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INOACHUTEJIbHAS 3AIINCKA

[IporpamMa 1o ¢u3MKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTABICHA HAa OCHOBE
MOJIOKEHUH M TpeOOoBaHUIl K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC 00O, a Ttakke ¢ ydéroM
denepanpHOl paboueld mporpamMmbl BocnuTaHuws W KoHIenmmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukan.

Copepxanue nporpaMMmbl Mo (U3MKE HAmpaBiIeHO Ha (OPMUPOBAHUE E€CTECTBEHHO-HAYYHOM
rPaMOTHOCTH O0YyYaroUIMXCA U OPTaHU3AlMI0 U3yYeHUs! (PU3MKHU Ha JeATeIbHOCTHOM ocHOBe. B
nporpaMMe 1o (U3MKe YYUTBHIBAIOTCS BO3MOXHOCTH YUEOHOTO TpeAMeTa B pean3aluu
tpeboBanuii ®I'OC OOO Kk nuaHUPYEMbIM JUYHOCTHBIM U METAIPEIMETHBIM pe3ysibTaTaM
0o0y4YeHHs, a TaKXKe MEXIIPEIMETHBbIC CBSI3U ECTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.

[IporpamMa 1o (QU3MKE YCTaHABIMBACT paclpeneieHne y4eOHOro Marepuana Mo Trojam
o0ydeHust (1Mo Kjiaccam), TNpeajgaraetT NPUMEPHYIO TMOCJIEI0BATEIbHOCT H3YyYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTUA MPEAMETHOTO COJACpX)aHUs U Yy4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIMXCs.

[Tporpamma mo ¢usmke pa3paboTaHa ¢ LENbI0 OKa3aHHs METOIUYECKON MOMOIIM YYUTEIIO B
co37aHUU paboyel MPorpaMMBl 110 Y4EOHOMY ITPEIMETY.

Ou3nka SBISETCS CHUCTEMOOOPA3YIOIUM JJIsi €CTeCTBEHHO-HAyYHBIX Y4YeOHBIX MPEAMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XHUMUEH,
Ouonorueii, actrpoHoMueil U usnueckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, MperocTaBiseT HaumOojee siCHble OOpa3ipl MPUMEHEHHMs] HAy4dHOro MeToja
MO3HAHUs, TO €CTh CIIOC00a MOJMYYEeHUs JOCTOBEPHBIX 3HAHHUM O MUpE.

OpnHa 13 M1aBHBIX 337a4 (pu3nyeckoro oopa3oBaHus B CTPYKType 00IIero o0pa3oBaHusi COCTOUT
B (h)OpMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH M UHTEpeca K HayKe y 00ydaromuxcsl.
N3yuyenne (¢u3uku Ha 0a30BOM  YpOBHE IMPENIOJIaraeT  OBJAJE€HUE  CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYI0 TPaMOTHOCTb:

HAYYHO OOBSCHATH SBICHUS;

OLICHUBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOI'O MCCIIEOBAHMUSI;

MHTEPIPETUPOBATH JIAaHHBIE U UCIOJIb30BaTh HAYYHbIE 10KA3aTEIbCTBA JIJISl IIOJTYyYEHHS BBIBOJIOB.
Llenu n3yyenus GpuU3MKM Ha YpOBHE OCHOBHOTO 00111er0 00pa3zoBaHus onpenenensl B Konnenuuu
npenojiaBaHus yueOHoro npeaMera «@Pusnkay B 00pa30BaTeNbHBIX OpraHu3anusix Poccuiickoit
@enepanyy, peagu3ylOIIMX OCHOBHBbIE 00I111€00pa30BaTENbHBIE MPOrPAMMBbI, YTBEPKAEHHOMN
pemenueM Komnernn MunucrepctBa npocsemienus Poccuiickoit ®enepanuu (IpoToKoa OT 3
nexadps 2019 r. Ne [TK-4BH).

Henu nzyvyenus pU3NKH:

npuoOpeTeHne HMHTepeca M CTPEeMJIEHHMs] O0y4arommMxcs K HaydYHOMY H3YUEHUIO MPUPObI,
pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE MO3HaHUA U (JOPMUPOBAHHE HCCIEI0BATEIHCKOTO
OTHOLIEHHUSI K OKPYXKAIOLIUM SIBICHUSM;

dbopMupOBaHHE HAYYHOT'O MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUs OCHOB CTPOCHMSI MaTEepPUU
1 GyHIaAMEHTAIBHBIX 3aKOHOB (PU3UKH;

¢dopMHpoBaHUE TPENCTaBICHUN O POJM (PU3MKH IJIsi pa3BUTHS JPYTUX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHI;



pa3BUTHE TPEICTaBICHUN O BO3MOXHBIX cepax Oymymiel nmpodeccuoHaIbHON IesATeIbHOCTH,
CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JTAIbHEHIIIEMy 00yUEHHIO B 3TOM HalpaBJICHUH.
JlocTikeHne 3TUX Lielel mporpamMmbl 1o (PU3MKE Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUA
o0ecreunBaeTcs pelieHueM CIeAYOInX 3a1aY:
npUOOpeTeHNEe 3HAHUM O JAUCKPETHOM CTPOCHHHM BELIECTBA, O MEXAHUYECKUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
NpPHOOpETEHUE YMEHHI ONMUCHIBATH U OOBSACHATH (PU3UYECKHE SIBIICHUS C HCIOJIb30BAaHUEM
MOJTy4YEHHBIX 3HAHUI;
OCBOEHHE METOJIOB PELICHHs MPOCTEUIINX PAcuETHBIX 3aJad C UCIHOJb30BaHUEM (U3MUYECKUX
MOJIEJICH, TBOPUYECKUX H MTPAKTUKO-OPHEHTHPOBAHHBIX 33]1aY;
pa3BUTHE YMCHHU HAaOMIOAATh NPUPOIHBIC SIBICHUS W BBIIOJHATH OIBITHI, J1A00PATOPHBIC
paboThI U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHHUS C UCTIOJIb30BAHUEM U3MEPUTEIHHBIX IPUOOPOB;
ocBoeHHue MPUEMOB paboThl ¢ HHPOpManKel PU3NIECKOTO CoAepKaHUsI, BKIIOYast HHPOPMAIIIO
0 COBPEMCHHBIX JIOCTHKCHUSIX (DU3UKH, aHATIU3 U KPUTHYECKOE OICHUBAaHUE HHPOpMAIUH;
3HAKOMCTBO CO cdepamu MpodhecCHOHATBHON eATSIBHOCTH, CBS3aHHBIMU C (H3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha wusyuenue ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJlacce — 102 yaca 3 yaca B HEJIENIO).

[Ipennaraemselii B mporpamMMe mo (usuke nepeyeHb J1adOpaTOpHBIX pPabOT M OMBITOB HOCUT
peKOMEHATENbHBIA XapaKTep, Y4WUTENlb JIe€laeT BBIOOP MpPOBEACHMs JaOOPATOPHBIX padoT U
OTBITOB C YU4ETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIMCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa o (hU3HKe.



COJAEPKAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKIET0 MUPA.

®usuka — Hayka o npupoze. fBiaeHus npuponbl. dusnyeckue SBICHUA: MEXaHUYECKHUE,
TEIJIOBBIC, IJIEKTPUUYECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BeNWYUHBL. V3mepeHue ¢uznyeckux BenuYUH. DU3NYEcKUe MPUOOPBHL.
[TorpemnocTs u3mMepenuii. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usmuka u apyrue ectecTBeHHbIE HAyKH M3Y4alOT NMpHpony. EcTecTBeHHO-HAYUHBIH METO[
MO3HAHUS: HAOJIIO/ICHUE, TTOCTAHOBKA HAYYHOTO BOIPOCA, BBIABMKCHHE THUIIOTE3, YIKCIIEPUMEHT
10 TIPOBEPKE TUIOTE3, 00bICHEHNE Ha0M01aeMoro sBieHus. Onucanue GU3NYECKUX SBICHUH C
MIOMOILBIO MOJIEIIEH.

Hemoncmpayuu.

MexaHnnueckue, TEII0BbIe, IEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUSI.

duznyeckue mpudOPsl U MPOIeaypa IPSIMBIX U3MEPEHUN aHAIOTOBBIM U LU(POBBIM TPUOOPOM.
Jlabopamopnwvie pabomot u onvimeol.

Omnpenenenne EHbI IEIEHUS MKaIbl H3MEPUTEIHHOTO IPUodopa.

N3mepenne paccTOsTHU.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Ornpenenenne pa3MepoB MaJIbIX TEJ.

N3mepenne TemMneparypsl IPU TOMOIIN KUIKOCTHOTO TEPMOMETPA U IaTUYHMKA TEMIIEPATYPHI.
[IpoBenenune uccienoBaHUS MO MPOBEPKE THIOTE3BI: NATBHOCTH MOJETA IIApUKA, MYHIEHHOTO
TOPU30HTAIILHO, TeM OO0JIbIIIe, YeM OO0JIbIlIe BHICOTA ITYCKA.

Pa3nes 2. IleppoHavyaibHbIe CBEICHHUA O CTPOCHHMH BeLECTBA.

CtpoeHue BeliecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE THUCKPETHOE
CTpOEHHE BEIECTBA.

JBwxenue wyactuy BemiecTBa. CBsS3b CKOPOCTH JIBMJKEHHMS 4YACTUIL C TEMIEPATYpOM.
bpoynoBckoe nBuxenue, auddysus. BzanmopelicTBue dYacTHIl BEIIECTBA: MPHUTSDKEHHUE U
OTTAJIKUBAHUE.

ArperatHbie COCTOSHUS BEIIIECTBA: CTPOCHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTATUITMUECKUX )
Ten. B3auMoCBS3b MEXJy CBOMCTBAMU BEILIECTB B PA3HBIX arperaTHbIX COCTOSTHUSX M HX
ATOMHO-MOJICKYISIPHBIM CTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.
Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHKEHUS.

Hab6monenue nuddysun.

Habmronenue siBneHmit, 00BACHSIOMUXCS MPUTSHKEHUEM WM OTTaTKMBAHUEM YacTHIl BEIIECTBA.
Jlabopamopnwvie padbomot u onvimel.

OrneHka IraMeTpa aToMa METOJIOM PSIOB (C UCMoIb30BaHueM (pororpaduii).

OnbITHI MO HAOTIOIEHUIO TETIOBOTO PACIIMPEHHUSI Ta30B.

OnBITH MO OOHAPYKCHHUIO TEHCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSIKEHHUSL.

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

Mexanndeckoe nBHkeHue. PaBHoOMepHOe W HepaBHOMepHOoe aBuxkeHue. CkopocTb. CpemHsis
CKOPOCTb MPU HEPABHOMEPHOM JIBHKEHHH. Pacuér myTu 1 BpeMEeHH JIBH>KCHHUS.



SBneHne nHEpHMU. 3aKOH MHEpLMH. B3anmoaeicTBue Tea Kak MPUYMHA U3MEHEHHSI CKOPOCTH
JIBIDKEHUS Tesl. Macca kak mepa uHepTHoctH Tena. [InmoTHocTh BemiecTBa. CBs3b IJIOTHOCTHU C
KOJIMYECTBOM MOJIEKYJ B €MHUIIE 00bEMA BEIIECTBA.

Cuna Kak xapakTepucTuka B3aumojeicTBus Ten. Cuia ynpyroctd u 3akoH I['yka. M3mepenue
CHJIBl C TMOMOLIBIO JUHAMOMETpa. SIBiIeHHE TArOTeHUs M cuia TsokecTH. Cuina TSKECTH Ha
npyrux mianerax. Bec Tena. Heecomocts. ClioxkeHHE CHII, HAIIPABIECHHBIX MO OJTHON MPSIMO.
PaBnogeiictByromas cun. Cwiia TpeHus. TpeHHME CKOJIbBKEHUS U TpeHue IMokos. TpeHue B
MIPUPOJIE U TEXHHKE.

Hemoncmpayuu.

Halnronenrne MexaHu4ecKoro JBUXKEHUS Tea.

N3mepenne ckopocTu MPSIMOJIMHEMHOTO JIBUXKEHHUS.

Habntoienue siBieHUs] UHEPIIUH.

Habmroienue n3MeHeHus: CKOpOCTH MPH B3aUMOJIEHCTBUU Tell.

CpaBHeHuEe Macc 0 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSIMOH.

Jlabopamopnwsie pabomot u onvimeol.

OnpeneneHnre CKOPOCTH PaBHOMEPHOTO ABMKEHHUS (IIapuKa B IKUAKOCTH, MOJENHU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

Ornpenenenne cpeHeil CKOPOCTU CKOJIbKEHU OpycKa WK IIapUKa M0 HAKJIOHHOMW TIJIOCKOCTH.
Ornpezenenue mI0THOCTUA TBEPAOTO Tea.

OnpIThI, JEMOHCTPUPYIOIIME 33aBHCHUMOCTh pacTsoKeHus (aedopmanuu) MpPYKUHBL  OT
MIPUIIOKEHHOM CHIIBI.

OMBITEI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHS CKOJILKEHHUS OT BECa Tejla M XapakTepa
CONPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUSI W YBEJIMYCHHs JaBlieHus. JlaBieHue rasza. 3aBUCHMOCTH
JaBJIeHUA Ta3a oT o0bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTSIMHU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
rnyounsl.  [mppocratmueckuii  mapamgokc. CooOmarommecs cocyabl.  [mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emiin u atMocepHoe naBieHue. [[puunHbl cynecTBOBaHUS BO3AYUTHONW 000I0YKU
3eminu. OneiT Toppuuennu. U3mepenue atmocdepHOro naBieHus. 3aBUCUMOCTh aTMOC(epHOTro
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! A u3mMepeHus: atMochepHOro AaBICHUS.
JlelicTBHE KUIKOCTU M Ta3a Ha MOTPYKEHHOE B HUX TeJO. BeiTankuBaromas (apXxumea0Ba) Cuia.
3akon Apxumena. [TnaBanue ten. Bo3gyxoruiaBanue.

Hemoncmpayuu.

3aBUCHUMOCTb JaBJEHUS ra3a OT TEMIIEPaTyphl.

[Tepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coo0mraronyecs: CoCy/Ibl.

I'mppaBauyeckuit mpecc.

[TposiBnenue neiicTBus aTMOC(HEPHOTO AABICHHS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT O0BEMA MOTrpYKEHHOM YacTH Tella W IUIOTHOCTU
KUIKOCTH.

PaBeHCTBO BBITATKMBAIOUIEN CUJIBI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus Tell: MJIABaHUE WM TOTPYXKEHHUE Tel B 3aBUCHUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEN TeNa U )KUJKOCTH.



Jlabopamopnwvie padbomot u onvimeol.

HccnenoBanue 3aBHCHMOCTH Beca Tela B BOAE OT 00bEMa NOTPYKEHHOM B KHMIKOCTb 4YacTH
Tena.

OnpeneneHne BEITAIKUBAIOIIECH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, TOTPYKEHHOE B KUIKOCTb.
ITpoBepka HE3aBHUCHMOCTH BBITAIKUBAIOLICH CHIIBI, ACUCTBYIOLICH HAa TENO B KUIKOCTH, OT
Macchl Tela.

OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH CUIIbI, AEMCTBYIOLIEH Ha TENO B
AKHUJIKOCTH, OT 00bEMA MOrpyKEHHOM B KUAKOCTh YaCTH T€Ja U OT INIOTHOCTH >KUKOCTH.
KoncTpynpoBanue apeomerpa WIM KOHCTPYMPOBAHHME JIOAKM M ONpEHEJICHHE €€
IPY30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeEprusi.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeHeHre mnpaBuiia paBHOBECHsI pbluara K OsoKy. «3ojotoe mnpaBuiio» Mexanuku. KIIJ]
IIPOCTBIX MEXaHU3MOB. [IpocTbie MEXaHN3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunetnueckas u noreHuuanbHas sHeprus. IIpespamenue ogHoro Buja
MEXAHUYECKOM HEPTUU B APYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[TprMepsl POCTHIX MEXAHU3MOB.

Jlabopamopnwsie pabomot u onvimeol.

Onpenenenue paboThl CUJIBI TPEHHs NMPU PAaBHOMEPHOM JIBUXKEHUHU Tejla 10 TOPU3OHTAIBHOMN
MTOBEPXHOCTH.

HccenenoBanue yciaoBUi paBHOBECHUS pblyara.

N3mepenne KI1/] HakTOHHOM MITOCKOCTH.

N3y4eHne 3aK0Ha COXPAHEHNS MEXaHUYECKON SHEPTUN.

8 KUIACC

Pa3nes 6. TenJioBble siBJICHUS.

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIAPHO--KMHETUYECKOM TEOpUM CTPOCHMs BelecTBa. Macca u
pa3Mepsl atoMOoB U MOJeKyJd. ONbITbl, MOATBEP)KIAIOIIME OCHOBHBIE  IOJIOXKEHHUS
MOJIEKYJIIPHO-KHHETHYECKOW TEOPHH.

Mogenu TBEPAOro, XHUIKOTO M Ta3000pa3HOr0 COCTOSIHMMA BemiecTBa. Kpucrammndeckue u
amopdusle Tena. OObsICHEHHE CBOMCTB Ia30B, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJI0KEHUI
MOJIEKYJIIPHO--KUHETHYEeCKOM Teopun. (CmauMBaHWE M KanWULIPHBIE sBIeHUs. TeruioBoe
pacIIMpEHNE U CKATHE.

Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOIO JIBM)KEHUS 4YacTHLl. BHyTpeHHsISA
sHeprus. CrocoObl U3MEHEHUs] BHYTPEHHEH SHEpruM: Teruionepeaadya U COBEpILIeHHe paboThl.
Bunbl Temuionepeaadn: TEIIIONPOBOIHOCTb, KOHBEKIIMS, U3TyYEHUE.

KonuuecTtBo TemioThl. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMEeH U TEeIIoBOe
paBHOBecHE. YpaBHEHHE TerIoBoro OanaHca. IlnaBineHue M oTBepAeBaHUE KPHCTATUYECKUX
BEIIECTB. YenbHas TeruioTa IuiaBieHus. [lapooOpazoBanue u KoHaeHcanus. Mcmapenue.
Kunenue. YaenpHass Temnora napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEPATYpbl KUIEHHS OT
aTMOC(EpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIMBA. Y ieJbHasl TEMJI0Ta CTOPAHHUS.



