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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI U TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpexactaBieHHbx B DPI'OC OO0, a Takke ¢ ydéroM
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIenmwmu mnpenojaBaHus 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 ¢u3mke yUUTHIBAIOTCS BO3MOXXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.

[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro mMaTrepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yYaronXCs.

[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,
MOCKOJIbKY (p3MuecKue 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB M SIBIEHUH, U3y4aeMbIX XUMHEH,
Ouonorueii, actpoHoMueil U usnueckoi reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, IperocTaBiseT Haubojee siCHble OOpa3lpl MPUMEHEHHMs] HAy4dHOro MeToja
MO3HAHUs, TO €CTh CII0C00a MOMYYEHUs JOCTOBEPHBIX 3HAHUM O MHpe.

OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.

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

Hay4YHO OOBSCHSTH SIBJICHUS;
OLICHUBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMUS;
MHTEPIIPETUPOBATH JAHHBIE U UCIIOJIb30BaTh HAYYHBIE 10KA3aTEIbCTBA IS IIOJyUYEHUS BBIBOJOB.

Llenu wm3yuyeHuss QU3MKM HA YpPOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yrBepxkaAEHHON pemenneM Kosnernn MunucrepctBa npocsemienust Poccuiickoin @enepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).

Henu n3yyenus Gpu3nku:
npuoOpeTeHne HMHTepeca M CTPEeMJIEHHMsI O0y4aromuxcs K HaydYHOMY H3YUEHHUIO MPUPOAbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE MMO3HAHU U (POPMUPOBAHUE UCCIIEI0BATEIBCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBICHUSM;
dbopMupoOBaHUE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUsI OCHOB CTPOCHMSI MaTEepPUH
U QyHJIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

(dopMHpOBaHUE TPEICTaBICHUH O POy (PU3MKH A Pa3BUTHS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIA;



pa3BUTHE TMPEACTaBICHUN O BO3MOXHBIX cepax Oymymiel nmpodeccCHuoHaIbHON IesATeIbHOCTH,
CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JTAIbHEHIIEMY 00yUEHHIO B 3TOM HalpaBJICHUH.
JocTikenne STHX Ieneil mporpamMmbl 10 (UM3MKE Ha YPOBHE OCHOBHOTO OOIIEro
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 SIBICHHUS 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 IKCIIEPUMEHTAIbHbBIE UCCIIEAOBAHNUS C UCTIOJIb30BAHUEM H3MEPUTEIBHBIX PUOOPOB;
ocBoeHHUe MPUEMOB paboThl ¢ HHpOpMaIHel PU3NIECKOTO CoAepKaHUSI, BKIIOYast HHPOPMAIIIO
0 COBPEMEHHBIX JOCTIKCHHUAX (PH3UKH, aHAIN3 U KPUTHIECKOE OIICHWBaHNE WH(POPMAIINH;
3HAKOMCTBO CO cdepamu Tpo(ecCHOHABHON EATSIBHOCTH, CBS3aHHBIMU C (H3UKOH, 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 HEJIENIO).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
peKOMEHIaTeNbHBIA XapakTep, y4WTeNlb JielaeT BbIOOp MpoBeneHus 1adOopaTOpHBIX PadOT U
OTIBITOB C YUETOM MHIUBUIYaTbHBIX 0COOEHHOCTEN 00yJaroIMXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOIO 3K3aMeHa o (hU3HKe.



COJEPKAHUE OBbYYEHUA
7 KUIIACC

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

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: 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 TPOBEpKEe TUMoTe3, O0O0bsAcHeHue HabmogaemMoro seineHus. OmnucaHue
(bu3NYECKUX SIBICHUN C TOMOIIBIO MOJIENICH.

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.

Ornpenenenne pa3MepoB MaJbIX TEI.

N3mepenne Temneparypsl IPU TOMOIIHU KUAKOCTHOTO TEPMOMETpPA M IaTYNKA TEMIIEPATYPHI.

[IpoBeneHne uccienoOBaHMS MO MPOBEPKE TUIOTE3bI: JAJbHOCTH TMOJIETA MIAPUKA, MYIIEHHOTO

TOPU30HTAIILHO, TEM OO0JIbIIIe, YeM OO0JIbIlIe BHICOTA ITYCKa.

Pa3nes 2. I[leppoHavyaibHbIe CBEICHHUS O CTPOCHHMH BeIECTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. OTMBITHI, TOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEIIECTBA.

JBwxenue dactuil BemniecTBa. CBSI3b CKOPOCTH ABWUKEHHUS YACTUL C TEMIIEPATYPOM.
bpoynoBckoe nBuxkenue, auddysus. BzanmopelicTBue dYacTHIl BEIIECTBA: MPHUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHHME Ta30B, IJKUIKOCTEH W  TBEPIBIX
(KpUCTaNIMYecKuX) Teld. B3auMOCBs3b MEXIy CBONCTBaAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOoOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JIBHKEHUSI.
Hab6monenue nuddys3un.
Hab6nronenue siBneHnii, 00BACHSIONTUXCS MPUTSHKEHUEM W OTTAJIKMBAHWEM YacCTHI] BEIIECTRA.

Jlabopamopnwvie padbomot u onvimol.

Orenka auamMerpa aroma METOAOM PsIIOB (C UCToNib3oBaHueM (hoTorpaduwii).
OnbITHI MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

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

Mexannueckoe ABukeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBUKeHHE. CKOpPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacuér myTu U BpeMeHU JABUKECHUSI.



SBneHne wHepuuU. 3aKOH HHEPIUU. B3aumoaelcTBHE Ten KaKk NPUYMHA W3MEHEHUS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. I[lnotHocth BemiectBa. CBS3b
TUIOTHOCTHU C KOJIMYECTBOM MOJICKYJI B €IUHUIIE 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 JIpyrux 1iaHerax. Bec tenma. HeBecomocth. CrioxkeHue cuil, HampaBJICHHBIX IO
ozHOI npsimoil. PaBHozelcTByronas cuil. Cuna TpeHus. TpeHHe CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoje U TEXHUKE.

Hemoncmpayuu.

Hab0nonenrne MexaHU4ecKoro JBUKEHHUS Tefa.

N3mepenne ckopoCcTH MPSIMOJIMHEMHOTO JIBUXKEHHUS.
Habntoienue sSiBiIeHUs] UHEPITUH.

Habmroienue n3MeHeHns: CKOpOCTU MPH B3aUMOJICHCTBUH TETl.
CpaBHeHue Macc 10 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, JEMOHCTPUPYIONIME 3aBHUCHUMOCTh pacTsoKeHus (aedopmaruu) MPYKUHBL  OT
MIPUIIOKEHHOMN CHJIBI.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHUS OT Beca Tejla U XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. laBienue TBEPABIX TeJl, AKUAKOCTEH M ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUEHUS J1aBlieHus. [{aBneHue raza. 3aBUCUMOCTh
JaBJIeHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH llackans. [IHeBMaTnueckue MammHbl. 3aBUCUMOCTh JABJIEHUS JKUJKOCTU OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl. [umapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON
obonouku 3emmu. OnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

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

Hemoncmpayuu.
3aBUCHMOCTb JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronyecs: Cocy/sl.

I'mpapaBamyeckuit mpecc.

[IposiBnenue neicTBust aTMOCHEPHOTO TaBJICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT O0BbEMa MOTPYKEHHOM YacTH Teja M IUIOTHOCTH
KUJIKOCTH.

PaBeHCTBO BBITATKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.



VYcnoBue mniaBaHus Te: IUIABAHWE WIM TOTPYKEHHE Tel B 3aBUCHUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEN TE€Ja U HKUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

HccnenoBanue 3aBUCMMOCTU Beca Teja B BOJAE OT 00bEMa MOrpyKEHHOW B KMJIKOCTh YacTH
Tena.

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

OnbIThl, TEMOHCTPUPYIOIIHNE 3aBUCUMOCTh BBITAJIKUBAKOLIEH CHJIbI, ACHCTBYIOLIEH Ha TEIO B
XKHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT INIOTHOCTH >KUKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHME JIOAKM M OIpeneneHue  e€
rPYy30M0AbEMHOCTH.

Paszgea 5. Pa6ora u MOIHOCTH. JHEpPrus.

Mexanunueckast pabora. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbiuara. [IpuMeneHnue mpaBuia paBHOBecHUs pblyara K OJOKY. «30JI0TOE€ MPABUJIO» MEXAHUKU.
KIIJ nmpocTbix MmexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprus. KuHermueckas W noTeHumaidbHas dHeprus. [IpeBpaiieHue
OJIHOTO BUJIa MEXaHUUECKON 3HEPTUU B JPYroil. 3aKOH COXPaHEHUs SHEPIHUH B MEXAHUKE.

Hemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnuvie padbomot u onvimol.
Omnpenenenne pabOThl CUJIBI TPEHHSI MPU PABHOMEPHOM JBMKEHHM Teja MO TOPU30HTAJIbHOMN
MIOBEPXHOCTH.
Hccnenoanue ycioBUi paBHOBECUS pblyara.
N3mepenne KII/] HakTOHHON IITOCKOCTH.
W3yuyenune 3aK0Ha COXPAHEHUSI MEXaHUYECKOU SHEPI M.
8 KUIACC

Pa3nen 6. TenJioBble IBJICHUA.

OCHOBHBIE TTOJIOKEHUS MOJIEKYIISIPHO--KMHETUYECKOW TEOPUN CTPOECHUS BelecTa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIOIIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammudyeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )XKUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJOKEHUN
MOJIEKYJIAPHO--KUHETUYECKOM Teopun. (CmauuMBaHWEe M KanWwUIIpHbIE siBIeHUs. TeroBoe
pacUIMpEeHHe U CKaTue.

Temmeparypa. CBs3p TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABM)KCHHUS YaCTHII.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW »JHEpPruM: TeIuionepenadya |
coBepIireHre paboThl. BUpl Teruonepenaun: TerionpoBOAHOCTh, KOHBEKITUS, H3ITYICHHUE.

KomnuectBo TemmoTel. YIeiabHas TEIIOEMKOCTh BEIlIECTBA. TemI00OOMEH H TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIJIOBOTO OanaHca. IlnaBieHme M oTBepeBaHHME KPUCTAJUTMUECCKUX
BEIIECTB. YeNbHas TemioTa IiaBieHus. [lapooOpa3oBanume u KoHueHcanus. Mcmapenue.
Kunenne. YnaenpbHas Temiora mapooOpa3oBaHHUs. 3aBUCHUMOCTh TEMIIEPATyphbl KUIIEHUS OT
aTMOC(EpHOTO JTaBJICHHUS.

Brnaxxnocts Bo3myxa.



OHeprus TOmMBa. Y IeJIbHas TEII0Ta CrOpaHusl.

[Mpunmunsr pabotel TermoBbix aBurareneit KIIJ TemmoBoro aBurarens. TemoBbie
JIBUTATENIN U 3aLUATA OKPYKAIOIIEN CPEIBL.

3aKOH COXpaHEHUs U IPEBPALLECHUS SHEPTUU B TEIUIOBBIX MPOLECCaXx.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHIKEHUS.
Hab6mronenue nuddy3uu.
Habmroienue siBieHnii cMauMBaHUsI U KaWUISIPHBIX SIBJICHUIA.
Habmtoienue TemnoBoro pacivpeHus Ted.
M3MeHeHne naBIeHNS ra3a MpH U3MEHEHHH 00bEMa 1 HarpeBaHUH WIIH OXJIAXKICHUH.
[TpaBuiia u3MepeHus TEMIIEpPaTyphI.
Bunb! Teruionepenayn.
OxuaxaeHue mpu COBEPIICHUH PaOOTHI.
Harpepanue npu coBepiieHUN padOThl BHEIIHUMU CUJIaMHU.
CpaBHeHuE TEMI0EMKOCTEN Pa3INYHBIX BEILIECTB.
Habmronenue xuneHus.
Habmro1enne nocTostHeTBa TeMIEPaTyphl MPU TUIaBIICHUH.
Mojenu TEIUIOBBIX ABUATATEIEH.
Jlabopamopnwsie padbomot u onvimol.
OnbITHI IO OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJISIPHOTO HPUTSKEHHUSI.
OneITHI IO BEIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 1O HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEN.
Ornpesenienne 1aBieHUs BO3AyXa B OJJIOHE MINPHUIIA.
OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro 00bEMa U HarpeBaHUs WU
OXJIAXKICHUS.
[TpoBepka runoressl JUHEMHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.
HaOnronenne u3MeHeHUs] BHYTpEHHEM SHepruu Teia B pe3ysibTaTe TEeIuloneperayd U paboThl
BHEILIHUX CHIL.
HccnenoBanue sBiieHUs TEMIOOOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueit BOJIBI.
Omnpenenenne KOJIWYECTBa TEIUIOTHI, MOJYYEHHOTO BOJOW IpPH TEIUIOOOMEHE C HarpeThbiM
METAJIIIMYECKUM LIUIUHIPOM.
Omnpenenenue yieabHON TEIUIOEMKOCTH BEILIECTBA.
HccnenoBanue npoiiecca UCHapeHus.
Ornpenenenne OTHOCUTENIBHON BIIAXKHOCTH BO3yXa.
Omnpenenenue yenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. JinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

Onextpuzanus Tei. JlBa poja IJIEKTpUYECKUX 3apsaoB. BianMopelicTBue 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTh CHIIBI B3aWMOJIEUCTBUS 3apSKEHHBIX TE1 OT BEJIUYHHBI
3apsI0B U PaCCTOSTHUS MEXKy TEIAMH).

Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro noms. IlpuHuun cynepnozunun
AJICKTPUYECKUX TT0JIeH (Ha KaYECTBEHHOM yYPOBHE).

Hocurenu snexkTpuyeckux 3apsioB. DJIEMEHTapHBIN AieKkTpudeckuil 3apsia. CTpoeHue
atoMa. [IpoBOIHUKM U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.



DJIEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUSA DJIEKTPUYECKOrO TOKa. MCTOYHUKM
IIOCTOSIHHOI'O TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XHMHUYECKOE, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuia Toka. OJnekTpuyeckoe HampspbkeHue. ConmpoTHBIICHHE
IPOBOAHMKA. YJIEIIbHOE CONPOTUBJICHHE BemecTBa. 3akoH Owma [uisi  ydacTka Lemu.
[TocnenoBarenbHOE U NapajIeNbHOE COEJUHEHUE TPOBOIHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOrO TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[TocrosiHHble MarHuThl. B3anMopelicTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe IoJie.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe Jis1 ®Ku3HU Ha 3emiie. OnbIiT Dpcerena. MarnutHoe mosie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIEKTPOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
HAa TPOBOJHUK C TOKOM. OJEKTPOABHUraTelb MOCTOSHHOrO Toka. lcmomb3oBaHue
AIEKTPOABUTATENEH B TEXHUUECKUX YCTPONCTBaX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

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

DNEeKTpOCTaTUYECKast UHTYKLUS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiIOB.

