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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma o ¢u3mKe Ha YpOBHE OCHOBHOrO oOmIero oOpa3oBaHMs COCTAaBJIeHa Ha OCHOBE MOJIOKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM
ypOBHE OCHOBHOW 00pa3oBaTenbHOW mporpammel, mpeactaBieHHBIX B @I'OC OO0, a taxke ¢ yuérom QenepanpHoil pabodell mporpaMMbl BOCITUTAHUS U
Konnenuuu npenopaBanus yaeOHoro npeamera «Puznkay.

ConeprxaHre IporpamMmbl 1Mo (U3UKe HAIIPABJICHO Ha (hOPMHUPOBAHUE €CTECTBEHHO-HAYYHOW IrPAMOTHOCTH OOYJYAIONIMXCS U OpraHU3al[|i0 U3yueHUs (GU3UKH Ha
JeATeIbHOCTHOM ocHOBe. B mporpamme mo Qu3uKe y4UTHIBAIOTCS BOSMOKHOCTH Y4eOHOro npeaMeta B peaiu3annu tpedboBanuii ®I'OC OO0 k miaHUpyeMbIM
JUYHOCTHBIM U METaIpeJMETHBIM pe3yiibTaTaM O0YydeHUs, a TaKKe MEKITPEMETHBIE CBS3U €CTECTBEHHO-HAYYHBIX YYeOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO
o01iero oOpa3oBaHusl.

[IporpaMma 1o Qu3KKe ycTaHABIMBAET paclpe/elieHne yueOHOro MaTepuaa mo rojaM oo0ydeHus (1o Kiaccam), mpeajaraer mpuMepHYo Tocie 10BaTebHOCTD
W3y4YeHHS TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COJIEPIKaHUs U yUETe BO3PACTHBIX 0COOEHHOCTEH 00y4datonnXcsl.

[IporpamMma o ¢usuke paspaboraHa ¢ HENBI0 OKa3aHUS METOAMYECKOMN MTOMOIIY YUUTENIO B CO3/IaHUH pabodeil mporpaMMbl 10 y4eOHOMY MPEMETY.

dusuka SBISETCS CUCTEMOOOPA3YIOMIUM JJIsi €CTECTBEHHO-HAYYHBIX yYeOHBIX TPEJIMETOB, NOCKOJbKY (pu3nueckre 3aKOHBI JIKAT B OCHOBE NPOIECCOB U
SIBJICHHMM, M3y4aeMbIX XMUMHEH, Ouosiorueii, actponoMueil U usndeckoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHUPA, I PEAOCTABIISIET
HaunboJee sicHbIe 00pa3Ilbl MPUMEHEHUS] HAyYHOT0 METO/1a MO3HAHUSI, TO €CTh crioco0a IMOTyYeHus JOCTOBEPHBIX 3HAHHUIA O MUpE.

OnHa W3 THaBHBIX 3a7]ad (HU3MUECKOr0 OOpa3oBaHUsi B CTPYKType oOmiero oOpa3oBaHHs COCTOUT B ()OPMHPOBAHHH €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTU W
HWHTEpeca K HayKe Y 00yJarommuxcsl.

Nzydenne ¢pusnku Ha 6a30BOM ypOBHE IMpEAIIOaraeT OBIaJeHNe CIEAYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTePHU3YIOIIIME €CTECTBEHHO-HAyIHYIO I'PaMOTHOCTD:
®  HAYYHO OOBSCHSATH SBICHUS;

®  OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIEAOBAHUS;

®  YHTEPIPETHPOBAThH JAHHBIE U UCIIOJIB30BATh HAYUYHbIE TOKA3ATEIbCTBA 7Sl IOTYYEHUS BHIBOJIOB.

Hemn w3ydennst (U3UKH Ha ypPOBHE OCHOBHOTO o0O0mero oOpasoBaHws ompereneHsl B Koumenmum mnpemomaBaHust ydeOHoro mpemmera «Du3uka» B
oOpasoBaTenbHBIX opranm3anusax Poccniickoit denepannu, peann3yoNX OCHOBHBIE 0011e00pa3oBaTeNbHBIE MPOTPAMMBI, YTBEPKAEHHOU pemerneM Komrernn
MunucrepcTBa npocsemnienns Poccniickoit @eneparum (ipotokoi ot 3 pekadps 2019 r. Ne [IK-4BH).

enn nzyyenus: Gusuku:

®  IpHOOpEeTeHre UHTepeca U CTPEMIICHHUS 00yJAIOMINXC K HAYYHOMY M3YYEHHUIO MPHUPOJIBI, Pa3BUTHE UX WHTEIUIEKTYAIBHBIX U TBOPUECKUX CITOCOOHOCTEH;

®  pa3BHTHE MPEICTABICHUN O HAYYHOM METOJIe TIO3HAHUA U (POPMHUPOBAHHE UCCIEAOBATENFCKOTO OTHOIIEHHS K OKPY)KAFOIIUM SIBJICHUSIM;

e  (popMupoBaHHE HAYYHOrO MHPOBO33PEHUS KaK Pe3yibTaTa U3yUSHHs] OCHOB CTPOCHUS MaTepuu U (yHIaMEHTaJIbHBIX 3aKOHOB (DU3UKH;

e  (popmupoBaHHe TpeACTaBICHUN O POIH (PUIUKU IS PA3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA,

®  pa3BHUTHE MPENCTABICHUH O BO3MOXHBIX cdepax Oymymiell mpodeccHoHaNbHONW AEeSTENhbHOCTH, CBS3aHHON C (DM3MKOW, TMOATOTOBKA K JallbHEHIIeMy
00y4YEeHHIO B 3TOM HAIIPABIICHUH.

JlocTimkenue 3TUX 1enel mporpaMMel 1o (PU3HKe Ha YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHus 00ECTIeYNBASTCS PEIICHUEM CIEYIOINX 3a/4ay:

e  MpHOOpEeTeHre 3HaHWH O JUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHMYECKUX, TETIOBBIX, JIEKTPUIECKIX, MATHUTHBIX U KBAHTOBBIX SBIICHHSIX;

®  IpUOOpETeHrEe YMEHUH OMUCHIBATh U OOBACHATH (PM3UUYECKHE SIBIICHHS C UCTIOJIH30BAHUEM TTOJTYYCHHBIX 3HAHUI;

e  OCBOCHHE METOOB pEIIEHNS MPOCTEHIINX pacUETHBIX 3a1a4 C UCTIOb30BaHNEM (DU3NUECKUX MOJIENEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;



®  pa3BUTHE YMEHUI HAOMIOAATh IPUPOIHBIC SIBIICHHS U BHIIOIHATD OIBITHL, 1a00paTOPHBIE pabOThI U IKCIIEPUMEHTAIbHBIE UCCTIEIOBAHNS C HCIIOIb3 OBAHUEM
HU3MEpPUTENbHBIX TPUOOPOB;

e  OocBOcHHE MPHEMOB PabOTHl ¢ HMH(popManuell (GpHU3MYecKoro coiepikKaHus, BKIOYAass WHPOPMAIHMIO O COBPEMEHHBIX JOCTHKECHUSX (U3WKH, aHAIU3 U
KPUTHYECKOE OLleHNBaHUE HH()OPMAIINY;

®  3HAKOMCTBO cO c(hepaMu NMpodeCCHOHATBHON JEATENLHOCTH, CBA3AHHBIMH C (DPM3UKOH, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMU Ha JJOCTHK €HHUX
(duznvecKol HayKu.

Ha usydenne ¢pusuku (6a30BbIli YpOBEHb) Ha YPOBHE OCHOBHOI'O 00IIero oopasoBaHus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Helem), B 8
KJ1acce — 68 4acoB 2 yaca B HEJEeNio), B 9 KJacce - 102 Jaca 3 yaca B HEJIEINIO).

[Ipemnaraemplii B mporpaMme 1o (hU3MKe MepeyeHb J1a00paTOPHBIX paOdOT M OIMBITOB HOCUT PEKOMEHIATCIBHBIN XapaKTep, YUYUTEIb JENaeT BBIOOP MPOBEICHUS
J1a00paTOPHBIX PAbOT M OIBITOB C YUYETOM WHAMBHIYAJbHBIX OCOOCHHOCTEH O0YyJarONIMXCs, CIHUCKA SKCIEPUMEHTABHBIX 3a/laHui, MpeAjaraeMbix B paMKax
OCHOBHOT'O TOCYZapCTBEHHOT0 K3aMeHa 0 (hH3HKe.

COILEPKAHUE OBYYEHUA

7 KJIACC

Paznen 1. ®u3nuka u eé posb B MOZHAHUHM OKPYKAIOLIEro MUpA.

®uznka — Hayka o npupoze. ABiaeHus npupoasl. OU3UUECKUE SIBICHUS: MEXAaHUYECKUE, TEILIOBBIE, IJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BenuunHbL M3Mepenne pusndeckux BeanunH. Ousndeckue npuoopsl. [lorpenHocts u3MepeHuii. MexayHapoaHas CHCTeMa CAMHHII.

Kak ¢usuka m apyrue ecTrecTBeHHble HAyKH W3Y4arOT NPHUPOAY. ECTECTBEHHO-HAYYHBIN METOJ IMO3HAHUS: HaONIO/eHHE, TTOCTAaHOBKA HAyYHOTO BOIpPOCaA,
BBIIBIDKEHHUE THUIIOTE3, DKCIIEPIMEHT IO MTPOBEPKE THUIOTE3, 00bsICHeHNE Habmrogaemoro siBnerns. Onucanne Gu3nvIecKux SBICHUH C TOMOIIBI0 MOJIEIEH.
Hemoncmpayuu.

1. MexaHu4eckre, TEIJIOBEIE, IIEKTPUIECKHE, MATHUTHBIE, CBETOBEIE SBIICHUS.

2. @wusuyeckue npruOOPHI U MPOIeAypa NPSIMBIX U3MEPEHUI aHAIOTOBBIM U ITH(PPOBBIM TPHOOPOM.

Jlabopamopubvie pabomsl u onvimel.

Onpenenenre eHBI JeSHUS MIKATBI U3MEPUTEIBHOTO prOopa.

N3mepenue paccTosHUMN.

Nsmepenne 00bEMa KUIKOCTH U TBEPIOTO TEINA.

Onpenenenue pa3MepoB MajbIX TeJl.

N3mepenue TemnepaTypsl IPU HOMOILIU KUJKOCTHOT'O TEPMOMETPA U AATUMKA TEMIIEPATYPBIL.

[IpoBeneHue uccienoBaHus O MPOBEPKE THITOTE3BI: JAIBHOCTD MOJNETA MapuKa, MYIIIEHHOr0 TOPH30HTAIBHO, TeM OOJIbIIe, YeM OOJbIe BBICOTA ITyCKa.
Pa3ue.11 2. [lepBoHaYaIbHbIE CBEJAEHHS 0 CTPOCHUM BeLIeCTBA.

CrpoeHue BellecTBa: aTOMbI U MOJIEKYJIbL, UX pa3Mepbl. ONbIThL, JOKA3bIBAIOLIME JUCKPETHOE CTPOCHUE BEILIECTBA.

JiBmkenune gacTtull BemiectBa. CBsI3b CKOPOCTU JABM)KEHUS YAaCTHI] C TeMIepaTypoi. bpoyHoBckoe nBrkeHue, auddysus. B3anumozgelicTBre 9acTUI] BEIIECTBA:
NPUTSKEHUE U OTTAIIKUBAHUE.

oukrwdE



ArperaTtHble COCTOSHMS BEIISCTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) TelN. B3aMMOCBS3b MEXKIYy CBOWMCTBAMHU BEICCTB B Pa3HBIX
arperaTHbhIX COCTOSHUSX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHueM. OCOOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

1. HaGmoaenue OpOyHOBCKOTO JABHKEHUSI.

2. HaoOmonenue nuddysun.

3. HaOmronenue siBieHui, 00BACHIIOIIUXCS MPUTSHDKEHUEM MITH OTTAJKMBAHUEM YaCTHII BEIICCTBA.

Jlabopamopnsle pabomoul u onvimol.

1. Ormenka auaMeTpa aToMa METOJIOM PsIoB (C ucoib3oBanueM (ororpaduii).

2. OnbIThI 1O HAOJIFOJCHUIO TEIJIOBOTO PACIIMPEHHUSI Fa30B.

3. OmnbITHI 10 OOHAPYKEHUIO JICHCTBUS CHIT MOJIEKYJISIPHOTO TPUTSDKEHHUS.

Pa3nen 3. /IBu:keHue U B3auMojeiicTBuUeE Tell.

Mexanundeckoe nBKeHHE. PaBHOMEpHOE U HepaBHOMepHOE NBIKeHNE. CKopocTh. CpenHsss CKOPOCTh MPY HEPAaBHOMEPHOM JIBIKEHHUH. Pacuér my T u BpeMeHH
JABUXCHMUSL.

SBnenune wHEPIUU. 3aKOH MHEPITMHU. B3amMmojeiicTBrEe Tel KaK MpUYWHA U3MEHEHUS CKOPOCTH JBIDKEHUS Tel. Macca Kak Mepa MHEePTHOCTH Tena. [[ImoTHOCTh
BeriecTBa. CBs3b IIIOTHOCTH C KOJHMYECTBOM MOJIEKYJT B eIMHUIE 00BEMA BEIECTBA.

Cuna Kak XapakTepucTHKa B3anMojeicTBus Ten. Cuia ympyroctu M 3akoH ['yka. M3mepeHne cuiibl ¢ TIOMOIIBIO JUHAMOMETpa. SIBIE€HUE TATOTEHUS W CHiia
TspkecTd. Cuita TsDKECTH Ha JpYyrux IiaHerax. Bec tema. HeBecomocts. ClioskeHHE CHII, HAIIPABJIIEHHBIX IO OMHOW TpsiMoid. PaBHOpeWcTByromas cui. Crira
TpeHud. TpeHue cKonbXeHus U TpeHne okos. Tperre B Mpupoje U TEXHUKE.

Hemoncmpayuu.

Habmonenre MexaHH4YeCKOro ABMKEHUS Tema.

M3MepeHne cKopoCcTH MPSAMOJIUHEHHOTO IBUKEHHUA.

HaGumroienvie ssBeHNsI HHEPIINN.

HabGmronenne n3MeHeHUsT CKOPOCTH TIPH B3aUMOICHCTBHH TEI.

CpaBHeHHE MacC 110 B3aUMOJIEHCTBHIO TEIL.

CroxxeHre CHjl, HalpaBJIeHHBIX IO OIXHOM TPSIMOM.

Jlabopamopuvie padbomut u onvimol.

1. OmnpeneneHune CKOPOCTH PABHOMEPHOT'O ABIKEHUS (IIApUKa B )KUIKOCTH, MOJENHN DIIEKTPHYECKOTO0 aBTOMOOUIIS U TaK JIAJee).

2. Ormpenenenue cpeaHell CKOPOCTH CKOMBKEHUS OpycKa HITH IIapHKa 110 HAKIIOHHOM IIIOCKOCTH.

3. Ormpenenenue MIOTHOCTH TBEPIOTO TeNA.
4
5.

ouhkwnE

OmnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD PACTSDKEHUS (e opMaluy) MPY>KUHBI OT IPHIIOKEHHON CHUJIBI.

OnbITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHHS CKOJIBXKEHHS OT Beca Tela U XapaKTepa COMPHKACAIOIINXCS TOBEPXHOCTEM.
Pazpnen 4. laBienne TBEPABIX TeJl, ;KUAKOCTEH U ra3oB.
Hasnenne. CriocoObl yMeHBIICHUS] M yBeIHUeHHs AaBieHus. [laBneHue rasza. 3aBUCHMOCThH JaBJIEHHS raza oT oO0béma, TemmepaTypbl. llepemaua naBieHus
TBEPABIMH TEJIAMH, JKUAKOCTAMH M razamu. 3akoH [lackans. [IneBMaTuueckre MammHbl. 3aBUCUMOCTDH AABICHUS JKUIAKOCTH OT INIyOMHBI. I'MapocTaTHuecKuit
napazgokc. Coobuaronecs cocyapl. [ uapaBnnueckue MeXaHU3MbI.



Atmocdepa 3emnm u atmocdepHoe naBieHue. [IpuuuHBI cymiecTBOBaHMs BO3AyIIHOW oOomouku 3emnu. OnbiT Toppuuennu. M3mepenne atmocdepHOro
JaBJIeHUA. 3aBUCHMOCTh aTMOC(EPHOTO JIaBICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [IpuOops! s n3MepeHus: aTMOC(EpHOro JaBICHHUSL.

JelicTBre )KUIKOCTH U Ta3a Ha IOrpykEHHOE B HUX Teslo. BritankuBatonias (apxumenosa) cuna. 3akon Apxumena. [InaBanue Ten. Bozmyxomnnasanue.
Hemoncmpayuu.

3aBUCHMOCTb JaBJE€HUA ra3a OT TeEMIEpaTyphl.

Ilepenada naBiaeHMs )KUIKOCTBIO U Ta30M.

CooOmiarompecs: COCYabI.

I'mppasnnueckuil npecc.

[IposiBnenue aericTBUs aTMOCHEPHOTO IaBJICHHUSL.

3aBUCHMOCTb BBITAIKUBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOM YaCTH TeNla U IIIOTHOCTH YKHUJIKOCTH.

PaBeHCTBO BBITAJIKMUBAIOIIEH CUJIBI BECY BBITECHEHHOM KUAKOCTH.

NG~ wWNE

YcnoBue miiaBaHusl TEN: TUIABAHUE WK TTOTPYKEHUE Tell B 3aBUCUMOCTH OT COOTHOIICHHUSI TUIOTHOCTEH Tela U KUJKOCTH.

Jlabopamopnbsie padbomol u onvimel.

1. HccnemoBaHue 3aBHCHMOCTH Beca Tejla B BOZAE OT 00bEMa MOTPYKEHHOHN B KUIKOCTH YACTH TeNa.

2. Ormpenenenue BbITAJIKUBAIOICH CHIIBI, JEHCTBYIOIIEH Ha TENO, MOrPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAOILIEH CHUJIBI, ISHCTBYIOIICH HA TEJIO B KUIAKOCTH, OT MacChl TeJa.

4.  OmbITBI, IEMOHCTPHUPYIOITNE 3aBUCHMOCTD BBHITATKHUBAIOIICH CHIIBI, ISHCTBYIOMIEH Ha TEIO B KUIKOCTH, OT 00bEMa MOTPY>KEHHON B KUIKOCTh YaCTH TENIa U
OT IJIOTHOCTH KUJKOCTH.

5.  KoHCcTpyHnpoBaH#e apeoMeTpa WIH KOHCTPYHUPOBAHUE JIOIKHA U ONPESICHHE €€ TPY30I0IbEMHOCTH.

Pa3zpaen 5. PaboTa u MOITHOCTH. JHeEpPrus.

Mexanndeckas padora. MOIIHOCTb.

[IpocTpie MexaHW3MEI: phIYar, OJIOK, HaKJIOHHAs IIOCKOCTh. [IpaBmiio paBHOBecusi perdara. lIpmMmeHeHne mpaBuia paBHOBECHS phldara K ONOKy. «3010T0e
mpaBmiio» Mexanuku. KI1J[ mpocteix Mexann3moB. [IpocTeie MexaHU3MBI B OBITY B TEXHHUKE.

Mexanndeckas sHeprusi. Kunerndaeckast 1 moTeHITMaIbHAs dHeprus. [IpeBpamienrne oqHOro Buaa MEXaHMIeCKOW SHEPTUH B IPYTOi. 3aKOH COXpaHEHUS YHEPTUU
B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopuvie padbomut u onvimol.

1. Omnpenenenne pabOTHI CHIIBI TPEHUS MIPH PABHOMEPHOM JIBIDKEHHH TeJa IO TOPU30HTAIBHON MTOBEPXHOCTH.

2. MHccnenoBanue yciioBHW paBHOBECHSI phIUara.

3. Uswmepenwne KII/] HaKIOHHO#M MIIOCKOCTH.

4. V3ydyeHue 3aKOHA COXPAHEHHs] MEXaHHUECKON YHEPTHH.

8 KIIACC

Pa3nen 6. TensioBble ABJICHHS.



OCHOBHBIE MTOJOKEHUST MOJIEKYJISIPHO--KUHETUYECKOM TEOPUH CTPOCHHS BellecTBa. Macca u pa3Mepsl aTOMOB U MOJIEKYJ. ONBITHL, TOATBEPKIAOIIHE OCHOBHBIE
TIOJIOXKEHUST MOJICKYIISIPHO-KUHETHYECKON TEOPUH.