[Tpuntumner padots TeroBsix apurareneit KI1/] remmoBoro nurarens. TermoBele JBUTATENH U
3allUTa OKPYKAIOLIEN Cpebl.

3aK0oH COXpaHEHUs U IPEBPAILIEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpavyuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Hab6monenue nuddy3un.

HaOGntonenue siBiieHnit CMauyMBaHUs M KAlTWJUISIPHBIX SIBJICHUM.

Habmroienue TemnoBoro pacivpeHus Ted.

V3MmeHeHre AaBlieHus ra3a pu U3MEHEHUN 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.

[IpaBuna n3mMepeHus TeMIepaTypsbl.

Buael renonepenaun.

OxJaxeHue mpyu COBEpIICHUHN PaOOTHI.

HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUIaMH.

CpaBHeHuE TEMI0EMKOCTEN Pa3InYHBIX BEILIECTB.

Hab6mronenue kuneHusl.

HabmroieHne nocTostHCTBa TeMIEPaTyphl MPU TUIaBICHUH.

Mopenu TenaoBbIX ABUTATEIEH.

Jlabopamopnusie padbomot u onvimol.

OnbIThI 110 OOHAPYKEHUIO ACHCTBUS CHUJT MOJICKYJISIPHOTO TPUTSKECHMUSL.

OnbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbITHI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Ornpezenienne 1aBieHUs BO3AyXa B OAJIJIOHE IINPUIIA.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBJICHUS BO3yXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIAXKICHUSI.

[TpoBepka runore3sl TMHEHMHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.

Habmronenve u3mMeHeHuss BHYTPEHHEW SHEPTHH Tejla B pe3yJbTaTe TEeIulonepenadyd u padboThl
BHEILIHUX CHIL.

HccnenoBanue SBIEHUS TEMIOOOMEHA MPU CMEIIMBAHUU XOJOTHON U TOpSTUeit BOJIBI.
OrnpeziesieHe KOJIWUYECTBA TEIUIOTHI, TMOJYYEHHOTO BOJOW NPH TEIJIOOOMEHE C HarpeThbiM
METaJUTMYECKUM ITUITHHIPOM.

Ornpenenenne yaelbHOU TEIIOEMKOCTH BELIECTBA.

HccnenoBanue nporecca uCrapeHusl.

Onpenenenre OTHOCUTENBHON BJIaXKHOCTH BO3yXa.

Ornpenenenne yaelIbHON TEIIOTHI IUIABICHUS JIb/IA.

Paznes 7. JinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

Onektpuzanusi Teia. J(Ba poja anekTpuuecKux 3apsaoB. BzaummonelcTBHE 3apsyKEHHBIX Tell.
3akon KynoHna (3aBHCHMOCTh CHJIBI B3aUMOJICHCTBUS 3apsDKCHHBIX TEJl OT BEJTMYUHBI 3apsiIoB U
PACCTOSIHUSI MEXIy TeJIaMH ).

OnekTpuueckoe mnojae. Hampsx€HHOCTh 3iekTpudeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu syexkTpuyeckux 3apsaoB. DJIEMEHTApHBIN 3JeKTpudeckuil 3apan. CTpoeHue atoma.
[IpoBOIHUKYM M AUBJIEKTPUKHU. 3aKOH COXPAHEHHUS dJIEKTPUUECKOTO 3aps/a.

DNIEKTPUUYECKHUI TOK. Y CIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. VICTOYHUKH MOCTOSIHHOTO
TOKa. JIeHCTBUS 3JIEKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE). DIEKTPUUYECKUMA
TOK B JKUJKOCTSX U ras3ax.



OnekTpuyeckas nenb. Cuia Toka. DneKkTpudeckoe HampsikeHue. COnpoTUBICHHE MPOBOAHUKA.
VYnenpHoe comnpoTHuBiieHHE BeliecTBa. 3akoH Owma s yuactka nenu. IlocnepoBarenbHoe U
napajuieJIbHOE COeIUHEHUE TPOBOIHUKOB.

PaGoTa m MomHOCTH 3JeKTpruyeckoro Toka. 3akoH JDkoyns—JleHna. DieKTpudecKkue menu u
NOTPEOUTENH IEKTPUUECKO 3Hepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrosiHHBIE MAarHUTHI. B3auMoielicTBUE MOCTOAHHBIX MArHUTOB. MarHutHoe mnojie. MarHutTHoe
nosie 3eMyiM W €ro 3HadeHue s ku3Hu Ha 3emse. OnbiT Opcrena. MarmutHoe mosie
3JIEKTPUYECKOTO TOKa. [IpuMeHeHne 31eKTpOMarHuToB B TEXHUKE. [[eficTBUEe MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSHHOrO ToKa. lcnosb3oBaHue
AJIEKTPOJIBUTaTeIeH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneiter  @apanes.  SBneHune  snekTpomarHuTHOM — mHAaykuuu.  [lpaBuno  JleHua.
Onekrporenepatop. CrnocoObl TOMyYeHUS JIIEKTPUYECKOW HHEPruu. DIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DrneKkTpu3anus Ted.

JIBa poJlia aeKTpUYECKUX 3apsSA0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.

Y CTpOMCTBO U JEUCTBUE IIEKTPOCKOIIA.

DneKTpocTaTUuecKast UHIYKIHSL.

3aK0H COXpaHEHUs AIEKTPUUECCKUX 3aPsII0B.

[IpoBOIHUKY U AUBIIEKTPUKH.

MopenupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

N cToYyHUKM TOCTOSIHHOTO TOKA.

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUI TOK B )KUJIKOCTH.

I"az0BbIii pa3psa.

N3mepenne cuiibl TOKka aMIepMeTpOM.

N3mepenne 3eKTpuYecKoro HaMpsHKEHUS BOIBTMETPOM.

PeocTaT 1 MarasuH conpoTUBIIECHUM.

B3auMozeiicTBuE NOCTOSIHHBIX MarHUTOB.

MopenupoBaHrue HEBO3MOKHOCTH Pa3/IeIeHHs TIOJI0COB MarHUTa.

MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmneIT DOpcrena.

MarnuTtHoe nojie Toka. JIeKTPOMarHmr.

JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

DIIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON UHIYKIUU.

Onbitel @apages.

3aBUCHMOCTH HaIpaBJICHUS WHIAYKITMOHHOTO TOKA OT YCIOBU €ro BOSHUKHOBEHHS.
DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnBITH MO HAOTIOCHUIO SNIEKTPU3AIUHU TNl MHAYKIIUEH U MPU COMTPUKOCHOBEHUH.
HccenenoBanue 1elcTBUS AIEKTPUUECKOTO OIS HA TPOBOJIHUKHU U TUAJIEKTPUKH.

CoOopka u mpoBepKa pabOThI AMEKTPUICCKOH TN MOCTOSHHOTO TOKA.

W3mepenune u peryaupoBaHue CHIIbI TOKA.

N3mepenune u peryaupoBaHue HAIPsHKCHUS.



HccnenoBanue 3aBUCHUMOCTH CWIJIBI TOKAa, HIYIIETO 4YE€pe3 PE3UCTOpP, OT COMPOTUBIICHHUS
pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD IEKTPUUYECKOTO COIIPOTUBIIEHUS IIPOBOJHUKA OT €T0
JUTMHBI, IJI0IAI1 ONEPEYHOT0 CEYEHHUS U MaTepHalla.

IIpoBepka mnpaBuiia CIOXKEHUS HANPSIKEHUW MPU TMOCIEAOBATEIIBHOM COECIMHEHHH JABYX
pPE3UCTOPOB.

ITpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPU NTapaJIJIEIbBHOM COEAMHEHUN PE3UCTOPOB.

Omnpenenenue pabOTHI AEKTPUUIECKOTO TOKA, UTYIIEr0 Yepe3 Pe3UCTOp.

Ornpeznenenre MOITHOCTH 3JIEKTPUYECKOIO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILIETO YEPE3 JIAMIIOUKY, OT HapsYKEHUS! HA HEH.
Omnpenenenne KIIJ[ narpeBaTens.

HccnenoBanue MarHUTHOTO B3aMOJEHCTBUS TOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHUTHOTO MOJIsS TOCTOSTHHBIX MarHUTOB MIPU UX OObETUHEHUH U Pa3eliCHUH.
UccnenoBanue neiCTBUS SIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUSA KAaTYIIKKA C TOKOM M MarHuTa
OT CHJIbI TOKA M HAIPABJICHUS TOKA B KaTYILKE.

N3yuenue aeiicTBUS MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

KonctpynpoBanue u u3ydeHue padoTsl JIEKTPOIBUTATEIS.

N3mepenne KIIJ[ anekTpoaBuraTebHONM yCTaHOBKHU.

OnbITEl IO UCCIEIOBAHUIO ABJICHHS 3JI€KTPOMArHUTHOM MHAYKLIMH: UCCIEAOBAHUE M3MEHEHUN
3HAYEHHUsSI U HAMPABIICHUS UHIYKLIHUOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHHUS.

Mexanudeckoe aBuwxkeHue. MarepuanbHasg Touka. Cucrema orcuéta. OTHOCHUTENBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMOIMHENHOEe JABMXKeHHEe. HepaBHOMepHOe
npsiMOJIMHEHOe JBIkeHHe. CpenHsisi U MrHOBEHHAs CKOPOCTh Tejla NpH HEPaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHOyckopeHHOe MpsiMONIUHEHHOe ABMkeHue. CBoOomHoe maneHue. OTMBITHI
lanunes.

PaBHOMepHOE NBIKEHME TIO OKPYX)HOCTH. [lepron u yactora oOpamienus. JInuneitnas u yrioBas
cKkopocTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hbrorona. Bropoit 3akoH Herotona. Tperuit 3akoH Herorona. IIpmHnmn
CYNEPIIO3UIUHU CHIL.

Cwia ynpyroctu. 3akoH ['yka. Cwma TpeHUS: cuiia TPEHUS CKOJIBKCHHS, CHJIa TPEHHS TOKOS,
Jpyrue BUJbl TPEHUS.

Cuna TSHKECTH M 3aKOH BCEMHPHOTO TATOTEHHUsS. Y CKOpPEHHE CBOOOIHOTO MajeHwus. J[BrkeHue
ianet Bokpyr Conuua. [lepBas kocmuueckasi ckopoctb. HeBecoMocTh U meperpysKu.
PaBHOBecne MarepuanbHOM TOYKH. AOCOMOTHO TBEpHOE Tenmo. PaBHOBecwe TBEPAOro Tema C
3aKpEIUIEHHOM OCBIO BpaleHuss. MoMeHT cuibl. LleHTp TsoxecTu.

Nmnynsc Tena. U3menenue wummynbca. Mmmnynbe cuiibl. 3aKOH COXpPAaHEHUS] HMMIIYJbCA.
PeakTuBHOE IBUKEHUE.

Mexanundeckas paboTa U MOIIHOCTh. PaboTa cui TsbkecTH, ynpyroctu, TpeHus. CBs3b dHEPTUn
u pabotel. [loTeHnmWanpHash DJHEPrWs Tena, MOAHIATOIO HaJ IOBEPXHOCTBHIO 3EMIIH.
IToreHunanbHas sHEPrUs cxaTtol npykuHel. Kunernueckas sneprus. TeopemMa 0 KUHETUUECKOU
SHEpPruu. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPIUH.



Hemoncmpayuu.

Habnronenrne MexaHHYeCKOro JBUKEHHUS Tela OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHue MyTed U TPACKTOPUM JABUKEHHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX Tl
oTCcU€Ta.

N3MepeHne CKOpOCTH U YCKOPEHHUS MPSIMOJIMHEHHOTO IBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKECHHUSL.

HaGnronenue nBukeHus Tesaa no OKpyKHOCTH.

Habnronenne MexaHWYeCKHX SIBJICHUH, MPOMCXOMAIMX B cucteMe orcuéra «Temexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTEIHHO KaOuHEeTa (hHU3HUKH.

3aBUCHUMOCTD YCKOPEHHUSI TeJla OT MacChl TeJla U IEUCTBYIOINIECH Ha HETO CHUJIBI.

HabGmonenue paBeHcTBa CUil IPU B3aUMOJICHCTBUU TEJI.

N3meHenue Beca Tena npyu yCKOPEHHOM JIBH)KEHHH.

[lepenaya nmmynbca Ipu B3aUMOJEHCTBUU TEI.

[IpeoOpazoBanus YHEPTUU IPU B3aUMOICHCTBUH TEJ.

CoxpaHeHre UMIyJIbCa PU HEYNIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHue UMITYJIbca IPU a0COMOTHO YIPYTOM B3aUMOCHCTBHH.

HabnroneHne peakTHBHOTO JIBHYKEHUS.

CoxpaHeHue MEXaHUYECKOW IHEPTUH NPU CBOOOIHOM I1aJIEHUU.

CoxpaHeHue MEXaHUYECKOW SHEPTUH MPU JIBUXKEHUHU TeJIa MO ACHCTBUEM MIPY>KUHBI.
Jlabopamopnusie pabomot u onvimeol.

KoHcTpynpoBanue TpakTta [uisl pa3roHa M JajJbHEUIEro paBHOMEPHOTO JIBMXKEHUS IIapuKa WU
TEJICKKHU.

Ornpezenienne CpeaHel CKOPOCTH CKOJIBKEHUSI OpycKa WM JBUKEHHS IIapuKa MO0 HAKJIOHHOW
MJIOCKOCTH.

Ornpezenenne yCKOpeHus Tena Npyu paBHOYCKOPEHHOM JIBUKEHUHU 110 HAKJIOHHOM MJIOCKOCTH.
UccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHHM TPHU PABHOYCKOPEHHOM JIBHKCHUH 0O€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUIOTE3bI: €CIH MPH PAaBHOYCKOPEHHOM JIBIKEHUH 0€3 HAayadbHOM CKOPOCTH IYTH
OTHOCSITCS KaK psAJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHU OJIMHAKOBBI.
UccnenoBanue 3aBUCUMOCTH CUJTBI TPEHHUS CKOJIBKEHHUS OT CHIIBI HOPMAJIbHOTO JaBJICHUSI.
Ornpenenenne ko3P huieHTa TPEHUSI CKOIbKCHHUS.

Ornpenenenne )kECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUIBI TPEHHS MPU PABHOMEPHOM JBMKEHHH Tella MO0 TOPU3OHTAIBHOMN
MTOBEPXHOCTH.

Onpenenenne padOTHI CHIIBI YIPYTOCTH MPU MOIBEME TPy3a C UCIIOIB30BAHUEM HETIOBUKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

N3yuenue 3aKoHa COXpaHEHUs! SHEPTUU.

Pazgen 9. Mexannuyeckue Kojae0aHMsI M BOJIHBI.

KonebGarenbHoe pnBuxkeHue. OCHOBHBIE XapaKTEPUCTHKU KoJeOaHUN: TMepuoj, YacToTa,
aMmIuTyna. MaremaTuuecKuil W NpPYKUHHBIM MasTHUKH. [IpeBpailieHne 5sHepruu mnpu
KOJ1e0aTeIbHOM JIBHKCHUU.

3aryxatomue koyieOaHusA. BwiHyX)7eHHBIE KoneOanus. Pe3onanc. MexaHWuyeckwe BOJHBI.
CBolicTBa MexaHn4yecKux BOJIH. [IpogosibHbIE U TTONIEpEYHbIE BOJIHBL. J[JIiHA BOJHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TeJlE, CEUCMUYECKUE BOIHBI.

3Byk. [ poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTPa3BYK.
Hemoncmpayuu.



Hab6nronenue konebanuii Tel moa JeHCTBUEM CHITBI TSDKECTH W CHITBI YIIPYTOCTH.

Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaburoneHne BbIHYX/I€HHBIX KOJ€0aHUI U pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopuwie pabomsl u onvimol.

Omnpenenenue 4acToThl U Meproia KoineOaHuil MaTeMaTHYecKoro MasTHHKA.

Omnpenenenue 4acToThl U Mepruoa KojaeOaHuil Mpy>KUHHOTO MasTHHUKA.

HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJICOAHUH MTOABEIICHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOIA KOJICOAHNH MPYKMHHOTO MasiTHUKA OT MacChl Tpy3a.
[TpoBepka HE3aBUCHMOCTH MEePHO/Ia KOJIeOaHH Irpy3a, MOJBEIICHHOTO K HUTH, OT MacChl rpys3a.
OnBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh NEpUoAa KojeOaHUN NPYKMHHOTO MasTHHKA OT
MacChbl I'py3a U )KECTKOCTU MPYKUHBI.

N3mepeHune yckopeHus cBOOOAHOIO MaJACHHUS.

Pa3pnen 10. DinekTpoMarHuTHoe 1moJ1e ¥ 3JIeKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE I0JIe. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[llkana »ME€KTPOMAarHUTHBIX BOJH. VCIIONIb30BaHME 3JIEKTPOMArHUTHBIX BOJH JJISi COTOBOM
CBSI3H.

DJeKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

BosHOBEBIE CBOIICTBA CBETA.

Jlabopamopuvie padomol u onvimel.

N3yueHne cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO Tene(oHa.

Pa3nes 11. CBeToBbIe sIBJICHUS.

JlyueBas monens cBeta. Mcrounuku cBeta. [IpsMonnHeliHoe pacpocTpaHeHue cBeTa. 3aTMEHHUS
Connua n JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

ITpenomnienne cBera. 3akOH IpesloMiIeHHs cBeTa. [lolHOe BHyTpeHHEE OTpakeHHE CBETa.
Hcnonb30BaHne OTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox nmydeit B nuH3e. OnTudeckas cuctema ¢oToarnmapara, MUKPOCKOIIa U TeJIeCKora.
I'na3 kak onTuyeckas cucreMa. bim3opykocTs U 1aabHO30PKOCTb.

Paznoxenune Oenmoro ceera B crnekTp. OmbiTel HpioToHa. CroXeHHE CIEKTpPabHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[TpsimonuHEITHOE pacIpoCTpaHEHHE CBETA.

OtpakeHue cBera.

[Toryuenue n300pakeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenomnenue cera.

OnTHyeckuii CBETOBOI.

Xon yueit B coOuparomei JuHse.

