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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo (u3KMKe Ha YpPOBHE OCHOBHOTIO OOmIEro 0Opa3oBaHUS COCTaBJIE€HA Ha
OCHOBE MOJOXEHUI U TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTanus W KoHIenmuu mnpenojgaBaHus y4eOHOTO
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio H3ydyeHus (U3UKA Ha
JeSITeIbHOCTHON OcHOBe. B mporpamme mo ¢u3uKe yYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3M
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHusl.

[TporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAeiicHHe y4yeOHOro maTtepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYIK0 Ha JIOTUKE PAa3BUTHUS NPEIMETHOrO COJAEpXKAaHUS W y4€Te BO3PACTHBIX
0COOCHHOCTEHN 00yYaroMNXCs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOUIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIBKY (PU3UYECKHe 3aKOHBI JIEKaT B OCHOBE IPOIECCOB M SBICHUM, M3Y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil 1 GU3NUecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpA, IpeNoCTaBisieT HaumOojee siCHble OOpas3ipl MPUMEHEHHs HAy4dHOIO MeToja
MO3HAHUS, TO €CTh CIIOCcO0a MOIY4YEeHUS JOCTOBEPHBIX 3HAHUI O MUpE.

Opna W3 rNaBHBIX 3a7a4 (U3MYECKOr0 00pa3oBaHUsl B CTPYKType oOIiero oopazoBaHus
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TpaMOTHOCTM W HWHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJICHUS;
OLICHUBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMS;
MHTEPIPETUPOBATH JTAHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA IS IIOJyUYEHUS BBIBOJOB.

[lenu wm3yueHuss (QU3MKM HAa YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs ONpEIETCHBI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE MPOrPaMMBL,
yrBepxkaA€HHON pemeHnneM Kosnernn MunucrepctBa npocsemenust Poccuiickoin @enepanun
(mportokon ot 3 nexabdbps 2019 r. Ne I[1K-4BH).

Henun usyvyenus puznku:
npuoOpeTeHne HMHTepeca M CTPEeMJIEHHMsI O0y4aromuxcs K HaydYHOMY H3YUEHHUIO MPUPOAbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEACTABICHUI 0 HAYYHOM METOJIe NMO3HAHHs U (POPMUPOBAHUE UCCIIEI0BATEIBCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBJICHUSM;

(dbopMupOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUs OCHOB CTPOECHMSI MaTEepUH
U QyH/JIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dopmMHpoOBaHUE TpPEJICTaBICHUM O posid (U3MKK AJS pa3BUTHS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTH;



pa3BUTHE TMPEACTaBICHUN O BO3MOXHBIX cepax Oymymiel nmpodeccCHuoHaIbHON IesATeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTAJIbHEHIIEMy 0O0yUEHHIO B 3TOM HalpaBJICHUH.
JlocTikeHne STHX Ieneil mporpamMmbl 10 (UM3MKE Ha YPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLUX 3a1a4:
NpUOOpeTeHNEe 3HAHMKW O JUCKPETHOM CTPOCHHHM BELIECTBA, O MEXAHUYECKUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npuoOpeTeHne yMEHUH OMHCHIBaTh M OOBSCHATH (DU3UYECKUE SIBICHHS C HCIIOJIb30BaHUEM
MOJIy4YEHHBIX 3HAHUI;
OCBOEHHE METOJIOB PELICHHs MPOCTEUIINX PAcuETHBIX 3aJad C UCIHOJb30BaHUEM (U3MUYECKUX
MoJieleil, TBOPYECKHUX M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUN HAOJIOAAaTh NPUPOAHBIC SIBICHUS ¥ BBIIOIHATH ONBITHI, J1A0OPATOPHBIC
paboThl U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHUS C UCTIOJIb30BAaHUEM U3MEPUTEIHHBIX PUOOPOB;
ocBoeHue MpuEMOB paboThl ¢ HHPOpManKel PU3NIECKOro CoAepKaHUsI, BKIIOYast HHPOPMAIIIO
0 COBPEMEHHBIX JOCTHKCHHUAX (PH3UKH, aHAIN3 U KPUTHIECKOE OLICHWBaHNE WH(POPMAIINH;
3HAKOMCTBO CO cdepamu TpodecCHOHAILHON eATSIBHOCTH, CBS3aHHBIMU C (DH3UKOH, 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 Helleno), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme mno (Gu3mnke nepeyeHsb J1adopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHIATENbHBIN XapakTep, YYHUTENb JelaeT BbIOOp MpoBeneHHs JabOopaTOpHBIX PadOT |
OIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00YyYarOIMXCsl, CIIMCKA IKCIIEPUMEHTAIbHBIX
3aJJaHui, MpeaaraeéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOTO dK3aMeHa o (hU3HKe.



COJEPKAHUE OBbYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEILJIOBBIC, AJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MpudOOpHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMa €IMHMUII.

Kak ¢u3uka m npyrue ecteCTBEHHBIE HayKH H3y4aroT MpHUpoAy. EcTecTBeHHO-HAy4HBIH
METO/i TMO3HaHUs: HAOII0JIEHHe, IMOCTAaHOBKA HAYYHOTO BONPOCA, BBIABMXKEHUE THUIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKEe TUIoTe3, O0O0bsAcHeHue HalmogaemMoro sipineHus. OmnucaHue
(GU3UYECKUX SBJICHUHN C TOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

MexaHnuueckue, TEII0BbIe, EKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

duznyeckue MpudOPsI U MPOoIeaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IIU(GPOBBIM MPUOOPOM.
Jlabopamopnwsie pabomot u onvimeol.

OrnpeziesieHne EeHbI ASJICHUS Kbl U3MEPUTEIHLHOTO Tprdopa.

W3mepenne paccTOsTHU.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Ornpenenenre pa3MepoB MAJIbIX TEJ.

N3mepenne Temneparypsl IPU MOMOIIHU KUAKOCTHOTO TEPMOMETpA U IaTYMKA TEMIIEPATYPHI.

[IpoBenenune uccienoBaHus MO MPOBEPKE THMOTE3BI: NATBHOCTH MOJETA IIApUKa, MYHIEHHOTO

TOPU30HTAIILHO, TeM O0JIbIlIe, YeM OO0JIbIlie BHICOTA ITYCKA.

Pa3znea 2. [lepBoHayaibHbIe CBEJIeHUA 0 CTPOEHHHU BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJIbl, MX pa3Mepbl. OTMBITHI, JOKa3bIBAIOIINE
JIUCKPETHOE CTPOEHUE BEIIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YacTHI[ C TEMIIEpaTypoOH.
bpoynoBckoe nBuxkenue, auddysus. BzanmopelicTBue dYacTHIl BEIIECTBA: MPHUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI ~ BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEHW U  TBEPHBIX
(kpucTannmuyeckux) Ted. B3auMOCBs3b MEXIY CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbBIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Habmronenue nudysuu.
HabGmonenue siBieHnit, 00bSICHIIOMUXCS TPUTSHKCHUEM HIIM OTTAIKMBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

Orenka auamMerpa aroma METOAOM PsIIOB (C UCToNib3oBaHueM (hoTorpaduwii).
OMnBITHI IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKCHHUS.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexannueckoe ABMKeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBUKeHHE. CKOpPOCTb.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JIBH>KEHHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.



SBneHne wHepuuU. 3aKOH HHEPIUU. B3aumoaelcTBHE Ten KaKk NPUYMHA W3MEHEHUS
CKOpOCTH JBMXKEHHMsS Tel. Macca kak mepa uHepTHocTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucThka B3aumojenctBus Tten. Cuma ynpyroctu U 3akoH ['yka.
W3mepenne cuiabl C NOMOIIBI JUHAMOMeETpa. fIBieHHe TArOoTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocTs. CnojkeHue cuil, HAaIpaBJICHHBIX I10
ozHOI npsimoil. PaBHozelcTByronas cuil. Cuna TpeHus. TpeHHe CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4ecKOro IBUKEHUS Tela.

N3mepenune ckopocTy NPSIMOIMHENHOTO ABHXKEHHUS.
Habmtoienue siBieHUsI UHEPIIUH.

Habmoienue n3aMeHeHns: CKOpoCcTH MPH B3aUMOJICHCTBUH TeIl.
CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM MPSMOH.

Jlabopamopnwsie pabomot u onvimeol.

OnpeneneHre CKOPOCTH PaBHOMEPHOTO ABMXKEHHUS (IIapuKa B KUAKOCTH, MOJENHU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WK IIapuKa [0 HAKIIOHHON IJIOCKOCTH.
Ornpezenenue mI0THOCTUA TBEPJOTO Tea.

OnbIThI, JEMOHCTPUPYIOIIME 33aBHUCHUMOCTh pacTshkeHus (aedopmanuu) MPYKUHBL  OT
IIPUJIOKEHHOM CHJIBI.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHHUS OT Beca Tejla U XapakTepa
CONPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, (KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHBILIEHUS U YBEIUYEHU JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTb
JaBJIeHUs Ta3a oT 00béMa, Temneparypsl. Ilepenaua naBneHus TBEPABIMU TeaMH, KHUAKOCTIMU
u razamu. 3akoH llackans. [IHeBMaTnueckue MammHbl. 3aBUCUMOCTh JABJIEHUS JKUJKOCTU OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl. [umapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonouku 3emnu. OnbiT Toppuuermmu. M3mepenue arMmocdepHOro naBieHusi. 3aBHCUMOCTh
atMoc(epHOro mJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JelicTBHE )KUJIKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX Tesno. BriTamkuparomas (apxuMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTYpBhI.

[lepenaua naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronyecs: Cocy/sl.

I'mppaBauyeckuit mpecc.

[IposiBnenue neicTBust aTMOCHEPHOTO TABJICHHS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT O0BbEMa MOTPYKEHHOM YacTH Tejla M IUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.



VYcnoBue mniuaBaHWs TeN: IUIABAHUE WM TOTPYKEHHE TEJl B 3aBUCUMOCTH OT COOTHOIICHHUS
IJIOTHOCTEN TEJIa U AKUJIKOCTH.

Jlabopamopuvie pabomsl u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJAE OT 00bEMa MOrpyXKEHHOW B JKUIKOCTh YaCTH
Tena.

OmnpeneneHne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KHUIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECH CWJIBIL, JEWCTBYIOLIEH HA TEIO B KUIKOCTH, OT
Macchl Tena.

OnbIThl, IEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIbI, JEHCTBYIOLIEH Ha TEJIO B
XKHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT INIOTHOCTH >KUKOCTH.
KoHcTpynpoBanue apeoMerpa WM  KOHCTPYMPOBAaHHME JIOAKM M OlpelereHue  eé
rPpy30M0AbEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbiyara. [IpuMenenue mpaBuia paBHOBECHs pblyara K OJIOKY. «30JI0TO€ MPaBHUIIO» MEXAHUKH.
KIIJ nmpocTbix MmexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunyeckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOTO BUJIa MEXaHUUYECKON SHEPTUU B JPYroil. 3aKOH COXpaHEHUs JHEPIHU B MEXaHUKE.

Hemoncmpayuu.

[Ipumepsl POCTHIX MEXAHU3MOB.
Jlabopamopnwvie padbomot u onvimol.
Omnpenenenue pabOThl CUJIbI TPEHMSI MPU PABHOMEPHOM JBMKEHHM Teja IO TOPU30HTAJIBHOM
MOBEPXHOCTH.
HccnenoBanue ycnoBuil paBHOBECHUS pbluara.
N3mepenne KII/] HakIOHHOM INTIOCKOCTH.
W3yuenune 3aK0Ha COXPAHEHUS MEXaHUYECKOW SHEPIUH.
8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETUUYECKON TEOpUU CTpOoeHUs BeulecTBa. Macca
U pa3sMepbl aToMOB M MoJeKyJl. ONbITbl, NOATBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucrammnueckue u
amopdusie Tena. OObsICHEHWE CBOMCTB Ta30B, )KUIAKOCTEH M TBEPABIX TEJl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanwuIIpHbIE sBIeHUs. TeroBoe
pacIIupeHNe U CXKaTHE.

Temnepatypa. CBs3b TemmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBHM)KEHUS YacCTHILI.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW »JHEpPruM: TeIuionepenadya |
coBepieHre padoThl. Busl Temonepeaayu: TeIONPOBOIHOCTh, KOHBEKIMS, U3TyUECHHUE.

KonnyecTtBo TemnoTel. YienbHas TEIIOEMKOCTh BellecTBa. TerooOMeH M TeloBOe
paBHOBecHe. YpaBHEHHE TEIUIoBoro OanaHca. IlnaBrneHue um oTBepleBaHUE KPUCTAIITUMYECKUX
BEIIECTB. YAeNbHas TemioTa MaBieHus. [lapooOpa3oBanume u KoHueHcanus. Mcmapenue.
Kunenune. YnaenpHass Teminora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEpaTypbl KHIIEHHUS OT
aTMOC(EpHOTO JaBICHHUS.

Brnaxxnocts Bo3myxa.



OHeprus TOmMBa. Y IeJIbHas TEII0Ta CrOpaHusl.

[Mpunmunsr pabotel TermoBbix aurartenedt KIIJ TemmoBoro aBurarens. TemioBble
JIBUTATENIN U 3aLUATA OKPYKAIOIIEN CPEIBL.

3aKOH COXpaHEHMsI U IPEBPALLCHNS DHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.
Hab6mronenue nuddy3uu.
HaOnronenue siBeHu cMaunBaHMsl ¥ KaIWUISIPHBIX SIBJICHUH.
HaOnroneHue TerinoBoro pacuMpeHus Teil.
W3MeHeHue naBiieHus ra3a Ipyu U3MEHEHUHU 00bEMA U HarpeBaHUU WM OXJIAKICHUM.
[TpaBuiia u3MepeHus TEMIIEpPaTyphI.
Bunel Teronepenayu.
OxJaxieHue Ipu COBEPLIEHUN PaOOTHI.
HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHuE TEMI0EMKOCTEN Pa3INYHBIX BEILIECTB.
HaOnronenue kunexus.
HaO0nroneHue nocTosHCTBA TeMIIEpaTyphl IPU IIABJICHUH.
Mopenu TEeIIoBbIX JBUTATEIEH.
Jlabopamopnwsie padbomot u onvimol.
OnbITh IO OOHAPYKEHHIO IEHCTBUSA CHII MOJIEKYJISIPHOTO MIPUTSKEHUS.
OneITHI IO BBIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.
OnbIThI 10 HAOJIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Ornipezenienne 1aBieHUs BO3AyXa B OJJIOHE MINPUIIA.
OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb JIaBJICHUS BO3yXa OT €ro 00bEMa U HarpeBaHUs WU
OXJIXKICHUS.
[TpoBepka runoressl JMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH B TEPMOMETPUUECKOMN
TpyOKe OT TeMIepaTyphl.
HaOnronenue u3MeHeHUs] BHYTpEHHEHW SHepruu Tena B pe3yibTare Tersionepenadyd U padoTbl
BHEIIHUX CHUII.
HccnenoBanue sBiieHUs TEMIOOOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueit BOJIBI.
OnpeneneHue KoJIMYeCTBa TEIUIOTHI, IMOJYYEHHOTO BOAOW MpHU TEIUIOOOMEHE C HarpeThbiM
METAJIIMYECKUM LIUIMHIPOM.
Omnpenenenue yneabHON TEIUIOEMKOCTH BELLIECTBA.
HccenenoBanue npouecca UCIapeHusl.
OmnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.
Omnpenenenue yenbHON TEIUIOTHI IUIABJICHUS JIBJA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onexktpuzanus Ten. J[Ba poja aneKTpuUYecKuX 3apsiioB. B3aumonelicTBue 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI B3aWMOJIEUCTBUS 3apSOKEHHBIX T€I OT BEIWYMHBI
3apsI0B U PaCCTOSTHUS MEXKy TEIAMH).

Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro noss. IlpuHnun cyneprnoznnnu
AIIEKTPUYECKHUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIN 3ieKTpudeckuil 3apsa. CtpoeHue
atoMa. [IpoBOTHUKM U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUIECKOTO 3aps/a.



DJIEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUSA DJIEKTPUYECKOrO TOKa. MCTOYHUKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampsbkeHue. ComnpoTHBIEHHE
IPOBOAHMKA. YJIEIIbHOE CONPOTUBJICHHE BemecTBa. 3akoH Owma [uisi  ydacTka Lemu.
[TocnenoBarenbHOE U MapajIebHOE COEMHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTB 3JIEKTPUUECKOIO TOKA. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KOopoTkoe 3aMbikaHue.