Mogenu TBEPAOTO, )KHUIKOTO U Ta3000pa3HOro cocTosiHui BenectBa. Kpucrammmueckre u amopdabie Tena. OObICHEHHE CBOWCTB Ta30B, JKUJKO CTEH U TBEPBIX
TEJ Ha OCHOBE TMOJIOKEHUN MOJIEKYJIIPHO--KUHETUYECKON Teopuu. CMaunBaHUE U KallWJULSIPHEIC sIBICHUS. TeII0BOE PACIIUPEHHUE U CKATHUE.

Temmneparypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBIJKEHHS dacTull. BHyTpeHHss sHeprus. CrocoObl M3MEHEHHS BHYTPECHHEH SHEPruu:
TeIuIonepeaaya u CoBeplieHre padoThl. Buibl Temonepeaayuun: TeIONpPOBOIHOCTh, KOHBEKITHS, H3TyUCHHE.

KonuuectBo TemioTel. Y aenbHas TEMI0EMKOCTD BellleCTBa. TermnooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHUE TEIIOBOro Oayianca. [lnaBineHue u oTBepAcBaHKE
KPUCTaJUTMYECKUX BEIIECTB. Y eNMbHas TerioTa miaBieHus. [lapooOpa3zoBanue u koHneHcanus. Mcmapenue. Kunenne. Y enpHas Temiora nmapooOpa3oBaHmUsL.
3aBUCHMOCTH TEMIIEPATYPbl KUTIEHHUS OT aTMOC(EPHOT0 JaBJICHUS.

Bnaxxnocts Bo3yxa.

DHeprusi TOIIMBA. Y IebHAs TEIIOTa CTOPAHMSL.

[punimmnel padots TeroBsix apurarteneit KI1J[ temmoporo apuratens. TemnaoBbie JBUTATENN U 3alIUTA OKPYIKAIOIICH CPEIbL.

3aK0H COXpaHEHHUSI U MPEBPAIICHUS SHEPTHH B TEIUIOBEIX MPOIIECCaX.

Hemoncmpayuu.

HaGuoaeHre OpoyHOBCKOTO JBHYKECHUS.

Ha6monenue quddysumn.

Habmronenme siBieHW CMadYUBaHWS W KAMIDIIPHBIX SIBIICHUM.

Haburonenvie TemmoBoro pacuIupeHust Tei.

W3Menenue naBiieHHs ra3a Mpyu H3MEHEHUN 00bEMa U HATPEBAHUU HIIM OXJIAXK]ICHUH.

[IpaBuna u3MepeHus TeMIepaTyphl.

Bujsl Termionepenayn.

OxJTaKIeHUE TTPY COBEPITICHUH PaOOTEHI.

HarpeBanue npu coBepiieHnr paboThl BHEITHAMH CHJIAMH.

©CoN RN R

10. CpaBHeHu€ TEIIOEMKOCTEH pa3IHYHbIX BEIIECTB.
11. HaGmionenvie KATIEHUS.
12. HaGmtoneHrie MOCTOSTHCTBA TEMITEPATy Pl TIPU TUIABIICHHH.

13. Monenu TEmIoBbIX ABUraTENeH.

Jlabopamopuvie padbomut u onvimol.

OmnbIThI 10 OOHAPYKEHUIO AEHCTBUS CHII MOJIEKYJIIPHOTO MIPUTSKEHUSL.

OmnbITHI 10 BBIPAIIMBAHUIO KPUCTAIIOB TIOBAPEHHOW COJIM MIIM caxapa.

OmnbITHI 10 HAOJIOAEHHIO TEIJIOBOTO PACIIMPEHUS ra30B, XKUIKOCTEH U TBEPIABIX TeIl.

Omnpenenenne AaBIeHUs BO3yXa B OaJUIOHE ILIIPHUIIA.

OmnbITHI, JEMOHCTPUPYIOLIE 3aBUCUMOCTD JaBJICHHS BO3LyXa OT €ro 00b&Ma W HarpeBaHUs WM OXJIaXKACHHSL.

[IpoBepka runoTessl IMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA )KUIKOCTH B TEPMOMETPUUYECKON TPYOKE OT TEeMIIEpaTyphI.
Habnronenne n3meHeHust BHyTpEHHEH SHEPTUH Tella B pe3yJIbTaTe Terylonepenayn U paboThl BHEIIHUX CHIL.
HccnenoBanue sBneHUs TEIIIOOOMEHA IPH CMEIIMBAHUHN XOJIOAHON U rOpsiueid BOJIBL.

NGk~ R



9. Omnpenenenne KOIMYECTBA TEIIOTHI, MOJYYEHHOTO BOJOH MPH TEMIO00OMEHE C HATPETHIM METAIITMUECKUM UIMHAPOM.

10. Ompenenenve yaeabHOH TEMIOEMKOCTH BELIECTBA.

11. HccnenoBaHue mpoiiecca UCIAPSHHUS.

12. OmpeneneHre OTHOCHTENBEHON BIaKHOCTU BO3IyXa.

13. OmpeneneHue yaeabHON TEMIOTHI TUIABICHUS JIBAA.

Pa3znen 7. DaexkTpuyeckue 1 MArHUTHbIE SIBJIEHUS.

OnexTpusanus Tel. J[Ba poaa anekTpudeckux 3apsaoB. BzaumonelicTBre 3apsokeHHBIX Tel. 3akoH KymoHa (3aBUCHMOCTH CHJIBI B3aUMOJICHCTBUS 3apsyKEHHBIX
TEJI OT BEJIMUYMUHEI 3apsA10B U PACCTOAHUA MEKIAY TeJ'IaMI/I).

OnexTpudeckoe none. HanpspkEHHOCTH 37eKTpudecKoro nos. [IpuHIMIT CyTepo3uIny 3JeKTPUUECKUX MoNel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu sanekrpudeckux 3apsaoB. DeMeHTapHbIN aiekTpudeckuit 3apsi. Ctpoenne aroma. [IpoBoIHUKN 1 AMAIEKTPUKN. 3aKOH COXPaHEHUS 3JIEKTPUUECKOT O
3apsma.

ONEeKTPUYIECKUi TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPHUIECKOTO TOKA. VICTOYHMKYM MOCTOSHHOTO TOKA. JIeHCTBHS 3JIEKTPUYECKOro TOKA (TEMI0BOE, XUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUH TOK B KUAKOCTIX U Ta3ax.

Onekrpudeckas menb. Cuia Toka. DiIeKTpuaeckoe Hampshkenre. COnmpoTHBIICHNE TIPOBOIHIKA. Y IEIFHOE COMPOTUBIICHUE BemecTBa. 3akoH Oma I ydacTKa
uenu. [locnenoBaTensHOE M TapajuIENbHOE COETMHEHNE TTPOBOIHUKOB.

Pabora m momHOCTh 3nekTpudeckoro Toka. 3akoH JDxoyms—JleHra. DnekTpuueckne IEnd W MOTPeOUTENN JIIeKTpHUYecKod 3Hepruu B ObiTy. KopoTkoe
3aMBIKaHUe.

[locrostraple MarHUTHL. B3anmMopelcTBHE MOCTOSHHBIX MarHUTOB. MarHuTHoe rosie. MarHuTHoe mosie 3eMiId M €ro 3HaudeHwe s JKM3HHM Ha 3emie. OmbIT
Opcreqa. MarHuTHOE TOJE€ BJIEKTPUYECKOro Toka. [IpuMeHeHue SJIeKTPOMAarHWTOB B TeXHWKe. J[efiCTBME MAarHUTHOTO MOJNS HAa TPOBOAHHK C TOKOM.
DJeKTpOABUTATENh TTOCTOSHHOTO TOKA. MCIomp30BaHMe AIEKTPOABUTATENEH B TEXHUYECKAX YCTPOMCTBAX M HAa TPAHCIIOPTE.

Ompitel @apanes. SBiaeHme 3nekTpoMarHUTHOW wHAYKIMA. IlpaBmiro Jlenma. OmekrporeHepatop. CrocoObl TOMYYEHHUS DSIESKTPUUICCKOM HDHEPTHH.
DJNEeKTPOCTaHIIMY Ha BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTHH.

Hemoncmpayuu.

OJNEKTPU3aIHs TEI.

JIBa pona 31eKTpUyYecKuX 3apsAaoB U B3aUMOJEHCTBHE 3apsKEHHBIX Tell.

VYeTpolicTBO U AEHCTBUE 3IEKTPOCKOIA.

DneKTpocTaTHdecKasi HHTyKIIHSL.

3aKOH COXpaHEHUS IIIEKTPUUECKUX 3aPSIOB.

[IpoBOIHWKH W AUANEKTPHUKH.

MonennpoBaHHe CHIIOBBIX JIMHHUH AIEKTPHIECKOTO OIS

W cTOoYHHMKY TOCTOSTHHOTO TOKA.

JeiicTBuUS 31EKTPUUECKOr 0o TOKA.

DNEKTPUUECKUI TOK B KUAKOCTH.

I"azoBbIil paspsn.

W3mepeHne cHilbl TOKa aMIIEpPMETPOM.

N3mMepenne 351eKTpruuecKoro HanpsHKeHUs. BOJIbTMETPOM.
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14. PeocraT u Mara3uH COMPOTHUBIICHHIA.

15. BzaumopelicTBHE MOCTOSHHBIX MarHUTOB.

16. MopaenupoBaHHe HEBO3MOXKHOCTH Pa3CiICHUS MTOJIOCOB MarHUTAa.
17. MopaenupoBaHUe MAarHUTHBIX MOJICH ITOCTOSHHBIX MArHUTOR.

18. OmsiT Dpcrena.

19. MarHuTHOE 1o TOKa. DJIEKTPOMArHuUT.

20. [leiicTBHE MarHMUTHOIO TOJIS HA POBOJHUK C TOKOM.

21. DnekTpoaBUTATEINb TIOCTOSHHOTO TOKA.

22. HccnenoBaHue SBJACHUS JICKTPOMATrHUTHOM MHIYKIINH.

23. Omnpbitel ®apajest.

24. 3aBUCHUMOCTH HAIIPABJICHUS UHIYKIIMOHHOI'O TOKA OT YCJIOBHI €r0 BO3SHUKHOBCHUSI.
25. DrekTporeHepaTop MmoCTOSIHHOTO TOKA.

Jlabopamopnbsie padbomol u onvimel.

1. OnbIThI 110 HAOIOICHUIO JICKTPU3ALMK TSI HHIAYKIIUCH W IPHU CONTPUKOCHOBCHHH.

2. HCCHCHOB&HI/I@ HeﬁCTBHH QJICKTPUYCCKOTI'O ITOJIA Ha IMPOBOAHHUKU U AUDJICKTPUKH.

3. CoOopka u mpoBepKa padOThI JISKTPUICCKOH IICITH MOCTOSHHOTO TOKA.

4. V3mepeHme U peryaupoBaHUE CHIIBI TOKA.

5. HM3mepenwue u peryinupoBaHue HAPSKEHHS.

6. HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOpa W HATIPSHKEHHS HA PE3UCTOPE.

7. OmbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JJIEKTPHYECKOT0 COMPOTHUBIICHHS IIPOBOJAHNUKA OT €r0 JTMHBI, TUIOMIAAN TTOTIEPEYHOr0 CEYEeHUs U MaTeprala.
8. TlpoBepka mpaBwuiia CIOKEHHS HATPSHKEHHUH TIPU TTOCIIEIOBATEILHOM COSTMHEHUH JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBuiia Jjisi CHIIBI TOKA MIPH MAPAIUISTEHOM COSTMHEHUH PE3UCTOPOB.

10. OmpeneneHre paObOThI IEKTPHUECKOTO TOKA, WAYIIETO Yepe3 Pe3UCTOop.

11. Ompenenenrie MOITHOCTH AJIEKTPUUECKOTO TOKA, BBIICIIEMON Ha PE3UCTOPE.

12. WccnenoBaHue 3aBUCIMOCTH CHITBI TOKA, WIYIIETO Yepe3 JTAMITOUYKY, OT HAIIPSKSHUS Ha HEl.

13. Omnpenenenne KI1J] HarpeBaTens.

14. HccnenoBaHre MATHUTHOTO B3aUMOJIEHCTBHS ITOCTOSTHHBIX MATHHUTOB.

15. H3ydeHme MarHWTHOTO TIOJIS TIOCTOSTHHBIX MATHUTOB MPU X 00bEIMHEHUH U Pa3/ICIeHUN.

16. HccrnenoBaHue NEHCTBUS IIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJKY.

17. OnsIThI, IEMOHCTPUPYIOIINE 3aBHCUMOCTD CHIIBI B3aUMOICHCTBUS KATYIIKH C TOKOM W MarHWTa OT CHJIBI TOKA W HAIPABJICHUS TOKA B KATYIIIKE.
18. Hzyuenue neficTBUS MarHUTHOTO TIOJIS HA TIPOBOJHUK C TOKOM.

19. KoHctpynpoBaHue U H3ydeHHE PaOOThI AJIEKTPOIBUTATEINS.

20. Usmepenwne KII/] anexTponBuraTenbHON yCTAaHOBKH.

21. OnsITHI 1O HUCCICAOBAHHUIO SABJICHUA 3JI€KTpOMaFHI/ITHOﬁ HWHAYKIWHW: UCCIICAOBAHNC W3MCHCHHI 3HAUCHUS U HanpaBJICHUSA UHAYKIIUOHHOI'O TOKA.
9 KJIACC



Paznen 8. Mexannueckue siBJIeHUS.

Mexanndeckoe BuxkeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUYECKOTO ABM)KEHUS. PaBHOMEpHOE MpSIMONMHEIHOE BUKEHHUE.
HepaBnomepHoe npsimonuHeliHoe ABmkeHue. CpeaHsisi U MTHOBEHHasi CKOPOCTh Tejla MPH HEPABHOMEPHOM JIBUKEHH U.

Yckopenue. PaBHOyckopeHHOE IpsiIMONIMHEHHOE ABMkeHrue. CBoooaHoe naaenue. OnbiThl ['amumies.

PaBHOMepHOE nBMXKeHUE 1O OKpYKHOCTH. [leproa u yactora obpamienus. JInHeliHas U yriioBas ckopocTu. LleHTpocTpeMHUTeNnbHOE YyCKOpEHHE.

IIepseii 3akoH HetotoHa. Bropoii 3akoH Hetotona. Tperuit 3akoH HerotoHa. IIpyHImMn cyneprno3unuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpeHUsl CKOJIbKEHUs, CHJIa TPEHUS TTOKOs, APYTUe BUbI TPEHUS.

Cuia TsDKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUs. YcKopeHue cBoOomHoro majeHusi. [pwkenue ruraner Bokpyr Comuua. [lepBasi kocMuuecKas CKOpPOCTb.
HeBecomocTh U nieperpysku.

PaBHOBecHe MaTepuanbHON TOUKH. AOCONIOTHO TBEPAOE Te0. PaBHOBeCHEe TBEPOTO Tela ¢ 3aKPEIIEHHOM 0ChIO BpalieHus. MomeHT cuibl. LleHTp TskecTH.
Nmnynse Tena. U3menenne ummynbsca. MImynbe cuiibl. 3aKOH COXpaHEHMs UMITyJIbca. PeakTHBHOE ABIMKEHHE.

Mexannueckasi paboTa U MOIIHOCTh. PaboTa cuil TshKecTH, ynpyroctd, TpeHus. CBsi3b SHepruu u paOoThl. [loTeHIManbHash HEprHsl Tela, MOAHATOro Hall
MMOBEPXHOCThIO 3eMiH. lloTeHnmanbpHAst JHEprHusl C)KaTtoil NpyXuHBL. KnHermueckas sHeprus. Teopema O KHHETHYECKOH HHEPIMH. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTHM.

Hemoncmpayuu.

HaGuroienrie MexaHN4YeCKOro ABMXKEHUS Tella OTHOCHUTEIBHO Pa3HBIX TEN OTCUETA.

CpaBHeHME IIyTeH U TPAEKTOPUH IBMKEHUS OJHOT'O U TOT'O XK€ Tela OTHOCUTEIBLHO Pa3HBIX TNl OTCUETa.

W3MepeHne CKOpOCTH U YCKOPEHUS IIPSAMOJIMHEHOTO IBHKEHUS.

HccrenoBanne NprU3HAKOB PaBHOYCKOPEHHOIO JBUKCHUS.

Habmnronenue aBu»KeHuUs Tena Mo OKPYKHOCTH.

ouhkwnE

Habnronenne MexaHMUYECKUX SIBICHUI, IPOUCXOMAIIUX B cucTeMe oTcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBM)KEHUHM OTHOCHTENIBHO
KabuHeTa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT Macchl Tejla U JCHCTBYIOMIEH Ha HErO CUJIBI.

8. HaGmromeHue paBeHCTBA CUJI IIPH B3aMMOICHCTBHH TEJ.

9. H3meHeHwue Beca Temna IMpu YCKOPEHHOM JIBIKCHUH.

10. Ilepenada nMmynbca P B3aNMOACHCTBUU Tedl.

11. TIpeobpazoBaHUS SHEPTUU IIPH B3AUMOIECHCTBUHN TEI.

12. CoxpaHeHue UMIybca IPH HEYIPYTroM B3aUMOACHCTBHUH.

13. CoxpaHeHrne UMIYIIbCa IPH a0COITFOTHO YIPYTOM B3aUMOJICHCTBHH.

14. HaOmioneHvie peaKTHBHOTO IBHKEHUISL.

15. CoxpaHeHue MeXaHHUECKOH 3HEPTHH IpU CBOOOJHOM MaCHUH.

16. CoxpaHeHue MeXaHUYECKON HEPIHH NP ABKEHUH Tefla MOJl ACHCTBUEM MIPY>KUHBL.

Jlabopamopuvie padbomul u onvimol.

1. KoHcTtpyupoBaHHe TpaKTa ISl pa3roHa U JaJIbHEUIIEro PaBHOMEPHOT'O IBUIKEHUS ILIApUKa UITH TEIEKKH.
2. Omnpenenenue cpenHeil CKOPOCTH CKOJNBXEHUs! OpycKa WM ABMKEHUS IIapHKa 10 HAKJIOHHOH MJIOCKOCTH.
3. Omnpenenenne yCKOpeHHs Tefa MPH PAaBHOYCKOPEHHOM ABMKEHUH 110 HAKJIOHHOH MIJIOCKOCTH.



4. HccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBM)KEHHH Oe3 Ha4aJIbHOW CKOPOCTH.

5. IlpoBepka rHmoTe3bl: €CIM MPHU PaBHOYCKOPEHHOM JBM)KEHHH 0€3 HayaJbHOW CKOPOCTH ITyTH OTHOCSTCS KaK psii HEYETHBIX YHCEIN, TO COOTBETCTBYIOIIUE
MIPOMEXKYTKH BPEMEHU OJJTHAKOBHI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJNBKEHHUS OT CHIJIBI HOPMAILHOTO JIABJICHHUSL.

7. Omnpenenenne K03 HUIEHTA TPEHUS CKOIBKEHUSL.

8. Omnpenenenne XECTKOCTH MPYKUHBL.

9. Omnpenenenne pabOTHI CUIIBI TPEHUS TIPH PABHOMEPHOM JIBUYKEHHH TeJa 10 TOPU30HTAIBHON MTOBEPXHOCTH.

10. Ompenenenre paboOThI CHUIIBI YIIPYTOCTH MIPU TOABEME TPy3a C UCTIOIB30BAHUEM HEMOABHKHOTO U TIOABMIKHOTO OJIOKOB.

11. H3yuenue 3aKOHA COXPAHEHUS SHEPTHUHU.

Paznen 9. Mexannueckue KojieOaHUs M BOJIHBI.

KonebarensHoe nprxenne. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHUI: TIepro/l, YaCTOTa, aMIUIUTYy/a. MaTeMaTHUecKHid 1 TPYXKUHHBIH MasTHUKH. [IpeBpaiienne
SHEPTHUH MPH KoneGaTeTbHOM JABM)KEHUH.

3aryxatomue koneOanus. BeiHykeHHbIe Konebanus. Pezonanc. Mexanndeckue BonHbl. CBOWMCTBAa MEXaHUYECKHX BOJNH. [IpOONBbHBIE U TIOTEPEYHBI € BOJHBIL.
Jl1Ha BOJIHBI M CKOPOCTh €€ pacnpocTpaHeHuss. MEeXaHMYECKHE BOJIHBI B TBEPAOM TEI€E, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTb 3ByKa M BbIcoTa ToHa. OTpaskeHne 3Byka. Hppa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Hab6mronenne xonmebanuit T€I MO ASUCTBUEM CHITBI TSDKECTH M CHUTBI YITPYTOCTH.

Hab6mronenne xonebanuii Tpy3a Ha HUTH U Ha TIPYKUHE.

Hab:mronenne BEIHYXICHHBIX KOJIeOaHWI U pe30HaHca.