[IpoBOTHUKY U AUDIIEKTPUKH.

MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

W cToYHMKY TOCTOSIHHOTO TOKA.

JIeficTBHS 2IEKTPUYECKOTO TOKA.

DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

I"az0BbIii pa3psa.

W3mepenne cuiibl TOKa aMIepMETPOM.

H3mepeHne 37eKTpUUeCcKOro HapsKEHUs! BOIBTMETPOM.

PeocraT 1 MarasuH COnpOTUBIICHUN.

B3aumoneiicTBre MOCTOSTHHBIX MarHUTOB.

MopennpoBaHre HEBO3MOKHOCTHU pa3IeieHHs TOJ0COB MATHUTA.
MopenvpoBaHrue MarHUTHBIX TTOJICEH MMOCTOSTHHBIX MAarHUTOB.
OmnbIT DpcTena.

MarnuTtHoe nojie Toka. JJIEeKTPOMarHmr.

JelicTBe MarHUTHOTO TOJISL HA MPOBOJHUK C TOKOM.
DNEeKTPOABUTaTENb TOCTOSIHHOTO TOKA.

HccnenoBanue sBJI€HUS JIEKTPOMATHUTHONW HHAYKIIHH.

Onbitel @apages.

3aBUCHUMOCTD HaIpaBJICHUs! MHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHSI.
DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

OnBITHI MO HAOTIOEHUIO SIIEKTPU3AIUHU TNl MHAYKIIUEH U MPU COMTPUKOCHOBEHUHU.
HccnenoBanue nelcTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJICKTPUKH.
CoOopka u mpoBepKa padOThI AMEKTPUICCKOH MU MOCTOSHHOTO TOKA.



H3MepeHune U peryJIMpOBAHUE CUIIBI TOKA.

W3mepenne u peryaupoBaHue HaIPsHKCHUS.

HccenenoBanue 3aBUCHUMOCTH CHIIBL TOKA, HIYIIETO 4YE€pe3 pe3UCTOp, OT CONPOTUBIICHUS
pE3UCTOpa U HANIPSDKCHUS HA PE3UCTOPE.

OneIThI, JEMOHCTPUPYIOLME 3aBUCUMOCTD IEKTPUYECKOTO COITPOTUBIICHUS ITPOBOAHMKA OT €T0
JUIMHBI, IIJIOIIAHU IIOIEPEYHOT0 CEYCHUS U MaTepHala.

IIpoBepka mpaBuWila CIIOXKECHUS HANPSOKEHUW IPU IOCIEHOBATEIBHOM COCIMHEHHM JABYX
PE3UCTOPOB.

ITpoBepka npaBuiIa AJIs CUIIBI TOKA IIPY NTAPAJIICIIBHOM COEAMHEHUH PE3UCTOPOB.

Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

Onpenenenne MOIHOCTH 3JIEKTPUUYECKOT0 TOKA, BBIIEIAEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYILETO YEPE3 JaMIIOUKY, OT HANIPSKCHMSI HAa HEH.
Onpenenenne KII/] narpesarensi.

HccenenoBanue MarHUTHOTO B3aMMOJEHCTBUS IIOCTOSIHHBIX MarHUTOB.

W3y4yeHre MarHuTHOTO MOJIs IOCTOSIHHBIX MarHUTOB IIPU UX OObEIUHEHUH U Pa3e/ICHUU.
HccnenoBanue JeNCTBUS 2JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OneIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aMMOJEHCTBHS KaTyIIKU ¢ TOKOM U MarHura
OT CHWJIBI TOKA M HAIPABJICHHS TOKA B KATYIIIKE.

N3yuyenue neicTBUs MarHuTHOT'O IIOJIsSI HA IPOBOJIHUK C TOKOM.

KoHncTpynpoBanue u u3ydeHue padboTsl 3JEKTPOIBUTaTENsL.

N3mepenue KIIJ[ anexTpoaBurarenbHol yCTaHOBKH.

OnpITHI IO MCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHOW MHIYKIMH: UCCIEJOBaHHE M3MEHEHUN
3HA4YECHUS U HAIPABJICHNS] UHAYKIIMOHHOTO TOKA.

9 KUIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexanunueckoe aBmkeHue. MatepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTh
MEXAHUYECKOTO JIBWKEHUsA. PaBHOMepHOe mpsMoiuHEiiHOe aABMkeHue. HepaBHomepHOE
npsIMOJIMHENHOE ABM>KeHHe. CpenHsii M MIHOBEHHas CKOpPOCTb Tejla INpPU HEPAaBHOMEPHOM
JIBIKEHUH.

VYckopenue. PaBHoyckopeHHOE mpsiMonuHeiHoe aBrkenne. CBoOoHoe mageHne. OmbIThI
lNanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpameHus. JIluneitHas u
yriaoBasi ckopocTu. LleHTpocTpeMHUTeNnbHOE YCKOPEHHUE.

IlepBeiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IlpunHimn
CYNEPIO3ULNH CUJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBKEHHUS, CUja TPEHUs
MOKOSI, IPYTH€ BUJbI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. Y CKOpEHHE CBOOOJHOTO MaJCeHHMS.
JBuxenne 1aHer Bokpyr Connpa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HEPETPY3KH.

PaBHOBecue MaTepuaibHONM TOYKHA. AOCONIOTHO TBEPIOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynse Tena. M3menenune umnynbca. UMnynbe cuiibl. 3aKOH COXPAHEHHS! HUMITYJbCA.
PeaktuBHOE NBHXKEHUE.



Mexanudeckas paboTa W MOITHOCTh. PaboTa cuil TsDKECTH, YNpyroctu, TpeHus. CBs3b
sHepruu U pabothl. [loTeHumanbHas SHEPrus Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
IToTenumanbpHas 3Heprus cxaroi npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW YHEPIUH.

Hemoncmpayuu.

HaburoneHne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHuE MyTe U TPAeKTOPUN ABMXKEHUS OJTHOTO U TOTO € Tela OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

H3MepeHne CKOpOCTH U YCKOPEHHS IPSIMOJIMHENHOTO JBUKCHUS.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUSI.

HabumroieHne ABM>KEHUs Tejla 0 OKPYKHOCTH.

HaOnroneHune MexaHMUECKUX SIBIICHHUM, MPOUCXOIAIIMX B cucteMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHMSI T€JIa OT MaccChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

Habumronenne paBeHcTBa CUJl IPU B3aUMO/IEHCTBUU TEJL.

M3MmeHeHune Beca Teja IpU YCKOPEHHOM JBUKCHUU.

[lepenava nMirysibca Ipyu B3aUMOJEHCTBUM TEIL.

[TpeoOpa3zoBanus SHEPTUM NIPU B3aUMOAECHCTBUH TEJl.

CoxpaHeHue UMITYJbca IPU HEYIPYTOM B3aUMOAECHCTBUM.

CoxpaHeHue UMITyJIbCa IPU AOCOJIFOTHO YIIPYIOM B3aUMOJICHCTBUU.

HaGnronenue peakTHBHOTO IBUXKEHHUS.

CoxpaHeHue MEXaHU4eCKOW SHEPTHH NPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHue MEXaHUYEeCKOW SHEPTHH MPH JBHKEHUU TeJla MO IeUCTBUEM IIPYKUHBI.

Jlabopamopuvie padomol u onvimel.

KoHcTpynpoBanue TpakTa A pa3roHa U JaJbHEHIIEr0o paBHOMEPHOTO JBMKEHMS IAapUKa MU
TEJIEKKH.

Omnpenenenue cpeqHeil CKOPOCTH CKOJIBKEHUsI OpycKa WM JIBUYKEHUS LIapuKa MO0 HAKJIOHHOMN
IJIOCKOCTH.

Omnpenenenne ycKopeHus Tela IpyU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH NyTH OT BpPEMEHM IPU PaBHOYCKOPEHHOM JIBHJKEHUH O€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUMOTE3BI: €CIIM NPU PABHOYCKOPEHHOM JBM)KEHHHM 0€3 HayaJbHONW CKOPOCTH MYyTH
OTHOCSITCS KaK psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIUE POMEKYTKH BPEMEHH OJIMHAKOBBI.
HccnenoBaHue 3aBUCMMOCTHU CHIIbI TPEHUS CKOJIBKEHHSI OT CUJIbI HOPMaJIbHOTO JJaBJICHHUS.
Onpenenenne ko3P huIeHTa TPEHUS CKOTBKCHHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHs NMPH PAaBHOMEPHOM JBM)KEHUHU Tejla 10 TOPU3OHTAIBHOM
MOBEPXHOCTH.

Omnpenenenne paboThI CUJIBI YIIPYTOCTU MPU MOAbEME TPy3a C UCIOIb30BAaHUEM HEIOIBHKHOTO
U TIOABMKHOTO OJIOKOB.

W3ydeHne 3aK0Ha COXpaHEHUsI SHEPTUU.

Pa3znen 9. Mexann4yeckue Koj1e0aHUSA M BOJHBI.

KonebGarenbnoe nBmkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMIA: TEpUO, 4YacToTa,
aMIuTyna. MareMatud4ecKuil M NPYKUHHBIM MasTHUKMU. lIpeBpamieHue sHepruu Ipu
K0JIe0aTEIbHOM JIBHKEHUH.



3aryxatomue konebanus. BeiHyxnenasle konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposiosibHbIE U MOnepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
€€ 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 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.
AKYCTHUYECKHI pe30HaHC.
Jlabopamopnwvie pabomot u onvimel.
Omnpenenenue 4acToThl U Meproia KoiaeOaHuii MaTeMaTHYeCKOro MasTHUKA.
Onpenenenye 4acToThl U Ieproia KoiaeOaHui Npy>KHHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TTEPHOIa KOJICOAHNH MTOABEIICHHOTO K HUTH Tpy3a 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.
OnbITH, EMOHCTPUPYIOIIME 3aBUCHMOCTh MEpuoja KoJeOaHWA MPYKUHHOTO MasTHHUKA OT
Macchl Ipy3a 1 )KECTKOCTH MPYKUHBI.
H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.
Pa3nesn 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJTHBI.
DONEeKTpOMarHUTHOE TMoJie. DJEKTPOMarHuTHble BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. lIkana 31neKkTpoMarHuTHbIX BOJIH. Mcrionb30BaHUEe 3J€KTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.
OnexkTpoMarHuTHas npupona ceera. CkopocTh cBeTa. BonHOBBIE cBOICTBA CBETA.
Hemoncmpayuu.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BostHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie padomol u onvimel.
N3ydeHne CBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO TenedoHa.
Pa3zpnen 11. CBeroBbIe siBICHHS.
JlyueBas mopnenb cBera. Mcrounuku cera. [IpsMonnHElHHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKeHUs CBETA.
IIpenomnenue cBeta. 3aKoH mpenomiieHus: cBeTa. [1olHOe BHYTpEHHEE OTPAKEHUE CBETA.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAX.
Junza. Xox nmyuedt B nmH3e. Omnrtuyeckas cucrema (oTtoanmnapara, MUKPOCKONA U
Teneckona. [’ a3 kak onTudeckas cucreMa. bim3opykocTs U 1abHO30PKOCTD.
Pasnosxenune 6enoro cera B ciekTp. OnbiTel HhtoToHA. Cli0’keHuE CIeKTpaibHBIX 1IBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpssMoNMHENHOE PaCIIPOCTPAaHEHUE CBETA.
OtpaxkeHue cBeTa.
[Toryuenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
Onrtuyeckuii CBETOBO/I.
Xox tydeit B coOuparomiei JTruH3e.



XoJ aydeil B pacCenBaloOIIeH JIMH3E.
[Tony4yeHnue n300paxeHUi C MOMOIIBIO JIMH3.
[Tpuniun neictBus doroarnmapara, MUKPOCKONA U TEIECKOIIA.
Mopens riasa.
Pasnosxenue 6enoro cBera B CHEKTP.
[Tony4yenue 6en0ro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomol u onvimol.
HccnenoBanue 3aBUCMMOCTH yIJla OTPAKEHHsI CBETOBOTO JIydya OT yrijia MajaeHusl.
W3ydeHne xapakTepuCTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yIJIa IIPEJIOMIIEHHS CBETOBOTO Jy4ya OT yIJla MaJeHUs Ha IPaHULIE
«BO31YX—CTEKIJIO».
[Tomyuenue n300pakeHUii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenne HOKyCHOTO PacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOLIEH INH3HI.
OnBbITHI O Pa3JI0KEHUIO OEJI0r0 CBETa B CIIEKTP.
OnbITH IO BOCTIPUSTHIO I[BETA MTPEIMETOB MPH UX HAOIIOJICHUH Yepe3 IIBETOBBIC (PHIIBTPHI.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

Omnsitel Pesepdopaa u mnanerapuas mojnens aroma. Moaens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPBI.

PamnoaktuBHOCTE. Anbda-, Oeta- W ramma-usinydeHus. CTpOCHHE aTOMHOTO sjpa.
Hyxnonnass mopgens atomHoro sjapa. W3oromsl. PanuoaktuBHble mpeBpamienus. [lepuon
N0JIypacnasa aTOMHBIX sJIEP.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUSI 3apsSA0BOIO U MAacCOBOIO YHCET. DHEPTUs CBA3U
aToMHbIX siaep. CBs3p macchl U sHepruu. Peakuum cuHTe3a u neneHus saep. Vcrounuku
sHeprun CosHIA U 3BE3N.

SAnepnas sHepreruka. JleiicTBYs paAOaKTUBHBIX U3JIyYEHUI Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.
CrneKTpbl pa3IMYHbIX I'a30B.
CrnexTp Boaopo/a.
Habmonenue tpekoB B kamepe BuibcoHa.
Pabota cuérurka HOHU3UPYIOMINX U3TYyUSHHH.
Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MIPOJYKTOB.
Jlabopamopuvie pabomul u onvimel.
Habmroienue CromHbIX ¥ IMHEHYaThIX CIEKTPOB U3JTy4EHUSI.
HccnenoBanue TpeKOB: U3MEPEHNUE YHEPTUH YACTHIIBI IO TOPMO3HOMY MYTH (110 doTorpadusim).
N3mepenue paanoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.

[ToBTOpUTENBEHO--0000IIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH JMJi1 CUCTeMaTHu3aluu U
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MTPH U3YUYEHUU
BCEro Kypca (PM3MKH, a TakKe JUIsl MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMEHY I10
¢du3uke a5 00yJaroUIMXcsl, BHIOPABIINX ITOT YUeOHBIN MpeaMET.