XoJ aydeil B pacCcenBaloOIIeH JIMH3E.

[Tomy4yenune n300paskeHHIA ¢ TOMOIIIBIO JIHH3.

[Tpuniun aeictBus doroarnmapara, MUKPOCKONA U TEIECKOIIA.

Mogens rnasa.

Pasnosxenue 6enoro ceera B CHEKTP.



[Tony4yenue Genoro cBera MNpu CIOKEHUH CBETA PA3HBIX 1[BETOB.

Jlabopamopuvie pabomsl u onvimol.

HccnenoBanue 3aBUCUMOCTH yIJla OTPAKEHUsI CBETOBOTO JIyya OT yrJia MaJeHusl.

N3yueHne xapaKTepUCTHK U300pakeHUs MpeMeTa B IIIOCKOM 3epKaie.

HccnenoBaHue 3aBUCUMOCTH yIJla MIPEJIOMIIEHUsI CBETOBOIO JIyda OT yIJla HaJleHHsl Ha TpaHuLe
«BO31YX—CTEKIJIO».

[Tony4yenne n300paKeHU C MOMOIIBIO COOMPAOIIECH JTHH3HI.

Onpenenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKON CHUIIbI COOMPAIOIIEH JINH3BI.

OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnbITH IO BOCTIPHUSATHUIO IIBETA IPEMETOB MPH UX HAOIIOJCHUN Ye€pe3 LIBETOBBIC (PHIIBTPHI.
Pa3nen 12. KBanToBble fiBJIeHUS.

OmnbiTel Pe3epdopna u mimanerapHas mozaenb atoma. Mopens atoma bopa. Mcenyckanue u
norJomeHre ceera atoMoM. KBantsl. JInuneiuaTbie CEKTPBI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U ramma-usnyuenus. CTpoeHne aToMHoro sigpa. HykionHas
MoJieJdb aroMHOro sapa. M3oronel. PaanoaxtuBHble mnpeBpameHus. [lepuon momypacmnana
aTOMHBIX sJIep.

SnepHble peakuuu. 3aKOHBl COXPAHEHMs 3apsIOBOIO U MAacCOBOIO YHCEN. DHEPrusi CBA3M
aToMHbIX saep. CBs3p Macchl U SHepruu. Peakuum cuHte3a u geneHus sjep. Mcrounuku
sHeprun CosHUA U 3BE3 .

SAnepnas sHepreruka. /leificTBus pagMoaKTUBHBIX U3IYYEHUH HA KUBbIE OPraHU3MBbI.
Hemoncmpayuu.

CrieKTpbl U3JIy4eHUs U TOTJIOMICHHUS.

CriekTpbl pa3IMyHbIX T'a30B.

CnexTp Bogopo/a.

HaGnronenue TpekoB B kamepe Buibcona.

Pabora cuérunka HOHM3UPYIOMIMUX U3TYyUCHU.

Perucrpanus n3mydeHus IpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie padomol u onvimel.

HaOnronenue CrijIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYEHHUS.

HccnenoBanue TPEKOB: U3MEPEHNUE SHEPTUHU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenne paaoakTUBHOTO (oHA.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBEHO--0000IAIOIIUKA MOAYJb IpeJHa3HaueH Uil CHUCTeMaTH3aluu U 0000IIeHus
MPEIMETHOTO COACPKAHMS U ONIbITA AESITEbHOCTH, TPUOOPETEHHOTO MPH U3YYEHUH BCETO Kypca
¢bu3MKY, a Takke i MOATOTOBKM K OCHOBHOMY I'OCY/AapCTBEHHOMY 3K3aMEHY MO (pu3uKe yis
00yyaromuxcsi, BRIOPAaBIINX 3TOT YUEOHBIH MpeaMer.

[Tpy m3ydeHUH NaHHOTO MOJIYJS Peau3yIOTCS U CUCTEMATH3UPYIOTCS BUABI IEATEIbHOCTH, HA
OCHOBE KOTOPBIX 00€CIeUnBAETCS JOCTUKEHUE MPEIMETHBIX U METANPEAMETHBIX IJIaHUPYEMBIX
pe3ynbTaToB 00ydeHus, POpMHUpPYETCsl €CTECTBEHHOHAyYHasi TPaMOTHOCTb: OCBOEHHE HayYHBIX
METO/IOB HCCIICIOBAaHUS SIBICHUN NPUPOABI M TEXHHUKH, OBJIAJCHHE YMEHUSMU OOBSICHSITH
¢u3nueckue SBJICHUS, NPUMEHSS IMOJNyYeHHblEe 3HAHWSA, peIIaTh 33Ja4dd, B TOM 4YHCIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[TpuHIMNMAIBHO AEATENbHOCTHBIM XapaKTep JaHHOIO pasfelia peanusyercs 3a c4€T TOro, 4To
00yyaromuecs BHIIOIHSIIOT 3aJaHHs, B KOTOPBIX UM IpeIaracTcs:

Ha OCHOBE IOJIyYCHHBIX 3HAHUU pPacroO3HaBaTh M HAYYHO OOBACHATH (PU3MUECKUE SIBICHUS B
OKpY>Kalollle MPUpPOJIe U MOBCEAHEBHOM KU3HH;



HCIIOJIB30BaTh HAYYHBIC MCETOJAbI HCCIICAOBAHUA (1)I/I3I/I‘IGCKI/IX HBJ'IGHI/If/'I, B TOM 4YHUCIC A4
IMMPOBECPKU T'UIIOTE3 U MMOJTYUCHUSA TCOPCTUICCKUX BBIBOAOB,

O00BACHATH HAayY4YHBIC OCHOBBI HanOoJiee Ba)KHBIX JOCTHKCHHI COBPCMCHHBIX TCXHOHOFHﬁ,
HarmpuMmeEp, MPaKTUICCKOro UCII0JIb30BaHUA Pa3JIMYHbIX KCTOYHUKOB SHEPIru Ha OCHOBE 3aKOHA
MMpEBpaIICHNA U COXPaHCHH BCEX N3BCCTHBIX BUI0OB SHEPI'UH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHS INPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Wzyuenue (pu3mKu Ha ypoBHE OCHOBHOTO OOIEro 0Opa3oBaHUsl HAMPABIEHO Ha JIOCTHXKEHUE
JMYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

B pesynbrate nzydenus Gpusnku Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHus y 00y4arouierocs
OyayT cOpMUPOBAHBI CIIEAYIONINE JINYHOCTHBIC PE3YJIbTAThI B YACTH:

1) mnaTpMoTH4YeCKOro BOCIIUTAHUSA:

- TMPOSIBIICHHE WHTEepeca K HUCTOPUU M COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKON (U3UYECKOM
HAYKU;

- IGHHOCTHOE OTHOIIIEHUE K JIOCTHKCHUSM POCCUNUCKHUX YIEHBIX--(DU3UKOB,;

2) rpa:KIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacTUIO B OOCYKJIEHUU OOIIECTBEHHO 3HAUYMMBIX M STUYECKHX
po0JIeM, CBSA3aHHBIX C IPAKTHYECKUM TPUMECHEHHUEM JIOCTHKCHHUN (DU3HKWY;

- 0CO3HAaHHUE BAXKHOCTU MOPAJIbHO--3THUYECKUX MPUHIIUAIIOB B JEATEILHOCTH YYEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

- BOCIIPHUSTHE JCTETUYECKMX KauecTB (pu3Mueckod Hayku: €€ TapMOHUYHOTO IMOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUSA:

- OCO3HAHME [IEHHOCTH (PU3NYECKOI HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUM, BaKHEUILEH COCTABIISIIOLIEH KYIbTYpHI;

- pa3BUTHE HAYYHOU JTF0003HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENIbCKON AESITETbHOCTH;

5) dopmupoBanusi KyJbTYpPbl 310POBbs U IMOIUOHAJIBLHOTO 0JIATONOJIYYMSI:

- OCO3HAaHME IEHHOCTH 0e30MacHOro odpasa )KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE,
BaXHOCTH TIPaBHJI OE30MAaCHOTO MOBEAEHUS HAa TPAHCIOPTE, Ha JIOPOTax, C AIEKTPUUECKUM U
TETJIOBBIM 000PYZI0OBAaHUEM B JOMAIIIHUX YCIOBUSX;

- c(hopMUPOBAHHOCTh HaBbIKa pedIeKCUU, TTPU3HAHKWE CBOETrO IpaBa HAa OMMOKY M TaKOTo e
1paBa y JIpyroro 4ejoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

- aKTMBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTeIbHOI
OpraHu3aIy, ropoja, Kpasi) TEXHOJIOTHYECKON M COLMAIbHON HANPaBICHHOCTH, TPEOYIOIIUX B
TOM YHuCle U GU3HUECKUX 3HAHHIA,

- IHTEpEC K MPaKTUIECKOMY H3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOI;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

- OpHUEHTalMs Ha TNpPUMEHEHHE (HU3WYECKUX 3HAHWUW JJIs pemieHus 3a7a4 B 00JacTH
OKpY’KaloIlle cpeibl, NJIaHUPOBAHUS MOCTYNKOB U OIEHKH UX BO3MOXHBIX MOCIEACTBUN AJiA
OKpPY’KaloIllel Cpebl;

- OCO3HaHME INI00ABHOTO XapaKTepa HKOJIOTUYECKUX NMPOOIeM U MyTel UX pelieHus;

8) ajanTanuu K U3MEHSIOIMMCS YCJIOBHAM COLUAIBHON U MPUPOAHOM CPebl:

- MOTPeOHOCTh BO B3aUMOJICHCTBUU TIPHU BBIOJHEHUU UCCICIOBAHUA M MPOEKTOB (PU3NYECKON
HaIPaBJIECHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JPYTHUX;

- IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU 4epe3 MPAKTUYECKYIO ACSITENbHOCTD;

- TOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4ucie GOpMYyIUpPOBATH UIEHU, MTOHATHUS,
TUTOTE3bI 0 (PU3HUECKUX OOBEKTaX U SBICHHUSIX;

- 0CO3HaHME Je(PHUINUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;

- IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHMIA,



- CTPEMJICHHE aHAJIM3UPOBATh M BBISBISATH B3aMMOCBSI3HM MPHUPOBI, OOIIECTBA U DKOHOMHUKHU, B
TOM YHUCJIE C UCTIOIh30BaHUEM (PU3NUYCCKUX 3HAHMIA,

- OLICHKA CBOUX JICUCTBUH C yUETOM BIMSHHS HA OKPYXKAIOIIYIO CPEY, BO3MOXKHBIX TJI00ATBHBIX
IOCJICICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbpTaTe ocBOeHMs MporpaMMbl Mo (U3UKE Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS Y
oOydaromierocsi OyayT chopMHpoBaHbl MeTanpeIMeTHbIe Pe3yJabTaThl, BKIIOYAIOIINE
MIO3HABATENIbHBIE YHHUBEpCAJbHbIE y4yeOHBbIE JCHCTBUS, KOMMYHHMKATHBHBIC YHHUBEPCAJIbHBIC
yueOHbIe JIeMCTBUS, PETYJIATUBHBIC YHUBEPCAIbHbIE YyUeOHbIE ACHCTBUSI.

ITo3naBaTe/IbHBbIE YHHBepCcaIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKH O0BEKTOB (SIBJICHHN);

yCTaHaBJIMBaTh CYIIECTBEHHBIM MpPHU3HAK KiIacCH(UKAIMKU, OCHOBAaHHMSA I O0OOLICHUS U
CpaBHEHHS;

BBISBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEUUS B pacCMaTpUBaeMbIX (pakTax, MaHHBIX U
HaOJIIOJCHUSX, OTHOCSIIUXCS K (PU3UUECKUM SBICHHSIM;

BBISIBJISITH TIPUYMHHO--CIICICTBEHHBIC CBS3M IPU M3YUYCHHH (PU3MUECKHUX SIBJICHUH M IPOLIECCOB,
JIeNIaTh BBIBOJIBI C MCITOJIb30BAaHUEM JIETYKTHBHBIX M HHIYKTUBHBIX YMO3aKITFOUE€HHH, BBIIBUTATh
THITOTE3BI O B3aUMOCBSI3SX (DU3NYECKUX BEINYNH;

CaMOCTOSITENIbHO BBIOMpATh CIoco0 pemieHus y4yeOHOM (u3nyeckod 3anaun (cpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHUs, BHIOOP Hauboee MOIXOSAIIEIo ¢ y4ETOM CaMOCTOSTEIbHO
BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBaTebcKue AeiiCTBUS:

UCIIOJIb30BaTh BOIIPOCH! KAaK UCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,

OPOBOJIUTH IO CAMOCTOSITEIIBHO COCTaBIEHHOMY IUIAHY OIBIT, HECIIOXHBIA (U3NUECKUi
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHIE (PU3NIECKOTO SIBICHUS;

OLICHUBATh Ha TPUMEHHMOCTh M JIOCTOBEPHOCTh HH(OpMAIMIO, MOJYyYCHHYI0 B XOJIe
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

CaMOCTOSITENbHO (OpMYIUpPOBaTh OOOOIIEHUS M BBIBOABI IO pe3yiabTaTaM IMPOBEAEHHOTO
HaOJIFO/ICHUS, OTIBITA, UCCIICTOBAHHS,

NPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BuTHE (U3NYECKUX TPOIECCOB, a TaKXKe
BBIJIBUTATh TPEATIOIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

NPUMEHSATH Pa3InIHbIE METOJbl, HHCTPYMEHTHI U 3aIPOCHI MPH MOMCKE U 0TOOpe MHPOpMAIIUu
WM JAHHBIX C YYETOM MpPEASIOKEHHOM yueOHOoM pu3ndeckoi 3a1auu;

aHaAJTM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPHIPETHUPOBATh MHPOPMALUIO PA3IUYHBIX BUIOB U
dbopM TpeCTaBICHNUS;

CaMOCTOSITEIbHO ~ BBIOMpaTh ONTHMaIbHYIO GOpMy TIpeACTaBieHHs HWHopMmanmuu U
WUTIOCTPUPOBATh PeIlaeMble 33/1a4H HECIOKHBIMU CXEMaMH, TuarpaMMaMi, HHOU rpaduKon u
X KOMOWHAIUSMHU.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe JelcTBHUA:



B Xoe OOCYXJCHHS y4eOHOro maTepualia, pe3ylbTaToB J1abOpaTOpPHBIX pabOT W MPOEKTOB
3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXJIAaeMOW TEMbl M BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha
peleHne 3a7a9u ¥ MoJIepKaHue 0JIaroKenaTeIbHOCTH OOIIEHUS;

COIIOCTaBJISITh CBOM CYXJCHUS C CYXJICHUSIMH JPYTUX YYacCTHUKOB JHAJIOra, OOHAPYKHUBATh
pas3Inyre U CXOJCTBO MO3HIINH;

BBIPaXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATH Pe3yJIbTAaThl BBIIOJIHEHHOTO (PU3MUECKOTO OMbITa (PKCHEpUMEHTA,
UCCIICIOBaHHUS, TIPOCKTA);

NOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHJHOM W WHIUBUAYaTbHOW pabOTHl INpU
pELICHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBbI;

NPUHUMATD IETTH COBMECTHON NeSTENbHOCTH, OPraHMU30BBIBATh JACHCTBUS MO €€ JOCTHIKEHUIO:
pacrpeneniaTb poii, OO0CYXIaTh IMPOLECChl M PE3yJIbTaThl COBMECTHOW pPa0OThI, 0000IIATH
MHEHHS HECKOJIbKUX JIFOJICH;

BBITOJIHATH CBOIO YacTh pabOThI, TOCTUTAst KAYECTBEHHOTO Pe3ysIbTaTa 10 CBOEMY HalpaBJICHUIO
¥ KOOPAWHHUPYS CBOU JICUCTBHUS C APYTUMHU WICHAMH KOMAH/IbI,

OLICHUBATh KA4YeCTBO CBOET0 BKJIaJa B OOMIMH NTPOAYKT IO KPUTEPHUSM, CAMOCTOSITEIHHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble JelcTBUS

Camoopranu3amnus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsAX, TPeOYIOLUX s pEelIeHUs
(bu3nyeCKuX 3HAHMI;

OpPUEHTHPOBATHCSI B PA3IMYHBIX IMMOAXOJaX NMPHHATUS PeleHUH (MHAMBUIYAJIbHOE, MPHHITHE
pEILIEHNUs B IpyMIe, IPUHATHE PELLICHUI TPYIIIOi);

CaMOCTOSITENIbHO COCTaBIISATh aITOPUTM pelIeHUs PU3NYECKON 3aauu WM TUIaHA UCCIIETOBaHUS
C y4éTOM MMEIOIIMXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
npeJiaraéMble BapuaHThl PELICHU;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJJIEKT:

JIaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh IJ1aH e€ N3MEHEHHUS,

OOBSICHATH MPUYMHBI TIOCTUKEHUS (HETOCTHKEHHS) PE3yIbTaTOB JESITeIbHOCTH, AaBaTh OL[CHKY
nproOpPEeTEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JESATENBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHUS (U3NYECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBILIUXCS CUTYalluH,
YCTQHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LENH U YCIOBUIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCHU Ha HAayuyHYIO TEMY,
MOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

IpU3HaBaTh CBOE MPAaBO Ha OUIMOKY MpH pelIeHUH (U3NYECKUX 3ajiad UM B YTBEPKACHUAX HA
Hay4yHbIE€ TEMBI U TAKOE XK€ MPABO IPYroro.