PacnipocTpanenme mpoAoIbHBIX U TOMEPEYHBIX BOJIH (Ha MOJIENH).

HaGumroienrie 3aBICUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKyCTHYECKUH pe30HaHC.

Jlabopamopubvie pabomol u onvimel.

Onpexnenenrie 9acTOTHI M MIEPHOAA KOIeOaHUI MaTeMaTHIECKOT0 MasTHUKA.

oukr~wnPE

Omnpenenenye 4acTOThI U NIEPUOAA KOJEOaHUH PYKUHHOTO MasTHUKA.

HccnenoBanue 3aBUCHMOCTH IIEpHOAa KOJIeOAHUH MOJBELIEHHOrO K HUTHU I'Ppy3a OT [UINHBI HUTH.

HccnenoBanue 3aBUCHMOCTH NIEpHOAA KOJIeOAHUH NPYKMHHOTO MasiTHUKA OT Macchl Ipy3a.

[IpoBepka HE3aBHCUMOCTH IEpHOAA KOJIeOaHUH Ipy3a, MOABEIIEHHOTO K HUTH, OT Macchl Ipy3a.

OmnbITHI, JEMOHCTPUPYIOLIE 3aBUCUMOCTD NIEPHOAA KOJIEOAHUM MPY>KUHHOTO MasiTHUKA OT MAcChl IPpy3a U KECTKOCTH MPY>KUHBL.
Wzmepenue yckopeHus cBOOOIHOTO MaJCHUSL.

NoakownE

Pa3ue.11 10. D1eKTpOMarHuTHOE 10JIe U JJIeKTPOMATHUTHBIC BOJIHBI.

ONeKTpOMarHUTHOE TMojie. JIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBa 3JEKTPOMAarHUTHBIX BoiH. lllkanma 3neKTpOMarHUTHBIX BOJH. Vlcnonb3oBaHHE
3JIEKTPOMArHUTHBIX BOJIH JUISI COTOBOW CBSI3H.

OnekTpomMarHuTHas npupoza cBera. CkopocTh cBera. BoiHOBBIE cBOiicTBa cBeTa.

Jemoncmpayuu.

1. CaoiicTBa 3IEKTPOMAarHUTHBIX BOJH.



2. BonHOBBIC CBOICTBA CBETA.

Jlabopamopusie pabomul u onvimol.

1. V3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C IOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3jnen 11. CBeTOBbIE AABJIEHUSI.

JlyueBast monenp cBera. Mcrounuku ceera. [Ipsmonuneiinoe pacnpoctpanenue csera. 3armenus Connua u Jlynel. OTtpaxenue ceera. [Inockoe 3epkano. 3akoH
OTpa’kKeHUs CBeTa.

[Ipenomienue cBera. 3akoH mpenomieHus cBera. [lonHoe BHyTpeHHee OTpa)keHHue cBera. lcrmonb3oBaHHE MOMHOTO BHYTPEHHEr'O0 OTPAKEHHUS B ONTHYECKUX
CBETOBO/IAX.

Jlunza. Xon nyuelt B muH3e. OnTrueckas cucrema (oroarnapara, MUKPOCKOIA U TeJIecKoma. [1a3 Kak onTHYeckas cucremMa. biiM30pykocTh U 1ajibHO30PKOCTb.
Pasnoxenue 6enoro ceera B criektp. OnbiTel HptoToHa. ClioykeHne ClieKTpaibHbIX IBETOB. Jlucnepcus cera.

Hemoncmpayuu.

[IpsiMonnHENHOE pacpocTpaHEHUE CBETA.

OtpaxkeHne cBeTa.

[Tony4yenne n300pakeHU B TUIOCKOM, BOTHYTOM U BEITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTHYecKuit CBETOBO/I.

Xom mydeii B coOnparomei JInH3e.

Xop iyuelt B paccerBalolen JIMH3E.

[Tonmy4uenne n300pakeHUH C TTOMOIIBIO JINH3.

[Mpunnun aefictBus oroanmnapaTa, MUKPOCKOIA U TEIECKOIIA.

10 Mogenb rnasa.

11. PasmoskeHme 6€I0ro CBETa B CIEKTP.

12. TlomyueHwue OeNOTo CBETA MPHU CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopubvie pabomsl u onvimel.

HccnenoBanne 3aBHCHMOCTH yTIIa OTPasKEHUS CBETOBOTO JIy4a OT yria IaJIeHHs.

Nzydenne xapakTepUCTHK H300paXKeHHsI IPEIMETa B IDIOCKOM 3epKale.

HccnenoBanne 3aBUCHMOCTH yTIIa IPEIOMIIEHHUST CBETOBOTO JIy4a OT YIJIa MaIeHUs Ha TPAHUIIEe «BO3yX—CTEKIIOY.

[Tomydenne n300paxeHnH ¢ TTOMOIIBIO COOMPAIOIIEH JTHH3HL.

Onpenenenrie (GOKYCHOTO pacCTOSHUS U ONTHIECKON CHIIBI COOMPAIOIIEH JTHH3BL

OMnBITHI IO Pa3IOKEHUIO OETIOT0 CBETa B CIIEKTP.

OMnBITHI 11O BOCIIPUATHIO I[BETA MTPEIMETOB IPH WX HAOIIOJEHUH Yepe3 I[BETOBBIE (PIIIBTPHI.

Pa3ue.11 12. KBaHTOBbIE SIBJICHUS.

Omnsite Pezepdopaa v mumanerapHas Mozenb atoma. Mopens atoma bopa. Mcmyckanue u nornomienre ceera atomoM. KBaHThI. JInHeHYaThIe CIIEKTPHI.
PamnoaktuBHOCTE. Anb(a-, Oera- u ramma-m3nmydeHus. CtpoeHue aTroMHOro sapa. HykioHHass Momens aTtoMHOro sapa. M3orombl. PamnoakTuBHBIE
npeBpanieHus. [lepuon momypacmana aTOMHBIX sep.
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SAnepusle peakuny. 3aKOHBI COXPaHEHUs 3apsAJ0BOr0 M MacCOBOI'0 YMCENl. DHEPTHUs CBA3M aTOMHBIX siiep. CBsA3b Macchl M SHEpruu. Peakunu cuHTe3a U AeneHus
snep. Uctounnku sneprun ConHIa U 3BE3 .

SAnepnast sHepreTuka. JleicTBUS palOAKTUBHBIX U3Ty4E€HUI HA KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CHGKTpI)I HU3JIYUYCHHA U IMOTJIOIICHUA.

CriexTpbl pa3lInYHbIX Ta30B.

CuexTp Bogopoa.

Habnronenue TpexoB B kamepe Buibcona.

Pabota cuérunka HOHH3UPYIOMINX W3TYICHHH.

Uk~ wnE

Peructparnms u3aydeHns: IpUPOIHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnsie pabomut u onvimol.

1. HaOGumroeHue CIUIOMIHBIX U JINHEHYATBIX CIIEKTPOB U3JTy4YCHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YAaCTHIIBI TI0 TOPMO3HOMY IyTH (110 GoTorpadusm).

3. H3mepenue paanoakTHBHOIO (OHA.

IloBTOpUTENTHHO-00001IAIOIIUIT MOYJIb.

[ToBTOpUTENHHO--0000MAOIMNNI MOAY/Ih TPEIHA3HAYEH JUISI CHCTEMATH3allid W OOOOIEHWS MPEIMETHOTO COAEpKaHUS M OINbITa ACATEIHLHOCTH,
MpHOOPETEHHOTO MPH M3YYEHHM BCETO Kypca (HU3UKH, a TaKKe Ui MOATOTOBKH K OCHOBHOMY TOCYJIAPCTBEHHOMY 9K3aMEHY MO (QH3MKe JUIi 00ydJarommxcs,
BBIOPABIIMX 3TOT YUYE€OHBIH MPeaMeET.

[Ipy u3ydeHUU NAHHOTO MOJYINS PEaTH3YIOTCS U CHCTEMATH3UPYIOTCSI BHJIBI JICATEIHLHOCTH, HA OCHOBE KOTOPBIX 00ECIICUMBACTCS JOCTHXKEHHE TP SIMETHBIX H
METanpeMETHBIX TUIAHUPYEMBIX Pe3yabTaToOB O0YyYeHHUs, (HOPMHUPYETCs €CTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB HCCIENOBaHUS
SIBIICHUH TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSMH OOBSICHATh (DU3UYCCKHE SIBJICHUS, NMPUMEHSS IONy4YeHHBbIC 3HAHWS, pEIlaTh 3aJa4d, B TOM YHCIIE
KaueCTBEHHBIE U SKCIIEPUMEHTAIHHBIE.

[IpuHIMIIMANPHO AEATENPHOCTHBIN XapakTep MaHHOTO pas3fena peajn3yercs 3a CU€T TOoro, 4ro oOydaromruecs BBIMONHSIOT 3aJaHus, B KOTOPBIX WM
TIpeJIaraeTcs:

Ha OCHOBE TTOJTy4E€HHBIX 3HAHUI PacllO3HABATh U HAYYHO OOBSICHATH (DM3MUECKHE SIBICHUS B OKPYKAIOIIEH IPUPOJIE U TTOBCETHEBHOMN JKHU3HH,

WCIIONIB30BaTh HAYYHBIE METOABI UCCIIENOBAHUS (PU3NIECKUX SBIICHH, B TOM YHCIIE IS TPOBEPKH TUIIOTE3 U TOIYIEHUS TEOPETUIECKUX BHIBOJIOB;

OOBSICHATHh HAyYHBIE OCHOBBI HaMOOIIee BaKHBIX JOCTIKEHUH COBPEMEHHBIX TEXHOJOTHH, HAlPpUMeEp, MPAKTHIECKOTO UCIOIb30BAHUS PA3NI YHBIX NCTOYHUKOB
SHEPTHH Ha OCHOBE 3aKOHA MIPEBPAIICHUS M COXPAHEHHUS BCEX M3BECTHBIX BHJIOB SHEPTHH.

IHNJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUA

Wzyuenne hu3nkn Ha ypoBHE OCHOBHOT'O OOILIEro 0Opa30BaHMs HAIPaBJIEHO HAa JOCTI)KEHHE JIMUHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTElbHBIX
PE3yNIbTaTOB.

B pesynbrare uzydyenus Gu3nKku Ha YpOBHE OCHOBHOIO 00IIero oOpasoBaHus y oOyuatomerocs OynyT copMUpoOBaHbI CIEAYIONIME TUYHOCTHBIE PE3YJIbTaThl B
4acTH:

e 1) maTpMoTH4YeCKOro0 BOCHUTAHMSA:

® - [IPOSIBJIGHHE UHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (PU3NUECKON HAYKH;



® - IICHHOCTHOE OTHOIICHUE K JOCTHKECHUSIM POCCUHUCKUX YUEHBIX --U3UKOB;

e  2) rpakIaHCKOr0 M JyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

® - TOTOBHOCTh K aKTHMBHOMY YYaCTHIO B OOCYKICHHM OOINECTBEHHO 3HAYMMBIX M ATHYECKUX MPOOIEM, CBS3aHHBIX C IMPAKTUYCCKUM IMPUMEHECHHEM
JOCTH)KCHUH (DU3UKH;

® - OCO3HaHHME BAKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JIEITEIHHOCTH YUEHOTO;

o  3)3CTeTHYECKOro BOCIUTAHMS:

® - BOCIIPHATHE ICTETHYECKHUX KauecTB (PM3NUECKON HAYKH: €€ TapMOHUYHOIO OCTPOCHUSI, CTPOrOCTH, TOYHOCTH, JIAKOHUYHOCTH;

e 4) HEeHHOCTH HAYYHOI0 MO3HAHMS:

® - OCO3HaHHME LIEHHOCTH (U3WYECKOW HAYKW KaK MOIIHOTO MHCTPYMEHTa TO3HAHHS MHUpPa, OCHOBHI Pa3BUTHS TEXHOJIOTWH, BaKHEHWIIEH COCTaBIISIOUICH
KYJIbTYpBI;

® - pa3BHUTHE HAYYHOH JIFOO03HATENFHOCTH, MHTEPECca K HCCIIEI0BATEIbCKON e TEIbHOCTH;

e 5) dopmMupoBanus KyJIbTypPhl 310POBbSI M IMOIMOHAIBHOIO 0J1arONOJy4ns:

e - OCO3HaHMeE [EHHOCTH 0€30IMacHOro 0opasa *KHU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BAXKHOCTH TpaBUiI 0€301MacHOro MoBeIeHUs Ha TPAHCIIOpPTE, Ha
JIOporax, C 3JeKTPUIECKUM U TETJIOBBIM 000pY/IOBaHNEM B IOMAITHUX YCIOBHUSX;

e - c(hOpMHPOBAHHOCTH HaBBIKA pe(IICKCHH, IPU3HAHHUE CBOCTO TpaBa Ha OMIMOKY M TAKOTO K IpaBa y JIpyroro 4einoBeKa;

e  0) TPYAOBOI0 BOCIIMTAHUS:

® - aKTUBHOE yJYacTHE€ B PEUICHWH MPAKTHYECKUX 3a/1ad (B paMKax CeMbH, 00pa30BaTENbHOM OpraHU3alllH, TOPO/a, Kpasi) TEXHOJIOTHYECKOH M COIHabHON
HaIpaBIeHHOCTH, TPEOYIOUINX B TOM YHCIE U (PU3HUECKIX 3HAHUM;

e - MHTEpecC K MPaKTHUYECKOMY H3yUeHHIO Mpodeccuii, CBI3aHHBIX C (PU3UKOM;

e 7) 3K0OJIOrHY€eCKOro BOCIIMTAHMS:

e - OpHWEHTAIUs Ha NpUMEHeHWe (U3WYECKUX 3HAHWM UIA pelieHHus 3a1ad B O0JacTH OKPYXAloled Cpenbl, TUIAHUPOBAHUS ITOCTYIIKOB W OLEHKH X
BO3MOYHBIX TOCJIECACTBUH JUIsl OKPYKAIOLIEH Cpelbl;

e - O0cO3HaHMeE II00ATHHOTO XapaKTepa IKOJOTHIECKUX MPOOIIEM U IyTeH WX pPelIeHHS;

e 8) ajanTanuM K U3MEHSIOLIMMCS YCI0BUSM COUUATBHOM M IPUPOIHOI cpelbl:

e - TIOTPeOHOCTH BO B3aMMOZIEHCTBUY TP BBHITOJHEHUH UCCIIEA0OBAHUHN 1 MTPOEKTOB (PM3NIECKON HANPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JIP YTHX;

® - [IOBBIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTHU Y€pe3 NPAaKTUUECKYIO NEITENbHOCTB;

e - TOTpeOHOCTH B (hOPMUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIE (OPMYITHPOBATH HJIEH, TOHATHUS, TUIIOTE3BI O (PU3NIECKUX 00BEKTaX U SBIICHUSIX;

e - oco3HaHMe NepUIHUTOB COOCTBEHHBIX 3HAHUHA W KOMIIETEHTHOCTEH B 001acTH (DPU3UKH;

® - JUIAHUPOBAHHUE CBOETO Pa3BHUTHUA B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUIA,

e - CTpemJIeHHE aHAJTNU3UPOBATh U BEISBISITh B3aMMOCBSI3U TIPUPOBI, OOIIECTBA M SKOHOMHKH, B TOM YHCIIE C HCITOJIb30BaHUEM (PH3UYECKUX 3HAHUH

® - OIIEHKA CBOWX JICHCTBUI C y4ETOM BIHMSIHAA HA OKPYXKAIOIIYIO CPEAY, BO3SMOKHBIX TJI00ATBHBIX TTOCIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATBI



B pesymbraTe ocBOeHHMs mporpaMMbl Mo (U3MKE Ha ypOBHE OCHOBHOI'O OOIEro oOpa3oBaHus y oOydaromierocsi OyayT chOopMHpPOBaHBI MeTampeaMeTHbIe
Pe3yJIbTaThl, BKIIOYAIOIIKE MO3HABATENbHbIE YHUBEpCANbHbIC ydeOHbIE ACHCTBUS, KOMMYHHKATHBHBIC yYHHBEpCANbHbIE ydeOHbIE ACHCTBHUS, PErYIATUBHBIC
YHUBEpCaJIbHBIC YUeOHbIE JeHCTBHSL.

Ilo3HaBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁnble )IeﬁCTBHﬂ

Ba3zoBble 1oruveckue aeiicTBUs:

®  BBIABIATH U XapaKTEpH30BaTh CYIECTBEHHbBIE TPU3HAKA O0BEKTOB (SIBJICHHN );

®  yCTaHaBIMBaTh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAIMK, OCHOBAHUS JIsi 0000IICHNS U CPABHEHUS;

o BBIABJIATE 3aKOHOMCEPHOCTHU U IIPOTUBOPEUUA B paCCMAaTPpHUBACMbIX q)aKTaX, JaHHBIX 1 Ha6J]}OI[eHI/IHX, OTHOCAIIUXCA K (1)I/I3I/I‘IGCKI/IM SIBJICHUSAM;

o BBIABJIATE IMPUYUHHO--CICACTBCHHBIC CBA3U IIPpHU H3YUYCHUU (1)I/I3I/I‘IGCKI/IX SIBICHUN H IIpoueCcCoB, ACIaTh BBIBOAbI C HUCIIOJIB30BAHHUEM JACAYKTHBHBIX M
HMHAYKTUBHBIX WOSaKJ’II-O‘IeHHfI, BBIJIBUT'aTh I'MITIOTE3bI O B3AUMOCBA3IX (bI/I?,I/IT-IeCKI/IX BCIIMYUH,

®  CaMOCTOSITEILHO BRIOMPATh CIIOCO0 pelieHus yueOHoM Gru3nuecKoii 3a1aun (CpaBHEHHE HECKOJIBKMX BAPHAHTOB PEIlICHHUs, BBIOOP Han0oIee MOIXOASIIEro ¢
Y9€TOM CaMOCTOSITEIFHO BBIIETEHHBIX KPUTEPHEB).

Ba3zoBble ucciaenoBaTebcKkue aeiicTBUS:

®  WCIONIB30BaTh BOIIPOCHI KAK MCCIIEOBATEILCKANH HHCTPYMEHT MTO3HAHUS;

®  IIPOBOXUTH IO CAMOCTOATEIIBHO COCTABICHHOMY IIIaHY OIBIT, HECIOXKHBINH (PU3NYECKUi SKCIEPUMEHT, HEOObIOE NCCIeIOBAaHNE (PU3NIECKOTO SBICHNS;

e  OLIEHMBATh HAa IPUMEHUMOCTb U JTOCTOBEPHOCTh HH(POPMAIHIO, IIONYUYEHHYIO B XO/€ UCCIIEIOBAHUS WM SKCIIEPHUMEHTA;

®  CaMOCTOATENIBHO (hOPMYINPOBaTH 000OIIEHHS U BBIBOJBI 10 Pe3yIbTaTaM NPOBEIEHHOIO HAOMIOAEHMS], OIIbITa, UCCIIEIOBAH US;

®  [IPOrHO3UPOBATH BO3MOXKHOE JAajibHEIIee pa3sBUTHE (PU3UUECKUX IIPOLIECCOB, a TAKXKE BBIIBUIATh IPEAINIOIOKEHUS 00 UX PA3BUTUU B HOBBIX YCIOBHAX U
KOHTEKCTaX.

Pa6oTa ¢ nndopmanueii:

®  IPUMEHATH Pa3IUYHbIE METO/IbI, THCTPYMEHTBI U 3aIIpOChI IIPH ITOUCKE U 0TOOpE MH(POpMALMK WM JAaHHBIX C YYETOM HPEATIOKEHHON y4eOHOH PpUu3nuecKoit
3a1auy;

®  aHATM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIMIO Pa3IMYHbIX BUJOB U (pOpM MpeacTaBiIeHus;

®  CaMOCTOATENBHO BBIOMpATh ONTHUMAJbHYIO ()OPMY HpEACTaBlIeHUs HHPOPMALMM M WUIIOCTPUPOBATh pELIaeMble 3aJaud HECIOXKHBIMH CXEMaMH,
IrarpaMMaMd, THOM TPaQUKON U MX KOMOMHAIIHSIMH.