[TocrosiHHble MarHuThl. B3anMopelicTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe IoJie.
MarunuTtHoe noJie 3eMJId U €ro 3HaueHHe JiJIsl ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. JIeCTBUE MAarHUTHOTO TIOJISI
HAa T[POBOJHUK C TOKOM. OJEKTPOJABHUraTeslb IOCTOSHHOrO Toka. lcmonb3oBaHue
JNIEKTPOABUTATENICH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  aneKTpomMarHuTHOM  uHAykuuu. IlpaBuio  JleHna.
OnektporeHeparop. CrocoObl TOJYYEHHUS JJICKTPUUYECKON JHEPruu. ODIJIEKTPOCTAHLIUUA Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa posa aeKTpUYECKUX 3aps/10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
Y CTpOMCTBO U AEUCTBUE JIEKTPOCKOIIA.

DnekTpocTaTHuecKas HHIYKIIHS.

3aKOH COXpaHEHMsI JIEKTPUUECKUX 3apsII0B.

[IpoBOIHUKY U AUDIIEKTPUKH.

MonenrpoBaHie CUIOBBIX JTUHUI SIEKTPHUUECKOTO TOJIS.
VIcTOYHUKH TOCTOSTHHOTO TOKA.

JIeficTBHS 2IIEKTPUYECKOTO TOKA.

DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

I"az0BbIii pa3psa.

W3mepenne cuiibl TOKa aMIepMETPOM.

H3mepeHne 37eKTpUUecKOro HanpsKeHUs! BOJIBTMETPOM.

Peoctar 1 mMara3us conpoTHBICHUH.

B3auMozeiicTBuE TOCTOSIHHBIX MarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3AesIeHUs MOTOCOB MAarHUTA.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmneiT OpcTena.

MarsnuTtHoe noje Toka. JIeKTPOMAarHur.

JlelficTBe MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DNeKTpOABUTaTENh OCTOSIHHOTO TOKA.

HccnenoBanue sBJI€HUS JIEKTPOMATHUTHONW HHAYKIIHH.

Onbitel @apages.

3aBUCUMOCTD HaIpaBJiICHUs! MHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHMS.
DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOEHUIO DNIEKTPU3AIIUHU TNl MHAYKIMEH U PU CONTPUKOCHOBEHUH.
HccnenoBanue nelcTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.
CoOopka u mpoBepKa pabOThI AMEKTPUIECKON IETH MOCTOSTHHOTO TOKA.



W3mepeHne u peryampoBaHue CUIIbI TOKA.
N3MepeHne U peryampoBaHUe HAPSKEHHUS.
HccenenoBanue 3aBUCHUMOCTH CHIIBL TOKA, HIYIIETO 4YE€pe3 pe3UCTOp, OT CONPOTUBIICHUS
pe3ucTopa 1 HaNpsKEHUS Ha PE3UCTOPE.
OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUECKOTO COMPOTUBIIEHUS IPOBOJHUKA OT €r0
JUTMHBI, TUTOIIA/IA MOIIEPEYHOr0 CEYEHU U MaTepuaa.
IIpoBepka mpaBuia CIOXKEHHUS HANPSDKEHUA NPU  IOCIEIOBATEIIBHOM COCIWHEHUU JBYX
PE3UCTOPOB.
IIpoBepka npaBuia 715l CUIIbI TOKA MIPU NapaJIEIbHOM COEUHEHUN PE3UCTOPOB.
Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
Omnpenenenne MOIHOCTH 3IEKTPUUYECKOT0 TOKA, BBIIEISIEMON HA PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTH CHJIbI TOKA, UIIYILIETO YEpe3 JaMIIOUKY, OT HAIPSHKEHUS Ha HEll.
Onpenenenne KIIJ[ narpeBarens.
HccnenoBanne MarHuTHOrO B3aMMOJIEHCTBUS IOCTOSSHHBIX MArHUTOB.
N3yuenne MarHuTHOTO TOJISl TOCTOSIHHBIX MAarHUTOB MPU WX OOBEAMHEHUH U Pa3ACIICHUH.
HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThL, JEMOHCTPUPYIOIIHME 3aBUCUMOCTD CHIIbl B3aUMOJICHCTBUS KaTYIIKU C TOKOM M MarHura
OT CWJIbI TOKA M HAaIlPaBJICHUS TOKA B KATYIIKE.
N3ydenune aeicTBUS MArHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.
KounctpynpoBanue u usydenue paboThl AIEKTPOABUTATEINS.
N3mepenne KI1/] anekTpoaBuraTenbHOM YCTAHOBKH.
OMBITEI IO UCCIICIOBAHUIO SBJICHHS 3JIEKTPOMArHUTHOW MHAYKIIMH: WCCIEAOBAaHUE M3MEHEHUUN
3HAYEHUS U HAITPABJICHHS] MHIYKIIHOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanunueckoe aBmkeHue. MatepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBWKEHMs. PaBHOMepHOe mnpsMoiuHEeHHoe ABuxkeHue. HepaBHomepHoe
NpsMOJNIMHEHOE JBH>KeHHe. CpelHsisi U MIHOBEHHAas CKOpPOCTh Tejla HpH HEPaBHOMEPHOM
JIBIKEHUH.

VYckopenue. PaBHoyckopeHHOe npsMonuHeiHoe aBkenne. CBoooiHoe naaenue. OmnbIThl
lNanunes.

PaBHOMepHOE nBIKEHHE MO OKpyKHOCTU. llepuon m uvactora oOpamienus. Jluneitnas u
YTJI0Bast CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IpunHiun
CYNEPIIO3ULUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuja TPEHUsSl CKOJIbKEHHUS, CUjia TPEHUs
MOKOSI, APYTHUE BUIBI TPCHUSI.

Cuna TSKECTHM W 3aKOH BCEMHUPHOIO TSATOTEHUS. YCKOpPEHHE CBOOOIHOrO TMa/leHUs.
Jewxenue mnnaHer Bokpyr Connua. IlepBas kocMmuueckass ckopoctb. HeBecomocTs u
[EepPErpy3KHU.

PaBHOBecue maTepuanbHOU TOUKH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tema
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3menenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAHEHHS HWMITYJbCA.
PeakTuBHOE nBUMNKEHUE.



Mexanudeckas paboTa W MOITHOCTh. PaboTa cuil TsDKECTH, YNpyroctu, TpeHus. CBs3b
sHepruu u paboTel. [loTeHHmManpHas SHEPrus Teia, MOJHSATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

HaburoneHne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHuE NyTeH U TPAGKTOPUN ABM)KEHUS OJJHOTO U TOT'O )K€ TeJIa OTHOCUTEIBHO Pa3HBIX TEJ
OTCYETA.

H3mepenne cKOpoCTH U YCKOPEHUs NMPSMOIMHEHHOTO JBUKEHUS.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUSI.

HabumroieHne ABM>KEHUs Tejla 0 OKPYKHOCTH.

Habmoienue MexaHM4uecKux SIBJICHHUH, MPOUCXOAAIUX B cucTeMe orcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCUTENIbHO KaOuHeTa (PU3HUKH.

3aBUCHUMOCTb YCKOPEHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CUJIBL.

Habumronenne paBeHcTBa CUJl IPU B3aUMO/IEHCTBUU TEJL.

W3meHenue Beca Tena npyu yCKOPEHHOM JIBH)KEHHH.

[lepenaya nmmynbca Ipu B3aUMOJEHCTBUU TEI.

[TpeoOpa3zoBanus SHEPTUM NIPU B3aUMOAECHCTBUH TEJl.

CoxpaHeHue UMITyJbca IPU HEYIPYTOM B3aUMOAECHCTBUM.

CoxpaHeHue UMITYJIbca IPU a0COMOTHO YIPYTOM B3aUMOICHCTBHH.

Habmtoienue peakTHBHOTO IBHKEHUS.

CoxpaHeHue MEXaHUYECKOW IHEPTUH NPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU JBUKEHUU TeJIa MO ACHCTBUEM MPYKUHBI.

Jlabopamopnwvie pabomot u onvimeul.

KoHcTpynpoBanue TpakTta [Uisl pa3roHa M JajJbHEUIIEro paBHOMEPHOTO JIBXKEHUS IIapuKa WU
TEJIEKKH.

Omnpenenenue cpeqHeil CKOPOCTH CKOJIBXKEHUsSI OpycKa WM JIBUYKEHHS I1IapuKa M0 HAKJIOHHOMN
MJIOCKOCTH.

Ornpenenenne yCKOpeHUs Tena Npyu paBHOYCKOPEHHOM JIBH>KEHHUH 110 HAKJIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH NyTH OT BpPEMEHM IPU PaBHOYCKOPEHHOM JIBHJKEHUH O€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUIOTE3bI: €CIHM MPH PAaBHOYCKOPEHHOM JIBIKEHUH 0€3 HAa4adbHOM CKOPOCTH IYTH
OTHOCSITCS KaK psAJl HEYETHBIX YHCEII, TO COOTBETCTBYIOUIUE IPOMEKYTKHA BPEMEHU OJMHAKOBBI.
HccnenoBaHue 3aBUCUMOCTH CHIIbI TPEHUS CKOJIBKEHUSI OT CUJIbI HOPMaJIbHOTO JaBJICHHUS.
Ornpenenenne ko3P huieHTa TPEHUSI CKOIBKESHHUS.

Ornpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBHKEHHH Tella MO TOPU30HTAIBLHOM
MOBEPXHOCTH.

Omnpenenenne paboThI CUJIBI YIIPYTOCTU MPU MOAbEME TPy3a C UCIOIb30BAaHUEM HEIOIBHKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

N3yuenue 3aKoHa COXpaHEHUs! SHEPTUU.

Pa3zpnen 9. Mexanun4yeckne KoJ1e0aHUs U BOJHBI.

Konebarenbnoe nBmkenune. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHWIA: TEpUO, 4YacToTa,
aMIiuTyna. MaremaTuuecKuil W NpPYKUHHBIM MasTHUKH. [IpeBpailieHne 5sHepruu mnpu
K0JIe0aTEIbHOM JIBHKEHUH.



3aryxaromue konebanus. Beinyxnennsle konebanus. Pesonanc. MexaHndeckrue BOJIHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonapHbie U nonepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.
3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U ylIbTpa3BYK.
Hemoncmpayuu.
Habmonenue xonebanuii Tex moJ1 AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U HA IPY>KUHE.
Habmroienue BeIHYXIEHHBIX KOJIeOaHU U pe30HaHca.
PacnipocTpanenre npoAoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HaburoneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTBHI.
AKYCTHUYECKHI pe30HaHC.
Jlabopamopuwvie padbomot u onvimol.
Omnpenenenue 4acToThl U Meproia KoineOaHui MaTeMaTH4ecKoro MasTHHKA.
Omnpeznenenne 4acTOTHI U MEPHOJa KOIeOaHUH PY>KUHHOTO MasTHUKA.
HccrenoBanre 3aBUCIMOCTH TIepro/1a KoeOaHUi TIOIBEIIICHHOTO K HUTH IPy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHui MPY>KUHHOTO MasiTHUKA OT MaccChl rpys3a.
[TpoBepka HE3aBUCHMOCTH MEPHOJIa KoJieOaHH rpy3a, MOBEIIEHHOTO K HUTH, OT MaccChl rpys3a.
OnbITEl, JEMOHCTPUPYIOLIHME 3aBUCUMOCTH MEpHOJa KOJIEOaHUN NPYKUHHOTO MAasTHUKA OT
MacChbl I'py3a U )KECTKOCTU IIPYKUHBI.
H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.
Pa3zpgen 10. DiiekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNIEKTPOMAarHuTHOE T0JIe. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BosH. [lIkaa sneKTpoMarHuTHRIX BOJH. Mcronb30BaHue 3JEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.
DJeKTpoMarHuTHas npupoza csera. CKopocTh cBeTa. BoHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBoiiCTBA 2JIEKTPOMArHUTHBIX BOJIH.
BostHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie padomol u onvimel.
N3ydeHne CBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO TenedoHa.
Pa3nen 11. CBeToBble siBJI€HHS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsimonuHeliHOe pacmpocCTpaHEHHE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpaKEHUs CBETA.
[Tpenominienue cBera. 3akoH npeomiieHus cBeta. [lolHOe BHyTpeHHEee OTpaKeHUE CBETa.
Hcnonp3oBaHMe MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOJIAX.
Jlmnza. Xox nyweit B mumH3e. Omnrtuyeckas cucrema ¢oToamnmapara, MHKPOCKONa U
Teneckona. ['ma3 kak onTudeckas cucreMa. biim3opykocTs U 1alIbHO30PKOCTb.
Paznoxenue 6enoro ceera B criektp. OnbiTel HptoToHa. Clio)keHHEe CIIEKTPATIBHBIX I[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpsiMonuHetHOE pacpoCTpaHEHUE CBETA.
OtpaxxeHue cBeTa.
[Toryuenue n300pakeHNi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cera.
Onrtuyeckuii CBETOBO/I.
Xox nydeil B cobuparoiieil JuH3e.



XoJ aydeil B pacCenBaloOIIeH JIMH3E.
[Tony4yeHnue n300paxeHni C MOMOIIBIO JIMH3.
[Tpuniun neictBus doroarnmapara, MUKPOCKONA U TEIECKOIIA.
Mopens riasa.
PaznoxeHnue 6e10ro cBera B CIEKTP.
[Tony4yenue 6en0ro cBeTa Mpy CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuvie pabomol u onvimol.
HccnenoBaHue 3aBUCUMOCTH yIjla OTPa)KEHUSI CBETOBOIO JIyda OT yIJla MaeHHsL.
N3yueHne xapaKTepUCTUK U300pakeHUs MpeMeTa B IIIOCKOM 3epKale.
HccnenoBanue 3aBUCMMOCTH yIJIa IIPEJIOMIIEHHs CBETOBOTO JIy4ya OT yIJa MaJeHUsl Ha IPaHULE
«BO31YX—CTEKIJIO».
[TomyyeHnue n300pa>keHUiA ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Onpenenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKOHN CHUJIbI COOMpArOILEH JIMH3BL.
OnBITH IO PA3TIOKEHHIO OEIOTO CBETA B CHEKTP.
OnbITH IO BOCTIPUSTHIO I[BETA MTPEIMETOB MPH UX HAOIIOJICHUH Yepe3 IIBETOBBIC (PHIIBTPHI.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoMa bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPBI.

PamunoaktuBHOCTE. Anbda-, Oera- W ramma-usiydeHus. CTpOCHHE aTOMHOTO sjpa.
HyknonHnas Mopens atoMHoro sijapa. M3zoromsl. PaanoakTtuBHble mpeBpamieHus. Ilepuon
HOJIypaciaaa aTOMHBIX siiep.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MAacCOBOI'O YHUCEI. DHEPIHUs CBA3U
aToMHbIX siaep. CBs3p Macchl U sHepruu. Peakuuu cuHTe3a u JeneHus saep. Vcrounuku
sHepruu CousiHIa U 3BE3 1.

SAnepnas sHepreruka. /leiicTBus paguoaKTUBHBIX U3IYYEHUIN HA KHUBbIE OPraHU3MBbI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.
CrneKTpbl pa3IMYHbIX I'a30B.
CrnexTp Boaopo/a.
Habmonenue tpekoB B kamepe BuibcoHa.
Pabora cuéTunka HOHU3UPYIOIINX U3TYyUECHU.
Perucrpanus usinydeHus IpUPOIHBIX MUHEPAJIOB U MPOJYKTOB.
Jlabopamopuvie padomol u onvimel.
Habumroenre CrulonHbIX U IMHEWYaThIX CIIEKTPOB U3TY4YECHHUS.
HccnenoBaHue TPEKOB: U3MEPEHNUE IHEPTUH YACTHIIBI IO TOPMO3HOMY MYTH (110 (hoTorpadusim).
N3mepenue painoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.

