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HOACHUTEJIBHASA 3AIIUCKA

ConepxaHre MpOrpamMMbl HAmpaBlieHO Ha (OPMUPOBAHHE E€CTECTBEHHOHAYYHOW TPAMOTHOCTH YYaIIUXCS H
OpraHM3alMI0 M3y4YeHUS (U3MKH Ha JEATCIILHOCTHOW OCHOBE. B HEll y4YWTHIBAIOTCS BO3MOXKHOCTH TPEIMETa
B peanmuzaiuu  TpeboBannit GI'OC OOO k TuIaHUPYyEeMBIM JIMYHOCTHBIM M METANPEAMETHBIM Pe3yJibTaTaM O0yd4eHUs,
a TaKkKe MEXIPEIMETHbIC CBS3M CCTECTBEHHOHAYYHBIX YUYEOHBIX NPEAMETOB Ha YpPOBHE OCHOBHOIO OOMIEro
o0pazoBaHws.

OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O IIPEJIMETA «®U3UKA»

Kypc o¢wmsukm — cucremooOpasyromuid Il €CTEeCTBEHHOHAYYHBIX YYEOHBIX IPEAMETOB, TOCKOIBKY
(hr3uueckre 3aKOHBI JIeKAT B OCHOBE TPOIECCOB W SIBICHWH, M3y4aeMBIX XUMHEW, OHONoTHel, acTpOHOMHEH H
¢usnueckoit reorpadueii. Puznka — 3TO MpeAMET, KOTOPHI HE TOJIBKO BHOCHUT OCHOBHOW BKJIaJ B €CTECTBEHHO-
HAy4YHYIO KapTHHY MUPa, HO U TIPEJOCTaBIsIeT Hanbosee ICHpIe 00pa3Ibl MPIMEHEHUS HAYYHOTO METOa IMMO3HAHUS, T.€.
crocoba IMoydeHus: JOCTOBEPHBIX 3HaHWK 0 Mupe. Hakownern, ¢usznka — 3TO MpeaMeT, KOTOPbI HapsAy ¢ APYTUMHU
€CTeCTBEHHOHAYYHBIMH MIPEeIMETaMH JOJDKEH IaTh MIKOJIBHUKAM MPeJICTaBIeHNE 00 YBIEKAaTeIbHOCTH HAYYHOT'O HCCIie-
JIOBaHMA U PaJOCTH CAMOCTOSITENIEHOTO OTKPHITHS HOBOTO 3HAHUS.

OmHa W3 THaBHBIX 3a7ad (U3NIECKOTO O0pa3oBaHUS B CTPYKType oOmero oOpa3oBaHHsI COCTOMT B
(hopMHpOBaHUM €CTECTBEHHOHAYYHOW IPaMOTHOCTH U MHTEpEca K HayKe y OCHOBHOW Macchl 00YYalOUIUXCsl, KOTOPHIC B
JIaNIbHEHIIIeM OyayT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax nesTenbHocTH. Ho He MeHee BaKHOM 3ajaueii siBJISeTCS
BBISBIICHHE W TMOJTOTOBKA TANAHTJIMBBIX MOJIOABIX JIOAEH [UIsi TPONOIDKEHHS O0pa3oBaHUS W AalbHEHIei
po(heCcCHOHANBHON NeATENFHOCTA B OOJIACTH €CTECTBEHHOHAYYHBIX HCCIEAOBAHUN W CO3JIAHUM HOBBIX TEXHOJIOTHIA.
CornacHo MPHUHATOMY B MEXKIYHapOJHOM COOOIIeCTBE OmpeaeiceHuIo, «EcTecTBeHHOHAy4YHAss TPaMOTHOCTH — 3TO
CIIOCOOHOCTH YeNOBeKa 3aHMMAaTh aKTUBHYIO TPaXXTaHCKYIO TIO3HIIMIO MO0 OOMIECTBEHHO 3HAYUMBIM BOIIPOCaM, CBSI3aH-
HbIM C €CTECTBECHHBIMU HAayKaMH, M €ro TOTOBHOCTb HHTEPECOBAThCS €CTECTBEHHOHAay4YHbIMU HIeaMH. HayuyHo
TPaMOTHBI YEIOBEK CTPEMHUTCSl YYacTBOBaTb B apryMEHTHPOBAHHOM OOCYXKIEHHHM MpPOOJIEM, OTHOCSIIMXCS K
€CTCCTBCHHBIM HayKaM U TCXHOJIOTUAM, YTO Tpe6yeT OT HETO CJICAYIOoIUX KOMIIETCHTHOCTEH:

o Hay4YHO O6T>HCHHTB SIBJICHUA,
o OLICHMWBATh U IIOHUMATh OCO6CHHOCTI/I HAay4YHOI'O UCCJICAOBAaHMA,
o HWHTCPHPECTUPOBATH JAHHBIC U UCIIOJIE30BATh HAYYHBIC JOKA3aTCIbCTBA AJId MOJIYUCHHA BHIBOIOB.

Uzyuenne ¢U3MKK CrOCOOHO BHECTH pEHIAIONIMK BKJIaJ] B (OPMHPOBAHWE ECTECTBEHHOHAYYHOW TI'PaMOTHOCTH
00yJaronmxcs.

HEJW N3YYEHUSA YYEBHOI'O IPEIMETA «®U3UKA»

Lenu n3yuenus (pU3MKK Ha YPOBHE OCHOBHOT'O 00I1Iero o0pa3oBaHus onpejiecHbl B KoHIeuY npenojapaHus
yuebHoro npeamera «dusrka» B 00pa3oBarebHbIX opranusanusx Poccuiickoit deepaliny, peaau3yroinX OCHOBHBIC
o0m1eo0pazoBaTeNbHbBIE TPOTPaMMBI, YTBEpKIEHHON pemeHrneM Kouternn MuHucTepcTBa npocBemeHus Poccuiickoit
®Oenepanyu, npotokos ot 3 nexadbps 2019 r. Ne [1K-4BH.

Henn nzyyenus: Gpu3uKuU:

e TpuoOpeTeHHe WHTepeca M CTPEeMIIEHHS OOyYaromMXcsi K HAayYHOMY H3y4YeHHUIO IPUPOJBI, DPa3BUTHE UX
MHTEJUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTENH;

e pa3BUTHE NPEACTABICHUNA O HAYYHOM METO/E MO3HaHMS M (POpMUpPOBaHKE HCCIECAOBATEILCKOIO OTHOIICHHUS K
OKPY’KAIOIINM SIBJICHHUSM;

e (QopMupoBaHHE HAyYHOI'O MHPOBO33DEHUSI KaKk pe3yJbTaTa H3Y4YEHHS OCHOB CTPOCHHUS MaTepuu H
(byHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (QopMmupoBaHHe MpeCTaBICHUH O POl (U3WKU JUIS Pa3BUTHS JIPYTHX ECTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTH;

e pa3BUTHE NPEACTaBICHHNA O BO3MOXHBIX cdepax Oyaymied mpodeccroHaIbHOW AEATEIbHOCTH, CBA3aHHOHN ¢
(bU3NKOM, TOATOTOBKA K JIaNbHEHIIIEMY O0Y4YEHHUIO B 9TOM HalPaBJICHUH.

JlocTmkeHne 3THX Iieliell Ha YpOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUS OOECIIEUMBACTCS PEIICHUEM CIIETYIOIINX
3a7a4;



e TpuoOpeTeHHe 3HAaHWN O TUCKPETHOM CTPOCHHMH BEIIECTBA, O MEXAaHHYECKHX, TEIJIOBBIX, AJIEKTPHUECKHX,
MarHUTHBIX ¥ KBAHTOBBIX SIBJIICHUSX;

® MPHOOpETEHUE YMEHHWI ONMUCHIBATH W OOBICHATH (DU3UYECKUE SIBIICHUS C WCIOJIH30BAHUEM MOTYYCHHBIX
3HAHUM;

® OCBOGHHEC METOJOB pCIICHUS TMPOCTCUIINX pPacu€THBIX 3a/Jad C WCIHOIb30BaHUEM (DU3MUYSCKUX MOJCICH,
TBOPYECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 33]1a4;

® Dpa3BUTHEC YMEHHWI HAOMIOJaTh TPHUPOJHBIC SBICHUS W BBINIOJNHATH OIBITHI, Ja0OpaTOpHBIE pabOTHl H
SKCIIEPUMEHTAIbHBIE NCCIIEOBAHMUS C HCIIOIb30BAaHUEM H3MEPUTENBHBIX IPHOOPOB;

e OCBOcHHE MPUEMOB pabOTHl ¢ wWHPoOpMaIeld (U3NYECKOTO COACpKaHUA, BKIOYas HHPOPMAIHIO O
COBPEMEHHBIX JIOCTHKCHHUSIX (PU3UKU; aHAIIN3 U KPUTUICCKOE OIICHUBAaHUE HH(OPMAITUY;

® 3HAKOMCTBO CO c(epamMu TPOPECCHOHAIBHON ICITEILHOCTH, CBSA3aHHBIMH C (DU3MKOW, W COBPEMECHHBIMH
TEXHOJOTHSIMHA, OCHOBAaHHBIMH Ha JOCTIDKEHUSAX (DH3MUECKON HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE
B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBiseTcss 003aTeIbHBIM MPEJAMETOM Ha YPOBHE OCHOBHOTO OOIIErO

oOpa3oBanus. [laHHas mporpamma mpeaycMaTpuBaeT u3ydeHue (Qu3ukyd Ha 0a30BoM ypoBHE B 00BEMe 204 4 3a Tpu
rojia oOy4eHus 1o 2 9 B Helleno B 7, 8 1 9 Kiaccax.



COJEPXAHUE YYEBHOI'O IPEJIMETA

7 KJIACC

Paszpen 1. ®u3uka u e€ pojib B I03HAHUM OKPYKAKOLEro MUpa

Ouzuka — Hayka o mnpupone. SBneHuss npuponsl. Dusmueckue SBICHUA: MEXaHUYECKHE, TEIUIOBLIC,
3JIEKTPUIECKUE, MAaTHUTHBIE, CBETOBHIC, 3BYKOBEIC.

Odusndyeckre BeIUIUHBL. V3Mepenne ¢pu3udecknx BenndrH. Ou3ndeckne mpuOopsl. I1orpenrHocTs n3MEpeHHH.
MexnyHaponHas cCcTeMa eIHHUII.

Kak ¢u3uka u Jnpyrue eCTCCTBEHHBIC HAayKH HM3y4yarOT NPUPOAY. ECTecTBEHHO-HAyYHBIM METOJ TMO3HAHHUS:
HaAOIIOIeHHEe, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBIKEHHE TUTIOTE3, SKCIIEPHMEHT 0 TPOBEPKE TUIIOTE3, OOBSICHEHNE
HaOmogaeMoro seieHust. Onrcanne GU3NIECKUX SBICHUN ¢ TIOMOIIBI0 MOJICIICH.

Hemoncmpayuu

1. MexaHuuYeCKUE, TEIUIOBHIC, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUS.

2. ©®wusnyeckue MPUOOPHI U MPOLEAypa MPSIMBIX U3MEPEHHH aHAIOTOBBIM M II(POBBIM IPHOOPOM.
Jlabopamopuvle pabomul U onvimol.

1. Onpenenenue HeHBI ACICHUS MIKAIBI U3MEPUTEIHLHOTO MIPHOOpA.

2. H3mepeHue pacCTOSHUH.

3. Uzmepenne 00BbEMa KUAKOCTH B TBEPIOTO TETA.

4. OmnpeneneHue pa3MepoB MabIX Tel.

5. H3mepeHue TeMmmeparypsl Mpy TOMOLIH KHJIKOCTHOTO TEPMOMETPA U JaTYHKA TEMIIEPATYPHI.

6. IlpoBexeHue McciIeTOBaHUS MO MPOBEPKE THUIOTE3BL: AATBHOCTH MOJIETA MIApUKa, MYIIEHHOTO TOPH30HTAIBHO,

TeM OoIbIIe, 4eM OOJIbIIIE BEICOTA ITyCKa.

Paznen 2. [lepBoHayaiibHble CBeIeHUsI 0 CTPOEHUH BeleCTBa
CrpoeHue BemiecTBa: aTOMBI M MOJIEKYJBI, WX pa3Mepsl. OTMBITHI, JIOKa3bIBAIOIIUE IHCKPETHOE CTPOCHUE
BEIIICCTBA.
JBmxenue yactull BemecTBa. CBs3b CKOPOCTU NBIKCHUS YAaCTHIl C TEMIEpaTypoil. bpoyHOBCKoe ABMKEHHE,
muddys3us. BaumoaeiicTBre YacTuIl BEMIECTBA: IPUTHKEHNE U OTTaIKUBaHUE.
ArperaTHble COCTOSIHHS BEIIIECTBA: CTPOSHHE Ta30B, KHUIKOCTEH M TBEPABIX (KPUCTAUTMYECKHX) Tesl. B3amMocBs3b
MCXKOY CBOMCTBaMU BCHICCTB B pas3HbIX arperaTHbiX COCTOAHUAX HW HUX ATOMHO-MOJICKYJISIDHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHHUH BOJIBI.
Hemoncmpayuu
1. HaGnromeHnue OpOYHOBCKOTO JABHKCHUSI.
2. Habmonenue nuddysuu.
3. Habmonenue siBneHMH, O0BACHIIOMIUXCS MPUTSDKEHUEM WITH OTTAIKUBAaHWEM YaCTHII BEIIECTBA.
Jlabopamopnvie pabomol u onvimvl
1. OreHka quamMeTpa aToMa METOJIOM PsOB (C UCTOJIb30BaHueM (oTorpaduii).
OMNBITHI 110 HAOIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYJISPHOTO MPUTSIKEHUS.

n

Pazgen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl

Mexanuueckoe ABWxKeHUE. PaBHOMepHOEe M HepaBHOMepHOe nBMkeHue. CkopocTb. CpeaHsisi CKOpOCTb IMPHU
HEpPaBHOMEPHOM ABMKEHUH. Pacuér myTu U BpeMeHU JIBIKCHUSL.

SIBnenue wHepnuu. 3aKOH MHEPITUU. B3amMmoaeicTBre Tel KaKk MPUYWHA U3MEHEHHSI CKOPOCTH JIBYDKCHHUS TEJl.
Macca xak mepa uHepTHOCTH Teina. IlnoTtHocTh BemiecTBa. CBS3b IJIOTHOCTH € KOJMYECTBOM MOJIEKYJ B €OUHUIE
00BEMa BellecTRa.

Cuna xak xapakTepucTHKa B3anMoieicTBus Ten. Cuiia yrpyrocty u 3akoH ['yka. i3MepeHue criibl ¢ TOMOIIBIO
IMHAMoOMeTpa. SIBieHue TATOTeHUus U cwia TsokecTu. Cuia TsKeCcTH Ha Jpyrux miaHerax. Bec tema. HeBecomocTs.
CnoxxeHue Cuil, HampaBJICHHBIX MO OJHOW mpsMoi. PaBHoxelicTByromas cui. Cuna TpeHusi. TpeHue CKOIBKEHUS U
TpeHue Tokosi. TpeHue B MpUpoJie U TEXHUKE.

Hemoncmpayuu

HaOnrofenne MeXaHHUECKOTO JBIKEHUS Tela.

M3meperne CKOpOCTH MPSMOTHHEHHOTO TBIKEHUS.
HaGuroieHue siBIeHUST HHEPIUH.

Habnronenue u3MeHeHrs CKOPOCTH NIPH B3aUMOJICHCTBUH TEI.
CpaBHeHHE MacC M0 B3aUMOJIEHCTBHUIO TETI.

agrwbdE



6. CroxxeHue CuJil, HalpPaBJICHHBIX TI0 OJHOM MPSIMOH.

Jlabopamopnvie padbomol u onvinol
1. Ompenenenre CKOPOCTH PABHOMEPHOTO ABMKEHUS (MIAPHKA B KUIKOCTH, MOJCITH YICKTPUICCKOTO aBTOMOOHIISA
U T. IL.).
Onpe/ienieHre CpeHel CKOPOCTH CKOJIBXEHHsI OpyCKa WITH IapHhKa 110 HAKJIOHHOMW TUIOCKOCTH.
Omnpe/eneHre IOTHOCTH TBEPIOTO Tea.
OMNBITHI, JEMOHCTPUPYIOIINE 3aBHCUMOCTD PACTHKEHUS (IedopMaliviv) Ipy>KUHBI OT MPHII0KEHHON CHITBL.
OnbITH, JEMOHCTPUPYIOIINE 3aBUCHMOCTH CHIIBI TPEHHUS CKOJIBXKEHHS OT CUJIbl JIABJICHHUS M XapakTepa
COIIPHUKACAIOIINXCS TOBEPXHOCTEH.

arwn

Paznen 4. /laBienne TBEPABIX TeJ, ;KUAKOCTEH U ra3oB

Harnenne. CriocoObl YMEHBIIICHHUS W YBEJIMYCHUsI JaBlieHus. J[aBieHue raza. 3aBUCUMOCTh JIaBJICHHS raza OT
o0béma, Temnepatypbl. llepemaua naBieHus TBEPABIMU TEJIaMH, KHIKOCTSIMH W Ta3amu. 3akoH [lackans.
[THeBMaTH4eckne MamuHBL. 3aBUCHMOCTH JABIEHUS XUAKOCTH OT TIyOWHBI. ['mapocTtarmyeckuii mapamoxc. Coo0-
HIAIOITUECS COCYABL. | MapaBInuecKue MEXaHU3MBbl.

Atmocdepa 3eminn u atmochepHoe naBieHue. [I[pHuuHbI CyniecTBOBaHUS BO3AYIIHONW 000m0uky 3emian. OnbIT
Toppuuenmu. 3mepenue atMocepHOTo MaBieHHUA. 3aBHCHMOCTh aTMOC(EPHOTO JIABJICHHUS OT BBICOTHI HAJl YPOBHEM
Mopst. [Ipubops! amst u3mepeHust aTMocGEpHOTO JTaBICHUS.

JelicTBUE XUIKOCTH W Ta3a Ha MOTpYy:XEHHOE B HUX Teio. BrlTankupBaromas (apXxuMmenoBa) cujia. 3aKoH
Apxumena. [InaBanue ten. BoznyxonnaBanue.

Hemoncmpayuu
3aBUCUMOCTH IaBIICHUSA T'a3a OT TeMIIepaTyphI.
[Tepenayda gaBiaeHUS KUIKOCTHIO U Ta30M.
CooOrmaromuecs: CoCy/Ibl.
I'unpaBnudeckuit npecc.
[IposiBneHue neiicTBUS aTMOC(HEPHOTO JTaBICHUS.
3aBUCHMOCTH BBITAIIKHBAOIIEH CHITBI OT 00BEMA MOTPYKEHHON YaCTH Tea U TUNIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAJIKUBAOLIEH CHIIbI BECY BHITECHEHHOM XKUIAKOCTH.
YcnoBue miiaBaHusl TeJ: TIABAHWE WJIU MOTPY>KCHHUE TEI B 3aBUCHMOCTH OT COOTHOIIEHUS TUIOTHOCTEH Tena U
SKUJIKOCTH.
Jabopamopnvie padomut u onvimol
1. HccnenoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT 00béMa MOrpyKEHHOM B AKHUIKOCTh YACTH Tea.
2. Onpenenenue BHITAIKUBAIOIICH CUIIBI, ACHCTBYOIICH Ha TEJIO, MOrPYKEHHOE B )KUKOCTb.
3. IlpoBepka HE3aBUCHMOCTH BHITAIKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT MAacCHl Teja.
4. OrmbITHl, TEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAIIKUBAIONIEH CHIIBI, NEHCTBYIOIIEH Ha TENO B KHUAKOCTH, OT
00béMa MOTpyKEHHOHN B )KUIKOCTh YaCTH TeJa ¥ OT IUIOTHOCTH KUIKOCTH.
5. KonctpynpoBanue apeomMeTpa WM KOHCTPYHUPOBAHUE JIOJIKU U OTIpeeNIeHNe €€ rpy30MoAbEMHOCTH.

N GAMLNE

Pa3nen 5. PaboTa u MOIIHOCTH. JHeprus

Mexannueckast pabota. MOIIHOCTb.

[IpocTbie MexaHM3MBI: pblyar, OJIOK, HakJIOHHas IOCKOCTh. IlpaBuino paBHoBecust poruara. [Ipumenenue
npaBuiia paBHOBECHS! pbldara K ONoKy. «3osotoe mpaBuiao» wmexaHuku. KITJ[ mpocteix mexanmsmoB. [Ipocteie
MEXaHU3MBbI B 6BITy N TCXHUKE.

Mexanunueckas sHeprusi. Kunerndeckas u noreHuuaibHas sueprus. [Ipespaiienne ogHoro Buaa MexaHu4ecKoi
9HEPIUH B JPYroil. 3aKOH COXPaHEHHUS SHEPTHU B MEXaHHUKE.

Hemoncmpayuu

1. TIpumepsl MPOCTHIX MEXaHU3MOB.
Jlabopamopnwie padbomol u onvinvl
Onpe)leneHI/Ie pa6OTBI CUJIbl TPEHUSA IIPHU PaBHOMEPHOM JABUKCHHUU TEJIA 11O I'OpPI?;OHTaJ'ILHOfI TTOBEPXHOCTH.
HccenenoBanue ycinoBUil paBHOBECHUS pblyara.
Wamepenne KI1J] Hak1OHHON TUIOCKOCTH.
UzyueHne 3akoHa COXpaHEHUs] MEXaHUYECKOW SHEPTHH.

e NS



8 KJIACC

Paznen 1. TensoBble ABIeHUs!

TerutoBoe paBHOBecue. TemnepaTtypa. CBsi3p TeMIIEpaTyphbl CO CKOPOCTHIO TEIUIOBOTO JBUKCHUS YaCTHII.

Buytpennsisi sHeprus CriocoObl M3MEHEHUsT BHYTPCHHEW 3HEPTHU: TEIUIONepenadya W COBEpIICHUE PabOoTHI.
Bune! Tertonepenadn: TeMIONPOBOAHOCTD, KOHBEKIINS, H3ITyUeHHE.

KonmgecTBO TemIoTH. Y menbHas TEIIOEMKOCTE BelecTBa. Termtoo0MeH M TEIIOBOC paBHOBECHE. Y PaBHCHHE
TeroBoro Oananca. IlmaBneHne u OTBepAeBaHME KPUCTAIMUECKMX BEIIECTB. YAeibHAs TEIUIOTA IUIABJICHUS.
ITapoo6pa3zoBanue u konjeHcanus. HMcnapenue (MC). Kunenue. Y enbHas TeruioTa mapooOpa3oBaHUs. 3aBUCUMOCTh
TEMIEPaTyphl KUIEHUS OT aTMOC(EPHOTO aBieHus. BiIaxkHOCTb BO3ayXa.

DHeprus TOIUIUBA. Y IeTIbHAs TEIIOTa CTOPAHMUS.

[puanuner pabdotel TerioBbix asurarenei. KIIJ| TemmoBoro neurarens. TeruioBble ABHraTeNd W 3alluTa
okpyxaromeit cpeap! (MC). 3akoH coxpaHeHHS U PEBPAIeHUs SJHEPTUHU B TEIDIOBEIX mporieccax (MC).
Hemoncmpayuu
HaGnronenue OpOyHOBCKOTO JBUXKCHUS
Habmonenue nuddysun
Habmonenue sBiaeHNi CMauMBaHUS W KAIMIIIPHBIX SBICHUI
HabGnroneHue TemioBoro pacimpeHust Tei
N3menenue JOaBJICHUA ra3a Ipyu U3SMCHCHUU O6’béMa 1 Harp€BaHuM WJIN OXJIAKACHUHU
[IpaBuna u3mMepeHus TeMIepaTypbl
Buasl Tennonepenauun
OxJakaeHue MpH COBEPLICHUH PabOThI
HarpeBanune npu coBepiieHN# pabOTHI BHEITHUMH CHIIAMHU
0. CpaBHEHHE TETTOEMKOCTEN Pa3IMYHBIX BEIIECTB
1. HaOnroneHue KureHus
2. HabnroneHue noCTOSTHCTBA TEMIIEPATYPhI IIPH TUIABJICHUH
3. Mozenu TeIrIoBbIX ABUTaTeNeH
Jlabopamopnuie pabomot u onvimol
OnbITH 0 OOHAPYKEHHIO JCHCTBUS CHUII MOJIEKYIISAPHOTO MIPHUTSKESHUS
OMBITHI 110 BRIPAITUBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJM HITH caxapa
OMnBITHI 110 HAOIFOIEHUIO TETIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH M TBEPABIX Tell
OnpenesneHue JaBiieHUs BO3/1yXa B OaJUIOHE MINPHIIA
OMnBITHI, JEMOHCTPUPYIOIINE 3aBHCUMOCTh JaBIIEHUSI BO3yXa OT €ro 00bEMa M HArPEBAHUS HITH OXJIAXKICHUS
[IpoBepka THIIOTE3B! JTHMHEWHOW 3aBUCHMOCTH JUJIMHBI CTOJIOMKA KXHAKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TeEMIIEPATYPbI
HabnroneHre n3MeHeHus: BHyTPEHHEH SHEPTUU TeNa B pe3yJIbTaTe TEIUIonepe aud U padoThl BHEITHUX CHIT
8. OmpeneneHne KOIMWYECTBa TEIUIOTHI, IMOJYYEHHOTO BOJOW NPU TETUNIOOOMEHE C HAarpeThiM MeTalTHYeCKHM

MWIAHIPOM
9. Ompenenenne yaenbHON TEIUIOEMKOCTH BEIIIECTBA
10. MccnenoBanue mporiecca HCIapeHus
11. OmpeneneHrie OTHOCUTEIHHON BIAYXKHOCTH BO3/IyXa

BRERBOONOOMODNE

oML E

~

Paznen 2. DiaekTpuyeckue U MATHUTHBIE SIBJIEHUSI

OnexTtpuszanusa Ten. J[Ba ponma 3JeKTpHYECKUX 3apsnoB. B3ammonelcTBue 3apspkeHHBIX Tesl. 3akoH KymoHa
(3aBHCUMOCTD CHJIBI B3aUMOAEHCTBUSA 3apsHKEHHBIX TEJ OT BEJIMYMHBI 3aPSIJIOB U PACCTOSTHUS MEXAY TeJIaMH).

OnexTpuyeckoe nose. Hanpsxk€HHOCTH AIeKTPHUIecKoro nois. [IpuHINI cynepno3uiy 3JIeKTPHIECKUX MOoIen
(Ha Ka4EeCTBEHHOM YpPOBHE).

Hocurenn snextpuueckux 3aps10B. DIeMEHTapHbIN a1ekTpudyeckuil 3apsaa. Ctpoenne atoma. [IpoBonHukH M
JTUDIIEKTPUKH. 3aKOH COXPAHEHUS dIEKTPHUECKOTO 3apsaa.