[Ipy w3ydyeHMHM JAHHOTO MOJYJS pealu3yloTCd M CHCTEMaTU3HPYIOTCS  BUIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecreuuBaeTcs JOCTHKEHHE TPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX pE3yJIbTaTOB 00ydeHUs, (POpPMHUpPYETCs eCTECTBEHHOHAyuYHas
IPaMOTHOCTb: OCBOEHHME HAyUYHBIX METOJIOB HCCIIECIOBAHUS SIBICHUH IPUPOABI U TEXHUKH,



OBJIaJICHUE YMEHUSIMU OOBSICHATh (PU3NYECKUE SBJICHUS, MPUMEHSSI IOJTY4YCHHbIE 3HAHUS,
pemarh 3aa4u, B TOM YUCJIE KAUECTBEHHbBIC U 3KCIIEPUMEHTAJIbHBIC.
[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 MIPUPOJAE U OBCEIHEBHOM 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,
HalpUMEP, MPAKTUYECKOTO HCIOJIb30BAHMUS PA3JUYHBIX HCTOYHUKOB DSHEPrUM HAa OCHOBE
3aKOHA NPEBPALICHUS U COXPAHECHHS BCEX M3BECTHBIX BUJOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

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
oOyuJatomerocst 0yayT c(hOpMUPOBAHBI CIISAYIONINE IMYHOCTHBIE PE3YNIbTAThI B YACTH:
1) maTprMoTN4YeCcKOro BOCIIUTAHUSA:
[ mposiBjieHHe HHTepeca K HUCTOPHH M COBPEMEHHOMY COCTOSIHHUIO POCCHICKOM (u3nueckoit
HAYKU;
[] IIEHHOCTHOE OTHOIIEHUE K JTOCTH)KEHUSIM POCCUHUCKUX YUEHBIX--(DU3HUKOB;
2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
[] TOTOBHOCTH K AQKTUBHOMY YYacTHIO B OOCYKJIEHUHU OOIIECTBEHHO 3HAYMMBIX U ITHUECKUX
po0JIeM, CBSA3aHHBIX C PAKTHYECKUM TPUMECHEHHUEM JTOCTHKCHUN (DU3HKWY;
] 0co3HaHME BaXKHOCTU MOPAIbHO--3TUUECKHUX 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 Pa3BUTHS TEXHOJIOTUM, BAXKHEUILIEH COCTABIISIOIEN KYIbTYpPHI;
[] pa3BUTHE HAYYHOH JTI0003HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATENBCKON e TEIbHOCTH;
5) dopmupoBanusi KyJbTYpPbl 310POBbs U IMOIHOHAJIBLHOTO 0JIATONOJIYYMSI:
[] oco3HaHuWe IIEHHOCTH Oe30macHoro o0pa3a XKU3HHU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BaXHOCTH TIPaBHJ O€30MAaCHOTO MOBEACHUS HAa TPAHCIOPTE, Ha JIOPOTax, C AIEKTPUUECKUM U
TEIJIOBBIM 000pYZI0BAaHUEM B JOMAIIIHUX YCIOBUSX;
[ 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
OpraHu3aIy, TOpPoja, Kpasi) TEXHOJIOTHIECKON M COMAIbHON HANPaBICHHOCTH, TPEOYIOMNX B
TOM 4uCle U GU3NUECKUX 3HAHHIA,
[] uHTEpEC K MPaKTUIECKOMY M3yUeHUIO Tpodeccuil, CBI3aHHBIX C PU3UKOM;
7) IKOJIOrM4eCKOro BOCIIMTAHMS:
[1 opuweHTamusi Ha TpHUMEHEHWe (U3MYECKMX 3HAHWU IS pelleHwus 3agad B 00JacTu
OKpY’KaloIllel cpefbl, TJIaHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOXHBIX IMOCJEICTBUH s
OKpPY’KaloIllel Cpebl;
[ oco3HaHMe II100aTBLHOrO XapaKkTepa SKOJOTHIECKUX TTPOOIIEM U MMyTel WX PelIeHNs,
8) ajanTanuu K H3MEHSIOIMMCS YCJIOBHAM COLUAIBHON U MPUPOAHOM Cpebl:
[] moTpeOGHOCTh BO B3aWMOICHCTBUU MPU BBIMOJTHEHUN MCCIEAOBAHUN U MPOEKTOB (PU3HUECKOM
HATPABIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSIM JIPYTHX;
(] moBBILLIEHHE YPOBHS CBOECH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO AesITeIbHOCTD;
] moTpeGHOCTH B (POPMUPOBAHUM HOBBIX 3HAHHM, B TOM yHucie pOPMYITUPOBATH UJEH, TIOHSTHUS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHHUSIX;
[] oco3Hanue JePUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acT (PU3MKH;
[] maHupOBaHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUIA;



[l cTpemiieHHe aHAJIM3UPOBATh M BBISBIIATH B3aUMOCBS3H IIPUPOJIbI, OOIIECTBA U S3KOHOMHUKH, B
TOM YHCJIE C HCITIOJIb30BaHUEM (DU3UYECKUX 3HAHMIA;

[] omeHKa CBOMX JEHCTBHUH ¢ YYETOM BIMSHUS Ha OKPYKAIOIIYI0 CpEAY, BO3MOXKHBIX
17100aJ1bHBIX TOCIEICTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuaromerocss OyayT copMHUpOBaHBI MeTamnpelMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME T[103HABAaTEIbHBIC YHHBEpCAJbHbIC Yy4eOHBIE JCHCTBUS, KOMMYHHUKATHBHBIC
YHUBEpCAJIbHBIC YUeOHBIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YIeOHbBIE ICHCTBHUS.

Ilo3naBaTe/IbHBbIe YHHMBepCAIbHbIEe y4eOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:
BBIIBIISITH U XapAaKTEPH30BATh CYIIECTBEHHBIC IPU3HAKH O0BEKTOB (SBICHUI);
yCTaHaBJIMBaTh CYIIECTBEHHBIH MpPHU3HAK KiIacCH(PUKAIMKM, OCHOBAaHHMSA s OO0OOLICHUS WU
CpaBHEHHS;
BBISBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUUS B pacCMaTpuUBaeMbIX (akTax, MaHHBIX U
HaOJIOJCHUSAX, OTHOCSIIUXCS K (PU3UUECKUM SBICHHSIM;
BBISIBJISATh IIPUYUHHO--CIIEICTBEHHBIE CBSI3M MPH U3YYEHUU (U3NUECKUX SIBICHHH U MPOLIECCOB,
JIeNIaTh BBIBOJIBI C MCITOJIb30BAaHUEM JISTYKTHBHBIX U WHAYKTHBHBIX YMO3AKIIIOUCHHUH, BBIIBUTATh
THITOTE3BI O B3aUMOCBSI35X (DU3NYECKUX BEINYNH;
CaMOCTOSITENIbHO BBIOMpATh CMoco0 pemeHus y4yeOHOM (u3nyeckod 3anauu (cpaBHEHHE
HECKOJIbKUX BapHaHTOB PELICHHUs, BHIOOP Haubosee MOAXOJAIIEro ¢ y4éTOM CaMOCTOSITEIbHO
BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTebcKue AeiiCTBUS:
UCIIOJIb30BaTh BOIIPOCH! KK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,
OPOBOJIUTH IO CaMOCTOSATENBHO COCTaBICHHOMY IUIaHY OIBIT, HECJIOXHBIM (U3HUECKU
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAaHHIE (PU3NIECKOTO SIBICHUS;
OLICHUBaTh HA TIPUMEHHMOCTh M JOCTOBEPHOCTh HH(MOpPMAIMIO, TOJYYCHHYI0 B XOJe
UCCIIEIOBaHUS WIIM HKCIIEPUMEHTA;
CaMOCTOSITENIbHO (OpMYIUpPOBaTh OOOOIIEHUS M BBIBOABI 10 pe3yiabTaTaM IMPOBEAEHHOTO
HaOJIFOICHUS, OTIBITA, UCCIICTOBAHHS,
NPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (U3NYECKAX IPOIECCOB, a TaKKe
BBIJIBUTATH TPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:
NPUMEHSTH PA3InYHbIE METOJIbl, HHCTPYMEHTHI U 3aIPOCHI MPH MOWCKE U 0TOOpe WH(pOpMAIHN
WM JAHHBIX C YYETOM MpPEATIOKEHHOM yueOHoM pu3ndeckoi 3a1auu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPHPETHUPOBATh UHPOPMALUIO PA3TUYHBIX BUIOB U
dbopM TpeCTaBICHNUS;
CaMOCTOSITEIbHO ~ BBIOMpaTh ONTHMAIbHYIO ¢GOpMy TIpeACTaBieHUs HWHopManuu U
WUTIOCTPUPOBATh PeIlaeMble 33/1a4 HECIOKHBIMU CXEMaMH, TuarpaMMaMi, HHOU rpadukoi u
X KOMOWHAIUSMU.

KoMMyHUKAaTHBHbIE YHHBepcalbHble Y4eOHbIe el cTBHA:



B Xoe OOCYyXJeHHs y4eOHOro maTepualia, pe3yibTaToB J1abOpaTOpPHBIX pabOT W MPOEKTOB
3aJaBaTh BONPOCHI IO CYHIECTBY OOCY)XKIAaeMOW 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:
pacrpenessiaT poiiu, OoO0CYXIaTh IMPOLECCHl W PEe3yJbTaThl COBMECTHOW paboThl, 0000maTh
MHEHHS HECKOJIbKUX JIFOJICH;

BBITOJIHATH CBOIO YacTh pabOThI, TOCTUTAst KAYECTBEHHOTO Pe3yJIbTaTa 10 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

Camoopranusanus:
BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX W Yy4YEOHBIX CHTyalHsAX, TPEOYONMX I pPEHICHUs
(bu3nyecCKuX 3HAHMI;
OPUEHTHPOBAThCSI B PA3JIMYHBIX IMOAXOJAaX MPHUHATUS pElIeHUH (MHAMBUAYaJIbHOE, MPHUHATHE
pelleHus B IpyIe, IPUHATHE PEIIeHUH rpymIoi);
CaMOCTOSITENIbHO COCTaBJISATh aITOPUTM pelIeHUs PU3NYECKON 3a1a4u WIK MJIaHa UCCIIeI0BaHUs
C YyuYéTOM MMEIOIIMXCA PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBAaTh
npejJiaraéMble BapuaHThl peIleHHi;
JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJVIEKT:
JTaBaTh a/IEKBaTHYIO OLICHKY CUTYallUU U TpeJylaraTh IiaH €€ U3MEHEeHHUS,
OOBSICHATH MPUYMHBI TOCTUKEHHUS (HEAOCTHKEHHA) PE3yIbTaTOB JESITEIBHOCTH, 1aBaTh OLICHKY
nproOpPETEHHOMY OTIBITY;
BHOCHUTh KOPPEKTHUBHI B JCATENBHOCTh (B TOM 4YHCIE B XOJl BBITOJHEHHS (DU3MIECKOTO
WCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBLCTB, M3MEHMBIIMXCS CUTYalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBHSIM;
CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCHU Ha HAaydyHYIO TEMY,
MIOHUMaTh MOTHBBI, HAMEPEHHS U JIOTUKY JPYTOro0;
NpU3HABaTh CBOE MPAaBO HA OUMIMOKY MpH pelIeHUH (U3NYECKUX 3a7ad UM B YTBEPKACHUAX HA
Hay4HbIE TEMBI M TAKOE XK€ MPaBo APYTroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 KJjacce MpeiIMeTHbIE pe3ybTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OO YJAFOIITUXCSI YMECHHM



UCIIOJIb30BaTh TOHATUA: (U3MYECKHEe M XUMUYECKHE SIBJICHUS, HAOIIOJICHHE, SKCIEPHUMEHT,
MOJIeIIb, TUIIOTE3a, CAWHUIIBI (PU3NUYECKUX BEIUYMH, aTOM, MOJICKYJa, arperaTHble COCTOSHUS
BelecTBa (TBEPIOE, JKUAKOE, Ta3000pa3HOE), MEXAaHMYECKOE JBI)XEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPaeKTOpUs, paBHOJACHCTByIOMmIAs Ccuia, aegopmaius
(ynpyrasi, miacTu4yeckas), HeBECOMOCTb, COOOIIAIOLTUECS COCY/IbI;

pasnuyath sBieHus (aud¢ys3us, TEIUIOBOE [BWKCHHME 4YacTHI[ BEUIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JBUKEHHUE, MHEPLMs, B3aUMOJEUCTBUE TENl, PABHOBECHUE TBEPIBIX
TeJ C 3aKperUIEHHOM OCBhIO BpallleHHUs, Mepeaaya JaBieHUs TBEPABIMU TelaMH, )KUIKOCTIMU U
razamu, arMocepHoe JaBiIeHUE, IUIaBaHHUE TeJ, MPEBPALICHUS MEXaHWYECKOW SHEpruu) Mo
ONMCAHHUIO HUX XapaKTEpPHBIX CBONCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
¢du3nueckoe sBICHUE;

pacro3HaBaTh MPOSIBICHHWE U3YYEHHBIX (DU3MUECKUX SBJICHHUHA B OKPYXAlOUIeM MHpE, B TOM
yrcne (pu3uveckue SBJICHHS B MPUPOE: MPUMEPHI JBIKEHUS C Pa3IUYHBIMU CKOPOCTSMHU B
JKUBOM M HEXHUBOW MpHUpOJE, ACUCTBUE CHJIBI TPEHUS B NPUPOJE UM TEXHUKE, BIMSHHE
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, HCHOIB3ySd (U3NUIECKHE
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, MeXaHWdeckas pabdoTa, MOIIHOCTh, MJEY0 CHUIbI, MOMEHT CHIIBI,
KOA((UIIMEHT TMOJE3HOro JEWCTBUS MEXaHM3MOB, KMHETHYECKas M MOTEHIUalbHas SHEprus),
IpU ONHCAHMM MPaBWIBHO TPAKTOBaTh (PU3MYECKUII CMBICI HCIHOJb3YEMBIX BEJIMYUH, HX
0003HaYeHHs] U €NUHUIBI (PU3HMUECKUX BEIUYHMH, HAXOAUTH (OPMYIBI, CBSA3BIBAIOIINE TAHHYIO
(Gu3nUecKyro BEJIMYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH I'paMKU M3yYEHHBIX 3aBHUCUMOCTEH
(UBHUYECKUX BEIUYHH,

XapaKTepu30BaTh CBOWCTBAa Teis, (U3MYECKHE SBJICHHUS M MPOLECCHl, HCIOJB3Yys MpaBuUia
CJIO’KEHUS CHJI (BAOJIb OAHOM IpsMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumenaa, MpaBUIIO
paBHOBecHsI pbruara (0J10Ka), «30JI0TO€ MTPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHMs MEXaHMUYECKOU
SHEpruM, MpH OSTOM JaBaTb CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa M 3alMChIBaTh €ro
MaTeMaTUYeCKOE BhIPAKEHUE;