[ToBTOpUTENBEHO--00001AIONINIT  MOAY/Ab MpeAHAa3HAuYeH JJii CUCTeMaTu3aluu U
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MTPH U3YUYEHUU
BCEro Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYJApCTBEHHOMY 3K3aMEHY I10
¢du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Ipy w3ydyeHUHM JAHHOTO MOJYJS pealu3yloTCd M CHCTEMaTU3UPYIOTCS  BUIbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpBIX oOecreuuBaeTcs JOCTHKEHHE TPEAMETHBIX U
METaIpPEeIMETHBIX IIAHUPYEMBIX pe3yJbTaToOB 0OyueHHs, (OpPMHUpPYETCS €CTECTBEHHOHAay4YHas
IPaMOTHOCTb: OCBOEHHME HAy4YHBIX METOJIOB HCCIIEIOBAHUS SIBICHUH MPUPOABI U TEXHUKH,



OBJIaJICHUE YMEHUSIMU OOBSICHATh (PU3NYECKUE SBJICHUS, MPUMEHSSI IOJTY4YCHHbIE 3HAHUS,
pemarp 3aJa4u, B TOM YUCJIE KAUECTBEHHBIE U dKCIIEPUMEHTAJIbHBIE.
[IprHIMIIMATBHO AEATEIPHOCTHBIA XapaKTep JAHHOTO pas3fena peajus3yercs 3a CUET TOro,
4yTO 00y4arouIuecs BRIMOIHIIOT 33aHNSI, B KOTOPBIX UM MpeJiaraeTcs:
Ha OCHOBE IMOJIYYE€HHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBICHATH (U3UUYECKUE SIBICHUS
B OKPYKaroUIEH IPUPOJIE U TOBCEIHEBHOM KU3HU;
MCIIOJIb30BaTh HAYYHBIE METOIBI MCCIEAOBAHUS (PU3NYCCKUX SBJICHHMA, B TOM YHCIE IJIs
MIPOBEPKU THIOTE3 U MOJYYEHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATH HAay4YHbIE OCHOBBI HambOojee BaXXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTH,
HalpUMEpP, MPAKTUYECKOTO HCIIOJAb30BAHUS PA3JUYHBIX HMCTOYHMKOB SHEPrMH HAa OCHOBE
3aKOHA NPEBPALICHUS U COXPAHECHHS BCEX M3BECTHBIX BUJOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha
JOCTHKEHUE TMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE INYHOCTHBIE PE3YJIbTAThl B YACTH:
1) maTprMoTN4YeCcKOro BOCIIUTAHUSA:
[ mposiBjieHHe HHTepeca K HUCTOPHH M COBPEMEHHOMY COCTOSIHHUIO POCCHICKOM (u3nueckoit
HAYKU;
[] IIeHHOCTHOE OTHOIIEHHE K JIOCTH)KEHUSM POCCUUCKUX YUEHBIX--(DHU3HKOB;
2) rpaKJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:
[] TOTOBHOCTh K AQKTUBHOMY YYacTHIO B OOCYKJIEHUHU OOIIECTBEHHO 3HAYMMBIX U ITHUECKUX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM MIPUMEHEHHUEM JOCTHKCHUN (DU3HKHY;
] 0co3HaHKME BaXKHOCTU MOPAIbHO--3TUUECKUX MMPUHIIMIIOB B IEATEILHOCTH YUEHOTO;
3) acTeTH4eCKOro BOCIIMTAHMS:
[] BOCTIpUSITUE OSCTETHYECKHUX KauecTB (U3UYECKOM HayKu: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) IEHHOCTH HAYYHOT'0 MO3HAHUS:
[] oco3HaHWEe IIEHHOCTH (U3UYECKOW HAyKH KaK MOIMHOTO WHCTPyMEHTa IO3HAHUS MUpa,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BAKHEHIIIEH COCTABIAIONIEH KYJIbTYPHI;
[} pa3BuTHE HAYYHOH J1I0003HATEIBLHOCTH, MHTEPECA K HUCCIIEI0BATENBCKON e TEIIbHOCTH;
5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHS:
[] oco3HaHue IIEHHOCTH Oe30macHoro o0pa3a XKU3HHU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BaXHOCTU TpaBHJI OE30MAaCHOT0 MOBEACHUS HAa TPAHCIOPTE, Ha JIOPOTax, C AIEKTPUUECKUM U
TEIJIOBBIM 000pYZI0BAaHUEM B JOMAIIIHUX YCIOBUAX;
[ chopMHPOBAaHHOCTH HABBIKA peIeKCUH, PU3HAHKUE CBOETO MpaBa Ha OUIMOKY M TAKOTO K€
1paBa y JIpyroro 4ejioBeKa;
6) TPY10BOr0 BOCIIUTAHUA:
[] aKTMBHOE ydyacTHE B PEIEHUU INPAKTUYECKUX 3a]ad (B paMKax CeMbU, 00pa3oBaTeIbHON
OpraHu3aly, ropojia, Kpas) TEXHOJIOIMUECKON U COLMAIbHOM HaIlpaBI€HHOCTH, TPEOYIOIINX B
TOM 4uCle U GU3NUECKUX 3HAHHUIA;,
[] uHTEpEC K MPaKTUIECKOMY H3yUeHUIO podeccui, CBI3aHHBIX C PU3UKON;
7) IKOJIOrM4eCcKOro BOCIIMTAHMS:
[] opueHTalusi Ha TpHUMEHEHHe (U3MYECKHX 3HAHMW JJIs pelleHus 3agad B 00JacTu
OKpY’KaloIllel cpefpl, MIaHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOYKHBIX IMOCJEICTBHM NS
OKpYXKaroIlel Cpeibl;
[] oco3HaHue 17100aIbHOrO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IyTel UX peleHus;
8) ajanTanuu K H3MEHSIOIMMCS YCJIOBHAM COLUAIBHON U MPUPOAHOM Cpebl:
[] moTpeOGHOCTh BO B3aWMOICHCTBUU MPU BBIMOJTHEHUN MCCIEAOBAHUN U MPOEKTOB (PU3HUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSM JIPYTHUX;
(] mOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AesITeIbHOCTD;
[1 moTpeGHOCTh B (JOPMUPOBAHMH HOBBIX 3HAHH, B TOM Yuciie HOpMYyITUPOBATh HJIEH, IIOHSITHS,
TUTOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHHUSIX;
[] oco3Hanue JePUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001MacT (pU3MKH;
[] miaHupoBaHKUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;



[l cTpemiieHHe aHAJIM3UPOBATh M BBISBIIATH B3aUMOCBS3H IIPUPOJIbI, OOIIECTBA U S3KOHOMHUKH, B
TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHMIA;

[] omeHKa CBOMX JEHCTBHUH ¢ YYETOM BIMSHHS Ha OKPYKAIOIIYID CpEAY, BO3MOXKHBIX
17100aJ1bHBIX TOCIEICTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomerocss OyayT copMHUpOBaHbI MeTamnpeAMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIME T[103HABAaTEIbHBIC YHHBEpPCAJbHBIE Yy4ueOHBIE JEHCTBUS, KOMMYHHUKATHBHBIC
YHUBEpCAJIbHBIC YUeOHBIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YIeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble 1oruveckue aeicTBUA:
BBISIBIIATh M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUI);
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPHU3HAK KJIACCU(PUKALMK, OCHOBaHUSA i1 000OLIeHHs U
CpaBHEHHS;
BBISBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUUS B pacCMaTpuUBaeMbIX (akTax, MaHHBIX U
HaOJI0ICHUAX, OTHOCALIMXCS K (PU3HUECKUM SBIICHUSIM;
BBISIBJIATh IPUYUHHO--CIICICTBEHHbBIE CBSI3M NPH U3YyYEHUU (U3NYECKUX SIBICHUH U IPOLIECCOB,
JIeNIaTh BBIBOJIBI C MCITOJIb30BAaHUEM JISIYKTHBHBIX U WHAYKTHBHBIX YMO3AKJIIOUCHHUH, BBIIBUTAThH
THIIOTE3BI O B3aUMOCBSI35X (DU3NYECKUX BEIINYNH;
CaMOCTOSITENIbHO BBIOMpPATh CHOCcOO pemieHus ydeOHOW (u3nueckod 3amauu (CcpaBHEHHE
HECKOJIbKUX BapUaHTOB PELICHHUs, BHIOOP Haubosiee MOAXOJAIIEro ¢ y4éTOM CaMOCTOSITEIbHO
BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBaTesbcKue AeiiCTBUS:
UCIIOJIb30BaTh BOIIPOCH! KK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,
OPOBOJIUTH IO CaMOCTOSATENBHO COCTaBICHHOMY IUIaHY OIBIT, HECJIOXHBIM (U3HUECKU
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAaHHIE (PU3NIECKOTO SIBICHUS;
OLICHMBATh HA TPUMEHHMOCTh M JOCTOBEPHOCTh HMH(MOpPMAIMIO, TOJYYCHHYI0 B XOJe
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;
CaMOCTOSITENIbHO (OpMYyIUpPOBaTh OOOOIIEHUS M BBIBOABI IO pe3yiabTaTaM INPOBEAEHHOTO
HaOJIFOICHUS, OTIBITA, UCCIIETOBAHHS,
IPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (U3NYECKAX MPOIECCOB, a TaKKe
BBIJIBUTATh TPEATIOIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:
NPUMEHSTh Pa3InYHbIE METOJIbl, HHCTPYMEHTHI U 3aIPOCHI MPH MOWCKE U 0TOOpe WH(pOpMAIin
WM JAHHBIX C YYETOM MpPEATIOKEHHOM yueOHoM pu3ndeckoi 3a1auu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPHPETHUPOBATh UHPOPMALUIO PA3TUYHBIX BUIOB U
bopMm mpencTaBIeHUS;
CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO (OopMy TpeiacTaBieHUs UHOpMaLUU U
WITIOCTPUPOBATH pPellacMble 33a9i HECTIOXKHBIMU CXeMaMH, TUarpaMMaMi, HHOW TpaduKoil 1
UX KOMOUHAIUSIMH.

KoMMyHUKaTHBHBIe YHHBepcalbHble Y4eOHbIe el CTBHA:



B Xoe OOCYyXJeHHs y4eOHOro maTepualia, pe3yibTaToB J1abOpaTOpPHBIX pabOT W MPOEKTOB
3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBbl M BBICKA3bIBaTh WJCH, HAIlCJICHHBIC Ha
pelIeHne 3a1aui U MoJiep:KaHue OJ1arokenaTeIbHOCTH OOLICHNUS;

COIIOCTaBJISITh CBOM CYXJCHUS C CYXJICHUSMH JPYrUX YYacTHHUKOB JUAIIOra, OOHAPYKHUBaTh
pas3Inyme U CXOJCTBO MO3HIINH;

BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3yJIbTaThl BBIIOIHEHHOTO (H3MYECKOT0 OmbITa (IKCIEPUMEHTA,
UCCIICIOBaHHUS, TIPOCKTA);

NOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHJHOH W WHIUBUAYaTbHOW pabOThl INpU
peLIeHNH KOHKPETHON (PU3UIECKOM MPoOIeMBbl;

NPUHUMATDH IETH COBMECTHOW NIeSATEIIbHOCTH, OPraHU30BBIBATh NEHCTBUSA MO €€ TOCTHKEHUIO:
pacrpenensiaTe poiu, oO0CYXJIaTh IMPOLECCHl W PEe3yJbTaThl COBMECTHOW paboOThl, 0000maTh
MHEHHSI HECKOJIbKUX JIFOJICH;

BBITOJIHATH CBOIO YacTh pabOThI, TOCTUTAsk KAYECTBEHHOTO Pe3ysIbTaTa IO CBOEMY HalpaBJICHUIO
¥ KOOPJIUHHPYS CBOU JACUCTBUS C APYTUMH WICHAMH KOMaH/IbI;

OILICHUBATh KA4YeCTBO CBOETr0 BKJIaJa B OOMMI NPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIHHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3anus:
BBISBIISITH TIPOOJIEMBI B JKU3HEHHBIX W Yy4YeOHBIX CHTyalMsAX, TPEeOyOIUX I pPEHICHUs
(bu3nyeCKuX 3HAHMIL;
OPUEHTHPOBATHCSI B PA3JIMYHBIX MMOAXOJAaX MPHUHATUS PELIeHUH (MHAMBUAYaJIbHOE, NMPHUHATHE
peleHus B IpyIe, IPUHATHE PEIIeHUH rpymIoi);
CaMOCTOSITENIFHO COCTABIISTh AJITOPUTM pEIIeHHUs (PU3MUECKON 3a/1a4M WM TIaHA MCCIIeIOBAHUS
C YyuYéTOM MMEIOIIMXCA PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBAaTh
IpeiaraéMble BapuaHThl PELICHU;
JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJVIEKT:
JlaBaTh a/IEKBaTHYIO OLICHKY CUTYallUU U IpeJylaraTh MjiaH €€ U3MEHEHMUS;
OOBSICHATh MPUYMHBI TOCTUKEHUS (HEAOCTHKEHHS) Pe3yIbTaTOB JESATEIbHOCTH, 1aBaTh OLIEHKY
nproOpPETEHHOMY OTIBITY;
BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHUS (U3NYECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHMBIIMXCS CUTYallUH,
YCTQHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3Y/bTAaTa LENH U YCIOBUAM;
CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE CHOpa WM JAMCKYCCHU Ha HAayuyHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;
NpU3HABaTh CBOE MPAaBO HA OUIMOKY MPH pelIeHnH (PU3UYECKUX 3a]au WM B YTBEP)KICHUAX Ha
Hay4YHbIE€ TEMBI U TAKOE XK€ MPABO IPYroro.

HHPEAMETHBIE PE3YJIbTATHI

K xoniy oOyuenus B 7 kJjacce mnpeiMeTHbIE pe3ybTaThl HA Ga30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH y O0YUaIOIIUXCSI YMEHU !



UCIIOJIb30BaTh TOHATUA: (U3MYECKHEe M XUMUYECKHE SIBJICHUS, HAOIIOJICHHE, SKCIEPHUMEHT,
MO/JIeIb, TUIIOTE3a, CAWHUIIBI (PU3NUYECKUX BEITUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BelecTBa (TBEPIOE, JKUAKOE, Ta3000pa3HOE), MEXAaHMYECKOE JBI)XEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TpPaeKTOpUs, paBHOJACHCTBYIOIIAs Ccuia, jaegopmaius
(ynpyrasi, miacTu4yeckas), HeBECOMOCTb, COOOIIAIOLTUECS COCY/IbI;

pasnuyath sBieHus (aud¢ys3us, TEIUIOBOE [BWKCHHME 4YacTHI[ BEUIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHHUE, MHEPLMs, B3aUMOJECHCTBUE TENl, PaBHOBECHE TBEPIBIX
TeJ C 3aKperUIEHHOM OCBhIO BpallleHHUs, Mepeaaya JaBieHUs TBEPABIMU TelaMH, )KUIKOCTIMU U
razamu, arMocepHoe JaBiIeHUE, IUIaBaHHUE TeJ, MPEBPALICHUS MEXaHWYECKOW SHEpruu) Mo
ONMCAHHUIO HUX XapaKTEpPHBIX CBOMCTB W Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLUIMX JaHHOE
¢du3nueckoe sBICHUE;

pacro3HaBaTh MPOSIBICHHWE U3YYEHHBIX (DU3MUECKUX SBJICHHUHA B OKPYXAlOUIeM MHpE, B TOM
ymciie (U3nYeckue SBJICHUS B MPUPOJE: MPUMEPHI ABMKEHUS C PA3IUYHBIMU CKOPOCTSIMH B
JKUBOM W HEXUBOM IPUPOJE, NCUCTBUE CHIIBI TPEHUS B IPUPOJE U TEXHUKE, BIUSIHUE
aTMOC(EepHOTO JaBJICHUS HA KUBOW OpPraHU3M, IUIaBaHHE PbIO, PhIYard B TEJle YeNOBEKa, MPHU
9TOM TMEPEBOJUTh MPAKTHUECKYIO 3aJady B Y4eOHYIO, BBIICNATH CYIIECTBEHHBIE CBONCTBA
(mpu3HakK) GU3NYECKUX SBICHUH;

ONKCHIBATh M3yYCHHBIC CBOWCTBA TeN W (U3UYECKUE SIBICHUS, HCIONB3Ys (U3HUecKue
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEUIECTBA, BpeMs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTH,
CWJIa YIPYTOCTH, CUJa TSDKECTH, BeC Teja, Cujla TPEHUs, JAaBlieHue (TBEPAOro Tena, KHUIKOCTH,
ra3a), BBITAJIKMBAIOIIAs CUJIA, MEXaHWYecKas paboTa, MOIIHOCTh, IJICUYO CHUIIbI, MOMEHT CHIIbI,
KOO QHIMEHT TOJIE3HOTO NEHCTBHS MEXaHW3MOB, KHHETUYECKas W MOTEHIMAJbHAsl SHEPTHs),
OpYA OINWCAHWW TIPABWJIBHO TPAaKTOBaTh (MU3WYECKUH CMBICT HCIIOJIB3YEMbIX BEJIWYHH, HX
0003HaYeHHs] U eIUHUIBI (PU3MUECKUX BEINUYHMH, HAXOAUTh (OPMYIIBI, CBSA3BIBAIOLIUE TAHHYIO
(bu3NYeCKyI0 BEIMUMHY C APYTUMHU BEIUYUHAMHU, CTPOUTH IpadUKH H3y4YEHHBIX 3aBHCHUMOCTEH
(bU3HUYECKUX BEIUYHH,