KoMMyHHKaTHBHBIE YHUBEpPCAJbHbIe YUeOHbIe 1eiicTBHSL:

e B Xome OOCYXIeHHA y4eOHOro Marepualna, pe3ylbTaTOB JabOpaTOPHBIX padOT W MPOEKTOB 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYKIaeMOH TEMBI U
BBICKa3bIBaTh UJEH, HALIEJICHHBIC HA PELICHHUE 3aJaull U MoJIepKaHne OnaroXenaTelbHOCTH O0IIEHHS;

®  CONOCTaBISITH CBOM CYXKIEHHS C CY>KICHUSIMH JPYTHX YYaCTHUKOB MAJora, OOHapyXHUBaTh pa3IMyle U CXOACTBO MO3UIIH;

®  BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHMEHHBIX TEKCTaX;

e  yOJMYHO NPEACTABIATH PE3YNbTaThl BBIIOIHEHHOTO (PU3MYECKOro OMbITa (IKCIEPUMEHTA, NCCIIEJOBAHUS, IPOEKTA);

®  [IOHMMATh M UCIIOJIb30BATh MPEUMYIECTBA KOMAHAHOW U MHANBUAYaIbHON pabOThl MU PEIICHMH KOHKPETHOU (hru3nvecKoi mpoOIieMbl;



®  TPUHUMATH IIETH COBMECTHOW AEATEIBHOCTH, OPTaHU3OBHIBATH NEUCTBUS MO €€ JTOCTHXKEHHIO: PaCIpeNeNsiTh PONU, 00CYKIaTh MPOLECCHl U PE3YNIbTaThl
COBMECTHOH paboThI, 0000IIaTh MHEHHUS HECKOJIBKUX JIFOICH;

®  BBINOJHATH CBOIO YacTh PalOTHI, JOCTHUTasi KAYECTBEHHOTO pe3yJbTaTa IO CBOEMY HANpaBJICHUIO U KOOPAWHUPYS CBOW JEHCTBUS C APYTUMH UICHAMHU
KOMAaH/1bl;

®  OIICHMBATh KA4ECTBO CBOETO BKJIAJ(a B OOIIMI MPOJYKT 1O KPUTEPHUIM, CAMOCTOSTENFHO CPOPMYTHMPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

®  BBIABIATH NPOOJIEMBI B )KU3HEHHBIX W YYEOHBIX CUTYAIU X, TPEOYIOIMX /sl pelieHnst GU3NUECKUX 3HAHUH;

®  OPUEHTHPOBATHCS B PA3IMYHBIX MMOIXOAAX MPUHATHUS pelIeHUH (MHIUBUAYAIbHOE, IPUHSATHE PEILICHNs B TPYIIIe, MPUHATHE pelIeHUI TpyIon);

®  CaMOCTOSTEIILHO COCTaBJISTh AJITOPUTM peIleHHS (QH3MUYECKON 3aJa4d WM IJIaHa KCCIEAOBaHMS C yYETOM HMEIOIIUXCS PECYpcoB M COOCTBEHHBIX
BO3MOXHOCTEM, apIryMEHTUPOBATH IIPEIaracMble BAPUAHThI PEILICHU;

e  Jenath BEIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIlICHHE.

CaMOKOHTPOJIb, SMOUHOHATbHBIN HHTENIEKT:

e  aBaTh aJIEKBATHYIO OIIEHKY CUTYAI[MH U MpeiaraTh IUTaH e€ N3MEHEHUS;

e  OOBSCHATH MPUYHMHBI TOCTHIKEHUS (HEJOCTH)KEHN) PE3yIbTaTOB AESITEILHOCTH, 1aBaTh OIEHKY MPHOOPETEHHOMY OIIBITY;

®  BHOCHTH KOPPEKTHBBI B JICATENHHOCTH (B TOM YHCIE B XOJ BBHIMONHCHHS (PU3UYECKOrO WCCIEIOBAHHS I MPOCKTa) HA OCHOBE HOBBIX OOCTOST EIbCTB,
M3MEHUBIINXCS CUTYaIi, yCTAHOBIEHHBIX OMNOOK, BOSHUKIIINX TPYTHOCTEH;

®  OIICHHWBATh COOTBETCTBHE PE3YNIbTATA I U YCIOBHSIM;

®  CTaBUTH Ce0sl HA MECTO APYTOro YeIOBEKa B XOJI€ CIIOpa WiIH TUCKYCCHH Ha HAyYHYIO TeMY, HOHUMATh MOTHBBI, HAMEPEHHUS U JIOTUKY JAPYTOT O;

e  IpU3HABATh CBOE MPABO Ha OMIMOKY MY peleHn: (PU3NYEeCKUX 3a7a4 WA B YTBEPKACHUAX Ha HAYYHBIE TEMBI U TAKOE YK€ TPaBO IPYTOTo.

INPEIMETHBIE PE3YJIbTATbBI

K xoHIty 00y4eHust B 7 Kj1acce peIMETHBIE pPe3yIbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTE Y 00yJAIOMINXCS YMEHHMA:

®  HCHONB30BATh MOHATHA: (PU3WYECKHE M XUMHUYECKHE SBICHHS, HAOIIOICHUE, HKCIIEPUMEHT, MOJENb, TUIOTe3a, SAUHHUIBI (U3MYECKUX BEITMYHH, aTOM,
MOJIEKYyJIa, arperaTHbie COCTOSHUS BeIecTBa (TBEPIOE, KUAKOE, Ta3000pa3HOe), MEXaHHIECKOe MBMKEHNE (paBHOMEpPHOE, HEpaBHOMEPHOE, T PAMOIUHEHHOE),
TPaeKTOpHs, PABHOAEHCTBYOMIAs CHiia, AedopMalius (yrpyras, IiiacTudeckasi), HeBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

e  pasnuuath sBrueHUs (Muddysus, TernoBoe ABMKEHHE YaCTHUIl BEIIECTBA, pABHOMEPHOE JIBUKEHHE, HEPABHOMEPHOE JIBM)KEHHE, WHEPIHS, B3aUMO ACHCTBUE
TEJ, paBHOBECHE TBEPIBIX TeJN C 3aKPEIUIEHHOW OChIO BpAIICHHs, Iepeada JaBlIeHUS TBEPIBIMH TelIaMH, XUAKOCTSIMU M Ta3aMH, aTMocepHOe NaBlieHUe,
TUIaBaHUE TEJl, IPEBPAIeHNs] MEXaHNYECKOH SHEPTUH) MO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JTaHHOE (prsndeckoe
SIBJICHHE;

®  PacHo3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3NUECKUX SIBJICHUHI B OKpYXKAIOIEM MHpPE, B TOM YKCiIe (pU3nYecKue SIBIEHUS B IPUPOAE: MPUMEpPDI ABU KEHUS C
Pa3IMYHBIMH CKOPOCTSIMU B )KMBOM U HEXUBOM NPHUPOJIE, ACHCTBUE CHIIBI TPEHUSI B IPUPOAE U TEXHUKE, BIMSIHUE aTMOC(EPHOTO JIaBIEHH Ha )KUBOH OPTaHU3M,



IJIaBaHKUE PBIO, PHIYArd B TEJIC YSIIOBEKA, PU 3TOM MEPEBOANTD MPAKTUYCCKYIO 33/1a4y B YUE€OHYIO, BBIJICIATH CYIICCTBEHHBIC CBOMCTBA (MTPU3HAKK) (DU3UUYSCKUX
SIBJICHU;

®  ONKCHIBATh M3yYCHHBIC CBOMCTBA Tel U (M3WYECCKUE SBJICHHUS, MCIONB3YS (DU3MYECKUE BEIUYUHBI (Macca, 00bEM, IUIOTHOCTH BEIECTBA, BPEMs, IYTh,
CKOpPOCTb, CPEIHSS CKOPOCTh, CHJIa YIPYrOCTH, CHJa TSHKECTH, BEC Tejla, CUJa TPEHHs, JaBlieHHe (TBEPAOro Tena, *HUAKOCTH, Ta3a), BHITAJKUBAIONIAS CUIIA,
MEXaHHU4YCCKaA pa60Ta, MOHOIHOCTbB, IIJI€YO CHJIbI, MOMCHT CHIJIbI, KOE)(b(bI/IHI/ICHT IIOJIE3HOI'O I[CﬁCTBPIﬂ MCXaHHU3MOB, KHHCTHYCCKas M IMOTCHIMaJIbHAsA 3HCpFI/I$I),
MPH ONMUCAHUH MPABUIILHO TPAKTOBATh (DM3MUECKUN CMBICT MCIOJIB3YEMBIX BEJIHYMH, MX 0003HAYCHUS U CIUHHIBI PU3NUECKUX BEIWYHH, HAXOIUTH (YOPMYIIBL,
CBSI3BIBAIOIIHE JAHHYIO (PM3NUECKYIO BETMUUHY C IPYTUMH BETUYMHAMH, CTPOUTH rpah)MKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKIX BETUUNH;

®  XapakTepHu30BaTh CBOMCTBa Tell, (DU3MYECKHE SIBJICHUS W MPOIECCHI, UCIONB3YS MpaBWia CIOKEHHS CHl (BIIOJb OJHOM mpsMoi), 3akoH ['yka, 3akoH
[Nackans, 3aKoH Apxumena, IPaBUJIO PAaBHOBECHS pbiuara (0JIOKa), «30J10TOE MPaBUII0» MEXaHUKH, 3aKOH COXPaHECHUS MEXaHUYECKOW SHEPTHH, IIPH 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3aIlIMChIBATH €r0 MaTeMaTHUECKOE BhIPAXKCHHUE;

o 06’LHCHHTB (1)H3quc1<1/1e SABJICHUSA, ITPOUCCChI U CBOMCTBA TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTEpa: BbLIABJIATH
MPUYMHHO--CJIE/ICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKHX IaroB ¢ Omopoi Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3MUYECKUX SBICHUH, GU3MUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

e  pemiath pacuérHble 3aJlaud B 1—2 NEWCTBUS, UCIIONB3Ys 3aKOHBI U (POPMYIIBI, CBSI3bIBAIONINE (PU3NUECKHE BETMUMHBL: HA OCHOBE aHAJIN3a YCIIOBUS 3aJIa4d
3aIMUChIBaTh KPAaTKOC YCIIOBUE, IMOJACTABIIATH (1)I/I3I/I‘ICCKI/IC BCJINYHNHBI B (1)OpMy.HI)I " IIPOBOAUTH paC‘IéTBI, HaXOOWUTH CIIPAaBOYHBLIC JAHHBIC, HCO6XO)II/IMBIC JJIA
pelIeHus 3a1a4, OlEHUBATh PEAIMCTHUYHOCTD TOTYYCHHON (PU3NUECKON BETMUNHBI,

®  pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pPEIIUTh TNPH TOMONIM (PU3WYECKMX METOJIOB, B OIHMCAHWW WCCIEAOBAHUSA BBLICIATH IPOBEPSEMOE
MIpeanoaoXKenne (TUIIOTe3y), pa3IndaTh U HHTEPIPETHPOBATH MOIYIEHHBINA PE3yIbTaT, HAXOIUTh OIMIMOKH B XOZ€ OMBITA, JIENaTh BHIBOIBI IO €r0 pe3yabTaTaM;

®  TIPOBOJUTH ONBITHl MO HAOIIONCHHUIO (PU3MUYECKUX SBIICHHNA WM (DU3NYECKHX CBOWCTB Tel: (popMyaMpoBaTh MpoBepseMbie MPEAIONOXKEHUs, COOUPaTh
YCTAaHOBKY M3 MPEIOKEHHOr0 000pYI0BaHUS, 3aMMChIBATH XOJ] ONBITA U (POPMYITHPOBATH BBIBOJIBI,

e  BBHIMIONHATH NPSAMbIE W3MEPEHHUS PACCTOSHUS, BPEMEHH, MAacChl Tena, 00b&Ma, CHIBI W TEMIEpaTyphl C HCIOIb30BAaHHUEM aHAJOTOBBIX W IH(POBBIX
puOOPOB, 3aMMCHIBATH MTOKA3aHUS MPUOOPOB C YIETOM 3aJaHHON aOCOMFOTHON MOTPENTHOCTH U3MepEeHHil;

®  TIPOBOAWTH UCCIIEAOBAHNE 3aBUCUMOCTH OMHOMN (PM3NUECKON BETMYMHBI OT APYTOM C MCIIOIE30BAHNEM MPSMBIX H3MEPEHHH (3aBHCHMOCTH ITyTH PAaBHOMEPHO
JIBIKYIIETOCS Tela OT BPEMEHH ABI)KEHHUS TeNa, CHIIBI TPEHHsI CKOJNBKEHHsI OT Beca Teja, KauecTBa 0OpaOOTKHM MOBEPXHOCTEH Tel M HE3aBHCHUMOCTH CHIIBI
TPEHHS OT IUIOMIAZM CONPHKOCHOBEHHS TEIN, CHJIBI YIIPYTOCTH OT Y/UIMHEHUS MPYXUHBI, BHITAIKHBAIOMICH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH Tela M OT
IJIOTHOCTH JKUJKOCTH, €€ He3aBUCHUMOCTH OT TUIOTHOCTH Teja, OT TIIYOWHBI, Ha KOTOPYIO ITOTPYXKEHO TeI0, YCIOBHUH IIaBaHUs TEN, YCIOBUI paBHOBECHS phIiara
1 OJIOKOB), Y4acTBOBaTh B IUIAHUPOBAHWH YYEOHOTO HCCIENOBaHUS, COOMpATh YCTAHOBKY W BBIMONHATH W3MEPEHUs, CIEAys NPEINIOKEHHOMY IIJaHy,
(bMKCHpOBaTh PE3yNbTATHI MMOMYYEHHOW 3aBUCHMOCTH (DM3MUYECKMX BENWYWH B BUJE MPEIIOKEHHBIX TAOMUI] U TpaduKOB, NenaTh BBIBOJBI IO PE3yIbTaTaM
WCCIICZIOBAHUS;

®  TIPOBOAWTH KOCBEHHBIE U3MEPEHUs (PHU3NUECKUX BETUYHH (TUIOTHOCTH BEIIECTBA YKHUAKOCTHA U TBEPJIOTO Teja, CUJa TPEHUS CKOJBKEHUs, JaBJIeH e BO3TyXa,
BBITAIKABAOIIAS CHJIA, JEWCTBYIOMIAs Ha MOTPYKEHHOE B JKUJKOCTh TeNo, KO3(Q(PHUIIMEHT MOJIe3HOT0 JAeHCTBUS MPOCTHIX MEXaHU3MOB), CIEMys MPEIOKEHHON
WHCTPYKITUH: TIPH BBITTOTHEHUH U3MEPEHUH COOMPATh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUHCIISITH 3HAUEHUE UCKOMOMN BEIINYMHBL;

e  coOmromaTh MpaBuIia TEXHUKH 0€30IacHOCTH TIpH paboTte ¢ 1abopaToOpHBIM 000PyIOBaHUEM;

®  yKa3bIBaTh NPHHIHIIEI JIEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOINAOIIMECS COCYMAbI, OapoMeTp, pbIvar,
TTOJIBMYKHBIN ¥ HEMOJBW)KHBIN OJIOK, HAKJIOHHAS IJIOCKOCTB;



®  XapakTepHU30BaTh NPUHIMIIEI ACHCTBHUS W3YyYEHHBIX MPHOOPOB M TEXHHYECKHX YCTPOMCTB C OMOPOM Ha WX OMHMCAaHUS (B TOM 4YHCIE: MOAIIMITHUKH,
YCTPOMCTBO BOJOIMPOBOJA, TMAPABIMYECKUH TMpecC, MAaHOMETP, BHICOTOMEp, MOPILIHEBOM HACOC, apeoMETp), UCIONb3yd 3HAHHS O CBOMCTBax ()M3MYECKHX
SIBIICHUH ¥ HEOOXOAMMbIe (PU3NUECKHE 3aKOHBI H 3aKOHOMEPHOCTH;

®  TPUBOIUTH MPHUMEPHl (HAXOAWUTh HH(POPMAIHMIO O HpUMepax) MPaKTHUYECKOro HCIONb30BaHUS (PU3NYECKUX 3HAHWH B IOBCEIHEBHOM KM3HM IS
obecriedyeHusi 0€30MAaCHOCTH MpU OOpalleHHH ¢ MPUOOpaMH M TEXHHYECKUMH YCTPOWCTBAMHM, COXPAHEHHS 3I0POBbS M COOIIOJEHHS] HOPM 3KOJIOTHYECKOTr0
MOBEJICHHS B OKPYKaIOLIEH CpefIe;

®  OCYIICCTBIATH OTOOP UCTOUHUKOB MH(pOpPMaLuu B IHTEpHETE B COOTBETCTBUH C 33JaHHBIM TIOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOIINXCSl 3HAHUH U IMyTEM
CpaBHEHHUS Pa3IMYHBIX UCTOYHUKOB BBIJCISITH HHPOPMAIHIO, KOTOpasl SBISIETCS MPOTHBOPEUUBOM UIIH MOXET ObITh HEJJOCTOBEPHO;

®  WCIMONB30BATh MPH BHIMOJIHEHUN YUeOHBIX 3a1aHUI HayYHO--TIOMYIISIPHYIO JINTEPATYpy (PU3UUECKOTrO COJEpPIKaHus, CIIPABOYHbBIE MAaTEPHAIIbl, PECYPCHI CETH
WnTepuer, Bnasers mpuéMaMu KOHCIIEKTUPOBAHHUSI TEKCTa, MpeoOpa3oBaHmsi ”HPOPMAIMH U3 OJHOW 3HAKOBOH CHCTEMBI B APYTYIO;

®  Co3JaBaTh COOCTBEHHBIE KPaTKHE MHUCbMEHHBIC M YCTHBIE COOOIIEHHsI HA OCHOBE 2—3 MCTOYHHKOB MH(OpMAUK (HU3NIECKOTO COACPKAHUS, B TOM YHCIIE
MyOJIMYHO JIeNaTh KpaTKue COOOUICHUS O pe3yibTaTaxX MPOEKTOB MM YYeOHBIX WCCIENOBAHUHN, TPU 3TOM TIPAMOTHO HCIOJNB30BATh U3YyUEHHBIN ITOHATUIHBINA
anmapar Kypca (U3HUKH, COTPOBOXKIATH BBICTYIIJICHHE MTPE3CHTAIIHEH;

® [P BBINOJHEHUH y4eOHBIX MMPOEKTOB M MCCIIEAOBAHUN paCIpeNeniTh 00s3aHHOCTH B TPYIIE B COOTBETCTBHH C IOCTABJIEHHBIMHU 3a/ladaMH, CIEIHUThH 3a
BBITIOJTHEHHWEM IIIaHA JEHCTBHI, aJeKBaTHO OIEHMBATh COOCTBEHHBIM BKJIAJ B JAEITEIBHOCTH TPYIIHI, BBHICTPAWBAaTh KOMMYHHKATHBHOE B3aWMOJIEHCTBHE,
YYUTHIBAasI MHEHUE OKPYKAIOMINX.