OOBSICHATh (U3NYECKUE SBJICHUS, NMPOLECCHl M CBOMCTBAa Tel, B TOM YHUCIE M B KOHTEKCTE
CUTyalluii MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATh MNPUYNHHO--CICCTBEHHBIC
CBSI3H, CTPOUTH OO0BSICHEHHE U3 1—2 JOTHYECKHX I1aroB ¢ ONopoi Ha 1—-2 M3y4yeHHBIX CBOWCTBA
bU3HYeCKuX SBICHUHN, PU3NUECKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH;

pemiath pacu€THble 3a7ayd B 1—2 AEHCTBHs, UCHOJB3YS 3aKOHBI M (OPMYJIBI, CBA3BIBAIOIINE
¢u3nueckue BEIMYUHBI: HA OCHOBE aHalW3a YCIOBMS 33/1a4M 3alKCHIBAaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PU3UUYECKUE BEIUUMHBI B (QOPMYIIBI U MPOBOJUTH PACUETHI, HAXOAUTH CIIPABOYHBIE
JaHHble, HEOOXOIWMMBbIE I pEeUIeHHs 3a/lady, OLIEHWBATh PEATHUCTUYHOCTh TMOJYyYEHHON
($u3nUecKoil BETUUNHBL;

pacrio3HaBaTh MpOOJIEMBbI, KOTOPbIE MOXXHO DPEHIMTh MpPHU IMOMOIIM (PU3MYECKHX METOIOB, B
ONMCAHUU HCCIIEJJOBAHMS BBIACIATH IPOBEpsieMOE MNPEANOJIoKeHUe (TUIoTe3y), pa3iaudarh U
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yibTaT, HAaXOAUTh OMIMOKU B XOJ€E OMbITA, JIeJaTh BBHIBOJbI
II0 €ro pe3yJbTaTaMm;



IPOBOJIUTH ONBITHl 1O HAOMIOAECHUIO (DU3MYECKUX SIBICHUNH WM (PU3MUECKUX CBOMCTB TeIl:
(dopMynHupoBaTh MpOBEpsieMble MPEANOI0KEHUs, COOMPAaTh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0 ONbITa U (POPMYIUPOBATH 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;

IPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOW (PU3MYECKOH BEIHMYMHBI OT JPYrod C
UCIIOJIb30BAaHUEM MNPSMBIX MU3MEPEHUH (3aBUCHMMOCTH IyTH PABHOMEPHO JBIIKYILETOCs Teaa OT
BPEMEHHU JIBUKECHUS Teja, CHJIbl TPEHHUS CKOJBXKEHHUs OT Beca Tela, KayecTBa 0OpaboOTKU
MOBEPXHOCTEN TE€J U HE3aBUCHUMOCTH CHJIbl TPEHMSI OT IUIOIIAAU CONPUKOCHOBEHHUS TEJ, CHUJIbI
YIPYTrOCTH OT YJUIMHEHUS MPYKHUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON yacTu
TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBMCUMOCTH OT IUIOTHOCTH Tejda, OT IJyOMHBI, Ha
KOTOPYIO NOTPYXKEHO TeJO, YCIOBUH IIaBaHUS TeJl, YCIOBUM paBHOBECHs pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOIO MCCIEOBAHUS, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, CcJenys MpeIOKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJbTaThl IOJy4EeHHON
3aBUCUMOCTH (U3MUECKUX BEJIMYMH B BHUJAE HNPEAJIOKEHHBIX TaOMUI M rpadukoB, aenarsb
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()PULUEHT 1M0JIe3HOro IeHCTBUS MPOCTHIX
MEXaHU3MOB), CIeaysl NMPeUI0KEHHOM WHCTPYKLMHU: TNPU BBINOJHEHUH H3MEpEHHH coOupaTh
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYEHUE UCKOMOM BEJINYUHBL;

coOiroaaTh NMpaBuiia TEXHUKU 0€30I1aCHOCTHU IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBaHUEM;
yKa3bplBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, pblyar, MOJABHKHBIA M HEMOABHKHBIN OJIOK,
HAKJIOHHAs MJI0CKOCTh;

XapaKTepu30BaTh IMPHUHIMIBI JEHCTBUS U3YUYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOWCTB 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;

IPUBOANUTE MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMEpax) MPaKTUYECKOTO HCIOIb30BAHUS
(u3nUecKrx 3HaHUH B MOBCEIHEBHON KM3HM I o0ecTiedeHns: 6e30M1acHOCTH P 00pallieHnH ¢
npuOopaMyd M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUs 3J0POBbsI U COOIIOJEHUS HOPM
HKOJIOTUYECKOT0 MOBEICHUS B OKPYKAIOLIEH Cpele;

OCYILECTBIISITh OTOOP HMCTOYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBHM C 3aJlaHHBIM
IIOMCKOBBIM 3aIIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M INYTEM CpPaBHEHUS PA3IUYHBIX
MCTOYHUKOB BBIJENIATh MHPOPMAINIO, KOTOpas SIBISETCS MPOTHUBOPEUYUBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh MpPU BBIINOJHEHUH Y4YEOHBIX 3aJaHUi HAayYHO--TIONMYJSIPHYIO JIUTEPaTypy
(GU3MUeCKOro CcoJepKaHHs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3 OJHOM 3HAKOBOH
CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIC KpaTKME IHUChMEHHbIE W YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHHUKOB MH(POPMALUN (PU3UUECKOTO COAEpKaHMs, B TOM YHCJe MyOIHMYHO JenaTh KpaTKue
CcoOOlIeHNs O pe3ynbTaTax IPOEKTOB MM Y4YEOHBIX HCCIEAOBAaHHUM, MPH 3TOM TI'PAMOTHO



UCIIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmapaTr Kypca (U3MKH, CONPOBOXKIATh BBICTYIUICHUE
MPE3EHTALUEM;
IIPY BBIMTOJHEHUH y4eOHBIX MPOEKTOB U MCCIECIOBAHUN pacrpeaessTh 00sS3aHHOCTH B IPyIIe B
COOTBETCTBUM C IIOCTABJICHHBIMU 3a/ladyaMHM, CJIEIUTh 3a BBIIOJHEHMEM IIJaHa JEHCTBHIA,
aJIeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIAaJ B JEATENbHOCTh TIPYIIbl, BBICTPAUBaTh
KOMMYHHUKaTHUBHOE B3aMMOJEHCTBHE, yUUTHIBASI MHEHUE OKPY)KAIOILIKX.

K xonmy oOyuenus B 8 kJjacce mpeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHHUI:
UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABHKEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUSL BEIECTBA, KPUCTAUIMYECKHE M aMop(HbIe Tena, HACHILCHHBIN U
HEHACBILIECHHBIN I1ap, BIAKHOCTb BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSISI SHEPrus, TEIUIOBOMN
JIBUTATellb, 3JEMEHTApHBIA DSJIEKTPUYECKHM 3apsil, 3JEKTPUYECKOE II0Jie, NPOBOJHUKU U
JUBJIEKTPUKH, TIOCTOSHHBIHN 3J1€KTPUYECKUI TOK, MAarHUTHOE IOJIE;
pa3nuyath ABJICHUS (TEIUIOBOE pacIIMpPEHHE U C)KaTue, TeIIonepeaaya, TEMIOBOE paBHOBECHE,
CMauMBaHME, KANWJULSIPHBIE SIBICHUS, UCIApEHUE, KOHACHCALU, IUIaBJICHHUE, KpUCTAIIM3alus
(oTBepAeBaHuE), KHUIIEHUE, Teronepeaaya (TEmIONpOBOJIHOCTb, KOHBEKIMS, W3IyYeHUE),
JIEKTpU3alMs TeJl, B3aUMOJAEUCTBHE 3apsiioB, JEHCTBUS DJIEKTPUYECKOIO 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 MpPOSBICHUE M3YUYEHHBIX (DU3MUECKUX SIBICHUH B OKpYXarolleM MHpE, B TOM
ymciie pU3NYecKue SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U KaWJUISIPHBIE SIBJICHUS B
pHUpoJie, KPUCTAIUIBI B IpUpoe, uznydenre CoJHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpU3HI,
o0Opa3oBaHUe pOChl, TyMaHa, UHEsl, CHETa, AJIEKTpUUYECKHe SABJIECHHs B aTMocdepe, 2IeKTpHUUECTBO
KHUBBIX OPraHM3MOB, MarHUTHOE Mojie 3eMiHd, Jpeiid MOJICOB, POJIb MATHUTHOTO MOJS IS
JKU3HU Ha 3emuie, MOJSIPHOE CHUSIHHME, IIPU ATOM IEPEeBOAUTH MPAKTHUECKYIO 33Ja4y B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHUI;
ONHKCBHIBATh M3y4YEHHbIE CBOWCTBA Tel W (PU3UYECKUE SIBICHUS, HUCHONb3ysd (HU3NUYECKUe
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIMYECTBO TEIUIOTHI, yJelIbHasl TEIIOEMKOCTh
BEIIECTBa, YJENbHAas TEIUIOTa IUIABJIEHUS, yJedbHas TEIUIoTa MapooOpa3oBaHus, yleiabHas
TEIUIOTAa CropaHusl TOIUIMBA, KOA((UIMEHT TMOJIE3HOr0 JEWCTBUS TEIJIOBOM MAalIUHBI,
OTHOCHUTEINIbHASL BIAXXHOCTh BO31yXa, JJIEKTPUUECKUH 3apsl, CHJIAa TOKa, D3JIEKTPUYECKOE
HalnpsDKeHUE, COMPOTHBIIEHUE MPOBOJHHUKA, YJEIBHOE CONPOTHUBIEHHE BElIECTBa, paboTa M
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKa), MPU OMHCAHUU MPABUIBHO TPAaKTOBAaTh (PU3UUYECKHI CMBICI
HCIIOJIb3YEMBIX BEJTMYMH, 0003HAUYECHUS U €UHUIIbI PU3NYECKUX BEIMYUH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (PM3WYECKYIO0 BEJIWYMHY C JPYTUMH BEITUYMHAMH, CTPOUTH TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMUMH;
XapaKTepu30BaTh CBOMCTBAa Ted, (PU3MUECKHE SBJIEHUS W IPOLECCHI, HCMOJIb3ysl OCHOBHBIE
MOJIOKEHUS ~ MOJIEKYJIIPHO--KMHETUYECKOM  TEOpUU  CTPOCHUS  BEIIeCTBA,  MPUHLHUII
CYINEPIIO3UIMU ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsjaa, 3akoH Oma amis
ydacTka Lenu, 3akoH Jxoyns—Jlenna, 3akoH coXxpaHeHMsI SHEPTUHU, IPU ATOM JaBaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE;
OOBSCHATh (PU3UYECKUE IMPOLECCHI U CBOMCTBA TEl, B TOM 4YHCIE U B KOHTEKCTE€ CHUTyalui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHHEe M3 1—2 JIOTMYECKUX LIaroB ¢ Omnopoil Ha 1—2 M3yYEHHBIX CBOWCTBA (PU3MUECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



pewmath pacu€THbIC 3a7aud B 2—3 AEHCTBHSI, UCHOJb3Yd 3aKOHBI M (OPMYJIbI, CBA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHaIM3a YCIOBHS 33/1a4M 3aIKCHIBATh KPAaTKOE YCIOBHE,
BBISABIISITh HEJOCTATOK JAHHBIX Ui PpEHICHUS 3a/Jadyd, BBIOMpATh 3aKOHBI M (HOpMYIIHI,
HeoOXoauMble A1 €€ pelleHus, NMPOBOAUTh PAacu€Thl M CPAaBHUBATh IOJIyYEHHOE 3HA4YEHUE
(Gu3nM4ecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPHU TOMOLIM (U3NYECKUX METOJIOB,
UCIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH IMPOBEPSIEMOE IPENAIIOJIOKEHUE, OLEHUBATh
IPaBUIBHOCTb MOPsAKA IPOBEACHUS UCCIEI0BaHUs, A€IaTh BBIBObI;

IPOBOJIUTH OIBITHI 10 HAOIIOAECHUIO (PU3MUECKUX SBIEHUH WM (U3NYECKUX CBOMCTB Tel
(KamWJUIIpHBIE SIBJICHUS, 3aBHCHMOCTH JIaBJICHHS BO3/AyXa OT €ro o0béma, TeMIepaTypshl,
CKOPOCTH IIpOlLlecCa OCTBIBAaHUS M HarpeBaHWs IpU U3IYyYEHUM OT IBETa H3JIydaroulei
(morjomaroeif) NOBEpXHOCTH, CKOPOCTb HCHAPEHUs] BOJbl OT TEMIIEPATyphbl KHUJIKOCTH U
Iomaau €€ IMOBEPXHOCTH, 3JIEKTPU3aLUs Tell U B3aUMOJEHCTBHE 3JIEKTPUYECKHUX 3apsIoB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yaJlU3allisd MAarHUTHBIX I[0OJIEH IOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOI'O TOJS Ha IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOWCTBA  3JIEKTPOJBUIATENIl  IOCTOSHHOIO  TOKa):  (OPMYIMpPOBaTh  IpPOBEpsieMble
IPENON0XKEeHUs,, cCOOUpaTh YCTAHOBKY M3 IPEIUIOKEHHOro OOOpYAOBaHUS, ONUCHIBATH XOJ
OTIBITa U OPMYIIUPOBATH BHIBOJIBI,

BBITOJIHATH NPSAMbIE U3MEPEHUS TEMIIEPATYpPbl, OTHOCUTEIbHON BJIAXKHOCTH BO3/yXa, CUJIbI TOKA,
HaNpsDKEHUsl C HCIHOJb30BAHMEM AHAJIOIOBBIX NMPUOOPOB M JATYMKOB (PU3MUYECKUX BEIMYMH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

IPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTH OJHOW (DU3MUECKON BEIMYMHBI OT JApPYyrol c
HCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUH (3aBHCHMOCTH CONPOTHUBIEHMSI MPOBOJAHHKA OT €ro
JUIMHBI, TUIOIIAJU IONEPEYHOIO CEYEHUs U YACIBHOIO CONPOTHUBIIEHUS BELIECTBA MPOBOJHHUKA,
CHJIBI TOKa, HMAYILIErO0 Yepe3 IPOBOAHMK, OT HANpPsDKEHHWs Ha IPOBOJHUKE, HCCIEIOBAaHUE
[OCJIE0BATEIBHOTO W MApajuIeIbBHOTO  COEAVHEHUH  IPOBOJHHMKOB):  IJIAHUPOBATh
HCCJIEIOBaHKE, COOMPATh YCTAHOBKY M BBIIOJIHATH 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 AJIEKTPUYECKOTO TOKA): IUIAHUPOBATH
U3MEpeHusi, COOMPATh SKCIIEPUMEHTAILHYIO YCTAaHOBKY, CIIEAys MPEIJIOKEHHOW MHCTPYKIUH, U
BBIUNCIIATH 3HAYEHNE BEIMUNHBL,

coOiroAaTh MpaBuiia TEXHUKU 0€30IacCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMHCTB C
OMOpol Ha MX ONMCAHMA (B TOM YHUCIIE: CHCTEMa OTOIIEHUS JOMOB, T'MTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYMK HIIEKTPUUYECKOH SHEPrHH, SJIEKTPOOCBETUTEIILHBIC
npuOOpbl, HarpeBaTeIbHbIE ANEKTPONPUOOPHl (IIPUMEpPHI), DJIEKTPUUYECKHE TPEAOXPAHUTENH,
AIIEKTPOMArHuT, HJIEKTPOJBUTATENb IOCTOSHHOTO TOKa), HCIOJIb3YysSd 3HaHHS O CBOWMCTBAx
¢u3nuecKkux sSBICHUH U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTENIbHbIE MPUOOPHI MO CXeMaM H
CXEMaTHYHBIM pPHCYHKaM (KHIKOCTHBI TEpMOMETp, TEPMOC, IICUXPOMETp, TUIPOMETP,
JIBUTaTeNlb BHYTPEHHEIO CrOPaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl IEKTPUUECKUX
Leneil ¢ Mocael0BaTeNIbHBIM U NapajuIeIbHbIM COESIUHEHUEM JIEMEHTOB, pa3jinuasi yCIOBHbIE
0003HaUEHHSI FTIEMEHTOB JIEKTPUUYECKHX IICTICH;