XapaKTepu30BaTh CBOWCTBAa Teis, (U3MYECKHE SBJICHHUS M MPOLECCHl, HCIOJB3Yys MpaBuUia
CJIOJKEHUS CHJI (BAOJIb OAHOM NpsMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, paBUIIO
paBHOBecHsI pbruara (0J10Ka), «30JI0TO€ MTPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHMs MEXaHMUYECKOU
SHEpruM, MpH OSTOM JaBaTb CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa M 3alMChIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (U3NYECKUE SBJIEHUS, NMPOLECCHl M CBOICTBAa Tel, B TOM YHCIE€ U B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBIABIATE MPUYMHHO--CIECICTBEHHBIE
CBSI3M, CTPOUTH OOBSICHEHNE U3 1—2 JOTMYECKHX I1aroB ¢ OMopoi Ha 1—-2 M3y4yeHHBIX CBOWCTBA
bu3HYecKuX SBICHUHN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pewmiath pacuéTHble 3a7ayd B 1—2 AEHCTBHS, UCHOJB3Yd 3aKOHBI M (OPMYJIBI, CBSA3BIBAIOIINE
¢u3nyeckue BEIMUYMHBI: HA OCHOBE aHalM3a YCJIOBMS 3a/1a4M 3alMChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBJIATh (PU3UYECKUE BEIUUMHBI B (OPMYIIBI U IPOBOJUTH PACUETHI, HAXOAUTH CIIPABOYHBIE
JaHHble, HEOOXOIWMMBbIE MJIi peUIeHHs 3a/lad, OLIEHHWBATh PEATUCTUYHOCTh TMOJYyYEeHHOU
($u3nUecKoil BETUUNHBL;

pacrio3HaBaTh MpOOJIEMbI, KOTOPbIE MOXHO DEHIMTh MPHU IMOMOIIM (PU3UYECKHX METOOB, B
ONMCAHWN HCCIIEJIOBAHMS BBLACIATH IPOBEPSieMOE NPEANOJIOKEeHNEe (TUIoTe3y), pa3iaudarh U
UHTEPIPETUPOBATH MMOTYYEHHBIN pe3yibTaT, HaXOAUTh OMIMOKU B XOJ€ ONBITA, JETIaTh BHIBOIBI
II0 €ro pe3yJbTaTam;



IPOBOJIUTH ONBITHl 1O HAOMIOAECHUIO (DU3MYECKUX SIBICHUNH WM (PU3MUECKUX CBOMCTB TeIl:
(dbopMynMpoBaTh TMpOBEpsieMble MPEINOI0KEHUs, COOUpaTh YCTAHOBKY H3 MPEIJIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0 ONbBITa U (POPMYITUPOBATH BHIBOJIBI,

BBIIOJIHATh MpSIMBbIE WM3MEPEHMs DPACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIBl U
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM AaHAJIOTOBBIX U LIU(POBBIX MPUOOPOB, 3aUCHIBATH MOKA3AHUSA
nprOOPOB ¢ YIETOM 33JaHHON aOCOFOTHON TOTPEITHOCTH U3MEPCHHIA;

IOPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOW (DU3MYECKOH BEMUYMHBI OT JpPYrod cC
UCIIOJIb30BAaHUEM MNPSMBIX MU3MEPEHUH (3aBUCHMMOCTH IyTH PABHOMEPHO JBIIKYILETOCs Teaa OT
BPEMEHHU JIBUKECHUS Teja, CHJIbl TPEHHUS CKOJBXKEHHUs OT Beca Tela, KayecTBa 0OpaboOTKU
MOBEPXHOCTEN TE€J1 U HE3aBHUCHUMOCTH CUJIbl TPEHMS OT IUIOIIAAU CONPUKOCHOBEHMSI TEJl, CHUJIbI
YIPYTrOCTH OT YJUIMHEHUS MPYKHUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON yacTu
TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBMCUMOCTH OT IUIOTHOCTH Te€la, OT IIyOMHBI, Ha
KOTOPYIO NOTPYXKEHO TeNO, YCIOBUMN IUIaBaHWs TeJl, YCIOBHM paBHOBECHs pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUHM Y4eOHOTO HCCIEAOBAaHUS, COOMpPATh YCTaHOBKY M BBIMOJHATH
U3MEpeHus, CcJenys MpeIOKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJbTaThl IOJy4EeHHON
3aBUCUMOCTH (U3MUECKUX BEIMYMH B BHUJAE HNPEJIOKEHHBIX TaOMUI] U rpaduKoB, AeiaTb
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEJOBAHMSI;

IPOBOJUTH KOCBEHHBIC M3MEPEHUS (U3NYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA JKUIKOCTH U
TBEPAOrO Tela, CWIa TPEHUS CKOJIbKEHHUS, JaBJIEHUE BO3/1yXa, BBITAIKUBAIOLIAS CHIIA,
JeMCTBYIOIAs Ha MOrPYKEHHOE B )KUJKOCTb TeJO, KO3((UIMEHT MOJIE3HOT0 IEHCTBUS MPOCTHIX
MEXaHU3MOB), Cleaysl MPeUI0KEHHOM HHCTPYKLUMU: NPU BBINIOJHEHUH H3MEpEHHH coOupaTh
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOU BEJINYUHBL;

cOOITIO/IaTh MPaBHJIa TEXHUKH O€30MIaCHOCTH MU padoTe ¢ 1a00opaTOpHEIM 000pYIOBAHHUEM;
yKa3bplBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, GAPOMETp, pblyar, MOJABUKHBIA M HEMOABHXKHBIN OJIOK,
HAKJIOHHAs IJI0CKOCTh;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS U3YUYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOICTB C
ONOpol Ha HX oOnucaHus (B TOM 4WCIE: TOJIIMIIHUKYM, YCTPOWCTBO BOJOINPOBOJA,
THJIPABIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoc, apeoMeTp), UCHONb3ys
3HaHMSI O CBOMCTBaX (U3NYECKUX SIBICHUH U HEOOXOAMMbIE (U3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

HOPUBOAUTE MpPUMEpPHI (HAXOOUTh MH(OpMAIUIO O MpUMepax) MPAKTUYECKOro HCIOJIb30BAHUS
(bu3nUecKrx 3HaHUHN B MOBCEIHEBHON *KM3HM I o0ecriedeHns 6e30MacHOCTH MpHU 00pallieHUH ¢
npuOopaMl W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/0POBbS U COOJIOJEHHUS HOPM
HKOJIOTUYECKOTO MOBEJIEHHS B OKPYKAIOLIEH cpelie;

OCYILECTBIISATh OTOOP MCTOYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBHM C 3aJlaHHBIM
IIOMCKOBBIM 3alIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M IYTEM CpPaBHEHHS PA3JIMYHBIX
MCTOYHUKOB BBIJCNIATh MHPOPMAINIO, KOTOpas SIBISETCS MPOTUBOPEUYMBON HIIM MOXKET ObITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh MpPU BBIINOJHEHUH Y4YEOHBIX 3aJaHUi HAayYHO--TIONMYJSIPHYIO JIUTEPaTypy
(U3MUecKOro cojJepXKaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMAlUKM W3 OAHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKHWE IHChMEHHbIE W YCTHBIE COOOIIEHUs Ha OCHOBE 2-3
UCTOYHHUKOB MH(POPMALUN (PU3UUECKOT0 COIEpKaHMsl, B TOM YHCIe MyOIMYHO JenaTh KpaTKue
COOOIllEHUsI O pe3ysbTaTaXx IPOEKTOB WM Y4YEOHBIX HCCIEJOBaHWM, MpPU STOM TI'PaMOTHO



UCIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapaTr Kypca (U3MKH, CONPOBOXKIATh BBICTYIUICHHE
MPE3EHTALUEM;
IIPY BBIMTOJHEHUH y4eOHBIX MPOEKTOB U MCCIECIOBAHUN pacrpeaessTh 00sS3aHHOCTH B IPyIIe B
COOTBETCTBUM C IIOCTaBICHHBIMU 3aJadaMH, CJICIAWTH 3a BBIIOJIHEHHEM IUIaHA JEHCTBUM,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIaJ B JEATENbHOCTb TIPYIIbl, BbICTPAUBATh
KOMMYHHUKaTHUBHOE B3aMMOJEHCTBHE, yUUTHIBASI MHEHUE OKPY)KAIOILIKX.

K xonmy oOyuenus B 8 kJjacce mpeiMeTHbIC pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHHUI:
MCIIOJIb30BAaTh IOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBM)KCHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUSL BEIECTBA, KPUCTAUIMYECKHE M aMop(HbIe Tena, HACHILCHHBIN U
HEHACBILIECHHBIN I1ap, BIAKHOCTb BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSISI SHEPrus, TEIUIOBOMN
JBUTATElIb, DJECMEHTAPHBIM JJIEKTPUYECKUN 3apsii, DJIEKTPUYECKOE II0JIe, NPOBOJHUKH U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE I10JIE;
pa3iauyath sBJIEHUS (TEIJIOBOE PACIIMPEHHUE U CXKATHeE, TeIulolepeiada, TEIJI0BOE PaBHOBECHE,
CMauMBaHME, KANUJULSIPHBIE SIBICHUS, UCIApEHUE, KOHAECHCALUs, IUIaBJI€HHUE, KpUCTAIIU3alus
(oTBepAeBaHuE), KHUIIEHUE, Teronepeaaya (TEmIONpOBOJIHOCTb, KOHBEKIMS, W3IyYeHUE),
JJIEKTpU3alMsl TEJ, B3aUMOJECHCTBUE 3apsllOB, IEHCTBUSA DIIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JIEMCTBUE MAarHUTHOIO IOJS HA MPOBOJHHUK C TOKOM,
AJIEKTPOMAarHWTHas: WHIYKIMS) 1O ONUCAHUIO MX XapaKTEPHBIX CBOWMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
pacrio3HaBaTh IpPOSIBICHUE HM3YYEHHBIX (U3MUECKUX SIBICHUH B OKpYXAloOIeM MHpE, B TOM
ymciie PU3NYECKUe SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U KaWJUISIPHBIE SIBJICHUS B
IpUpoJie, KPUCTAIUIBI B IIpUpoe, uznydenue CoiHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3HI,
o0Opa3oBaHUe pOChl, TyMaHa, UHEsl, CHEra, AJIEKTpUUYECKHe ABJIEHUs B aTMocdepe, 2JIeKTpUIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE MoJje 3eMJd, Apei] MOIHOCOB, POJIb MATHUTHOTO IOJIS JUIs
JKU3HU Ha 3emuie, MOJSPHOE CUSIHUE, IIPU ATOM IEPEBOAUTH MPAKTUUECKYIO 33Ja4y B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHUI;
ONHUCBHIBATh M3y4YEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBICHHS, HCIONb3YsS (PU3NUECKUe
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIMYECTBO TEIUIOTHI, yJelIbHasl TEIIOEMKOCTh
BEIIECTBa, YJENbHAas TEIUIOTa IUIABJIEHUS, yJedbHas TEIUIoTa MapooOpa3oBaHus, yleiabHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT IMOJIE3HOIO JEHCTBUS TEIJIOBOM MAalIUHBI,
OTHOCHUTEINIbHAS BIIQXXHOCTb BO31yXa, DJJEKTPUUECKHH 3apsl, CHJIA TOKa, D3JIEKTPHUYECKOe
HanpsDKeHUE, COMPOTHUBIIEHUE NPOBOJHHMKA, YJEJIBHOE CONPOTHUBIEHHE BElIECTBa, paboTa M
MOIIIHOCTh 3JIEKTPUYECKOIO TOKa), MPU OMUCAHUM MPAaBUIBHO TPAaKTOBAaTh (PU3UUYECKHUI CMBICI
HCIIOJIb3YEMBIX BEJIMYMH, 0003HAUYEHUS U €UHUIIBI PU3NYECKUX BEIMYUH, HAXOJUTh (HOPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO (PM3WYECKYIO0 BEJIWYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTH IpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBAa TeN, (PU3MUECKHE SBJIEHUS W MPOLECCHI, HCIOIb3ys] OCHOBHbBIE
MOJIOKEHUS ~ MOJIEKYJISIPHO--KMHETUYECKOM  TEOpUU  CTPOCHUS  BEIIeCTBA,  MPUHLHUII
CYINEPIIO3UIMU ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsjaa, 3akoH Oma amis
ydacTka 1enu, 3akoH Jxoyna—Jlenna, 3akoH coxpaHeHMs SHEPTUH, IPU ATOM JaBaTh CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3alKMCHIBAaTh €70 MaTEMaTHUYECKOE BhIPAXKEHHUE;
OOBSACHATh (PU3NYECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM 4YHCII€ M B KOHTEKCTE CHUTYyalHi
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
o0bsicHeHHEe M3 1—2 JIOTMYECKUX LIaroB ¢ omnopoil Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3UUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



pewmath pacu€THbIC 3a7aud B 2—3 AEHCTBHSI, UCHOJb3Yd 3aKOHBI M (OPMYJIbI, CBA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHalM3a YCIOBMS 33/1a4M 3alHCHIBAaTh KPAaTKOE YCIOBUE,
BBISBIIITh HEJOCTAaTOK JaHHBIX JUIA pELICHUS 3a/a4d, BBIOMpPATh 3aKOHBI U (POPMYIBI,
HeoOXoauMble A1 €€ pelleHus, NMPOBOAUTh PAacu€Thl M CPAaBHUBATh IOJIyYEHHOE 3HA4YEHUE
(Gu3nM4ecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NPOOJIEMbI, KOTOPhIE MOXXHO PEIIUTh NpPU TOMOLIM (U3NYECKUX METOIOB,
UCIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH IMPOBEPSIEMOE IPENAIIOJIOKEHUE, OLEHUBATh
IPaBUIBHOCTb MOPsAKA IPOBEACHUS UCCIEI0BaHUs, A€IaTh BBIBObI;

IPOBOJIUTH OIBITHI 10 HAOIIOAECHUIO (PU3MUECKUX SBIEHUH WM (U3NYECKUX CBOMCTB Tel
(KamuJUIIpHBIE SIBJICHUS, 3aBHCHMOCTH JIaBJICHHS BO3/yXa OT €ro o0béma, TeMIepaTypshl,
CKOPOCTH IIpOlLlecCa OCTBIBAaHUS M HarpeBaHWs IpU U3IYyYEHUM OT IBETa H3JIydaroulei
(morjomaroei) NOBEpXHOCTH, CKOPOCTb HCHApEHUs BOJbl OT TEMIIEPATyphbl XHUJIKOCTH U
IIomaau €€ IMOBEPXHOCTH, BJIEKTpU3alUs TeJl U B3aMMOJEHCTBHE 3JEKTPUYECKHUX 3apsiJioB,
B3aMMOJICMCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJM3allisd MAarHUTHBIX I[I0JIEH IIOCTOSTHHBIX
MarHuToB, JIEHCTBUS MArHUTHOI'O TOJS Ha IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOWCTBA  3JIEKTPOJBUIATENIl  IOCTOSHHOIO  TOKa):  (OPMYIMpPOBaTh  IpPOBEpsieMble
HPENON0XKEeHUs,, cOOUpaTh YCTAHOBKY M3 IPEJUIOKEHHOro OO0OpYIOBaHUS, ONUCHIBATH XOJ
OTIBITa U OPMYIIUPOBATH BHIBOJIBI,

BBITOJIHATH NPSAMbIE U3MEPEHUS TEMIIEPATYpPbl, OTHOCUTEIbHON BJIAXKHOCTH BO3/yXa, CUJIbI TOKA,
HaNpsDKEHUsl C HCIHOJIb30BAHHMEM AHAJIOIOBBIX NMPUOOPOB M JAaTYMKOB (PU3MUYECKUX BEJIHYUH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C yUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

NPOBOJIUTH HCCIIECAOBAaHUE 3aBHCHUMOCTH OJHOW (PU3MYECKOH BEIMYMHBI OT JPYrod C
MCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUM (3aBHUCHUMOCTb CONPOTHUBJIEHMSI IMPOBOJAHHKA OT €ro
JUIMHBI, TUIOILAAM MONEPEYHOr0 CEYEHUS U YJEeIbHOIO0 COMPOTUBIIEHUS BEIIECTBA MPOBOJHHKA,
CHJIBI TOKa, MJYLIEro uepe3 IMPOBOAHUK, OT HANPSIKEHHWs Ha IPOBOJHUKE, MCCIEJOBAHUE
[IOCJIE0BATEIBHOTO W MApaUIeIbHOTO  COEAMHEHUH  IPOBOJHHMKOB):  IIJIAHUPOBATh
UCCJIEIOBaHKE, COOMPATh YCTAHOBKY M BBIMOJIHATH U3MEPEHMUSI, CIIeys NPEI0KEHHOMY IUIaHYy,
(buKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCUMOCTH B BHUJAE TaOIUIl U TpaduKoB, JelaTh
BBIBOJIBI 110 pPE3YJIbTaTaM MCCIIEJOBAHMSI,