INPEJIMETHBIE PE3YJIBTATDI

K koHiy o0y4enus B 7 Kjiacce rpeIMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTPAXKaTh
c(hOpMHUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUMN:



UCIIOJIb30BaTh TOHATHA: (U3MUECKHEe U XUMHUYECKHE SBJICHUS, HAOIIOJACHHE, SKCIIEPUMEHT,
MOJIeIb, TUIIOTE3a, CAWHUIBI (PU3UUYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BelecTBa (TBEPIOE, JKHUAKOE, Ta3000pa3HOE), MEXAHMYECKOE JBI)XEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpUs, paBHOJACHCTByIOMAs Ccuia, aegopmaius
(ynpyrasi, macTu4yeckas), HeBeCOMOCTb, COOOIAOLIUECS COCY/IbI;

pasnuyath sBieHus (aud¢ys3us, TEIUIOBOE JBWKEHHME 4YacTHI[ BEUIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHHE, MHEPLMS, B3aUMOJECHCTBUE TEJ, PABHOBECUE TBEPIBIX
TeJ C 3aKperUIEHHON OChIO BpallleHHUs, repenaya JaBieHHs] TBEPIbIMU TellaMU, )KUJIKOCTIMU U
razamu, arMocdepHoe JaBlIeHUE, IUIaBaHHUE TeJN, MPEBPALICHUS MEXaHWYECKOW SHEpruu) Mo
ONMCAHUIO HUX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOUIMX JAHHOE
¢du3uueckoe sBICHUE;

pacro3HaBaTh MPOSIBICHUE H3YUYEHHBIX (PM3MUECKHUX SIBJICHHM B OKPYXKAIOUIEM MHpE, B TOM
yrcne (pu3uveckue SBJICHHS B MPUPOE: MPUMEPHI JBIKEHUS C Pa3IUYHBIMU CKOPOCTSMHU B
JKUBOM M HEXHUBOW MpHUpOJE, ACUCTBUE CHJIBI TPEHUS B NPUPOJE M TEXHUKE, BIIHSIHUE
aTMOC(EepHOTO NaBJICHUS HA JKUBOW OpPraHU3M, IUIaBaHHE PbIO, PHIYard B TEJE UYEIOBEKa, MPU
9TOM TMEPEBOJIUTH MPAKTHUECKYIO 3aJady B Y4eOHYIO, BBIICNATH CYIIECTBEHHBIE CBONCTBA
(mpu3HakK) GU3NYECKUX SBICHUM;

ONKCBHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MYECKUE SBICHHS, WCIONb3Ys (PHU3NIECKUE
BEJIMUYMHBI (Macca, 00bEM, IIOTHOCTh BELIECTBA, BpeMs, IyTh, CKOPOCTb, CPENIHSAS CKOPOCTb,
CWJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Teja, Cujla TPEHUs, JAaBlieHue (TBEPAOro Tena, KHUJIKOCTH,
ra3a), BBITAJIKMBAIOIIAs CUJIa, MeXaHW4eckass paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(p(UIMEHT MOJE3HOro ACWCTBHUS MEXaHM3MOB, KMHETHYECKass M IMOTEHLMAJIbHAs IHEPIus),
IpU ONHCAHMM MPaBWIBHO TPAKTOBaTh (PU3MYECKUII CMBICI HCIHOJb3YEMBIX BEJIMYUH, HX
0003HaYeHHs] U €IUHUIBI (U3MUECKUX BEIUYHMH, HAXOAUTh (OPMYIBI, CBSA3BIBAIOIIUE TAHHYIO
(bu3NYECKYI0 BEIHUMHY C APYTUMHU BEIMYUHAMH, CTPOUTH TpadUKU M3y4YEHHBIX 3aBHUCUMOCTEH
(UBHUYECKUX BEIUYHH,

XapaKTepu30BaTh CBOWCTBAa Tes, (U3MYECKHE SIBJICHHUS M IPOLIECCHl, HCIOJB3Ys MpaBuUia
CIIOKeHHsI CHIT (BJIOJIb OJHOM MpsiMOii), 3akoH ['yka, 3akoH I[lackans, 3akoH Apxumesa, IPaBHIIO
paBHOBecHsI pbryara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOil
SHEpruM, MpH OSTOM JaBaTb CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa M 3alMChIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (U3MYECKUE SIBJICHUS, NMPOLECCHl M CBOMCTBA TEJ, B TOM 4YHCIE U B KOHTEKCTE
CUTyalluii MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATH NPUUYUHHO--CICCTBEHHBIC
CBSI3H, CTPOUTH O0BSICHEHHE U3 1—2 JOTHYECKHX I1aroB ¢ OMoOpoi Ha 1—2 M3y4yeHHBIX CBOWCTBA
bU3HYeCcKuX SBICHUHN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemiath pacuéTHble 3a7aud B 1—2 HEHCTBHs, UCHOJB3Yd 3aKOHBI M (POPMYJIBI, CBA3BIBAIOIINE
¢u3nyeckre BEIMYUHBI: HA OCHOBE aHalM3a YCIOBMS 33/1a4M 3alHCHIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PM3UYECKUE BEIUUMHBI B (QOPMYIIBI U MPOBOJUTH PACUETHI, HAXOAUTH CIIPABOYHBIE
JaHHble, HEOOXOJWMMBbIE MJI1 pEeUIeHHs 3a/ad, OLIEHHWBATh PEATUCTUYHOCTh MOJyYEeHHOU
(bU3nUeCcKOil BETUUNHBL;

pacrio3HaBaTh MpOOJIEMbI, KOTOPbIE MOXXHO DPEIIMTh MpPHU MOMOIIM (PU3HYECKHX METOIOB, B
OMMCAHUN HCCIIEJIOBAHMS BBLACIATH IPOBEpsieMOE NPEANoIOKeHUe (TUIoTesy), pa3iandarh U
MHTEPIPETUPOBATH MMOTYYCHHBIN pe3yNnbTaT, HAXOAUTh OIIMOKM B XOJE OMbITA, JI€1aTh BBHIBOJIbI
II0 €ro pe3yJbTaTaMm;



IPOBOJIUTH ONBITHl MO HAOMIOAECHUIO (DU3MUYECKUX SIBICHUNH WM (PU3MUECKUX CBOMCTB TeIl:
(dopMynHMpoBaTh MpOBEpsieMble MPENOI0KEHUs, COOUPAaTh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0/ OMBITa U (POPMYIUPOBATH BHIBOJIBI,

BBIIOJIHATh MpSIMBbIE HM3MEPEHMsI pPACCTOAHUS, BPEMEHM, MacChl Teila, 00béMa, CWIbl U
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM aHAJIOTOBBIX U LIU(POBBIX MPUOOPOB, 3aUCHIBATH MOKA3AHUSA
nprOOPOB ¢ YIETOM 33JaHHON aOCOFOTHON MOTPEITHOCTH U3MEPCHHI;

IOPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOW (PU3MYECKOH BEIMYMHBI OT JPYrod
UCIIOJIb30BAaHUEM MNPSAMBIX MU3MEPEHUH (3aBUCHMMOCTH IyTH PABHOMEPHO JBHXKYILEIOCs Teja OT
BPEMEHHU [IBUKCHUs Teja, CHJIbl TPEHHUS CKOJBbXKEHHUs OT Beca Tela, KadyecTBa 0OpaboTKU
MIOBEPXHOCTEN TE€l1 U HE3aBHUCHUMOCTH CHJIBI TPEHHUS OT IJIOLIAAM CONPUKOCHOBEHUS TEJ, CHJIbI
YIPYTrOoCTH OT YIUIMHEHUS NPYXXHHBI, BHITAJIKUBAIOIIEH CHUJIBI OT 00bEMa MOrpy:KEHHOW YacTH
TeJa ¥ OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Te€jda, OT IJyOMHBI, Ha
KOTOPYIO NOTPYXKEHO TeNO, YCIOBUN IUIaBaHMs TeJl, YCIOBUH paBHOBECHS pbluara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4EOHOIO MCCIEJOBAaHMsS, COOMpAaTh YCTAHOBKY M BBIIOJHSATH
U3MEpeHUus, CcJenysd MpeIOKeHHOMY IUIaHy, (DUKCHPOBaTh pe3yJbTaThl IOJy4EeHHON
3aBUCUMOCTH (U3MUYECKUX BEIMYMH B BHUJAE HNPEJIOKEHHBIX TaOMUI] U TrpaduKoB, JenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIICJOBAHMS,

IPOBOJUTh KOCBEHHBIE M3MEPEHUs! (U3NYECKUX BEIWYHMH (IUIOTHOCTH BEHIECTBA JKUIKOCTH U
TBEPAOrO Tela, CUIa TPEHUS CKOJIbKEHHUS, JaBJIEHUE BO3/yXa, BBITAIKUBAIOLIAS CHIIA,
JeMCTBYIOIAs Ha MOrPYKEHHOE B )KUJIKOCTh TEJ0, KOA((UIMEHT MOJE3HOrO JeHCTBUS MPOCTHIX
MEXaHU3MOB), Cleaysl NMPeII0KEHHOM WHCTPYKIMU: HPU BBINOJHEHUM H3MEpEeHUil coOuparthb
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOM BEJIMYUHBL;

coOiroaaTh MpaBuiia TEXHUKU 0€30I1acCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
yKa3bplBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, pblyar, MOJABMKHBIA U HEMOABHXKHBIN OJIOK,
HAKJIOHHAs IJI0CKOCTh;

XapaKTepu30BaTh MPHUHIMIIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMICTB C
OMOpol Ha HMX OnucaHus (B TOM 4HCIE: TOJIMIMIIHUKYM, YCTPOWCTBO BOJONPOBOAA,
THJIPABIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOM HAcoc, apeoMeTp), UCHONIb3ys
3HaHMUSI O CBOMCTBAX (U3NYECKUX SIBICHUH U HEOOXOAMMbIE (U3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

IOPUBOANUTE MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMEpax) MPAaKTUYECKOTO HCIOIb30BAaHUS
(bu3nUecKrx 3HaHUH B MOBCEIHEBHON KM3HM I o0ecTiedeHns: 6e3011acHOCTH TP 00pallieHUH ¢
npubopaMyd W TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUsS 3J0POBbsI U COOJIOJEHUS HOPM
HKOJIOTUYECKOTO MOBEJICHHS B OKPYKaIOLIEeH Cpele;

OCYILIECTBIISITh OTOOP MCTOYHUKOB HMH(popManuu B MHTEpHETE B COOTBETCTBUHU C 33JaHHBIM
MIOMCKOBBIM 3aIIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M IYTEM CpPaBHEHUS PA3JIMYHBIX
VCTOYHUKOB BBIJCNIATh MHPOPMAINIO, KOTOpas SIBISETCS MPOTUBOPEUMBOW HIIM MOXKET ObITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh MpPU BBIIOJHEHUH Y4YEOHBIX 3aJaHUN HAayYHO--TIONMYJSIPHYIO JIUTEPaTypy
(GU3MUecKOro CcoJepXKaHHs, CIPAaBOYHBIE MaTepualibl, pecypchl ceTH VHTepHeT, BIaJeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3 OJHOM 3HAKOBOH
CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIE KpaTKWE IHChMEHHBIE W YCTHBIE COOOIIEHHsS Ha OCHOBe 2-3
UCTOYHHUKOB MH(OPMALUN (PU3UUECKOTO COIEpKaHMsI, B TOM YHCJe MyOIHMYHO JenaTh KpaTKue
COOOLIeHNs O pe3ynbTaTax IPOEKTOB MM Y4YEOHBIX HCCIEAOBAaHHUM, MPU 3TOM TI'PAaMOTHO



UCIOJIb30BaTh M3YYEHHBIN MOHATUIHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUIEHUE
MPE3EHTALUEN;

IIPY BBINTOJHEHUH y4EOHBIX MPOEKTOB U MCCIECIOBAHUN pacrpeaessTh 00S3aHHOCTH B IPyIIE B
COOTBETCTBUM C IIOCTABJICHHBIMU 3a/ladyaMHM, CJIEIUTh 3a BBIIOJHEHMEM IIJJaHa JEHCTBHI,
aJIeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb TIPYMIbI, BBICTPAUBATH
KOMMYHHUKaTUBHOE B3aUMO/JICHCTBUE, YUNThIBasi MHEHUE OKPYKAIOIIHX.

K kony o0ydenus B 8 kjiacce rnpeqMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JTOJDKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh y O0YYArOIUXCS YMEHUI:

UCIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBMKEHHE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHUSL BEIECTBA, KPUCTAJUIMYECKHE M aMop(HbIe Tena, HACHILEHHBIH U
HEHACBILIECHHBIN I1ap, BIAKHOCTb BO3/lyXa, TEMIIEpPAaTypa, BHYTPEHHSISI SHEPrus, TEIUIOBOMN
JIBUTATellb, 3JEMEHTApHBIA DSJIEKTPUUYECKUH 3apsfll, 3JIEKTPUUECKOe II0je, IPOBOJHUKU U
JUBJIEKTPUKHU, IOCTOSHHBIHN 3J1€KTPUYECKUN TOK, MATHUTHOE I10JIE;

pa3nuyath ABJIEHUS (TEIUIOBOE pacIIMpPEeHHE U C)KaTue, TEIIonepeaaya, TEMIOBOE paBHOBECHE,
CMauMBaHUE, KANWJULSIPHBIE SIBICHUS, WCIApEHUE, KOHACHCALM, IJIaBIE€HUE, KPUCTAILIM3ALUL
(oTBepAeBaHuE), KUIIEHHE, TeIonepesaya (TEeIIONpPOBOJIHOCTh, KOHBEKLUS, H3JIy4YEHHE),
JIEKTpU3alMsl TeJl, B3aUMOJACUCTBHE 3apsiioB, JEHCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JEWCTBUE MAarHUTHOIO MOJS HA NMPOBOJHUK C TOKOM,
AJIEKTPOMAarHuTHas: MHIYKIMS) 1O OMUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh IpPOSBICHUE M3YYEHHBIX (PU3MUECKUX SIBJICHUH B OKpYXAlOIEM MHpE, B TOM
ymclie pU3NYecKue sSBJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSHKEHHUE U KallUJUIAPHBIE SIBICHUS B
pUpoJie, KPUCTAIUIBI B IIpUpoe, uznydenre CoiiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3HI,
o0pa3oBaHUe pOChl, TyMaHa, UHesl, CHETa, AJIEKTPUUYECKHe SIBIEHHs B aTMoc(hepe, 2IeKTpHUIECTBO
KHUBBIX OPraHU3MOB, MarHWTHOE Mojie 3eMiH, Jpeiid MOIHOCOB, POJIb MArHUTHOTO IOJIS JUIS
JKU3HU Ha 3emuie, MOJSPHOE CUSIHUE, IIPU ATOM IEPEBOIAUTH MPAKTUUYECKYIO 3a/lady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PU3NUECKUX SBICHUI;

ONHUCBHIBATh M3y4YEHHbIE CBOWCTBA Tel W (PU3MUECKUE SBICHHS, HCIONb3Ys (PU3NUECKUe
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO TEIIOTHI, yeIbHAs TEMI0EMKOCTb
BEIIECTBa, YJAENbHAas TEIUIOTa IUIABJIEHUS, yJedbHas TEIUIoTa MapooOpa3oBaHus, yleiabHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT MOJIE3HOIO JEWCTBUS TEIJIOBOM MAalIUHBI,
OTHOCHUTEJNIbHAS BIAXHOCTh BO3/JyXa, JJIEKTPUUECKUH 3apsl, CHJIA TOKa, DJIEKTPUUECKOE
HalpsDKEHUE, CONPOTHUBIIEHUE MPOBOJHHUKA, YJEIBHOE CONPOTHBIEHHE BEIIECTBa, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKa), MPU OMHCAHUU MPABUIBHO TPAaKTOBAaTh (PU3UUYECKHUI CMBICI
UCIIOJIb3YEMBIX BETMYHMH, 0003HAUYECHUS U €UHUIBI PU3NYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIME JIAHHYIO (DM3WYECKYI0 BEIMYMHY C IPYTMMH BEJIWYMHAMH, CTPOUTH TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH;

XapaKTepu30BaTh CBOMCTBAa Ted, (PU3MUECKHE SBJIEHUS W IPOLECCHI, HCMOIb3ysl OCHOBHbBIE
MOJIOKEHUS ~ MOJIEKYJISIPHO--KMHETUYECKOM  TEOpUU  CTPOCHHS  BEIIeCTBA,  MPUHLHUII
CYNEpIIO3UIMM ToNel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHHus 3apsaa, 3akoH Oma s
ydacTka Lenu, 3akoH Jxoyns—Jlenna, 3akoH coXxpaHeHMs SHEPTUH, IPU ATOM JaBaTh CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMAaTUYECKOE BBIPAKEHHE;

OOBSCHATh (PU3MUYECKUE MPOLECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B KOHTEKCTE€ CHUTyalui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
00BsicHeHHEe M3 1—2 JIOTMYECKUX LIaroB ¢ Omnopoil Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3MUECKUX
SIBJICHHUH, (PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;



pewmath pacu€THbIC 3ahaud B 2—3 AEHCTBHSI, UCHOJb3Yd 3aKOHBI M (OPMYJIbI, CBA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHalM3a YCIOBHS 33/1a4M 3aIKCHIBAaTh KPAaTKOE YCIOBHE,
BBISABIIATh HEJOCTATOK JAHHBIX U PpEHICHUS 3a/Jadyd, BBIOMpATh 3aKOHBI M (HOPMYIIHI,
HeoOXoauMble A1 €€ pellleHusi, MPOBOAUTh PAcu€Thl U CPAaBHUBATh IMOJIYYEHHOE 3HAa4YEeHUE
(GU31M4ecKoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NPOOJIEMbI, KOTOPhIE MOXXHO PEIIUTh HPU TOMOLIM (U3NYECKUX METOIOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUSA, BBIACIATH IMPOBEPSIEMOE IPENIOJIOKEHUE, OLECHUBATh
IPaBUIBHOCTb MOPsAKA IPOBEACHUS UCCIIEI0BaHUS, A€IaTh BEIBObI;

IPOBOJIUTH OIBITH 10 HAOIIOAECHUIO (PU3MUECKUX SBIEHUH WM (U3NYECKUX CBOMCTB Tel
(KanmwIsipHbIE SIBJIEHUS, 3aBUCUMOCTb JaBJIEHHS BO3JyXa OT €ro oObéma, TeMIeparyphbl,
CKOPOCTH IIpolLiecCa OCTBIBAaHUSI M HarpeBaHusi IPU H3JIyYEHUU OT LBETa H3JIydarolen
(morsjomaoeif) NOBEpXHOCTH, CKOPOCTb HCHAPEHUs BOJbl OT TEMIIEPATyphbl KHUJIKOCTH U
wIomaau €€ IMOBEpXHOCTH, JIEKTpU3alUs TeJl U B3aUMOJAEHUCTBHE 3JEKTPUYECKUX 3apslOB,
B3aMMOJICHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yalU3allisd MAarHUTHBIX IOJIEH MOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOI'O TOJS Ha IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOWCTBA  3JIEKTPOJBUIATENIl  IOCTOSHHOIO  TOKa):  (OpPMYIMpPOBaTH  MpPOBEpsiEMble
HPEINONI0XKEeHUs, COOUpaTh YCTAHOBKY M3 IPEUIOKEHHOTO0 O0OpYAOBaHUS, OINUCBHIBATH XO[
OTIBITa U OPMYIIMPOBATH BHIBOJIBI,