IPUBOANUTE MPUMEPHI (HaXOOUTh MH(OPMAIMIO O MpUMEpax) MPAaKTUYECKOIO HCIOIb30BaHUS
(u3nUecKux 3HAHUH B MIOBCEIHEBHOW KHU3HM Il 0OOeCTIedeHUsT Oe30MIaCHOCTH MTPHU 0OpaICHUH C
npubopaMu ¥ TEXHHUUYECKUMH YCTPOHMCTBAMM, COXPAHEHHS 3J0pOBbS M COOIIOACHUS HOPM
9KOJIOTMYECKOT0 IIOBEJIEHUS B OKPYKAIOILEH CpelE;
OCYILECTBIIATh MOUCK HH(popMamuu ¢Qusnyeckoro coaepxaHuss B VIHTepHeTe, Ha OCHOBE
UMEIOIIMXCA 3HAHUW W INYTEM CPAaBHEHUs JIONOJHUTEIBHBIX HMCTOYHUKOB  BBIJIEIATH
UHPOPMALINIO, KOTOPast SBJISETCS IPOTUBOPEUNBOM UM MOXKET OBITh HEIOCTOBEPHOM;
UCMOJIb30BaTh IIPU BBIIOJHEHUU Y4YEOHBIX 3aJaHM HayyHO--IIONYJSPHYIO JIUTEPaTypy
(GU3M4ecKOro cojJepXaHus, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BlaaeTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHus HHGOpPMAIMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;
CO3/1aBaThb COOCTBEHHBIE MMMCbMEHHBIE U KPaTKUE YCTHBIE COOOLIeHUs, 0000mas nHdopmanuio
U3 HECKOJIbKUX MCTOYHHMKOB (PU3MUYECKOrO COJIEpXKaHMs, B TOM YHCIE IMYOJUYHO MPEICTaBIIATh
pe3yapTaTbl IMPOEKTHOM WM HCCIEA0BATEIBCKOM JEATEIbHOCTH, IPU 3ITOM I'PAMOTHO
UCTIOJIB30BaTh W3YUEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
Mpe3CHTAlNEN;
IPY BBIIOJHEHUU YYEOHBIX MPOEKTOB M MCCIEIOBAHUN (PU3MYECKHX MPOLECCOB PACIPEEIIATh
00513aHHOCTH B IPYIIE B COOTBETCTBUU C IIOCTABICHHBIMU 3a/1a4aMHU, CJIEIUTh 3a BBIIIOJIHEHUEM
IUIaHa JIEUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OLICHMBAaTb COOCTBEHHBIH BKJIaa B
JEATEIIbHOCTh ~ IPYNIbI, BbICTPaWBaTh KOMMYHUKATHBHOE  B3aUMOJEHCTBUE, IPOSBIAA
TOTOBHOCTb pa3periaTth KOH(MIUKTHI.

K konHiy oOyuenus B 9 kJiacce npeaMeTHblE pe3yJbTaThl HA 0a30BOM YpOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:
MCIIOJIb30BAaTh MOHATHUS: CUCTEMA OTCUETA, MaTepUalIbHAsl TOUKA, TPACKTOPHS, OTHOCUTEIBHOCTD
MEXAHUYECKOTO JIBUKCHMSI, negopmanus (ynpyras, IUTaCTHYECKas), TpEHHE,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTbh U TEPEerpy3Ku, LEHTP TAKECTH, aOCOIIOTHO
TBEP/I0E TEJO, UEHTP TSKECTH TBEPJIOTO TENa, paBHOBECHE, MEXaHWYECKHE KOJIeOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK U YJIbTPa3BYK, 3JIEKTPOMArHUTHbBIE BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh M JTAJIbHO30PKOCTb, CIIEKTPhl UCITYCKaHHsI U MOTJIOIIEHUs, anbda-, OeTa- u
raMMma-u3JIy4eHHs1, H30TOIIbI, SACpHAst SJHEPIeTHKA;
pa3iauuath  SABJICHHS (paBHOMEPHOE U  HEPAaBHOMEpPHOE TMPSMOJIMHEHHOE  JBUKEHHE,
PaBHOYCKOPEHHOE TMpPsMOJIMHEHHOe JBM)KEHHE, CBOOOJHOE TMajJileHHe Tell, PaBHOMEpPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeJl, PEaKTUBHOE [BH)KEHUE, KOoJeOaTelbHOe
JIBUKEHHE (3aTyxarollMe U BbIHYXKICHHbIE KoJeOaHMs), pPE30HAHC, BOJHOBOE JIBH)KEHUE,
OTpaXE€HHE 3BYKa, NPSIMOJIMHEMHOE pPACIPOCTPAHEHUE, OTPAKEHHWE M IIPEJIOMIICHHE CBETa,
MOJTHOE BHYTPEHHEE OTPaKEHHE CBETa, pasjIoKeHHe OeJoro cBeTa B CIEKTP U CIOXKEHHE
CIEKTPAJIbHBIX LBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HHKHOBEHUE
JMHENYaToro CreKkTpa H3JIy4eHHs) MO ONHCAHMIO HMX XapaKTEepPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIMX JAHHOE (PU3NYECKOE SBIICHUE;
pacrio3HaBaTh NpPOSBICHUE W3YYEHHBIX (DPU3MUYECKUX SBICHUI B OKpYyKalolleM MHUpe (B TOM
yucie (usnueckue sBICHHUS B MPHUPOJE: MPUIKMBBI U OTIUBHI, JABWXKEHHE TutaHeT CoOJHEYHOH
CUCTEMBI, DPEAKTHBHOE [BWKEHUE >KMBBIX OPIaHM3MOB, BOCIPHUATHE 3BYKOB >XHUBOTHBIMH,
3EMJICTPSACEHUE, CEHCMHMYECKHE BOJHBI, IIyHAMH, X0, LBETa TEJ, ONTHUYECKHUE SIBICHHA B
npupoje, OuooTMYecKoe JCWCTBUE BHUIUMOIO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3IY4YCHUH, EeCTECTBEHHBIH paJMOAKTUBHBIA (OH, KOCMHUYECKHE JY4H, pPaJAHOaKTHBHOE
U3IIy4E€HUE NPUPOJHBIX MHHEPAJIOB, ACUCTBHE PAJUOAKTHBHBIX W3JIyYEHUH HaA OpPraHU3M



YyeJioBeKa), PH 3TOM NEPEBOAUTH MPAKTHUUECKYIO 3a7]auy B y4eOHYIO, BBIICNSTH CYIIECTBEHHbIE
cBOiicTBa (IpU3HAKK) PU3NICCKUX SBIICHUI;

ONHKCBHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3UYECKUE SBICHHS, HCIONb3Ys (PHU3NUECKUE
BEJIMYMHBI (CpEAHsISl U MTHOBEHHAsI CKOPOCTh TeJla IMIPU HEPaBHOMEPHOM JIBUIKEHHUH, YCKOPEHUE,
nepeMenieHne, MyTh, yrjioBas CKOPOCTh, CHJIAa TPEHUs, CHJIa YIPYroCTH, CHJIA TSDKECTH,
YCKOpEHHE CBOOOJHOTO TMAjCHUs, BEC Tella, MMITYJIbC Tea, MMITYJIbC CHJIBL, MEXaHUYecKas
paboTa ¥ MOIIHOCTh, MOTEHIMANbHAS SHEPrHs Tella, MOJHATOrO HaJl MOBEPXHOCTHIO 3eMIIH,
NOTEHLMAIbHAs DHEPIrusl CXKaTOM MPYKUHBI, KHHETHUYECKas SHEPrus, IMOJHAs MeXaHudecKas
SHEprusi, Mepuoji M 4YacToTa KoJieOaHWi, JJIMHA BOJHBI, IPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, TOKAa3aTelb MPEJIOMIICHHUS CpPEeAbl), NMPH OMHMCAHUHM MPABMIBHO TPaKTOBATH
(GU3NUeCKUil CMBICII UCTIOIB3YyEMBIX BEJIMYMH, 0003HAYCHUS U €AUHUIIBI (PU3UUYECKUX BEIUYMH,
HAXOJUTh (OPMYIBI, CBSA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYMHY C JIPYTUMH BEIHMYHMHAMU,
CTPOUTH TpaUKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapakTepu30BaTh CBOWCTBA TeJ, (HU3MUECKUE SBICHUS W MPOIECCHl, HCHOIB3yS 3aKOH
COXpaHEHHsI YHEPrHH, 3aKOH BCEMHPHOTO TATOTCHUS, MPUHIMII CYHNEPHO3UIMUA CHJI, PHUHIIUI
oTHOcUTeNnbHOCTH [anunes, 3akoHbl HBIOTOHA, 3aKOH COXpAHEHHUS HMITYJIbCA, 3aKOHBI
OTpaKeHUsI U TPEIOMIICHHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsSJ0BOIO W MACCOBOTO YMCEN MpHU
SEPHBIX pPEaKIUsaX, IMPU 3TOM J1aBaTh CJIOBECHYIO (DOPMYIHUPOBKY 3aKOHA M 3alHCHIBATH €r0
MaTeMaTHYECKOE BBIPAKCHUE;

OOBSACHATh (PU3UYECKUE MPOLIECCHl U CBOWCTBA TeNl, B TOM YHCIIe M B KOHTEKCTE CHUTYyallHii
NPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO--CIIEJCTBEHHBIE CBSA3H, CTPOUTH
00BsicHEHHE M3 2—3 JIOTMYECKHX IIaroB C OMOpPOMl Ha 2—3 M3YyUEHHBIX CBOMCTBA (PU3MUYECKHX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pewaTh pacy€THbIE 3a/1a4M (OMHMpPAIOIIMECcs Ha CUcTeMy U3 2—3 ypaBHEHUH), UCIIONIb3YS 3aKOHBI
U (QOopMyIibl, CBsI3bIBalOIME (U3MUYECKUE BEIUYMHBL: HAa OCHOBE aHajM3a YCIOBHS 3aJauu
3aMMCBIBATh KPAaTKOE YCIOBUE, BBISABISATH HEAOCTAIONINE WIIM M30BITOUYHBIC JaHHBIC, BEIOMPATH
3aKOHBI W (OPMYJNBI, HEOOXOAWMBIC ISl PpEIICHUs, MPOBOAWTH pPAc4YEThl W OLEHHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHMsI (PU3UYECKON BEIMUHHBI,

pacrio3HaBaTh MpPOOJEMbI, KOTOPblE MOXXHO pPEIIUTh HPU MOMOLIM (U3NYECKUX METOOB,
UCTIONB3Ysl ONHMCAaHUE WCCICIOBAHUS, BBINENATH IPOBEPSIEMOE IPEAIONIOKEHHE, OICHUBATh
NPaBWIBHOCTh TIOPSIKA TIPOBENIEHUS WCCIICAOBAaHUS, JENaTh BBIBOJABI, WHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUH U ONBITOB;

IPOBOJUTH OMBITH MO0 HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tem
(M3y4eHue BTOpOTrO 3akoHa HBIOTOHa, 3aKOHA COXpPAaHEHHS SHEPTHH, 3aBUCUMOCTH TEpHOJIa
KOJICOAHUH TIPYKUHHOTO MassTHUKA OT MACChI TPy3a U KECTKOCTH NPYKUHBI U HE3aBHCUMOCTH OT
aMIUTUTY/ABI MaJIbIX KoJIeOaHUH, MPSIMOJIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jiokeHue 0enoro
CBETa B CIEKTp, U3yUEHUE CBOMCTB M300paX€HUS B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMeTa B cCoOMparomiei JIMH3e, HaOIroIeH!e CIUTONIHBIX M IMHEWYaThIX CIIEKTPOB M3ITyYCHHS):
CaMOCTOSITENTFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 00OPYHAOBaHUS, OMMCHIBATH X0/
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOJIUTH MPU HEOOXOTUMOCTH CEPUI0 MPSMBIX HM3MEPEHUH, ONpEAessisl CpelHee 3HaueHHE
HU3MepsieMO BEeTUYMHBI ((POKYCHOE PACCTOSHHE COOMpAIOIIel JIMH3bI), 00OCHOBBIBATH BBHIOOD
crioco0a u3MepeHus (M3MEPUTEIBHOTO MPUOopa);

IPOBOJIUTH HCCIICOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEIMYMH C HCIIOJIB30BAaHHEM MPSIMBIX
U3MEepeHuil (3aBUCUMOCTh IYTH OT BPEMEHU IPH PABHOYCKOPEHHOM JBIDKEHHH 0e3 HayallbHOU
CKOPOCTH, Iepuo/ia KoieOaHui MaTeMaTUYeCKOT0 MasiTHUKA OT JITMHBI HUTH, 3aBUCUMOCTH yria



OTpa)K€HMsI CBeTa OT yIjla HaJEHUs M yIJla NPEeIOMIIEHUs OT yrja MajJeHus): MJIaHUPOBATh
UCCIIIOBAaHUE, CAMOCTOSITETIbHO COOMpPATh YCTaHOBKY, (DMKCHPOBATh PE3yIbTaThl MOTYYEHHOU
3aBUCUMOCTH (PM3MYECKMX BEIWMYMH B BUAEC TaONMMIl W TpauKOB, JENaTh BBIBOJBI IIO
pe3yibTaTaM UCCIIEOBaHUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUsI (GU3NUYECKUX BEIUYHMH (CPEeIHSS CKOPOCTh M YCKOPEHHUE Tella
IIPY PaBHOYCKOPEHHOM JBUXEHHM, YCKOPEHHE CBOOOJHOrO MaJeHUus, KECTKOCTh IPYXKHUHBI,
KOO(PQHUIMEHT TPEeHHUs] CKOJIbKECHHS, MEXaHWYecKas pabdoTa M MOIIHOCTh, YacTOTa M IEPUOJ
KoJIeOAaHUH MaTeMaTHYeCKOro M MPYXHHHOTO MasTHUKOB, ONTHYECKas cujla coOuparolei
JMH3BI, PaJUOAKTUBHBIM (OH): IUIAHUPOBATh W3MEPEHHUs, COOUPATH HKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIIOJIHATh U3MEPEHUSI, CIENYS NPEI0KEHHON HHCTPYKLIUHU, BBIYUCIIATH 3HAaUEHNE
BEJIMYMHBl M aHAJIU3UPOBAaTh IMOJIYYEHHBIE PE3YJbTaThl € Y4YETOM 3aJaHHOW IOIPEHIHOCTH
W3MEPEHU;

co0uIro1aTh MpaBuiia TEXHUKH O€30MIaCHOCTH ITPpU paboTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;
pa3nuyaTth OCHOBHBIE NPU3HAKA HM3YYCHHBIX (DU3MUYECKMX MOJEJCH: MaTepuaibHas TOYKa,
a0COIOTHO TBEPOE TEJI0, TOYEUHBIM UCTOUHUK CBETA, Jy4, TOHKAsl JINH34, [IJIaHETapHasi MOJIEIb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT0 $1/1pa;