IPOBOANTH KOCBEHHBIE M3MEPEHUs (PM3MUECKUX BEIMYMH (yAeNbHas TEMJO0EMKOCTh BEIIECTBa,
COMPOTHUBIIEHUE MPOBOJHMKA, paboTa W MOIIHOCTh AJIEKTPUYECKOTO0 TOKa): IUIAHUPOBATH
U3MepeHusi, COOMPaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIIeAys NMPEIJIOKEHHOW MHCTPYKIUH, U
BBIUNCIIATH 3HAYEHNE BEIIMUNHBL,

coOiroaaTh NpaBuiia TEXHUKU 0€30I1acCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMHCTB C
OMOpOM Ha MX OMNMCAHMA (B TOM YHUCIIE: CHCTEMa OTOIUIEHUS JOMOB, T'MTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYUK HIIEKTPUUYECKOH SHEPrHH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpbl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IIPUMEpPHI), DJIEKTPUUYECKHE TPEAOXPAHUTENH,
AIIEKTPOMArHuT, HJIEKTPOJBUTATENb IOCTOSHHOTO TOKa), HCIOJIb3YysSd 3HaHHS O CBOWMCTBAx
¢u3nuecKkux sSBICHUH U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPUTENIbHbIE MPUOOPHI MO CXeMaM H
CXeMAaTUYHBIM pHUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATENb BHYTPEHHETO CrOpaHMsl, dJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AJIEKTPHUYECKUX
Leneil ¢ MOoCIeN0BaTENIbHBIM U NapajuIeIbHbIM COSJUHEHUEM JIEMEHTOB, pa3jinyas YCIOBHbBIE
0003HaUEHMSI ITIEMEHTOB JIEKTPUUYECKHX IIeTIeH;



MPUBOAUTH MPUMEPHI (HAXOAUTh MH(POPMAIHMIO O MPUMEpax) MPAKTHUYECKOTO HCIOJIb30BaHUS
bu3MYECKUX 3HAHUI B MOBCEAHEBHOMN KU3HU JJIsi 00ecTieueHus: 0€30MacHOCTH MPU OOPAIIEHUH C
npubopaMd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHCHHS 370POBbsI M COOIIOJICHUS HOPM
9KOJIOTUYECKOTO MTOBEJICHUS B OKPYXKAIOIICH cpenie;
OCYIIECTBIISATh IMOUCK HHGOpMaIuu (U3HUIECKOTO coaepxkaHus B MHTepHETE, Ha OCHOBE
UMEIONINXCS 3HAHUW W TYTEM CpPaBHEHUS JOIOJHUTEIbHBIX HCTOYHUKOB BBIICTATH
uH(pOpPMAIIHIO, KOTOpAs SBJSIETCS MPOTUBOPEUNBOM HITM MOXKET OBITh HEIOCTOBEPHOM;
WCIIOJIB30BaTh TIPH  BBITIOJIHCHUH YYEOHBIX 3aJaHUNl HAYYHO--TIONYJISIPHYIO JIUTEPATYPy
(U3UYECKOTO COJIEp)KaHUsI, CIPABOYHBIE MaTepUalibl, pecypchl ceTu HHTepHeT, BiIajgeTh
npuéMaMyd KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus WHGOpPMAIUKW U3 OJHOW 3HAKOBOU
CHUCTEMBI B IPYTYIO;
C0371aBaTh COOCTBEHHBIC MUCHbMEHHBIE W KpaTKHWE YCTHBIE COOOIIeHUs, 0000mas nHPOpMAaIIHIO
13 HECKOJIBKUX MCTOYHHKOB (PU3UUYECKOTO COJEP)KaHMS, B TOM YHUCIEC MyOJUYHO MPEICTABIAThH
pe3ynbTaThl MPOEKTHOM WM MCCIENOBATEIbCKOW JEATENBHOCTH, MPU OSTOM TI'PAMOTHO
WCIIOJIb30BaTh M3YYCHHBIN MOHATUIHBINA ammapar Kypca (U3HUKH, CONMPOBOXKIATh BBICTYILICHUE
Mpe3CHTAlNEN;
IPU BBIMOJIHEHUN YYEOHBIX MPOEKTOB M UCCIECIOBAHUM (DU3UYECKUX MPOIECCOB PACHPEEIIThH
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3aJa4aMHt, CJICIUTH 3 BBITIOJHEHUEM
mjaHa JEWCTBHM W KOPPEKTHPOBATH €ro, aJeKBaTHO OIEHHWBATh COOCTBEHHBIM BKJIaa B
NEeSTENIbHOCTh ~ TPYMIbl, BBICTPaWBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, MPOSBISA
TOTOBHOCTB pa3peniaTh KOH(IUKTHI.

K koniy oOydenust B 9 kijacce npeamMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH y OO YUAIOIIUXCSI YMEHHH:
HCITOJIB30BATh MOHATHS: CHCTEMAa OTCUETa, MaTepHalIbHAsl TOYKA, TPACKTOPHS, OTHOCHUTEILHOCTh
MEXaHUYECKOTO JIBIDKEHUA, nedopmarus (ynpyras, TJIaCTHYECKas), TpeHue,
HEHTPOCTPEMUTEIFHOE YCKOPEHUE, HEBECOMOCTh M MEPErpy3KH, LIEHTP THKECTH, aOCOJIIOTHO
TBEPJI0€ TEJO, LIEHTP THKECTU TBEPAOTO Tella, pABHOBECHE, MEXaHUYECKHE KOJIEOAHUs U BOJIHBI,
3BYK, HHPPA3BYK U YIbTPa3BYK, dJIEKTPOMArHUTHBIC BOJHBI, IIKada 3JIEKTPOMATHUTHBIX BOJIH,
CBeT, OJM30PYKOCTh U ATbHO30PKOCTb, CIIEKTPBI UCITyCKaHUS M MOTJIONIEeHUs, anbda-, Oeta- u
raMmma-u3JIy4eHHsl, U30TOIIbI, SiICPHAst SHEPTeTHKA;
pasnuuath  SABJICHHS (paBHOMEpPHOE M  HEPAaBHOMEPHOE TMPSMOJMHEHHOE  JIBI)KCHHE,
PaBHOYCKOPEHHOE TMpPSIMOJMHEHHOE [BIKEHHE, CBOOOJHOE TaJCHHE Tel, pPaBHOMEPHOE
JIBUKEHHE TI0 OKPYKHOCTH, B3aUMOJICHCTBHE TeJ, pPEaKTUBHOE MIBM)XEHHE, KolebarerbHoe
JIBIDKCHHUE (3aTyXawIllMe U BBIHYXKJCHHbIE KOJIEOAaHUs), PE30HAHC, BOJHOBOE JBUKEHUE,
OTpa)XE€HUE 3BYKa, MPSIMOJMHEHHOE pPACIpPOCTPAaHEHUE, OTPaKEHHWE U TMPEJIOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTpakeHHWE CBeTa, pa3jiokeHue Oeoro cBeTa B CIEKTP U CIIOKEHHE
CHEKTpaJbHBIX I[BETOB, AMCIEPCHS CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HUKHOBEHHUE
JUHEHYATOr0 CMEKTpa HM3JTyYEHHUs) IO ONMHMCAHUI0 WX XapaKTepHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOITUX JTAHHOE (DU3UIECKOE SIBIICHUE;
pacro3HaBaTh MPOSIBICHHWE H3YUYEHHBIX (U3UYECKUX SIBICHUH B OKpYyXKawileM Mupe (B ToM
yrcne (U3NUECKUe sSBICHUS B MPHUPOJE: MPIJIMBBI U OTIUBBI, NBUXKeHHE MiaHeT CONHEYHON
CUCTEMBI, PEAKTHBHOE JIBIDKCHUE JKMBBIX OPTaHH3MOB, BOCIPHUSITHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHNE, CEMCMHUYECKHE BOJIHBI, IyHAaMH, 3XO, I[BETa TeJl, ONTHUYECKHE SBICHUS B
npupoje, OHMONIOTHYECKOe [eHCTBHE BUAMMOIO, YIbTPA(QHOIETOBOTO M PEHTTEHOBCKOTO
U3ITy4eHUH, eCTECTBEHHBI pPAaTUOAKTHUBHBIA (OH, KOCMHUYECKHE Jy4d, paJAHOaKTUBHOE
U3JTydeHUEe TPHPOJHBIX MHHEPAJIOB, JCHCTBHE pAJHOAKTHBHBIX HW3IyYCHUH HA OpraHU3M



YeJI0BEKa), IPU 3TOM NEPEeBOIUTh MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIJEIATh CYLIECTBEHHBIE
CBOIicTBa (pU3HAKK) PU3NIECCKUX SBICHUI;

ONHKCBHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3UYECKUE SBICHHS, HCIONb3Ys (PHU3NUECKUE
BEJIMYMHBI (CPEeIHASA U MIHOBEHHAsI CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE,
nepemMeleHye, MyTh, YyIJOBas CKOPOCTb, CHJIAa TPEHMs, CHUJIa YINPYIOCTH, CHJIA TSXKECTH,
YCKOpEHHE CBOOOJHOTO TMAjCHUs, BEC Tella, MMITYJIbC Tea, MMITYJIbC CHJIBL, MEXaHUYecKas
paboTa M MOILHOCTb, MOTEHLMAJIbHAS 3HEPIUs Tela, MOJHATOIO HAaJl MOBEPXHOCTBHIO 3E€MIIH,
NOTEHIMAJIbHAS SHEPrHsl CXKATOM NpYKUHBI, KHHETUYECKas SHEpPrus, IMOJIHAs MeXaHH4YecKas
SHEprus, Mepuo] M dYacroTra KoneOaHWi, AJMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA,
CKOPOCTb CBE€Ta, I10Ka3aTeib IPEIOMIIEHUS CpPElbl), NPU ONHMCAHUM IPABUIBHO TPAKTOBATH
(GU3NUeCKUil CMBICII UCTIOIB3YyEMBIX BEJIMYMH, 0003HAYCHUS U €AUHUIIBI (PU3UUYECKUX BEIUYMH,
HaX0AUTh (OPMYIIbI, CBS3bIBAIOLIUE JaHHYIO (DU3MUECKYIO BEJIMYMHY C JPYTMMHU BEIMYMHAMU,
CTPOUTB I'papUKH U3YYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYHH;

XapakTepu30BaTh CBOWCTBA TeJ, (HU3MUECKUE SBJICHUS W MPOIECCHl, HCHOJb3yS 3aKOH
COXpaHEHUs SHEPruH, 3aKOH BCEMHPHOTO TITOTEHMSI, MPUHLMII CYNEPHO3ULUU CHJI, IPUHIUI
oTHOocuTenbHOCTH [anmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsS HUMIYJIbCa, 3aKOHbI
OTpPa)KEHHsI U IPEIOMIICHUS] CBETA, 3aKOHBI COXPAaHEHMs 3apsAA0BOr0 W MAacCOBOIO 4YUCEN IpU
AJIEPHBIX PEAKLUAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMCHIBATh €0
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3UUECKUE IMPOLECChl U CBOMCTBAa Tel, B TOM 4YHCIE U B KOHTEKCTE€ CHUTyalui
IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUMHHO--CIIEJCTBEHHBIE CBSA3H, CTPOUTH
00BsiCHEHHE M3 2—3 JIOTMYECKUX LIaroB C OMOpPOH Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewath pacy€THbIE 3a/1a4M (OMMPAIOIIMECcs HA cucTeMy U3 2—3 ypaBHEHMH), UCIIONb3Ys 3aKOHBI
U (GopMyIibl, CBs3bIBarOIMEe (U3UUYECKUE BEIUYMHBL: HAa OCHOBE aHajM3a YCIOBHS 3aJauu
3alMChIBaTh KPATKOE YCJIOBHE, BBIABIIATH HEJOCTAIOIIME WM M30BITOYHBIE JaHHbBIE, BHIOMPATh
3aKOHBI U (OpPMyJIbl, HEOOXOJUMMBIE [UIsl pELIeHMs, MPOBOAUTH pacy€Tbl U OLIEHHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHMsI (PU3UYECKON BEIMUHHBI,

pacrio3HaBaTh MpPOOJEMbI, KOTOPblE MOXXHO pPEIIUTh HPU MOMOLIM (U3NYECKUX METOOB,
UCIIONIb3YSl ONHMCAHME MCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE MPEAINOJIOKEHUE, OLEHUBATh
MPaBWIBHOCTh MOPSIIKA MPOBEICHUS MCCIEAOBAaHUSA, JAeNaTh BBIBOJAbI, HWHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOACHUHN U ONBITOB;

IPOBOJUTH OMBITH 0 HAOIIOAECHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(u3yuenue BTOporo 3akoHa HplOTOHa, 3aKOHa COXpaHEHMsI PHEPIUH, 3aBHCHUMOCTh INEpuoa
KoJie0aHUM NMPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH NMPY>KUHBI U HE3aBUCUMOCTb OT
aMIUTUTYABI MaJibIX KoJIeOaHU, MPSIMOJIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jiokeHue 0enoro
CBETa B CIEKTP, U3yUEHUE CBOMCTB M300pak€HUsS B MJIOCKOM 3epKaje U CBOMCTB M300pakeHUs
npeaMeTa B coOuparolet J1uH3e, HaOII0eHUE CIUIOUIHBIX U JIMHEHYaThIX CIEKTPOB U3JIy4EHNUs):
CaMOCTOSITENIbHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pYAOBaHMUS, OMUCHIBATH X0
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOJUTH MPU HEOOXOTUMOCTH CEpUI0 MPSAMBIX H3MEPEHUH, ONpEeAessis Cpe/Hee 3HaueHHe
u3MepsieMoil BennuyuHbl ((POKyCcHOE paccTossHME coOHparoliedl JUH3bI), 00OOCHOBBIBATH BBHIOOP
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUO0pa);

IPOBOJUTH HCCIIEOBAaHUE 3aBHUCUMOCTEH (PU3MUECKUX BEIMYMH C MCIIOJIb30BAaHHEM MPSIMBIX
U3MepeHull (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUKEHHUU 0e3 HayaJbHON
CKOPOCTH, Iepuo/ia KoieOaHui MaTeMaTUYeCKOTro MasiTHUKA OT JTMHBI HUTH, 3aBUCUMOCTH yriia



OTpa)K€HMsI CBeTa OT yrja MaJEHUs M yIyla NPEeIOMIIEHUs OT yrja MaJeHus): IJIaHUPOBATh
UCCIIEIOBaHHE, CaMOCTOSITEIbHO COOMpPATh YCTAHOBKY, (PMKCHPOBATh PE3YJbTAThl MOJTYy4YCHHON
3aBUCUMOCTH (PM3MYECKMX BEIWMYMH B BUAEC TaONMMIl W TpauKOB, JENaTh BBIBOJBI IIO
pe3yibTaTaM UCCIIEOBaHUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUsI (U3NUYECKUX BEIUUYMH (CPEHSS CKOPOCTh M YCKOPEHHUE Tella
pY PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOpPEHHE CBOOOIHOTO MAJCHHUs, >KECTKOCTh MPYKUHBI,
KOO(PQHUIMEHT TPEeHHUs] CKOJIbKECHHS, MEXaHWYecKas pabdoTa M MOIIHOCTh, YacTOTa M IEPUOJ
KOJICOAHUH MaTeMaTHYeCcKOro M MPYXHHHOTO MAasATHUKOB, ONTHYECKas cujla coOuparolei
JMH3bI, PaJUOAKTUBHBIA (OH): IUIAHUPOBAaTh W3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBIIOJIHATh U3MEPEHUSI, CIENYS NPEI0KEHHON HHCTPYKLIUHU, BBIYUCIIATH 3HAaUEHNE
BEJIMYMHBl M aHAJIW3UPOBAaTh IOJIYYEHHBIE PE3YJIbTAaThl C YYETOM 3aJaHHOM MOTPELIHOCTU
W3MEPEHHUI;

co0uIr01aTh NpaBuiIa TEXHUKH O€30I1aCHOCTH ITPU paboTe ¢ 1a0opaTOpHBIM 000pyI0BaHUEM;
pa3nuyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (DU3MYECKHX MOJEJCH: MarepuanbHas TOYKa,
a0COIIOTHO TBEPAOE TEJIO, TOYEUHBIM UCTOUHUK CBETA, JIy4, TOHKAs JIMH3A, [JIAHETapHas MOJIEb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT0 $1/1pa;

XapakTepu30oBaTh NPUHLMIIBI JEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUUECKUX YCTPOWCTB C
OMOpol Ha WX ONUCAaHUS (B TOM YHCJE: CHUAOMETP, NATUMKU IOJIOKEHUS, PACCTOSHUS U
YCKOPEHHUs, paKeTa, O5XOJIOT, OYKH, IIepUCKOI, (oToammapar, ONTHYECKUE CBETOBOJIBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHOib3ys 3HaHHUS O CBOMCTBAaX (DU3MYECKHUX
SBJICHUN U HEOOXOMMble (PU3MUYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX MPUOOPOB M  TEXHOJOTMYECKHX IPOLIECCOB IPU  PEIIEHUH y4eOHO--
IPAaKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBbI JJIsl IOCTPOEHUS U300pakeHUil B INIOCKOM 3epKajie U
cobuparoiei JIMH3e;