ONEeKTpUYECKU TOK. YCIOBUSA CYLIECTBOBAHUS 3JEKTPUYECKOrO TOKa. VCTOYHMKM NOCTOSHHOrO TOKa.
JeiicTBUS SIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOe, MAarHUTHOE). DJIEKTPHUUECKUI TOK B KHMIKOCTSIX U ra3ax.

Onektpudeckas menb. Cuia Toka. JlekTpudeckoe HampspkeHrne. COMpOTHBICHHE MNPOBOAHHUKA. Y IEIHHOE
COTpPOTHBIIEHNE BemecTBa. 3akoH Owma s ywactka menu. [locrmemoBaTensHOe W TapayielbHOE COENWHEHHE
MIPOBO/IHHKOB.

PaboTta u MOITHOCTH 3NEKTpUUecKOro Toka. 3akoH Jlxoyns— JleHna. DiaekTpuyeckue 1end U MOTpeOuTenH
ANIeKTpHYECKOl dHepruu B ObITY. KOpoTKoe 3ambIkaHue.

[ToctosiHHBIE MarHUTEI. B3aumozeiicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHoOe noje. MarHuTHoe nosue 3eMiu
U €ro 3HaueHue g KM3HM Ha 3Jemwse. OmbIT Opcrena. MarHuTHOe mosie 3JeKTpHyeckoro Toka. IIpuMeHenue
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3JIEKTPOMArHUTOB B TeXHUKE. J[eiCTBUE MAarHUTHOTO TOJIA HA MPOBOJHHUK C TOKOM. DJIEKTPOJBUTATEIh MOCTOSTHHOTO
ToKa. Vcronp30BaHue 3JCKTPOABUTATENCH B TEXHHUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omerter @apanes. SBnenue snekTpoMarHuTHON MHAyKIuHU. [IpaBmio Jlenma. Dmekrporenepatop. CriocoOBI
MOTyYEHUS SJCKTPUIECKON IHEPTHU. DIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX HICTOYHHUKAX SHEPTUH.

Hemoncmpayuu

20
21
22
23
24
25

OJNEeKTpU3aus Tell
JIBa pona 3JIEKTPUYECKUX 3apAL0B U B3aUMOJIECHCTBHE 3apSKEHHBIX TEI
Y CTpOUCTBO U AEUCTBUE 3IEKTPOCKOIA
OnexTpocTaTnyeckast MHIYKIHS
3aKOH COXpaHEHHS IEKTPUIECKUX 3apsIIOB
[IpoBOAHMKY U AUPIEKTPUKU
MonenupoBaHue CHIIOBBIX TUHUM 3MEKTPUUECKOTO OIS
HcTOYHNKN TTOCTOSTHHOTO TOKa
JleicTBUS BIIEKTPUUECKOTO TOKa
. DNEKTpUUECKUH TOK B )KUJIKOCTH
. I"a30BbIi1 pa3psn
. I3MepeHme cribl TOKa aMIIepMETPOM
. U3smepenue 3neKkTpuieckoro HanpsKeHusl BOJIbTMETPOM
. PeocraT u marasus conpoTHBIEHUN
. B3aumopeiicTBuEe NOCTOSTHHBIX MarHUTOB
. MonenupoBanue HEBO3MOKHOCTH pa3fieNICHHs ITOII0OCOB MarHATa
. MO}Z[CHI/IpOBaHI/IC MarHuTHBIX ITOJIEH ITOCTOSSHHBIX MarHUTOB
. OnbIT Opcrena
. MarnuTHOE nosie Toka. DJIEKTPOMArHUT
. JleficTBME MarHUTHOTO MOJI HAa MPOBOJHUK C TOKOM
ONeKTpOABUraTeNlb MOCTOSTHHOTO TOKa
. UccnenoBanue sSIBIEHMS JIEKTPOMArHUTHOM HHIYKIIHN
. OneiTel @apanes
. 3aBUCUMOCTbD HalpaBJICHUA UHAYKIIMOHHOI'O TOKA OT yCJ]OBI/Iﬁ €I'0 BOBHUKHOBCHUS
. DIIEKTpOreHepaTop MOCTOSTHHOTO TOKa

Jlabopamopnwie padbomot u onvimol

ocourLNOE

. OmBITHL 110 HAOIOJICHHIO DIIEKTPU3AIH TeJl HHAYKIUEH U MIPH COMPHUKOCHOBEHUH

HccnenoBanne nelCTBUS 3IEKTPHUYECKOTO OIS HA TPOBOAHUKH U JUAIIEKTPHKH
COopka 1 ipoBepka padOoThI AEKTPUIESCKOM LENH OCTOSHHOTO TOKa
W3mepenue u peryimpoBaHye CHIIbI TOKa
W3mepenune u peryimpoBaHye HanpsKeHHUs
HccnenoBanne 3aBUCHMOCTH CHIBI TOKAa, HAYILETO YEpe3 pPE3UCTOp, OT CONPOTHBICHUS PE3UCTOpa H

HAaIIPsKEHUA HAa PE3UCTOPC

7.

OHBITBI, JACMOHCTPUPYIOIIUE 3aBUCUMOCTL J3JICKTPUUYCCKOI'0 CONPOTUBIICHUA IMPOBOJHHKA OT €TI0 JIMHEBIL,

mIomaan nmonepeyHoOro CCUCHUA U MaTcepuajia

8.

9.

10
11
12
13
14

15.
16.

IIpoBepka npaBuiia CI0KESHUS HAMPSHKCHUHN MPH MOCIE0BATEILHOM COSTUHEHUH JIBYX PE3UCTOPOB
[IpoBepka npaBuIa IS CUIIBI TOKA HPU Hapajie)IbHOM COSIUHEHUH PE3UCTOPOB

. Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, HIYIIETO Yepe3 Pe3UCTOp

. OmpeneneHrne MOITHOCTH IEKTPUIECKOTO TOKA, BRIJIEISIEMOI Ha Pe3UCTOpe

. UccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 JaMIIOUKY, OT HAPSKCHHS Ha HEH

. Onpenenenne KI1Jl marpeBaTes

. UccnenoBanre MarHUTHOTO B3aUMO/ICHCTBUS IIOCTOSTHHBIX MarHUTOB

Hccnenoanne neiicTBUS 3MEKTPHUUECKOTO TOKA HA MATHUTHYHO CTPEIIKY

OHI)ITI)I, ACMOHCTPUPYIOINIUE 3aBUCUMOCTDb CHJIbI BSaHMO)IefICTBI/IH KaTylmIKu ¢ TOKOM M MarduTa OT CHJIBI

TOKa U HAIIPaBJICHUA TOKA B KaTYIIKC

17
18
19

. I3yueHue aeiicTBUS MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM
. KorctpynpoBanne u m3ydeHue padOTHI 3JIEKTPOJBHTATENS
. OMBITB IO UCCIIENOBAHUIO SIBIICHUS JJICKTPOMArHUTHON WHIYKIIUW: UCCIICIOBAaHNE N3MEHECHUN 3HAYCHUS U

HaIllpaBJICHUA UHAYKIIMOHHOT'O TOKA.



Pasnen 4. CBeToBbI€ sIBJIEHUS
JIyueBast monmens cBera. Mcrtounuku cBera. IIpsMonuneitHoe pacmpocTpaHeHue cBera. 3atmeHus CoiHIa U
Jlynsl. Otpaxkenne cBeta. [lmockoe 3epkano. 3aK0H OTpaKCHHSI CBETA.
[Ipemomnenue cpera. 3akoH mpenomiieHusi cBeTa. [lomHOE BHyTpeHHee OTpakeHHWe cBeTa. lcmoib3oBaHHE
MOJTHOTO BHYTPEHHETO OTPaXKCHUsSI B ONITHYECKUX CBETOBOAX.
Jlunza. Xon mydeit B muH3e. OnTrueckas cucrema (oTtoanmaparta, Mukpockomna u teneckona (MC). I'ma3 kak
omnTryeckas cucreMa. bIm3opykocTh U TadTbHO30PKOCTb.
Paznoxenue 6emoro cera B criekTp. OnbiTel HetoToHa. CriokeHue CrieKTpallbHBIX BETOB. [luicriepcus cera.
Hemoncmpayuu
TIpsimonuHeitHOE pacpocTpaHEeHHE CBETA.
OTtpaxkeHue cBera.
[Momyuenune n300pakeHU B TNIOCKOM, BOTHYTOM ¥ BBITTYKJIOM 3€pKajax.
IIpenomnenue cBera.
OnTHYecKkuil CBETOBOI.
Xon ryueit B cOOMparomeii JuH3e.
Xog Jydel B pacCEeuBarOLIEH JTUH3E.
[Tomygenne n300pakeHMIA C TTOMOIIIBIO JIHH3.
[Mpuanmn aeficTBus GoToanmnapara, MUKPOCKOIIA M TEJIECKOTIA.
10.Mogens riaza.
11.Pa3noxenne 6emoro cBera B CIIEKT.
12.Ilony4yenne 6emoro cBeTa MpH CIIOKEHUHU CBETA PAa3HBIX I[BETOB.
Jlabopamopnuie pabomot u onvinol
1. UccnenoBanre 3aBUCUMOCTH YTJIa OTPaKEHUSI CBETOBOTO JIy4a OT YTIJia TaIeHUs..
2. 3y4eHne xapakTepruCTHK N300payKEHUS IMPEIMETa B IIIOCKOM 3epKaie.
3. UccnenoBanne 3aBUCHMOCTH YIJla MPEOMIICHUSI CBETOBOTO JIyda OT YIJIa MaJeHUs] Ha TPAHUIE «BO3TYX—
CTEKJIO».
4. Iomygenune U300paXeHMH ¢ TTOMOIIBI0 COOMPAFOTIEH JTMH3EI
5. Onpenenennie GOKyCHOTO PAaCCTOSIHUSI M OTITHYECKON CHIIBI COOMPAIOLICH JINH3BL.

©CoNO~wWNE



9 KJIACC

Pazgen 1. Mexanuyeckue siBJIeHUs

Mexanuueckoe IBMKeHHE. MartepuanbHas Todka. Cucrema oTcuéra. OTHOCHUTEIBHOCTH MEXaHUYECKOTO
JIBUKEHMA. PaBHOMepHoe mpsMonuHelHoe aBikeHHe. HepaBHomepHoe mnpsMonuHeiiHoe naBumxkeHue. CpefHss u
MI'HOBEHHAas CKOPOCTb TeJla IPY HEPAaBHOMEPHOM JIBH)KEHUH.

Yckopenue. PaBHOycKopeHHOE psiMonHeHoe nBrmxenne. CBoboaHoe manenue. OnsiTer [ ammmes.

PaBHOMepHOE nBIKEHHE TO OKpYy:KHOCTH. Ileprox m wactora oOpamieHus. JInHelHas M yrioBasi CKOPOCTH.
LenTpocTpeMuTensHOE yCKOPEHHE.

IIepBeiii 3akoH HeroToHa. Bropoii 3akon HerotoHa. Tpertuit 3akon HetoToHa. [IpuHIMTI CyNIepHIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujla TPEHHS CKOJBKEHUs, CHJa TPEHHs MOKOS, APYTHe BHUIBI
TPEHHUsL.
Cuna TspKecTd M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpeHHE cBOOOAHOro maneHus. /[IBmxenue mianer Bokpyr ConHua
(MC). IlepBast kocMu4ecKas CKOpocTh. HeBecoMOCTh 1 Tieperpys3Ku.
PaBHOBecue MaTepuaibHOW TOUKH. AOCOmMOTHO TBEpHOE Teno. PaBHOBecue TBEPAOro Tena € 3aKpEIIEHHOW OCHIO
BpauieHusi. MoMeHT cuitbl. LleHTp TsbkecTH.
Nwmmynsc Tena. M3menenne umirynbea. Mmimynbe cunbl. 3aKoH coxpaHeHus uMiyibea. PeaktuBHoe nmwkenune (MC).

Mexannueckast paboTa ¥ MOMIHOCTh. PaboTa cun TspkecTH, ynpyroctd, TpeHusi CBsi3b SHEpTUU U paboTHI
IloTreHumanbHas 3HEpPrus Tejna, MOAHATOTO HaJl MOBEPXHOCTHIO 3eMiM. [loTeHImanbHas SHEprusl CHKaToOW MpPYKUHBI.
Kuneruueckas sneprus. Teopema 0 KHHETUYECKON S3HEPTUU. 3aKOH COXPAHEHUS] MEXaHUYECKON YHEPrUU.

Hemoncmpayuu
HabnroneHre MexaHMYeCKOTO TBMKEHHSI TeJla OTHOCHTEIBHO PAa3HBIX Te 0TCYETa
CpaBHeHHe ITyTeil U TPACKTOPUI IBMXKEHHSI OIHOTO M TOTO )K€ Tela OTHOCUTENILHO Pa3HbIX TNl OTCUETa
H3mepeHne CKOPOCTH U YCKOPEHHUS IPSMOIMHEHHOTO JBIKEHUS
HccnenoBanre Npu3HAKOB PaBHOYCKOPEHHOTO IBMXKEHUS
Habnronenue ABmKeHNUs Tea MO OKPYKHOCTH
. Habnmonenne MexaHnnveckux sIBICHUN, IPOUCXOIAIINX B cUCTEME OTcUETa «Tenexka» nmpu e€ paBHOMEPHOM
U YCKOPEHHOM JIBUKCHHU OTHOCHTEIBHO KaOMHETa (PU3UKU

7. 3aBHCHMOCTBH YCKOPEHHS TeIa OT MacChl TeJla U ACHCTBYIOIIEH HA HETO CHIIBI

8. HabnromeHne paBeHCTBA CHII TIPY B3aUMOJICHCTBHUH TEI

9. M3meHenue Beca Tena NpU yCKOPEHHOM JIBH)KEHUH

10.ITepegaua uMITysibca MPH B3aUMOJCHCTBUU TEI

11.Ilpeobpa3oBanus SHEPTHH TTPH B3AMMOACHCTBUN TEI

12.CoxpaHeHre NMITyJIbca IIPU HEYIIPYTOM B3aUMOJICHCTBUH

13.CoxpaHeHyre UMITyJbca Ipy abCONIOTHO YIIPYTOM B3aUMOJEHCTBUH

14.HabntozieHHe pPeaKTUBHOTO JIBHIKCHHUSI

15.CoxpaneHne MexaHU4eCKON 3HEPTHH IpU CBOOOIHOM HaACHUN

16. CoxpaHeHHE MEXaHNYECKOM SHEPTUH NP JIBUKEHNUH Tella MO IEHCTBUEM NPYKHHBI

Jlabopamopnuie pabomol u onvimol
. KonctpyupoBanue TpakTa A5 pa3roHa u JaJbHEHIIEro paBHOMEPHOTO JBIKCHHMS IIAPUKA WIIN TEIEKKH
Omnpenenenue cpegHel CKOPOCTH CKOJIbKEHHS OpyCKa WM IBMXKEHUS LIapHKa [0 HAKIIOHHOM IUIOCKOCTH
Omnpenenenne yCKOpPEHUs Tejia MpU paBHOYCKOPEHHOM JBM)KEHUH TI0 HAKIIOHHOMW TUIOCKOCTH
HccnenoBanne 3aBUCHMOCTH ITyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM JBIKEHUN 0€3 HauaJlbHOW CKOPOCTH
ITpoBepka TrUNOTE3bI: €CJIM IPU PAaBHOYCKOPEHHOM JIBHKEHUH 0€3 HauyaJlbHOW CKOPOCTH ITyTH OTHOCSTCS KaK
PS1 HEYETHBIX YMCEll, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHITBI HOPMAIILHOTO JIABIICHUS

7. Omnpenenenue K03 UIMEHTA TPEHHUSI CKOIBKEHUS

8. Ompenenenue xECTKOCTH NPY>KUHBI

9. Ompenenenne pabOTHI CUIIBI TPEHUS MIPH PABHOMEPHOM JIBIDKEHHUH TeJla 10 TOPU30HTAIBHOW TOBEPXHOCTH

10.0mpenenenne paboTel CHIIBI  YIIPYTrOCTH TPH THOABEME TIpy3a C HCIOIb30BAHUEM HEHOABIKHOTO H
MOJBMKHOTO OJIOKOB

11.13yuenne 3aKk0Ha COXpaHEHUs SHEPTUU

cQarLbpE

agkrwbdE

Pasneus 2. Mexann4yeckne Kos1e0aHusI U BOJIHBI

Konebarensnoe japmwxkeHne. OCHOBHBIE XapaKTEePUCTUKK KoJeOaHWiA: TEpUOJ, YacToTa, aMIUTUTY/a.
MatemaTnuecKkuii ¥ NPYKUHHBIA MasSTHUKH. lIpeBpaimienue sHepruu MpH KoyieOaTeTbHOM JBIDKEHHH. 3aTyXarollne
kosiebanus. BeiHyxaeHHsle koneOaHus. Pesonanc. Mexanumueckue BonHbBL. CBOHCTBa MeXaHMYECKHX BOJH. lIpo



JOJbHBIE M TONepeYHble BOMHBL. J{TMHA BOJHBI M CKOPOCTh €€ pacmpocTpaHeHUs. MexaHnvyeckue BOJIHBI B TBEPIOM
tene, ceiicmuueckue BoaHb! (MC).

3Byk. [')poMKOCTh 3ByKa M BbIcOTa ToHA. OTpaskeHue 3Byka. MHQpa3ByK H yIbTpa3ByK.

Hemoncmpayuu

1. HaGmonenne xoneOaHuid Tl Mo AEHCTBUEM CHIIBI TSHKECTH U CHJIIBI YIIPYTOCTH

2. Habmonenue koneOaHuii rpy3a Ha HUTH U HAa TIPY>KUHE

3. Habmonenne BEIHYKIEHHBIX KOJIeOaHW 1 pe30HaHCa

4. PacipocTpaHeHre MPOAONBHBIX U TIONEPEYHBIX BOJIH (HA MOJEIIH)

5. HaGmoeHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AxycTHUYecKuil pe3oHaHC

Jlabopamopnvie pabomout u onvinvl

1. Onpenenenue 4acTOTHI U Mepruoa KOIeOaHNH MaTeMaTHUECKOTO MasTHUKA

2. OmpeneneHre 9acTOThl U Ieproia KoeOaHuii Mpy>KHHHOTO MasgTHUKA

3. UccnenoBanre 3aBUCUMOCTH TIEpHO/Ia KOJeOaHNH MOABEIIEHHOTO K HATH Ipy3a OT JUIMHBI HUTH

4. NccnenoBanue 3aBUCUMOCTH TIEpUOJa KOJIeOaHUH MPY>KUHHOTO MasTHUKA OT MacChl Ipy3a

5. IlpoBepka HE3aBUCHMOCTH TEpHOIa KoJieOaHHi TPy3a, MOIBEHICHHOTO K HUTH, OT MacChl Tpy3a

6. OmBITHI, AEMOHCTPUPYIOIIHAE 3aBUCHMOCTH Neproia KojeOaHUH MpyKWHHOTO MasTHHKa OT MAacchl Ipy3a U
JKECTKOCTHU IIPYKUHBI

7. 3MepeHne yCKOpeHHs CBOOOHOTO MaICHUS

Pa3zpen 3. DineKkTpOMarHuTHoe moJie ¥ 3J1eKTPOMATHUTHbIE BOJIHbI

[TocTostHABIe MarHUTHL. B3auMozeiicTBHE MOCTOSIHHBIX MAarHuTOB. MarauTHoe mnosie. MaruuTHoe mojie 3eMITH
U ero 3HaueHue ana xu3Hu Ha 3emsie. Ombit Opcrega. MarHuTHoe mone 3nekTpudeckoro Toka. Ilpumenenue
JIEKTPOMAarHUTOB B TEXHUKE. /[€fICTBME MAarHUTHOTO MOJSA HA IMPOBOJHUK C TOKOM. DJIEKTPOJBUTATENb ITOCTOSHHOTO
ToKa. Mcronb30BaHue 37eKTpoABUraTeNeil B TEXHUUECKUX YCTPOUCTBAX U Ha TPAHCIIOPTE.

Oneitel @apanesi. SBnenue snexkrpomarHutTHON uHAyKIuu. [IpaBuno Jlenma. Dnekrporenepatop. CriocoObl
MOJY4EHUS SNEKTPUUECKON SHEPIUU. DIEKTPOCTAHIMN HAa BO30OHOBIISIEMBIX HCTOUHHKAX 3HEPTHH.

DONEeKTPOMarHUTHOE TIOJIe. DJEKTpOMAarHuTHbIe BOJNHBL (CBOWCTBAa 3JEKTpOMAarHUTHBIX BoiH Illkana
QJICKTPOMAruuTHBIX BOJIH. Hcnonp3oBanue QJICKTPOMArdiMTHBIX BOJIH JJId COTOBOM CBSI3H.

OnexTpomarHuTHas mpupoga cBera. CxopocTh cBera. BomHOBBIE cBoiictBa cBera. OmbiTel Pesepdopma u
IUIaHeTapHas Mofenb aroma. Mogens aroma bopa. Ucnyckanue u noriouieHue cBera aroMoM. KBanTsl. JIuHeuaTeie
CIIEKTPBIL.

Hemoncmpayuu

BzaumopeiicTBre MOCTOSTHHBIX MarHUTOB
MojienupoBaHre HEBO3MOKHOCTH pa3zieNieHus TOI0COB Mar "HHUTa
MOI[GIII/IpOBaHI/Ie MarHuTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB
OmneIT OpcTena
MaraurtHoe 1moJyie Toka. DJIEKTPOMAarHuT
JleiicTBME MarHUTHOTO MOJIS HAa MPOBOJHUK C TOKOM
ONEKTPOABUTaTENb MOCTOSIHHOTO TOKa
HccnenoBanue sSBIEHNS IEKTPOMAarHUTHOM MHAYKIIUN
OmnsiTer Papajes
. 3aBHCUMOCTH HarpaBJICHUA HHAYKIIMOHHOT'O TOKa OT yCJIOBI/Iﬁ €0 BOBHUKHOBCHUS
. DJeKTporeHepaTop MOCTOSHHOIO TOKa
. CBoifcTBa AIIEKTPOMArHUTHBIX BOJIH
. BonHOBEIE CBOIICTBA CBETA
. CnexTpbl U3JIy4eHUs U MOTTIOMECHHUS.
. CnexTpsl pa3IUYHBIX T'a30B.
. CriexTp Bozopona.

©CoNoO~WNE
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Jlabopamopnwie padbomot u onvinol
1. HccnemoBaHue NeHCTBHUS DICKTPHUECKOTO TOKA HA MATHUTHYIO CTPEIKY
2. OHBITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTL CHUJIBL BBaHMOHeﬁCTBHH KaTylmKu ¢ TOKOM M MarHura OT CHJIbL
TOKA ¥ HaITPaBIICHUS TOKA B KaTYIIKe
3. H3ydeHue neiicTBUS MArHUTHOTO ITOJISI HA TIPOBOJHUK C TOKOM
KoncTpynpoBanne u n3ydeHne pabOTHI AIEKTPOJBUTATEINS
5. ONbITHI IO UCCIIEJIOBAHUIO SBICHUS 3JEKTPOMArHUTHON WHAYKIUU: UCCIICIOBAHNE U3MEHEHHUI 3HAUYCHUS U
HaNpaBIeHUs HHIYKIIMOHHOTO TOKA.

e
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6. I/I3yquHe CBOICTB QJICKTPOMAriuTHBIX BOJIH C TIOMOILIBIO MOOHUILHOTO TCJ'IC(bOHa

Paznen 4. KBanToBbIe sIBJIeHUA
PamnoaktuBHOCTE. ANb(ha, 6eTa 1 rammansmydenus. CTpoeHne aTOMHOTO siapa. HykitoHHas MOJenh aTOMHOTO

anpa. M3oTomnsl.

PagnoaktuBHEIE npeBpamieHus. [lepuon nomypacmnaga aTOMHBIX SIED.

SnepHbie peakiuy. 3aKOHBI COXPAHEHHs 3apsiiOBOI0 M MAaCCOBOTO YHCEIN. DHEPTusl CBSI3H aTOMHBIX sa1ep. CBsi3b
Macchl 1 3Heprun. Peakunu cuntesa u nenenus saep. Mcrounnku sHeprun Comnnua u 38€31 (MC).

SAnepnas sHepretuka. JelicTBUS paJloaKTUBHBIX U3ITy4YeHUH Ha )kuBble opraHu3mel (MC).