XapakTepu30oBaTh NPUHIMIIBI JEHCTBUS M3Y4YEHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOMCTB ¢
OMOpol Ha WX ONUCAaHUS (B TOM YHCJE: CHUAOMETP, NATUMKU IOJIOKEHUS, PACCTOSHUS U
YCKOpEHUs, pakKeTa, 53XO0JIOT, OYKH, IEpHUCKOIl, (oToamnmapar, ONTHYECKHE CBETOBOJBDI,
CIEKTPOCKOI, J03UMeTp, Kamepa BuibcoHa), MCIONB3ys 3HAHUS O CBOWCTBAX (PU3MUECKUX
SBJICHUN U HEOOXOMMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH W3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M  TEXHOJIOTMYECKHX TMPOILIECCOB IPU pEIIEHUH y4eOHO--
NPAaKTUYECKUX 3a]la4, ONTHYECKUE CXEMBI Il IOCTPOEHUS U300pakeHUH B INIOCKOM 3epKajie U
coOuparole JT1H3E;

IPUBOJIUTH MPHUMEPHI (HAXOAWUTh MH(OpPMALMIO O MpUMEpax) MPaKTUYECKOro HCIOIb30BaHUS
¢u3nyecKuX 3HaHUH B MOBCEAHEBHOMN KU3HU I o0ecrieueHus: 0€30MacHOCTH MPU 0OpallEHUH C
npubopaMu M TEXHUUYECKUMM YCTPOWCTBAMM, COXPAaHEHHs 3/I0pOBbS U COONIOEHHS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYXKAIOILEH CPELE;

OCYIIECTBIISATh MOUCK MHPOpMAUKN (HU3NUecKoro coaepxanusi B MIHTepHEeTe, caMOCTOSITENBHO
bopMynupys MOUCKOBBIM 3ampoc, HAXOAUTh MYTH OMNPEIENIEHUs JTOCTOBEPHOCTH MOJYy4YEHHOU
UH(pOpPMAaLIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOTTOJTHUTEIbHBIX UCTOYHUKOB,;

UCMOJIb30BaTh MpPU BBIINOJHEHUH Y4YEOHBIX 3aJaHUi HAayYHO--TIONMYJSIPHYIO JIUTEPaTypy
buznyecKoro cojaep:KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeT, BIajeTh
npuéMaMHd KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHMs HHPOpPMAMM W3 OJHOW 3HAKOBOMU
CUCTEMBI B JIpYTYIO;

Co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE HH(OpPMALUU U3
HECKOJIbKUX MCTOYHHUKOB (PU3WYECKOT0 COJAEpKaHUs, MyOIMYHO MPEICTaBISTh PE3YyIbTaThbl
MPOEKTHON WJIM HCCIIEIOBaTeNIbCKON JESTeNIbHOCTH, IMPU HSTOM TPaMOTHO HCIIOJIb30BATh
U3yYEHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKH U COTPOBOXKIATh BHICTYIUICHHE
npe3eHTalmen ¢ yuéToM 0coOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NpOrpamMmbl Bcero O;Tpo‘ﬂbm’le p6aKanec1me o0pa3oBaTejbHbIE
padoTsI padoThI pecypesI
Pa3nen 1. ®u3uka u eé posib B NO3HAHUHM OKPY:KAKOIIEr0 MHPa
bu6mmoreka [IOK
- 2 0
11 Pusiica - Hayka o mpHpoze https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2 0
12 Du3HHECKHE BT IHHEI https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBII METO/I TIO3HAHUS 2 0 ﬁggg?/ﬁee%asior{fﬂ £416194
Hroro no pasneny 6

Pa3nes 2. [leppoHaya/ibHbIe CBeICHUS] O CTPOEHHH BellleCTBa

bubmuoreka [JOK
2.1 Crpoenne pemectsa 1 0 https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII ) 0 bubnuoteka [JOK
' BEIIECTBA https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 1 https://m.eds00.ru/7f416194
Hroro 1o pasueny S
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmorexa [IOK
3.1 Mexaniieckoe ABIXCHIE 3 0 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.2 Mrepus, macca, 110THOCTS 4 0 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Cuna. Buptet cun 14 1 https://m.edsoo.ru/7f416194
Hroro no paszaeny 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 TBEPAbBIX TeJl, :KUAKOCTEH U ra3oB

41 [asnenue. llepenaya naBneHust TBEpAbIMU 3 1 bubnmoreka [JOK
' TeJIaMU, YKUIKOCTAMHU U Ta3aMu https://m.edso0.ru/7f416194
bubmuorexa [JOK
4.2 JlaBIICHHE KHIKOCTH > 0 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATmoceproe nasemie 6 1 https://m.edsoo.ru/7f416194
44 JleficTBUE XKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro no pasueny 21
Pa3nen 5. PaGoTra 1 MOIHOCTB. JHeprus
bu6mmoreka [IOK
51 Pabora u momEocTs 3 1 https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
52 Hpocteie mexarusmb! > 1 https://m.edso0.ru/7f416194
bubmuorexa [JOK
53 Mexarieckas SHepria 4 0 https://m.edso0.ru/7f416194
Hroro no pazneny 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 (nudpossbie)
Ne i/ IpOrpaMMEI Beero KoﬁnTpo.m,HLIe HpﬁaRanecmle 06PA30BATETbHBIE
padoThl padoThbl pecypesi
Pa3pen 1. TensioBbIe siBJICHUS
1.1 CTpoenue 1 CBONCTBA BELIECTBA 7 0 0 ﬁﬁlgﬁ/ﬁeﬁ(ﬁeﬁn fa181ce
bu6mmoreka [IOK
12 Tenosbie nporecc! 21 1 > https://m.edsg).ru/?f418lce
Hroro no pasueny 28
Paszgen 2. diekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DIeKTpUUYECKHe 3apsiabl. 3apsHKEHHBIE Tella U 7 0 1 bubnuorexa [JOK
' X B3aUMO/ICHICTBUE https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSHHBIN >JIEKTPUUECKHUI TOK 20 1 7 ﬁgg;?/ﬁeezzior{fﬂ fa181ce
bu6nmoreka [JOK
2.3 MarauTHbIe sBACHHA 0 1 L5 https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHas MHIAYKINS 4 0 0 ﬁggg?lﬁeezzgorﬁﬂ fa181ce
Hroro no paszneny 37
PesepsHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 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 (uu¢posBbie)
Ne o/m HpOrpAMMES Beero KoﬁnTponLHHe l'[pﬁaRanecmle 06pazoBaTeIbHbIE
padoThl padoThbl pecypesi
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 0 1 bubmuorexa [JOK
' OIMCaHUs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
2 1
12 Bianmozercreue Tex 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
10 0 3
13 3aKOHbI COXpaHCHNA https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 40
Pa3zgen 2. Mexann4deckue K0J1e0aHUA M BOJHBI
bu6mmoreka [IOK
7 0 3
2.1 Mexanuueciue xonedanus https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
8 1 3
2:2 MeXaHuECKHe BONHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTPOMArHUTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHUTHOE MOJIE U 6 0 2 bubnmnoreka [JOK
' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasueny 6
Pa3znea 4. CBeToBbIE AABJICHMSI
bu6mmorexa [IOK
6 0 2
4.1 3aKOHBI pacpOCTPAaHEHHUS CBETA https://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
6 0 3
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Pa3zsnoxenue 6e10ro cBeTa B CIIEKTP 3 0 2 Eubmorexa LIOK

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



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

Hroro no pazneny

15

Pa3nea 5. KpanroBble ABJIeHUA

5.1 HcnyckaHue U MOrIONIEHHE CBETa aTOMOM 4 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aToMHoro sapa 6 ! Eftlgg:lldl(sr?eﬁls(%(.)rﬁl 7f41a4a6
>3 FlaepHbie peakin ! . Eﬁi?/ﬁiﬁ&%ﬁ/?ﬂlﬂ%
Hroro 1o pasueny 17
Pasnen 6. [loBTOpUTEIbHO-00001IAK0INIT MOAYIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHHS 9 ) bubnnorexa [HOK
Kypca Ghu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 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
Ne KonuyecTBo yacoB DJIeKTpOHHbIe U (POBbIE
/ Tema ypoxa Konrtposnbubie, IIpakrtuueckne 00pa3oBaTesIbHbIE
n/n Bcero
padoThI padoThI pecypchl

1 ®dusuka — HayKka o npupoje. SBieHus
MIPUPOJIBI
OuznyecKue sIBICHUS
OuznyecKue BEJIMYUHBI U X U3MEPEHHE
VYpok-uccnenosanue "M3mepenne

4 TEMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO 1
TEPMOMETPA U AATYMKA TeMIepaTypsl”

5 Mertoas! HaydHOrO 1o3Hanus. OnucaHue bu6nunorexa LIOK
(U3MUYECKUX SBJICHUI C MOMOIIBIO MOJIENIEH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoBanue "[IpoBepka rumoTe3sl:

6 JAJIbHOCTH MOJIETA HIapuKa, TyIEHHOTO 1
TOPU30HTAIILHO, TeM O0JIbIlIe, 4YeM OOJIbIIe
BBICOTA ITycKa"

7 Crpoenue BemiecTBa. ONBITH, JOKA3HIBAIOIINE bubmuorexa [IOK
JIMCKPETHOE CTPOCHHE BEIIeCTBA https://m.edsoo.ru/ff09fe0a

8 JIBuKeHHEe 4acTUIl BEUIECTBA bubmorexa LOK

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccnenoanue «OnbITHI 110 1
HaOJII0JIEHUIO TETIOBOTO PaCcIIUPEHUS ra30B»

10 ArperaTHble COCTOSIHMSI BELLIECTBA
OcCo0eHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

11 O60611eHue 1o pa3 ey «lle BOHaqanLHﬂme bubmorexa LIOK

H PasAeiy «ieh https://m.edsoo.ru/ff0a0378
CBEJICHMSI O CTPOCHMH BEILLIECTBAY

12 Mexannueckoe aBuxkeHue. PaBHoOMepHOeE U bu6muoreka [JOK
HEpaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6

bubnmnorexa [JOK

13 Cxopoctb. EaAnHUIBI 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

bubnunoreka LIOK

14 Pacter myTH u BpeMCHH JIBHOKHHA https://m.edsoo.ru/ff0a0ae4
15 Nueprusa. Macca — Mepa HHEPTHOCTH T ﬁﬁﬁ/ﬁeﬁasi?ﬁ/fmouo
16 IImoTHOCTE BemiecTBa. Pacuer macchl u bu6nmmorexa [IOK
o0beMa Tesia 1Mo ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas{ paborta «OnpenencHue
IUIOTHOCTHU TBEPJIOTO TEJIa
18 Pemenne 3amgad mmo teme "IIIIoTHOCTH bubnunoreka LIOK
BemecTa" https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTEepUCTHKA B3aUMOICUCTBUS
ten. Cuita ynpyroctu. 3akoH I'yka
JlaboparopHas pabota «3ydenue
20 3aBUCHUMOCTH PACTSHKEHHUS (IeopMaIim)
MPYKUHBI OT MPHIIOKEHHOMN CHUITBD)
21 [[“IBnenue TsarorenHus. Cuia TSKecTH
| oy ok s ik B LOK
- https://m.edsoo.ru/ff0al778
23 Cuna TspKecTH Ha IPYTUX IUIaHeTax. bubmuoteka [IOK
dusnyecKkre XapaKTePUCTUKH TTAHET https://m.edsoo.ru/ff0a1502
bubmuoreka [JOK
24 Hsmepenue cui. lunamomeTp hitps://m.e dsc])_E).ru IFf0al8ce
bubmuoreka [JOK
25 Bec Tena. Hepecomocts https://m.edscﬁ).ru/ff0a1778
26 CroxxeHue IByX CHJI, HallPaBIEHHBIX 110 bubmuoreka [IOK
OJTHOM TIpsIMOiA. PaBHOIEHCTBYFOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 PCH_'I'CHI/IC 3aj1a4 o Teme "PaBHonelcTBYIOMIAS
CHUTI
8 Cuia TpeHus u e€ BuAbl. TpeHue B IpUpoe U bubnmnoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtopHnast pabora «3yuenue bubnuotexa [JOK

3aBUCHUMOCTHU CUJIBI TPCHUS CKOJILKCHUS 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
COINIPUKACAIOIIMXCS TOBEPXHOCTEN