NPUBOANUTH MPUMEPHI (HAXOOUTh MH(OPMAIMIO O TMpUMepax) MPAKTUYECKOTO HCIOIb30BAHHS
¢u3nyecKuX 3HaHUH B MOBCEAHEBHOMN KU3HU I o0ecrieueHus: 0€30MacHOCTH MPU 0OpallEHUH C
npubopaMu M TEXHMYECKMMM YCTPOMCTBAMHU, COXPAHEHMS 3/I0POBbS U COOJIIOJCHHUS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYXKAIOILEH CPELE;

OCYIIECTBIIATh MOUCK MHpOpMaUK (pru3nueckoro cojepxanus B MHTepHeTe, caMOCTOSATENBHO
bopMynupys MOUCKOBBIM 3ampoc, HAXOAUTh MYTH OMNPEIENIEHUS JTOCTOBEPHOCTH MOJYy4YEHHOM
UH(pOPMAaLIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JONIOJTHUTEIbHBIX HCTOYHUKOB,;

UCMOJIb30BaTh MpPU BBIINOJIHEHUU Y4YeOHBIX 3aJaHUH HAy4YHO--TIONYJSIPHYIO JIUTEPaTypy
¢u3nyecKkoro cojaep:KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeT, BlajeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OpPMALMKM W3 OAHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX MCTOYHHUKOB (PU3WYECKOr0 COJAEpKaHUs, MyOIMYHO MPEICTaBISATh PE3YyIbTaThl
MPOEKTHON WJIM HCCIIEIOBAaTeNbCKON JEsTeNbHOCTH, MPH 3TOM TIPAaMOTHO HCIOJIb30BaTh
U3yYEHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKH U COTPOBOXKIATh BHICTYIUICHHE
npe3eHTalmen ¢ yu€ToM 0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NPOrpamMMbl Bcero O;Tpom’m’le p ;KT"%CKHC o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypesI
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPY:KAKOIIEr0 MUpa
bubmuoreka [JOK
11 Pusiica - Hayka o mpHpoze 2 0 0 https://m.edso0.ru/7f416194
bubmuoreka [JOK
12 Du3HHECKHE BT IHHEI 2 0 0 https://m.edsoo0.ru/7f416194
. bubnmoreka [JOK
1.3 EcrecTBEHHOHAYYHBINA METO/ IIO3HAHMS 2 0 1 https://m.edsoo.ru/7f416194
Uroro no pazgeny 6
Pa3nes 2. [leppoHayaibHbIe CBeJCHUS] O CTPOEHHH BelllecTBa
bu6mmoreka [JOK
1 1
21 CTpockue BetecTsa 0 https://m.edso0.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII ) 0 1 bubnuotexa [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2 1 1
2.3 ArperatHble COCTOSIHUS BEILIECTBA https://m.edso0o.ru/7f416194
Hroro 1o pasueny 5
Pa3nen 3. /IBukeHre U B3aUMO/1eiicTBHE TeJl
bu6mmorexa [IOK
1
3.1 Mexanmuteckoe ABHKCHHE 3 0 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4 1
3.2 HMrepus, Macca, moTHoCTH 0 https://m.edso0.ru/7f416194
bubmuoreka [JOK
14 1 2
33 Cuma. Bugpt cun https://m.edso0.ru/7f416194
Hroro no pazueny 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. /laBieHue TBEPAbIX TeJl, :KUAKOCTEH U ra3oB

41 [asnenue. llepenaya naBnenust TBEpAbIMU 3 1 bubnmoreka [JOK
' TeJIaMU, YKUIKOCTAMHU U Ta3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 JlaBIICHHE KHIKOCTH > 0 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
4.3 ATmocheproe rasnenue 6 1 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Hroro no pasuaeny 21
Pa3pnen 5. PaGoTra 1 MOIHOCTB. JHeprus
bubmuoreka [JOK
51 Pabora u momEocTs 3 1 https://m.edsoo0.ru/7f416194
bubmuorexka [JOK
52 Hpocteie mexarmsmb! > 1 https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
53 Mexareckas SHEpria 4 0 https://m.edsoo0.ru/7f416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB U TeM (mudpossbie)
Ne i/ IpOrpaMMEI Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 0BPA30BATETBHBIE
padoThI padoThI pecypesI
Pa3pgen 1. TensioBbIe sIBJICHUS
1.1 CTpoenue 1 CBONCTBA BENIECTBA 7 0 0 EES;I'I;I/?TT]eeTjas(I)_E)OrIS/Y fa181ce
bubnmoreka [JOK
1.2 Tenosbie nporecc! 21 1 > https://m.edsg}).ru/?f418lce
Hroro no pasueny 28
Pa3zgen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DJeKTpUUYeCcKue 3apsiabl. 3apsoKeHHbBIE TeNla U 7 0 1 bubnmoreka [JOK
' X B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 TTOCTOSIHHBII SJEKTPHIECKHUI TOK 20 1 7 E’ftISSJ.I'I;I/(r)TT]eeI;IaS(I)_E)OI’IS/Y fa181ce
bu6mmoreka [JOK
23 MarmuTibie AB1CHHS 0 1 15 https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHas MHIAYKINS 4 0 0 Egg?;/?geeﬁ;iﬂﬁﬂ fa181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudpoBbie)
Ne o/m HpOrpAMMES Beero Ko;npo.m;nme HpﬁaKanecKne 06pazoBaTeIbHbIE
padoThl padoThbI pecypesI
Pa3zgen 1. Mexanun4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 0 1 bubmuoreka [JOK
' OITMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
2 1
12 Bianmozercreue Tex 0 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
10 0 3
13 3aKOHbI COXpaHCHNA https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 40
Pa3znea 2. Mexannuyeckue Kojae0aHusi U BOJHbI
bu6mmoreka [IOK
7 0 3
2.1 Mexanuueciue koneOanus https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
8 1 3
2.2 MeXaHuECKHe BONHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 0 2 bubnmnoreka [JOK
' 9JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 6
Pa3znea 4. CBeToBbIE AABJICHHSI
bu6mmorexa [JOK
6 0 2
4.1 3aKOHBI pacpOCTPAaHEHHUS CBETA https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
6 0 3
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 0 2 bubmiorexa LJOK

https://m.edsoo.ru/7f41a4ab



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. KpanroBrble ABJIeHUA

5.1 HcnyckaHue U MOrIONIEHHE CBETa aTOMOM 4 1 BHGH_HOTeKa HOK
https://m.edsoo.ru/7f41a4a6
52 CTpocHHe aToMHOrO spa 6 1 Eﬁgﬁ?/(;r:?eﬁlsgo(.)rl:/7f41a4a6
53 7lnepubie peaKiH ! 1 Eggg:ﬁrféeﬁlsé})(.)rﬁﬂfﬂﬂw
Hroro 1o pazueny 17
Pasnen 6. [loBTOpuTEIbHO-00001IAK0IINIT MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHHS 9 5 bubmmorexa [IOK
Kypca Ghu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasuaeny 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

ITOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
N KonuyecTBo yacoB DJIeKTpOHHbIe NN (ppoBbIE
. Tema ypoxa Konrpoabueie, IIpakruueckue| 00pasoBaTe/ibHbIE
n/n Bcero
padoThI padoThI pecypcbl
1 ®dusuka — HayKka o npupoje. SBieHus
MIPUPOJIBI
OuznyecKue sIBICHUS
Ou3nyecKue BEIIMYNHBI U UX U3MEPEHHE
VYpok-uccnenosanue "M3mepenne
4 TEMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO 1
TEPMOMETPA U AATYMKA TeMIepaTypsl”
Mertoas! HaydHOrO 1o3Hanus. OnucaHue bu6nuoreka [IOK
5) . . .
(bU3NUECKUX SIBIICHHUI C TIOMOIIBIO MOJIEIICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoBanue "[IpoBepka rumoTe3sl:
6 JATBHOCTH MOJETA IIapUKa, MMyIIEHHOTO 1
TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIIe
BBICOTA ITycKa"
7 Crpoenue BemiecTBa. ONBITH, JOKA3bIBAIOIINE bu6mmoreka [IOK
JIMCKPETHOE CTPOCHHE BEIIeCTBA https://m.edsoo.ru/ff09fe0a
8 JIBU>KeHME YacTHUIl BELIECTBA bubmorexa LOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoanue «OMbITHI 110 1
HAOJFOJICHUIO TETIJIOBOTO PACITUPEHUS Ta30B)»
10 ArperaTHble COCTOSIHHSI BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.
11 O06o0meHue mo pa3 ey «Ile BOHa'—IaJ'II)HHLIe bubmorexa TIOK
H pasiteiy «lep https://m.edsoo.ru/ff0a0378
CBEJICHHUS O CTPOEHHUHU BEILIECTBA»
12 Mexannueckoe aBuxkeHue. PaBHoOMepHOeE U bubmmoreka [JOK
HEpaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6
bubnmoreka [JOK
13 Ckopoctb. EquHHUIIBI cKOpOCTH 1

https://m.edsoo.ru/ff0a079c



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

Bbubnuoreka LIOK

14 Pacuer myTH u BpeMEHH ABHOKCHHA https://m.edsoo.ru/ff0a0ae4
15 Nueprusa. Macca — Mepa HHEPTHOCTH T ﬁftlgg:l;l/(;:.eéijzg)?’llf/fanOclO
16 IImoTHOCTE BemiecTBa. Pacuer macchl u bu6nmoreka [IOK
o0beMa TeJia 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas{ paborta «OnpenencHue
IUIOTHOCTHU TBEPJIOTO TEJIa
18 Pemenne 3amgad mmo teme "IIIIoTHOCTH bu6nuoreka [IOK
BemecTa" https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTEepUCTHKA B3aUMOICUCTBUS
ten. Cuita ynpyroctu. 3akoH I'yka
JlaboparopHas pabota «3ydenue
20 3aBUCHUMOCTH PACTSHKEHHUS (IeopMaIim)
PYKUHBI OT MPUIIOKEHHOUN CHUITBI»
21 [[“IBnenue TsarorenHus. Cuia TSKecTH
| Sy ks e . B LOK
- https://m.edsoo.ru/ff0al778
23 Cuna TspKecTH Ha IPYTUX IUIaHeTax. bubnuoreka [JOK
dusnyecKkre XapaKTePUCTUKH TTAHET https://m.edso0.ru/ff0a1502
bubmuotexa [JOK
24 Mswepenne cr. Aunamomerp https://m.edS(])lo.ru/fan1800
bubnuotexa [JOK
25 Bec rena. Henecomocts https://m.edsi.ru/fanl??S
26 CroxkeHue ABYX CHJI, HAPABJIEHHBIX 110 bubnuotexa [JOK
OJIHOM mpsiMoii. PaBHOIEHCTBYIOMIAS CHIT https://m.edsoo.ru/ff0ala70
27 PCH_'I'CHI/IC 3a1a4 1o Teme "PaBHozielicTByIOMIAS
CHUTI
8 Cuia TpeHus u e€ BuAbl. TpeHue B IpUpoe U bubnmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtophnas pabora «3yuenue bubnuotexa [JOK

3aBUCHUMOCTHU CUJIBI TPCHUS CKOJILKCHUSA OT

https://m.edsoo.ru/ff0alcc8



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
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

CHUJIbI IABJIEHUS U XapaKTepa
COIIPUKACAOIIMXCS] TOBEPXHOCTEN

Pemenue 3amau Ha onpeencHue

30 PaBHOAECHCTBYIOIIEH CUIIbI
Pemenue 3amau no remam: «Bec tenay,
31 «I'padrueckoe n3zodpaxkenue cun», «CHUITBIY, BH6H_HOTeKa HOK
N https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOIIAS CUIT»
KonTponbhas pabota no remam:
30 «Mexanunueckoe JBUKeHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'paduueckoe
n300pakeHue crn, «CHIb»
33 Jasnenue. CriocoObl yMEHbBILICHUS U bubmuorexa [JOK
YBEJIMUYCHUS JIABJICHHSI https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTD JaBJICHUS ra3a bubnmnoreka HOK
oT 00béMa, TeMIeparypsl https://m.edsoo.ru/ff0a2376
35 [Iepenava naBieHus TBEPABIMU TEIIAMH, bubnnorexka HOK
JKUAKOCTSAMM M razaMu. 3akoH [Tackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )UJIKOCTH U Ta3e, BRI3BAHHOE bubmuoteka [JOK
IIENCTBUEM CHUIIBI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau o teme «JlaBnenue B bubmuotexa [JOK
JKUIKOCTH U rasze. 3akoH Ilackamsy» https://m.edsoo.ru/ff0a2826
bubnuoreka [IOK
38 Coobmatompecs cocyaet https://m.edsoo.ru/ff0a2970
39 ['unpaBiyaeckuii mpecc bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 ManomMertpsl. I1opiIHEBOM KUIKOCTHBIN HACOC
41 ATmocdepa 3eMiH U IPUYUHBL €€ bubmmoreka [JOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
butbmmoreka [IOK
42 Bec Bo3nyxa. ATMOchepHOe 1aBlieHHE https://m.edsoo.ru/ff0a2b5a
43 W3mepenne armocdepHoro aasineHus. OnbIT bu6muoreka [JOK
Toppuyenn https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnuotexa [JOK
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BBICOTHI HAaZl YPOBHCM MOpPA

https://m.edsoo.ru/ff0a2fc4

bapomerp-aneponn. AtmocdepHoe naBieHue

bu6nuoreka [IOK

45 Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amay mo Teme " AtmocdepHoe
napjeHue"
47 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE bubmuorexa [JOK
B HHX TeJI0. ApXUMEI0Ba CHJIa https://m.edsoo.ru/ff0a3276
p | e i Onpererem L e 0K
’ https://m.edsoo.ru/ff0a33fc
TEJO, MOTPY>KEHHOE B JKUJKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «MccnenoBanne 3aBUCHMOCTH Beca TeJla B 1 bubnmnoreka HOK
BOJIC OT 00bEMA MOTPYKEHHOM B )KUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH Tea»
bubmuorexa [JOK
>0 Hnaaie Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota "KoHcTpyrpoBaHue
ol apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U 1
onpenenaeHue e€ rpy3ono1bEMHOCTH"
o | o mu o e s yson B LOK
. ’ ’ https://m.edsoo.ru/ff0a3654
JKUJIKOCTEH U Ta30B»
53 KonTponbHas pabora no Teme «JlaBienue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
but6mmoreka [IOK
>4 Mexanuseckas pabora https://m.edsoo.ru/ff0a3f82
butbmmoreka [IOK
55 Mougocts. Eusmist MoHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacuér MOIIHOCTH, 1
pa3BHBAEMOM MPHU MOIBEME 10 JIECTHHIIE"
57 IIpocteie Mexanu3msl. Peiuar. PaBHOBecHe
CHUJI Ha pblyare
58 Pbruaru B TexHuKeE, OBITY ¥ IPUPOJIE. 05 bubmmoteka [JOK

JlaGopaTtopHnas paborta «MccinenoBanue

https://m.edsoo.ru/ff0a478e
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YCJIOBUI PaBHOBECHSI pblUara

59 Pemenne 3amad mo Teme «Y CI0BUS 1 bu6nuoreka [IOK
PaBHOBECHS phIUara https://m.edsoo.ru/ff0a48a6
Koaddunment nonesznoro neicTBus

60 MexanusmMa. JlaGoparopnas pabora 1 0.5
«M3mepenne KIIJl HAKJIOHHOU IIJIOCKOCTHU

61 Pemenue 3agau no reme "PaboTa, MOIIHOCTD, 1 bu6nuoreka [IOK
KIL1" https://m.edsoo.ru/ff0a4c48

62 Mexannueckas sHeprus. Kunernueckas u 1 bubmmoreka [IOK
HOTEHIMAIbHAs SHEPTHS https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH 1 bubmorexa LHOK

https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
"JKcrnepuMEHTAJIbHOE OIPEIEIICHNE

64 M3MEHEHUs] KHHETUYECKOW U IIOTEHIUAIBHON 1 1
SHEPruM MPU CKAThIBAHUU TeJIa [0 HAKJIIOHHON
IJIOCKOCTH"

65 KonTponsHas pabora no teme «Pabora u 1
MOIIIHOCTb. DHEPTHUsD)

66 PesepsHbliil ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnmnorexka HOK
"MexaHndeckoe ABrxeHue" https://m.edsoo.ru/ff0a4ee6

67 PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o teme 1 bubnuoreka [JOK
" JlaBiieHre TBEPABIX TEJ, )KUAKOCTEH U Ta30B" https://m.edsoo.ru/ffOa4ffe