BBIIOJIHATH NPSAMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BJIAXKHOCTH BO3/yXa, CHUJIbI TOKA,
HaNpsDKEHUsl C HCIOJb30BAHMEM AaHAJIOrOBBIX MPUOOPOB M JAaTYUKOB (PU3MUECKUX BEIUYMH,
CpaBHUBATh PE3YyJIbTAThl U3MEPEHUH C yUETOM 3a/1aHHONM aOCOJIFOTHON MOrPEIIHOCTH

IPOBOAMTH HCCJIEIOBAaHUE 3aBUCHMOCTH OJHOW (DU3MUECKOH BEIMYMHBI OT JApPYyrol c
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBHCHMOCTH CONPOTHUBJIEHMSI MPOBOAHHKA OT €ro
JUIMHBI, TUIOIIAJN IONEPEUYHOr0 CEUYEHUs U YAEIBHOTO CONPOTUBIIEHUS BELIECTBA IPOBOJHUKA,
CHJIBI TOKa, MAYILIErO0 Yepe3 IPOBOJHHUK, OT HANpPSDHKEHWs Ha IPOBOJHUKE, HCCIENOBAaHUE
[OCJIE0BATEIBHOTO W MApajuIeIbBHOTO  COEAMHEHUH  IPOBOJHHMKOB):  IJIAHUPOBATh
HCCJIEIOBaHKE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS, CIEAYs NPEI0KEHHOMY IUIaHYy,
(bUKCUpOBaTh pPE3yNbTaThl IMOJYYEHHOH 3aBUCMMOCTHM B BUAE TaONUIl U TpaduKoOB, JenaTh
BBIBOJIBI 110 pP€3YJIbTaTaM UCCIIEJOBAHMS;

IIPOBOANTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYMH (yAeNbHas TEMJIOEMKOCTh BEIECTBA,
CONpPOTUBIIEHUE MPOBOJHMKA, paboTa M MOIIHOCTb JJIEKTPUYECKOIO TOKA): IUIAHUPOBATh
U3MepeHusi, COOMpPaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CeIys MPEUI0KEHHOW MHCTPYKIUH, U
BBIUNCIIATH 3HAYEHNUE BEIMUNHBL,

coOiroAaTh MpaBuiia TEXHUKU 0€30IacHOCTU IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh MPHUHIMIIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMICTB C
OMOpol Ha MX ONHMCAHMSA (B TOM YHMCIIE: CHCTEMa OTOIIEHUS JOMOB, T'MTPOMETp, MapoBas
TypOHHa, aMIepMeTp, BOJBTMETP, CUETUYUK DIIEKTPUUYECKOH SHEPrHH, SJIEKTPOOCBETUTEIILHBIC
npuOopbl, HarpeBaTeIbHbIE AJIEKTPONPUOOPHl (IPUMEPHI), SIEKTPUUECKHE IPEeIoXpaHUTENH,
AIIEKTPOMArHuT, AJIEKTPOJIBUraTellb IOCTOSHHOTO TOKA), MCIONb3ysd 3HAHUS O CBOMCTBax
¢u3nueckux sSBICHUH U HEOOXOMMble (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPUTENIbHBIC NMPHOOPHI 1O CXeMaM U
CXEMaTHYHBIM pPHUCYHKaM (KHIKOCTHBII TEPMOMETp, TEpPMOC, IICUXPOMETP, TUIPOMETD,
JIBUTaTellb BHYTPEHHEIO CrOPaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl NIEKTPUUECKUX
Leneil ¢ MOocIel0BaTEIbHBIM U NapaJuIeIbHbIM COCUHEHUEM JIEMEHTOB, pa3jinyas YCIOBHBIE
0003HAUEHHSI FTIEMEHTOB JIEKTPUUYECKHX IICTICH;



MPUBOAUTH MPUMEPHI (HAXOAUTh MWH(POPMAIMIO O MPUMEpax) MPAKTUUYECKOTO HCIOJb30BaHUS
(bu3MYECKUX 3HAHUH B MOBCEAHEBHON KHU3HU JJIsi 00eCTieUeHUsT O€30MaCHOCTH MPU OOPAIEHUH C
npubopaMyd U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHs 3J0pPOBbsi M COOJIOJICHHUS HOPM
9KOJIOTHYECKOTO TTOBEJICHUS B OKPYXKAIOIICH Cpee;

OCYIIECTBIIATh IMOUCK HHGoOpMaIuu (U3HIECKOTO cojaepxkaHus B MHTepHETe, Ha OCHOBE
MMCIOIIUXCA 3HAHUM H NOYTEM CPAaBHEHHUS JOMNOJHHUTEJIBHBIX HCTOYHUKOB  BBIJCIATH
uH(pOpPMAIINIO, KOTOpAs ABJISIETCS MPOTUBOPEUUBOM HITH MOXKET OBITh HEJIOCTOBEPHOIA;
WCIIOJIB30BaTh TIPH  BBIMIOJIHCHUH YYEOHBIX 3aJaHUN  HAyYHO--TIONMYJSAPHYIO JIUTEPATYPY
(U3UYECKOTO COJIEp)KaHUsI, CIPABOYHBIE MaTepualibl, pecypchbl ceTu IHHTepHEeT, BiageTh
npuéMaMyi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOpPMAUKA W3 OJHOW 3HAKOBOU
CHCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHBIE MUCHMEHHBIE M KpaTKUE YCTHBIE COOOIIeHUs, 000011ast HHPOPMAIUIO
U3 HECKOJBbKUX MCTOYHHKOB (PU3UYECKOTO COJEP>KAHUS, B TOM UYHMCIE MYOJIUYHO MPEACTABISATh
pe3yJibTaThl MPOEKTHOM WM HUCCIEJOBATEIIbCKOM JEATEIBHOCTH, MPHU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YUCHHBIN MOHSATUIHBIN ammapar Kypca (U3WKH, CONMPOBOXKAATH BHICTYIUICHUE
Mpe3eHTAlNEN;

[P BBIMOJIHEHUN YYEOHBIX MPOEKTOB M UCCIEIOBAaHUM (DU3UYECKUX MPOIECCOB PACHPENEIThH
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABICHHBIMU 3aJ[a4aMH, CJIICIUTh 32 BHIMOJIHEHUEM
njaHa JEWCTBUM W KOPPEKTHPOBATH €ro, aJleKBaTHO OIEHWBATh COOCTBEHHBIM BKJIaJ B
JEATEIbHOCTh  TPYIIbl, BBICTPAUBATh KOMMYHHMKAaTUBHOE  B3aUMOJIECHUCTBHUE, MPOSBIAA
TOTOBHOCTB paspeniaTh KOH(IUKTHI.

K xonity o0yuenus B 9 kiacce npeIMeTHbIE Pe3yIbTaThl Ha 0230BOM YPOBHE JIOJKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: CUCTEMA OTCUETA, MaTepUATIbHASI TOUKA, TPAEKTOPHS, OTHOCUTEIbHOCTh
MEXaHUIECKOTO JIBIDKCHUS, nedopmarus (ynpyras, TJIaCTUYECKas), TpeHue,
[EHTPOCTPEMUTENILHOE YCKOPEHUE, HEBECOMOCTh U TEPETPY3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPJI0€ TEJO, LIEHTP TSHKECTH TBEPAOTO TEJa, paBHOBECUE, MEXaHWYECKHUE KOJIEOaHUs U BOJHBI,
3BYK, HHPPA3BYK U YIbTPa3BYK, dJMEKTPOMArHUTHBIC BOJHBI, IIKada 3IEKTPOMATHUTHBIX BOJIH,
CBeT, OJM30PYKOCTh U ATHHO30PKOCTh, CIIEKTPHl UCITYCKAHUS U TMOTJONIeHus, anb(da-, 6era- u
raMMa-u3JIy4eHus, U30TOMbI, siACpHAs SHEPreTHKA;

pasnuuath  SABJICHHS (paBHOMEpPHOE M  HEPAaBHOMEPHOE TMPSMOJMHEHHOE  JIBI)KCHHE,
PaBHOYCKOPEHHOE TMPSIMOJMHEHHOE [BIKEHHE, CBOOOJHOE TAaJCHHE Tel, pPaBHOMEPHOE
JIBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJICHCTBHE TeJ, PEaKTUBHOE IBWKECHHE, KolebaTeabHoe
JIBIDKCHHE (3aTyXamoIIMe W BBIHYXKJCHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBIKEHHUE,
OTpaXEHUE 3BYyKa, NPSMOJUMHENHOE paclpOCTPAHEHHUE, OTPAXKEHHE W MPEJIOMIIEHUE CBETa,
MOJIHOE BHYTPEHHEE OTPaKEHUE CBETa, PA3lOXKEHHEe OEeNOoro CBeTa B CIEKTP M CIOKEHUE
CIIEKTPaJbHBIX I[BETOB, JIUCIEPCUS CBETA, €CTECTBEHHAS PAJAMOAKTUBHOCTH, BO3HUKHOBEHHE
JUHEWYATOTO0 CTEKTpa HM3TyYeHHUs) IO OMHCAHWI0 WX XapaKTepHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOITUX JTAaHHOE (DU3UIECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBICHUE H3YUYEHHBIX (U3UYECKUX SIBICHUH B OKpYyXKawiieM Mupe (B ToOM
yriciie (U3MUECKUe SBICHUS B MPHUPOJEC: MPWIUBBI U OTIUBBI, NBUXKeHHE MaHeT CONHEYHON
CHCTEMBbI, PEAKTUBHOE JABWKCHHE J>KMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHUBOTHBIMU,
3EeMJIETPSICEHUE, CEUCMHUYECKHE BOJIHBI, I[yHAMH, 13XO, I[BETa Te€J, ONTHYECKHUE SBJICHUSA B
npupoje, OHMONOTHMYecKoe NeHCTBHE BUANMOIO, YIbTPA(QHOIETOBOTO M PEHTTEHOBCKOTO
U3Y4YCHUH, EeCTECTBEHHBIH paJMOAKTUBHBIA (OH, KOCMHUYECKHE JY4H, paJAHOaKTHBHOE
W3JIy4YE€HHE MPUPOAHBIX MHUHEPAJIOB, ACHCTBUE PATMOAKTUBHBIX H3JIYYEHUM HAa OpPraHu3M



YyelioBeKa), MPH 3TOM MEePEBOAUTH MPAKTHUUECKYIO 337ady B yueOHYIO, BBIACIATH CYIIECTBEHHbIE
cBOIicTBa (IpU3HAKK) PU3NICCKUX SBIICHUI;

ONHKCHIBATh M3Y4YCHHBIC CBOWCTBA TeN W (PU3MYECKUE SBICHHS, HCIONb3YS (PHU3NUIECKUE
BEJIMYMHBI (CpEAHsISl U MTHOBEHHAs CKOPOCTh Tella MPU HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
nepeMenieHre, MyTh, YIoBas CKOPOCTh, CHJIA TpPEHHUs, CHJIA YIPYrOoCTH, CHJIA TSDKECTH,
YCKOpEHHE CBOOOJHOTO TMAjCHHUs, BEC Tella, MMITYJIbC Tela, UMITYJIbC CHJIBL, MEXaHUYecKas
paboTa ¥ MOIIHOCTb, MOTEHIMANbHAS SHEPIUs Tela, MOTHSATOrO HaJ| MOBEPXHOCTHIO 3EMIIH,
MOTEHLIMAJIbHAs JHEPIrHsl CXKAaTOM MPYKHUHbI, KUHETUYECKas JHEeprusi, MojHas MeXaHW4yecKas
SHEprus, MepuoJ M 4YacToTa KoJieOaHWii, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, TOKa3aTelb MPEJIOMIICHHUS CpPEeAbl), NMPH ONUCAHWU TPABHIBHO TPAKTOBATh
(bu3nUecKuil CMBICII UCTIOIB3YEMBIX BEIIMYMH, O003HAYCHHS M €IMHUIBI (PU3UYECKUX BEIUYHH,
HAXOJUTh (POPMYIBI, CBSA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIIMYMHY C JIPYTUMH BEIHMYHMHAMH,
CTPOUTH TpaKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (HU3MUECKUE SBICHUS W MPOIECCHl, HCHOJIB3YsS 3aKOH
COXpaHEHHsI YHEPrHH, 3aKOH BCEMHPHOTO TATOTCHUS, MPUHIMIT CYNEPHO3UIMUA CHJI, TPUHIINI
oTHOcUTenbHOCTH [anunes, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHHUS HMITYJbCA, 3aKOHBI
OTPaKEHUSI U TPEJIOMIICHUSI CBETA, 3aKOHBI COXPAaHEHHUs 3apsSIOBOrO M MAacCOBOTO UHMCEN MPHU
SEPHBIX pPEaKIUsaX, IMPU 3TOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3alUCHIBATH €TO
MaTeMaTHYECKOE BBIPAKCHHUE;

OOBSACHATh (PU3UYECKUE IMPOLIECCHl U CBOWCTBA TeN, B TOM 4YHCIIe M B KOHTEKCTE CHUTYyallHii
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH MPUYHMHHO--CIEACTBEHHBIE CBS3H, CTPOUTH
00BsicHEeHHE U3 2—3 JIOTMYECKHX IIaroB C OMOpPOMl Ha 2—3 M3yUEHHBIX CBOMCTBA (PU3MUYECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pewaTh pacy€THbIE 3a/1a4M (OMHMPAIOIIMECcs HAa CUCTEMY U3 2—3 ypaBHEHMH), UCIIONIb3YS 3aKOHBI
U (QOopMyIibl, CBSI3bIBarOIME (PU3MUECKHE BETUYMHBI: Ha OCHOBE aHajM3a YCIOBMS 3aJauu
3aMMCBIBATh KPAaTKOE YCIOBUE, BBISABISATH HEAOCTAIONINE WIIM M30BITOUYHBIC JaHHBIC, BEIOMPATH
3aKOHBI W (OPMYJNBI, HEOOXOAWMBIC IS PpEIICHHUs, MPOBOAWUTH pacu€Thl M OIICHHWBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUYCHHsI (PU3UUYECKON BETMUHHBI,

pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXHO pPEIIUTh MPU TOMOLIM (U3NYECKUX METOJIOB,
UCTIONB3YSl ONHMCAaHUE WCCIECOBAHUS, BBIIENATH IPOBEPSIEMOE IPEAIONIOKEHHE, OICHUBATh
NPaBWIBHOCTh TIOPSIKA TIPOBENEHHS] HWCCIIEAOBAHUS, JelaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3ysbTaThl HAOIIOACHUHN U ONBITOB;

IPOBOJUTH OIBITH M0 HAOIIOACHUIO (U3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(M3y4eHue BTOpOTO 3akoHa HBIOTOHA, 3aKOHA COXpPAaHEHHS SHEPTHH, 3aBUCUMOCTH TEpHOJIa
KOJICOAHUH TPYKUHHOTO MasTHUKA OT MAaCChI TPy3a 1 )KECTKOCTH MPY>KUHBI M HE3aBUCUMOCTH OT
aMIUTUTYABI MaJibIX KoJeOaHUi, MPsIMOIMHENHOe pacpOCTpaHEHUE CBETA, pasJiokKeHHue OeIoro
CBETa B CIEKTP, U3yUEHUE CBOMCTB M300pak€HUS B IJIOCKOM 3epKaje U CBOMCTB M300pakeHUs
npeaMeTa B COOMparolei JInH3e, HaOII0IeHHE CIUTOIIHBIX M TMHEHYAThIX CIIEKTPOB U3ITyICHHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyJOBaHUs, OMIMCHIBATH X0
OTIBITA U €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOJIUTH NMPU HEOOXOJUMOCTH CEpUI0 TPSAMBIX HM3MEPEHUH, OMpeAessisl CpeqHee 3HAaueHue
U3MepsieMO BeTUYMHBI ((POKYCHOE PACCTOSHHE COOMpAIoIiel JIMH3bI), 00OCHOBBIBATH BBHIOOD
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

IPOBOJUTH HCCIICOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYMH C HMCIIOJIB30BAaHHEM MPSIMBIX
U3MEpeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBWKEHHUU Oe3 HavyaJbHOH
CKOPOCTH, Iepuo/ia KojieOaHui MaTeMaTUYeCKOro MasiTHUKA OT IJIMHBI HUTH, 3aBUCUMOCTH yTia



OTpa)K€HMsI CBeTa OT yIJla NaJEeHUs M yIJla NPEeIOMIIEHUS OT yrja MaJeHus): MIaHUPOBATh
UCCIIIOBaHUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3YJbTATHl MOJTYy4YCHHON
3aBUCUMOCTH (PU3MYECKMX BEMUYMH B BUAe TaOMMIl W TpaduKoB, AeNaTb BBIBOABI 10
pe3ysbTaTaM UCCIIE0BaHuUS;

IIPOBOJUTH KOCBEHHbIE U3MEPEHUs (GU3NUECKUX BEIUUYHMH (CPEeIHSS CKOPOCTh M YCKOPEHHUE Tella
pY PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOpPEHHE CBOOOIHOTO MaACHHUs, >KECTKOCTh MPYKUHBI,
KOO(QQHUIMUEHT TPEHHUs CKOJIbKCHHS, MEXaHW4yecKas padoTa M MOIIHOCTb, YacTOTa U IEPHOJ]
KoJIeOAaHUH MaTeMaTHYeCKOro M MPYXHHHOTO MasTHUKOB, ONTHYECKas cujla coOuparolei
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATh W3MEPEHUs, COOUPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIIOJIHATh U3MEPEHUS, CIENYS NPEJI0KEHHON NHCTPYKLIMH, BBIYUCIIATh 3HAUEHHE
BEJIMYMHBl M aHAJIU3UpOBAaTh IOJIYYEHHBIE PE3YJbTaThl C Y4YETOM 3aJaHHOW IOIPEHIHOCTH
W3MEPEHU;

co0uIr01aTh MpaBHUiia TEXHUKH O€30IIaCHOCTH IpU paboTe ¢ 1a00opaTOpHBIM 000pYyI0BaHUEM;
pa3nuyaTh OCHOBHBIE NPU3HAKM HM3YYCHHBIX (PU3MUECKUX MOJEJeH: MmarepuaibHas TOdYKa,
a0COIIOTHO TBEPOE TEJIO, TOYEUHBIM UCTOUHUK CBETA, Jy4, TOHKAsI JINH34, [JIaHETapHasi MOJIEINb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT0 $1/1pa;