K xonIy oOydeHus B 8 kj1acce mpenMeTHBIE pe3yiIbTaThl HA 0a30BOM YPOBHE JOKHBI OTPaKaTh C(HOPMHUPOBAHHOCTD Y O0YUAIONTHUXCS YMEHUM:

®  HCIIONB30BaTh TOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBMKEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSHHWS BEHIECTBA, KPUCTAIMYECKHE H
amopdHBIE TeNa, HACHIIEHHBIA W HEHACHIIIEHHBIH IMap, BIAKHOCTh BO3AyXa, TeMIlepaTypa, BHYTPEHHSSI JHEPTUs, TEIUIOBOW [BUTATeNb, AJIEMEHTapHBINA
JNEKTPUYECKUN 3apsijl, JIEKTPUIECKOE TT0JIe, IIPOBOAHUKH U JUAJIEKTPUKH, TOCTOSHHBINA JIEKTPHUUECKUN TOK, MAaTHUTHOE TI0JIE;

e  pasnuuaTh SBJIEHUA (TEIUIOBOE pacIIMpeHHe W C)KaThe, Tervlonepenadya, TEIIOBO€ paBHOBECHE, CMadMBaHHe, KalMUIIPHBIC SBIICHUS, HCIAapeHHe,
KOHJ/ICHCAIUs, TUIaBJIEHWe, KpUcTauh3amus (OTBepAeBaHMe), KUIIEHHE, Teruionepenada (TEIIONMPOBOAHOCTh, KOHBEKIIHS, HW3Iy4E€HHE), SJEKTPU3alusi Tel,
B3aMMOJICHCTBUE 3apAI0B, MEHCTBHS DIIEKTPUUECKOT0 TOKA, KOPOTKOE 3aMBIKaHHE, B3aMMOIEWCTBHE MAarHUTOB, JAEHCTBHE MAarHUTHOTO IO Ha MPOBOIHHK C
TOKOM, DJIEKTPOMArHUTHAS MHAYKITHUS) 110 OMUCAHNIO UX XapaKTEePHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3MUecKoe SBICHIE;

®  pacrmo3HaBaTh MPOSBICHHE HM3YYEHHBIX (PU3NUYECKUX SBICHHA B OKPYKAIOIIEM MHUpE, B TOM dYHciie (M3WUYeCKHe SBICHHS B MPHUPOJE: MOBEPXHOCTHOE
HaTsHKeHWE W KalWUIApHBIC SBJICHUS B MPUPOJE, KPHUCTAJUIBI B Tipupoje, uinydenne ConHIa, 3aMep3aHue BOAOEMOB, MOPCKHE OpH3bI, 00pa30BaHHE POCHI,
TyMaHa, WHes, CHEera, dJISKTPUYECKUE SBJIEHUS B aTMochepe, IEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TToJIe 3eMITd, Ipeld MOoIMFCcoB, pOIlb MATHUTHOTO
TOJIsL ISl JKU3HHM Ha 3emJie, MONISIPHOE CHSIHHE, TPU ATOM IEPEBOMUTH MPAKTUYECKYIO 3a/ady B y4eOHYIO, BBIAENATH CYIIECTBEHHBIC CBOWCTBA (IPHU3HAKH)
(hM3HUEeCKUX SBICHUN;

®  ONWCHIBATH M3y4YCHHBIE CBOKMCTBA Tel W (M3MUYECKHE SBIIEHUS, HCIIONB3YS (PU3NYECKHE BEIHYWHBI (TeMIlepaTypa, BHYTPEHHSSI DHEPrus, KOIUYECTBO
TEIIOTHI, YJelbHasl TEIIOEMKOCTh BEIeCTBa, yAeNbHas TeIlyIoTa IUIaBIIEHHS, yAelIbHas TelyioTa MapooOpa3oBaHUWs, yJelbHas TEIUIOTa CTOPaHMs TOIUIMBA,
KO3(UITUEHT TOJIE3HOTO JEWCTBUS TEIUIOBOH MAIIMHBI, OTHOCUTENBHAS BIAYKHOCTh BO3AYXa, JJIEKTPUUYECKHUH 3apsill, CHIa TOKA, dJIEKTPUIECKOE HATIPSIKEHNUE,
COIPOTHUBJICHNE TPOBOJIHUKA, VAEThHOE COMPOTUBJICHHE BEIecTBa, paboTa M MOIIHOCTHh 3JIEKTPHUUYECKOrO0 TOKAa), TPHU OMHMCAHWU MPaBHIBHO TPAaKTOBATh
(bM3MUECKHII CMBICI HCIIONB3YEMBIX BEIWYUH, 00O3HAYEHUS W CAWHUIBI (U3UYECKUX BEIUYHH, HAXOIUTHh (POPMYIIBI, CBS3BIBAIOIINE NAHHYIO (PU3NYECKYIO
BEJIMYHMHY C IPYTUMH BEJTMUYUHAMH, CTPOUTH rpa)uKu U3yUYE€HHBIX 3aBUCUMOCTEH (DU3NYECKUX BEINYMH;



®  XapakTepu30BaTh CBOWCTBA TeM, (pu3nyecKkue SBICHUS U MPOLECCH, MCIOIb3Yys OCHOBHBIEC MOJIOKEHHS MOJEKYISPHO--KHHETHYECKOW TEOPUH CTPOCHUS
BEILIECTBA, MPUHIMII CYMEPIIO3ULINY ToJIeH (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHeHUs 3apsia, 3akoH OMa Juis ydacTka 1enu, 3akon Jxoyns—Jlenua, 3akoH
COXpaHEHUsI SHEPTUH, TIPH ITOM J[aBaTh CIIOBECHYIO (JOPMYIHUPOBKY 3aKOHA U 3alMCBHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

®  O0BACHATH (MBHUYECKHE MPOIeCChl M CBOKMCTBA TElI, B TOM YHCIE W B KOHTEKCTE CUTYal[Mil MPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYNHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JIOTHUECKHX IIaroB ¢ onopod Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MYECKUX SBJICHUH, (QU3NIECKIX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e  pemiaTh pacuérHbIe 3a1aud B 2—3 NEWCTBUS, UCIIONB3Ys 3aKOHBI U ()OPMYJIBI, CBS3bIBAIOIINE (PU3NYECKUE BETMUMHBL: HA OCHOBE aHAJIN3a YCJIOBHUS 3a1a4u
3aIMUChIBATh KPATKOC YCIIOBUEC, BBIABIIATH HEJOCTATOK AaHHBIX U1 PCIICHUSA 3a/1a4u, BLI6I/IpaTb 3aKOHbI U (i)OpMy.HI)I, H€O6XOI{I/IMI)Ie JUIS eé peuieHus, nmpoBOANTL
paC‘IéTBI " CPpaBHUBATDH NNOJIYYCHHOC 3HAYCHUC (1)I/I3I/I‘IGCKOﬁ BCIIMYMHBI C U3BECCTHBIMU JJTaHHBIMH

o pacro3HaBaThb HpO6HeMI)I, KOTOPBIC MOXHO PCIIMTH IPHU MOMOLIU (bl/ISI/IT-IeCKI/IX METOAOB, UCIIOJIB3Yysa ONHMCAHHUE UCCICHOBAHUA, BBIACIATL IMPOBEPACMOC
MPEAIIOJIOKEHNEC, OLICHUBATDL ITPABUJIbHOCTDL MOPsAKa IIPOBEACHUA UCCIICAOBaHUA, A€J1aTh BBIBOAKI,

o MIPOBOAWTE OIIBITHI 110 HaGHIO]IeHI/HO (1)H3H‘ICCKI/IX SIBICHUN WA (i)I/ISI/I‘-IeCKI/IX CBOWCTB Tel (KaHI/IJ'I.HSIpHI)Ie SABJICHUS, 3aBUCUMOCTb AABJICHUA BO3JyXa OT €10
00bEMa, TeMIlepaTypbl, CKOPOCTH IpOIleCCa OCTHIBAHUS W HATrpEeBaHMs TMPH W3ITYYEHHH OT I[BE€Ta M3Tydaromed (TOrjomaromnieil) moBepXHOCTH, CKOPOCTh
HUCMap€Hus BOJAbI OT TEMIICPATYPhI XUJAKOCTHU U IIOIIAIU eé IMOBEPXHOCTHU, DJICKTpU3alUd TEI U B3aI/IMO)IeI>'ICTBI/Ie QJICKTPHUYCCKUX 3apsAaa0B, B331/IMO)I€I7[CTBI/IC
MMOCTOSAHHBIX MArHuTOB, BHU3YyaJIUW3allUd MArHUTHBIX o€ NOCTOSHHBIX MarHuToB, IIeI‘/'ICTBI/ISI MAarguTHOroO IIOJisI Ha IMIPOBOAHHMK C TOKOM, CBOMCTB A
JJIEKTPOMArHHUTa, CBOWCTBA 3JIEKTPOJABHUIATENS MTOCTOSHHOTO TOKA): (DOPMYJIMPOBATH MPOBEPSIEMbIE MPEIIOIIOKEHHSI, COOUPATh YCTAHOBKY M3 MPEMI0KEHHOT O
000pyI0BaHMSI, OMMMCHIBATH X0 ONBITA M JOPMYIINPOBATH BEIBOIIBI;

®  BBINONHATH MPSIMBIC U3MEPEHHS TEMIIEPATYPhl, OTHOCUTENBHOM BIAYKHOCTH BO3/IyXa, CHJIBI TOKA, HATIPSHKEHUSI C UCTIOIB30BAaHUEM aHAJIOTOBBIX P HOOPOB U
TATINKOB (DM3MUECKUX BEIMYWH, CPABHUBATH PE3YIbTATH M3MEPCHHUH ¢ YIETOM 3aITaHHON aOCOFOTHOM TTOTPEITHOCTH;

®  TIPOBOAWTH HCCIEAOBAaHUE 3aBHCHUMOCTH OJHON (PM3NUECKON BEIMYMHBI OT IPYTOil C MCIIOIH30BAHUEM MPSMBIX H3MEPEHHI (3aBHCHMOCTh COMPOTH BIEHUS
MIPOBOIHUKA OT €T0 JJIMHBI, TUIOMAAH MOIIEPEYHOr0 CEUeHHsI U YAeTbHOTO COMMPOTHUBIICHHS BEIlecTBa MPOBOIHUKA, CHIIBI TOKA, HAYIIET0 Yepe3 MPOBOTHUK, OT
HampspKeHUs Ha TPOBOJHUKE, WCCIEAOBAaHWE IOCIENOBATENHHOIO W IMApPaJUIENFHOTO COSAMHEHWH IPOBOJHUKOB): TUIAHWPOBATh HCCIIENOBAaHHE, COOHPAThH
YCTaHOBKY M BBITIOJHATH U3MEPEHHUS, CIeAys MPEIIOKEHHOMY TUTaHy, (GUKCHPOBATH PE3YIIBTATHI MOIYIEHHOW 3aBUCUMOCTH B BHJIE TaONHIl 1 TpauKoB, nemaTh
BBIBOJIBI 110 PE3YIBTaTaM HCCIICIOBAHUS;

®  TIPOBOAWTH KOCBEHHBIE WM3MEpeHUs (PH3NYecCKuX BenW4uH (yAenbHas TerIOEMKOCTh BEIEeCTBa, COIMPOTHBICHHE MPOBOJHUKA, padoTa M MOIIHOCTH
ANEKTPUYECKOT0 TOKA): TUIAHWPOBATH M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYI0 YCTAaHOBKY, CIeMys NMPEIIOKEHHOW WHCTPYKINH, W BBIYUCIATH 3HAYCHHE
BEJTMYUHBL,

e  coOmromaTh MpaBwIIa TEXHUKH 0€30IMacHOCTH TpH paboTe ¢ 1abopaTOpHBIM 000pyIOBAaHUEM;

®  XapaKTepH30BaTh NMPHUHIIMITEI ACHCTBUS W3YYEHHBIX MPUOOPOB W TEXHUUYECKUX YCTPOWCTB C OMOPOW HA WX OMUCAHUS (B TOM YHCIE: CHCTEMa OTOIUICHUS
JIOMOB, THTPOMETp, TapoBasi TypOWHA, aMmepMerp, BOIBTMETP, CYETYHK JIIEKTPHUYECKOH JHEPTHUU, DSJIEKTPOOCBETHTEIbHBIE NPUOOPHI, HArpeBaTENbHBIC
ANEKTPONPUOOPHI (IPUMEpPBI), DIEKTPUUYECKHE MPEIOXPAHUTENHN, JIEKTPOMATHUT, SJEKTPOJBUTATENh IOCTOSHHOTO TOKA), WCHONB3ysS 3HAHHS O CBOHCTBaX
(hm3HUecKUX SABICHUN U HEOOXOUMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

®  pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONUCTBA M M3MEPHUTEIbHBIC MMPUOOPHI ITO0 CXeMaM M CXEMAaTHUYHBIM PUCYHKaM (KHJIKOCTHBIN TEPMOMETp, TEPMOC,
TICUXPOMETp, THTPOMETP, JBHTraTelb BHYTPEHHETO CTOPAaHHS, JJIEKTPOCKOI, PEOCTAT), COCTABNIATH CXEMBI JIIEKTPUYECKHX IEeNel C MOCIeNOBaTebHbIM U
napajieNbHBIM COSIMHEHUEM 3JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYCHUS FIIEMEHTOB JIEKTPUUYECKUX LEeTel;



®  TPUBOOUTH MPHUMEPHl (HAXOAWTH HH(POPMALMIO O NpUMeEpax) MPaKTHUECKOrO HCIONb30BaHUS (PU3NYECKMX 3HAHWI B TOBCETHEBHOM >KU3HM JUIS
obecrieueHusi 0€30MaCHOCTH MpU OOpalIeHHH ¢ NMPUOOpaMH M TEXHHYECKHMH YCTPOWCTBAMM, COXPAHEHHS 3I0POBbS M COONIOJIEHHS HOPM SKOJIOTHYECKOIrO
TOBEJICHUS B OKPYKAIOILEN CPEE;

®  OCYIICCTBIATH MOMCK MH(opManmu (usndeckoro cojaepkanust B MHTepHETe, HA OCHOBE MMEIOIIMXCS 3HAHWH W MyTEM CpaBHEHUS JOMONHUTEIBHBIX
WCTOYHUKOB BBIIENATh HHPOPMALINIO, KOTOpas SBJISETCS MIPOTUBOPEUMBOIN HITM MOXKET OBITH HEZOCTOBEPHOM;

®  WCMONB30BaTh MPU BHIMOJIHEHUN YUeOHBIX 3aaHUI HayYHO--TIOMYIISIPHYIO JINTEPATYpy PU3UUECKOr0 COJEpPIKaHus, CIIPABOYHbIE MaTePHAIIbl, PECYPCHI CETH
WntepHer, Bnagerh mpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa, TpeoOpa3oBaHmsi ”HPOPMAIMH U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

®  Co3JaBaTh COOCTBEHHBIC MUCbMEHHBIE U KPAaTKUE YCTHBIE COOOUIeHus, 00001as nHPOPMaIUIO U3 HECKOIBKIX HCTOYHUKOB (PH3MUYECKOTO COAEpKaHHUs, B
TOM 4HCIEe MyOIMYHO TMPEACTABISATh PE3YNbTaThl MPOEKTHOH HIIM HCCIIENOBATENbCKOW JESITENbHOCTH, MPH 3TOM TPaMOTHO HCIIONb30BAaTh HW3yYEHHBIN
MOHSATHIHBIN anmapat Kypca GU3UKH, COTTPOBOXKIATH BEICTYTUICHUE MTPE3CHTAIINEH;

® TP BBITNIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIIEAOBaHUN (U3NUECKUX MPOIECCOB PACIPEACISITh 00SI3aHHOCTH B TPYIIE B COOTBETCTBUHU C TOCTaBJICHHBIMHU
3a/la4aMH, CJIEIUTH 32 BHITOJHEHNEM TUTaHa ACHCTBUI M KOPPEKTHUPOBATH €ro0, aJIeKBaTHO OIEHUBATh COOCTBEHHBIN BKIIAJ B IESITEILHOCTH TPYIIIBI, BEICTPANBATH
KOMMYHHKAaTHBHOE B3aUMOJICHCTBUE, ITPOSIBIISISI TOTOBHOCTh pa3pemarh KOH(DIUKTHI.

K xoniy oOydeHus B 9 kj1acce mpenMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHEI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YUAFOIIUXCS YMEHHH:

®  WCMONB30BaTh TOHSTHA: CHCTEMa OTCYETa, MaTepuallbHAas TOYKA, TPACKTOPHsSI, OTHOCHUTEIHHOCTh MEXAaHWUYECKOTro JBHIKEHWs, Jedopmarus (yrmpyras,
TTacTHYECKas ), TPEHUE, IIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh M MEPErPY3KH, IIEHTP TSKECTH, a0COIIOTHO TBEPJOE TENO, LIEHTP TSHKECTH TBEPIOTO
Tela, paBHOBECHE, MEXaHUUECKUE KOIEOaHUs M BOJIHBI, 3BYK, HH(PA3BYK M YIBTPa3BYK, dJICKTPOMATHUTHBIC BOJHBI, IIKajJa 3JIEKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JaJIbHO30PKOCTh, CIIEKTPBI UCITyCKAHUS U MOIIIOLIEHHUS, allb(a-, 0eTa- ¥ raMMa-U3JIydeHus, H30TOIbl, AepHas SHEPreTUKa;

®  pa3nuyaTh SIBJICHUA (PaBHOMEPHOE U HEPABHOMEPHOE IPSMOIMHEHHOE IBI)KEHUE, PABHOYCKOPEHHOE IPSAMOJIMHENHOE ABUXKEHUE, CBOOOTHOE NaleHUE Tell,
PaBHOMEPHOE JIBUKEHHUE 110 OKPY)KHOCTH, B3aUMOJEHCTBUE TEJl, PEAKTUBHOE JBIKEHUE, KoJeOaTeIbHOE IBUKEHHUE (3aTyXalole U BBIHYKACHHbIE KojaeOaHMs),
pE30HAaHC, BOJIHOBOE IBMIKEHHUE, OTPAXKEHUE 3BYKA, NMPSIMOJIMHEHHOE PAacHpOCTPaHEHHE, OTPAKEHHE M IIPEJIOMJIEHHE CBETa, IOJIHOE BHYTPEHHEE OTpa)KCHUE
CBETa, pa3jIOKEHHE OEJIoro cCBera B CIEKTP U CIIOKEHHE CIIEKTPaJbHBIX I[BETOB, IHCIIEPCHs CBETa, €CTECTBEHHAs DPaJUMOaKTHMBHOCTb, BO3HHKHOBEHHE
JIMHEHYaTOoro CIIEKTPa U3JIyYeHHUs) 110 ONMCAHHUIO X XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIUX AaHHOE (PU3MUECKOE SBICHUE;

®  pPacHo3HaBaTh MPOSIBICHHE M3YUEHHBIX (PU3MYECKUX SBICHUM B OKPY)KamoLleM MHpeE (B TOM uHcie (U3NYEeCKue SBICHUS B MPUPOIE: NPUIUBBI U OTJIUBEL,
IBIoKeHHe maner COTHEYHOM CUCTEMBbl, PEaKTHBHOE JIBUKECHHUE JKUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB KHBOTHBIMH, 3EMJIETPSCCHUE, CEHCMUUECKHIE BOJIHBI,
IyHaMH, 3XO0, LIBeTa TeJ, ONTHYECKUE SIBJICHUS B IPHUPOAE, OHOIOrMYEecKoe MEHCTBHE BHIMMOIO, YIbTPa(HOIETOBOIO M PEHTICHOBCKOIO H3JIy4YEHHid,
€CTECTBEHHBIH PAIMOAKTUBHBIA ()OH, KOCMHYECKHE JIydHd, PaJMOAKTUBHOE H3Iy4YEHHE MPHUPOAHBIX MHHEPAJIOB, ACHCTBUE PaJMOAKTUBHBIX W3IY4YEHHUH Ha
OpraHU3M YeJIOBEKA), IPU 3TOM IEPEBOANUTH MPAKTHUYECKYIO 3a/1ady B yueOHYI0, BBIAEIATh CYIIECTBEHHbIE CBONCTBA (IPU3HAKK) (GU3HUECKUX sIBICHUI;

®  ONUCHIBATh H3YyUCHHBIE CBOWCTBA TelN W (PU3MUYECKUE SIBICHHSA, HUCIONB3Ys (U3MUeCKue BEIWYMHBI (CpelHSs M MTHOBEHHAs CKOPOCTb Tela MpH
HEpaBHOMEPHOM [BIDKEHHMH, YCKOPEHHE, MepeMelleHHue, MyTh, YIJIoBas CKOPOCTb, CHJa TPEHMS, CUJIa YHNPYIOCTH, CHJa TSDKECTH, YCKOpEHHE CBOOOIHOrO
najZieHusl, Bec Teja, UMITYJIbC TeNla, UMITYJIbC CHJIBI, MEXaHW4ecKasl paboTa U MOLIHOCTh, MOTEHIMAIbHAS HEPIHs Tela, HOAHATOTO Hal MOBEPXHOCTHIO 3EMIIH,
MOTEHLMAJIbHAS SHEPTUs CXKATOW NPYKHUHBI, KHHETHUECKasi YHEPrusl, TONHAs MEXaHHYeCcKast YJHEPTHsl, IePHOA U YacToTa KoseOaHuH, AJIMHA BOJIHBIL, TPOMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTeNb MPEIOMIICHHS CPe/bl), IIPH OMMCAHUN MPABWIBHO TPAKTOBATH (PU3NYECKUI CMBICT HUCIIOJIB3YEMBIX BEIWYHH,
0003HaYEHHs] UM €AMHUIBI (PU3NYECKUX BEIUYMH, HAXOAUTH (OPMYJIbI, CBSA3BIBAIOIIME NAHHYIO (PU3MUYECKYIO0 BEIMYMHY C IPYTMMH BEIWYMHAMH, CTPOHTH
rpaMKi U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEINYMH;



®  XapakTepu30BaTh CBOWCTBa Tel, (PU3MYECKUE SIBICHHUS M IMPOLECCHI, UCIONB3Ysl 3aKOH COXpPaHEHUS 3HEPTUH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPHHIUIT
CYNEPHO3ULIUHU CHJI, TPUHIWI OTHOCHTENbHOCTH ["ammes, 3akonbl HproTOHA, 3aKOH COXpaHEHUS! UMITYJIbCa, 3aKOHBI OTPaKEHHsI M TIPEIOMJICHHUST CBETa, 3aKOHBI
COXpaHEHUs 3apsiIOBOTO M MacCOBOI'O YUCEN MPH SACPHBIX PeakLUsiX, TP STOM AaBaTh CIOBECHYIO (QOpMYIHPOBKY 3aKOHA U 3aMUCHIBATh €r0 MaTEMaTHYECKOe
BBIpaKEHHE;