Pemenue 3amau Ha onpeencHue

30 PaBHOAECHCTBYIOIIEH CUIIbI
| oo B B LOK
P N p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CHIT
KoHTposbHas paboTta 1mo Temam:
30 «Mexanunueckoe JBUKeHUE», «Macca,
IJIOTHOCTBY, «Bec tenay, «I'padudeckoe
n300paxenue cuimy, «CHITbD)
33 Jasnenue. CriocoObl yMEHbBILICHUS U bubnuoreka [IOK
YBEJIMUYCHUS JIABJICHHSI https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a bubmuoreka [IOK
oT 00bEMa, TEMIIEPaTyphI https://m.edsoo.ru/ff0a2376
35 [Iepenava naBieHus TBEPABIMU TEIIAMH, Bbu6moreka [JOK
JKUAKOCTSAMM M razaMiu. 3akoH [Tackans https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHue B )XUAKOCTH U ra3e, BbI3BaHHOE bubnuorexa [{OK
JIEICTBUEM CHJIbI TSYKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau o teme «JlaBnenue B bubmuoreka [JOK
JKUIKOCTH U rasze. 3akoH Ilackamsy» https://m.edsoo.ru/ff0a2826
bubnmorexa LIOK
38 Coobmatompecs cocyaet https://m.edsoo.ru/ff0a2970
39 IM'mapaBnuueckuii mpecc bubmorexa LIOK
AP P https://m.edsoo.ru/ff0a3136
40 ManomMertpsl. I1opiIHEBOM KUIKOCTHBIN HACOC
a1 ATmocdepa 3eMiIH U IpUYHHBL €€ bubmuoteka [IOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
but6mmorekxa [IOK
42 Bec Bo3nyxa. ATMOchepHOe 1aBlieHHE hitps://m.edsoo.ru/ff0a2b5a
43 W3mepenne armocdepHoro aasineHus. OnbIT bu6muoreka [JOK
Toppuuennu 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. AtmMocdepHoe naBieHue

bubnunoreka LIOK

4
> Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amay mo Teme " AtmocdepHoe
napjeHue"
47 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE bubmuorexa [IOK
B HHX TeJI0. ApXUMEeI0Ba CHJIa https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabora «OnpeneneHue
48 BLITaEKHBEIO 9271 CHJIBI eé)mi IOILEH Ha 1 bubmorexa LIOK
o » AACHCTBYION https://m.edsoo.ru/ff0a33fc
TEJO0, MOTPY>KEHHOE B JKUJKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «MccnenoBanne 3aBUCHMOCTH Beca TeJla B 1 bubnnorexa [JOK
BOJIC OT 00bEMA MOTPYKEHHOM B )KUIAKOCTh https://m.edsoo.ru/ff0a3514
YacTH Tea»
bubnuoreka [IOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHnas pabota "KoHcTpynpoBaHue
o1 apeoMeTpa WM KOHCTPYUPOBAHUE JOJKU U 1
ompezeneHue e€ rpy3onoabEMHocTH"
P Al .
o | e e droame cyron BuGaorss LOK
AYXOTY ’ pA ’ https://m.edsoo.ru/ff0a3654
JKUJIKOCTEH U Ta30B»
53 Kontponbnas padota o Teme «/laBienue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
bu6mmoteka IIOK
54 Mexannueckas pabota
© ecias pado https://m.edsoo.ru/ff0a3f82
bubmmoteka IIOK
55 MoiHocTh. EMUHUITEI MOIITHOCTH
OHIHOC FHTHIRT MOTIHOC https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacuér MOIIHOCTH, 1
pa3BHBAEMOM MPHU MOIBEME 10 JIECTHHIIE"
57 IIpocteie Mexanu3msl. Peruar. PaBHOBecHe
CHJI Ha pblUare
58 Pbruaru B TexHHKE, OBITY U IPUPOJIE. 0.5 bubmuoteka [IOK

JlabopaTtopHnas pabota «McciaemnoBanue

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

59 Pemenune 3ama4d mo Teme «Y CI0BUS 1 bubnunoreka LIOK
PaBHOBECHS phIUara https://m.edsoo.ru/ff0a48a6
Koaddunment nonesznoro neicTBus

60 Mexanusma. JlabopaTopHas padora 1 0.5
«3mepenune KII/] HaKITOHHOM MIIOCKOCTH

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

62 Mexannueckas sHeprus. Kunernueckas u 1 Bu6mmoteka [JOK
MOTEHIMAIbHAs SHEPTHS https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEeHHs] MEXaHUYECKON YHEPTHH 1 bubmmorexa OK

https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TeMe
"JKcrnepuMEHTAJIbHOE OIPEIEIICHNE

64 M3MEHEHHUs KUHETUYECKOU U TOTEHIIHAIbHOMN 1 1
SHEPruM MPU CKAThIBAHUU TeJa [0 HAKIOHHON
IJIOCKOCTH"

65 KonTtponsnas pabora no Teme «Pabora n 1
MOIIIHOCTh. DHEPTUSD)

66 PesepsHbliil ypok. Pabora ¢ TekcTamu 1o Teme 1 bubmmnoreka HOK
"MexaHndeckoe ABrxeHue" https://m.edsoo.ru/ff0adee6

67 PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o teme 1 bubmuoteka [IOK
" JlaBiieHre TBEPABIX TEJ, )KUAKOCTEH U Ta30B" https://m.edsoo.ru/ff0a4ffe

68 PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o teme 1
"PaboTa. MoutHocTs. DHeprus"

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KJIACC

KoanuecTBo 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Jl:;-)l'[ Tema ypoka Beero Konrpoabnbie| IIpakruueckue| 00pazoBaTe/ibHbIE
padoThbI padoThbI pecypcbl
HOBHBIE ITOJIOKEHHUS MOJIEKYJIIPHO-
1 IC()I:HCOTI/I‘ICEKOO; (T)eoi)nﬂ n 2ieor¥;1n§m(; 1 buGnorexa LIOK
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOTO 1 bu6mmoreka [IOK
COCTOSIHHI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEHHE CBOMCTB TBEPIOTO, JKUKOTO U
4 ra3000pa3HOro COCTOSHUH BEIECTBA Ha 1
OCHOBE ITOJIO’KEHUM MOJIEKYJISIPHO-
KHHETUYECKON TEOpUH
5 Kpucranmimieckue u amopdHsbie Tena 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CmaumnBaHue U KaMWUISIPHOCTbD. 1 bubnnoreka [JOK
[ToBEpXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacuiupeHue u cxaTue 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TEMIIEpaTyphI CO 1
CKOPOCTBIO TEIJIOBOTO JIBHXKEHHS YaCTHUII
9 Buytpennss sneprusi. CnocoObl U3MEHEHUs 1 bubnnorexka [JOK
BHYTPEHHEH SHEPTHU https://m.edsoo.ru/ff0a5c60
bubmnoreka [JOK
10 Buet Tennonepenain 1 https://m.edscL)E).ru/fan6412
11 zgfgﬂzgcl){glf{r:{e::gnOIJ;IIE)I?(KCT;I:;E(;) iemecm u 1 1 Eubmorexa LIOK
\ https://m.edsoo.ru/ff0a65c0
MaTepHUaJIOB B IEJISIX YHEPTOCOEPEIKECHUSI
12 KommdaectBo TemnoTel. Y aenpHast 1 bu6mmoreka [IOK
TEIUIOEMKOCTh 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
o | Dmmpeas e Hememone B 10K
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U TOpSTYCH BOJIBI
Pacyer konudecTBa TEMIOTH, HEOOXOAMMOTO
15 JUTsL HArpeBaHUs Tejla U BBIICISIEMOTO UM IIPH
OXJIKICHUU
16 JlabopaTtopHas pabora "OnpeneneHue bubmuorexa [JOK
yIIEIbHOM TEIIOEMKOCTH BeriecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TEIioTa bubnuorexa [JOK
CTOpaHMsI https://m.edsoo.ru/ff0a7b5a
18 S;;:f:nifqgciﬂfggﬁBii{;jleaﬂ TEILIOTa Eubmorexa IIOK
' https://m.edsoo.ru/ff0a71d2
TUTABJICHUS
Jlaboparopnas pabota "Onpenenenue bubnnoreka [JOK
19 . :
yJIeIbHOM TEIUIOTHI TUIABJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnoreka [JOK
Hcmapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Temiora
21 napooOpa3oBaHUs ¥ KOHJCHCAIIUH. bubnmnorexa [JOK
3aBUCHMOCTh TEMIIEPATyPhl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBIeHUS
22| Ompesencie ommoenon stasoer ubmiorera LIOK
. https://m.edsoo.ru/ff0a7628
BO3/yXa
23 Pemrenue 3amau Ha onpeseneHe BIaKHOCTH
BO3IyXa
[TpuHTIUTIBI paOOTHI TETIJIOBBIX JABUTATEIICH.
24 [TapoBast TypOuHa. J[Burarens BHyTpEeHHETO
CTOpaHHUS
25 KII/I TermoBoro nuratens. TemnaoBbie bubmuorexa [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 HBJIeIfI/ISI I/I3M£HCHI/IC arperaTHbIX COCTOSIHUMI Eubmorexa LIOK
o p https://m.edsoo.ru/ff0a86ae
BEIECTBA
29 Dnektpuzanys Ten. [[Ba posa aIeKTpUIecKux
3aps/i0B
30 Ypoxk-uccienopanue "DiaekTpusanus Tel
UHAYKIHMEW U IPU COMPUKOCHOBEHUH"
31 B3anmoaeiicTBre 3apsyKeHHBIX TeJl. 3aKOH bu6mmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
Onekrpudeckoe noie. HanpskeHHOCTh
32 DIIEKT pI/IquKoro moutst. I1 I/II)H W1 bubmmorexa LJOK
P 1 'PHHI . https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3UITNH DJICKTPUUECKHUX TTOJICH
33 Hocurenu snekrpuyueckux 3apsios.
DOneMeHTapHbIH 3apsia. CTpoeHue aToma
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHHsI JJICKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3a1ad Ha npUMEHEHNE CBOMCTB bubnnoreka [JOK
AIIEKTPUYECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
ONEeKTPUYECKHUH TOK, YCIOBUS €ro
36 c ecI;BOBaHH;{ I/IC’;g‘{HI/IKI/I 3JIEKTPUUECKOTO bubmorexa LIOK
ym : p https://m.edsoo.ru/ff0a95a4
TOKa
37 JIeficTBUS SIEKTPUIECKOTO TOKA bubmmorexa [IOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 ANEKTPUUYECKOTO OISl Ha TPOBOAHHUKY H

JDJIEKTPUKH"
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DNEeKTPUYECKUM TOK B METAJIJIaX, JKUJKOCTAX

bubmuorexa [JOK

39 U raszax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas 1elb U €€ COCTaBHbIE YaCTH
41 Cuna Toka. JlaboparopHas pabora 05 bubmuorexa [JOK
"H3MepeHue u peryIupoBaHue CHIIbl TOKA" ' https://m.edsoo.ru/ff0a8bd6
o | Sameeseommzame Bormey s | e K
paTopras p P ' https://m.edsoo.ru/ff0a9e14
peryaupoBaHUEe HANPSHKEHUS
43 CornpoTuBIICHHE POBOAHHUKA. Y ACIBHOE bubnuorexa [JOK
COIIPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH
3IIEKTPUYECKOTO CONPOTUBIICHUS POBOJHUKA bubnuorexa [JOK
44 1 .
OT €ro JUIMHBI, IUTOIIAIN IOMEPEYHOTO https://m.edsoo.ru/ff0aa738
ce4yeHus u matepuaia”
45 3aBHCHUMOCTh CHJIBI TOKA OT HANPSHKCHUSI. bubmmoreka [IOK
3akon OMa Jij1s y4acTKa [enu https://m.edsoo.ru/ff0aad4a
Jlabopatopnas pabora "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepes3 bubnuotexa [JOK
46 1 .
PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpshKEHUs Ha pe3ucrope”
47 [TocnenoBarenpHOE U MTApaLICTBHOE
COETMHEHUS TIPOBOIHUKOB
Jlaboparopnast pabota "I[IpoBepka npaBuia
CJIO’KEHUS HANPSLDKEHUU TTPU bubnmnorexa [JOK
48 1 .
MOCJICTIOBATEIBHOM COCTUHEHHUHU JBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
Jlaboparopnas padota "IIpoBepka npaBuia
49 JUTSL CHITBI TOKA TP MapajijielbHOM 1 bubmorexa HOK
" https://m.edsoo.ru/ffOaadle
COETMHEHUH PE3UCTOPOB
Pemenue 3amau Ha npumeHenue 3akona Oma bubmuotexa [JOK
50 )
JUTS Pa3JIMYHOTO COSAMHEHUS TPOBOTHIUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubmuotexa [JOK
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3akon Jlxxoynsa-Jlenna

https://m.edsoo.ru/ff0ab124

Jlaboparopnas padota "Onpenencaue paboTh

bubmuoreka [JOK

52 1
1 MOIIIHOCTH DJIEKTPHYECKOr0 TOKA" https://m.edsoo.ru/ff0ab3e0
DJNeKTpUYeCcKUe e U MOTPeOnuTeNnn
® Bbub6mmoreka [JOK
53 AIIEKTPUIECKOM 2HEpruu B ObITYy. KopoTkoe hitps://m.e dsg) (U/Ff0ab660
3aMbIKaHUE — )
[ToaroroBka Kk KOHTPOJBHOM paboTe MO Teme
54 "DnekTpuuecKue 3apsbl. 3apsKEHHbIE Tela U bubnmoreka [JOK
HUX B3auMOJIecTBUA. [10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUIECKUN TOK"
KonTponbhas padota no teme
55 "DnekTpuuecKue 3apsabl. 3apsKEHHbIE Tena U bubnnoreka [JOK
uX B3auMoeicTBHsL. [10CTOSHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUM TOK"
56 [TocTosiHHBIE MAaTHUTHI, UX B3aUMOJICHCTBHE
57 VYpok-uccnenosanue "M3ydyenue nonei 1 bubnuorexa [JOK
[IOCTOSIHHBIX 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 Bu6nuotexa LIOK
59 ANEKTPUUIECKOT0 TOka MarHuTHOE IoJIe
https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM i
[IpuMeHEeHHE IEKTPOMArHUTOB B TEXHUKE.
N bubnnoreka [JOK
60 Ha60paT0pHa;1 pa60Ta "Hsyacrue neHCTBUS 05 https://m EdSCL)E) ru/ff0ac74a
MarHUTHOTO TIOJISI Ha MPOBOJIHUK C TOKOM" — )
DNEKTPOBUTATEIH IIOCTOSTHHOTO TOKA.
Hcnonk3oBaHue areKTpoiBUraTeneii B Butmorexa [IOK
61 TEXHUYECKHUX YCTPOHMCTBAX M HA TPAHCIIOPTE.
https://m.edsoo.ru/ff0ac86¢c
JlaGopatopnas pabora "KoHcTpyupoBanue u D
n3y4deHue paboThl dIEKTPOABUTATENS"
6 OmnbiTel Dapajnes. 3aKOH ANEKTPOMArHUTHOM

naaykuuu. [Ipasuno Jlenna
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Onexrporerepatop. CriocoOb! MOTydeHUS

63 JIEKTPUUECKONW IHEPTUU. DIEKTPOCTAHIIUH Ha 1
BO300HOBJIISIEMBIX HCTOYHUKAX SHEPTHH
64 [TonroroBka K KOHTPOJIBHOU pabOTE MO TeMe 1
"DeKTpUYECKNE U MATHUTHBIC SIBJICHUS"
65 Konrponsnas pabora o reme 1 bubmumoreka [IOK
"DJIEKTPUUIECKHUE ¥ MATHUTHBIC SIBJICHUS " https://m.edsoo.ru/ff0acb14
66 PesepHblil ypok. Paborta ¢ Tekctamu 1o Teme 1 bubmumoreka [IOK
"TenoBble sBIeHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"TIOCTOSIHHBII HJICKTPUUSCKHIA TOK" https://m.edsoo.ru/ff0acdc6
68 PezepHblil ypok. PaGota ¢ Tekctamu 1o teme 1
"MarnuTHbI€ sIBJICHUS"
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 145
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTpOoHHbIe U pPOBbIE

Ne
u/n Tema ypoka Beero Konrpoubusie IIpakruueckue 00pasoBaTejbHbIE
padoTbI padoThsI pecypcbl
1 Mexannueckoe aBuxkenue. MarepuanbHast 1
TOUYKa
2 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bubmmoreka [JOK
MEXAHUYECKOTO JBUKCHUS 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
JIBIDKCHHUE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTH
JlaGopatopHas pabota "Onpeznenenue Bubniorexa [IOK
7 YCKOPEHUsI TeJIa TIPH PaBHOYCKOPEHHOM 1 1 _
JIBHKEHUHU IO HAKJIOHHOM IIOCKOCTH" https://m.edso0.ru/fi0adb18
8 CBoboxnoe nagenue ten. OnbiTel [anunes 1
PaBHOMEpHOE IBUXKEHHE IO OKPYKHOCTH.
9 [Tepuon u wactora oOpameHus. JInneitHas u 1 BH6H_HOTeKa HOK
YIJI0Basi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpOCTpEMUTENBHOE YCKOPEHUE 1
. bubnuorexa [JOK
1
11 ITepBerit 3akoH HeroToHa. BexkTop cuitbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. PaBHozelicTByromas 1 bubnnorexka [JOK
cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH Herorona. Cyneprno3unus cui 1 bubnnorexa [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

https://m.edsoo.ru/ff0ae982

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

bubmumoreka [IOK

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

16 Pemenue 3anau no teme «Cuina ynpyroctu»

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

bubnnoreka [JOK

18 | Cwrapeni tpssim edsoo.nf0af738

19 Pemenue 3amau no reme «Cuiia TpeHUs» BH6H_HOTCKa HOK

https://m.edsoo.ru/ff0afa26

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

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

29 Cuta TSKeCTH Y 3aKOH BCEMUPHOTO bubnuotexa [JOK
TATOTCHHS. Y CKOPEHHE CBOOOIHOTO A ICHHS https://m.edsoo.ru/ff0af044
VYpok-koHpepenus "JIBuxkeHne Tex BOKPYT

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

24 Pemenne 3agau mo reme "Cuia TsSHKECTH U bu6mmoreka [IOK
3aKOH BCEMHPHOTO TSATOTECHHSA" https://m.edsoo.ru/ff0af5f8

o5 [IepBas kocmuueckas ckopocTs. HeBecoMocTb bubnnoreka [JOK
U MIeperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUaAIbHON TOUKHU.