Hemoncmpayuu

1. PaGora cyéTurKa MOHU3UPYIOIINX H3ITyUYCHHH.

2. Peructpanus u3my4yeHus: IpUPOTHBIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamopnvie pabomot u onvimol
1. UccrnenoBanre TPEeKOB: U3MEPEHNE YHEPTUN YACTHUIIBI IO TOPMO3HOMY TyTH (110 hoTorpadusm).
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NNJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

Nzyuenne yueOHOTO Mpeamera «Dusnka» Ha ypoOBHE OCHOBHOTO OOIIETO 00pa30BaHUs JOKHO 00eCIieunBaTh
JIOCTHKEHHE CIICAYIONINX TMYHOCTHBIX, METAIIPEMETHBIX U MPEAMETHBIX 00pa30BaTebHBIX PE3yIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATbI

Ilampuomuueckoe 6ocnumanue:
® MPOsIBICHUE HUHTEpeca K HICTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCUIICKON (pU3NYeCKOil HAyKH;
® [IEHHOCTHOE OTHOIICHHE K JOCTIKEHUAM POCCUHCKUX YUEHBIX (PU3HUKOB.
I'pasicoanckoe u Oyxo6HO-HPAECMEEHHOE 60CRUMAHUE:
® TOTOBHOCTH K aKTUBHOMY y4YacTHIO B 00CYXJIEHHH OOIIECTBEHHO-3HAYUMBIX U STHYECKHX MPOOJIEM, CBA3aHHBIX
C MPAKTUYECKUM IIPUMEHEHUEM OCTI)KEHUH (DU3UKY;
® OCO3HaHHE BAKHOCTU MOPAIBHO-3THYECKUX IPUHIIUIIOB B JEATEIBHOCTH YYEHOTO.
Icmemuueckoe eocnumanue:
®  BOCIPUSTHE SCTETUYECKUX KAaueCTB (PU3NUECKON HAYyKH: €€ TapMOHUYHOIO IOCTPOCHHUS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH.
Ilennocmu nayunozo noznanua:
® OCO3HaHHE LEHHOCTH (PU3MYECKOH HAyKH KaK MOILIHOTO HWHCTPYMEHTA IO3HAHHMS MHPA, OCHOBBI Pa3BUTHS
TEXHOJIOTHH, BaKHEHIIEN COCTABIAOIIEN KyIbTYPBI;
e  pa3BUTHE HAYYHOH JIFOOO3HATEILHOCTH, HHTEPECA K UCCIIE0BATENILCKON ACATEIbHOCTH.
Dopmuposanue Kynomypol 300p06b3 U IMOUUOHATILHO20 0J1A20NONYUUA:
® OCO3HaHHE IIEHHOCTH 0e30macHOro odpasa )KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE, BAXKHOCTHU MPABHUII
0e30macHOro MOBENEHHS Ha TPAHCIOpPTE, HA AOpOrax, C 3JICKTPHUYECKUM M TEIUIOBBIM 00OpYyIOBAaHHUEM B
JOMAIITHUX YCIIOBHSIX;
e chopMupoBaHHOCTH HaBBIKA pedIeKcHU, IPU3HAHUE CBOETO NpaBa Ha OUIMOKY M TAaKOTO K€ MpaBa y APyroro
4eJI0BeKa.
Tpyooeoe socnumanue:
® aKTHBHOE y4YacTHE B PEIICHUU MPAKTHYECKHX 3a/1a4 (B paMKaX CEMbH, IIKOJIbI, TOPOJa, Kpast) TEXHOIOTHIECKOH
Y COLIMAJIbHOM HANPaBIEHHOCTH, TPEOYIOLINX B TOM YUCIIE U (PU3NUECKUX 3HAHUM;
® HHTEpecC K MPAKTUYECKOMY H3YyUEHHIO Mpodeccri, CBA3aHHbBIX C (PU3UKOIL.
Konocuueckoe gocnumanue:
e OpHeHTauusi Ha NpUMEHEHHWEe (U3MYECKUX 3HAHUHU IS pelleHHs 3a7ady B O0JIaCTH OKpY’KalolleH Cpeasbl,
TUTAHUPOBAHUS TIOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MOCIEICTBHM [T OKPYKAIOIIEH Cpeabl;
®  OCO3HaHHE TI00ATBFHOTO XapaKTepa KOJIOTUIECKUX PoOJIeM U MyTel UX penieHusl.
Aoanmayus 00yuaouezoca K UsMEHAIOUWUMCA YCA0GUAM COUUATLHOU U RPUPOOHOIL cpedbl:
e nOTpeOHOCTH BO B3aMMOJEHCTBUY NPH BBHINOJHEHUH MCCIEIOBAHUI 1 MPOEKTOB (PU3MUECKOI HANIPaBICHHOCTH,
OTKPBITOCTH OMBITY U 3HAHUAM JIPYTHX;
e  TIOBBIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 MPAKTUIECKYIO JEATENBHOCTB;
® noTpeOHOCTh B (hopMHUpOBaHUH HOBBIX 3HaHUH, B TOM qrcie (dhopmMynHupoBaTh
WJieH, IOHATHS, THIIOTE3bl 0 (PU3NYEeCKUX 00BEKTAX U SBICHUSX;
® 0CO3HaHHUE JePUIIUTOB COOCTBEHHBIX 3HAHUH M KOMIICTCHTHOCTEH B 00JIACTH (DU3HUKH;
® [JIAHWPOBAHHE CBOETO PAa3BUTHS B MIPHOOPETEHNH HOBBIX (PH3MUYECKHUX 3HAHUI,
® CTpPEeMJICHHE aHAIM3HPOBATh M BBISABISTH B3aMMOCBSI3H MPHPOJIBI, OOIIECTBA M YKOHOMHKH, B TOM YHCIE C
WCIIOJIb30BaHUEM (PU3HUYECKUX 3HAHUII;
®  OIICHKA CBOUX JICHCTBHI C YYETOM BIUSHHS HA OKPYKAIOIIYIO CPeJly, BO3MOXKHBIX TIOOAIBHBIX MOCIIEICTBHH.

METAINPEJIMETHBIE PE3YJIBTATBI
YHuBepcajbHble O3HABATEIbHbIC 1eCTBUS

ba3zoeble nocuueckue oeiicmeus:
®  BBISBIIAATH M XapaKTEPU30BaTh CYIIECTBEHHBIE MMPU3HAKA O0HEKTOB (SBJICHHIA);
®  YCTaHaBJIMBAThH CYNIECTBEHHBIN MPU3HAK KIacCU(UKAIINU, OCHOBAaHUS Uil 00OOIICHUS U CPAaBHEHUS,
® BBISBIITh 3aKOHOMEPHOCTH M TPOTHBOPEYMS B paccMaTpuBaeMbIX (pakTax, MaHHBIX ¥ HaOIMIOACHUSX,
OTHOCSIIIUXCA K (1)I/I3I/I‘ICCKI/IM SABJICHUSM,
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®  BBISBIATH IPUIMHHO-CIICJICTBCHHBIC CBSI3UM MPU U3yYeHHN (DPU3NYECCKHUX SBICHUH M MPOIIECCOB; JIENIATh BHIBOJIBI
C WCIOJb30BAaHUEM JICTYKTUBHBIX M WHIYKTHBHBIX YMO3aKIIOUYCHUH, BBIIBUTATh THIIOTE3bl O B3aMMOCBS3SX
(hUBUYECKUX BEIHYHNH;

®  CaMOCTOSTEIBHO BHIOMPATH CIIOCOO perieHus yueOHow pu3nueckoi 3a1auu (CpaBHEHHE HECKOJILKUX BaPHAHTOB
pelreHus1, BEIOOp HanboJjIee MOIXOSIIETO C YIETOM CaMOCTOSITENIHHO BBIIETICHHBIX KPUTEPHEB).

Bazoevie uccneoosamensckue oeiicmeusn:

®  HCNOJB30BATh BOMPOCH! KaK UCCIIECAOBATEIILCKHI HHCTPYMEHT MO3HAHUS;

® TPOBOJUTH IO CAMOCTOSTEIILHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIOXHBIA (U3MUYSCKUN OSKCIEPUMEHT,
HeOOJIBIIIOe NCCIIeIOBaHNEe (PM3NIECKOTO SBICHUS,

® OIICHWBaTh Ha MPUMEHHMOCTh U JOCTOBEPHOCTh HH(OPMAIMIO, MOJYYCHHYI) B XOJ€ HCCICIOBAHUS WIH
IKCTIEPUMEHTA;

®  CaMOCTOATENhHO (pOopMyIHpOBaTH 0OOOIIEHNS U BBIBOJIBI IO PE3yNIbTaTaM NMPOBEAEHHOTO HAOIIOACHUS, OTIBITA,
UCCJIC/IOBAHUS;

e MPOTHO3UPOBATh BO3MOXKHOE JAJIbHEHIee pa3BUTHEe (U3UYECKUX TMPOIECCOB, a TaKXkKe BBIJBHUraTh
MPEIOJIOKEHNUS 00 UX PA3BUTUU B HOBBIX YCIOBUSAX M KOHTEKCTAX.

Paboma c ungpopmavueii:
® MPUMEHATH PA3IUYHBIC METOJIbI, HHCTPYMEHTHI M 3alPOCHI MPH MOUCKE U 0TOOpe WHPOPMAIIUH WIN TAHHBIX C
y4ETOM MPEJIOKCHHON yueOHOM (PU3MUCSCKOM 3aa4u;
®  aHAIW3HUPOBATh, CUCTEMATU3UPOBATh M HMHTEPIPETHPOBATh HWHPOPMAIMIO PA3JIUYHBIX BHAOB U (hopm
NIpeJICTABIICHUS;
®  CaMOCTOSTEIBHO BHIOMPATh ONTUMAIBHYIO (JOPMY MpeACTaBICHM HHOOPMALIMK ¥ WIUTFOCTPUPOBATH PEIIaeMbIe
3a]1a41 HECJIOXKHBIMU CXEMaMHU, JMarpaMMaMu, HHOU rpadUKoOi W KX KOMOMHAIIMSIMHU.

YHuBepcajibHble KOMMYHUKATHBHbIE 1eiicTBUS

Obwienue:
e B XozAe OOCYXIeHHUS Y4eOHOr0o MaTepuania, Pe3yiIbTaToOB TaOOPATOPHBIX PadOT M MPOEKTOB 33/IaBaTh BOIPOCHI
MO CyIIeCTBY OOCYKIaeMoW TeMBbl M BBICKAa3bIBaTh HJCH, HAICJICHHBIC Ha PEICHUE 3aJa4d U TMOJICpKaHKe
0J1aroXxenaTeNbHOCTA OOIICHNUS;
® CONOCTaBISITb CBOM CYXICHHS C CYKICHUSIMH JPYI'MX YYaCTHHKOB [uajiora, oOHapy>KuBaTh pazinyue U
CXOJICTBO TTO3HUIIUIA;
®  BBIPAXATh CBOIO TOUKY 3PEHHS B YCTHBIX M IMCbMEHHBIX TEKCTaX;
e nyONMYHO TPEACTABIATh PE3YJbTATHl BBIMOJHEHHOTO (DU3MYECKOTO ONbITa (IKCIEPHUMEHTA, HCCIIEeIOBAaHUS,
MIPOEKTA).
Coemecmmuasn deamenvHocms (COMPYOHUUECMEO):
® [IOHHMMAaTh W MCIOJH30BATh IPEUMYIIECTBA KOMAHIHONH U UHJIUBUIYaIHHON paObOTHI IPU PEIICHUH KOHKPETHOM
(u3nIecKoil IPOOIEMBL;
® [PUHUMATDH LIEJM COBMECTHOW NESTEIbHOCTH, OPTaHU30BBIBATH NEHCTBUS MO €€ IOCTHXKEHHIO: PAaCIpeneysTh
poJH, 00CYKIaTh MPOIIECCH U PE3YJILTaThl COBMECTHOM paboThl; 00001IaTh MHEHHUSI HECKOJIBKUX JIFOJIEH;
® BBIOJHATH CBOIO 4YacTh pabOTHl, JOCTHTas KavyeCTBEHHOTO pe3ysibTara IO CBOEMY HAIPaBJICHUIO W
KOOPIMHHPYS CBOU JEHCTBUS C APYTUMHU YJI€HAMH KOMaH[Ibl;
® OICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMH MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTENBHO CHOPMYITHPOBAHHBIM
YYaCTHUKAMH B3aHMOJICHCTBUSL.

YHI/lBepca.J'[I)HLIe PEryJasiTUBHBIC HeﬁCTBHﬂ

Camoopzanuszayusa:
®  BBIIBIATH NPOOJIEMBI B )KU3HEHHBIX U YIEOHBIX CUTyalusiX, TpeOYIOMUX Al peleHns: GU3NUECKUX 3HaAHNH;
® OpHUEHTHPOBATbCA B PA3IMUYHBIX TOAXOJAaX MPHUHATHA peIleHHH (MHAWBUAYabHOE, NPUHITHE DPELICHUS B
TpyIIe, IPUHATHE PEIICHUH TPYIIO);
®  CaMOCTOATEIILHO COCTAaBJIATh AITOPUTM pelleHus (PU3NYEeCKO 3aja4d WM TUIaHa HCCIEJ0BaHMs C Y4ETOM
MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH MpejjiaraeMble BApHaHThI PELICHUII;
e JienaTh BEIOOp ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
Camoxonmpons (penexcusn):
®  1aBaTh 3JCKBATHYIO OLICHKY CUTYallU{ U MPEAJIaraTh IulaH €€ H3MEHEHNUS;
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OOBSCHATH TIPUYMHBI  JOCTIDKCHWS (HEIOCTIDKCHHUS) PpEe3yNbTaTOB  JACATCIHHOCTH, JaBaTh  OICHKY
MPHOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHBHI B JCATEIHHOCTH (B TOM YHCIIC B XOJ BBIMOJHEHUS (U3UUECKOTO WCCIICIOBAHUS WU
MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIIECTB, M3MEHHUBIIUXCS CHTYallMH, YCTAHOBIECHHBIX OMIMOOK, BOSHUKIINX
TPYIHOCTE;

OIICHUBATh COOTBETCTBHE PE3YJIbTATA LIETU U YCIOBUSIM.

QMOL(MOHa./leblﬁ unmesliekm:

CTaBUTh Cce0s HAa MECTO Apyroro 4e€JI0B€Ka B XOA€ Cropa WIM AUC KYCCHMHM Ha HAY4YHYKO TEMY, INOHUMATb
MOTHBBI, HAMCPCHHUS U JIOTUKY APYTOTO.

Ilpunamue cebs u opyzux:

MpU3HABATh CBOE MPABO HA OIMMOKY MPH PelICHUN (HU3NUECKUX 3a/1a4 WM B YTBEPKACHHUIX HA HAYYHBIC TEMBI
U Takoe ke MpaBo JIPyroro.

INPEIMETHBIE PE3YJIbTATBI

7 KJIACC

[TpeameTHbIe pe3yabTaThl Ha Ga30BOM YPOBHE JIOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCSI YMEHUIA:

WCTIOJIb30BaTh MOHATHSA: (GU3MUECKUE U XUMHUYECKUE SIBIICHHS; HaOMI0JeHNe, SKCIIEPUMEHT, MOJICIb, THIIOTE3a;
eAMHUIB (PU3MYECKUX BEIMYMH; aTOM, MOJIEKyJa, arperarHbleé COCTOSHMS BellecTBa (TBEPAOE, XKHUIKOE,
ra3o00pa3Hoe); MEXaHH4YeCKoe IBI)KEHHE (paBHOMEpPHOE, HEepaBHOMEPHOE, MPSMOIUHEHHOE), TPaeKTOPHUS,
paBHOCHCTBYIOIIAs CHJI, AeopManus (ynpyrasi, INacTU4ecKas), HeBECOMOCTb, COOOIIAIOIINECS COCYIBI;
pasnuyath sBICHUS (MUQQy3us; TEMIOBOE JBWKEHHWE YACTHI[ BEIIECTBA; PAaBHOMEPHOE JBHKEHHE;
HEpaBHOMEPHOE IBIKCHHE; MHEPLMS; B3aUMOJECHCTBUE TEN; PaBHOBECHE TBEPABIX TeJl C 3aKPEIUIEHHON OCBIO
BpalleHus; [lepeaada AaBIeHUs] TBEPABIMU TEIaMH, )KUAKOCTSIMU U razaMu; atMoc(epHOe AaBJICHUE; TUIAaBAaHUE
TeJ; MpEeBpalleHUs MEXaHUUECKOH 3HEpPruu) IO ONMHUCAHUIO0 UX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHPYIONINX JaHHOE (U3UIECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHUE N3YUEHHBIX (PU3NUCCKUX SIBIICHUH B OKPYXKAIOIIEM MHUpE, B TOM YUCIIe (PU3MUECKHE
SBJICHUS B IPUPOAE: IIPUMEPHI IBIXKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B JKUBOH M HEKUBOH HPUPOJIE; ACHCTBHE
CHIIBI TPEHUsI B MPUPOJAE M TEXHHKE; BIMSHUE aTMOC(HEPHOTO JaBJICHUS Ha )KMBOW OPraHW3M; IUIaBaHHUE PHIO;
pBIYary B TeJe YeNOBEKa; MPH 3TOM MEPEBOJUThH MPAKTHYECKYIO 33auy B yUeOHYIO, BBICISTH CYIIECTBEHHBIE
CBOWCTBA/IIPU3HAKH (PUZUUECKUX SIBICHUI;

OTMCHIBATh W3yUCHHBIC CBOWCTBA Tell M (U3UYECKUE SIBJICHHUS, UCIOJB3Yys (QHU3MYECKHE BEJIMYMHBI (Macca,
00BEM, MIIOTHOCTH BELIECTBA, BPEMs, IyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
TeJNa, CHiia TPeHHs, JaBJeHue (TBEPOTO Tela, )KUAKOCTH, T'a3a), BHITAKUBAIOIIAS CHJIa, MEXaHUYecKas padoTa,
MOIITHOCTb, IUIEYO CHIIBI, MOMEHT CHJIBI, KOO(QQHIMEHT MOJIE3HOTO JICHCTBUS MEXaHW3MOB, KHHETHYECKas U
NOTEHIMAIbHAS SHEPIHs); IPU ONMCAHUH [IPABUIBHO TPAKTOBATH (U3NUECKUI CMBICI HCIOIb3YEMBIX BEIUYMH,
uX 0003HAYEHUS ¥ eIMHUIIBI (PU3NUECKUX BEIMYHMH, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (QU3HMUECKYIO
BEJINYHMHY C IPYTUMH BEJITMYHMHAMH, CTPOUTH TPadUKN U3YUEHHBIX 3aBUCHMOCTEH (PH3MUECKUX BEITHYHUH;
XapaKTepU30BaTh CBOWCTBA TeJl, PU3MUECKHE SIBICHHUS M MPOLECCHI, UCIONb3Ys MPaBHia CIOKEHUs CUIT (B0
OIHOW mpsiMOit), 3akoH I'yka, 3akoH Ilackans, 3akoH ApxuMmena, NMpaBWJIO paBHOBecus pwlyara (Osoka),
«30JI0TOE TPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHHS MEXaHHYECKOW SHEPrHH; NMPH 3TOM OaBaTh CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aIHCHIBATH €M0 MATEMATHIECKOE BhIPAKEHHE;

OOBSICHATH (PU3NYECKHUE SIBIICHHUS, ITPOIECCHI U CBOICTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CHTYallUil MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKkTepa: BBIABIATH NMPUUYUHHO-CIEJCTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE W3 1—2
JIOTHYECKHX IIAroB C OMOpPOd Ha 1—2 HM3y4eHHBIX CBOMCTBA (M3MUECKUX SABICHUH, PU3MUYECKHX 3aKOHA WIIN
3aKOHOMEPHOCTH;

pemiath pacu€THele 3aJadd B 1—2 HEWCTBHS, MCHONB3YS 3aKOHBI M (OPMYIJIBI, CBS3BIBAIOIINE (H3HUYECKHE
BEJIMYMHBI: HA OCHOBE aHallM3a YCIOBUS 3aJIa4M 3alHMChIBATH KPATKOE YCJIOBHE, MOJCTABIATh (QH3MUYECKHE
BEIMYMHBI B (DOPMYJIBI U MPOBOJUTH Pacu€Thl, HAXOJUTH CIIPABOYHBIC JAHHBIE, HEOOXOAUMBIE IJISi PELICHHUS
3a/1a4, OIICHUBATh PEATMCTHYHOCTD MOJYYCHHOW (DU3MUCCKOM BETUUNHBL

pacro3HaBaTh MPOOJEMBI, KOTOPhIE MOXKHO PEMIMTh IMPH MOMOIIM (U3MUECKHUX METOJOB; B OINHMCAHHUU
WCCIIEIOBAHNS BBIJENIATh TPOBEPSEMOE NPEANOJIOKEHHE (THUIOTE3y), paszaudaTe W HHTEPIPETHPOBATH
NOJY4YEeHHBIN pe3yJIbTaT, HAXOAUTh OIIMOKH B XOJI€ OMBITA, AETaTh BHIBOJBI IO €TO PE3YJIbTaTaM;

MPOBOJIMTH OIBITHI MO HAOMIOACHUIO (PH3MUYECKHUX SIBICHHH WIM (U3UYECKUX CBONCTB Tes: (HOPMYIHPOBATH
NpOBepsieMbIe MPEANONI0KEHHsI, COOMpaTh YCTAaHOBKY W3 HPEAJIOKEHHOro OO0OpYAOBaHMs, 3alHCHIBATH XOJ
ombITa M GOPMYITHPOBATH BEIBOIBI;
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BBINOJIHATh MPsIMBIE HM3MEPEHUS DPACCTOSHUSA, BPEMEHHM, Macchl Tena, o0bEMa, CHWIIBI U TEMIIEpaTyphl C
MCIIOJIb30BaHUEM aHAJIOTOBBIX M HU(POBBIX NPUOOPOB; 3aNMUCHIBATh MOKA3aHHUsI MPUOOPOB C YUETOM 3aAaHHON
a0COIIIOTHOH MOTPEIIHOCTH U3MEPEHUI;

MPOBOJMTH UCCIICAOBAHUE 3aBUCUMOCTH OAHOM (U3MUYECKON BETMYMHBI OT APYTol C MCMOIb30BaHUEM MPSIMBIX
M3MEpEeHUH (3aBUCHMMOCTH IIyTH PAaBHOMEPHO ABMXYILErOCs Teja OT BPEMEHH [BI)KECHUS Tela; CHJIbl TPEHUS
CKOJIB)KEHUSI OT Beca Teja, KauecTBa OOpabOTKM IOBEPXHOCTEH TN M HE3aBHUCUMOCTH CHJIBI TPEHUSA OT
TUIOILA/IM CONTPUKOCHOBEHUS T€J; CUIIbI YIIPYTOCTH OT YUIMHEHUS IPY>KUHBI; BHITAIKUBAIOIIEH CHUITBI OT 00BbEMa
HOrPY>KEHHOM 4acTH Teja U OT IVIOTHOCTH JKUAKOCTH, €€ He3aBUCHMOCTH OT IJIOTHOCTH TENa, OT TIyOHHBI, Ha
KOTOPYIO IIOIPYXKEHO TEJ0; YCIOBUIl IUIaBaHMS TeJl, YCIOBUM paBHOBECHsI phlyara M OJOKOB); y4acCTBOBAaTh B
TUTAHUPOBAHUH Y4E€OHOTO MCCIIEOBaHUs, COOUPATh YCTAHOBKY W BBIIIOJHATH U3MEPEHUS, CIACAys MPEATIOKCH-
HOMY TJlaHy, (UKCHpOBaTh pe3yiabTaThl MOMYYEHHOW 3aBUCHUMOCTH (DM3MYECKHX BEIMYMH B BHIE
IPEIIOKEHHBIX Ta0IuL U rpauKoB, AEIaTh BBIBOABI IO PE3YJIbTaTaM HCCIIECIOBAHMS;

IIPOBOJUTH KOCBEHHBIE M3MEPEHUs] (PU3NUECKUX BEIWYMH (IUIOTHOCTH BEINECTBA JKUAKOCTH U TBEPIAOIO TEIa;
CUJIa TPEHMsI CKOJBKEHHUS; NaBICHHE BO3yXa; BBITAIKUBAIOIIAs cHia, AEHCTBYIOLIAs Ha MOTPY)XEHHOE B
JKUJIKOCTb TeNo; KO3((HUIUEHT TOJE3HOTO [EHCTBUS MPOCTHIX MEXaHU3MOB), CJleqys NpeATOKEHHON
MHCTPYKLUH: TIPY BBIIIOJHEHUN U3MEPEHUNH cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYHUCIIATH 3HAYCHUE
HCKOMOM BEITUYHNHEI;

cOOJIFOIaTh TIpaBUiIa TEXHUKH O0€30TIaCHOCTH MPH padoTe ¢ Tab0PaTOpPHBIM 000PYIOBaHUEM;

YKa3bpIBaTh NPHUHLUIBI JEHCTBUS NMPHUOOPOB M TEXHUYECKHX YCTPOWUCTB: BECBHI, TEPMOMETp, IWHAMOMETD,
cooOmiaromiyecs: COCyabl, 6apoMeTp, pblvar, HOJBIKHBIN W HETIOABUKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTH;
XapaKTepu30BaTh MPHUHILMUIBI JCHCTBUS U3YYCHHBIX IPHOOPOB M TEXHMYECKUX YCTPOHCTB C OMOPOM Ha MX
onvcaHus (B TOM 4HCJE: TMOALIMIIHUKH, YCTPOHCTBO BOJOIPOBOJA, THIPABIMYECKHH Ipecc, MaHOMETP,
BBICOTOMEP, ITOPIIHEBON HACOC, APEOMETP), UCIONB3YS 3HAHUS O CBOUCTBAX (PU3MUYECKHUX SIBICHUHA U HEOOXOAM-
MBbI€ PU3NUECKIE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOIUTH MpPUMEPHl / HaXOOUTh HH(OpMAIMIO O MpHUMEpax MPAaKTUUYECKOrO HCIOIB30BAHUS (PU3MUECKUX
3HAHWH B TIOBCEIHEBHON JKM3HM il oOecrieyeHus: O€30MacHOCTH MNpHU OOpamieHWu ¢ OpudopamMu |
TEXHUYECKUMH YCTPOICTBAaMH, COXPAHEHHUS 3[0POBbS M COOJIOAEHHUS HOPM SKOJOTHUECKOTO IOBEACHUS B
OKpYKalolllel cpenie;

OCYILLECTBIISITH OTOOP MCTOYHHMKOB MHGOPMALUK B ceTH MHTEpHET B COOTBETCTBUM C 33AaHHBIM ITOMCKOBBIM
3alIpocoM, Ha OCHOBE HMEIOIIMUXCS 3HAHUM U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOUHUKOB BBIACATH
MH(POPMALIIO, KOTOPas SIBIISICTCSA IPOTUBOPEUNBON HIIM MOKET OBITh HEAOCTOBEPHOM;

UCTIONIb30BaTh TPH BBINOJHEHUM YYEOHBIX 3aJaHWi HAYYHO-TIONMYJSPHYIO JIATEpaTypy (HU3MUECKOro
COJepKaHusl, CIPaBOYHbIE MaTepualibl, pecypchl ceTd VIHTepHeT; BianeTb NPUEMaMU KOHCIIEKTUPOBAHUS
TEKCTa, Ipeodpa3zoBaHusi HHYOPMAIIUU U3 OJTHOW 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKHWE ITUCbMEHHBIE W YCTHBIE COOOIICHHWS Ha OCHOBE 2—3 WCTOYHHKOB
uHpOpMauK (PU3NIECKOro colep aHus, B TOM 4YHcie MyONUYHO J1eNaTh KPaTKUEe COOOIICHHS O pe3yibTaTax
MPOEKTOB WM y4eOHBIX MCCIIEIOBAHUI; IPU 3TOM I'PaMOTHO HCIIOJIb30BaTh U3YYECHHBIN MOHATUIHBIN anmapar
Kypca (pH3HUKH, CONPOBOXKIATH BBICTYIUICHHE IPE3CHTAIIUCH;

IIPY BBIITOJTHEHUH Y4€OHBIX IPOEKTOB U MCCIIEJOBAHUN paclpeaessiTh 00sI3aHHOCTH B IPYIIIE B COOTBETCTBHHU C
MOCTaBJICHHBIMH 3aJla4aMH, CIEJUTh 3a BBITIOJHEHHEM IUIaHa JCWCTBHM, aJIeKBaTHO OIICHWBATh COOCTBEHHBIN
BKJIaJ B JEATENbHOCTh TPYHIbI, BBICTPAaUBaTb KOMMYHHMKATHBHOE B3aUMOACHCTBHE, YUYWTHIBas MHEHHE
OKpY>KaloIuX.