®  O0BACHATH (hpr3HUYECKUE POLIECCH U CBOMCTBA TeJ, B TOM YHCIIC M B KOHTEKCTE CUTYalMi MPAKTUKO-OPHEHTUPOBAHHOIO XapaKTepa: BhISBISATH MPUIMHHO--
CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JIOTHYECKHX HIArOB C OMOPON Ha 2—3 M3YYEHHBIX CBOWCTBA (PM3HYECKHX SIBICHUH, PU3MYECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEN;

e  pemiaTh pacu€THbIE 3a/laun (OMHUparoIIMecss Ha CHCTeMy U3 2—3 ypaBHEHHI), HCIIOIb3Ysl 3aKOHBI M ()OPMYJIBI, CBS3BIBAONIKE (PU3NUECKUE BETUUMHBL: Ha
OCHOBE aHajM3a YCIOBHUsS 3a/laud 3aluChiBaTh KPAaTKOE YCIIOBHE, BBIABISATH HENOCTAIONIME WM H30BITOYHBIC JaHHBbIC, BBIOMpATh 3aKOHBI W (OPMYJIHI,
HEOOXOJIMMBIE JIJIsl PEIICHHS, IPOBOIUTH PACUETHI U OLIEHUBAThH PEATICTUYHOCTH TIOYYEHHOTO 3HAYCHUS (PH3MUYECKOM BEINYHHEI,

®  pacno3HaBaTh NMPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh MPH TOMOIIM (U3MYECKHX METOAOB, MCIONB3YS OMMCAHWE WCCIIEOBAHUS, BBLICISTH MPOBEPSIEMOE
MIPEATONIOKEHNE, OIICHUBATh MIPAaBUIIBHOCTH MOPS/IKA MPOBECHHUS UCCIIEJOBAHUS, JIENaTh BBIBOJIBI, MHTEPIPETUPOBATH PE3YIbTATHI HAOIIOICHUI U OIIBITOB;

®  TIPOBOJIUTH ONBITHI IO HAONOJCHUIO (DUBNYECKUX SBICHWH WM (DU3NYECKMX CBOWCTB Tel (M3ydeHHe BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEH hs
9HEPTuH, 3aBHCUMOCTh TEpPHOJa KOJIeOAHWH TNMPYXKUHHOTO MAasTHUKA OT MAacChl Tpy3a U JKECTKOCTH TMPYXKHHBI W HE3aBHCUMOCTH OT aMILTUTY/Abl MaJbIX
KoleOaHuH, MPsIMOIMHEWHOE PAaclpOCTPaHEHHE CBETA, pa3jioKeHHe OElOoro CBeTra B CIIEKTp, M3YUEHHE CBOWCTB M300paKEHUS B TUIOCKOM 3€pKajie M CBOMCTB
n300pakeHusl TpeaMeTa B coOMparoleil JInH3e, HaONIoJIeHne CIUIONIHBIX W JIMHEWYaThIX CIEKTPOB H3TYUYEHHs): CAMOCTOSATENLHO COOMpPATh YCTAaHOBKY M3
M30BITOYHOr0 HaOOpa 000PYLOBAaHUS, OIICHIBATH X0/ ONBITA M €T0 PE3YNIbTAThI, (JOPMYIHPOBATH BHIBOJIB;

®  IIPOBOAUTH IIPU HEOOXOIUMOCTH CEPUIO INPAMBIX M3MEPEHUH, ONpeessis cpeHee 3HaueHHe U3MepsaeMoil BeUUUHbI ((POKyCHOE paccTOsIHUE coOMparoIeit
JINH3BI), 000CHOBBIBATH BHIOOP CIIOCO0a M3MEPEHHMS (M3MEPHUTEIBHOIO Iprbopa);

®  IPOBOAUTH HCCIIEOBAHME 3aBUCUMOCTEH (U3MYECKUX BEJIWYMH C HCIOJIB30BAaHMEM MPSIMBIX H3MEPEHUH (3aBUCHMOCTh IIYTH OT BpEMEHHM IIpU
PaBHOYCKOPEHHOM JBIKEHUU 0€3 HadaJbHOM CKOPOCTH, EPHOoAa KoeOaHUIl MaTeMaTH4eCKOro MassTHUKA OT [UIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHsI CBETa
OT yIJla IaJeHus W yIJla IPEeIOMJICHUS OT yIJla IaJeHMs): IUIAHUPOBATh MCCIEAOBAaHHE, CAMOCTOATENPHO COOMpPATh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTaThl
MOTy4EHHON 3aBUCUMOCTH (PU3MYECKUX BEINYMH B BHJIE TAOIHL ¥ rpaMKOB, AENATh BHIBOBI 110 PE3yIbTaTaM HUCCIIEOBAHUS;

®  [IPOBOAUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIHUYUH (CPEAHAS CKOPOCTh U YCKOPEHHE TeJla IPY PaBHOYCKOPEHHOM IBUKEHUH, YCKOPEHHE CBOOOIHOIO
HageHus, XKECTKOCTh MPY>KUHBI, KO3()(MUIIMEHT TPEHUs CKOJBKEHUS, MEXaHW4ecKasi paboTa M MOIIHOCTh, YacTOTa W MEPHOA KOIeOaHHH MaTeMaTHYEeCKOro U
MPYKUHHOT'O MasiTHUKOB, ONTUYECKasl CHJIa COOMpAroLIe IMH3bI, PaIHOaKTUBHBIN (OH): INIAHUPOBATH U3MEPEHHS, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIMOJIHATh U3MEPEHHUS, CIeys MPEIOKEHHON WHCTPYKIMH, BRIYMCIIATh 3HAUYCHNUE BENWYMHBI U aHAIN3UPOBATD IOJyYEHHBIC PE3yIbTaThl C YUET OM 3aJaHHON
MOTPEIIHOCTU U3MEPEHUM;

e  coOmromaTh MpaBmIIa TEXHUKH 0€30IMacHOCTH TpH paboTte ¢ 1abopaTOpHBIM 000pyIOBAaHUEM;

e  pa3nMyYaThb OCHOBHBIE NPU3HAKM M3YUYECHHBIX (DU3MYECKUX MOJeNei: MaTepHaibHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOUEUHBIH MCTOUYHHK CBETa, JIy4,
TOHKAas JINH3a, UIaHETapHas MOZIENb aTOMa, HYyKJIOHHAsI MOZIeIb aTOMHOT'O SI/Ipa;

®  XapakTepHU30BaTh NPHUHLMIIBI JCHCTBUSA M3yYEHHBIX NMPHUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMMCAHMS (B TOM YHCIE: CHHIOMETP, JaTUYUKH
MOJIOKEHUSI, PACCTOSIHUSA M YCKOPEHUSI, PaKeTa, 9X0J0T, OUKH, NEPUCKOI, (hoToanmapar, ONTHUYECKHE CBETOBOABI, CIIEKTPOCKOII, T03UMETP, KaMmepa BuiibcoHa),
WCTIOJIB3YsI 3HAHUS O CBOMCTBAX (PM3NUECKHUX SIBICHUM U HEOOXOonuMbIe PU3HUECKUE 3aKOHOMEPHOCTH;



®  HCIOJB30BaTh CXEMbI U CXCMATHYHBIC PUCYHKH HM3YyYCHHBIX TCXHUYECKHX YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB U TEXHOJIOTMYECKUX MPOIICCCOB MpPHU
penieHnu y4eOHO--MPaKTHISCKUX 3a]1a4, ONTHYCCKUE CXEMBI Il TOCTPOCHUS M300paXKEHHI B TUIOCKOM 3epKalie B COOMpAroIe JINH3E;

®  [PUBOIUTH TpHUMEPHl (HAXOAUTh HMH(MOPMAIUIO O TPHUMEpax) MPAKTHUYECKOrO0 WCIONB30BAaHUS (PU3UYECKUX 3HAHWUH B TOBCEIHEBHOW >KM3HH IS
obecrieueHrs 0E€30IACHOCTH MPU OOpAIleHHH ¢ MpUOOpaMU M TEXHUYCCKUMH YCTPONCTBAMH, COXPAHEHHUS 3J0POBbs U COOJIIOJCHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOILEN CPELE;

®  OCYIICCTBISATh NMOWUCK HH(OpManuu (HU3UYECKOro conepkaHuss B VIHTEpHETe, CaMOCTOATENBLHO (GOPMYJIHPYs TOUCKOBBIA 3amlpoc, HAXOAWTh IYTH
OIPENEeNICHUs JOCTOBEPHOCTH MOYICHHONW HH(OPMAIMK HA OCHOBE UMEIOIINXCSI 3HAHUHN U TOTTOJHUTEIIBHBIX UCTOUHUKOBR,;

®  HCIIOJIb30BaTh MPU BBHIOJHEHUH YUCOHBIX 3aJlaHUM HAyYHO--TIOMYJISIPHYIO JINTEPATYPY (DU3UUECKOTO COACPIKAHMUS, CIIPABOYHBIC MaTePHAIIbI, PECYPChI CETH
WnTepHer, Bnasers mpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHmsi ”HPOPMAIMH U3 OJHON 3HAKOBOW CHUCTEMEI B JIPYTYIO;

e  co03/7aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIC COOOIICHUS Ha OCHOBE WH(GOPMAIIUU M3 HECKOJIKMX UCTOYHHKOB (PH3UUECKOro COACp)KaHMsI, My0JIMIHO
NPEACTABIATh PE3YIbTAThl MPOEKTHOM WJIM HUCCIENOBATEIIbCKON JAESATENbHOCTH, MPU 3TOM TPaMOTHO HCIOJb30BAaTh W3YUYEHHbIM MOHSATUWHBIA amnmapar
M3y4aeMoro pasjena GU3MKHA U COIMPOBOXK/IATh BBICTYILICHHE MMPE3CHTALIMEH ¢ yUéTOM 0COOCHHOCTEH ayAMTOPUN CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosauyecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3nesioB U TeM (undposbie)
Kontpoabnbie | IlpakTnuyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. ®usnka u eé posib B MO3HAHUHN OKPY:KAIOIIEr0 MUPa
bu6mmoreka IJOK
11 o - 2
HISHKA - Hayla O HIPHPOAC https://m.edsoo.ru/7f416194
Bbubnuoreka IJOK
1.2 o 2 1 1
HISHTICCIHE BETITIHAL https://m.edsoo.ru/7f416194
1.3 EcrectBenHOHA i METOJT TTO3Ha 2 1 Bubmorexa LIOK
' TECTBCHHOHAYHHBIH METOA HOSHAHMA https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Pazpen 2. [leppoHayanbHble CBeICHUS 0 CTPOCHHH BelleCTBa
2.1 CtpoeHue BeliecTBa 1 bubmmorexa LIOK
' P B https://m.edsoo.ru/7f416194
2.2 JBr>keHue U B3aUMOJCHCTBHE YAaCTHI] 2 1 bubmnoreka LIOK



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

BEII[ECTBA https.//m.edsoo.ru/7f416194
bubmuoreka LIOK
2. 2
3 ATPCraTHBIC COCTOAHMNA BELCCTBA https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Paznen 3. /IBukeHue U B3auMo/IeiicTBHE TeJl
bubauoreka LIOK
3.1 M 3
CRAHITICCROC ABIDREHHE https://m.eds00.ru/7f416194
bubauoreka LIOK
2 u 4
3 HEPHHA, Macca, IDIOTHOCT® https://m.eds00.ru/7f416194
bu6mmoreka IJOK
33 Cuna. Buast ot 14 https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pa3znen 4. /laBieHne TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBieHus: TBEPAbIMU 3 bubmauoreka [IOK
' TeIaMHU, KAIKOCTAMH U Ta3aMu https://m.edsoo0.ru/7f416194
42 —— oc 5 bubmuoreka [IOK
' BICHHE RILEOCTH https://m.edso0.ru/7f416194
bu6mmoreka IJOK
4.3 A 6
TMOCpepHOE AaBCHHC https://m.edso0o.ru/7f416194
44 JleiicTBre )KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 bu6mmoreka IJOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Uroro mo pazneny 21
Paznen 5. Padora u MOIIHOCTB. JDHePrus
Bbubnuoreka IJOK
51 PaGora u MomHocTS 3 https://m.edsoo.ru/7f416194
bubmmoreka I[JOK
52 Tpoctbie MeXaHH3MbI ° https://m.edsoo.ru/7f416194
bu6 K
5.3 Mexanuyeckasi 3HEprust 4 nomorexa L1O

https://m.edso0.ru/7f416194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no paspeny

12

PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68 5 12
8 KVIACC
KoanuecTBo yacon DJIeKTPOHHBIE
HaumeHoBaHMe Pa3aeioB U TeM nudponbIe
Ne n/m P Kontpoabnbie | IIpakTnueckue (abp )
NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Pa3jaen 1. TenioBble siBJIeHHsI
bu6mmoreka IJOK
1.1 C i 7 1
TPOCIHHC 1 GBOHCTRA Beltioctna https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
12 Tentossie mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pasneny 28
Pa3zgen 2. DiekTpuyeckre U MATHUTHBIE SIBJICHUS
DNeKTpUIECKUe 3apsaanl. 3apsoKeHHBIE Tena bubmmoreka [IOK
2.1 . 7 1
U MX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 IToCTOSIHHBIH 3JIEKTPUYCSCKHM TOK 20 1 7 h tPtIp::I;I/?lT;dascI)_E).ru 17f4181ce
Bbubnuoreka IJOK
2.3 M 6 1 15
ATHHTHBIC ABJICHI https://m.edsoo.ru/7f4181ce
Bbubnuoreka IJOK
2.4 6] 4
FICKIpOMATITITHAL HEAyKInIA https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
Paznen 3. Ha3Banue
Hroro 0
PesepBHOE Bpems 3



https://m.edsoo.ru/7f4181ce
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OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 145
9 KJIACC
KoanuecTBo yacon DJIeKTPOHHBIE
HaumeHoBaHMe pa3nesioB U TeM (uudppoBbIe)
Ne n/m KonTpoabnbie | IIpakTnueckme
NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Pazngen 1. Mexanuueckue siBJIeHUS
11 MexaHH4eCcKOe IBUKECHUE U CIIOCOOBI €ro 10 1 1 bubauoreka LIOK
' OTHCAHUSI https://m.edsoo.ru/7f41a4a6
bu6mmoreka IJOK
1.2 B i 20 1 3
SAHMOACHETBHE T https://m.edsoo.ru/7f41a4a6
bu6mmoreka IJOK
1. 1
3 3aKoHbI coXpaHes 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 40
Paznen 2. Mexannuyeckne KoJieOaHUs U BOJHBI
bu6mmoreka IJOK
2.1 M 0 7 3
CRAHICCRHE ROTCOAI https://m.edsoo.ru/7f41a4a6
bu6mmoreka IJOK
2.2 M .3 8 1 3
CXAHHACCKAC BOIERL IBYK https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pazpgen 3. DiieKTpOMArHMTHOE MOJI€ U 3JIeKTPOMATHUTHbIE BOJIHbBI
DNEeKTPOMAarHUTHOE TT0JIE U bubmmorexa I[JOK
3.1 6 2
3JIEKTPOMATHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6
Pazpnen 4. CBeroBble sIBJICHUSA
bub OK
4.1 3aKOHBI paCIIPOCTPaHEHN CBETA 6 2 Homoreka 11

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



https://m.edsoo.ru/7f41a4a6
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bubmuoreka LIOK
4.2 JI
WH3BI K ONTHYECKHE MTPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmauoreka LIOK
4. P 2
3 a3JI0XKEHHE OEJI0ro CBETa B CIICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3znen 5. KBanToBble siBjaeHHs
bubauoreka LIOK
A 4 4 1
5 CIIyCKaHUE U TOTJIOIICHNE CBETa AaTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CrpoeHune aTOMHOTO s/Ipa 6 1 bubamorexa LIOK
. T HU TOMHOTI'O 4
p P https://m.edsoo.ru/7f41a4a6
bub6mmoreka IJOK
5.3 A 7 1 1
JIEPHBIE PEAKIMH https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Pa3naen 6. [IoBTOPUTEIHHO-00001IAI0IIN I MOTYJIb
6.1 IToBTOpeHME M 0000IIEHHE CONEPIKAHUS 9 1 5 bubmmoreka [IOK
' Kypca Gpu3MKH 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 27
IHOYPOYHOE IIVIAHUPOBAHUE
7 KJIACC
N KoanuecTBo 4acoB Jlata JyeKTpoHHbBIEe HU(pPOBBIE
, Tema ypoka Kontpossnsie | IIpakTHyeckue o0pa3oBaTe/ibHbIE
n/n Bcero M3y4eHH s
padoThI padoThI pecypcbl
1 ®dusuka — Hayka o mpupoje. SABneHus 1
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MPUPOABI

®dusnyeckue ABiIeHUA. BX0OHON KOHTPOIb.

®du3nuecKue BEIUUYNHBI U UX HN3MCPCHUC

Ypok-uccnenopanue "M3mepenue

4 TEMIIEPATYPBI [IPU IIOMOLIYU KUIKOCTHOI'O
TEPMOMETpA U JaTUYHKa TeMIIepaTypsl”

5 Meroap! HaydHOrO TI03HaHuA. Onrcanue Bubmorexa [JOK
(DU3NIECKUX SBIEHHH C ITOMOIIBIO MOJIENei https://m.edsoo.ru/ff09f72a
Ypok-uccnegoranue "IlpoBepka rumnore3sl:

6 JAIBHOCTD MMOJIETA IIapUKa, MYIIEHHOTO
TOPU30HTAIBHO, TEM OOJbIIe, YeM OOTIbIIe
BBICOTA ITycKa"

Ctpoenue BemecTBa. OIBITHI,
7 aofa%ma}omne JIUCKPETHOE CTPOCHHUE brbmmorexa LIOK
https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBIDKEeHME YacTHIT BEIECTBA bubmorexa IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoBanue «OMBITH 1O

9 HaOJII0ICHHUIO TETIOBOTO PaCITUPEHHUS
ra3oB»

10 ArperaTHbIe COCTOSIHHSI BEIIECTBA
OCo0OEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

11 O06001eHHe 10 lfameny «HepBOHa‘IaJ'IBHiEIe Brbmorexa LIOK

https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHHH BEIIECTBA

12 MexaHnndeckoe IBKeHNe. PaBHOMEpHOE 1 bubmmorexa I[JOK
HEPaBHOMEPHOE JBHKECHHE https://m.edsoo.ru/ff0a05c6

13 Cxopoctb. Equnuiel ckopoctu bubmorera [IOK

https://m.edsoo.ru/ff0a079c

14 Pacuer myTu u BpeMeHH IBUKEHUS BuGmmorexa LIOK

https://m.edsoo.ru/ff0a0ae4

15 Wuepuus. Macca — mMepa HHEPTHOCTH Tel bubmmorexa LIOK

https://m.edsoo.ru/ff0a0cl10



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
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https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IImoTHOCTE BemecTBa. Pacuer Mmaccel 1

bubmuoreka LIOK

16 o0beMa Tela 110 €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OnpeneneHue
IINIOTHOCTHU TBepI[OFO TeiIa»
18 Pemenne 3amad mo Teme "[lmotHOCTH bubmauoreka LIOK
BerecTa” https://m.edsoo.ru/ff0al23c
19 Cuia KaK XapakTepUCTHKA B3aUMOCHCTBHUS
ten. Cua ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «/3yuenue
20 3aBHCHUMOCTH pacTsDKeHHs (e opMarinm)
NPY’KAHBI OT IPUIOKEHHON CUIIBDY
21 [[SBnenue Tsrorenus. Cuiia TSKECTH
CBs13b MEXK]Iy CUJION TSHKECTH M MacCOM
22 tena. Bec TZ;};EL Pemmenne 3aga4 1mo teme brbmmorexa LIOK
https://m.edsoo.ru/ff0al778
"Cuna Tsoxectu"”
23 Cwia TSDKECTH Ha IPYTHX TJIaHETax. bubmmoreka [IOK
du3nYecKre XapaKTePUCTUKY TIAHET https://m.edsoo.ru/ff0a1502
24 Wsmepenwne cui. JIuHaMOMETp bubmorexa IOK
https://m.edsoo.ru/ff0al8cc
bu6mmoreka IJOK
25 Bec rena. Heecomocts https://m.edsoo.ru/ff0a1778
26 CrnoxeHne OByX CHJI, HAITPABJIEHHBIX 11O bubmmoreka LIOK
OJIHOM TIpsAIMOIA. PaBHOIEHCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenune 3amad mo Teme
"PaBHoneiicTBYtOIIas cun"
28 Cuna tpenus u e€ Buapl. TpeHue B nmpupoze bubmmoreka I[JOK
U TEXHHKE https://m.edsoo.ru/ff0alb9c
JlabopaTopHas pabota «3yuenue
29 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIBKEHUS OT bubmmoreka LIOK
CHJIBI IaBJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
COIPHUKACAIOIINXCSI TIOBEPXHOCTEN»
30 Pemenue 3amay Ha onpenenenue
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PaBHOACHCTBYIONIEH CHIIBI