68 PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o teme 1
"PaboTa. MontHocTh. DHEprHs"
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8 KJIACC

KoanuecTBo 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne
u/n Tema ypoka Beero Konrpoabnbie| Ilpakruuyeckue| 00pazoBaTe/ibHbIE
padoThbI padoThbI pecypcbl
, | oo monomemurwoneep 1 Bumorea 10K
p https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOTO 1 bu6mmoreka [JOK
COCTOSIHHI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEHHE CBOMCTB TBEPIOTO, JKUKOTO U
4 ra3000pa3HOro COCTOSHUH BEIECTBA Ha 1
OCHOBE IOJI0)KEHUN MOJIEKYJISIPHO-
KMHETHYECKON TEOpUU
5 Kpucrannuueckue u amopgHbie Tena 1 bubmaorexa [JOK
https://m.edsoo.ru/ff0a5800
6 CmaumnBaHue U KaMWUISIPHOCTbD. 1 bubnuorexa [JOK
[ToBEpXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TenmoBoe paciIupeHne U CKaThe 1 bubmorexa [IOK
paciip https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TEMIIEpaTyphI CO 1
CKOPOCTBIO TEIJIOBOTO JIBMYKCHHSI YaCTHII
9 Buytpennss sneprusi. CiocoObl U3MEHEHUs 1 bubnnoreka [JOK
BHYTpEHHEH HEpPruu https://m.edsoo.ru/ff0a5c60
bu6mmorekxa [IOK
1
10 Buner rennonepenasn https://m.edsoo.ru/ff0a6412
11 ;,Cpl'([);;:scl){]i)lf{rl){eelif:rfﬂOIJ;III:I?(KE;I:I;(C:;; ie €CTB U 1 1 Eunbmiorexa LIOK
o N https://m.edsoo.ru/ff0a65c0
MaTepHasIoB B IEJISIX YHEPTOCOEPEIKCHUSI
12 KomnuectBo TeIuioThl. Y aenbHas 1 bu6mmoreka [IOK
TEIIOEMKOCTE https://m.edsoo.ru/ff0a6976
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13 YpaBHeH#ue TeruioBoro 6ananca. TemmooOmeH bubnmoreka [JOK
U TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas padota "Hccnenoanue
14 HBJICIfI/ISI TIE))HJIO(I))6MCH3. npu CMEH_II/IBB.HI/II/I bubmorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U TOpSTYCH BOJIBI
Pacyer konudecTBa TEMIOTH, HEOOXOAMMOTO
15 JUTsL HArpeBaHUs Tejla U BBIICIISIEMOTO UM IIPH
OXJIKICHUHN
16 Jlaboparopnas pabota "Onpenenenue bubnunoreka [JOK
yIIEIbHOM TEIIOEMKOCTH BeriecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TEIioTa bubnmoreka [JOK
CTOpaHMsI https://m.edsoo.ru/ff0a7b5a
18 S;;:f:nifqgcigfggfii{;:ILHaﬂ TEILIOTa Enbmorexa IOK
' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlaGopatopHnas pabota "Onpeznenenue bu6nuorexa [IOK
yIEebHOM TETUIOTHI TUIABJICHUS Jiba" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnorexa [JOK
Hcmapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Temiora
21 napooOpa3oBaHUs ¥ KOHJCHCAIIUH. bubnunoreka [JOK
3aBUCHMOCTh TEMIIEPATyPhl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBICHUS
22| Ompeencie omoenmon stasoer ubmiorera LIOK
. https://m.edsoo.ru/ff0a7628
BO3/yXa
23 Pemenwie 3a1a4y Ha onpe/ielieHre BIaKHOCTH
BO3IyXa
[TpuHTIUTIBI paOOTHI TETIJIOBBIX JABUTATEIICH.
24 [TapoBast TypOuHa. J[Burarens BHyTpEHHETO
CTOpaHMSI
25 KII/I TermoBoro npuratens. TemnaoBbie bubmuoreka [JOK
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JIBUTATEIIHM U 3aIUATA OKPYKAIOIIEH CPEBI

https://m.edsoo.ru/ff0a7c7c

3aKOH COXpaHEHMsI U IIPEBPALLICHHS] SHEPTUHU B

26
TEIUIOBBIX MpoIieccax
IToaroroBka K KOHTPOJIBLHOHN paboTeE 11O TEME
27 "TeIl['IJ'IOBBIe ﬂBnewa I/I3MeHeFI){1/Ie arperaTHbIX Eubmorexa LIOK
. i P https://m.edsoo.ru/ff0a83f2
COCTOSIHUH BelllecTBa
KonTtponsHas pabota no teme "TemoBsie
28 SIBJICIfI/ISI I/I3M§HeHHe arperaTHbIX COCTOSIHUM Enbmiorexa LIOK
o p https://m.edsoo.ru/ff0a86ae
BEIECTBA
29 Dnektpuzanys Ten. [[Ba posa aIeKTpUIecKux
3aps/i0B
30 Ypoxk-uccienopanue "DiaekTpusanus Tel
UHIYKIMENW U IPU CONPUKOCHOBEHUH"
31 B3anmoaeiicTBre 3apsyKeHHBIX TeJl. 3aKOH bu6mmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Onekrpuyeckoe none. HanpskeHHOCTh
32 SJIEKT pI/ILIeCKOFO mmons. 11 I/II:)HI_II/IH bubmaorexa [JOK
P P . https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3UITNH JIEKTPUUECKUX TTOJICH
33 Hocurenu snekrpuyueckux 3apsios.
DOneMeHTapHbIH 3apsia. CTpoeHue aToma
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bu6nuorexa [IOK
COXpaHEHHS AIISKTPUUECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3a1a4 Ha npuMEHEHNE CBOMCTB bubnnoreka [JOK
JIEKTPUUYECKUX 3apsi/IOB https://m.edsoo.ru/ff0a90cc
OIeKTPUUYSCKUH TOK, YCIOBHS €ro
36 c CCI;BOBaHI/I}I I/IC’;g‘{HI/IKI/I 3JIEKTPUUECKOTO bubmorexa [IOK
ym : p https://m.edsoo.ru/ff0a95a4
TOKa
37 JIeficTBUS SIEKTPUIECKOTO TOKA bubmmorexa [TOK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "Jleiicteue
38 AJIEKTPUUYECKOTO MOJIS HA IPOBOJTHUKH U

JIAATICKTPUKH"
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DNEeKTPUYECKUM TOK B METAJIJIaX, JKUJKOCTAX

bubmuoreka [JOK

39 U raszax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas 1elb U €€ COCTaBHbIE YaCTH
a1 Cuna Toka. JlaboparopHas pabora 05 bubmuorexa [JOK
"M3MepeHune U peryJimpoBaHUe CUIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
o | Joomeonmmueme Bommey s | e K
paTopHai p ,? ’ https://m.edsoo.ru/ff0a9e14
peryaupoBaHUE HANPSHKCHUS
43 CornpoTuBIICHHE POBOAHHUKA. Y ACIBHOE bubnmoreka [JOK
COIIPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH
3IIEKTPUYECKOTO CONPOTUBIICHUS POBOJHUKA bubnmoreka [JOK
44 1 .
OT €ro0 JUIMHBI, IUTOIIAIN IOIEPEYHOTO https://m.edsoo.ru/ff0aa738
ce4yeHus u matepuaia”
45 3aBUCHUMOCTB CHJIBI TOKA OT HAIPSKSHHUS. bubnunoreka [JOK
3akon OMa Jj1s ydacTKa 1enu https://m.edsoo.ru/ff0aad4a
Jlaboparopnas pabota "HccrnenoBanue
3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 bubnuoreka [JOK
46 1 .
PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpshKEHUs Ha pe3ucrope”
47 [TocnenoBarenpHOE U MTApaLICTBHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas pabota "l[IpoBepka mpaBuiia
CJIO’KEHUS HAPSLDKEHUU TTPU bubnmoreka [JOK
48 1 .
MOCJICTOBATEIbHOM COCTHHCHHUHU JBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
Jlaboparopnas padota "IIpoBepka npaBuia
49 JUTSL CHITBI TOKA [P MapajijielbHOM 1 bubmorexa HOK
" https://m.edsoo.ru/ffOaadle
COETMHEHUH PE3UCTOPOB
Pemenue 3agad Ha npumMeHenune 3akoHa Oma bu6mmoreka [IOK
50 )
JUTSL pa3JIMYHOTO COSTMHEHUS! TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bu6mmoreka [IOK
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3akon Jlxxoynsa-Jlenna

https://m.edsoo.ru/ff0ab124

Jlaboparopuas padota "Onpenencaue paboTs

bubmuoreka [JOK

52 1
1 MOIIIHOCTH DJIEKTPHYECKOr0 TOKA" https://m.edsoo.ru/ff0ab3e0
DJNeKTpUYeCcKUe e U MOTPeOnuTeNnn
® bub6moreka [JOK
53 AIIEKTPUIECKOM 2HEpruu B ObITYy. KopoTkoe hitps://m.e dS(I)_E) (u/Ff0ab660
3aMbIKaHUE — )
[ToaroroBka Kk KOHTPOJBHOM paboTe MO Teme
54 "DreKTpuUecKue 3apsbl. 3apsLKEHHbBIC Tela U bubnmoreka [JOK
HUX B3auMOJIecTBUA. [10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUIECKUN TOK"
KonTponbhas padota no teme
55 "DnekTpuuecKue 3apsabl. 3apsKEHHbIE Tena U bubnuoreka [JOK
uX B3auMoeicTBHsL. [10CTOSHHBIN https://m.edsoo.ru/ff0abead
AJIEKTPUYECKUM TOK"
56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBHE
57 VYpok-uccnenosanue "M3yduenue nonei 1 bubnuotexa [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE ToJ1Ie. MarHuTHOE T10JIe 3eMITH U bu6mmoreka [IOK
€ro 3HaYeHHe I )KU3HHA Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneIT Opcrena. MarHuTHoe mnojue Bubnuotexa LOK
59 AIEKTPUIECKOTO ToKa MarHuTHoe 1osie
https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM i
[IpuMeHEeHHE IEKTPOMArHUTOB B TEXHUKE.
o bubnmoreka [JOK
60 Jlaboparopraz pabota "Hsyuenne feiicTsis 05 https://m edSCIJ_EJ ru/ff0ac74a
MArHUTHOTO TOJIS1 Ha MPOBOJHUK C TOKOM" — )
DNEKTPOBUTATEIH IIOCTOSTHHOTO TOKA.
Hcnonk3oBaHue areKTpoiBUraTeneii B Butmorexa [IOK
61 TEXHUYECKHUX YCTPOHCTBAX M HA TPAHCIIOPTE
‘ https://m.edsoo.ru/ff0ac86¢c
JlaGopatopnas pabora "KoHcTpyupoBanue u D
n3ydeHue paboThl dIEKTpOABUTATENSA"
62 OmnsiTel Dapanes. 3aKOH AEKTPOMarHUTHOU

unaykiuu. [Ipasuno Jlenna
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Onexrporerepatop. CriocoOb! MOTydeHUS

63 JIEKTPUUECKONW SHEPTUU. DIEKTPOCTAHIIUH HA 1
BO300HOBJIISIEMBIX HCTOYHUKAX SHEPTHH
64 [TonroroBka K KOHTPOJIBHOU pabOTE MO TeMe 1
"DNeKTpUYECKNE U MAarHUTHBIE SIBJICHUSA"
65 Konrponsnas pabora o reme 1 bubmuoreka [IOK
"DJIEKTPUUIECKHUE ¥ MATHUTHBIC SIBJICHUS " https://m.edsoo.ru/ff0acb14
66 PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe 1 bubmmorexa [IOK
"TerutoBble sBICHU" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"TIOCTOSIHHBII HJICKTPUUSCKHIA TOK" https://m.edsoo.ru/ff0acdc6
68 PezepHblil ypok. PaGota ¢ Tekctamu 1o teme 1
"MarnuTHbI€ sIBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 145
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTpOoHHbIe U pPOBbIE

Ne
u/n Tema ypoka Beero Kounrpoabusie IIpakruueckue 00pasoBaTejbHbIE
padoThbI padoTbI pecypcbl
1 Mexannueckoe aBuxkenue. MarepuanbHast 1
TOUYKa
2 Cuctema orcuera. OTHOCUTEIIBHOCTh 1 bubmmoreka [JOK
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474
. bubmuorexa [JOK
1
3 PaBHOMEpHOE PSIMOIHHEWHOE IBH)KEHUE https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpSIMOIHHEHHOE IBUKEHUE. 1
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh
5 [IpssMonnHetHOE paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBIDKCHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTH
JlaGopatopHas pabota "Onpeznenenue Buborexa [TOK
7 YCKOPEHUsI TeJIa TIPH PaBHOYCKOPEHHOM 1 1 _
JIBHKEHUHU IO HAKJIOHHOM IIOCKOCTH" https://m.edsoo.ru/fi0adb18
8 CBoboxnoe nagenue ten. OnbiTel [anunes 1
PaBHOMEpHOE IBUKEHHE IO OKPYKHOCTH.
9 [Tepuon u yactota obpameHus. JInueitHas u 1 BH6H_H0TCKa HOK
YIJI0Basi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpOCTpEMUTENBHOE YCKOPEHUE 1
. bubmuotexa [JOK
1
11 ITepssriit 3akoH HeroToHa. BexTop cuitbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. PaBHozelicTByromas 1 bubnnorexa [JOK
cuna https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akon Herotona. Cynepno3unus Cui 1 bubnuoreka [JOK
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https://m.edsoo.ru/ff0ae982

14 Pewenne 3a1a4 Ha IpUMEHEHNE 3aKOHOB bubmmorexa [IOK
HproToHa https://m.edsoo.ru/ffOaeb6c

bubmmorexa [IOK

15 Cuna ynpyroctu. axon I'yxa https://m.edsé}).ru/fanecaZ

16 Pemenue 3anau no teme «Cuina ynpyroctu»

17 JlaboparopHas pabota «Onpenenenue bubnmoreka [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28

bubnnoreka [JOK

18 Chia TpeHHs https://m.edscI)Jé).ru/ﬁOaf738

19 Pemenue 3amau no reme «Cuiia TpeHUsD BH6H_HOTeKa HOK

https://m.edsoo.ru/ff0afa26

20 JlaboparopHas pabota "Onpenenenue bubnnoreka [JOK
K03 dUIMEHTa TPEHHUS CKOJIbXKCHUS" https://m.edsoo.ru/ff0af8be

21 Pemenne 3agau mo teme "3akonsr HeroToHA. bu6mmoreka [IOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e

29 Cuta TSKeCTH Y 3aKOH BCEMUPHOTO bubnuoteka [JOK
TATOTCHHUS. Y CKOPEHHE CBOOOHOTO MaJICHUS https://m.edsoo.ru/ff0af044
VYpok-koHpepenus "JIBuxkeHne Tex BOKPYT

23 rpaBUTalMOHHOrO 1eHTpa (ConHeuHas
cuctema). ['amaktuku"

24 Pemenne 3agau o teme "Cuia TSOKECTH B bu6mmorexa [JOK
3aKOH BCEMUPHOT'O TATOTEHHS" https://m.edsoo.ru/ff0af5f8

o5 IlepBas kocMHuueckas ckopocts. HeBecomocTh bubnnorexa [JOK
U Meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUaAIbHON TOUKHU.