8 KJIACC

[IpenmeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaskaTh CHOPMHUPOBAHHOCTD Y O0YHAIOIINXCSl YMEHUH:

HCIIOJb30BaTh NOHATHA: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE IBMKEHUE aTOMOB M MOJEKYJ, arperaTHble
COCTOSTHHSI BEILIECTBA, KPUCTAJUINYECKHE W aMOp(HBIE Tella, HACHIIIEHHBI M HEHACHIIEHHBIN Tap, BIAKHOCTH
BO3/lyXa; TEMIIepaTypa, BHYTPEHHSS DHEPrus, TEIUIOBOM JBUraTelb; 3JEMEHTApPHBIA AJIEKTPHUUYECKHM 3apsf,
ANEKTPUUECKOE TOJIE, TPOBOAHUKU U AUICKTPUKU, TOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pa3nnyvaTth SBJICHUS (TEIUIOBOE pacIIMpeHHe/cxKaThe, TeIuonepeada, TeIUIOBOE PaBHOBECHE, CMadHBaHUE,
KalWUIApHBIE SBJICHUS, WCIAPEHUE, KOHJCHCAINWsS, IUIABJICHHUE, KpHCTALTU3alus (OTBEpICBaHKE), KHUIICHUE,
Terionepeaayda (TerIoNpPOBOIHOCTD, KOHBEKIUS, H3ITydeHHE); MEKTPU3aIus TeJl, B3aUMOJEHCTBHE 3apsiioB,
JIEUCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHME, B3aMMOJACHCTBHE MAarHUTOB, JEUCTBHE MAarHUTHOIO
MOJIsL Ha MPOBOJHUK C TOKOM, DIIEKTPOMArHUTHAS WHIYKIUS) MO ONMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JICMOHCTPUPYIOIINX JaHHOE (PUIUUECKOE SIBIICHUE;
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pacro3HaBaTh IPOSBICHUE H3YUCHHBIX (U3MUECKUX SIBJICHUH B OKpY)KalOIleM MHpE, B TOM HYHCIIE
¢u3nuecKkue sIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSDKEHHE W KAMIIISIPHBIC SIBICHUS B PUPOJIE, KPUCTAIUIBI
B npupoje, m3nydenrne ColiHIa, 3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs,
CHETra; JJIEKTPUYECKHE ABJIECHHS B aTMoc(epe, 3JIEKTPUYECTBO KUBBIX OPraHU3MOB; MarHUTHOE MOJe 3eMin,
Ipeiid Moo COB, POjb MarHUTHOTO IOJS [UIA JKU3HU Ha 3eMile, MOJISIPHOE CHUSHUE; NMPH 3TOM NEPEBOAUTH
MPaKTUYECKYIO 3a7auy B Y4€OHYIO, BELACISTH CYIIECTBEHHBIE CBOMCTBA/IPU3HAKN (PU3HUYECKHX SIBIICHHIA;
OMKCHIBATh HM3YYEHHBIE CBOicTBA Tel W (U3MYECKUE SBICHHSA, HCIONB3ysd (U3NUECKUE BETUYHUHBI
(TemMnepaTypa, BHYTPEHHSS JHEPIUs, KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTh BELIECTBA, yAEIbHAs
TEIUIOTA IUIABJICHUS, YAeIbHAas TEIIoTa NapooOpa3oBaHus, ylesibHas TEIUIOTa CTOPaHUs TOIUIMBA, Ko3dduu-
€HT TO0JIE3HOT0 JeMCTBUA TEIUIOBOM MAaIINHBI, OTHOCUTENbHAS BIAKHOCTh BO3/yXa, dJIEKTPUUECKUM 3apsy, cuia
TOKa, 3JIEKTPHUUECKOE HANPSHKEHUE, CONPOTUBICHUE TIPOBOIHUKA, yEIbHOE COMPOTHBICHHE BELIECTBA, paboTa
Y MOIIHOCTH 3JIEKTPHUYECKOI0 TOKA); IPY OIMCAHUH NIPABUIBHO TPAKTOBATH (DPU3UUECKUII CMBICI HCIOIb3YEMbIX
BEJIMYHMH, O0O3HAUEHHS W CIMHUIBI (U3MUECKUX BEJMYUH, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(GU3NUECKyI0 BEIMYHHY C APYTHMMH BETUYMHAMH, CTPOUTH TPapUKH H3YUYEHHBIX 3aBUCHMOCTEH (PH3MUYECKHX
BEJIUYMH;
XapaKTeph30BaTh CBOMCTBA Tesl, (pu3MyecKue SIBICHHA W MPOLECCHl, HCIOJb3YsS OCHOBHBIC TOJIOKEHHUS
MOJIEKYJISIPHO-KMHETHUECKONH TEOPUH CTPOCHMS BEIIECTBA, IPUHIMII CYHNEPIO3UIUH I10JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa 11t ydacTka LenH, 3akoH [lxoyis - JleHna, 3akoH coXpaHeHUs
SHEPTUH; IPH STOM JaBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIHMCHIBATH €M0 MATEMAaTUIECKOE BBIPAKEHHE;
OOBSICHATh (DU3HMYECKHE MPOIECChl M CBOWCTBA Tel, B TOM YHCIE€ M B KOHTEKCTE CHUTYalMid MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH HNPUYMHHO-CICICTBEHHBIC CBSI3H, CTPOUTh OOBsICHEHHME M3 1 - 2
JIOTHYECKHX IIaroB ¢ OMOpoil Ha 1 - 2 M3y4eHHBIX CBOWCTBA (DU3NYECKUX SIBICHUH, (PUINUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEI; pelaTh pacu€THbIC 3aa4ul B 2 - 3 NEHCTBUS, HCIIOJB3Ysl 3aKOHBI U ()OPMYIIBI, CBSI3BIBAIOIIHNE
¢du3nuecKkue BEIMYMHBI: HAa OCHOBE aHAIN3a YCJIOBUS 33Jadyd 3allChIBaTh KPAaTKOE YCJIOBUE, BBIIBIATH
HEIOCTAaTOK JAHHBIX JUISI PEIICHUs 3afadyd, BbIOMpaTh 3aKOHBI U (hOpMyJbl, HEOOXOOUMBIE AJSL € pelIeHus,
MPOBOJMTH PACUETHl M CPAaBHUBATH MOIYUYEHHOE 3HaYCHUE (PH3MUYECKOI BETMUMHBI C M3BECTHBIMU JIAHHBIMH;
pacro3HaBath MPOOIEMBI, KOTOPBIE MOKHO PEIIUTh NPH MOMOIIN (PU3MYECKUX METOMOB; UCTIONB3YS OMHCAHHUE
UCCIICIOBAHNUS, BBIACIATH IPOBEPSieMOE NPEANOJOKEHNUE, OLEHUBATh INPABWIBHOCTH IMOPSAAKA HPOBEACHHUS
UCCIICIOBAHUS, IeNIaTh BBIBO/IBI,
NPOBOJMTH OMBITHl 10 HAOMIOACHUIO (U3MUECKUX SBJICHUM WM (PU3NYECKUX CBOICTB Tesl (KamuyUIsipHBIC
SBJIEHHS, 3aBUCHMOCTb JaBJIE€HHMS BO3AyXa OT ero o0bEMa, TeMIepaTypbl; CKOPOCTH mpolecca
OCTBHIBaHUS/HATpEBaHUS TPU H3IYYCHUH OT I[BETa W3IIydYarollei/moriomaeld MoBEpPXHOCTH; CKOPOCTh
UCIapeHus1 BOJABI OT TEMIEpPaTypbl JKUAKOCTH M IUIOMAAM €€ IIOBEPXHOCTH; OSJEKTpU3alMsi Tel U
B3aMMO/ICHCTBUE AIIEKTPHUUECKUX 3apsA0B; B3aUMOJIEHCTBHE MTOCTOSHHBIX MarHUTOB, BU3yaJIN3aIisl MarHUTHBIX
ToJIeH TIOCTOSIHHBIX MarHWTOB; JIEHCTBHUS MAarHUTHOTO TOJISI Ha MTPOBOJIHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHmTra,
CBOWCTBA BJIEKTPOJBUTATEIISI IIOCTOSHHOTO TOKa): (hOpMYJIMPOBAThH MPOBEPSEMbIE MPEIIOIOKEHHs, COOUPaTh
YCTAHOBKY M3 MIPEJIOKEHHOTO 000pyJOBaHUs; OIMCHIBATEH X0l ONBITA U (JOPMYITUPOBATH BHIBOBI;
BBITIOJIHSATD IPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEIILHON BIAXKHOCTU BO3.lyXa, CHJIBI TOKA, HAIIPSKEHHUS C
UCIIOJIb30BaHUEM aHAJIOTOBBIX MPHOOPOB M JAaTYMKOB (PU3MYECKUX BEIWYHMH; CPaBHHUBATH PE3YJbTaThI
U3MEPEHHH ¢ y4E€TOM 3a/1aHHOM a0CONMIOTHON OTPELIHOCTH;
MIPOBOJIMThH UCCIICIOBAaHUE 3aBUCUMOCTH OJHOW (U3MUYECKON BEJIMUYMHBI OT JPYTol C HCIOJIb30BAaHUEM MPSIMBIX
U3MEpPEHUH (3aBHCUMOCTH COINPOTHUBJICHUS NMPOBOJHHMKA OT €ro JUIMHBI, IJIOMIAAM IONEPEYHOro CEYEHUs U
YAETBHOTO COMPOTHUBIIEHHS BEIIECTBA MIPOBOJHUKA; CHJIBI TOKA, HAYIIETO Yepe3 MPOBOAHUK, OT HANPSKEHHS Ha
IIPOBOJIHUKE; UCCIIEIOBAHUE I10CIIEI0BATEIILHOIO U MapauIENbHOIO COSAMHEHUH IPOBOJHUKOB): IIJIAHUPOBATh
UCCIIeIOBaHNE, COOMPATh YCTAHOBKY M BBIMOJHSITH U3MEPEHHUS, ey NPEJIOKEHHOMY IUIaHy, (PUKCHPOBATh
pe3yibTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJE TaONWIl W TpauKOB, JeNaTh BBIBOJBI MO pe3yibTaTam
UCCJIC/I0BAHNUS;
MIPOBOIUTH KOCBEHHBIE M3MepeHus (pr3rueckrnx BeanunH (yIenbHas TeTI0OEMKOCTh BEIIECTBA, CONPOTHBIICHUE
NPOBOJAHMKA, paboTa W MOIIHOCTh D3JEKTPHUUECKOIO TOKA): IUIAHUPOBATh H3MEPEHHUs, coOHupartb
9KCIEPUMEHTANIBHYIO YCTAaHOBKY, CIEAYS NPEIJI0KEHHOW HHCTPYKIMH, U BBIYUCIIATH 3HAUEHUE BEJINYMHBI;
co0uoaTh NpaBUila TEXHUKU 0€301acHOCTH MpH paboTe ¢ 1abopaTOpHEIM 000PYA0BaHHEM;
UCIIONb30BaTh CXEMBl M CXEMAaTHYHBIE PHCYHKH HW3YYEHHBIX TEXHHYECKUX YCTPOMCTB, H3MEPHUTEIBHBIX
MpHOOPOB M TEXHOJIOTHUECKUX MPOIIECCOB MPH PENICHNN yI4eOHO-TIPAKTUIECKUX 33]a9; ONTHUYECKHUE CXEMBI JIS
MOCTPOCHUS H300paKEHUH B INIOCKOM 3€pKaJie U COOMpAIOILEH JTHH3E;
XapaKTepH30BaTh MPHUHIUIEI JEHCTBUS HM3YYCHHBIX NPHOOPOB M TEXHHYECKHUX YCTPOMCTB C OMOPOH Ha HMX
onucaHus (B TOM YHCIIE: CUCTEMa OTOIUIEHHUS JOMOB, TUTPOMETp, MapoBasi TypOHHA, aMIIEPMETP, BOJILTMETP,
CUETYMK DJIEKTPUYECCKON OSHEPrHH, 3JEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTENbHBIC BIIEKTPOIPHOOPHI
(TpuMepsl), AMEKTPUYECKHEe MPEeIOXPAHUTENH; IEKTPOMArHUT, SIEKTPOIBUTaTeNh TIOCTOSTHHOTO TOKa, , OYKH,
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nepuckor, (oroanmnapaT, ONTUIECKUE CBETOBOJBL, ), UCIOIb3Ysl 3HAHUS O CBOMCTBaX (PM3UUECKUX SIBICHHH U
HeoOXxonuMble PU3NYEeCKre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBAa W M3MEPHUTEIbHBIE MPHOOPHI MO CXeMaM M CXEeMaTHYHBIM
pUCYHKaM (KHIKOCTHBIA TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETp, ABHUTaTeNlb BHYTPEHHETO CTOpaHus,
AIIEKTPOCKOII, PEOCTAT); COCTABIATH CXEMBI AJIEKTPHYECKHX IeMel ¢ TOCIeN0oBaTeIbHBIM WM MapalieIbHBIM
COCJIMHEHHNEM 3JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAUCHHS DIIEMEHTOB AIEKTPUIECKHUX LIETIeH;

NPUBOJIUTh TPUMEPBI/HAXOAUTh HHAOOPMALMIO O MpHUMEpax HPaKTHUYECKOTO HCHOIb30BaAHUS (UIUIECKUX
3HAaHWM B TIOBCEAHEBHON JKM3HU IS OOecmedeHHs O€30MacHOCTH TIpH OOpalleHuH ¢ MpuOopaMu
Y TEXHUYECKUMHU yCTPOHCTBAMH, COXPAHEHUS 37I0POBbI U COONIOICHUS HOPM 3KOJOTHYECKOTO TIOBEICHHS B
OKpy>Karolei cpene;

OCYIIECTBISATh TOWUCK WH(pOpMauu (U3NIECKOTO CcoIepkaHus B ceTH VHTepHEeT, Ha OCHOBE MMEIOIINXCS
3HAHWH W TYTEM CpaBHEHHUS JOMOJHUTEIbHBIX HCTOYHHKOB BBIACISATH HMH(POPMALUIO, KOTOpas SBISACTCS
MIPOTHBOPEYHBON MITH MOYKET OBITH HEAOCTOBEPHOM;

WCIIONB30BaTh TMIPH BBIIOJIHEHWH Yy4YeOHBIX 33JaHAN HAyYHO-TIOMYJSIPHYIO JHUTEpaTrypy (usmueckoro
CoJepKaHusl, CIpPaBOYHbIE MaTepuallbl, pecypchl ceTd VIHTepHeT; BianeTp NpUEMaMU KOHCIIEKTHPOBAHUS
TEKCTa, IpeoOpa3zoBaHus HHGOPMALIUU U3 OHOW 3HAKOBOH CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U KpAaTKUE YCTHBIE cooOLIeHus, 00001mas nHHOopMaLro 13 HECKOIBKUX
WUCTOYHUKOB (PU3NYECKOTO COJAEPIKaHWSA, B TOM YHCJIE MYOIWYHO MPENCTABIATH PE3YNbTATHI MPOECKTHOM
WJIH UCCIIEIOBATEIhCKON ACSITEILHOCTH; TIPH 3TOM IPaMOTHO HCTIONB30BATh M3YYCHHBIM MOHATHHHBINA anmapat
Kypca (pH3HUKH, COPOBOXKIATH BBICTYIUICHUE MTPE3CHTALINEH;

NPY BBHITIOJHEHUH y4eOHBIX MPOEKTOB M MCCIIENOBAaHUN (PU3MYECKHUX MPOIECCOB paclpelesTh 00sS3aHHOCTH B
Tpynme B COOTBETCTBHHM C IIOCTABICHHBIMHU 3aJadaMH, CJIEIUTh 32 BBIIONHEHHEM IUIaHA JEHCTBUUA U
KOPPEKTUPOBATh €r0, aJICKBATHO OIEHUBATh COOCTBEHHBIN BKJIAJ B ACSITEIHHOCTH TPYIIIBL, BEICTPAUBATh KOM-
MYHUKaTHBHOE B3aUMOJICHCTBHE, TIPOSIBIISS TOTOBHOCTH pa3pemarb KOH(IUKTEI.

9 KJIACC

[IpenmeTtHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTD Yy O0YUAIOLINXCS YMEHUH:

UCIIONB30BaTh TIOHATHS: CHCTEMAa OTCYETa, MaTepHaidbHas TOYKA, TPAaeKTOPHA, OTHOCHTEIBHOCTD
MEXaHMUYECKOTO JBMKeHus, Aedopmanust (yrnpyras, IiacTHUECcKas ), TPeHHE, IEHTPOCTPEMHUTENBHOE YCKOPEHHE,
HEBECOMOCTh M Teperpysku; LEHTP THKECTH; aOCOMIOTHO TBEPAOE TENO, IIEHTP TSHKECTH TBEPAOTO Tena,
paBHOBECHE; MEXaHUUECKUE KOJIeOaHUs U BOJIHBI, 3BYK, HHPPA3BYK U YJIBTPA3BYK; 3JIEKTPOMAarHUTHBIC BOJIHBL,
1IKaja dJIEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh W JallbHO30PKOCTh, CHEKTPHl HCIYCKaHUS U
MOTJIONIEHHUST; allb(a, OeTa U TaMMa-U3Ty4eHUs, U30TOIIbI, sifiepHast SHEPTreTHKA;

pasnuuaTh SIBIEHUS (paBHOMEpPHOE M HEPAaBHOMEpPHOE IMPSIMOJIMHEWHOE JBI)KEHHE, paBHOYCKOPEHHOE
NpSAMOJIMHEHHOE [JBIDKEHHE, CBOOOJHOE TMAajeHHE TeJl, pPaBHOMEPHOE [BIDKEHHE 110 OKPYXXHOCTH,
B3aUMOJICHCTBUE TeJl, PEaKTUBHOE JBMXEHHUE, KOJieOaTelbHOE NBIKEHHE (3aTyXalollMe M BbBIHYKICHHBIC
KoJieOaHus), PE30HAHC, BOJIHOBOE JIBIKCHHE, OTpPaKEHHE 3BYKa, MPSIMOIMHEWHOE paclpoCTpaHeHHe,
OTpa’KeHHE U NPEJOMJICHHE CBETa, IIOJIHOE BHYTPEHHEE OTPAKECHHUE CBETA, Pa3jIo’KeHHe 0eJIoro cBeTa B CIEKTP
U CIIO)KEHHE CIEKTPaJIbHBIX LIBETOB, JIUCIEPCUS CBETA, €CTECTBEHHAs PaJIUOAKTHBHOCTb, BO3HHKHOBEHHUE
JUHEMYaToro CHEeKTpa W3IY4YeHHs) IO ONHCAHUI0 HMX XapaKTEePHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHPYIONINX JaHHOE (PU3UIECKOE SIBIICHUE;

pacro3HaBaTh TMPOSIBICHUE W3YyYCHHBIX (HU3HYECKUX SBJICHUH B OKpyXKalolleM Mupe (B TOM YHCIIE
¢bu3nuecKue SBICHUS B NPUPOJE: NMPUIMBBI U OTJIMBBI, ABMKEHHUE miaHeT CONHEYHOM CHCTEMBI, PEaKTUBHOE
JIBUKEHHE KUBBIX OPTaHU3MOB, BOCIIPHUATHE 3BYKOB KHBOTHBIMH, 3€MIIETPSICEHNE, CEICMUYECKUE BOJHBI, IIy-
HaMH, D3XO, I[BE€Ta TeJ, ONTHYEeCKHe SABJIEHUS B TPUPOAE, OHOJOTHYECKOe MAEWCTBHE BUINMOTO,
yIBTPaHOIETOBOTO U PEHTTEHOBCKOTO U3ITYyYEHHI; ECTECTBEHHBIH paJlOaKTUBHBINA (POH, KOCMUYECKUE JTyUH,
paZaMoOaKTUBHOE M3JIyYE€HUE MPHUPOIHBIX MHUHEPAJIOB; AEHCTBHE paAMOaKTUBHBIX M3IYyYEHMH HAa OpPraHH3M Ye-
JIOBEKa), MpPH OTOM IE€PEBOAUTH MPAKTHYECKYI0 3agady B y4eOHYIO, BBIIEISITh CYIIECTBEHHBIE
CBOWCTBa/IIPU3HAKH (PU3NUECKUX SIBICHUIL;

OIMCHIBATh M3YYCHHBIE CBOMCTBA TN M (PU3MYECKHE SBICHUS, UCTIONB3Ysl (PU3UUECKUE BEITHMUYUHBI (CPEIHSST U
MI'HOBEHHasl CKOpPOCTh Tejla NpPH HEPABHOMEPHOM JIBUKEHHM, YCKOpPEHHME, NEpEeMElLIeHHE, IyTh, YIJIOBas
CKOpOCTh, CHJIa TPEHHUSI, CHJIa YIPYTOCTH, CHJIA TSDKECTH, YCKOpPEHUE CBOOOHOTO TaJIeHHsI, BEC TEJa, UMITYJIbC
Tela, UMITYJIbC CHIIBI, MeXaHW4ecKass paboTa M MOIIHOCTh, MOTEHIMAJbHAS JHEPTHsl Tena, MOTHATOrO HaJ
MOBEPXHOCTBIO 3€MJIM, TOTEHLMANbHAS DJHEPIHsl C)KATOM MpPYXKHHBI, KHHETHYECKass JHEpPrus, MOoJHas
MeXaHHUecKasi SHEpTus, MEePUOJl M 4acToTa KojeOaHWH, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKO-
pOCTh CBeTa, MOKa3aTellb MPEIOMIICHHS CPEbl); MPU ONMCAHUM IMPABHJIBHO TPAKTOBATH (MU3WYECKHI CMBICI
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MCIIOJIb3YEMbIX BEJIHYUH, 0003HAYCHHS U €OUHULBI (PU3NIECKUX BEINYHMH, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIIHNE
JaHHYI0 (U3MYECKYIO0 BEIMYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH TpadUKd H3YUYEHHBIX 3aBHCUMOCTEH
(GU3NYECKUX BEIMYHNH;

XapaKTepH30BaTh CBOMCTBa Tell, (r3NYecKue SIBICHHUS M MPOLECCH, UCHONB3YS 3aKOH COXPAaHEHHS SHEPTHH,
3aKOH BCEMHUPHOTO TATOTEHHS, NPHHIMI CYNEPIO3UIMNA CHJ, HPUHIUII OTHOCHTEIHHOCTH [ anmuies, 3aKOHBI
HeloTOHa, 3aKOH COXpaHEHMs HMITYJbCa, 3aKOHBI OTPaKEHHS U TPEJIOMIICHHUS CBETa, 3aKOHBI COXPaHEHHS
3aps0BOT0 M MacCOBOTO YHCEN MPH SICPHBIX PEaKIUIX; IIPH 3TOM JaBaTh CIOBECHYIO (hOPMYIMPOBKY 3aKOHA
¥ 3aIIMCHIBAaTh €r0 MaTeMaTHYECKOE BBIPAKEHHE;

OOBSACHATH (DU3MUYECKHE TPOLECCHl M CBOWCTBA TEJN, B TOM YHCIE M B KOHTEKCTE CHTYyaIlMli IMPaKTHKO-
OpPUECHTUPOBAHHOTO XapaKkTepa: BBIABIATh NMPUUYMHHO-CICJCTBEHHBIE CBSI3U, CTPOUTH OOBSACHEHHE U3 2—3
JIOTHYECKHX IIaroB ¢ ONOPOH Ha 2—3 M3Y4YEeHHBIX CBOWCTBA (PU3NUECKUX SIBICHUH, (PU3MUSCKUX 3aKOHOB WIIN
3aKOHOMEPHOCTEM;

pemaTts pacuéTHble 3a/1a4n (OIMUparoIiecs Ha CUCTeMY U3 2— 3 ypaBHEHHWH), UCTIONB3Ys 3aKOHBI U (hOPMYJIHI,
CBsI3bIBaONIE (DU3MUECKUE BEIMUYMHBI: Ha OCHOBE aHAM3a YCIOBHS 3a/laud 3alHCHIBATh KPAaTKOe YCIIOBHE,
BBISBIISITH HENOCTAIOIIME WM HM30BITOYHBIC JaHHBIE, BHIOMpAaTh 3aKOHBI W (HOpMYJBI, HEOOXOOUMEBIE IS
pelIeHNs, IPOBOANTH PACUETHI U OI[CHUBATH PEATMCTUIHOCTD MOTYYCHHOTO 3HAYCHHS (PH3HIECKON BEIIMUMHBL;
pacmo3HaBatTh MPOOIEMbI, KOTOPBIE MOKHO PEIIUTh MPH MOMOIIN (PU3MYECKUX METOIO0B; UCTIONB3YS ONHCAHHUE
UCCIIEZIOBAHUS, BBIIEIATH NPOBEPSEMOE IMPEANOTIOKEHHE, OICHUBATH MPABHIBHOCTh MOPSAAKA IMPOBEICHUS
HCCJIICA0BaHNA, ACJIAaTh BbIBOAbI, MHTCPIIPETUPOBATL PE3YJIbTAThI Ha6J’IIOI[CHI/H71 " OIIBITOB,

MPOBOJMTH OIBITHI MO0 HAOMIONEHHNIO (PU3NYECKUX SBICHUN WU (PU3MYECKUX CBOMCTB Tel (M3yYeHHE BTOPOTO
3akoHa HproTOHA, 3aKOHA COXpAaHEHHUS YHEPTUH; 3aBUCHMOCTH TIepHo/ia KOJIIeOaHHi MPY)KWHHOTO MasiTHUKAa OT
Macchl Tpy3a M JKECTKOCTH IPYKHUHBI M HE3aBUCHMOCTH OT aMIUIUTYABI MaJbIX KOJICOAHHA; MPIMOIHHEHHOE
pacmpocTpaHeHHEe CBETa, pas3liokeHHe Oenoro cBeTa B CIIEKTP, W3yYCHHE CBOWCTB H300paKeHUS B
TUIOCKOM 3epKajle M CBOMCTB HM300pakeHHs MpeaMmera B coOuparoliell JIMH3e; HaOJI0JICHWE CIUIOMIHBIX U
JTUHEWYaTHIX CIEKTPOB M3IYYCHHUS): CAMOCTOSTENFHO COOMpaTh YCTaHOBKY W3 HM30BITOYHOrO Habopa 000-
PYIOBaHUSL; OIMCHIBATH XOJI ONBITA M €T0 PE3yIbTaThl, (POPMYITHPOBATH BHIBOIGI,

NPOBOJIUTH NPU HEOOXOJUMOCTH CEPHUIO TNPSIMBIX HW3MEPEHUH, ONpeNessis CpeiHee 3HAueHHe H3MepseMOoi
BennynHbl  ((POKyCHOE  paccTosiHHMEe  coOuparoliedl  JIMH3bI);  OOOCHOBBIBaTH  BBIOOp  cmocoba
M3MEPEeHHS/ I3MEPUTEILHOTO TIPHOOopa;