Pemienue 3aga4d mo teMaM: «Bec TCaa»,

bubmuoreka LIOK

31 «Fpa(bnqeflcoe nzobpaxenne cuim», «CHIbD», https://m.edsoo.ru/Ff0alde0
«PaBHOzENCTBYIOIIAS CHIDY
Kontponbhas pabora mo Temam:
32 «MexaHnueckoe JBKeHHe», «Macca,
IJIOTHOCTBY, «Bec Tenay, «["paduueckoe
nzobpaxenue cuin», «CHITbD)
Hagrnenue. CriocoObl yMEHBIIICHUS U bubmuoreka ITOK
33
YBEINYCHHS JTaBICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue raza. 3aBUCHMOCTH aBJICHUS ra3a bubmoreka [IOK
OT 00bEMa, TeMIepaTyphl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBiieHUst TBEPABIMU TENAMH, bu6mmoreka IJOK
JKAIKOCTSMH M ra3aMmu. 3akoH Ilackamns https://m.edsoo.ru/ff0a25b0
36 JlaBneHne B )KHAKOCTH M T'a3€, BEI3BAHHOE bubmauoreka [IOK
JICHCTBUEM CHJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amgad mo Teme «JlapieHue B bubmauoreka [IOK
KHUIKOCTH U Tase. 3akoH ITackais» https://m.edsoo.ru/ff0a2826
bu6nmoreka IJOK
38 Coobmarompecs cocyaet https://m.edsoo.ru/ff0a2970
39 luapaBnuueckuii mpecc brbmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Maunomerpel. [lopiiHeBol KUIKOCTHBIN
Hacoc
Atmochepa 3emin U IPUIHHEL €€ bubmmorexa I[JOK
41
CYIIECTBOBAHHSI https://m.edsoo.ru/ff0a2b5a
bubmmoreka I[JOK
42 Bec Bo3ayxa. ATmocdepHOe naBlieHne https://m.edscli).ru/ff0a2b5a
Uzmepenne atmocheproro aasneHus. Onbit bubmmorexa LJOK
43
Toppuuemmm https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(EPHOT0 aBIICHUS OT bubmmoreka IJOK

BBICOTBI HAl YPOBHEM MOPs

https://m.edsoo.ru/ff0a2fc4
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bapomerp-anepona. ATmocdepHoe

bubmuoreka LIOK

45 JIaBJICHHE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anad o teme " AtmochepHoe
naBieHue"
47 JleiicTBrE )KHIKOCTH U Ta3a Ha MOTPYKEHHOE Bubmmoreka LJOK
B HHX TeJI0. ApXHMeI0Ba CHjia https://m.edsoo.ru/ff0a3276
Jlaboparopnast pabota «Omnpenenenne
48 BLITaJII)KHBE}omefl)‘/i CHJIBI z[ef/'lleTI][ay}ouleﬁ Ha 1 bubmmorexa [IOK
’ https://m.edsoo.ru/ff0a33fc
TENO, TOrPY)KEHHOE B JKUJIKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBaHue 3aBUCUMOCTH Beca Teja B 1 bubmoreka [IOK
BOJIC OT 00bEMA MOrPYKEHHOH B HKUIAKOCTh https://m.edsoo.ru/ff0a3514
YacTH Telay
bu6mmoreka IJOK
50 Hnaparine Ter https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas paboTa "KoHCTpyHupoBaHue
51 apeoMeTpa WM KOHCTPYHPOBAHUE JIOMKH H 1
orpezienienre e€ rpy30moa»EMHOCTH"
Pemenue 3amay no temam: «IlnaBanue
52 CyIIOB. B03z§fxonnaBaHHe» «/laBneHue Bubmiorexa LIOK
7 https://m.edsoo.ru/ff0a3654
TBEPJIBIX T, )KUIKOCTEH 1 ra30B»
53 KonTtponrsaas pabora o Teme «/laBmenune
TBEPJIBIX T, JKUIKOCTEH 1 Ta30B»
54 MexaHnndeckas pabora bubanoreia LIOK
https://m.edsoo.ru/ff0a3f82
Bbubnuoreka IJOK
> MomgoCTs. EAMEIIEN MOTEOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenopanue "Pacyér MOIIHOCTH, 1
pa3BUBaEMOM Npu noabEME Mo JeCTHUIIE"
57 IIpocteie Mmexanusmel. Peryar. PaBHoBecue
CHJI Ha phIyare
58 Poruaru B TexHuke, OBITY M IPUPOE. 0.5 Bbubmmorexa LJOK
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JlabopaTtopHas pabota «/ccnenoBanue
YCIIOBUI paBHOBECHS PhIUaray

https://m.edsoo.ru/ff0a478e

Pewenue 3aiau o Teme «Y CloBUs bubmuoreka IJOK
59 1
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
KoagduimeHT mosie3Horo AeicTBUs
60 MexaHu3ma. JlaboparopHas pabora 1 0.5
«M3mepenne KI1J] HakIOHHOM MIIOCKOCTH
61 Pemenne 3amaq mo teme "Pabora, 1 bubauoreka LIOK
MorHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
62 Mexanndeckas sHeprus. Kuneruueckas u 1 Bubmorexa [JOK
MOTEHIMAIbHAS SHEPTUS https://m.edsoo.ru/ff0a4252
63 3aKoH cOXpaHeHHs MEXaHHUYECKOW YHEPTUU 1 bubamoreia LIOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIEPUMEHT T10 TEME
"DKCIepUMEHTAIBHOE OIIPEACIICHUE
64 M3MEHEHHS] KHHETUYEeCKON U MOTeHIINaIbHOM 1 1
SHEPTUU MPH CKATHIBAHWUH TeNa 0
HaKJIOHHOM II0CKOCTH"
65 KontponwsHas pabota o Teme «Pabora u 1
MOIITHOCTE. DHEPTHS»
66 PesepBHBIit ypok. Pabora ¢ Tekctamu o 1 bubmmorexa LIOK
teme "MexaHUYeCKOe qBIKeHUE" https://m.edsoo.ru/ff0adee6
Bbubnuoreka IJOK
o7 TIpomerkyTOdHast ATTECTALLIS. 1 https://m.edsoo.ru/ff0a4ffe
PesepBHBIit ypok. Pabora ¢ Tekctamu o
68 1
teme "Pabota. MomHocTs. DHeprus"
OBHIEE KOJIMYECTBO YACOB 10 68 12

[NPOI'PAMME



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoanuecTBO 4acoB

DJIeKTPOHHBbIe UG POBBIE

Ne Hara
Tema ypoka Kontpoabubie | IlpakTnueckue o0pa3oBaTe/ibHbIE
n/n Bceero H3y4eHH s
padoThbI padoThbI pecypcbl
OCHOBHBIE MOJI0KEHUSI MOJIEKYIISIPHO-
1 KUHETHUYECKON TEOPUU U UX ori,LITEHe 1 bubamorexa LIOK
https://m.edsoo.ru/ff0a5256
TIOJITBEPKIACHHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
Mogenu TBEpAOrO, KUIKOTO U
3 ra3cl)106pa3H0F;l(§ COéTOHIi[HfI BEIIIECTRA. 1 1 brbmmorexa LIOK
. https://m.edsoo.ru/ff0a540e
BxoiHO# KOHTPOIIb.
OOBsICHEHHE CBOWCTB TBEPAOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSTHHM BEIeCTBa Ha 1
OCHOBE TTOJIOKEHUH MOJIEKYJISIPHO-
KHHETUYECKOU TEeOpUHr
bu6mmoreka IJOK
5 Kpucraminueckue u aMmopHbIe Tela 1 https://m.edsoo.ru/f0a5800
6 CMmaurBaHME U KA PHOCTb. 1 bubmmoreka [IOK
IToBEPXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacimpeHne U CxKaTHE 1 Bu6miorexa LIOK
https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBA3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TEIUIOBOTO JBUKEHUS YaCTHUII
9 Buytpennss sneprus. CriocoOsI H3MEHEHUS 1 bubmmorexa I[JOK
BHYTPEHHEH YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buner tenmonepenaumn 1 bubmorera [IOK
https://m.edsoo.ru/ff0a6412
VYpoxk-kondepenuus "[Ipakruueckoe bubmmorexa LJOK
11 N 1 1
HCIOJIb30BAHUE TEMIOBBIX CBOMCTB BEILIECTB https://m.edsoo.ru/ff0a65c0
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1 MaTepuaioB B LENIX dHeprocoepexenus”

12 KonuuectBo TemnoTel. Y aenbHas bubmuoreka LIOK
TEIUI0EMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHeHUE TEIIOBOro OanaHca. bubmuoreka IJOK
TermnooOMeH 1 TEerI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHas pabota "HMccnenoBanue
14 SIBJIeIfI/H{ TFC)HHO(E)GMeHa npu CM)Ie]_HI/IBaHI/II/I brubmmorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOOHOU M TOpsTU€H BOIBI
Pacuer konmyecTBa TEIIOTHI, HEOOXOAMMOIO
15 JUIS HArpeBaHMS TeJla U BBIIEISAEMOTr0 UM
IpH OXJIAXKIACHUHU
JlabopaTtopHas pabota "OnpeneneHue bubmoreka [IOK
16 .
yAETBHON TEMIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprusi TOIUTHBA. Y IeNbHAS TEIIOTa bubmoreka [IOK
CTOpaHwsI https://m.edsoo.ru/ff0a7b5a
18 JlaGopatopnas padora "OnpenencHue bubnuoreka ITOK
VIENbHON TEIIOTHI IIJIaBIIEHHS JIbIa" https://m.edsoo.ru/ff0a72fe
19 ITapoobpa3oBanue 1 KOHICHCAITHS. bubnuoreka ITOK
Hcmapenue https://m.edsoo.ru/ff0a740c
IlnaBnenue u oTBep/ieBaHNE
20 KPUCTAILTHYECKUX I;fe[n. VY nenpHas TeroTa Bu6miorexa LIOK
https://m.edsoo.ru/ff0a71d2
TJTaBIICHUS
Kunenwue. Y nenpHas Temiora
21 mapoo0Opa3oBaHUS U KOHJICHCAIIHH. bubmmoreka I[JOK
3aBUCHMOCTb TEMITEPATYPBI KUTIEHHS OT https://m.edsoo.ru/ff0a786¢
aTMoc(epHOTO TaBICHUS
BraxxHocts Bo3ayxa. JlJabopaTopHas pabora
22 "Onpenenexue f)[ZI){(OCHTenLII)JOI‘?I I];J'Ia)KfIOCTI/I bubmorexa HOK
., https://m.edsoo.ru/ff0a7628
BO3/1yXa
23 Perrenrie 3a7a4 Ha onpeeeHre BIAKHOCTH
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BO3/yXa

HpI/IHLII/IHI)I pa6OTI>I TCIIJIOBBIX JIBMI: aTeIICH.

24 [TapoBas TypOuHa. J/[BUraTeah BHyTPEHHETO
CropaHus
25 KIIJI TeroBoro aeuratens. TemioBbie bubmuoreka IJOK
JIBUTATEIH M 3alIUTa OKPYKAIOMICH CPeIbI https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUS U NMPEBPAICHHUS SHEPTUU
B TEIUIOBBIX MPOIIECCcax
[ToxroroBka K KOHTPOJIBHOM paboTe 1Mo TeMe
27 "T;‘IHOBHG SIBJIeHI/ISII). I/I3MeH6§H/Ie brbmmorexa LIOK
. Y https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSHUI BellleCTBa
KonTponbsHas pabdora o Teme "Teriosie
28 ;{BnerH;I. I/I3M§H€HI/IC arperaTHbIX Bubmiorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHMIA BEIlIeCTBa
29 Onextpusanus Ten. J[Ba poma
JIEKTPUYECKUX 3aPSIIOB
30 Ypok-uccienoBanue "IIEKTPU3AIUS TEI
WHIYKITAEH ¥ TIPH COMMPUKOCHOBEHUN"
31 B3anmMonelicTBue 3apsKEHHBIX TE. 3aKOH bubmmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
OnexTpudeckoe none. HanpsokeHHOCTD
32 BJICKT;;pI/I‘{eCKOFO TOJISI. HpI/II)HLII/IH Bu6miorexa LIOK
. https://m.edsoo.ru/ff0a8a0la
CYTIEPIIO3UIINH IIEKTPUIECKHUX TIOJer
33 Hocurenu snekTpudeckux 3apsiioB.
OnemenTapHsIii 3apan. CTpoeHue aToma
34 [IpoBomHVKH U AWIIEKTPUKHU. 3aKOH bubmmorexa I[JOK
COXPaHEHUSI HJIIEKTPHYECKOr0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ama4y Ha mpuMEHEHUE CBOUCTB Bubnuoreka IJOK
SIIEKTPUYCCKUX 3aPS/IOB https://m.edsoo.ru/ff0a90cc
36 ONEKTPUIECKUH TOK, YCIOBHS €T0 bubmmorexa LJOK
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cyuiectBoBanus. lcTouHuKU
3JIEKTPUYECKOr0 TOKa

https://m.edsoo.ru/ff0a95a4

37 JlelicTBUA 37EKTPHUUECKOro TOKa bubamorexa LIOK
https://m.edsoo.ru/ff0a96b2
Ypok-uccnenopanue "Jleiicteue
38 ANEKTPUIECKOTO N0 HA MPOBOJHUKH U 1
TUDIIEKTPUKH"
39 DIEKTPUIECKUI TOK B METAIIAX, KUIKOCTIX bubmuoreka ITOK
¥ rasax https://m.edsoo.ru/ff0a9838
40 DnexTpudeckas 1enb U €€ COCTaBHBIE YaCcTH
41 Cuna toka. JlJaGoparopHas pabora 05 bubmoreka [IOK
"M3MepeHne 1 peryaupoBaHie CUITbl TOKA" https://m.edsoo.ru/ff0a8bd6
OnexTpudecKkoe HanpshkeHne. BoapTMerp.
42 Ha6opI:1TopHasI pa60§a "U3mepeHue u ’ 0.5 bubmmorexa LIOK
| https://m.edsoo.ru/ff0a%e14
peryIrpoOBaHue HATPSKCHUS
ConpoTuBiIeHUE TTPOBOTHAKA. Y ACTHHOE bubmmoreka [IOK
43
COIPOTHBJIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas paboTa "3aBUCHMOCTb
AJICKTPUIECKOTO COTIPOTHBIICHUS bubmmoreka [IOK
44 1
MPOBOAHKKA OT €r0 JJIHHEI, IIOIAIN https://m.edsoo.ru/ff0aa738
TTOTNIEPEYHOT0 CEUCHHUS U MaTepuaa"
45 3aBUCHMOCTH CHJIBI TOKA OT HAIPSDKCHUS. bubmmoreka [IOK
3akon OMa Jutst y9acTKa IeH https://m.edsoo.ru/ff0aa44a
JlabopaTopnas pabota "MccnenoBanue
46 3aBUCHMOCTHU CHJIBI TOKA, HIYIIETO Yepes3 1 bubmmorexa I[JOK
PE3UCTOP, OT COMPOTHUBJICHHSI PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEHUs Ha pe3uctope”
47 IMocnenoBaTenbHOE U ApAIICITBHOE
COC/IMHEHUS TIPOBOTHUKOB
48 JlaGoparopnas pabota "IIpoBepka mpaBuia 1 bubmmorexa LJOK
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CJIOKEHUS HAITPSDKCHUM MTPU
MOCJIEIOBATEILHOM COCIUHEHUH JIBYX
pe3ucTopoB”

https://m.edsoo.ru/ff0aaa58

JlabopaTopnas pabota "I[IpoBepka mpapuiia

bubmauoreka LIOK

49 JUISL CUJIBL TOKA NIPH HapafﬂeﬂLHOM https://m.edsoo.ru/ff0aadLe
COCJIMHECHUHN PE3UCTOPOB
50 Pemenne 3anad Ha npumeHeHue 3akoHa Oma Bubmorexa [JOK
JUTSL Pa3IMYHOTO COEMHEHMSI TPOBOAHUKOR https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIHOCTB AIEKTPUIECKOTO TOKA. Bbubmoreka LJOK
3axon JIxoymsa-Jlenma https://m.edsoo.ru/ff0ab124
59 JlabopaTtopHas pabota "OnpeneneHue bubmoreka [IOK
paboThl ¥ MOIIHOCTH 3JIEKTPUIECKOr0 TOKA" https://m.edsoo.ru/ff0ab3e0
DJIeKTpUYECKHE €N U IIOTPEONTETN
53 BJIeKT;)H‘IeCKOﬁ SHEPIUH B 61:)1Ty. Kopotkoe bubamoreia LIOK
https://m.edsoo.ru/ff0ab660
3aMbBIKaHUE
IToaroroBka K KOHTPOILHOM paboTE MO TEME
54 "DeKTprUUIeCcKre 3apAabl. 3apsHKCHHBIC Tea bubmmoreka [IOK
U MX B3aUMOJeHCTBUs. [1OCTOSHHBII https://m.edsoo.ru/ff0abd2c
AJIEKTPUICCKHHA TOK"
KonTtponwsHas pabota mmo Teme
55 "DeKTpUIeCKUEe 3apsAabl. 3apsHKCHHBIE Tela bubmmoreka [IOK
U MX B3aUMOJCHCTBHUs. [10CTOSIHHBII https://m.edsoo.ru/ff0abea8
AJICKTPUICCKHHA TOK"
56 ITocTossHHBIE MATHHUTBI, KX B3aHMOJIEHCTBHE
57 Ypok-uccnenopanue "M3yuenue noneu bubmmoreka I[JOK
MMOCTOSTHHBIX MATHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnauTHoOe€ nosie. MarHuTHoe 1mojie 3eMiIu U bubmmorexa LIOK
€ro 3HayeHue Ui JKU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OneIT Opcrega. MarauTHoe nose BuGmorexa [1OK
59 AJIEKTPUYECKOro Toka MarHuTHoe 1moie

KaTyIIKU C TOKOM

https://m.edsoo.ru/ff0acld2
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HpI/IMeHeHI/Ie SJICKTPOMArHUTOB B TEXHUKE.