XapakTepu30oBaTh NPUHLMUIIBI JEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUUECKUX YCTPOWCTB C
OMOpol Ha MX ONUCaHUS (B TOM YHCJE: CHUAOMETpP, JATYUKU TOJOXKEHHS, PACCTOSHUS U
YCKOpEHUs, pakKeTa, 53XO0JIOT, OYKH, IEpHUCKOIl, (oToamnmnapar, ONTHYECKHE CBETOBOJBDI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONIb3ys 3HAHHUS O CBOMCTBAX (DU3MYECKHUX
SBJICHUH U HEOOXOAUMble (PU3UUYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M  TEXHOJOTMYECKHX IPOLIECCOB IPU pPEIIEHUH Yy4eOHO--
NPaKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBI JJIsl TOCTPOEHUS U300pakeHuil B INIOCKOM 3epKajie U
coOuparoIen JT1H3E;

IPUBOJIUTH MPHUMEPHl (HAXOAUTh MHPOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO0 HCIOJIb30BaHUS
¢u3nyecKuX 3HAaHUM B MOBCEAHEBHOMN KHU3HU I o0ecrieueHus: 0€30MacHOCTH MPU OOpaILEHUH C
npubopaMu M TEXHMYECKMMM YCTPOMCTBAMH, COXPAHEHMS 3/I0POBbS U COOJIIOJCHHUS HOPM
HKOJIOTHUYECKOTO MOBEJEHUS B OKPYKAIOILLIEN CpELE;

OCYIIECTBIIATh MOUCK MHPOpMAUKN (rU3HUecKoro coaepxkanusi B MIHTepHEeTe, caMOCTOSTENBHO
bopMynupys MOUCKOBBIM 3ampoc, HAXOAUTh MYTH OMNPEIENIEHUS JTOCTOBEPHOCTH MOJYyYEHHOM
UH(pOPMAILIMK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOTTOJTHUTEIbHBIX UCTOYHUKOB,;

UCMOJIb30BaTh MpPHU BBIIOJHEHUU YUYEOHBIX 3aJaHUi HAaydyHO--TIONMYJSIPHYIO JIUTEPATypy
bu3nyecKoro cojaep:KaHus, CIpaBOYHbIE MaTepuanbl, pecypchl cetu VHTepHeT, BIajeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(GOpPMALUKM W3 OAHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE WH(pOpMalUU U3
HECKOJIbKUX MCTOYHHUKOB (PU3WYECKOT0 COJAEpKaHUs, MyOIMYHO MPEICTaBISTh PE3yIbTaThbl
MPOEKTHON WJIM HCCIIEIOBAaTeNIbCKON JESTeNbHOCTH, MPH 3TOM TPAaMOTHO HCIOJIb30BaTh
U3y4eHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKH U COMPOBOXKIATH BHICTYIIJICHHUE
npe3eHTalmen ¢ yuéToM 0coOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Jlj;ln HanmeHoBaHue pa3/ieioB U TeM MPOrpaMMBbl Beero Kountpoabnbie | [IpakTuyeckue gg;?:f O(LB;TI:J)“HH e
padoThI padoThI pecypesr
Pa3zgen 1. ®usuka u €€ poJib B NO3HAHUU OKPYKAKIIEr0 MUPa
) 0 0 bubnunoreka LIOK
L1 @usuka - nayxa o npupone https:/m.edsoo.ru/7f416194
bubnunoreka LIOK
1.2 | Quzmieckue BermuHL 2 0 0 https:/m.edsoo.ru/7f416194
1.3 | EcrecTBeHHOHAYYHBIH METO/] TO3HAHUS 2 0 1 Eggg?/(;eeliiasior{fﬂ 116194
Hroro 1o pasueny 6
Pa3nea 2. [lepBoHayabHbIE CBeJICHUS 0 CTPOCHHH BellleCTBA
2.1 | Crpoenue BelecTBa 1 0 1 Bubmiorexa HOK
' P B https:/m.edsoo.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII ) 0 1 bubnuorexa [{OK
’ BelllecTBa https://m.edsoo.ru/7f416194
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 1 1 Eﬁgg?/ﬁeeliiorﬁﬂ 116194
Htoro no pazneny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 Mexanunueckoe OBMKEHHE 3 0 1 Eggg?/(szeeliiascl){)orﬁﬂ 116194
3.2 | Hnepuus, macca, INIOTHOCTh 4 0 1 ﬁgggjﬁ?&iﬁ{fn 416194
but6mmoreka [IOK
14 1 2
3.3 | Cuna. Buner cun https://m.edsoo.ru/7f416194
Hroro no pasgeny 21




Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH M ra3oB

41 Hasnenue. [lepenaya nqaBnenus TBEPALIMU 3 1 bu6nmoreka [IOK
’ TEJIaMH, JXUIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194

bub6nmoreka [IOK

42 | Hasnenne xuakocTn > 0 https://m.edsoo.ru/7f416194
bub6nmoreka [IOK

4.3 ATMochepHoe aBieHHe 6 ! https://m.edsoo.ru/7f416194

44 JleficTBHE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE B 7 3 Bu6muoteka [JOK

) HHUX TEJIO https://m.edsoo.ru/7f416194

Hroro mo paszaeiny 21

Pa3nes 5. PaGora 1 MOIIHOCTDH. JHeprus
bubmuoreka [{OK

1

> Pabora n momHoCTE 3 https://m.edsoo.ru/7f416194
bubnunoreka LIOK

5.2 Tpocteie mexanusubl > ! https:/m.edsoo.ru/7f416194
bubnunoreka LIOK

4

3.3 Mexanuueckas SHepris 0 https:/m.edsoo.ru/7f416194

Hroro no pasgeny 12

PesepBHOE Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15




8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m IpOrpaMMBbL Beero KO;ITpOJIbeIe HpﬁaKTI/I'ICCKI/Ie 06PA30BATEILHBIC
padoTsI padoTsI pecypceb
Pa3nen 1. TemioBble siBJieHUS
. bu6nmoreka [IOK
. 7 0 0
I (CTpoetne i CBOHCTBA BelICCTBA https://m.edsoo.ru/7f4181ce
bubmuoreka [{OK
. 21 1 5
1.2 Teruiosbie npoueccel https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DnekTpruyeckue 3apsiibl. 3apsKEHHBIE Tella U 7 0 1 bubnnorexa [JOK
) WX B3aMMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [IOK
. 20 1 7
22 ITOCTOSIHHBIN 3JIEKTPUYECKHUM TOK https:/m.cdsoo.ru/7f418 1 ce
bu6mmoteka IIOK
1 1.
2.3 MarHHTHbIC ABICHHS 6 > https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
4
2.4 IEKTPOMATHHTHAA HHAYKIH 0 0 https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KVIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m IpOrpaMMBbL Beero KO;ITpOJIbeIe HpﬁaKTI/I'ICCKI/Ie 06PA30BATEILHBIC
padoTsI padoTsI pecypceb
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHN4eCcKOe IBMKEHUE U CIIOCOOBI €ro 10 0 1 bu6nmoreka [IOK
) OTIHMCaHMS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [{OK
. 20 1 3
12 B3anmoziencTaue e https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1
1.3 3axonrr coxpanenns 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo paszaeiny 40
Pa3znen 2. Mexannuyeckue Kojae0aHusi U BOJHbI
bubmuoreka [IOK
. 7 0 3
2.1 Mexammeckue ronebanms https://m.edsoo.ru/7f41a4a6
bu6mmoteka IIOK
1
2.2 MexaHn4ecKre BOJTHBI. 3BYK 8 3 https-//m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DjeKTpOMATrHUTHOE MOJI€ U YJIEKTPOMATHUTHBIE BOJHBI
31 DNeKTPOMarHuTHOE TOJIe U 6 0 2 bubmuoreka [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbIE ABJICHHSI
bu6nunorexa LIOK
. 6 0 2
4.1 3aKOmHbI PACTIPOCTPAHEHHS CBETa https://m.edsoo.ru/7f41a4a6
but6mmorekxa [IOK
6 0
4.2 JIuH3BI U ONITUYECKUE TPUOOPHI 3 https://m.edsoo.ru/7f41ada6
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 0 2 bubmmorexa LIOK

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




Uroro no pazgeny

15

Pa3gen 5. KBanToBbI€e IBJIeHUSA

5.1 Hcnyckanue v mOTJIonieHrue CBeTa aTOMOM 4 1 bubmiorexa LIOK
https://m.edsoo.ru/7f41a4a6

5-2 | CrpocHHe aTOMHOIO AApa 6 ! 53537/(36531&35/7f41a4a6
5.3 SlnepHble peakiuu 7 ! EES?:?/%Z&&SENMIM%
Htoro no paznemny 17
Pa3nes 6. [loBTOpuTEe1bHO-00001IAK0OIIMIT MOAYJIb
6.1 [ToBTOpEeHMNe u 06001IeHNE COAEpKAHUST Kypca 9 2 bubnuoreka [IOK

' ¢bu3uku 3a 7-9 kace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne KonuyecTBo yacoB DJIeKTpOHHbIe U} pPOBbIE
u/n Tema ypoka Beero Konrpoubusie  Ilpakruueckne | 00pasoBaTebHbIE
padoTbI padoThsI pecypchl
1 ®du3uka — Hayka o npupoze. AsBneHus 1
PUPOJIBI
2 Du3nYeCKUe ABICHUSA 1
®uznyeckue BEJIMYUHBI U X U3MEPEHHE 1
Vpok-uccnenosanue "M3mepenue
4 TEMIEPATYPhI IPU TOMOIIH KUAKOCTHOTO 1 1
TEPMOMETpA U AaTYNKa TeMrepaTypsl”
Mertopl HayuHOTO no3HaHUs. Onucanue Bbu6mmoteka [JOK
5 . N 1
(U3UYECKUX SBJICHUHN C ITOMOIIBIO MOJICIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoBanue "[IpoBepka runoTesbl:
6 JMAIBHOCTH MOJETA IapUKa, MyIEHHOTO 1 1
TOPU30HTAJILHO, TEM O0JIbIlIE, 4YeM OOJIbIIE
BBICOTA ITycKa"
7 Crpoenue BeniecTBa. ONbITHI, JOKa3bIBAIOIINE 1 bubnmnorexa [JOK
JMCKPETHOE CTPOCHHE BELIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBrKeHME 4acTHIl BELIECTBA 1 bubmmorexa [IOK
HBett https://m.edsoo.ru/ff0a013e
9 VYpok-uccnenoBanue «ONbITH 0 HAOIIOAECHUIO 1 1
TEIJIOBOTO PACUIMPEHUS Ta30B»
10 ArperatHble COCTOSIHUSI BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.
11 O0600611IEHNE TT0 pa3L[eJ1 «Ile BOHa‘{aJIBHEIe 1 bubmmorexa LIOK
P Y p https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHMH BELIECTBA
12 Mexannueckoe aBuxkeHue. PaBHoMepHOeE U 1 bubmuoteka [IOK
HEPAaBHOMEPHOE JIBI)KEHUE https://m.edsoo.ru/ff0a05c6




bub6nmmoreka [IOK

13 Cropocts. Enuruuet cropoctu https://m.edsoo.ru/ff0a079c¢
14 Pacuer nmyTy ¥ BpeMEeHU IBUKCHUSA bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN EtPtIS;I:I;I/(r)rTl.GeI?iaS(])_E)(.)rILf/fanOcl 0
16 IInotHOCTH BemecTBa. PacueT Maccel B 00beMa bubnunoreka LIOK
TeJla IO €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;'1. pabora «OnpeneneHue
MJIOTHOCTH TBEPOTO TEJIay»
13 Pemenue 3aga4d mo teme "InoTHOCTE bu6nmorexa LIOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cwta KaK XapaKTEepPUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHast pabora «3yuenue
20 3aBUCUMOCTH pacTsDKeHH (Iedopmarun)
MPYKUHBI OT MIPHIIOKEHHOW CHITBD»
21 [[SIBnenue TsroTenus. Cuia TSKeCTH
22| Bes rema. Pemere samn o reme rCare Bubamorexa LIOK
TsmiecT" https://m.edsoo.ru/ff0al778
23 Cuna TspKecTH Ha IPYTUX IUIaHeTax. bubmuoreka [IOK
duznyeckue XapakTepPUCTUKHU MIIaHET https://m.edsoo.ru/ff0al1502
bu6nmorexa LIOK
24 HMsmepenne cut. Jlunavomerp https://m.edsc]i.ru/fanl 8cc
bubnunorexa LIOK
2 Bec ena. Hesecomocts https://m.edscI)_E).ru/fanl 778
26 CrokeHue AByX CHJI, HAPABJIEHHBIX MO OJTHON bubnuotexa [JOK
npsMoi. PaBHOEHCTBYOIAS CHUIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no teme "PaBHOelCTBYOIIAS

"

CHIJI




78 Cuna tpenus u e€ Bubl. TpeHue B ipupojae u bubmuorexa [{OK
TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHnas pabota «3ydenue
29 3aBUCHUMOCTH CHJIbI TPEHUS CKOJIBKEHHUS OT bu6nmoreka [IOK
CHUJIBI IaBJICHUS U XapaKkTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIICH CUIIBI
Pemenune 3amau no remam: «Bec Tenay, BuGmuotexa LOK
31 «['paduueckoe n3obpaxenue cuiry, «CHILI»
«PI:BSI)OILeﬁCTBy}omaI; Dy i ’ https://m.edsoo.ru/ff0alde0
KonTtponsHast pabora o Temam:
3 «MexaHuueckoe IBIKEHHE, «Macca,
IUIOTHOCTEY, «Bec Tenay, «'padudeckoe
n300pakeHue Crn», «CHIIBDY
33 Jasnenue. CriocoObl yMEHbILIEHUS U Bbu6mmoteka [JOK
BEJINUYCHUS JaBICHUA https://m.edsoo.ru/ff0a20a6
y
34 JaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a OT bubmuorexa [IOK
00bEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBiieHUs TBEPIBIMU TEJIAMU, bu6nunorexa LIOK
JKHIKOCTSIMU ¥ TazaMu. 3axoH Ilackans https://m.edsoo.ru/ff0a25b0
36 JlaBiaeHHe B )XMAKOCTH U ra3e, BBI3BAaHHOE bu6nmorexa LIOK
JIefCTBUEM CHUJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemienne 3amad no teme «/laBneHue B bu6nmorexa LIOK
JKHIKOCTH U rase. 3akoH [lackais https://m.edsoo.ru/ff0a2826
bu6mmoteka IIOK
38 Coo0mmarommecs cocyabl
HHatom ya https://m.edsoo.ru/ff0a2970
N bubnunoreka IHOK
39 I'mppasinueckuii npece 1
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOM )KUIKOCTHBIN HACOC
41 ATmocdepa 3eMiIH U IPUYUHBL €€ bubmuoteka [IOK

CYIIECTBOBaHUS

https://m.edsoo.ru/ff0a2b5a




bub6nmmoreka [IOK

42 Bec Bo3ayxa. AtmocdepHoe qaBiieHHe
ayx bep A https://m.edsoo.ru/ff0a2b5a
43 Nzmepenune armocheproro gapnerus. OnbIT Bu6mumotexa [JOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTh aTMOC(HEPHOTO JaBJICHUS OT bubnmoreka [JOK
BBICOTHI HaJ[ YDOBHEM MODSI https://m.edsoo.ru/ff0a2fc4
Bapomerp-aneponn. AtmochepHoe qaBieHHe bubmmoreka [JOK
45
Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo reme " AtmochepHoe
napieHue"
47 JleiicTBHE KUAKOCTH U Ta3a Ha IOTPYKEHHOE B bu6nmorexa LIOK
HUX TeJ0. ApXUMeI0Ba cuiia https://m.edsoo.ru/ff0a3276
JlaGopaTopHas pabora «OmnpeneneHue
48 BI)ITajI)KI/IBgIO epﬁ CHUIBI Oeé)cﬁs FOILIEH Ha TEIIO bubmorexa LIOK
HI » A yrom ’ https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKHUJIKOCTb)»
JlaGopaTopHnas padora mo teme «Mccnenopanue
49 3aBI/ICII)/IMOETI/I Bgca Teya B BOJAE OT 063&1{{421 bubmorexa LIOK
N A https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B )KHJIKOCTh YaCTH TeJa»
bubmmoreka IIOK
IInaBanue ten
>0 cre https://m.edsoo.ru/ff0a3a96
JlaGopaTtophast pabota "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYHPOBAHUE JOJKU U
omnpeneneHue e€ rpy30no bEMHOCTH"
Pemrenne 3amau mo remam: «IlimaBaHue cy0B.
52 Bo3 onnaI][aaHHe» «/laBienne TBE BI?(JITCJ'I bubmmorexa HOK
Ayxony ’ P ’ https://m.edsoo.ru/ff0a3654
JKUJKOCTEH U Ta30BY
53 KonTponpHas pabota no Teme «JlaBnenue
TBEPJABIX TEJ, KUJAKOCTEH U Ta30B)»
but6mmorekxa [IOK
4 M
> exarmeckas pabora https://m.edsoo.ru/ff0a3f82
b K
55 MormaocTh. EAUHHITEI MOIITHOCTH nommorexa O