IMPOBOJAUTL HUCCICAOBAHUC 3aBUCHUMOCTEN (1)I/I3I/I‘-ICCKI/IX BCJIMYUH C HCIOJB30BAHUCM IIPAMBIX I/I3MepCHI/II71
(3aBHCHMOCTh TIYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JBI)KCHHH 0O€3 Ha4yaJbHOW CKOPOCTH; IepHoIa
KOJ'Ie6aHI/II\/'I MAaTe€MaTU4YCCKOro MasdTHUKA OT JJIMHBI HUTHU; 3aBUCUMOCTHU yIJia OTPAXKCHUA CBETA OT yTJia MMaJCHUA
W yriia TpeJIOMJICHUs] OT yIJia NaJieHus): TUNIAHUPOBaTh MCCIIEAOBAaHKIE, CAMOCTOSITEIEHO COOUpPATh YCTaHOBKY,
(HUKCHPOBATH PE3yJBTATHI MTOJYYEHHOH 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUJIE TaOIHI ¥ rpaduKoB, 1enaTh
BBIBOJKI 11O pE3yJIbTaTaM HUCCJIICAOBAHMA,

NPOBOJUTH KOCBEHHBIC H3MEpeHUs (DU3NYECKHX BeNWYMH (CPEeaHSS CKOPOCTh M YCKOpPEHHE Tela TpH
PaBHOYCKOPEHHOM JIBUXKCHHMU, YCKOPEHHE CBOOOJIHOTO TaJieHUs, JKECTKOCTh TMPYKUHBI, KOI(D(DUIUCHT
TPEHHsl CKOJIbKEHHs, MeXaHW4eckas padoTa M MOIIHOCTb, YaCTOTa U MEePHOJ KojeOaHWil MaTeMaTHIeCKOTO
U TIPY)KMHHOTO MAsTHUKOB, ONTHYECKas CHWiIa COOMpAIOIIEH JIMH3BI, paJMOAKTHBHBIN (OH): IUIAHHPOBATH
M3MEpEeHHs; COOMpaTh SKCIEPUMEHTANbHYI0 YCTAHOBKY W BBINIOJHATH W3MEPEHHA, CIeAys INPeasioKeHHON
MHCTPYKILUH; BBIYUCISTH 3HAYCHHE BEIMYMHBI U aHAJIHM3UPOBATH MOIYYCHHBIE PE3yJIbTAThI C yYETOM 3aIaHHON
HOTPELTHOCTH U3MEPEHUIA;

COOJIFOIaTh TPaBMIIa TEXHUKH 0E30ITIaCHOCTH IpH paboTe ¢ 1ab0paTOpHBIM 000PYIOBaHUEM;

pa3nMyaTh OCHOBHBIC NMPU3HAKK M3YyYCHHBIX (DM3MYECKUX MOJEJIeH: MaTepualibHas TO4YKa, adCOIOTHO TBEPIOE
TeJo, TUTaHEeTapHask MOJIEIIh ATOMA, HYKIIOHHAS MOJIEJIb aTOMHOTO S/Ipa;

XapaKTepU30BaTh NPUHLIMIBI ACUCTBHUS N3yYEHHBIX MPHOOPOB M TEXHMUYECKHX YCTPOWCTB C ONOPOM Ha HX
OIMMCaHUA (B TOM YHCIC: CIUAOMETP, OATYUKH IIO0JIOKCHHA, PACCTOAHUA U YCKOPCHHA, paKeTa, 3XO0JIOT
CIEKTPOCKOII, JO3UMETp, Kamepa BuiibcoHa), MCHONB3yS 3HAHUA O CBOWCTBaX (DU3WYECKUX SIBICHHHA W
HeoOXoauMbIe (PM3MIECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH H3YYEHHBIX TEXHHYECKUX YCTPOMCTB, W3MEPUTEIBHBIX
NpUOOPOB M TEXHOJIOTUIECKUX MPOIIECCOB MPHU PEIICHUH YIeOHO-TIPAaKTHUECKUX 32134,

NPUBOJIUTh TIPUMEPBI/HAXOIUTh MHAOOPMAIMIO O MpHUMEpax MPaKTUYECKOTO HCHOIb30BaHUS (UIUIECKUX
3HaHUH B TIOBCEIHEBHOM KU3HM s oOecrieueHHs O€30HacHOCTH MNpH OOpalleHud ¢ npudopamu
Y TEXHUYECKUMH YCTPOHCTBaMH, COXPAaHEHHUS 340POBbsl U COOJIOACHUS HOPM 3KOJIOTMYECKOrO IMOBEICHUS B
OKpYyKarolllel cpejie;
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OCYIIECTBIATh MOUCK HH(pOpManuu (QHU3MUECKOTO CoAcpaHUs B ceTH VIHTEpHET, CaMOCTOSATEIBHO
(hopMyITUpYys TIOUCKOBBIN 3alpOC, HAXOAUTH IyTH OMPE/CIICHUS IOCTOBEPHOCTH MOTYYSHHON MH()OpMAaNUU Ha
OCHOBE UMECIOIIHXCSA 3HAHUH U JTOMOTHHUTEIBHBIX HCTOYHHKOB;

UCTIONb30BaTh TPH BBIIOJHEHUM Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JIUTEparypy (QHU3HUECKOTro
CONlepKaHUsl, CIPAaBOYHBIE MaTepUaNbl, pecypchl ceTh WHTepHeT; BIaAeTh NpuéMaMu KOHCIEKTHPOBAHHS
TeKcTa, MpeoOpa3oBaHus MHPOPMAIIMK U3 OJTHOW 3HAKOBOM CHCTEMBI B IPYTYIO;

CO37aBaTb COOCTBEHHBIE IMHUCHMEHHBIE M YCTHBIE COOOIIEHWS Ha OCHOBE HWH(OpPMAIMH W3 HECKOJIBKUX
WUCTOYHUKOB  (PM3MYECKOTO  COACpKAHMSA, NYONIMYHO NPEIACTABIATh  pPE3YJbTaThl MPOCKTHON  WMIIU
HCCIEA0BATENBCKOM NEATEIBHOCTH; IPU 3TOM IPaMOTHO HCIONb30BaTh W3YUYEHHBIM NOHATHUHBINA ammapaT
M3ydaeMoro paszuena (QU3MKA W COMPOBOXAATH BBICTYIUIGHHWE TMpe3eHTaluell ¢ yd4€TOM OCOOEHHOCTeH
ayIUTOPHUH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 kaacc (68 1)

TemaTuuecKkui 0JI0K,
TeMa

OcHoBHoOe coiep:kaHne

OcHOBHBIE BUABI 1eSITeTbHOCTH yYamuxcs (Ha yPOBHe Y4eOHBIX
JaeiicTBHIl)

JuiekTpoHHBbIE (U (pOBLIE)
o0pa3oBaTeiibHbIe pecypchl

Pasznen 1.

Du3nka U eé posib B NO3HAHUM OKPY:Kawuero mupa (7 1)

Du3nka — HayKa o

®u3nka — HayKa O IpUpPOoZeE.

BrisBinenne paznmmﬁ MEXOY (l)I/I3I/I‘ICCI(I/IMI/I 1 XUMHYCCKHMHU

npupozae (2 4) SBnenus npuposl. Pusndeckue | npesparieHusmu (MC — xumus). PacrosnaBanue U Kiaaccu(UKaIms Poccwuiickast SIeKTpOHHAs
SIBJICHHSI: MEXaHUUYECKHUE, (bHU3MYECKUX ABICHUI: MEXaHUYECKHX, TETUIOBBIX, JICKTPHYECKHUX, IIKoJIa
TEIUTOBEIE, DIIEKTPUIECKHE, MarHUTHBIX M CBETOBBIX. HabmromeHne 1 onrcanue (GHU3HIECKUX SBICHHUM https://resh.edu.ru/
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE

duznyecKue du3HYECKUE BETHYHHBI. OrmpesienieHre 1EHBI JIEIEHUS IKabl K3MEPUTEIbHOTO pudopa. M3mepenue | Enunas koyutekiws udpoBbIX

BeJIMYMHBI (3 4)

N3mepenne pu3ngecKux
BenuunH. Pusnueckre npuoOopsl.
ITorpemHOCTb U3MEPEHUM.
MexnayHapoiHas cuctemMa
€I1HHII

JINHEHHBIX Pa3MEPOB TEIl U IIPOMEKYTKOB BPEMEHU € yYETOM
norpemrHocTel. M3mepenne o6bEMa )XuaKoCcTH U TBEPAOTO Tena. M3mepenue
TEMIICPATYPHI ITPU IMOMOIIH KUJAKOCTHOI'O TCPMOMETPA U JaTUUKaA
TeMIIepaTypsl. BrInogHeHNe TBOPUECKUX 3a/IaHUH MO0 IOUCKY CIIOCO00B
HU3MEPEHUs] HEKOTOPBIX (PU3NIECKUX XapaKTEPUCTUK, HAIIPUMED pPa3MepoB
MaJbIX 00BEKTOB (BOJIOC, POBOJIOKA), YAAIEHHBIX O0BEKTOB, OOJIBIINX
paccTosIHUH, MaIIBIX IPOMEKYTKOB BpeMeHU. OOCYKIeHUE MpeiaraeMbIx
croco0oB

00pa3oBaTeNbHBIX PECYPCOB
http://school-collection.edu.ru

Poccuiickas anekTpoHHast
IIIKOJa
https://resh.edu.ru/

EcTecTBeHHO-
HAYYHBI MeTO
no3Hanus (2 u)

Kak ¢usuka u apyrue
€CTECTBEHHBIE HAYKH H3Y4arOT
npuponay. EctecTBeHHO-Hay4HBII
METO/ MTO3HaHUs: HAOJIoAeHHE,
MTOCTaHOBKA HAYYHOT'O BOIIPOCa,
BBIJIB)KEHHUE THIIOTES,
3KCIIEPUMEHT TI0 TTPOBEPKE
TUIIOTE3, OOBSICHEHHE
Ha0JI0JTaeMOT0 SIBJICHMS.
Onucanue HpU3NIECKUX SBICHUM
C TIOMOIIBIO MOJIENEN

BriiBrkeHne runoTes, 0ObACHSIOMNX MPOCTHIE SIBICHUS, HAlpUMeEp:

— TMOYEeMY OCTAHABJIMBAETCS IBUIKYILEECS 110 TOPU30HTAIBHON
[IOBEPXHOCTH TEJIO;

— HOYEMY B )KapKylo MOrOAY B CBETJION OJEKIE MPOXIaTHEN, UEM B
TémHOM. [Ipeanoxenne crnoco00B MPOBEPKU TUIIOTES.

[IpoBenenue ucciuen0BaHus MO MPOBEPKE KAKOW-IMOO TUIOTE3bI, HAIPUMED:
JABHOCTD MOJNETA APUKa, MIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM
Oonbuie BeicoTa mycka. Iloctpoenue npocteimumx Moaeneit puznyeckux
SIBIIEHUH (B BUJIE pUCYHKOB WJIM CXEM), HallpuMep MaJieHre MpeIMeTa;
IIPSIMOJIMHEHHOE PacIpOCTpaHEHHUE CBETa

Enunas komnexknus mudpoBbIx
00pa3oBaTenbHBIX PECYPCOB
http://school-collection.edu.ru

Pazpen 2.

I[lepBoHaya/ibHBIE CBEJAEHNS] 0 CTPOEHUM BelecTBa (6 1)

CTtpoeHue BenecTBa
2w

ATOMBI M MOJIEKYJIBI, HX
pa3Mepbl. OTBITHI,
JIOKa3bIBAIOIUE JUCKPETHOE
CTPOEHUE BEIIECTBA

Habnronenune n nHTEpIpeTaLivs ONBITOB, CBUAECTENBCTBYIOMINX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOSHHMH BEILECTBA: OIBITH C PACTBOPEHUEM Pa3IMYHbIX
BeIecTB B Bojie. OmeHKa pa3MepoB aTOMOB M MOJIEKYJI C UCTIOJIb30BaHUEM
¢dororpaduii, nogyueHHBIX HA ATOMHOM CHJIOBOM MHKpockore (ACM).

®denepanbHbI HEHTP
HHPOPMALMOHHO-
00pa30BaTeIbHBIX PECYPCOB
(®LIUOP)
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https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/

OrnpenaeneHre pa3MepoB MaJbIX TEI

http://window.edu.ru/

Poccuiickas anexkTpoHHas
IKoIa
https://resh.edu.ru/

JIBMiKeHHe U
B3anMojelicTBHE
YaCTHII BellleCTBA
29

JIBrKeHHne 4acTHI] BeIIeCTBa.
CBsI3b CKOPOCTH JABIDKEHUS
YaCTHUIL C TEMIIEPATYPOH.
BpoyHoBCcKoOe nBUKECHUE.
Huddysus. Bzanmopeiicteue
YaCTHUI BEIIECTBA: PUTSHKCHUE
Y OTTAJIKUBAHUC

Habmonenne u 00bsicHeHHE OpPOYHOBCKOTO ABMKEHUS U ABICHUS
muddysun. [IpoBenenre n 00bSICHEHNE OMBITOB IO HAOIIOAEHUIO TETLIOBOTO
pacmmpenus ra3oB. [IpoBeneHne u 00bICHEHNE OMBITOB 110 OOHAPYKEHHIO
CHJI MOJIEKYJISIPHOTO MPUTSDKEHUSI U OTTaJIKUBAHHUS

®denepaibHbIi HEHTP
nHpOPMAITMOHHO-
00pa3oBaTeIbHBIX PECYPCOB
(®IINOP)
http://window.edu.ru/

Poccuiickas snekTpoHHast
LIKOJIa
https://resh.edu.ru/

ArperaTHsle
COCTOSIHMS BellecTBa
2w

ArperaTHble COCTOSTHUS
BEIIECTBA: CTPOCHHUE r'a30B,
KUAKOCTEH U TBEPIBIX
(KpUCTaIIINYECKNX) TETl.
B3auMocBs3bp MEXIY
CBOICTBaMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUAX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHreM. OCOOCHHOCTH
arperaTHbIX COCTOSIHAN BOJIBI

Onucanue (c UCMIOIB30BAaHUEM MTPOCTHIX MOJIETIEI) OCHOBHBIX pa3iyuuil B
CTPOCHUH T'a30B, JKUAKOCTEH u TBEPABIX Ted. OOBsICHEHUE MaJIOH
C)KMMAaEeMOCTH JKUAKOCTEH U TBEPABIX Tell, OOIBIION CKUMAEMOCTH I'a30B.
OOnbsicHeHue coxpaHeHus: GOpPMbI TBEPIBIX TN U TEKYYECTH KHUIKOCTH.
[IpoBenenme ONMBITOB, JOKA3BIBAIOIINX, YTO B TBEPIOM COCTOSTHIU BOJIBI
YaCTHUIIBI HAXOAATCS B CPEIHEM JaNblie APYT OT Apyra (INIOTHOCTh
MEHBIIE), UM B KHUIKOM. Y CTAHOBJIIEHHE B3aUMOCBS3U MEXKAY
0COOEHHOCTSAMH arperaTHbIX COCTOSHHIA BOJIBI M CYIIIECTBOBAHUEM BOJHBIX
opranusmoB (MC — 6uomnorus, reorpadus)

Poccuiickas anekTpoHHast
IIIKOJa
https://resh.edu.ru/

Pasznen 3. IBu:keHue u B3aumojeiictsue et (21 u)

Mexanuueckoe
aBuaxenue (5 4)

MexaHnuecKkoe IBUKEHHE.
PaBHOMEpHOE U HEpAaBHOMEPHOE
nerxerne. Ckopocts. CpeaHss
CKOPOCTb NPH HEPABHOMEPHOM
IBWKEeHNH. Pacuér mytu n
BpPEMEHH JBH)KCHUS

HccnemoBanne paBHOMEPHOTO JIBUKESHHS U OTIPENIEIICHNE €T0 IPU3HAKOB.
Hab6mtonenue HepaBHOMEPHOTO IBIDKCHUS U OTIPEICIICHHUE €T0 OTIMYUN OT
paBHOMEPHOTO JIBIKEHUA. Perienue 3aa4 Ha onpe/IelieHue IMyTH, CKOPOCTH
Y BPEMEHU PaBHOMEPHOTO BMKEeHHS. AHAIN3 IrpadKOB 3aBUCUMOCTH TYTH
Y CKOPOCTH OT BPEMEHH

Enunas komnexknus mudpoBbIx
00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

Poccuiickas snekrpoHHast
[IKOJIa
https://resh.edu.ru/

HNuepuus, macca,
IJIOTHOCTH (6 )

SIBnenne uHepuuu. 3aKoH
nHepuuu. Bzaumopeiicteue ten
KaK MPUYUHA U3MCHECHIS
CKOpOCTHU JBUXEHUS Ten. Macca
KaK Mepa UHEPTHOCTHU TeJa.
IInorHocTh BenecTBa. CBSI3b
IUIOTHOCTH C KOJIMYECTBOM

OOmBsicHeHnE 1 IPOTHO3UPOBAHNE SIBIICHUN, 00YCIIOBICHHBIX HHEPLIUEH,
HarnpuMep:

YTO MPOUCXOAUT MPU TOPMOXKEHNH MIIN PE3KOM MaHEeBpe aBTOMOOHIIS,
[I04YeMy HEBO3MOKHO MTHOBEHHO MTPEKPATUTH IBUKEHHUE Ha BEJIIOCUIIENE WU
camoKare u T. 1.

[IpoBenenme v aHATN3 OMBITOB, IEMOHCTPUPYIOIINX H3MEHEHHE CKOPOCTH
JBI)KCHHS TeJIa B pe3yNbTaTe NEHCTBHUS Ha HETO Ipyrux Teln. Pemenne 3amau

Ennnas xonnexuust ugpoBbIX
00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

Poccuiickas snekTpoHHast
HIKOJIa
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http://window.edu.ru/
https://resh.edu.ru/
http://window.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/

MOJIEKYJI B €IMHUIIE 00bEMA
BeEIIleCTBa

Ha OIpeJIeJIeHUe MacChl Tela, ero 00béma 1 iotHocTu. [IpoBenenue u
aHaJIN3 ONBITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHHUS CKOPOCTH
TeJa OT €ro Macchl IPU B3aUMOJCHCTBUHM Tell. VI3mMepeHne Macchl Tena
pa3nuuHbIMU crioco0amu. OnpeeneHne IUIOTHOCTHU Tella B PEe3yJIbTaTe
H3MEpPEHUsl ero Macchl M 00bEMa

https://resh.edu.ru/

Cuia. Buasl cui
(10 v)

Cwmta kaKk XapaKTepUCTHKA
B3ammMozeicTBus Ten. Cuna
ynpyroctu u 3ako ['yka.
N3mepenue cuibl ¢ TOMOIIBIO
JIMHaMoOMeTpa. SIBiieHue
TATOTCHUS U CHUJIA TSDKECTH.
Cuna TSXKECTH Ha IPYTUX
mwiaHeTax. Bec Tena.
HepecomocTts. CriokeHue cui,
HaIpaBJICHHBIX 110 OJAHOU
npsiMoil. PaBHoelcTBYOIIAS
cun. Cuna tpenus. Tpenue
CKOJILXKEHUS ¥ TPEHHUE TIOKOSI.
TpeHnue B Ipupoie U TEXHUKE

Nzydenne B3anMoIeHCTBHUS KaK TPUYUHBI I3MEHEHHUS CKOPOCTH TeJa WA
ero peopmarinu. OnrcaHne peasbHBIX CUTyallnii B3aUMOJICHCTBHS TEM C
MTOMOIIIBbIO MOJICIICH, B KOTOPBIX BBOJIUTCS MOHSATHE U N300PaXKECHUE CHJIBIL.
Nsyuenue cunsl ynpyroctu. MccnenoBanue 3aBUCUMOCTH CHIIBI YIIPYTOCTH

OT yIUTMHEHHUS PE3MHOBOTO IITHYPa WK MPYKUHBI (C TOCTpOeHNEM rpaduka).

AHanu3 NpaKTHYECKUX CUTYaIMi, B KOTOPBIX NPOSIBISIETCS ICHCTBUE CHIIBI
ynpyroctu (YnpyrocTb Ms4a, KpOCCOBOK, BETOK JIepeBa  1Ip.). AHau3
CUTYyaLuii, CBA3aHHBIX C SBICHUEM TAroTeHHs. OObsACHEHHE OpOUTAIBHOTO
JBIDKEHHS TUTAaHET C MCIIOIb30BAHUEM SIBICHUS TATOTCHUS U 3aKOHA
nHepuun (MC — actponomus). 3mMepeHue Beca Tena ¢ OMOUIbI0
nuHaMoMeTpa. O00CHOBaHHE 3TOTO CrIoco0a U3MepeHust. AHaIU3 U
MOJICJINPOBAHME SIBIICHHUSI HEBECOMOCTH. DKCIIEPUMEHTAILHOE MOIyICHUE
IIpaBUJIa CJIIOKEHUS CHUJI, HAIIPABJICHHBIX BJIOJIb OAHOW IIPSIMOM.
Onpenenenne BeTWYUHBI paBHOJAEHCTBYIOIEH cri. M3yueHnue cuibl TpeHus
CKOJIB)XEHUSI U CHJIBI TPEHUS ITOKOSL.

HccnenoBanye 3aBUCUMOCTH CHIIBI TPEHUS OT CHIIBI AABJICHUS U CBOMCTB
TPYIIMXCS TOBEPXHOCTEN. AHAIN3 MPAKTUYECKUX CUTYaIUi, B KOTOPBIX
MIPOSIBJIIETCS ISUCTBUE CHIIBI TPEHUSI, UCTIONIB3YIOTCS CIIOCOOBI €€
YMEHBIIECHUS WIN yBEIHYeHHUs (KaTaHUE Ha JbDKAX, KOHbKAX, TOPMOXKEHHE
aBTOMO6I/IJ'I$I, HCIIOJIb30BaHUEC MMOJUIMITHUKOB, IIJTaBAHWEC BOJHBIX ) KHBOTHBIX
u 11p.) (MC — Guosnorusi). Pemenune 3a1a4 ¢ ucnoib3oBaHueM HOpMYIT st
pacuéra CHIIBI TSDKECTH, CHIIBI YIIPYTOCTH, CHJIBI TPEHUS

®denepaibHbIi HEHTP
MHQOPMAaIUOHHO-
00pa3oBaTeNIbHBIX PECYPCOB
(®LIMOP)
http://window.edu.ru/

Poccuiickas snekTpoHHast
IKOJa
https://resh.edu.ru/

Pazpnen 4. laBiienne TBEPABIX TeJl, :KUAKOCTEN U ra3os (19 )

JaBaenue. Ilepenaua
JNaBJIEHUSI TBEPABIMHU
TeJaMM, JKUAKOCTSIMU
u razamu (3 4)

Hasnenue. Crioco0bl
YMEHBUICHUS U YBEITUUCHUS
naBieHus. JlaBnenue rasa.
3aBHCHMOCTD JIaBJICHHS I'a3a OT
00B€Ma u TeMmepaTypel.
Ilepenaua naBneHust TBEPABIMU

TCJIaMH, ) KHAKOCTAMHU U ra3aMu.

3akon [lackais.
[THeBMaTHyecKue MallIMHbI

AHanmu3 1 00bSICHEHHE OIBITOB U MPAKTHYECKUX CUTYAIH, B KOTOPBIX
posiBIsieTcsl cuia naBieHns. OO0CHOBaHUE CIIOCOOOB YMEHBIICHUS U
YBEIMYCHUS JaBlieHUs. V3ydeHne 3aBUCUMOCTH TaBJICHUS Ta3a OT 00bEéMa
TeMIiepaTypsl. 3yuenne ocoOeHHOCTEH TIepenaun JaBICHUS TBEPABIMH
TEaMH, XXUJIKOCTIMH U TazamMu. OOOCHOBaHUE PE3YNILTATOB OMBITOB
O0COOCHHOCTSIMH CTPOCHHSI BEIIECTBA B TBEPIOM, KHUIIKOM M ra3000pa3HOM
COCTOSIHUSIX. DKCTIEpUMEHTAIBFHOE TOKA3aTeILCTBO 3aKkoHa [lackars.
Pewenune 3aa4y Ha pacy€T JaBiaeHuUs TBEPAOIO TeNa

Enunas xommexims uH(prBLIX
00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

Poccwuiickas anexTpoHHas
IIKOJIa
https://resh.edu.ru/

JlaByieHMe JKMAKOCTH

3aBHCHMOCTD JaBJICHUS

I/ICCJ'IC,Z[OBaHI/IC 3aBUCUMOCTHU OABJICHUSA XXUAKOCTH OT FJ'IY6I/IHLI TMOrPpYy>KCHHUA
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https://resh.edu.ru/
http://window.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

(34)

JKUAKOCTHU OT TITyOUHBI
MOTPYKECHHUS.
T'mapocraTuyeckuil napamokc.
Coobmaromuecs cocyIbl.
lMunpaBnuyeckue MEXaHU3MBI

Y TUIOTHOCTH KukocTu. Habnronenue u 00bsICHEHHE THIIPOCTATHYECKOTO
rapaJiokca Ha oCHOBe 3akoHa [lackas.