2 AbGcomoTHO TBEpAOE Teno. PaBHOBecue bubnnorexka [JOK
TBEP/IOTO Tela C 3aKPETUIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpaIeHus

27 MowmeHnT cuisl. LeHTp TsKecTH

28 Pemenue 3amad mo reme "MOMEHT CHITHL. bubnuorexa [JOK
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https://m.edsoo.ru/ff0afe36

Lentp Tsixectn"

https://m.edsoo.ru/ff0b02b4

[MonroroBka Kk KOHTPOJIBHON pabOTE MO TEMe

29 "Mexanndeckoe IBrxeHne. Bzaumopeiicteue Enbmiorexa LOK
rer" https://m.edsoo.ru/ff0b0408
30 KoHnTtposbHast pabota o teme "MexaHuueckoe bubmuorexa [JOK
nBwkenue. Bzanmonericteue Ten" https://m.edsoo.ru/ff0b06ec
3 coxpanenunmmymen. Yapyroe n neympyros BuGmorera LIOK
B3AMMOICHCTBHE https://m.edsoo.ru/ffOb07fa
32 Pemenue 3aga4 no teme "3akoH COXpaHEHUS bu6mmoreka [IOK
umIyJbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenus "PeakTuBHOE ABHKEHUE B
IIPUPOJIE U TEXHUKE"
34 Mexanuueckasi paboTa U MOITHOCTb ﬁgggil/?;]réeﬁ;cﬂ?rﬁ/fmm% 4
35 PaGora cuinbl TsDKECTH, CUITBI YIIPYTOCTH U bubnnorexa [HOK
CHIIBI TPEHUS https://m.edsoo.ru/ffOb0db8
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 bubnnoreka [JOK
KWHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI DHEPTUU B MEXaHUKE
40 JlabopaTtopHnas paborta «/3ydeHue 3akoHa bubnuorexa [JOK
COXpaHEHHsI SHEPTUU» https://m.edsoo.ru/ffOb12fe
a1 KonebaTenpbHOE TBHIKEHHUE U €TI0 bubmuorexa [JOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue KonebaHus. BelHyXIeHHBIC bubnmnoreka [JOK

KosicOanus. Pe3zoHanc

https://m.edsoo.ru/ff0b20f0
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https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
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https://m.edsoo.ru/ff0b20f0

43

MaremMaTHuuecKuil U NPy KUHHBIM MasITHUKH

44

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

rpy3a»

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

45

[IpeBpaienue sHePTUN IPU MEXAHHIECKUX
KOJIeOaHUIX

46

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

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

47

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

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

48

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

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

49

Ypok-koH(pepenmus "MexaHn4ecKrue BOJIHBI B
TBEPAOM Telie. CeCMUYECKUE BOTHBI"

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-koHpepenus "YapTpazByk u
uH(pa3ByK B IpUPOJIE U TEXHUKE"

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

54

[ToaroroBka Kk KOHTPOJILHOM paboTe Mo TeMe
"3aKoHbI cOXpaHeHus. MexaHn4eckue
Kosie0aHusl ¥ BOJHBI"

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

55

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

56

DNEeKTPOMarHuTHOE MoJje. DIeKTPOMarHUTHbIE

bu6mmorexa [IOK



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

https://m.edsoo.ru/ff0b2abe

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 111) bH0r0 Teredoa” = https://m.edsoo.ru/ff0b2c6¢c
60 Pemienue 3agau Ha onpeiesieHUE YacTOTHI 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)IYH IE p H https://m.edsoo.ru/ff0b3658
3aKoH oTpaxeHus cBera. 3epkana. Pemenue Bubnmorexa [IOK
63 3a/1a4y Ha IPUMEHEHHE 3aKOHA OTPAKECHUS
CBHeTa P P https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenne cBera. 3aKoH NPEIOMIICHUS bubnnoreka [JOK
cBera https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA. Bubnmorexa [TOK
65 Hcnonbs30BaHue MOTHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOJAX P
JlaGopaTtophast pabora "HccnenoBanue
66 3aBUCHMOCTH yTJia NPeTOMIIEHUS] CBETOBOTO
Jy4da OT yIJIa MTaJICHNs Ha TPaHuLE "BO3AyX-
crexso""
VYpoxk-koupepennus "McnonpzoBanue
67 MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBOJIbI, ONITHKOBOJIOKOHHASI CBSI3h"
bubnmnoreka [JOK
68 JInaser. Onrrrdeckast CHIa JIMH3EI 1

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

69 [TocTpoenue n3o0paxeHUi B TMH3AX https://m.edsoo.ru/ffobd44a
10 oxveriora paceronua n onmseoro cuns Bubmioresa LIOK
Y P " https://m.edsoo.ru/ff0b4206
coOuparonien JMH3bI
71 Ypok-koHpepenmus "OnTuyeckue TNH30BbIC bubnmoreka [JOK
npuOops"” https://m.edsoo.ru/ffOcOa7e
72 ['na3 kak onTuyeckas cucreMa. 3peHue bubmorexa HOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "Jledextsl 3penus. Kak
COXpaHMTb 3peHue"
o | Do Seoro e cro. O B LOK
‘ ' https://m.edsoo.ru/ff0c0f4c
Jucnepcus cBeta
JlabopaTtopHnas padota "ONbITHI 11O
75 pa3I0kKEHUIO OENOro CBeTa B CHEKTP U bubnnoreka [JOK
BOCIIPHUSTHIO [[BETA MPESIMETOB MIPU MX https://m.edsoo.ru/ff0c0e2a
HaOII0/ICHUU Yepe3 I[BETOBbIE (GUIBTPHI"
76 VYpoxk-npakTukyM "BolIHOBBIE CBOMCTBA CBETA!
qucnepcus, tHTepdepeHnus U Judpaxius’”
77 OmneiTel Peszepdopaa v ruianetapHas Mojiemb bubnunorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Tocrynarel bopa. Monens atoma bopa
79 Hcnyckanue 1 MorjoueHue cBeTa aTOMOM. bubnnoreka [JOK
KBanTsbl. JInHelWvaTsie CIEKTPBI https://m.edsoo.ru/ffO0cl44c
80 VYpoxk-nipaktukyMm "HabnrogeHue ciekTpoB bubnuotexa [JOK
UCITyCKaHHs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUBI bubmmorexa [TOK
g g https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOTO siipa. Hyknonnas Mojiens bubmorexa HOK

https://m.edsoo.ru/ffOc18ac



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

83 PannoaktuBHbIe peBpatieHus. M30Tombl https://m.edsoo.ru/ffoclald
84 Pentenue 3amau mo treMe: "PannoakTUBHEIE bu6mmoreka [IOK
npesparieHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuon monypacmana
86 Ypok-koHpepennus "PagnoakTuBHbIC bubnuorexa [JOK
U3JIYYCHUS B PUPOJIC, MEAMIIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHblie peakiu. 3aKOHbI COXPaHEHUS bubmuorexa [JOK
3apsI0BOTO U MaCCOBOT'O YHCEI https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBI3u aTOMHBIX sifiep. CBsI3b MacChl U bubnuorexa [JOK
SHEPIHU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no teme "Snepueie peakiuu"
90 Peaknnu cunrtesa u nenenus suaep. Mecrounuku bubnnorexa [HOK
sHepruu CoJiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "SnepHas sHepreTuka.
91 JleficTBHs paJuOAKTUBHBIX U3JIy4YEHUN Ha
JKUBBIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo TeMe
92 "DJIeKTPOMarHuTHOE TMOJIE. bubnnoreka [JOK
DJIeKTPOMarHUTHBIC BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"
KonTposnbHas pabora no teme
93 "DNEKTPOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIE BOJHBI. KBaHTOBBIE
ABJICHUS"
94 [ToBTrOopenue, 0600menue. JlabopatopHsie bubmuorexa [IOK
paboTsI 1o Kypcy "Bsanmonericteue Ten" https://m.edsoo.ru/ff0c245a
55 | pacuemmm 1 asecTaermmIx s0106 o Teve Bubmiorera LIOK
{) i 8 https://m.edsoo.ru/ff0c2572
TerutoBble MpoLecchl
96 [ToBTOpenue, 00600menue. Pemenue bubmmoreka [JOK
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pacyeTHBIX U KaU€CTBEHHBIX 3aJ1a4 110 TEME
"KIIJI TermoBbIX aBurarenci'”

https://m.edsoo.ru/ff0c2a22

IToBTOpenue, 0600IIeHNE. Permenue

bu6mmoreka [IOK

97 %')acquHHx u Ka‘-IeCTBeHHI':'IX 3a7a4 10 TeME 1 hitps://m.edsoo.ru/ff0c2b30
KIIJ] anexTpoycTaHOBOK

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

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

110 TeMe "3aKOHBI COXPaHEHHUsS B MeXaHuKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0600meHue. PaboTa ¢ TekcTamu 1 bu6mmoreka [IOK

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

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

no teme "KBanToBas u simepHas ¢puszuka"

OBILIEE 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 kacc/ [epeimkua A.B., O01ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBenienne»

» ®usuka, 9 xnacc/ [epeimkun A.B., I'yrauk E.M., O01ecTBo ¢ orpaHu4eHHOM
0TBETCTBEHHOCTHIO «/IPODAY»; AkunonepHoe obmecTBo «M3natensctBo «IIpocBemenuey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

7 KIIACC

1.PaGouas mporpamma.

2. IIporpamMmmbl ocHOBHOTO 00111eT0 0Opa3zoBanus. duszuka. 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. Ileppimkun A.B. ®usuka. 7 knacc. Y4ueOHUK 1t 0011e00pa30BaTebHBIX YUPESKICHHH .
M.:JIpoda. 2011

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

8 KITACC

1. Pabouas mporpamma. ®usnka. 7 — 9xiaccel: y4eOHO-METOAMYECKOTO TTOCOOUS
/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. Iepbiukun A.B. ®@usnka. 7 kiacc. YueOHUK i 00111e00pa30BaTeNbHbIX YUPEXKICHHUH .
M.:dpoda. 2011

5. Jlykamuk B.1. COopHUK BoIpocoB U 3aaa4 no gusuke. 7-9 xi1. — M.: [Ipocsemenue,
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. «KoHTpoabHO-U3MepuTenbHble Matepuansl. Pusuka. 7 knacc/Coct. H.U. 3opun. — 2-e
u3n.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaeOHo-MeToauueckoe nocodue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

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

11.H.B. ®unonosuu Metonuueckoe mocodue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosTeNnbHbIE U KOHTPOJIbHBIE paboThI-8 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. I1o3zoiickuit Coopauk Bonpocos u 3amau 2015 M.
HApoda

9 KJIACC

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

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



3. Pabouas nporpamma mo ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUH C BHIOPAHHBIM YUYCOHUKOM:

4. Iepoimkun A.B. ®usuka. 7 knacc. Y4eOHUK U1t 0011e00pa30BaTeNbHBIX YUPESKICHHUH .
M.:[Ipoda. 2011

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

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

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie paboTsl. KoHTpobHBIE 3aJaHNS. —
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-meroanueckoe mocodue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

KonTpomnbHble 1 caMocTosTeNbHBIE padoThI O du3uke. 9 kinace: K yueOHuKy A.B.
[Nepeimkuna, E.M. I'yrauk «®usuka 9 kinace» / O.W. I'pomuesa. — M.: M3garenscTBo
«DK3amMen», 2014,

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

9 kmace» / O.H. I'pomrieBa. — M.: M3gatenbeTBo «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 PECYPCBHI U PECYPChI CETH
UHTEPHET

7 KIIACC

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

3. Enunas komiekuus uudpoBbIX 00pa3oBaTelbHbIX pecypcoB. — PexxuMm gocrymna:
http://school- collection.edu.ru

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

5. udposrie oOpa3zoBarenbHbIe pecypchl. — Pexxum pocryna: http://www.openclass.ru

6. DneKkTpoHHbIEe Y4eOHUKH 10 pusnke. — Pexxum nocryna: http://www.fizika.ru

8 KITACC

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

3. Enunas komnekuust uu@poBbIX 00pa30BaTeIbHBIX PECYpCOB. — PexxumM qoctyma:
http://school- collection.edu.ru

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

5. lludpossie oOpazoBarenbHble pecypesl. — Pexxum goctyna: http:// www.openclass.ru

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

9 KJIACC

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

2. Enunas xomneknust mupoBhIX 00pa3oBaTeIbHBIX PECypcoB. — 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. ITudpossie 0OpazoBaTenbHbIE pecypchl. — Pesxxum moctyma: http://www.openclass.ru
5. DnexTpoHHbIe yueOHUKH 1o (usuke. — Pexum mocryna: 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 nupoBhIX 00pa3oBaTeIbHBIX PECypPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN IEHTP WHHOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

10. I'azera «1 cenTs10ps» Marepuansl 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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