2% AbGcomoTHO TBEpAOE Teno. PaBHOBecue bubnnoreka [JOK
TBEP/IOTO Tela C 3aKPETUIEHHON OCBIO https://m.edsoo.ru/ffO0afe36
BpaIeHus

27 MowmenT cwibl. LlenTp TsbkecTn

28 Pemenue 3anad no teme "MOMEHT CHIIBI. bubnuoreka [JOK
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Lentp Tsixectn"

https://m.edsoo.ru/ff0b02b4

[MoxroroBka Kk KOHTPOJILHOW paboOTe MO TEME

29 "Mexanndeckoe IBrxeHne. Bzaumopeiicteue Eubmiorexa OK
rer" https://m.edsoo.ru/ff0b0408
30 KoHnTtposbHast pabota o teme "MexaHuueckoe bubmuoreka [JOK
nBwkenue. Bzanmonericteue Ten" https://m.edsoo.ru/ff0b06ec
3 coxpanerunmmymen. Yapyroe n neympyros Bubmorera LIOK
B3AMMOICHCTBHE https://m.edsoo.ru/ffOb07fa
32 Pemenue 3aga4 no teme "3akoH COXpaHEHUS bu6mmoreka [JOK
umIyJbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenus "PeakTuBHOE ABHKEHUE B
IIPUPOJIE U TEXHUKE"
34 Mexanuueckasi paboTa U MOITHOCTb E:tlggl;l/(r);z:ﬂic%?}lf/ﬁ% 0as4
35 PaGora cunbl TsKECTH, CUITBI YIPYTOCTH U bubnuorexa [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «Onpenenenue padoThb
36 CHWJIBI TPEHUS TIPU PAaBHOMEPHOM JIBHXKEHUU
TeJa 10 TOPU30HTAILHON TOBEPXHOCTH»
37 Cas3b dHepruu u padoTsl. [loTeHnanbHas
SHEPTHs
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KUHETHYECKOU YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI DHEPTUU B MEXaHUKE
40 JlabopaTtopHnas paborta «/3ydeHue 3akoHa bubmuorexa [JOK
COXpaHEHHsI SHEPTUU» https://m.edsoo.ru/ffOb12fe
a1 KonebaTenpbHOE TBHIKEHHUE U €TI0 bubmuorexa [JOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konebanus. BelHyKIeHHBIC bubnmoreka [JOK

Kkosiebanus. Pesonanc

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

MareMaTHu4ecKuil U IPYKUHHBIM MassTHUKH

44

Ypok-uccnenoBanue «3aBUCUMOCTb IEPUOAA
KoJie0aHuM OT )KECTKOCTHU MPYKUHBI U MaCChI

rpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaienue sHePTUN IPU MEXAHHIECKUX
KOJIeOaHUIX

46

JlaboparopHas pabota «Onpenenenue
YaCTOTHI M TIEPUO/Ia KOJICOAHHI TPYKUHHOTO
MassTHHUKA»

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

47

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

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

48

Mexaunueckue BoaHbl. CBOMCTBA
MexaHu4ecKux BOJH. [IponosbHbIe 1
MONIEPEYHBIE BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koHpepenus "MexaHU4eCKre BOITHBI B
TBEpAOM Tene. CelicMuueckre BOIHbBI"

50

3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa

51

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

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepenmus "YapTpazByk u
uH(ppa3ByK B IpUpOJIE U TEXHUKE"

bubnmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponbHas pabora o Teme "3aKoHbI
coxpaHeHus. MexaHndyeckue KoyiedaHus u
BOJIHBI"

56

DJIEKTPOMArHUTHOE MOJe. DJIEKTPOMArHuTHbHIE

bu6mmoreka [JOK
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BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepenuus "[kana Bubmorexa [IOK
58 3JIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue
N https://m.edsoo.ru/ffOb2fe6
AJIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOM CBSI3HU" 2
VYpoxk-uccienosanue "M3yueHne cCBOMCTB Bubmorexa [IOK
59 AJIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBIO
VOB JI; bH0r0 Tenedoa” = https://m.edsoo.ru/ffOb2c6¢c
60 Pemienue 3aau Ha onpeeneHNe 4acTOThI U
JUTMHBI 3JIEKTPOMarHUTHOMN BOJTHBI
61 DneKTpoMaruuTHas npupoja ceeta. CKOpocTb bubnnoreka [JOK
cBeTa. BoHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsiMonuneitHoe BuGmmotexa LIOK
62 actpocTpaHneHue cpera. 3arMenus CoHIa U
E)TYH 15 p H https://m.edsoo.ru/ff0b3658
3aKkoH oTpaxkeHus cBeTa. 3epkana. Pemenue Bubmmorexa [IOK
63 3a/1a4 Ha IPUMEHEHHE 3aKOHA OTPAKECHHUS
cnga P P https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenne cBera. 3aKoH NPEIOMIICHUS bubnuorexa [JOK
cBera https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA. Bubmorexa [IOK
65 Hcnonk30BaHre OTHOTO BHYTPEHHETO
https://m.edsoo.ru/ffOb3c5c
OTPaKCHHS B ONTHYCCKUX CBETOBOIAX -
JlabopaTtopHast pabota "HcciaenoBanue
66 3aBUCHMOCTH yTJIa IPETOMIICHHUSI CBETOBOTO
Jy4da OT yIJIa MTaJICHNs Ha TPaHuLE "BO3AyX-
crexso""
VYpoxk-koupepennus "McnonpzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBA3B"
bubmuoreka [JOK
68 JInnazel. OnTHYecKas CHIa JIMH3BI 1

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

69 [TocTpoenue n3o0pakxeHUi B JTMH3AX https://m.edsoo.ru/ffobd44a
10 oxyeriora pactromana n onmiaeorot cums ubmiorera LIOK
Y D " https://m.edsoo.ru/ff0b4206
coOuparonien JMH3bI
71 Ypok-koHpepenmus "OnTuyeckue TNH30BbIC bubnmoreka [JOK
npuOops"” https://m.edsoo.ru/ffOcOa7e
72 ['ma3 kak ontuyeckas cucreMa. 3peHue bubmoreia HOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "Jledextsl 3penus. Kak
COXpaHMTb 3peHue"
| D et oo s e Ons B LOK
‘ p H ' https://m.edsoo.ru/ff0cOf4c
Jucnepcus cBeta
JlabopaTtopHas pabota "OMBITHI 11O
75 pasioKeHUIo 0eI0ro cBeTa B CIIEKTp U bu6nuorexa [IOK
BOCIIPUSTHIO I[BETA MPESIMETOB MPU MX https://m.edsoo.ru/ff0c0e2a
HaOJII0IeHUH uepe3 1IBETOBbIe (PUIbTPHI"
76 VYpoxk-npakTukyM "BolIHOBBIE CBOMCTBA CBETA!
qucnepcus, tHTepdepeHnus U Judpaxius’”
77 OmnsiThl Pesepdopaa u muianerapHas MoJieb bu6nuorexa [IOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynars! bopa. Moaens aroma bopa
79 Hcnyckanne U MOrJIONIEHUE CBETa aTOMOM. bubnnorexa [JOK
KBantsl. JInneituaTsie crieKTpbl https://m.edsoo.ru/ff0c144c
80 VYpoxk-nipaktukyMm "HabnrogeHue ciekTpoB bubmuorexa [JOK
UCITyCKaHHs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUBI bubmmorexa [TOK
g g https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykionnas Mojens bubmmorexa [IOK

https://m.edsoo.ru/ffOc18ac
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bubmuoreka [JOK

83 PannoaktuBHbIe peBpatieHus. M30Tombl https://m.edsoo.ru/ffoclald
84 Pentenue 3amau mo treMe: "PannoakTUBHEBIE bu6mmoreka [JOK
npespamieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmana
86 Ypok-koHpepennus "PagnoakTuBHbIC bubmuoreka [JOK
U3JIYYCHUS B PUPOJIC, MEAMIIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHbie peakiuu. 3aKOHbI COXPAHEHUS bubnunoreka [JOK
3apsI0BOTO U MacCOBOT'O YHCET https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBSI31 aTOMHBIX sifiep. CBsI3b MacChl U bubnmoreka [JOK
SHEPrHU https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau no teme "Snepueie peakiuu"
90 Peakuuu cunresa u nenenus saep. Ictounnku bubmuoreka [JOK
sHepruu CoJiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepeHuus "SAnepHas sHepreTUkKa.
91 JlericTBUA palOaKTUBHBIX M3JIYYEHUI HA
JKUBBIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo TeMe
92 "DJIeKTPOMarHuTHOE TMOJIE. bubnunoreka [JOK
DJIeKTPOMarHUTHBIC BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS"
KonTponbhas pabota no teme
93 "DneKTpOMarHuTHOE MOJIE.
DJIEKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE
sIBJICHUS"
94 [ToBTrOopenue, 0600menue. JlabopatopHsie bubnuorexa [IOK
paboTsI 1o Kypcy "Bsanmonericteue Ten" https://m.edsoo.ru/ff0c245a
95 pacecimmix i xaceTmeme St o Teve uGmoresa LIOK
" i https://m.edsoo.ru/ff0c2572
TerutoBble MpoLECCH
96 [ToBTOpenue, o600IeHNE. Permenne bu6mmoreka [JOK
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pacyeTHBIX U KaU€CTBEHHBIX 3aJ1a4 110 TEME
"KIIJI TermoBbIX aBurarenci'”

https://m.edsoo.ru/ff0c2a22

IToBTOpenue, 0600IIeHNE. Permenue

bu6mmoreka [JOK

97 %')acquHHx u Ka‘IeCTBeHHI?'IX 3a7a4 10 TeME 1 hitps://m.edso0.ru/f0c2b30
KIIJ] anexTpoycTaHOBOK

98 [ToBTropenue, 0600menue. JlaboparopHsie 1 1 bubmmorexa [IOK

paboTsI 1o Kypcy "CBeTOBBIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1 bubmmorexa [IOK

1o TemMe "3aKOHbI COXpaHEHUs B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0600meHue. PaboTa ¢ TekcTamu 1 bu6mmoreka [JOK

o teme "Kosebanus 1 BOiHB" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpeHue, 0600eHne. PaboTa ¢ TekcTamu 1 bu6mmoreka [JOK

o Teme "CBeToBBIE ABIEHHS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpeHue, 0600meHue. Pabora ¢ TekcTamu 1

no teme "KBanToBas u simepHas ¢puzuka"

OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOT'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» dusuka, 7 knacc/ [epsimkua A.B., O0mecTBo ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO
«M3narenbcTBO «OK3aMEH»

» ®usuka, 8 kiacc/ [epeimkua A.B., O01mecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBenienne»

» ®usuka, 9 xnacc/ [lepeimkun A.B., I'ytauk E.M., O01mecTBo ¢ orpaHUnYeHHOM
0TBETCTBEHHOCTHIO «/IPODAY»; AkunonepHoe obmecTBo «M3natensctBo «IIpocBemenuey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

7 KIIACC

1.PaGouas mporpamma.

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

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BHIOPAHHBIM YUEOHUKOM:

4. leppimkun A.B. ®usuka. 7 knacc. Y4eOHUK 1t 0011e00pa30BaTeNbHBIX YUPEKICHHH .
M.:JIpoda. 2011

5. Jlykammk B.W. CoopHuK BompocoB u 3aau o gusuke. 7-9 xi. — M.: [IpocBenienue,
2010. —192c.

8 KITACC

1. Pabouas mporpamma. ®uzuka. 7 — 9xiaccel: y4eOHO-METOAMYECKOTO TIOCOOUS
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeorun. -M.: [Ipoda,2013. — 398,(2)

2. IlporpaMMbl OCHOBHOTO 0011er0 00pazoBaHus. Pusuka. 7 — 9 Kiaccel
(aBTopsl:A.B.Ilepsikun, H.B. ®unonosuy, E.M. ['yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BHIOPAHHBIM YUEOHUKOM:

4. Iepbikun A.B. ®@usnka. 7 kiiacc. YueOHUK i 00111e00pa30BaTeNbHbBIX YUPEKICHHUH .
M.:dpoda. 2011

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

6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENbHBIE M KOHTPOJIbHBIE PAaOOTHI. —
5-e m3manmne,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®u3suka. 7 knacc. JlaboparopHsie paboThl. KOHTponbHBIE 3aaHNs. —
Caparos:Jluneit, 2014.

8. «KoHTpoibpHO-U3MepuTenbHble Matepuansl. Pusuka. 7 knacc/Coct. H.U. 3opun. — 2-e
u3n.,nepepad. — M.:BAKO, 2013.

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

10.A.B. Ileppimkun @uzuka-8xin 2017 M. JIpoda

11.H.B. ®unonosua Meroaudeckoe mocodue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CamocTosTeNnbHbIE U KOHTPOJIbHBIE paboThI-§ kitacc 2017 M.
Apoda

13.B.B. llaxmarosa ,O.P. llledep [uarHoctuyeckue padbots -8 kimacc 2016 M. [Ipocda
14.A.E. Mapon, E.A. Mapon, C.B. I1o3oiickuit Coopurk Bonpocos u 3agau 2015 M.
HApoda

9 KJIACC

1. Pabouas nporpamma. ®usuka. 7 — 9xsiaccsl: y4eOHO-METOANYECKOTO TOCOOUS
/coct.TuxonoBaE.H. — 2-¢ uza.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. IlporpamMMbl OCHOBHOTO 00111ero o0pazoBanus. Pusuka. 7 — 9 kiaccel
(aBTopsl:A.B.Ilepoimkun, H.B. ®unonosuy, E.M. I'yTHHK).



3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUH C BHIOPAHHBIM YUYCOHUKOM:

4. Iepoimkun A.B. ®usuka. 7 kinacc. Y4eOHUK [Tt 0011e00pa30oBaTeIbHBIX YUPESKICHHUH .
M.:[Ipoda. 2011

5. Jlykamk B.U. CoopHUK BompocoB u 3aa4 1o gusuke. 7-9 xi1. — M.: [IpocBemienue,
2010. —192c.

6. Kupuk JI.A. ®uzuka — 7. Pa3HOYypOBHEBBIE CAMOCTOSTENbHBIE H KOHTPOJIbHBIE paOOTHI. —
5-e uzpanue,- M.MJIEKCA, 2013.

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

8. «KoHTpoabpHO-I3MepuTenbHble MaTepuansl. Pusuka. 7 knacc/Coct. H.U. 3opun. — 2-e
u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-meToanueckoe mocodue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

KonTpomibHble 1 caMocTosATeNbHBIE padoThI MO du3uke. 9 kiacc: k yueOHuky A.B.
[epeimkuna, E.M. I'yrauk «®@usuka 9 kmace» / O.U. I'pomuesa. — M.: U3narenscTBo
«DK3amMen», 2014,

Tectsl o ¢usuke. 9 knace: k yuebuuky A.B. Ileppimkuna, E.M. I'ytHUK «Du3uKa

9 kmace» / O.H. I'pomrieBa. — M.: M3natenbeTBo «Dk3ameny, 2010,

®wusuka. 9 kiacc. Temarndyeckue TeCTOBBIE 3a1aHus UTst moaroToBku K ['MA. / aBT.- cocr.:
M.B. boiinenko, O.H. Mupoukuna. — SIpocnasib: OO0 «Axkagemus pazsutus», 2014.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

7 KIIACC

. bubnnoreka — Bc€ mo npeamery «duzukay. — Pexxum noctyna: http:// www.proshkolu.ru
2. BuzeoonsITsl Ha ypokax. — Pesxxum moctyma: http://fizika-class.narod.ru

3. Enunas koiekuus Lu@poBbIX 00pa30BaTelbHbIX peCypcoB. — Pexxum nocryna:
http://school- collection.edu.ru

4. aTepecHble MaTepHalIbl K ypoKaM (PU3HKH 110 TeMaM; TECTHI 110 TeMaM; HarJIsITHbIe
nocobus k ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. Hudpossie oOpa3zoBarensHbie pecypchl. — Pexxum nocryna: http://www.openclass.ru

6. DneKkTpoHHbIe Y4eOHUKH 110 pusnke. — Pexxum nocryna: http://www.fizika.ru

8 KITACC

1. bubnunoreka — Bc€ o npeamery «Pusnka». — Pexxum noctyna: http://www.proshkolu.ru
2. BuneoonsiTsl Ha ypokax. — Pesxxum moctyna: http://fizika-class.narod.ru

3. Enunas komnekuus nudpoBbIX 00pa3oBaTeNbHBIX PECYpPCOB. — PexxuM goctymna:
http://school- collection.edu.ru

4. nTepecHble MaTepHalibl K ypokaMm (PU3UKH MO TeMaM; TECTHI TI0 TeEMaM; HarJIsAHbIe
mocodus kK ypokam. — Peskum poctyma: http://class-fizika.narod.ru

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

6. DnekTpoHHbIe yueOHUKH 110 dusnke. — Pexxum noctyma: http://www.fizika.ru

9 KJIACC

1. BuneoomnsiTsl Ha ypokax. — Pexxum nocryma: http:/fizika-class.narod.ru

2. Enunas xomnekiust mupoBhIX 00pa3oBaTeIbHBIX PECYpCcoB. — Pesxxum mocTyma:
http://school- collection.edu.ru

3. lHTepecHbIe MaTepHasbl K ypokaM (GU3UKH TI0 TEMaM; TECTHI TI0 TeMaM; HarJIsTHbIC
nocoOust K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

4. lludpossie 0OpazoBaTebHBIC pecypchl. — PexxuMm noctyna: http://www.openclass.ru
5. DnexTpoHHbIe yueOHUKH 1o (usuke. — Pexum nocryna: http://www.fizika.ru
6.Jucrannmonnas mkosa Ne368 http://moodle.dist-368.ru/ OtkpsiThIi Kiacc. CeTeBoe



obpazoBarensHOe cooOIiecTBo. http://www.openclass.ru/node/109715

7. EnunHast KoyuieKius nupoBeIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN IIEHTP WH(GOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

10. I'azera «1 cenTs10ps» Marepuainsl o ¢pusuke. http://archive.1september.ru/fiz
11. Auumanum pusnuecknx o0bekToB. http://physics.nad.ru/

12. XXuBas pusuka: oOyvaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru/
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