M3yuenune cooOImarommxcs CoOCyI0B. Perenne 3ama4d Ha pacu€T MaBICHUS
#uakoctd. OObSICHEHNE TPUHITHUITA JCHCTBHS THIPABINYECKOTO TIpecca.
AHanu3 1 00BACHCHHE TPAKTHYSCKUX CUTYAIUH, IEMOHCTPUPYIOIIUX
MIPOSIBIICHHE JaBJICHUS )KUIKOCTH U 3akoHa [lackans, HampuMep mpoeccos
B Opra"mu3Me NpH riryookoBo1HOM HeIpssHUU (MC — 6uonorus)

Poccwuiickas anexTpoHHas
IIKOJ1a
https://resh.edu.ru/

AtMocdepHoe
napJjenue (3 4)

ATtMmocdepa 3emnu u
aTMoc(epHOE JaBICHUE.
[IpuunHeI cyniecTBOBaHUS
BO3/YIITHON 000JI0YKH 3eMJTH.
Omnsit Toppuyennu. 3mepenue
atMoc(epHOro AaBICHUSI.
3aBHUCHMOCTH aTMOC(EpPHOTO
JABJICHUSI OT BBICOTHI HAJl
ypoBHeM Mopst. [Ipubops! ast
HU3MepeHus aTMoc(hepHOoro
JIABIICHHS

DKcnepuMeHTaNbHOE O0HApY)KeHUE aTMOC(EPHOTo IaBiIeHUs. AHATN3 U
00BsSICHEHHE OIBITOB U IPAKTHYCCKUX CUTYalMi, CBA3aHHBIX C ICHCTBHEM
atMoceproro napneHus. OObSICHEHNE CYIIeCTBOBaHMS aTMoc(eps! Ha
3emJie 1 HEKOTOPBIX IUIaHeTaxX WU e€ OTCYTCTBUS Ha APYTHX MJIaHETax U
Jlyne (MC — reorpadusi, actpoHomusi). O0bsicCHEHIE U3MEHEHUS
IUIOTHOCTU aTMOC(Epbl ¢ BBICOTON M 3aBUCUMOCTH aTMOC(EPHOTO JaBIICHUS
OT BBICOTHL. Pemienue 3ana4 Ha pacuér atMocepHoro nasneHus. Msyuenue
ycTpoiicTBa 6apomMeTpa-aHepouaa

Poccuiickas anekTpoHHast
LIKOJIa
https://resh.edu.ru/

JeiicTBHe :KMIKOCTH U
rasza Ha HOrpy:xéHHoe
B HUX TeJ0 (9 4)

JeiicTBre KUIKOCTH U ra3a Ha
MIOIPY>KEHHOE B HUX TEJIO.
BrrTankuBaromias (apxumeoBa)
cuia. 3akoH Apxumena.
[InaBanue Tem.
BosayxonnaBanue

DKclepuMeHTaNLHOE OOHAPY)KEHUE JCHCTBUS KHUIKOCTH U Ta3a Ha
OTPYXEHHOE B HUX Teno. OnpeeneHue BHITATKUBAIOIIEN CHIIBI,
JEHCTBYIOLIEH Ha TeJo, MOTPYyKEHHOE B KUAKOCTh. [IpoBenenue u
00CyKJIeHHE OIBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTh BBITAJIKUBAIOIIEH
CHWJIBI, ICKCTBYIOIICH Ha TEJIO B XKHUAKOCTH, OT 00bEMa MOTPYKEHHON B
YKUAKOCTB YacTH TeJa U OT INIOTHOCTH XKuAKocTH. MccnenoBanue
3aBHCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrPyKEHHON B )KUIKOCTh YaCTH
Tena. Pemenune 3a1a4y Ha IpUMEHEHHE 3aKOHa ApXUMeNa U YCIOBUS
m1aBanus Ten. KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYHPOBAHHE JTOAKH
U OTIpefIeTIeHHE €€ IPy30I0bEMHOCTH

Ennnast komnexkuust TudpoBeIx
00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

DenepanbHblil LEHTP
WHGPOPMAIOHHO-
00pa30oBaTeIbHBIX PECYPCOB
(®LUHUOP)
http://window.edu.ru/

Poccuiickas snekTpoHHast
IIKOJIa
https://resh.edu.ru/

Pa3zpnen 5. PaGora u MomHocTh. JHeprus (13 4)

Pa0ota u MOLLIHOCTH
(29)

Mexanndeckas pabdora.
MouHocTh

OKCTepUMEHTaJIbHOE OIPEIEICHNE MEXaHUIEeCKOH pabOThI CHITBI TSXKECTH
IIpY NAJICHUH TEJIA ¥ CUIIBI TPEHUS IIPU PABHOMEPHOM MIEPEMELIEHUH Tella
10 TOPU30HTAIBHON NIOBEPXHOCTH. PacyéT MOITHOCTH, Pa3BUBAEMOM IIPU
moasEMeE TI0 JIeCTHHIIE. Perenue 3a1a4 Ha pacy€T MEXaHU4IeCKO padoThI U
MOILHOCTH

Poccwuiickas anexTpoHHas
IKOJIa
https://resh.edu.ru/

IIpocTbie MEXaHU3MBI
(7 9)

HpOCTBIe MCXaHU3MBI: pblvar,
6.HOK, HaKJIOHHaA IINIOCKOCTh.

OrnpezeneHre BBIUTPHILIA B CUJIE POCTHIX MEXAHU3MOB Ha IIPUMEPE phluara,
MOJIBMKHOTO ¥ HEMOABM)KHOTO OJIOKOB, HAKJIOHHOM IVIOCKOCTH.

Enunas xonnexuust HugpoBbIX
00pa30BaTeIbHBIX PECYPCOB
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IIpaBmiio paBHOBECHS phIYara.
[Ipumenenne npasuia
paBHOBECHS pbIyara K OJI0Ky.
«30J10TOE IPaBUIIO» MEXAHUKH.
KII/I mpocThIX MEXaHU3MOB.
[IpocTbie MexaHU3MBI B OBITY U
TeXHHKe. PbIuaru B Tene
4eJI0BeKa

Uccnenoanne ycnoBus paBHOBecHs perdara. OOHapyKeHHE CBONCTB
MIPOCTBHIX MEXAaHU3MOB B Pa3IMYHBIX HHCTPYMEHTAX M MPHUCIIOCOOJICHUSX,
HCIIONB3YEMBIX B OBITY M TEXHHUKE, a TAKKE B )KUBBIX opranmmax (MC —
Ouoorus). DKCIEPUMEHTAILHOE JJOKa3aTeILCTBO PABCHCTBA PaboT mpH
MPUMEHEHUH MPOCThIX Mexanu3MoB. Omnpenencaue KI1J[ HakmoHHOM
IocKocTH. Perenre 3aa4d Ha MpIMEHEHNE TpaBUiIa PAaBHOBECHS pbluara u
Ha pacuét KII]]

http://school-collection.edu.ru

®denepaiabHbIi HEHTP
UHQOPMAaITUOHHO-
00pa3oBaTeIbHBIX PECYPCOB
(®LIHOP)
http://window.edu.ru/

Mexanndeckasi
Heprusi (5 9)

Kunerndeckas v moTeHIMATbHAS
sHeprus. [IpeBpailieHre 0JHOTro
BUJIa MEXaHUYECKOU SHEPTHH B
Jpyroil. 3aKOH COXPAHECHUS U
W3MEHEHUS SHEPTUU B MEXaHUKE

OKcepuMeHTaIbHOE OIIpeIeIeHe U3MEHEHNSI KHHETUYECKON

1 IOTEHUUAIBbHON HEPIUH TeJa IIPU €T0 CKAaThIBAaHUH 110 HAKJIOHHON
IJIOCKOCTH.

®opMyarpoBaHHE HA OCHOBE UCCIIEJIOBAHNS 3aKOHA COXPaHEHUS
MexaHuueckor sHeprun. OOCyxIeHre TPaHnL] IPUMEHUMOCTH 3aKOHA
COXpaHeHus 3Hepruy. Pemenue 3a1au ¢ HCHOIb30BaHUEM 3aKOHA
COXPaHEHUs SHEPTUU

Poccuiickas anexTpoHHas
IKoIa
https://resh.edu.ru/
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8 ku1acc (68 1)

TemMaTuYecKHH 0JI0K,
TeMa

OcHoBHoOe CoAepKaHue

OcHoBHBIE BU/BI IeSITeIbHOCTH yyamuxcs (Ha YpoBHe Y4eOHBIX
JaeiicTBHUil)

yekTpoHHBIE (LM (PpPOBLIE)
o0pa3oBaTeJibHbIE pecypChl

Pa3znen 1. TenuioBbie siBjienusi (22 4)

TenioBbie mpouecchl
(21 v)

Temmnepatypa. CBsi3b
TEeMIIEpaTyphl CO CKOPOCTHIO
TETUIOBOTO JIBIKEHHS YaCTHII.
Bayrpennss sneprus. Crioco0s
W3MCHEHUS BHYTPEHHEH
SHEpruH: TeIuionepeaada u
coBepireHne padoThl. Busr
TeIUIOTepeIaun:
TEIUIONPOBOIHOCTh, KOHBEKITHS,
usnydenue. Konuuecto
TEIIOTHI. Y IeJIbHas
TEIIOEMKOCTD BEILIECTBA.
TenmooOMeH 1 TetoBoe
paBHOBecHE. Y paBHEHUE
TeroBoro Oananca. [lnaBnenue
U OTBEpJ/ICBaHUC
KPUCTAJUTMYECKUX BEIIECTB.

Y nenbHas TEMJIOTA IJIABICHUSL.
ITapooOpa3oBanue

u KoHeHcanus. Mcnapenue.
Kunenue. Y nenpHas Temiora
nmapooOpa3oBaHwsl. 3aBUCUMOCTh
TEMIIEPaTyphl KUIIEHUS OT
aTMoc(epHOro AaBICHUSI.
BrnaxxHocTh Bo3ayxa. DHeprus
TOIUTHBA. Y IeTIbHAs TETUIoTa
cropanus. [IpuHIIUTIBL pabOTHI
TeroBbix ABurateneit. KITJ]
TCIIJIOBOT'O ABUTATECIIA. Tennosrie
JIBUTATEIN U 3alUTa
OKpY>Karolen cpebl. 3aKoH
COXpaHEHU U IIpe- BpallleHUs
SHEPTHH B MEXaHUYECKUX U
TETUIOBBIX TpoIleccax

O6ocHoBaHKE MpaBuIl H3MEPEHUs TeMiepatypbl. CpaBHEHHE Pa3THUHBIX
CHoco00B U3MEpPEHHS U LK TeMiiepaTypbl. Habmronenue u oObsicHeHue
OTIBITOB, JEMOHCTPUPYIOIIMX U3MEHEHUE BHYTPEHHEH YHEPTUH Tea B
pe3yibTaTe TeIonepenayu u paboTs! BHEHNX ciil. Habmonenue n
00BsSICHEHHE OIBITOB, 00CYKICHHE MPAKTHYECKUX CUTYaIHH,
JEMOHCTPHUPYIOLINX Pa3JINdHbIEC BUBI TEIIONEPEAAYH: TEIIONPOBOJHOCTD,
KOHBEKLHIO, U3JIydeHHe. MccienoBanue siBIeHUs TEII000MeHa mpu
CMEIIIMBAaHUU XOJIOMHOM U ropsucii Boabl. HabnroneHne ycTaHOBICHHMS
TEIUIOBOTO paBHOBECHS MEX]Ty ropsiuel U X0J01HOM Booi. Omnpenenenue
(M3MepeHne) KOIMIeCTBa TEIUIOTHI, TIOTYYEHHOTO BOJON TIPH TETIO0OMEHE C
HarpeThIM METAJUTMYECKUM HWIHHIPOM. OnpenencHue (M3MepeHue)
yIeIbHON TeTIOEMKOCTH BelllecTBa. Perienne 3a7a4, CBSI3aHHbBIX C
BBIYUCIICHHEM KOJIMYECTBA TEIUIOTHI U TEIJIOEMKOCTH IIPU TEIIIO0O0OMEHE.
AHanu3 cuTyaluil NpakTUYECKOr0 UCI0Ib30BAaHUS TEIUIOBBIX CBOKCTB
BEILIECTB U MaTEPUANIOB, HAIIPUMED, B LEIISX YIHEPTrOCOCPEIKECHUS:
TETUTOU30JISIHSL, SHEProcOeperaronie KPhIIi, TePMOAKKYMYJISITOPHI | T. 1.
Habmronenue siBieHuit ncnapenus 1 KonaeHcauuu. VcenenoBanue nporecca
HCTIAPEHUS PA3JIMIHBIX KUIKOCTeH. OOBbICHEHUE SBJICHUI UCTIAPCHUS U
KOHJICHCAIIUM HAa OCHOBE aTOMHO-MOJICKYJISIPHOTO yueHus. HaOmonenne u
00BsICHEHHE TPOLIECCa KUIICHHUS, B TOM YHCJIE 3aBUCHUMOCTH TEMIIEPATYPHI
KWIIEHUA OT AaBieHus. OnpezaeneHue (M3MepeHne) OTHOCUTEIbHON
BJIQXKHOCTH BO3 aAyxa. HaOmroneHne npoiiecca miaBieHns KPUCTAUIMYECKOTO
BEIIECTBA, HAPUMeED, JbJa. CpaBHEHHE MPOLIECCOB IIABICHUS
KPUCTAUTMUECKHUX TeJ U pa3MATrdeHus IpH HarpeBaHUM aMOp(HBIX Tedl.
Onpenenenune (M3MEpeHNE) YACIbHON TEIUIOTH TIABJICHNS JIb/1a.
OObsACHEHNE SIBIEHUH TUIABJIEHUS U KpuCTaJUIM3alli Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YYEHUS.

Pemenne 3aJ1a4, CBA3aHHBIX C BBIYHCJICHUEM KOJIHYCCTBA TCIIJIOTHI B
Ipoleccax TeIIonepeIady MPH IJIaBICHUH U KPUCTAIUTH3AINH, UCTIAPEHUH
1 KOHJICHCAIMK. AHAJIN3 CUTYaluil IPaKTUIECKOro MPUMEHEHUS IBICHUN
IUTaBJICHUS U KPUCTAILIU3ALUH, HAIPUMED, MOJTYYEeHHE CBEPXUUCTBIX
MaTepHalioB, COJIEBas rpejika u Jp. AHanu3 paboThl U 00bsICHEHHE
MPUHLMIA ISHCTBUS TETJIOBOTO ABUTraTeNs. Brraucienue KonuyecTBa
TETJIOTHI, BBIACISIOIETOCs IPY CTOPAaHUHU Pa3IMYHbIX BUJIOB TOIUIMBA, U

Ennnas xonnexnust ugpoBbIX
00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

DenepalibHBIN IEHTP
nHpOPMAITMOHHO-
00pa30BaTeIbHBIX PECYPCOB
(®IIOP)
http://window.edu.ru/

Poccuiickas anekTpoHHast
HIKOJIa
https://resh.edu.ru/
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KIIJI npuratens. OOCyXIeHHE SKOJIOTUIECKUX TIOCICICTBUI
WCIIONB30BaHUs ABUTATENIe BHYTPEHHETO CTOPaHUS, TCIUIOBBIX U
ruApostekTpocTadIil (MC — 3KOJIOTHSI, XMMUS)

Pa3zpnen 2. DinekTpuyeckne 1 MarHuTHbIe siBjaenus (32 u)

DyeKTpHYeCKHe
3apsabl. 3apsKeHHbIE
Tejla u UX
B3aumojeicreue (5 4)

Onekrpuzanus Tel. J[Ba poma
AIIEKTPUIECKUX 3aPSAI0B.
BsaumoneiicTBue 3apsskeHHBIX
ten. 3akoH Kynona.
Onexrpuyeckoe mose. [IpuHImT
CYTEPIIO3ULINH SNEKTPHYECKUX
nonei. Hocurenu
AIIEKTPUIECKUX 3aPSAI0B.
OneMeHTapHbBIN 3JeKTPUIECKHi
3apsana. CtpoeHue aToma.
[IpoBOMHVKH W TUINEKTPUKH.
3aKOH COXpaHEHUS
ANEKTPHYECKOTO 3apsiia

HaGumoienme u mpoBeeHNE OTBITOB IO AIEKTPU3AIUH TE

IIpH CONMPUKOCHOBEHWH U MHAyKuMel. Habmronenue u oObsicHeHNE
B3aUMOJICUCTBUS OJJHOMMEHHO U PA3HOUMEHHO 3apSKEHHBIX TEI.
OOBsICHEHUE TIPUHITATIA AEHCTBUS dIIeKTpockona. OObsICHEHNE SBICHUN
ANEKTPU3ALINH TIPU COMTPUKOCHOBEHNUH Tell M HHAYKIIMEH C HCIIOIb30BaHUEM
3HAHUI 0 HOCUTEIX JIEKTPUUYCCKUX 3aps/IOB B BellecTBe. PacrozHaBanue u
O0OBSICHCHHE SBJICHHI DJICKTPU3AIMH B TOBCECTHEBHOM KU3HHU.

Habmonenne n 00bsiICHEHHE OIBITOB, HILTFOCTPUPYIOIINX 3aKOH COXPaHEHUS
ANIEKTPUIECKOTo 3apsiia. HaOmroneHre OnbITOR MO MOJICIIMPOBAHUIO
CUJIOBBIX JIMHUH 3JIEKTpUuecKoro nojs. MccnenoBanue 1ecTBUA
ANEKTPUIECKOTO TIOJIS Ha IPOBOTHUKU U TUDIIEKTPUKHU

Enunas xommekus mudpoBbIX
00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

®denepaibHbIi HEHTP
UHQOPMAaIIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB
(®LIHOP)
http://window.edu.ru/

Poccuiickas snekTpoHHast
IKOJa
https://resh.edu.ru/

HocTosiHHBIN
3JIEKTPU4YECKUIl TOK
(22 v)

DNEeKTPUIECKUN TOK. Y CIIOBUS
CYIIIECTBOBAHUS IIIEKTPHIECKOTO
TOKa. MICTOYHWKH TTOCTOSTHHOTO
TOKa. J[efCTBUS 3JIEKTPUUECKOTO
TOKa (TEIUIOBOE, XHMHYECKOE,
MarHUTHOE). DJIEKTPUIECKUH
TOK B )KMJKOCTSIX U ra3ax.
Onektpuyeckas emnb. Cuna
TOKa. DIEKTPUYECKOE
HanpsokeHue. ConpoTHBIIEHHE
IIPOBOJIHUKA. Y IENBHOE
COTIPOTHBIICHHE BEIIECTRA.
3akoH Oma 1151 yyacTKa LIETH.
ITocnenoBarensHOE

U TIapaJyIeIbHOE COEIMHEHHE
npoBoAHMKOB. PaboTa n
MOIIIHOCTD AJIEKTPUIECKOTO
Toka. 3akoH [xoymnsa—Jlenta.
ONEeKTPONpPOBOJIKA U
MOTPEOUTENH ANEKTPUIECKOI
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHe

Habnronenue pa3nuuHbIX BUAOB ACHCTBHS IEKTPUIECKOTO TOKA U
oOHapy)KeHHE ITHX BUIOB IEHCTBHS B IOBCETHEBHOM x)u3HU. COOpKa 1
HCHBITAHUE IEKTPUYECKOM LIENH MOCTOSHHOTO TOKa. V3MepeHue CHilbl ToKa
amnepMeTpoM. M3MepeHne aIeKTpUIeCcKOro HaNpsKeHUs. BOIbTMETPOM.
[IpoBenenue n 0ObsCHEHUE ONBITOB, JEMOHCTPUPYIOIINX 3aBUCUMOCTD
3JIEKTPUYECKOTO CONPOTHUBICHNS IPOBOAHUKA OT €r0 JJIMHBI, IUIOLIaI1
IIONIEPEYHOI'0 CeUYEHUs U MaTepuaina. MccienoBaHue 3aBUCUMOCTY CUJIbI
TOKa, IIPOTEKAIOIIEr0 YePe3 PE3UCTOP, OT COIPOTUBIIEHHS pe3UCTopa U
HanpspkeHus Ha pesuctope. [IpoBepka npaBuiia CI0XKEHUS HAIPSHKEHUH TIPH
10CJIE/I0BAaTEIIbHOM COSIMHEHNU JIBYX pe3ucTopos. [IpoBepka npasuia s
CHJIBI TOKA TIPY TapajieIbHOM COeIMHEHNH PE3UCTOPOB. AHAIIU3 CUTYAIHi
MOCJIEI0BATENIFHOTO M apaJlIeIbHOTO COEJMHEHUS! TPOBOJHUKOB B
JOMAILIHUX 3JIEKTPHUECKUX ceTsX. PelieHne 3a1a4 ¢ MCIOIb30BaHUEM
3akoHa OMma u opmyIt pacuéra 3IeKTPUYECKOro CONPOTUBICHUS NIPU
[IOCJIEZI0BATEIBHOM M MTAapaJlIeIbHOM COSAMHEHNH POBOJHUKOB.
Omnpenenenue pabOTHI HIIEKTPUIECKOTO TOKA, MPOTEKAIOIETO Yepe3
pesucrop. OmnpezeneHue MOIHOCTH JEKTPUIECKOTO TOKA, BBIIEIIEMOI
Ha pesucrope. VcciienoBanue 3aBUCUMOCTH CUJIbI TOKA Yepe3 JaMIIOUKy

oT HanpspkeHus Ha Heil. Onpenenenue KIIJ[ HarpeBatens. MccnenoBanue
IpeoOpa30BaHus IHEPTUM [IPU IOABEME I'Py3a AIEKTPOIBUTATEIEM.
OO0psacHeHue yCTPOMCTBA U MPUHIIMIA AEHCTBUS JOMAITHAX
3JIEKTpOHArpeBaTeNbHbIX TpHOopoB. OOBsICHEHHE TPUYHH KOPOTKOTO

Ennnast komnexkuust HudpoBeIx
00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

denepanbHbIi LEHTP
WHPOPMAIOHHO-
00pa3oBaTeIbHBIX PECYPCOB
(®LUHUOP)
http://window.edu.ru/

Poccuiickas snekTpoHHast
IIKOJIa
https://resh.edu.ru/
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3aMbIKaHUA U ITPUHOUAIIA I[eﬁCTBPISI IIaBKUX npe;[oxpaHI/ITeneﬁ. Pemenue
3aga4 ¢ UCIIOJb30BaHUECM 3aKOHa H)KOYIIH—.HCHLI&. Ha6J’IIO,I[€HI/IC
BO3HHUKHOBCHUA JJICKTPUUCCKOI'O TOKA B ) KUJIKOCTH.

MarHuTtHbI€e SIBJICHUSA
(5w

[TocTosiHHBIE MAaTHUTHL.
BzaumopeiicTBre NOCTOSITHHBIX
MarHuToB. MarauTHoE ToJie.
MaruuTHOe 1osie 3eMJId U ero
3HAUCHME IS )KU3HU Ha 3eMIIe.
OmpIT Opcrena. MarHuTHOE
T0JIE AIEKTPUUECKOTO TOKA.
[IpumeHeHue 31eKTPOMarHuToB
B TexHuKe. [{elicTBre
MarHATHOTO TIOJISl Ha TIPOBOTHUK
C TOKOM. DJIEKTPOBUTATENb
MTOCTOSTHHOT'O TOKA.
Ucnonb3oBanue
3JIEKTPOJIBUTaTENICH B
TEXHUYECKUX YCTPOHUCTBAX U HA
TpaHCIIOPTE

HccnenoBanne MarHUTHOTO B3aMMOAEUCTBHUS IOCTOSIHHBIX MarHUTOB.
N3ydenre MarHuTHOTO TOJIS IIOCTOSIHHBIX MAarHUTOB TIPH UX 00BEAMHEHUH H
pasnenenuu. IlpoBeneHue ONbITOB M0 BU3YyaIU3aLUHU NOJIS TOCTOSHHBIX
MarHuToB. M3ydyeHue siBjIeHNs HaMarHWn4MBaHuA BellecTsa. MccnenoBanue
JEHCTBUS ANEKTPUIECKOr0 TOKAa HA MAarHUTHYIO CTpeiky. [IpoBenenue
OMBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTb CHJIbI B3aUMOACUCTBUS KATYIIKU
C TOKOM M MarHura OT CHJIBI U HalpaBJIeHMs TOKa B KaTyIlKe. AHAIIN3
CUTYyalni MPaKTUYECKOTO MPUMEHEHHUS 3JIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX yCTPOUCTBAX, MPOMBIIIIIEHHOCTH, MeAunrHe). V3ydenne
JeHCTBUSA MarHUTHOTO MOJIsl HA MPOBOJHUK C TOKOM. M3ydeHue neicTBus
anektpoasuratens. Uzmepenue KI1J anexTpoaBuraTensHON yCTaHOBKH.
Pacno3naBanue U aHaIU3 pa3aIu4HbIX IPUMEHEHHUN JIEKTPO- IBUraTenei
(TpancnopT, OBITOBBIE YCTPOWCTBA U JIp.