N bubmuoreka IJOK
60 JlabopaTtopHas pabota "M3yueHne I[eI/ICTB'I'/IH 1 0.5 https://m.e dS(I)_E).ru /ff0ac74a
MAarauTHOrO I10JIsI Ha MPOBOJAHHK C TOKOM
OJICKTPOABUTATENh TIOCTOSIHHOTO TOKa.
Hcnonb3oBaHue 37eKTpoABUTaTENEH B
61 TEXHUYECKUX yCTpOfICfB:[X Y Ha TPAHCIIOPTE. 1 bubamorexa LIOK
https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas padota "KoHcTpynpoBanue u
H3y4eHHE paObOThI DJIEKTPOBUTATENIS "
62 OmnbiTer @apaes. 3aK0H JIEKTPOMATHUTHOM 1
nHaykuuu. IIpasuiio Jlenna
Onexrporeneparop. CriocoObl MOTyUeHuUs
63 3JIEKTPUUECKOI SHEPruu. DIIEKTPOCTAHIINN 1
Ha BO306HOBH$ICMI)IX HNCTOYHUKAX SHEPIUHU
64 [TonroroBka K KOHTPOIBHOM paboTe MO TeMe 1
"DNeKTpUYeCKUE U MarHUTHBIC SIBIICHUS "
KouTponbsHas pabora o TeMe bubmmoreka [IOK
65 1
"DeKTpUYeCKre W MarHUTHEIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHBIN ypok. Pabora ¢ Tekctamu 1mo 1 bubmoreka [IOK
teme "TeroBslie siBeHuUs" https://m.edsoo.ru/ff0acc5e
bu6nmoreka IJOK
o7 Hpomeicyrorias arrectaiis L https://m.edsoo.ru/ff0acdc6
68 PesepBHbIii ypok. Pabora ¢ Tekctamu o 1
teme "MarHuTHbIe SBICHUS"
OBHIEE KOJIMYECTBO YACOB I10 68 145

[NPOI'PAMME



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
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9 KJIACC

KoanuecTBO 4acoB

DJIeKTPOHHBbIe U POBBIE

Ne Hara
u/n Tema ypoka Beero Kontpoabusbie | IIpakTuueckue e — obpa3soBaTejbHbIE
padoThbI padoThbI pecypcbl
1 MexaHuueckoe IBuxeHue. MartepuaibHas 1
TOYKa
Cucrema otcuera. OTHOCUTEIHHOCTh
2 MEXaHUYECKOro ABMKeHUs. BXxogHoit 1 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0ad474
KOHTPOJIb.
3 PaBHOMEpHOE NPSIMOJIMHENHOE IBU)KEHUE 1 bubamorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOoMepHOE NpsSIMOIMHENHOE IBHUKEHUE. 1
CpenHsis 1 MIHOBEHHAsI CKOPOCTh
5 [IpssMonuHEliHOE paBHOYCKOPEHHOE 1 bubmmoreka [IOK
IBIDKEHHE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOoCTh MPSMOTHHEHHOTO
6 PaBHOYCKOpPEHHOTO JBIKeHHS. ['paduk 1
CKOpOCTH
JlabopaTopnas pabota "Onpenenenre
7 yCKO;)eHH;II) TGJ'I:) npu paBHOI})/CiOpCHHOM 1 1 Bu6miorexa LIOK
. " https://m.edsoo.ru/ff0adbl18
JIBUKEHUY TI0 HAKJIOHHOW TIIIOCKOCTH
8 CBoboanoe manenne Ten. OnsiTel ["amres 1
PaBHOMEpHOE ABMKEHUE 110 OKPYKHOCTH.
9 [lepuon E qacfom 06pameHn;1.p J}_,[I/IHeﬁHaSI u 1 BuGmiorexa LIOK
https://m.edsoo.ru/ff0ael76
YTII0Bast CKOPOCTH
10 LenTpocTpemMuTenbHOE YyCKOpPEHUE 1
. bubmmorexa LIOK
11 [lepBerit 3akoH HproTona. Bektop cuibt 1 https://m. edsoo.ru/ff0ae612
12 Bropoii 3akon HetoToHa. 1 bubmmorexa LJOK



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

PaBHonelicTByIOIIas cuia

https://m.edsoo.ru/ff0ae72a

13 Tperuii 3axon Hetorona. Cyneprno3unus Cui Bubmmorexa LIOK
https://m.edsoo.ru/ff0ae982
14 Pemenne 3ana4 Ha MpUMEHEHUE 3aKOHOB Bubmmoreka LJOK
Helotona https://m.edsoo.ru/ff0aeb6e
bubmuoreka ITOK
15 Cina ynpyroctit. axoit Iyka https:// m.edsé_}).ru/ﬁancaZ
16 Pemenue 3amay mo Teme «Crita yopyrocTuy
17 JlabopaTtopHas pabota «OnpeaeneHue bubmuoreka IJOK
KECTKOCTH TPY>KUHBI» https://m.edsoo.ru/ff0aee28
18 Cuna Tpesus bu6mmoreka IJOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3amad mo Teme «Crita TpeHUSD) ﬁ;g;;?ﬁfdii?ﬁ/ﬁ 0afa26
20 JlabopaTopHas pabota "OnpenencHue bubnuoreka ITOK
Koo HITMEeHTa TPEHUS CKOMBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3amad mo Teme "3akonsl HeroToHA. bubmauoreka [IOK
Cua ympyroctu. Cuia TpeHus” https://m.edsoo.ru/ff0afb8e
99 Cuita TSDKECTH M 3aKOH BCEMHPHOTO bubmmoreka [IOK
TATOTEHHS. Y CKOPEHHE CBOOOTHOIO TIaIeHIUS https://m.edsoo.ru/ff0af044
Ypok-kordepenmus "IBimkeHne T BOKPYT
23 rpaBuTaioHHoro meHrpa (CoaHeuHas
cucrema). ['amaktuku"
24 Pemrenne 3amad mo teme "Cuiia TSHKECTH U Bbubnuoreka IJOK
3aKOH BCEMHPHOTO TATOTEHHS" https://m.edsoo.ru/ff0af5f8
o5 [lepBast kKocMHuYecKkas CKOpOCTb. bubmmotexa IJOK
HeBecomocTh 1 meperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepraIbHON TOUKH.
26 AOCOMIOTHO TBép;)OG Teso. PaBHOBecHe bubmorexa HOK

TBEPAOTO TeNa C 3aKPEINIEHHOW OChI0

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0ae72a
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BpallleHUs

27 MowmenT cuibl. LleHTp TsKecTH
28 Pemenne 3amad mo Teme "MOMEHT CHUITBL. bubauoreka LIOK
LenTp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[MoaroroBka kK KOHTPOJIBHOM padoTe 1Mo Teme
29 "MixaHquCKOG )Z[BI/FI))KGHI/IC. II?»)3aHMoz[eI‘/'ICTBHe bubamorexa LIOK
. https://m.edsoo.ru/ff0b0408
TeNn
Kontponbhas pabora 1o Teme
30 "MGXI:IHI/I‘IGCKCI)JG nBIKeHue. Bzaumonelicreue bubamorexa LIOK
. https://m.edsoo.ru/ff0b06ec
Temn
Nmmynbe Tena. UMmynbe cuiibl. 3aKoH
31 copoHeHH;[ I/IMHYHB}C]a. Yupyroe u Bubmiorexa LIOK
. https://m.edsoo.ru/ffOb07fa
HEYIpyroe B3auMOJICHCTBHE
32 Pemenne 3amad o Teme "3aKoH COXpaHEHUS bubmmoreka LIOK
uMITyibca https://m.edsoo.ru/ff0b096¢
33 Ypok-koHdpepeHnus "PeakTHBHOE IBUKECHUE
B IPUPOJIE M TEXHUKE"
34 MexaHnndeckas pad0oTa U MOIIHOCTh bubamorexa LIOK
https://m.edsoo.ru/ffOb0a84
35 Pabora cuitel TsKECTH, CHITBI YIIPYTOCTH H bubmmorexa LJOK
CHIBI TPEHMSI https://m.edsoo.ru/ffOb0db8
JlaGopatopnas padora «OnpenencHmne
36 PpaboTHI CHITBI TPEHHS TTPH PABHOMEPHOM
JIBVKCHUH TeJla 110 TOPU30HTAIEHON
TTOBEPXHOCTH
37 Cas3b 2HEpruu U padoTsl. [loTeHnnanpaas
SHEPTus
38 Kuneruueckas sneprust. Teopema o bubmmorexa LJOK
KHHETHYECKOW YHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS YHEPTUU B MEXaHUKE



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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JlabopaTtopHas pabota «3yueHue 3akoHa bubmuoreka IJOK
40
COXPaHEHHS SHEPTHI https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBHIKEHNE U €r0 bubmauoreka LIOK
XapaKTEePUCTHKH https://m.edso0.ru/ff0b1858
42 3aryxatomrue koneoaHus. BeiHy ) IeHHBIC bubmuoreka IJOK
konebanus. Pe3onamnc https://m.edsoo.ru/ff0b20f0
43 MaremaTryeckuil U IPYKUHHBIM MASITHUKU
Ypok-uccinenoBanne «3aBUCUMOCTD IIEPHOIA
44 K£Ie6aHI/II71 (J)IT YKECTKOCTH IIPY>KUHBI U iacfm bubamorexa LIOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 IIpeBparieHne sHEprUn P MEXAHUUECKUX
KOJIeOaHmIX
JlabopaTtopHas pabota «OnpezaeneHue
46 IIaCTOI:")[BI Hpneplfozla KOJ’ICGaEI/I);I MPY>KHHHOTO Bubmiorexa LIOK
https://m.edsoo.ru/ff0blaec
MasTHHUKa»
Jlaboparopnast pabota «IIpoBepka
47 He3aBI:/ICH1\I;0cmpnepHoz[a IfOHCéJaHI/IP'I rpy3a bubmorexa IOK
’ https://m.edsoo.ru/ff0b197a
MTOJIBEIIICHHOT 0 K HUTH, OT MacChl Ipy3a»
Mexanndecknue BoHbI. CBOWCTBA
48 MexaHn4decKux BonH. [IpomonsHbie bubamorexa LIOK
https://m.edsoo.ru/ffOb21fe
IOTIEPEYHBIE BOTHBI
49 Ypok-kordpepenmnus "MexaHHnIeCKHE BOTHBI
B TBEépmoM Tene. CelicMudeckne BOTHBI"
50 3Byk. PacmipocTpanenue u oTpakeHUe 3ByKa
51 Ypok-uccnenopanue "Habmonenne
3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'poMKoOCTh 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC
53 Ypok-koH(pepeHtus "Y IbTpa3ByK H bubmmoreka LIOK

rH(}pa3ByK B IPUPOJIEC U TEXHUKE"

https://m.edsoo.ru/ff0b23ca



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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https://m.edsoo.ru/ff0b1aec
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[loaroroBka kK KOHTPOIBHOM padoTe 1Mo Teme

bubmuoreka LIOK

54 "3akoHbI coxpaHeHUs1. MexaHn4yecKkue
e P P https://m.eds00.ru/ff0b25f0
J1 HUS U BOJIHBI
KonTponbsHas padota 1o TeMe "3aKoHbI
55 coxpaHeHHs. MexaHuuecKkue KoineOaHus u
BOJIHBI"
56 DIEeKTPOMArHUTHOE TIOJIE. bubmuoreka IJOK
D1eKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
S7 CBoiicTBa 37I€KTPOMAarHUTHBIX BOJIH
Ypok-kordepenius "llkana BuGmiorexa LIOK
HOJINOT
58 3JIEKTPOMAarHuTHBIX BOJIH. Mcnonb3oBaHue
https://m.edsoo.ru/ff0b2fe6
3JIEKTPOMArHUTHBIX BOJIH JUTSI COTOBOM CBSI3U"
Ypok-uccnenoanue "M3ydueHne CBOWCTB Butnmorexa LOK
HNOJIMOTCK
59 3JIEKTPOMATrHUTHBIX BOJIH C TOMOIIIBIO
o6 P oro Teredora” https://m.edsoo.ru/ffOb2c6c
MOOHITEHOTO Tenne() OH
50 Pemrenue 3aau Ha onpeieneHue YacToThl U
JUTUHBI DJICKTPOMATHUTHOW BOJTHBI
61 ONeKTpOMarHUTHAS MTPUPOIA CBETA. bubmmoreka [IOK
CkopocTh cBera. BorHOBEIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsimonuneitHoe
bubmmorexa LJOK
62 pacnpoctpaHeHue ceera. 3armenus CoHia u 1
T https://m.edsoo.ru/ffOb3658
YHBI
3aKoH oTpakeHHsI CBeTa. 3epkana. Pemenue
bubmmorexa I[JOK
63 3a/1a4 Ha IPUMEHEeHNE 3aKOHa OTPaKSHHS 1
cpera https://m.edsoo.ru/ff0b38c4
BET
64 [Ipenomnenne cBeTa. 3aKOH MPETOMIICHHS bubmmotexa IJOK
cBera https://m.edsoo.ru/ffOb3aea
[MosHOE BHYyTpEHHEE OTPaKECHHE CBETA.
bubmmoreka LIOK
65 Hcnonp30BaHue MOJIHOTO BHYTPEHHETO 1

OTpa’KCHUSA B OIITUYCCKUX CBECTOBOAAX

https://m.edsoo.ru/ff0b3c5c¢c
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JlabopaTopnas pabora "MccnenoBanue
3aBUCHMOCTH YTJIa TIPEJIOMIICHHUS] CBETOBOTO

06 Jy4ya OT yrjla IaJieHus Ha TpaHulle "BO3IyX-
crexsio""
Ypok-koHdepenius "Hcnons3oBaHue
67 MTOJTHOTO BHYTPEHHEr0 OTPasKEHUSI:
CBETOBOJIbI, OIITUKOBOJIOKOHHAS CBSA3b"
bubauoreka LIOK
68 Jlunsel. OnTHyeckas Cujia JIUH3bI https://m.edsoo.ru/fob3f2c
69 [MocTpoenune n300pakeHuii B TMH3AX bubamorexa LIOK
https://m.edsoo.ru/ff0b444a
Jlaboparopnast pabota "Omnpezenenue
70 Q)OKyf:)Horg paC(I;)TOSIHI/IH " orr)[TiquKoﬁ CHTBI bubamoreia LIOK
o https://m.edsoo.ru/ff0b4206
cobuparomeit JIMH3L"
Ypok-koudepennus "OnTHaecKue JINH30BbIC bubmmoreka [IOK
71
mpubopsr" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 xak onTudeckas CUCTeMa. 3peHHE bubmorexa IOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koudepennus "edexTsl 3penns. Kak
COXPaHUTH 3peHue"
Pasznoxxenne 6emoro ceera B ciektp. OmbITH
74 Hrrotona. Croxxenue cneKTpanLHLI:x IIBETOB. bubmorexa IOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBera
JlabopaTtopHas paboTa "ONBITH O
75 Pa3IOXKEHHIO OIIOTO CBETa B CIEKTP U bubmmoreka I[JOK
BOCIIPHUSITHIO [IBETA MPESIMETOB MPH X https://m.edsoo.ru/ff0cOe2a
HaOJFO/ICHUH Yepe3 I[BETOBBIE (PUIBTPHI"
Ypok-nipakTukyM "BonHoBEIE cBOICTBa
76 cBera: mucrepcus, nHTepdepeHnns u
mudpaxs"”
77 OmnpbiTel Pezepdopaa u muianerapHast Moziensb bubmmorexa LJOK



https://m.edsoo.ru/ff0b3f2c
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aToma https://m.edsoo.ru/ff0c12a8

78 IToctynatet bopa. Moaens atoma bopa

79 HcnyckaHue 1 MOTJIOUIEHNE CBETa aTOMOM. Bubmmoreka LJOK
KBantsl. JInneiyaTeie CEKTpPbI https://m.edsoo.ru/ff0c144c

80 Ypok-nipaktukym "HaOimoqeHrne crieKTpoB bubmuoreka IJOK
ucryckanus" https://m.edsoo.ru/ff0c1550

81 PagnoakTHBHOCTE U €€ BUIBI bubmmorexa [JOK

https://m.edsoo.ru/ff0c1672

82 Crpoenne aroMHOro sipa. HyxiionHas bubmuoreka IJOK
MOJIeNb https://m.edsoo.ru/ff0c18ac

83 PanuoakTuBHBIE peBparnieHus. M3oTomns bubamoreia LIOK

https://m.edsoo.ru/ff0clal4

84 Pemrenue 3aga4d nmo teme: "PagnoakTHBHBIE bubmmoreka IJOK
npeBpaieHus’" https://m.edsoo.ru/ff0clb4a

85 [lepron monypacnana

86 Ypok-koHdpepeHnus "PamnoakTHBHEIC bubnuoreka ITOK
H3IYYEHHUS B IPUPOJIE, MEAUIINHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126

87 Snepubie peaknuu. 3aKOHBI COXpaHCHUS bubnuorexa I[TOK
3apsI0BOTO M MAaCCOBOT'O YHCEN https://m.edsoo.ru/ffOc1c58

88 DHeprusi CBSA3M aTOMHBIX siiep. CBsI3b MacChl bubmmoreka [IOK
U DHEPTHH https://m.edsoo.ru/ffOcld7a

89 Perienue 3agad mo teme "SnepHsie peakuun”

90 Peakunu cuHTE3a U AENEHUS SIEp. bubmmotexa IJOK
Hcrounnku suepruu CosHIA U 3BE3]] https://m.edsoo.ru/ff0c1e88
Ypok-kordepenmus " nepHas SHEPreTHKA.

91 JeiicTBrS painoaKTHBHBIX N3ITyYeHUN Ha
JKUBBIE€ OPTaHU3MBI"

IMoaroroBka K KOHTPOJIBHOW PabOTE MO TeMe
92 "SerKTpOMarHHTHOE rore. ’ BuGmorexa LIOK

SJIGKTP OMarHuTHEIC BOJHBL. KBaHTOBBIE

https://m.edsoo.ru/ff0c223e
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sIBJICHUS"

Kontponenas pabora o Teme
"DeKTpOMarHuTHOE ToJIe.

93 1
DNeKTpOMarHUTHEIC BOJTHBEL. KBaHTOBBIC
sIBJICHUS"
94 [oBTopenue, obobmeHue. JlabopaTopHbie 1 1 Bubmmoreka LJOK
pabots Mo kypcy "B3anmoneiicteue Ten" https://m.edsoo.ru/ff0c245a
o Ha(::BT:rpeHHe, I(()Sofcme:ple. Pe:;e:ne . , BuGmiorexa LIOK
YCTHbBIX U YECTBCHHBIX Y I10 TEM
}? | % https://m.edsoo.ru/ff0c2572
TeruioBbIe npo1ecchl
IT 000 .P
96 a()C]iIZ?FI;){eI,I:f i; Eat(:ecfljzljlljmxege:j io TeMe 1 bubmmorexa LIOK
P . 8 https://m.edsoo.ru/ff0c2a22
"KIIJI TeroBBIX ABUTATEICH"
[ToBTOpenue, o0oOIIeHue. Perienue BuGmiorexa LIOK
97 pAcUYETHBIX M KaUeCTBEHHBIX 3aJa4 110 TEME 1
, https://m.edsoo.ru/ff0c2b30
"KITJI amexTpoycTaHoBOK"
[ToBTOpeHue, 0006eHEe. JlTabopaTopHbIe bubnuoreka ITOK
98 1 1
pabots Mo Kypcy "CBeToBbIE ABIEHUS" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, obodmenue. Pabora ¢ TekcTamu bubmmoreka [IOK
99 . , 1
Mo TeMe "3aKOHBI COXpPaHEHHS B MEXaHHKE' https://m.edsoo.ru/ff0c2d6a
100 [MpomexyTouyHas aTTecTa 1 bubamorexa LIOK
MEKYTOYHAs aTTECTAIUS
P . 1 https://m.edsoo.ru/ff0c2e82
101 [loBTOpenue, 06o0menue. Padora ¢ Tekctamu 1 bubmmoreka I[JOK
o Teme "CBeToBbIC sIBICHHS" https://m.edsoo.ru/ff0c3044
102 [loBTOpenue, 06o0menue. Padora ¢ Tekctamu 1
o Teme "KBaHTOBas u anepHas ¢puznka”
OBHIEE KOJIMYECTBO YACOB I10 102 97

[NPOI'PAMME
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YUYEBHO-METOANYECKOE OBECITEYUEHUE OBPA3OBATEJIBHOT'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» ®usuka, 7 kiacc/ [epsimkua A.B., O0mecTBO ¢ OrpaHIUYCHHOM 0TBETCTBEHHOCTEIO «JIPODAY; AkmonepHoe odmiectBo «M3martenpcTtBo «IIpocBenieHney
» ®usuka, 8 ximacc/ [leprimkua A.B., O0mecTBO ¢ orpaHHYEHHON OTBETCTBEHHOCTRIO «/[IPODAY; AkrmonepHoe oomiectBo «M3matenserBo «IIpocBemienues

» ®umsuka, 9 kinace/ [epeimkun A.B., I'yrauk E.M., O0miecTBo ¢ orpaHnueHHON 0TBETCTBEHHOCTEIO «JIPODAY»; AkunonepHoe obmectBo «HM3narensctBo «IIpocBemmenney

METOANYECKHUE MATEPHUAJIbI AJI51 YYUTEJIA

Mapon A.E, Mapon E.A. JIunaktudeckue matepuansl. Gusmka 7-9 knacc. Mocksa «/Ipodar, 2014.

Jlykammk B.W. Coopauk 3ama4 o gusuke 7 — 9 kimaccel. MockBa, «IIpocerienuey, 2014.

Kupuk JI.A. ®uznka 7-9. Pa3HOypOBHEBBIE CAMOCTOSATENLHBIE U KOHTPOJIBbHBIE paboThl. MockBa, «nekca», 2016.

[Mepoimkun A.B. CoopHuk 3anay o ¢pusuke: 7-9 k. ®I'OC: k yuebHukam A.B. Ilepbimkuna u ap. — M.: U3natenbctBo «Ok3ameny, 2014.

Kamzeesa E.E. ®usuka. OI'3.2017. Tunossle 3x3aMeHanmonnbie Bapuantbl. U -mkone. Mockea. M3natensctBo «HarpionansHoe oOpa3oBanuey, 2017.
I'pomuesa O.M. KoHtponbHble n camocTosiTenbHble padoThl 1o ¢usuke. K yueOnunky A.B. Ilepoikuna «®usuka. 7-9 knacey». Mocksa, «9k3ameny, 2013.
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HOU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. http:/imww.fizika.asvu.ru TTpoext "Bcest pusuxa”

2. http://www.irodov.nm.ru Pererus 3amay u3 yaeGHUKOB TI0 (HH3HKE

3. http://marklv.narod.ru/mkt/ Ypoku o MosexymspHoit husuke

4. http://physics.nad.ru ®usrka B aHUMaIUIX

5. http://mww.marklv.narod.ru ®usuka B mkone: caiir M.B. JIbBoBcKoro

6. http://physics03.narod.ru ®usnka BOKpyr Hac

7. Enunas kosuiekimst 00pa3oBaTenbHBIX pecypcos. : http://school-collection.edu.ru/

8. demepanbHbIi IEHTp HHGOPMAIIMOHHO — 00pa3oBaTeNbHEIX pecypcos : http://fcior.edu.ru/