https://m.edsoo.ru/ff0a3f82




VYpoxk-uccienopanue "Pacuét MOITHOCTH,

26 pa3BUBaEMOM IIpH MOIbEME 10 JiecTHHUIIE" ! I
57 IIpocteie MexaHnu3mel. Peryar. PaBHoBecue cui 1
Ha pblyare
Poruaru B TexHuke, ObITY U NIpU .
58 Ha6gpaTopIia;1 pa%oia <<}I’/ICCHI;,Z[I())(I;§§II/IC 1 0.5 bubmorexa [IOK
. https://m.edsoo.ru/ff0a478e
YCJIOBUM paBHOBECHS pblYyara
59 Pemienue 3amad no treme «Y ciioBUsl paBHOBECHS 1 bu6nmoreka [IOK
pblyara» https://m.edsoo.ru/ff0a48a6
KoaddunmenT nonesznoro neicTBus
60 Mexanu3Ma. JlaGoparopHas pabora 1 0.5
«M3mepenne KIIJI HAKIIOHHON IIJIOCKOCTH
61 Pentenne 3agau mo treme "Padbora, MOIIIHOCTb, 1 bu6nmorexa LIOK
KI1a" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sueprusi. Kunernueckas u 1 bubnnorexa [JOK
NOTEHLIMAJIbHAas SHEPTUs https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTUU 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
64 "DKCIIepUMEHTAIbHOE ONPEACIICHUE U3MEHEHNUS 1 1
KMHETUYECKOW M IMOTEHINAJIbHON SJHEPTUU IIPH
CKaTbIBaHMM TeJa 110 HAKIIOHHOW MJIOCKOCTH"
65 KonTponbHas pabora no teme «Pabora u 1
MOIIIHOCTb. DHEPTHUsD)
66 PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o teme 1 bubmuoreka [IOK
"Mexannyeckoe aBrxeHue" https://m.edsoo.ru/ff0adee6d
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme 1 bubmuorexa [IOK
"JlaBneHue TBEPABIX TEJ, KUIKOCTEH U Ta30B" https://m.edsoo.ru/ffOadffe
PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme
68 " N 1
Pabora. MoutHocTs. DHeprus
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KVIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne
/i Tema ypoka Beero Konrposabusie | [Ipakruuyeckue | 00paz’oBaTebHbIe
padoThI padoThI pecypchl
OCHOBHBIE ITOJIOKEHUS MOIEKYIAPHO-
1 KHHETUYECKOU TEOPHHU U UX OI?BITEBIG bubmorexa LOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI
3 Mogenu TBEPIOTO, JKUJIKOTO M Ta3000pa3HOTO bubnuorexa [JOK
COCTOSIHMI BEIlECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOMCTB TBEPOTO, )KUJIKOTO H
4 ra3000pa3HOro COCTOSTHUH BEIIeCTBA HAa OCHOBE
MOJIOKEHUN MOJIEKYJIAPHO-KHHETUYECKOM
TEOPUH
5 Kpucrannuueckue u amopgHble Tena bubmorexa LHOK
P p https://m.edsoo.ru/ff0a5800
6 CMaunBaHue ¥ KanWIISIPHOCTD. bubnuoreka [IOK
IToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe pacHupeHue U cKaTue bubmorexa IJOK
P P https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TEeMIIEpaTyphl CO
CKOPOCTBIO TEIJIOBOT'O JIBM>KEHUS YACTHII
Buyrpennss sueprusi. CnocoObl H3MEHEHUs bu6nmoreka [JOK
9 o
BHYTpPEHHEH 3Hepruu https://m.edsoo.ru/ff0a5c60
10 Bunsl Tenonepenaqu Eubmiorexa LIOK
A pea https://m.edsoo.ru/ff0a6412
VYpok-koupepennus "[Ipaktudyeckoe
11 anonbsoli)mlile ;Iennomljlx CBOICTB BEIIECTB U 1 bubmorexa LJOK
III N https://m.edsoo.ru/ff0a65c0
MaTepUasoB B LIEJSIX YHEProcOepeKeHus
Bubnuoreka IIOK
12 KonunuectBo TenmnoTel. Y neabHas TEMI0EMKOCTD 1

https://m.edsoo.ru/ff0a6976




13 YpaBHenue TeroBoro 6ananca. TemmooOMeH u bubmuorexa [JOK
TEIJIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas padora "HcciienoBanue siBICHUS

14 TGHH(I):)O6MEH8. HII))I/I CMCIHI/IBaHI/III[/I XOJIOMHOH U Enbmmorexa IOK

N " https://m.edsoo.ru/ff0a6a98
ropsiaeii BObI
Pacder konudecTBa TEIUIOTHI, HEOOXOIUMOTO

15 JUTSI HATPEBAHUS TeJa U BBIICTSIEMOTO UM TIPH
OXJIAK ICHUH

16 JlaboparopHnas pabota "OnpeneneHue bubnmoreka [JOK
yZ1eJIbHOM TEIJIOEMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOTUIMBA. Y IeJbHas TEIJI0Ta CrOpaHUs bubmorexa LIOK

https://m.edsoo.ru/ff0a7b5a

13 [TnaBiaeHue U OTBEPICBAHNE KPUCTALTNYCCKUX bu6mmoreka [IOK
TeN. Y AeIbHAs TEeIIoTa IJIaBJICHUS https://m.edsoo.ru/ff0a71d2

19 JlaboparopHas pabota "Onpenenenue bubnnoreka [HOK
yIEJIbHON TeIJIOTHI TUTABJICHHUS Jibjia" https://m.edsoo.ru/ff0a72fe

bu6mmoreka [IOK

20 [TapooOpazoBanue u koHaeHcanus. Mcnapenue https://m.edsoo.ru/f0a740c
Kunenwne. Y aenpHas TemnoTa mapooOpa3oBaHus

21 u KOHI[eHcaI_JIII/II/I. 3aBUCHUMOCTH TeI:)Mne[I))aTypH Eubmorexa IIOK

https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(EPHOTO JTaBICHHS
BnaxnocTs Bo3ayxa. JlaboparopHas pabora
22 "Onpenenenne gﬁocmenbli{oﬁ lljaﬂa)KIPiIOCTI/I bubmorexa LHOK
" https://m.edsoo.ru/ff0a7628
BO3/TyXa

73 Pemenue 3a1ay Ha onpe/eneHre BIaKHOCTH
BO3/IyXa
[IpuHIMIBEI paOOTHI TETIJIOBBIX IBUTATENEH.

24 [TapoBas TypOuHa. [IBurareiab BHyTPEHHETO
CrOpaHus

25 KIIJI TermoBoro gurarens. TenaoBeIe bu6mmnoreka [JOK
JIBUTATEIN U 3allliTa OKpy>Karoleil cpebl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEeHMsI U MIPEBPALCHUS SHEPTUU B




TCIIOBBIX ITponIeccax

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe

bu6mmoreka [IOK

n
27 TeHJIOBHue SIBJICHUSL. "I/I3M6H6HI/IG arperaTHbIxX https://m.edsoo.ru/f0a832
COCTOSTHUI BelllecTBa
KonTponpHas padora o Teme "TemioBsie
28 SIBJ'IeIfI/ISI. I/I3M£H6HI/IC arperaTHbIX COCTOSIHUI bubmorexa LIOK
" https://m.edsoo.ru/ff0a86ae
BEIECTBA
29 Onektpuzanus Tei. J[Ba poja 3JeKTpUUECKUX
3apsi/ioB
30 VYpok-uccrnenoanue "IneKTpu3aIus Tl
WHIYKIUEN U IPU CONIPUKOCHOBEHUHU"
31 B3aumoneiicTBue 3apsKEHHBIX Tell. 3aKOH bubnnorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nose. HanpsbkeHHOCTh
32 3neKT§quCKoro oJIsl. HpI/II)HLII/IH bubmorexa [IOK
. https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIUH ICKTPUUECKUX MOJIeH
33 Hocurenu snekTpuueckux 3apsiioB.
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOgHMKY U THUANEKTPUKH. 3aKOH bubnnoreka [JOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3a1a4 Ha npUMEHEHUE CBOMCTB bubnnorexka [JOK
JJIEKTPUYECKUX 3apsa0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKHI TOK, YCIOBHS €r0
36 cymecEBOBaHI/IsI. I/IC"}g‘lHI/IKH AIIEKTPUYECKOTO bubmorexa LHOK
https://m.edsoo.ru/ff0a95a4
TOKa
37 JIeficTBHS DIIEKTPUYECKOTO TOKA bubmorexa LHOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 3JIEKTPUYECKOTO ITOJISI Ha IPOBOJAHUKHY U
JUDIIEKTPUKH"
39 DIIeKTPUUYECKHI TOK B METAIIJIAX, )KUJIKOCTAX U bubnmuotexa [JOK

raszax

https://m.edsoo.ru/ff0a9838




40

:‘)J'IGKTpI/I‘ieCKaH LIeNb U €€ COCTaBHBIC YaCTHU

Cwita Toka. JlabopatopHas pabora "M3mepenue bubmuorexa [JOK
41 N 0.5
U PETryJIMPOBAHUE CUJIBI TOKA https://m.edsoo.ru/ff0a8bd6
DJeKTpuUuecKoe HarpshkeHue. BonbTmerp.
42 JIabo Ia)lTo Hast a6o$a "Usmepenue u b 0.5 Bubmiorexa LIOK
paropHas p P ' https://m.edsoo.ru/ff0a%¢14
pEryJIMpoBaHKE HAPSKEHUS
43 ConpoTuBjieHUE TPOBOJHUKA. Y ACIBHOE bu6mmoreka [IOK
COINPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
44 BJIEKTPUYECKOTO COMPOTUBIIEHUS IPOBOJHUKA 1 bubnuorexa [JOK
OT €ro JIJIMHBI, IJIOIIA/IH MOTIEPEYHOr0 CEYEHUS https://m.edsoo.ru/ff0aa738
u Marepuana”
45 3aBUCHUMOCTD CHJIBI TOKA OT HAMPSKEHMUSL. bubnuorexa [JOK
3akoH OMa aJid yyacTka 1Henu https://m.edsoo.ru/ff0aad4a
JlaGopaTtopnast pabora "HcciaenoBanue
46 3aBUCHUMOCTH CHJIbI TOKa, HAYILETO Yepes 1 bubnmnoreka [JOK
pe3uCTOp, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsDKEeHUs Ha pesucrope”
47 [locnenoBarenbHOE U MapasieibHOE
COCTMHEHUS TTPOBOTHUKOB
JlaboparopHas paboTta "IIpoBepka npaBuna
48 CJI0’KEHU S HANPSHKEHUN MTPU 1 bubnuoteka [JOK
IIOCJIEN0BATEIBHOM COEIMHEHUU JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon"
Jlaboparopnas pabota "IIpoBepka npaBuia amus
49 CHUJIbI TOKA MPHU MAPATIIETLHOM COETUHEHUU 1 bubmorexa [TOK
"p p A https://m.edsoo.ru/ffO0aadle
PE3UCTOPOB
50 Pemienue 3agau Ha npumeHeHue 3akoHa Oma bubnmoreka [JOK
JUTSL Pa3JIMYHOTO COSAMHEHUS TPOBOTHUKOB https://m.edsoo.ru/ffOaaf8a
5 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO TOKA. bubnmoreka [JOK
3akon J[xoyns-Jlenmna https://m.edsoo.ru/ffO0ab124
52 JlaboparopHnas pabota "Onpenenenue paboTs U 1 bubnmoreka [JOK




MOITHOCTH 3JIEKTPHUYECKOIo TOKa"

https://m.edsoo.ru/ff0ab3e0

DNeKTpUYecKUe ey U MoTpeouTenu

bu6mmoreka [IOK

53 2JIEKTPUUECKOH dHEPruu B ObITY. KopoTkoe
P p y- Rop https://m.edso0.ru/ff0ab660
3aMbIKaHHUE
[ToaroroBka K KOHTPOJILHOU pabOTE MO TEME
4 "DneKTpuuecKue 3apaabl. 3apsIKCHHBIC Tella U bubmuorexa [JOK
nx B3auMojeiicTBus. IlocToSSHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUM TOK"
KonTtponpHas padora no teme "DieKTpryecKue
55 3apsiibl. 3apsKEHHBIE Tella U UX bubnnoreka [JOK
B3auMoeiicTBUs. [10CTOSAHHBIN 3IEeKTpUUECKU https://m.edsoo.ru/ff0abea8
TOK"
56 ITocTossHHBIE MAarHUTHI, UX B3aUMOJICHCTBIIE
57 Vpok-uccnenosanue "M3yyenue noueu 1 bu6mmoreka [IOK
MMOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHoe nosie. MaruuTHoe 1osie 3eMiIi U bubmuorexa [JOK
€ro 3HadYeHHue I KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmnbIT OpcTena. MarauTHoe nose
59 JJIEKT Hzecxz(l)ro Toka MarnuTtHoe 1ose bubmorexa LHOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
IIpuMeHeHNE JIEKTPOMAarHUTOB B TEXHHUKE.
60 HIa)6o aTopHas a6cE)Ta "3yuenue nefcTBUS 0.5 Bubmiorexa HOK
patoptasi p i N ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJIsL Ha MTPOBOJIHUK C TOKOM
DIEeKTPOABUTATENb MIOCTOSTHHOTO TOKA.
Hcronbp30Banne 3IeKTpoaBHTaTEIe B
61 TEXHUYECKUX YCT oﬁchaﬂx M Ha TPaHCIIOPTE bubmmorexa LOK
yerp " P pre. https://m.edsoo.ru/ff0ac86¢
JlaboparopHnas pabota "KoHCcTpyrpoBaHue U
n3ydeHue paboThl dIEKTpOABUTATENS"
62 Omnbrter @apazesi. 3aKOH JIEKTPOMArHUTHON
nHaykuuu. [Ipasuio Jlenna
63 Dnektporereparop. CrocoObl MoTydeHus

BHCKTquCCKOﬁ OHCPI'HUH. 3HeKTp0CTaHLII/II/I Ha




BO300HOBJISIEMBIX MCTOYHHUKAX OHEPIrun

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe

64 "DJIeKTpUUECKUE U MArHUTHBIC SIBJICHUS" !
65 KoHTtposbHas pabota 1mo teme "DIeKTpUIecKre 1 bubmuorexa [JOK
Y MarHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubmuorexa [JOK
"TemioBble siBJIeHUS" https://m.edsoo.ru/ff0accSe
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme 1 bubmumorexa [IOK
"[TocTOSAHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/ff0acdc6
63 PeseprHblit ypok. PaboTta ¢ Tekctamu 1o Teme 1
"MarHuTHbI€ sIBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5




9 KVIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Neo
/i Tema YpoKa Beero KOHTpOJ]LHL[e HpaKTl/l‘lGCKI/Ie 06pa30BaTeJ1Ll-Ible
padoThI padoThI pecypchl
1 Mexanunueckoe aBrkeHue. MarepuanbHas
TOYKa
) Cucrema orcueta. OTHOCUTEIBHOCTh bu6nmoreka [IOK
MEXAHUYECKOIr'0 JBIKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOIIMHENHOE ABUKEHIE Bubmiorexa HOK
P p A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE.
CpenHsiss ¥ MTHOBEHHAs CKOPOCTh
5 [IpssmMonMHENHOE paBHOYCKOPEHHOE IBUKECHHE. Bu6mmoteka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSAMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JABWXeHU. [ paduk
CKOPOCTH
JIaGopartopHas pabota "Onpenenenue
7 CKO Pel;fﬂf{’ Iieie? I I/IT aBngcioH eI;I-III/I-IOM 1 Bubmiorexa OK
YCROPp PH PaBHOYCKOPCHHO https:/m.edsoo.ru/ff0adb18
IBWKEHUHN 110 HAKJIOHHOM IUIOCKOCTH
8 CBo0OoxaHoe magenue tea. Oneitel [anunes
PaBHOMEpHOE IBMIKEHME IO OK HOCTH.
9 I1epuo 5 IJaCTHOTa o0pa eHHHpJ}_][)IfI(HeﬁHaH u bubmiorexa LIOK
pHOa patl ) https://m.edsoo.ru/ff0ael76
yIJI0Basi CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE
bubnunorexa LIOK
11 IlepBrIii 3axkoH HeroToHa. BekT HUJIBI
p 3aKo 1010 ckTop ¢ https://m.edsoo.ru/ff0ae612
Bropoii 3akon Herorona. PaBHonelicTByromas bubmuoreka [IOK
12
cuia https://m.edsoo.ru/ffO0ae72a
13 Tperuii 3akoH Herorona. Cynepro3nunus cui bubmuoteka [JOK




https://m.edsoo.ru/ff0ac982

14 Pelienue 3a1a4 Ha NpUMEHEHHUE 3aKOHOB bu6nmoreka [IOK
Hororona https://m.edsoo.ru/ff0aebbe
bu6nmoreka [IOK
15 Cuna ynpyrocru. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amaud no reme «Cusa ynpyroctu»
17 JlaGopaTtopHas pabora «OnpeneneHue bubmuorexa [{OK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnunoreka LIOK
18 Cuna tpenis https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuiia TpeHUS» bubsmorexa [IOK
A p https://m.edsoo.ru/ffO0afa26
20 JlabopaTtophast pabora "Onpeznenenue bubmmoreka [JOK
Kod(uImenTa TpeHU CKOJIbKCHHS " https://m.edsoo.ru/ffO0af8be
1 Pemenue 3amau nmo teme "3akoHbl HeroToOHA. bu6nmorexa LIOK
Cuna ynpyroctu. Cuna tperus" https://m.edsoo.ru/ff0afb8e
2 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. bubnnorexa [JOK
YckopeHue cBOOOIHOTO MaeHUs https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHue TEI BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cucrema). ['amaktuku"
24 Pemenue 3amau no teme "Cuna TSKECTH U bub6nmorexa LIOK
3aKOH BCEMHUPHOTO TAroTeHus" https://m.edsoo.ru/ff0af5{8
25 IlepBas kocMHuueckas ckopocts. HeBecomocTh bubmuoreka [IOK
U TIeperpys3Ku https://m.edsoo.ru/ff0af33c
s | Do o e, A B 10K
PALOC TEJIO. P https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOW OCBIO BpaIlCHUS
27 MowmeHnT cuisl. LeHTp TsKECTH
3 Pemienne 3agau mo Teme "MOMEHT CHIIBL. bubnunorexa LIOK