Ennnas xonnexuust ugpoBbIX
00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

Poccuiickas anekTpoHHast
LIKOJIa
https://resh.edu.ru/

Paznen 3. CeeroBble siBjenust (13 1)

3aKkoHbI
pacnpoCcTpaHeHHus
cBeta (6 9)

Hcrounuku ceera. JIyuepas
Mozenb ceeta. [Ipsimonuueiinoe
pacripocTpaHeHHe CBETA.
3armenust Connua u JIyHsI.
Otpaxenue cBeta. [Imockoe
3epKayo. 3aKOH OTPAKEHUS
ceera. [Ipesnomnenue ceera.
3aKOoH MPEIOMIICHHS CBETA.
[lomHOE BHYTpEHHEE OTpAKEHUE
cBera. Mcronp3oBanue

Hab6uronenue onsITOB, JEMOHCTPUPYIOLINX SBICHUE PSIMOJIMHEHHOTO
pacnpocTpaHeHus cBeTa (BO3HUKHOBEHUE TEHH U TIOIYyTEHH), U UX
HWHTEPIPETALUS C UCTIONB30BAHUEM MOHATHSI CBETOBOTO J1yda. OObsCHEHNE
1 MOJECIIMPOBAHUE COJIHEYHOI'O U JIYHHOTO 3aTMeHHUH. MccnenoBanue
3aBUCHMOCTH yTJ1a OTPAXKEHHS CBETOBOTO JIy4da OT yIJia naaeHus. M3yuenue
CBOWCTB M300pa’keHHs B INIOCKOM 3epkaiie. Habmronenue u oobsicHeHne
OTIBITOB IO MOJYYECHUIO N300paKEHHH B BOTHYTOM U BBIITYKJIOM 3€pKajiax.
Habuoienue u 00bsICHEHNE OTIBITOB IO MPETIOMIICHHIO CBETa Ha TPAHHULIE
Pa3IUYHBIX Cpell, B TOM YHCIIE ONBITOB C ITOJHBIM BHYTPEHHUM OTPaXKEHHEM.
Hccenenopanye 3aBUCMMOCTH yIJIa IIPEIOMIIEHUS OT yIila MaJeHus
CBETOBOTO JIy4a Ha IPAHUILIE «BO3AYX—CTEKIIO». Pacrio3HaBaHue sBICHUN
OTpa)XKEHUS U MPEIIOMIICHUS CBETA B IOBCETHEBHOM )KU3HU. AHAIIU3 U
00BsICHEHHE SIBIICHUS ONITUYECKOro MUpaxa. Pemenue 3agad c
HCIIOJIb30BAHUEM 3aKOHOB OTPAXKEHUS U NPEJOMIICHHUS CBETA

Enunas xommexims uH(prBLIX
00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

Poccuiickas snekTpoHHast
IKOJIa
https://resh.edu.ru/

JIMH3bI U oNTHYeCKHUE
npudopsi (7 1)

JIun3za, X0 JIydeil B JIMH3E.
Onrtryeckas cucrema.
OnTHueckre nprubopsI:
¢oToarnmnapar, MUKPOCKOI H

[Tomryuenue n3006paXkeHMit ¢ TOMOIIBIO COOMPAIOIIEH U paccenBaromIeit
nuH3. Onpenenenue GOKYCHOrO pacCTOSIHUSA U ONITUYECKON CHIIBI
coOuparomieit TMH3bl. AHAJIN3 yCTPOWCTBA U MIPUHIINIIA JEUCTBUS
HEKOTOPBIX ONTHYECKUX MPHOOPOB: oToammapara, MUKPOCKOTA, TEIECKOIa

Ennnas xoimrekmnus uH(prBLIx
00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru
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Tesneckoll. ['na3 kak ontudeckas
cuctema. banzopykocts u
JAJIbHO30PKOCTh

(MC — Ouonorusi, acTpOHOMHES). AHAJIN3 SIBJICHUH OIU30PYKOCTH
JaTbHO30PKOCTH, MPUHIHMA AeHCcTBHA 04KOB (MC — Ounosorus)

Pe3zepBHoe Bpems (1 4)

9 kaacc (68 1)

TemaTuueckui 010K,

OcHoBHOe coep:kaHne

OcHOBHBIE BUABI 1eSITeTbHOCTH yYamuxcs (Ha yPOBHe Y4eOHBIX

OnextpoHHbIe (HUQPOBLIE)

TEeMa AeicTBHI) o0pa3oBaTeJbHbIC PECypCh
Pa3znen 1. Mexannueckue siBjenus (29 u)
Mexanunueckoe MexaHnuecKoe JBUKECHUE. AnHanu3 1 00CyXIeHHE PA3TMYHBIX TPUMEPOB MEXaHUYECKOTO IBUKECHHUSL. Enunas komnexknus udpoBIx

JBHKEHHE U CIIOCOOBI
ero onucanus (13 4)

MartepuanbHas Touka. Cucrema
otcuyéra. OTHOCUTENBHOCTD
MEXaHHUYECKOT'O IBUKCHUSI.
PaBHOMEpHOE NpsMOIMHENHOE
nBwxeHue. HepaBHomepHOE
NPSAMOJIMHEHHOE JIBI)KEHHE.
CpenHsis 1 MTHOBEHHAs
CKOPOCTb TeJa MpH
HEpaBHOMEPHOM JIBHKECHHUH.
VYckopenne. PaBHOyckopeHHOE
MPSIMOJINHEWHOE JABUKECHUE.
CBoboaHoe nanenue. OIBITHI
lNanunesi. PaBHOMEpHOE
JIBUKEHHE TI0 OKPY>KHOCTH.
[Mepuon u wacToTta oOparieHusI.
Jluneiinas u yrioBast CKOpOCTH.
LleHTpOCTpEMHTENBHOE
YCKOpeHHue

OO0cyxIeHue rPaHuUll IPUMESHUMOCTH MOJCTH «MaTepUalIbHAS TOYKAY.
Onwucanne MEXaHMYECKOTO IBHXKEHUSI Pa3IMUHbIMU criocobamu (ypaBHEHHE,
Tabmuna, rpaduk). AHaTN3 )KU3HEHHBIX CUTYAIIHA, B KOTOPBIX MPOSBISETCS
OTHOCHUTCIIbHOCTh MEXaHUYCCKOI'O ABHMKXCHUS. Ha6JHOI[CHI/I€ MEXaHHUYCCKOI'O
JBUKEHHS TeJIa OTHOCUTEIBHO pa3HbIX Tell oTcuéra. CpaBHEHUE MyTel U
TPaeKTOPH ABMKEHHUSI OJHOT'O U TOTO XK€ TeJla OTHOCUTEIIBHO PAa3HBIX TEI
orcuéra. AHanu3 Tekcra ['anuiest 00 OTHOCUTEIBHOCTH IBUKECHUS;
BBITIOJTHEHHE 33JJaHU MO TEKCTY (CMBICIOBOE uTeHue). Onpenenenme
CpeaHel CKOPOCTH CKOJIbKEHHS OpYCKa MM JBIKEHUS IapHKa 110
HAKJIOHHOH IUTIOCKOCTH. AHAIN3 U 00CYKIEHUE CIIOCO00B MPUOIMKEHHOTO
OIIpe/ieIeHNss MTHOBEHHOH ckopocTH. OnpeiesieHne CKOPOCTH
PaBHOMEPHOTO ABM)KEHUS (LIapHKa B KHUIKOCTH, MOJIEIH JIEKTPUIECKOTO
aBTOMOOMJIA U T. 11.). OnpeneneHue myTH, IPOHAEHHOTO 3a JTaHHBIH
MPOMEKYTOK BPEMEHH, U CKOPOCTH TeJa Mo TpaduKy 3aBUCUMOCTH ITyTH
PaBHOMEPHOTI'O ABMKCHUA OT BpPEMCHHU. OGCy)KILeHI/Ie BO3MOKHBIX
MPUHLMIIOB JEHCTBUS TPUOOPOB, H3MEPSIIOIIUX CKOPOCTD (CTIUAOMETPOB).
Brruncnenye myTH v CKOPOCTH IPH PaBHOYCKOPEHHOM MPSIMOJINHEHHOM
IBrkeHnd Tena. OnpeneneHne IpoiIeHHOTO ITyTH U YCKOPEHUS ABIKEHUS
Tela 1o rpaduKy 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
MPSMOJMHEWHOTO IBWKEHUS Tea oT BpeMeHH. OrpenesieHre yCKOpeHHs
TeJa IPU PAaBHOYCKOPEHHOM JIBU)KEHHH 110 HAKIIOHHOM INIOCKOCTH.
W3mepenne neproaa u 4acToThl 0OpaIieHus Tela Mo OKPY>KHOCTH.
Omnpenenenue CKOPOCTH PaBHOMEPHOT'O IBUXKEHUSI TEJIA 110 OKPYKHOCTH.
Pemenue 3anau Ha onpeneneHne KHHEMAaTHYECKUX XapaKTePUCTHK
MCXaHNYCCKOI'O IBUKCHUA pa3JIMYHbIX BUI0B. Pacrio3naBanue n
npuOIMKEHHOE ONMCAHNE PA3JIMYHBIX BUIOB MEXaHUYECKOTO JIBMKEHHS B

00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

DenepanbHblil LEHTP
UHQOPMAaITMOHHO-
00pa30BaTeIbHBIX PECYPCOB
(®LUOP)
http://window.edu.ru/

Poccuiickas snekrpoHHast
MIKOJIa
https://resh.edu.ru/
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OpupoaC U TCXHUKC (Ha nmpuMepax CBO60,Z[HO nagaromux TCI, IBHXKCHUA
JKHMBOTHBIX, HEeOECHBIX TCJI, TPAHCIIOPTHBLIX CPCACTB U I[p)

B3aumopaeicTBue T
(10 v)

IlepBriit 3akoH HeloTOHA.
Bropoii 3akon HetotoHa. Tpetuit
3akoH Herorona. IIpuHnun
cynepno3unuu cri. Cua
ynpyroctu. 3akoH ['yka. Cuna
TPEHMSL: CUJIa TPEHUS
CKOJIb)KEHUS, CUJIa TPEHUS
MIOKOS1, IPYTU€E BUIBI TPEHHU.
Cuna TSKecTH U 3aKOH
BCEMUPHOTI'O TATOTEHUSI.
YckopeHue cBOOOTHOTO
nazaeHus. J{BrxeHue niaHeT
Bokpyr Comnna. [lepsas
KOCMHUYECKast CKOPOCTb.
HesecomocTh 1 neperpysku.
PaBHOBecue maTepuaibHON
TOYKH. AOCOIIOTHO TBEPIOL
teso. PaBHOBecue TBEpAOTO TEsa
C 3aKPEIJIEHHOM OChIO
BpailleHusi. MOMEHT CHUJIBL.
Hentp TsKECTH

Habmnronenue u o6cyskaeHUE ONBITOB C ABHKCHUEM TeJla IIPU YMEHBIIEHUH
BIIMSIHUS IPYTUX Tell, IPENATCTBYIOIINX ABMKCHUIO. AHAIN3 TEKCTa
lanunes ¢ omucanneM MBICIEHHOTO 3KCIIEPUMEHTa, 00O0CHOBBIBAIOIIETO
3aKOH MHEPLUH; BBIOJIHECHNUE 3a1aHUH 110 TEKCTY (CMBICIOBOE YTEHHE).
OO6cy>xaeHue BO3MOXKHOCTU BBIIIOJIHEHUS 3aKOHA HHEPIIMH B Pa3IHMYHBIX
cucremax otcuéra. Habmoaenue u o0CcykaIeHrEe MEXaHUIECKUX SBJICHUH,
MPOUCXOAIINX B cucTeMe 0TcuéTa «Tenexxka» mpu e€ paBHOMEPHOM

1 YCKOPEHHOM JBIKEHHH OTHOCUTEIBbHO KaOuHeTa (pusuku. JeiictBus ¢
BEKTOpaMH CHJI: BHIIIOJHEHHE 3aaHUH 10 CIIOKEHUIO U BBIYUTAHHIO
BEKTOPOB.

Habnronenue n/mnu npoBeieHUE ONBITOB, JEMOHCTPUPYIOIIUX 3aBUCMOCTh
YCKOPEHHS Tejla OT NPHIOKEHHOM K HEMY CHJIBI U MacChl Tella. AHaIu3 U
00BsSICHEHHE SIBIICHUH C HCIIOJIb30BaHUEM BTOPOTo 3aKoHa HeloTOHA.
Pewenue 3a1a4 ¢ ucnonb3oBaHUEM BTOPOro 3akoHa HeroTOHA 1 nipaBuna
crnoxeHus cui. Onpeaenenue XECTKOCTH NMPYKUHbBI. AHAIU3 CUTYyalHii, B
KOTOPBIX HAOMIOJAI0TCsl YIpYyrUe JeopMalim, 1 uX 00bsICHEHHE C
HCTIONb30BaHueM 3akoHa [ 'yka. Pemenue 3a1au ¢ ncnoinbp30BaHHEM 3aKOHA
I'yka. UccrnenoBanue 3aBUCHMOCTH CHIIBI TPEHHUSI CKOJIBKEHUS OT CUJIBI
HOpMaJIbHOT o faBieHust. OOCyXAeHUE PEe3yNbTaTOB HCCIEIOBAHMS.
Onpenenenne ko3 uimeHTa TpeHUs CKONIbKeHUs. Vi3MepeHue Critbl
TpeHus 1oKos1. Penenune 3a1a4d ¢ ucnonb30BaHUEM (POPMYJIIBI AJIST CHIIB
TPEHUSI CKOJIBXKEHUS. AHAIN3 IBMXKEHUS TEJ TOJIBKO IO/ ACHCTBUEM CHIIBI
TSHKECTH — cBOOOIHOTO nasieHust. OObsICHEHE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJTHOTO MajieHusi OT Macchl Tena. OleHKa BeJTMYMHBI CHUITBI TATOTECHUS,
JIeUCTBYIOLICH MEXAY AByMS TeJlaMH (JUIsS pa3HbIX Macc). AHAIN3 JBIKEHUS
HeOeCHBIX Tell T/ ACHCTBHEM CHJIBI TATOTEHHUS (C UCTIONB30BAHUEM
JIOTIOJTHATENILHBIX HCTOYHUKOB WH(POPMAITUH).

Pemienue 3anau ¢ CIOIB30BaHUEM 3aKOHA BCEMUPHOTO TSATOTEHHS U
(dhopMynbl 11 pacu€Ta CHIIBI TSDKECTH. AHAIN3 OPUTHHAIIBHOTO TEKCTa,
OIMCBHIBAIONIETO MPOSBICHUS 3aKOHA BCEMUPHOTO TATOTEHHS;, BBIMTOIHEHHE
3aJaHui 10 TEeKCTY (cMbIciIoBoe uTteHne). Habmronenue u obcyxxaenue
OTIBITOB IO U3MEHEHUIO Beca Tejla MPHU YCKOPEHHOM JIBIKEHUH. AHAIN3
yCIIOBUH BOZHUKHOBEHHsI HEBECOMOCTH U Teperpy3ku. Penrenue 3aqau Ha
OTIpe/ieNieHHe Beca Tella B Pa3INYHBIX YCIOBUSAX. AHAIN3 CHIL,
JEeHCTBYIOLIMX Ha TEJI0, MOKoswIeecs Ha onope. OnpeneneHue HeHTpa
TSDKECTH Pa3IMYHBIX TeJl

Enunas xommekmus mudpoBhIX
00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

®denepaibHbIi HEHTP
MHQOPMAaIUOHHO-
00pa3oBaTeNIbHBIX PECYPCOB
(®LIMOP)
http://window.edu.ru/

Poccuiickas snekTpoHHast
IKOJa
https://resh.edu.ru/

3aKoHbI coOXpaHeHUs!
(64)

Nmnynec Tena. MI3menenne
umnysabsca. IMInynbsc cHbl.

Hab6monenue u 00Cy>KaeHNE OMBITOB, IEMOHCTPUPYIOIMINX Tepeady
HMITYJIbCA MPU B3aUMO/ICHCTBHH TEJI, 3aKOH COXPAHEHHS UMITYJIbCa MPH

Enunas xonnexnust iugpoBbIX
00pa3oBaTeIbHBIX PECYPCOB
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3aKOH COXPAaHEHUS UMITYJIbCA.
PeaxTuBHOE NBHXKEHHE.
Mexanndeckas pabora u
MOIIHOCTb. PaboTa cui TshkecTH,
yOpyrocTu, TpeHus. Cs3b
SHEPTUU U PaOOTHL
[lorennmanbHas 3HEprus Tena,
MOJTHATOTO HaJ TOBEPXHOCTHIO
3emuu. [loTeHnmanbHast sHeprus
CXAaTOU MPY>KUHBI.
Kunerudeckas sneprus.
TeopeMa 0 KHHETUYECKOM
SHEPruu. 3aKOH COXpPaHEHUs
MEXaHUYECKOU SHEPTUU

abCOIOTHO YHPYrOM M HEYIIPYTrOM B3aUMOZCHCTBUH Tell. AHAJIN3 CUTYallUi
B OKpYKarolllel )KU3HH C HCIIOJIb30BAaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
PacnioznaBaHue ABICHUS PEAKTUBHOTO JBW)KCHHUS B IIPUPOJE U TEXHUKE
(MC — ouonorus). [Ipumenenune 3aKoHa COXpaHEHHST UMITYJIbCa IJIs
pacuéra pe3yJbTaTOB B3aUMOJEHCTBUS TN (Ha IpUMepax HEYNpyroro
B3aMMOZCHUCTBHSA, YIIPYTOro EHTPAILHOTO B3aUMOJEUCTBHS ABYX
OJIMHAKOBBIX TeJI, OJHO U3 KOTOPBIX HEMOABIKHO). Permenue 3agau c
HCTIOJIb30BaHUEM 3aKOHA COXpaHeHUs uMIynbca. OnpeneneHne paboThl
CWJIBI YIIPYTOCTH IIPU MOABEME I'py3a C UCIOIB30BAHUEM HETIOABHIKHOTO U
MIOJIBHXKHOTO OJIOKOB.

N3mepenne MomHocTU. M3MepeHne noTeHIMaibHON 3HEPTUU YIIPYTO
neOpMUPOBaHHOM NPYKUHBL. VI3MepeHne KNHETUYECKOi SHEPTUH Tena 1o
JUTMHE TOPMO3HOTO ITyTH. DKCIIEPUMEHTAIBHOE CPABHEHNE N3MEHEHUS
MOTEHUUAIBHONW U KUHETUYECKON YHEPTUil Tesla IPHU JBUKEHUU 10
HAaKJIOHHOM MJIOCKOCTH. DKCIIepUMEHTa bHAs IPOBEPKA 3aKOHA COXPAHEHHUS
MEXaHUYECKOU 3HEPTUH PU CBOOOAHOM NajeHuH. [IpuMeHeHne 3aKoHa
COXPAHEHUSI MEXaHUYECKOM dHEPTUH IS pacuyéTa MOTCHIIMAIbHON 1
KMHETUYECKOW 3HEprui Ttena. Pemenue 3a1ad ¢ UCIOJIB30BAaHUEM 3aKOHA
COXpaHCHHUA MeXaHNYeCKOH OHCPIUun

http://school-collection.edu.ru

Paznen 2. Mexanudeckue Kojied0anusi U BoJHbI (15 4)

Mexannuyeckue
KoJiebanus (4 4)

KonebarenbHoe ABHIKEHHE.
OCHOBHBIE XapaKTEPUCTHKH
KoJIeOaHMIl: IepHOo/, YacToTa,
aMIuIMTyja. MaremMatuieckuii u
MPY>KUHHBIN MasSTHUKU.
[IpeBparenne sHEpTUN TIPU
KoJIe0aTeIbHOM JIBHIKCHUMU.
3aryxaromue KoieOaHus.
BeiHyxIeHHBIE KOTIEOAHHUS.
Pe3onanc

Habmronenue konebanuii moj nefcTBUEM CHIT TSDKECTH M YIIPYTOCTH U
oOHapyXeHre ToI00HBIX KOJIEOaHUH B OKpY KarolleM Mupe. AHaIN3
KosieOaHMH rpy3a Ha HUTH U Ha nIpykuHe. OnpeneeHne YacToThl
KOJIeOaHWI MaTeMaTHUECKOTO U MIPY>KUHHOTO MasiTHUKOB. Habmronenue u
00BsICHEHHE SIBIICHUS pe30HaHca. MccnemoBaHre 3aBUCUMOCTH TIEPHOIa
KoJieOaHMH MMOBEIEHHOTO K HUTH TPpy3a OT JIMHBI HUTH. [IpoBepka
HE3aBHCHMOCTH NIepHo/ia KoJieOaHHH rpy3a, MOIBEIICHHOTO K JIEHTE, OT
Macchl Tpys3a.

Habuonienue u o0Cy>kKJieHHE OTBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTh
nepro/ia KoieOaHuid MPY>KUHHOTO MasiTHAKA OT MacChl rpy3a U IKECTKOCTH
npy>kuHbl. [I[puMeHeHne MaTeMaTHYeCKOro U NPY>KMHHOI'O MassTHUKOB

B KaueCTBE MOJICIICH [Tl ONMCAHMS KOJICOAHUI B OKPYKAIOIIIEM MHUpE.
Pemenne 3a1a4, CBsI3aHHBIX C BBIYUCIICHHEM WIIM OIIGHKOW YacTOTHI
(nepuona) konebaHuit

Ennnast komnexkuust 1udpoBeIx
00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

Mexanudeckue
BOJIHBI. 3BYK (5 4)

CBoiicTBa MEXaHMYECKHUX BOJH.
JnuHa BosHbl. MexaHuveckue
BOJIHBI B TBEPJOM TeEIIE,
ceficMIUYecKre BOJTHBI. 3BYK.
I'poMKOCTB 3ByKa M BBICOTA

OO6HapyXeHHe 1 aHAJTN3 BOJIHOBBIX SIBIIEHUH B OKPYKAIOIIEM MHUDE.
Habumonenune pacpocTpaHeHus IPOIO0IBHBIX U TIONEPEYHBIX BOIH (Ha
MOJIeJIN) U OOHApY>KEHUE aHAJIOTMYHBIX BUIOB BOJIH B IPHPOJE (3BYK,
BOJAHBIC BOJIHLI). Brrancnenue JJIMHBI BOJIHBI 1 CKOPOCTHU paClIpOCTPAHCHUA
3BYKOBBIX BOJIH. 9KCHepI/IMeHTaHLHOG ONpEeaACICHNUEC I'PaHrIl YaCTOThBI

Poccuiickas snekTpoHHast
IIKOJ1a
https://resh.edu.ru/
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ToHa. OTpaxkeHHe 3ByKa.
WndpasByk u ynbTpa- 3ByK

CJIBIIIMMBIX 3BYKOBBIX KoJieOaHuii. HaOuroneHue 3aBUCHMOCTH BBICOTHI
3BYKa OT YacCTOTHI (B TOM YHKCJIE C UCIIOJIb30BAHUEM MY3bIKATBHBIX
HHCTpYMEHTOB). HabmoneHre n 00bsICHEHNE SBIICHUS aKyCTHISCKOTO
pe30oHaHca. AHaTU3 OPUTHHAIBHOTO TEKCTa, TIOCBAMIEHHOTO UCIIOIb30BaHUIO
3ByKa (WX yIbTPa3ByKa) B TEXHUKE (IXOJIOKAIUS, YIBTPA3BYK B MEIUIIUHE
Y p.); BRIIOJTHEHHE 3aJJaHHi TI0 TEKCTY (CMBICIOBOE YTCHHE)

Pa3znen 3. DiaeKTpoMarHuTHOE MoJie ¥ 3JIeKTPOMATHUTHBIE BOJHBI (15 4)

MarHuuTHble siBJeHUS
(G

TlocTosiHHBIE MAarHUTHI.
BzaumopeiicTBre MOCTOSIHHBIX
MarHuToB. MarHuTHOE MoJe.
MarauTHoe noJjie 3eMJId 1 ero
3HAYEHHUeE JIJIs1 JKU3HU Ha 3emiie.
OmneiT OpcTena. MarautHoe
TI0JIE DIEKTPUUECKOrO TOKA.
[IpumeHeHue 3IEeKTPOMAarHuToB
B TeXHUKe. JlelicTBHE
MAarauTHOrO 110JIs Ha IIPOBOJHUK
C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOT'O TOKa.
Hcnonw3oBanue
3JIEKTPOJIBUTaTENICH B
TEXHUYECKUX YCTPOUCTBAX U HA
TpaHCIIOpTE

HccnenoBanne MarHUTHOTO B3aUMOJEHCTBUS IIOCTOSHHBIX MarHUTOB.
W3yuenne MarHUTHOTO MOJIA HOCTOSIHHBIX MarHUTOB NIPHU UX 00bEIUHEHUH U
paznenenuu. [IpoBeneHye ONBITOB MO BU3YaIU3alluK MO OCTOSHHBIX
MarHuToB. M3ydyeHue siBjIeHNs HaMarHn4MBaHuA BellecTsa. MccnenoBanue
JEHCTBHS ANEKTPUIECKOr0 TOKA HA MATHUTHYIO CTpenKy. IIpoBenenne
OTIBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTh CHUJIBI B3aUMOIEHCTBUS KaTYIIKU
C TOKOM M Marura oT CHJIbI U HalpaBieHMs TOKa B KaTyIlIKe. AHaAIIN3
CUTYyalui MPaKTUIECKOTO IPUMEHEHUS 3JIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOMCTBaX, IPOMBIIIJICHHOCTH, MeauLHe). M3yuenue
JIEMCTBUSI MarHUTHOTO I10JIs1 HA POBOJHHUK C TOKOM. M3ydeHue neicreus
anektponsuratens. smepenue KIIJ| anexkTpoaBuraTebHON YyCTAaHOBKH.
Pacno3naBanue u aHanu3 pa3au4HbIX IPUMEHEHHUN 3IEKTPO- IBUraTenei
(TpancmopT, OBITOBBIE YCTPOWCTBA U IIp.)

Enunas xommekus mudpoBbIX
00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

DJIeKTPOMATHUTHASA
uHAYKIMA (3 4)

Omnsitel @apanes. SBnenue
AIIEKTPOMArHUTHON WHIYKIIHU.
[IpaBuno Jlenna.
Onekrporenepatop. CrocoOs
MOJTyYEHHS FJICKTPUICCKOM
SHEPTruH. DIEKTPOCTAHIINN

Ha BO300OHOBIISIEMBIX
HMCTOYHHUKAX SHEPTHH

OnbITHI IO HUCCICTOBAaHUIO ABJICHUSA SHGKTpOMaFHHTHOﬁ WHAYKIUUA:
HCCIICIOBAHUC W3MCHCHUH 3HAUCHUS U HaIlpaBJICHUS UHAYKIIMOHHOTO TOKa

Poccuiickas snekrpoHHast
IKOJIa
https://resh.edu.ru/

DJIEKTPOMATHUTHOE
noJjie "
3JeKTPOMArHUTHbIE
BOJIHBI (4 1)

DNEKTPOMarHuTHOE TOJIE.
DNEKTPOMarHUTHBIC BOJIHBIL.
CBoiicTBa 3JIEKTPOMArHUTHBIX
ponH. IlIkama
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue
3JIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBS3M.