[lentp TsKeCTH"

https://m.edsoo.ru/ff0b02b4




[TonroroBka Kk KOHTPOJIBHOU paboTe MO Teme

29 "MexaHndeckoe aBrokeHne. Bzaumoaeiicteue Bubmorexa HOK
ren” https://m.edsoo.ru/ff0b0408
30 KoHTposbHast pabota o Teme "MexaHuueckoe bubmuorexa [JOK
JnBrxkeHue. Bzaumoneiicreue ten" https://m.edsoo.ru/ff0b06ec
51 coxpanonma mmyanea. Ynpyroe 1 neympyros BuGmiorexa LIOK
B3anMOIeHCTEHE https://m.edsoo.ru/ffOb07fa
3 Pemenue 3anay no teme "3aKOH COXpaHEHUsI Bu6muotexa [JOK
uMItynbca' https://m.edsoo.ru/ff0b096¢
33 Ypok-koH(pepenus "PeakTuBHOE ABHKEHUE B
IPUPOJIE U TEXHUKE"
bubnnoreka [JOK
34 Mexanunueckasi paboTa U MOITHOCTb https://m.e dsg).ru /£f0b0a84
35 Pabora cuiibl TSKECTH, CUITbI YIIPYTOCTH U bubnuorexa [IOK
CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenne paboThl
36 CHWJIBI TPEHUS IIPU PABHOMEPHOM JIBH)KEHUN
TeJa M0 TOPU30HTAIBHON TOBEPXHOCTH
37 Cs13b sHepruu u paboTsl. [loTeHnnanpHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KMHETUYECKOW SHEPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlaGopaTtopHas pabota «M3y4yeHue 3akoHa bubmuoreka [IOK
COXPAHEHHUsI DHEPT U https://m.edsoo.ru/ffOb12fe
41 KonebarenpHOE NBHKEHHUE B €TO but6mmoreka [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ffOb1858
40 3aryxaromue KonebaHus. BelHyKIeHHBIC bubnmnoreka [JOK
kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTtnueckuil ¥ NpyKUHHBIN MasITHUKH




ypOK—I/ICCJ'IeI[OBaHI/IC «3aBUCUMOCTD nepuoaa

bubnunoreka LIOK

44 KOJICOaHHUH OT KECTKOCTH IPYKUHBI K MacChl
Py https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBpalieHue SHEPTrUU MPU MEXAHUUECKHUX
KOJICOaHUSIX
46 JlaGopaTopHas pabora «OnpeneneHrne 4acTOThI bubmuorexa [JOK
U Teproja KoieOaHui Mpy>KUHHOTO MassTHUKA https://m.edsoo.ru/ffOblaec
JlaGopaTtophnas padorta «IIpoBepka
47 He3aBII)/ICH1\I/I)OCTMpHe nojaa IE)OJIeé)aHI/Iﬁ rpy3a bubmorexa LIOK
proa py3d, https://m.edso0o.ru/ff0b197a
MOJIBELIICHHOTO K HUTH, OT MacChl Ipy3a»
Mexanuyeckue BoiHbl. CBOMCTBa
48 MexaHudeckux BojH. [IpogonbHbie 1 bubmorexa LIOK
P https:/m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koH(pepenmus "MexaHn4ecKrue BOJIHBI B
TBEPAOM Telie. CeCMUYECKHE BOJTHBI"
50 3ByK. PacmipocTpanenue u oTpakeHHe 3ByKa
5 VYpok-uccnenosanue "Habnronenue
3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI"
57 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUECKUH pe30HaHC
53 Ypok-koHpepenus "YnpTpazByK U HHPpPa3ByK bubnnorexa [JOK
B IIPUPOJIE€ U TEXHUKE" https://m.edsoo.ru/ff0b23ca
ITonroroBka Kk KOHTPOJIBHOU pabOTE IO TEME
54 "3aJII(OHLI COX aHeHIfﬂ MeX&I—II)I/I‘{eCKI/Ie bubmmorexa LOK
p " https://m.edsoo.ru/ffOb25f0
KOJICOAHHS ¥ BOJTHBI
KonTtponbHas pabora o Teme "3aKoHbI
55 coxpaHeHus. MexaHn4deckue KojiebaHus u
BOJIHBI"
56 DJIEKTPOMArHUTHOE MOJe. DJIEKTPOMArHuTHbHIE bubnuotexa [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH




Ypok-koudepenmus "[lkana

bubnunoreka LIOK

58 AJIEKTPOMArHUTHLIX BOJH. McIIonb30BaHue
P . " https://m.edsoo.ru/ffOb2fe6
AJICKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3U
Vpok-uccinenosanue "M3yuyeHne CBONCTB
59 Z-)JIpeKT OMaFIfHTHBIX BOJIHy(IZI IIOMOIIIBIO bubmaorexa LIOK
P " https://m.edsoo.ru/ffOb2c6c
MOOMIIBHOTO TenedhoHa
60 Pemienue 3aau Ha onpeiesIeHUE YaCTOTHI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DneKTpoMarHuTHas mpupoja ceera. CKOpocThb bubmmoreka [JOK
cBeTa. BoHOBEIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
HUcrounuku cseta. [Ipsimonuneiinoe
62 aCIIPOCTPAHEHHE CBgTa 3armenus CoJHIa 1 Bubmuorexa HOK
Pactipocip : https://m.edsoo.ru/ff0b3658
JlyHbI
63 3aKoH oTpaxeHus cBera. 3epkana. Pemenue bubmmoreka [JOK
3a7a4 Ha TPUMEHEHHUE 3aKOHA OTPaKEHUSI CBETa https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBera. 3aKOH NPEIOMIICHUS Bu6mmotreka [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
ITonHOE BHYTpPEHHEE OTPAKEHHE CBETA.
65 HCHOJ‘IBSOBZIIII)/Ie nonHorpo BHYTPEHHETO Bubmiorexa LHOK
yIb https://m.edsoo.ru/ffOb3cSc
OTpPaKEHUS B ONTHYECKHUX CBETOBOAAX
JlabopaTtophast pabota "HcciaenoBanue
66 3aBUCHUMOCTH YTJIa TPENOMIIEHHUSI CBETOBOTO
Jdyd4a OT yIJia NaJieHHs Ha TpaHule "BO3ayX-
crekio""
VYpoxk-koHpepennus "Mcnonb3oBaHre MTOJTHOTO
67 BHYTPEHHETO OTPa’KEHUS: CBETOBO/IBI,
ONTHKOBOJIOKOHHAS CBA3L"
but6mmorekxa [IOK
68 JInasel. OnTudeckas cuiia TUH3EL
https://m.edsoo.ru/ff0b3{2¢c
69 TToctpoenne n300paxkeHUH B IMH3aX bubmmorexa LIOK
p P https://m.edsoo.ru/ff0b444a
70 JlaGopaTtopHas pabota "Onpenenenue bubnuotexa [JOK




(OKYCHOTO paCCTOSTHUS U ONITUYECKOM CHITBI
cobuparoiei JuH3b1"

https://m.edsoo.ru/ff0b4206

7 Ypok-koHpepenmus "OnTuyeckue TNH30BbIC bubnmoreka [JOK
puoopsI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuueckas cucrema. 3peHue bubmmorexa HOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "JledexTsr 3penus. Kak
COXPaHUTh 3peHue"
o | et coers e Ones B LOK
) p H ' https://m.edsoo.ru/ffOcOf4c
Jucnepcus cBeta
JlabopaTtopHnas padota "OnbITHI 11O
75 pa3I0kKEHUIO OENIOro CBeTa B CIEKTP U bubnnoreka [JOK
BOCIPUATHIO LIBETA IPEIMETOB IPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0/ICHUU Yepe3 I[BETOBbIE (GUIBTPHI"
76 VYpok-npaktukym "BoiHOBbIE CBOCTBA CBETA!
mucnepcus, uHTepdepeHnus u gudpaxius’"
77 OmneiTel Peszepdopaa u rmianerapHas Mojiemb bubnnorexa [JOK
aToma https://m.edsoo.ru/ffOc12a8
78 IToctrynater bopa. Moaens atoma bopa
79 Hcnyckanue 1 MOTJIONIEHHE CBETa aTOMOM. bubnnorexa [JOK
KBanTsl. JInHelyaTbie CIeKTphl https://m.edsoo.ru/ff0c144c
30 VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB bubmuoreka [IOK
UCITyCKaHHs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI bubmorexa LOK
A A https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOTO siipa. Hyknonnast Mojiens bubmorexa I[IOK
P /ipa. YK A https://m.edsoo.ru/ffOc18ac
83 PaguoakTuBHBIC IpeBparieHus. M30Tombl bubmorexa OK
A pespatt ' https://m.edsoo.ru/ffOclal4
84 Pemenne 3amay mo treme: "PagmoakTHBHEIE but6mmoreka [IOK




npeBpamieHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuoxa nmonypacmnana
Ypok-koHpepennus "PagnoakTuBHbIC bubnuorexa [JOK
86 "
U3JIy4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE https://m.edsoo.ru/ff0c2126
SlnepHblie peakiu. 3aKOHbI COXpaHEHUS bubnuorexa [IOK
87
3apsiIOBOTO ¥ MAaCCOBOTO YHCEI https://m.edsoo.ru/ffO0c1c58
38 DOHeprus CBsSI3U aTOMHBIX sAziep. CBA3b MACChl U bubmuorexa [{OK
SHEPTrUu https://m.edsoo.ru/ffOc1d7a
89 Pemenue 3agau no teme "Snepueie peakiuu"
90 Peaknnu cunresa u nenenus saep. Mcrounuku Bu6mmotreka [JOK
sHepruu CoJiHIIa U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenmus "SnepHast SHEpreTUKa.
91 JleficTBUS paOAKTUBHBIX U3y4YEHUN Ha
JKUBBIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
9 "DJIeKTPOMarHuTHOE MOJIE. bubnnorexa [JOK
DeKTpoMarHuTHbIE BOJHBI. KBaHTOBEBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"
KonTponbnas pabora no teme
93 "DNEeKTpPOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIe BoJHBI. KBaHTOBBIE
ABJICHUS"
94 [ToBTOpenue, 06061meHue. JlabopatopHsie bubmmnorexka HOK
paboTsl 1o Kypcy "B3aumoneiicteue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 06o6meHue. Pemenue
95 aC'—IeTli-II)IX 1/; KaqecIfBeHHHx 3aJ1a4 110 TEME bubmmorexa [IOK
g " 8 https://m.edsoo.ru/ff0c2572
TerutoBbie MpoLECChl
[ToBTOpenue, o600mIeHNE. Pemenne
96 aC‘{eTII)-IBIX 1/1’ Ka‘{eCI’ITIBCHHLIX 3a/1a4 10 TeMe bubmorexa HOK
.F.) < 8 https://m.edsoo.ru/ff0c2a22
KII/] TenoBbIX nBUraTenei
97 [ToBTOpenue, 060061menHue. Pemenue bubnmnorexa [JOK




pacYeTHBIX ¥ KAYECTBEHHBIX 33J1a4 110 TeMe
"KII anexkTpoycTaHoBOK"

https://m.edsoo.ru/ff0c2b30

98 [ToBTropenue, 0600menue. JlabopatopHsie 1 1 Bbu6muoteka [JOK

paboThl 1o Kypcy "CBeTOBBIC SIBICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnunoreka LIOK

1o TeMe "3aKOHbI COXPAaHEHHS B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnunoreka LIOK

o Teme "Koebanus u BOIHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0600meHue. Pabora ¢ TekcTamu 1 bu6nmorexa LIOK

o TeMe "CBeTOBbIC SABICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600meHue. Pabora ¢ TekcTamu 1

no teme "KBanToBas u sinepHas ¢puszuka"
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYUEHUKA

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

» ®usmka, 8 kinacce/ [lepeimkun A.B., OOIEeCTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerienne»

» ®usuka, 9 xkmacc/ [lepsimkua A.B., ['yrauk E.M., O0miecTBo ¢ orpaHu4eHHON

O0TBETCTBEHHOCTHIO «JIPODAY»; Axkumoneproe odmiectBo «M3narensctBo «IIpocBemenuey

METOAUYECKHUE MATEPHUAJIBI IJI51 YAUTEJIA

7 KITACC

1.PaGouas mporpamma.

2. ITporpammMbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 — 9 kimacchbl
(aBropsrl:A.B.Ileppikun, H.B. ®unonosuy, E.M. I'yTHUK).

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

COOTBCTCTBHHU C BH6paHHHM y‘Ie6HI/IKOMI

4. Ieppimkun A.B. @usnka. 7 knacc. Y4eOHUK U1 00111e00pa30BaTeNbHBIX YUPEKIACHHH .
M.:lpoda. 2011

5. JIykammk B.1. COoopHHK BOIIPOCOB U 331a4 1o pusuke. 7-9 k. — M.: [Ipocsemenue, 2010. —
192c.

8 KJIACC

1. Pabouas nporpamma. ®duzuka. 7 — 9xnaccel: yueOHO-METOAMUECKOTO MOCcOOus
/coct. TuxonoBaE.H. — 2-e u3a.,crepeotnn. —M.: [Ipoda,2013. — 398,(2)

2. [TporpamMmMbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 — 9 kimacchl

(aBTopsl:A.B.Ilepsimkun, H.B. ®unonosuy, E.M. I'yTHUK).



3. Pabouas nporpamma no ¢usuke. 7 kinacce/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B
COOTBETCTBUH C BEIOPAHHBIM y4EOHUKOM:

4. Tlepeimikun A.B. @usuka. 7 knacc. YueOHUK Ji1s 0011e00pa30BaTeNbHBIX YUPEKICHUH .
M.:Ipoda. 2011

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

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTEIILHBIE M KOHTPOJIbHBIE PA0OTHI. —5-€
n3nanue,- M.MJIEKCA, 2013.

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

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

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

10.A.B. ITepprikun ®@usnka-8xi 2017 M. Jlpoda

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

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

13.B.B. llaxmaToBa ,0.P. llledep JAnarnoctuyeckue padbotsl -8 kimacc 2016 M. [Ipoda
14.A.E. Mapon, E.A. Mapon, C.B. [1o3otickuit Coopaux Bompocos u 3amau 2015 M. Jlpoda
9 KJIACC

1. PaGouas nporpamma. ®usnka. 7 — 9xnacchl: yaeOHO-METOAMYECKOTO OCOOUs

/coct. TuxonoBaE.H. — 2-e u3na.,crepeotun. —M.: [Ipoda,2013. — 398,(2)

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

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



COOTBETCTBUH C BEIOPAaHHBIM Y4EOHUKOM:

4. epeimkun A.B. ®usnka. 7 knace. Y4eOHUK U1 0011e00pa30BaTeIbHBIX YIPEIKICHHH .
M.:lpoda. 2011

5. Jlykamuk B.U. CoopHuK Bonpocos u 3a1ad 1o ¢usuke. 7-9 k. — M.: [IpocBemenue, 2010. —
192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATEIIBHBIE U KOHTPOJIbHBIE PA0OTHI. —5-€
m3ganue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®u3suka. 7 knacc. JlabopaTopusie paboTsl. KOHTpOIbHEIC 3a1aHUS. —
Caparos:Jluuei, 2014.

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

9. Mapon A.E. ®u3uka. 7 kiacc: yueOHo-meroanaeckoe mocodue/ A.E. Mapon.- M.: JIpoda,
2011.- 123c.:

KoHnTponbHble 1 caMocTosTeNbHBIE paboThI 0 ¢u3uke. 9 kinacce: kK yueOHuKy A.B. [lepsimikuHa,
E.M. I'yrauk «®uszuka 9 kinace» / O.U. I'pomueBa. — M.: U3gatenbctBo «Jx3ameny, 2014.
Tectol o ¢usuke. 9 knace: k yaueOHuky A.B. Ileppiikuna, E.M. I'ytauk «®usuka

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

dusnka. 9 xkimacc. TemaTnueckie TeCTOBBIE 3aManHus g moaroroBku Kk I MA. / aBTt.- coct.: M.B.
boiinenko, O.H. Mupomkuna. — fpocnasine: OO0 «Akagemus pazButus», 2014.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KJIACC

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

2. BuneoonbiTsl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Enunas komnexnus nudpoBex 00pa3zoBaTeIbHBIX pecypcoB. — Pesxxum moctyma: http://school-

collection.edu.ru



4. I/IHTepeCHBIG MaTCpHraJIbl K YpOKaM (I)I/I?)I/IKI/I 10 TEMaM, TCCTHI 11O TEMaM, HAarJIAAHBIC HOCOGI/IH
K ypokam. — Pesxxum noctymna: http://class-fizika.narod.ru

5. [Mudpossie oOpa3oBarenbHbIC pecypehl. — Pesxkum moctyna: http://www.openclass.ru

6. DnexTpoHHbIe yueOHUKH 1o pusuke. — Pexxum nocryna: http://www.fizika.ru

8 KIIACC

1. bubnmoreka — Bc€ o mpeamery «Pusukay. — Pexxum goctyna: http:// www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pexxum mocryna: http://fizika-class.narod.ru

3. Enunas komuteknus nudpoBBIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum nocryma: http://school-
collection.edu.ru

4. HTEepecHbIe MaTepHalIbl K YpoKaM (PH3UKH 1O TeMaM; TECTHI 10 TeMaM; HATJISITHBIC ITOCO0us
K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru

5. Mudposeie oOpa3oBareabHbIC pecypcehl. — Peskum moctyma: http://www.openclass.ru

6. DieKTpOHHbIE yueOHUKH 110 (usuke. — Pexxum nocryna: http://www.fizika.ru

9 KJIACC

1. BugeoonsiTsl Ha ypokax. — Pexxum noctyma: http://fizika-class.narod.ru

2. Enunas xomnekuusi iU poBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pesxkum noctyma: http://school-
collection.edu.ru

3. UHTepecHbIe MaTepualbl K ypokaMm (PU3UKHU IO TeMaM; TECTHI IO TeMaM; HaTJISITHbIE TTOCOOHS
K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru

4. lludpossie 0OpazoBaTeNbHBIC pecypchl. — PexxuM qoctyna: http://www.openclass.ru

5. DnekTpoHHbIe yueOHuKHY 110 Pusnke. — Pexxum moctyma: http:// www.fizika.ru
6./lucrannmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTkpseiThIi Ki1acc. CeTeBoe
obpazoBarenbHOe cooOrecTBO. http://www.openclass.ru/node/109715

7. EnunHast koutekius nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIN IIEHTP HHPOPMAIIMOHHO-00pa30BaTeIbHBIX pecypcoB. http://www.fcior.edu.ru/



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

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

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

13. ®usuka.ru. http://www.fizika.ru/
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