[ocTpoenne paccyxaeHnii, 000CHOBBIBAIOIIUX B3aUMOCBSI3b
AJIEKTPUYECKOTO ¥ MAarHUTHOTO TOJIeH. DKCIIEpUMEHTAIbHOE H3yUeHHE
CBOWCTB 2JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C TIOMOIIHIO MOOWIIEHOT'O
TenedoHa). AHAIN3 PEHTTEHOBCKUX CHUMKOB YEJIOBEUECKOTO OpraHU3Ma.
AHanu3 TEKCTOB, OMMCHIBAIOILUX MPOSIBICHUS JICKTPOMArHUTHOTO
W3JTY4EHUs B IPUPOJIE: KHUBbIE OPraHU3MBbl, U3TTYYEeHUSI HEOSCHBIX Tell
(cmpIcioBoe uTeHne). Pacrio3HaBaHue U aHATN3 PA3TUIHBIX TPUMEHEHHIH
9JIEKTPOMArHUTHBIX BOJIH B TeXHUKE. Perienue 3aau ¢ HCIoJIb30BaHUEM

Poccwuiickas anexTpoHHas
IKOJIa
https://resh.edu.ru/
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DNeKTpOMarHuTHas MPUPOIa
cBeta. CKOpOCTH CBETA.
BosiHOBBIE CBOMCTBA cBETa

q)OpMyJ'I JJIL CKOPOCTH DJICKTPOMATrHUTHBIX BOJIH, JJIMHBI BOJIHBI 1 YaCTOThI
CBCTa

Hcenyckanue
U NOIJIOLEHHE CBETa
aTtomoM (3 4)

OmeiTet Pesepdopaa u
TUTaHEeTapHas MOJIEb aTOMa
Monens atroma bopa.
Hcnyckanve U norioueHue
cBeTa aToMoM. KBaHTHI.
JInneiiyaTsle ClIEKTPEI

O6cyxnenue menu onsIToB Pesepdopaa mo rccneoBaHNIO aTOMOB,
BBIIBIDKEHUE TUTIOTE3 O BO3MOXKHBIX PE3YJIbTaTaX ONBITOB B 3aBUCUMOCTH OT
MPE/IOIaraeMoro CTPOSHHS aTOMOB, (JOPMYJIMPOBAHKE BHIBOJIOB U3
pe3yabpTaToB OonbITOB. O0CYKACHUE MPOTHBOPEUHH TIIAHETAPHON MOJICIH
aToMa ¥ OCHOBaHUU JIJIsl TUTIOTE3bI bopa 0 cTannoHapHbIX opOUTax
3NeKTPOHOB. Ha0roieHre CILTONIHBIX U TMHEWYATHIX CIICKTPOB U3TY4YCHUS
pa3nuyHbIX BemecTB. OObSICHEHHE JIMHEHYATHIX CIIEKTPOB H3ITYYCHUS

Enunas xommekmus mudpoBbIX
00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

Paznen 4. KBanToBble siBjieHus (13 u)

CTpoeHne aTOMHOr0
saapa (6 4)

PannoaktuBHOCTB. Anb(a-,
Oera- ¥ raMMa-u3ITyueHHS.
CrpoeHue aTOMHOTO siApa.
HyxnoHHast MOJENb aTOMHOTO
snapa. N3otonsl. PainoakTuBHbBIE
npeBpaiuenus. [lepuon
nonypacnaja. JleicTBus
paZMoaKTUBHBIX U3ITyUYeHUH Ha
JKUBBIE OpTaHU3MBbI

O6cyskneHne BO3MOXKHBIX TUTIOTE3 O MOAETISIX cTpoeHwus siapa. Onpenenernue
cocTaBa siJiep 1o 3aJaHHBIM MacCOBBIM H 3apSJOBBIM YHCIIaM H I10
TTOJIOKEHHUIO B TIEPUOINYECKO crcTeMe 3neMeHTOB (MC — xumms).
AHanmu3 U3MEHEHHS COCTaBa sIApa U €ro MOJIOKECHHUS B IEPUOTUICCKOM
cucTeMme npu o-paanoaktuBHoctd (MC — xumus). MccnenoBanue Tpekos o-
YaCTHII IO TOTOBBIM (oTorpadusim. OOHApYKEHHE U U3MEPEHUE
pazuanuoHHOro ()oHa C MOMOILBIO T03UMETPA, OLIEHKA €r0 HHTCHCUBHOCTH.
AHanu3 OMONIOTHYECKIX H3MEHEHHH, MPOUCXOSIINX IO JeHCTBUEM
pannoakTuBHBIX n3nydeHuit (MC — Ouonorus). Mcnonp3oBanue
paaroaKTUBHBIX m3mydeHuil B mequiiae (MC — Ouornorus)

®denepanabHbIi UEHTP
nH()OPMaITMOHHO-
00pa3oBaTeIbHBIX PECYPCOB
(®UUOP)
http://window.edu.ru/

Poccuiickas snekTpoHHast
HIKOJIa
https://resh.edu.ru/

SinepHble peakunu
(7w

Snepuble peakiuu. 3aKOHbI
COXpaHEHUs 3apSI0BOTO U
MacCOBOT'0 YHCEN. DHEPrus
CBsI3U aTOMHBIX siiep. CBA3b
Macchl ¥ 3Hepruu. Peaknuun
CHHTE3a U JICJICHUS sIep.
Ucrounuku suepruu CosHLa U
3BE3/1. SnepHas sHEepreTuka

Pemienue 3agau ¢ UCIOJIb30BaHUEM 3aKOHOB COXPAHEHUS MACCOBBIX U
3apsAZOBBIX YHCET Ha ONpe/ieJIeHNEe Pe3yIbTaToB SIEPHBIX PEaKIIHil; aHAIN3
BO3MOXHOCTH WJIM HEBO3MOXKHOCTH siIepHON peakuun. OueHka 3Hepriuu
CBSI3M sIJIEP C UCHOJIb30BaHUEM (GopMyIibl DiiHIITeHHA. O0Cy)XaeHne
[IEPCTIEKTHB HUCIIOIB30BaHMS YIPABISIEMOI0 TEPMOSIEPHOTO CHHTE3A.
O6cyxkIeHue MpenMyIIeCTB U IKOJIOTHIECKUX MTPOOJIeM, CBSI3aHHBIX C
snepHoit sHepretukoil (MC — 3Konorus)

Enunas xosekius mudpoBbix
00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

Poccuiickas snekTpoHHast
HIKOJIa
https://resh.edu.ru/
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IHOYPOYHOE NJIAHUPOBAHHUE TKJIACC
Tema ypoka KonuuectBo yacos Hata Bugsi,
u3ydeH | hopMbl
Ne KOHTPOJILH | IPAKTHYEC | pigq KOHTPOJISt
n/n peero ble pa0oThl | KHe
padoThI
1 WHctpykTaxk no TexHuke 6e3onacHocty. OusmKa - HayKa 1 06.09 | YcrHsiii ompoc
0 TIpUpojie
2 | MeTojpl HAyYHOTO MO3HAHUS 1 08.09 | YcrHsIii ompoc
3 dusnveckre BEIMYUHBI, UX ¢IUHUIBI U IPUOOPHI IS 1 13.09 | YcrHbli onpoc;
H3MEpEHUs TectupoBanue
4 | IlorpemHocTh U3Mepenuil. Pemenne 3agay 1 15.09 | YcrHslit onpoc
5 JL.p. Nel «OmnpezaeneHue LEHBI ACIaHUS H3MEPUTCIILHOTO " 1 20.09 | IIpakTHueckas
pruOOpay pabora
6 L. p. No2 «3mepeHune o0beMa KUIKOCTH U TBEPOTO TEIIa) 1 1 22.09 | I[IpakTuueckas
pabota
7  |O6oO6maromuii ypok mo teme "Urto nzyqaer ¢puzuka’. 1 27.09 | TectupoBanue
3 Crtpoenue BemecTBa. MoJieKyna — MeIbUaiIas YacTuma L 29.09 | YcrHsrit ompoc
BerecTBa
9 JLp. Ne3 «OnpeneneHue pa3MepoB MajbIX TEI METOAOM 1 1 04.10 | IIpakTHueckas
SITTOBY paborta
10 JIBrkeHne yacTull BemiecTBa. CBsI3b CKOPOCTH JBIKEHUS L 06.10 | YcrHsrit ompoc
gacTHIl ¢ TeMIiepatypoii. bpoyrosckoe nmkenue. Auddysus
11 |B3aumojeiicTBHE YacTHII BEIIECTBA 1 11.10 | YcrHbIii onpoc
B3anmocBsa3b MeX 1y CBOWCTBAMH BEILIECTB B Pa3HBIX 13.10 | YcrHblit onpoc;
12 |arperaTHBIX COCTOSIHUSX M UX ATOMHO MOJICKYIISIPHBIM 1 IMucbMeHHBIH
ctpoeHreM. OCOOCHHOCTH arperaTHhIX COCTOSIHHIM BOJIBI KOHTPOJTb
13 O06o0maronuii ypok mo teme: "CtpoeHue BeniecTsa'. " 05 18.10 | KonrpoapHas
KontponbHas padora Nel 1o Teme «CTpoeHHE BELIECTBAY ' pabora
14 MexaHuueckoe JBUKeHHe. PaBHOMEpHOE M HEpaBHOMEPHOE 1 20.10 | YcrHblit ompoc
NIBIDKEHHE
15 [CxopocThb 1 25.10 | YcrHbiii ompoc
16 |[padmdeckoe mpeacTaBieHNE ABKCHHS 1 27.10 | YcrHsiii ompoc
Pac4€r myTH U BpeMeHU IBHKECHUS 08.11 | YcrHsIii ompoc;
17 1 IInceMeHHBIH
KOHTPOJIb
18 (CpeaHss CKOPOCTh MPU HEPABHOMEPHOM JIBHKEHHH. 1 10.11 | YerHslit onpoc
19 [IBneHue nHEepIMH. 3aKOH HHEPLUU 1 15.11 | YerHslit onpoc
b0 B3anMo/ieiicTBHE TeN Kak IPUYMHA U3MECHEHUS CKOPOCTH 1 17.11 | YcrHslii ompoc;
TIBYDKEHMS TEll TECTUPOBAHHE
21 [Macca kak Mepa HHEPTHOCTH TeJia 1 22.11 | YcrHbIi onpoc
[InoTHOCTH BemecTBa. CBSA3b IIIOTHOCTH € KOJTMYECTBOM 24.11 | YcrHBIi ompoc;
22 [MOJIEKyN B eUHHIIE 00BEMA BelecTBa 1 IInceMeHHBIN
KOHTPOJIb
3 JL.p.Ne4 "Omnpenenenre mI0THOCTH TBEPOTO TeJa C 1 1 29.11 | IIpakTuueckas
[MOMOIIBIO BECOB M H3MEPHUTEIHHOTO HUIMHIpA" pabota
o4 Pemenne 3anau. Pacuer Maccel 1 00beMa TeNA 110 €I0 L 01.12 | YcrHsrit ompoc
[IOTHOCTH
75 [Cuia xak XxapaKTepucTHKa B3aUMOJIEHCTBHS TEJ 1 06.12 | YcrHBIi ompoc
6 SIBneHUE TATOTEHUS U cuiia TsoKeCTH. Cuila TSKECTH Ha L 08.12 | YcrHsrit ompoc
IPYTUX IIAHETax
27 |Cuna ympyrocTu u 3akoH ['yka 1 13.12 | Yernsiit onpoc
28 |Bec Tena. HeBecoMocTh 1 15.12 | YcrHblii onpoc;
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IIncepMeHHBIN
KOHTPOJIb

29 ([Pemenwue 3agau. J[nHaMumeTp 1 20.12 | YcrHBIi ompoc
20 JL.p.Ne5 «I'pagyupoBaHue NPYKUHBI X H3MEPEHUE CHIT " 1 22.12 | IIpakTHueckas
ITHHAMOMETPOM)» pabora
31 CrnosxeHue cuil, HalpaBJIEHHBIX MO0 OJAHOM MPSIMOH. 1 27.12 | YcrHBIi ompoc
PaBHOIElCTBYIOIIAS CUJT
32 |Cmna Tpenus. TpeHue CKONBKEHHUS U TPEHHE TTOKOS 1 29.12 | YcrtHBIi ompoc
JLp.Ne6 «M3ydeHne CrITbl TPEHUS CKOIBKEHHSI IIPH 12.01 | Ilpaktuyeckas
33 |[mBMKCHHH OpYyCKa IO TOPU30HTAIBLHONU TOBEPXHOCTH. 1 0,5 pabota
TpeHue B IpUpoOie M TEXHUKE
O600maronii ypox mo teme: "J{BmKeHre 1 B3anMOIeHCTBHE 17.01 | KonTposbHas
e, pabora
R Kon 6ota Ne 2 2 1 LS
TponbHas pabota Ne 2 o teme: "JIBrkeHue u
B3aNMOJENCTBUE TEMT"
35 |JaBnenne. CiocoObl yMEHBIIEHUS U YBEIINUCHHS JaBICHUS 1 19.01 | YcrHblii onpoc
36 |JlaBnenue raza 1 24.01 | YcrHblit ompoc
37 3axoHn [lackamns 1 26.01 | YcrHsiii ompoc;
TectupoBanue
38 |[laBieHne BHYTpH KUAKOCTH 1 31.02 | YcrHsrit ompoc
9 3aBUCHMOCTb JTABICHUS KHUIKOCTH OT TIIYOUHBI ITOTPYKEHHSL. L 02.02 | YcrHsrit ompoc
Pemienne 3anau
40 |Coobmaroniyecs cocyabl 1 07.02 | YcrHsiii ompoc
11 Bec Bo3ayxa n armocdepHoe nasienne. [ [punanHb L 09.02 | YcrHsrit ompoc
CyIIECTBOBaHMS BO3AYIIHON 000I0YKH 3eMin
42 [OnbiT Toppuuennu. U3mepenne atMocdepHOTo JaBieHHs 1 14.02 | Yerublit onpoc
13 [TpuGops! 11 U3MepeHns aTMOC(EPHOTO JABICHUS 1 16.02 | YcrHblit onpoc;
TectupoBanue
14 JleiicTBHE )XKUIKOCTH 1 Ta3a Ha MOTPYKEHHOE B HUX TEJO. L 21.02 | YcrHsrit ompoc
3axoH Apxumena
5 BriTankusaromas (apXI/IMeZ[OBEI) cuia. DKCIEPUMEHTAIbHOE 1 28.02 | YcrHsiii ompoc
oIIpeesICHHE BhITAIKMBAIOIIEH CHJIBI
JL.p.No7 «MccnenoBanne 3aBUCUMOCTH BbITAIKHABAIOIIEH 02.03 | [IpakTrueckas
46 |criel OT 00BEMA MTOTPYKEHHON YaCTH TeJa, OT INIOTHOCTH 1 1 pabora
DPKHJIKOCTH
47 |Pemienue 3amay no reme "Apxumesona cuia' 1 07.03 | YcrHsiit ompoc
18 JL.p.Ne8 «OkcniepuMeHTaIbHOE UCCIEN0BAHUE YCIOBUI 1 1 09.03 | IIpakTrueckas
[1aBaHUsI TEI» pabota
49 |YcnoBus riaBanus Ten. Pemenune 3agay 1 14.03 | YerHblit onpoc
50 [TnaBanue cynos. Bo3nyxoruaBanue. MccnenoBanue L 16.03 | Yerublit onpoc
MOpCKUX Ir1yOuH. [lokopeHne ropHbIX BEpLIMH
51 O6o6ma}0}um71 ypOff no Teme "JlaBneHune TBEPABIX TeT, L 21.03 | YcrHBIi ompoc
PKHJIKOCTEH M Ta30B
50 KonTponbHas pabora Ne3 mo teme "/laBineHne TBEPIABIX Te, 1 1 04.04 | KonrponbHas
PKUKOCTEHN M ra3oB” pabota
53 [Mexannueckas pabota 1 06.04 | Ycrsrit ompoc
54 MoOIIHOCTE 1 11.04 | YcrHblii onpoc;
TecTtupoBanue
55 |KuHeTnueckas U MOTeHIUATbHAS SHEPTUS 1 13.04 | YcrHbIii onpoc
56 |[IpeBparieHne 0HOTO Bi/Ia MEXaHHYCCKOI SHEPTHH B IPYrofll 1 18.04 | YcrHblit onpoc
57 [3aKoH coxpaHEHHS U U3MEHEHHUS YHEPTHH B MEXaHUKE 1 20.04 | YcrHbIi ompoc
58 JHeprus ABIKYIIECs BoabI U BeTpa. [loBTOpenue n 1 25.04 | YcrHBiii ompoc;

00001IeHne TeMbl PaboTa, MOIITHOCTE , SHEPTHS

ITnceMeHHBIN
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KOHTPOJIIb

59 [IpocTbie MeXaHU3MBI: pbIvar, OJIOK, HAKJIOHHAS TJIOCKOCTb. 27.04 | YcrHBIi ompoc
[TpaBuio paBHOBeCHs pbruara. MOMEHT CHIIBI 1

60 JL.p.Ne 9 «MccnenoBanue mpaBmiIa paBHOBECHS phIdaray 1 04.05 | IIpakTuueckas

1 paboTa

61 Prraaru B ObITYy, IPUPO/IE U TEXHUKE. Ppruaru B Teme 11.05 | YcrHblit onpoc
YenoBeKa !

62 [bimoxu. [IpumMeHeHne paBUIa paBHOBECHUS phluara K OJIOKY 1 16.05 | YcrHbIii onpoc
[TpoMexxyToUuHAast aTTEeCTAIHUS 18.05 | TecrtupoBanue

63 [Lp y 1 p
«30JI0TOE MPABHUIIOY» MEXAHUKH 23.05 | YcrHBIi ompoc

64 P 1 p

65 KII/I npoctbix Mexann3MoB. JI.p.Nel0 «OkcnepruMeHTanbHoe 05 25.05 | [Ipaktuueckas
ccienoanue KITJ[ HaKIOHHOM TIOCKOCTHY 1 ' pabora
O6o0maronmii ypok o Teme «Pabota 1 MOITHOCT®. 30.05 | YcrHBIi ompoc

66 yp p

DHEPTHUD)

Pe3epBHOe Bpems — 2 yaca
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IHOYPOYHOE INVIAHUPOBAHHUE

8 KJIACC

Tema ypoka KoanuecTBO yacos Jara | Buasl,
usyue | Gpopmbl
Ne Beero | KOHTPOIBH | MPAKTHYEC | pgp KOHTPOJIs
n/n bie paGoThl | KHe
padoThI
1 [IpaBuna Th B kabunere ¢puznku. TennoBoe IBUKEHUE. 1 02.09 | YcrHsiii ompoc
Temmnepatypa
b BryTpennsis sHeprus. CriocoObl H3MEHEHHS BHYTPEHHEH 1 07.09 | YcrHsiit omnpoc;
PHEpTrUn
3  |Buasl Termonepenaun. TemmonpoBoaHOCTh 1 09.09 | YcrHsiii ompoc
Konsekuus. M3nydyenue 14.09 | YerHslit onpoc
4 1 IInceMeHHBIN
KOHTPOJIb
5 BxoaHas KOHTposIbHas paboTta 1 1 16.09 | KonrponbHas
pabora
6 [KommuecTBo TeruioThl. EQMHMAIIEI KOTHMYECTBA TEIIOTHI 1 21.09 | YcrHsrit ompoc
7  |YIenbHas TEIIOEMKOCTh 1 23.09 | YcrHBIi ompoc
3 Pacyer konMUyeCTBa TEIUIOTHI, HEOOXOIUMOTO JJIsi HAarPeBaHHS 1 28.09 | YcrHsbIi onpoc
Tena WK BBIAEISIEMOTO UM ITPU OXJIAXKICHUH
9 JLp. Nel «CpaBHeHHE KOIHYECTB TEIUIOTHI IPYA CMETINBAHUHI L 1 30.09 | IIpakTtuueckas
BOJIbI PA3HOM TEMIIEPATYPhI» pabora
10 JLp. Ne2 «3mepenue yaeapHoM TemI0EMKOCTH TBEPAOTO 1 1 05.10 | IMpakTHueckas
Tena» paborta
11 [PHeprus TorUHBa. Y AETbHAs TEIUIOTA CTOPAHUS 1 07.10 | YcrHsrit ompoc
12 3aKOH COXpAaHEHWS U MPEBPAICHHUS YHEPTHH B MEXaHMIECKUX L 12.10 | YcrHbIii ompoc
1 TEIUTOBBIX IMpolieccax
13 ArperatHble COCTOSIHUS BeriecTBa. [lnaBnenue u 1 14.10 | YcrHbIl onpoc;
OTBEpJCBaHUE TectupoBanue
14 ['paduk maBneHNs U OTBEPAEBAHU KPUCTAIUIMYECKUX TeEJl. L 19.10 | YcrHslit onpoc
Y nesipHast TEMII0TA INIAaBICHUS
Mcniapenue. HachleHHBIM 1 HEHACKIILIEHHBIH Map. 21.10 | YcrHBIi ompoc
15 |Kongencauwms. Ilornomenne sHEPruy pyu UCTIapeHUH 1
PKHJIKOCTHU M BblJeJIeHHE €€ IPU KOHJCHCAIMHY apa
16 Kunenue. Y nenpHas Temiora napooOpa3oBaHus U 1 26.10 | YcrHBIi ompoc;
KOHICHCALIU1 TectupoBanue
17 Pemenue 3amay L 28.10 | [TuceMeHHBIH
KOHTPOJIb
18 BnaxHocTh Bo3ayxa. CriocoObl onpeaeneHus BIaKHOCTH 1 09.11 | YcrHBIi ompoc
BO3/IyXa
19 PaboTa raza u mapa npu paciupeHud. Jpurarens 1 11.11 | YcrHsIii onpoc
BHYTPEHHETO CrOpaHHsI
b0 ULp. Ne 3 «M3mepeHue BIaX)HOCTH BO3yXa 1 1 16.11 | [Ipaktuueckas
pabora
21 [[laposas Typouna. KI1/] TeruioBoro aBurarens 1 18.11 | YcrHbIii onpoc
oo O6o0maronuii ypok no teme: «TerIoBbIe mporecchn. 1 05 23.11 | TectupoBaHue
KonTposeHas pabora Ne 1 mo teme "TerroBsie mporiecchl” '
b3 DNeKTpU3anys Tell IPHU COPUKOCHOBEHNH. B3anmopaericTBre 1 25.11 | YcrHBIi ompoc
3apsDKEHHBIX T
24 [DnmexTpockon. DIEKTPUUECKOE MOJIE 1 30.11 | YcrHBIi ompoc
b5 J1enMMOCTh AIEKTPUUECKOro 3apsaaa. I1IeKTpoH. CTpoeHue 1 02.12 | YcrHsrit ompoc
aToma
26 |OOBsICHEHUE AIIEKTPUIECKUX SBICHUH 1 07.12 | YcrHbIi ompoc
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[IpoBOAHUKH, TTOTYTIPOBOAHUKH U HEMPOBOTHUKU

09.12

YcTHBIM onpoc

27 |pnexTpudecTBa 1 [IuceMmenHbIN
KOHTPOJIb
28 [dnexTpudeckuit TOK. ICTOYHHKH DIIEKTPHIECKOTO TOKA 1 14.12 | YcrHbli onpoc
29 [DnmexTpuueckas 1enb U ¢€ COCTABHBIC YaCTH 1 16.12 | YcrHbIi onpoc
30 DNEeKTpUYECKUH TOK B MeTasuiax. JlefcTBUS AIEKTPHUECKOro 1 21.12 | YcrHBIi ompoc
roka. HampaBnieHue 3JeKTpHUECKOr0 TOKa
31 [Cuia Toka. ETUHUIEI CHITBI TOKA 1 23.12 | YcrHbI# ompoc
Ammepmetp. 3mepenne cuiibl Toka. JI.p. Ne 4 «Coopka 28.12 | YcrHbIi ompoc;
32 PIEKTPUYECCKOU e U U3MEPEHUE CHIIBI TOKA B € 1 0,5 IIpakTrueckas
A3JIMYHBIX YIaCTKAX)» pabota
33 [JnexkTpuyeckoe HanpspKeHUe. EnuHUIBI HanpspKeHUs 1 11.01 | Ycraslii ompoc
24 BonsT™MeTp. 3Mepenne HapsKEHUS. 3aBHCHUMOCTD CHITBI L 13.01 | YcrHbIit onpoc
TOKa OT HaNPSLKEHUSI
JJIEKTPUYECKOE COMPOTUBIICHHE IPOBOAHUKOB. ENMHUIIBI 18.01 | YcrHBIi ompoc;
35 [compotuBieHus. JI.p. Ne 5 «M3MmepeHre HaPsHKEHUS Ha 1 0,5 IIpakTrueckas
[Pa3NMYHBIX YYaCTKaX 3JICKTPUUECKON e pabora
36 [3akon OMa ajs ydacTka Lenu 1 20.01 | YcrHsiii ompoc
37 Pacuer conpoTuBiIeHNs TPOBOJHUKA. Y I€IbHOE 1 25.01 | YcrHsiii ompoc
COIIPOTHUBJICHUE
28 Permmenwe 3aqaq Ha pacdeT COMPOTUBICHUS IPOBOTHUKA, L 27.01 | Ycrsrit ompoc
CHJTBI TOKA M HAIPSDKEHUS
Peoctatsl. JI.p. Ne 6 «PerynupoBaHue CUIIbI TOKA pEOCTATOM» 01.02 | YcrHsii ompoc;
39 1 0,5 [IpakTudaeckas
pabota
10 JL.p. Ne 7 «3mMepeHne CONPOTUBIICHUS POBOTHUKA TTPH 1 1 03.02 | IIpakTuueckas
[MOMOIIIY aMIIEPMETPA U BOIBTMETPA pabora
41 |[locimemoBarenbHOE COEAMHEHUE TIPOBOTHIKOB 1 08.02 | YcrHsrit ompoc
42 |[lapannenbHOE coeMHEHHE TPOBOTHUKOB 1 10.02 | YcrubIit ompoc
Pemenne 3ana4 no teme «I10CTOSIHHBIN ANEKTPUYECKUM TOK» 15.02 | Yerublit onpoc
43 1 [MuceMeHHbIH
KOHTPOJIb
44 |PaboTa 1 MOIITHOCTB SJEKTPUIECKOTO TOKA 1 17.02 | YcrHbIii ompoc
5 Eaunuier paboTsl 3EKTPUYECKOTo TOKa, TPUMEHIeMbIe Ha 1 22.02 | YcrHbIi ompoc
MpaKkTHKe
16 JL.p. Ne 8 «M3mMepeHre MOIIHOCTH U PabOTHI TOKA B 1 1 24.02 | IlpakTrueckas
PIIEKTPUUECKOI JIaMIIe pabota
17 HarpeBanue npoBOJHUKOB 3JIEKTPUYECKUM TOKOM. 3aKOH 1 01.03 | YcrHBIi ompoc
[Ixoyns—IJlenua
18 Jlamria HaKaIMBaHUS. DIEKTPUUECKUE HArpeBaTelbHbIE L 03.03 | YcrHBiii ompoc
nprbopsl. KopoTkoe 3aMblkaHue, NpeaoXpaHUuTe
19 KontponbHas padota Ne 2 o Teme «llocTossHHBIIHI 1 10.03 | KonrponpsHas
DIIEKTPUIECKUN TOKY pabora
50 MarsutHoe niosie. MarHuTHOE IoJie MPSIMOTO TOKA. L 15.03 | Yernsiit onpoc
MarHuTHbIC JINHUH
MarHuTHOE T0JI€ KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHI U UX 17.03 | YcrHBIH ompoc;
51 [mpumenenue. JI.p. Ne 9 «COopka 31eKTpoMaruuTa u 1 0,5 IIpakTraeckas
MCTIBITAHUE €T0 JICHCTBHUS pabora
52 [locTossHHBIE MarHUTBHI. MarHUTHOE T0JI€ TOCTOSIHHBIX L 22.03 | YcrHBIi ompoc
MarHuToB. MarHuTHoe mnojie 3eMiu
/leticTBE MarHUTHOTO TIOJISI HAa TIPOBOJTHUK C TOKOM. 05.04 | YcrHsblit onpoc;
53 [Dnexrpuueckuii apuratens. JI.p. Ne 10 «M3ydenue 1 0,5 IIpakTraeckas
PIIEKTPUIECKOTO JBUraTessl MOCTOSHHOTO TOKA (Ha MOJIEIIN)) pabora
54 |O0oOmaronmii ypok o TeMe «MarHuTHbIE SBJICHUS 1 TectupoBanue
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55 [Mcrounuku cBeta. PacnpocrpaHeHue ceta 1 07.04 | YcrHblit ompoc

56 |[Bumumoe NBHXKEHUE CBETHI 1 12.04 | YcrHbIii onpoc

57 |[OTpakeHue cBeta. 3aKOH OTpa)KEHHsI CBETa 1 14.04 | YcrHblit onpoc

£g [T10cKO€ 3epKaio 1 19.04 | ITucbMeHHbBIH
KOHTPOJITb

59 ([Ipenomiienue cBeta. 3aKOH MPEIOMIIEHHUS CBETA 1 21.04 | YcrHBIi ompoc

60 [Pemenue 3amau Ha 3aKOHBI pacCIIPOCTPAaHEHUS CBETA 1 26.04 | TectupoBanue

61 VPIua3bl. OnTHYECKas CHJIA JIUH3BI 1 28.04 | YcrHbli ompoc

62 [[IpoMexyTO4HAs aTTECTAIHSI 1 03.05 | TectupoBaHue

63 M300paxkeHus1, JaBaeMbIe JTUH30U 1 05.05 | YcrHbiit
KOHTPOJIb

64 JLp. Ne 11 «IlomyueHne n300paxeHHs TPH MTOMOIIIH JTHH3BD) L 10.05 | Ilpaktuyeckas
pabora

65 Pemenue 3anau. [loctpoenne n3006paskeHuA, MOTyYSHHBIX C 12.05 | YerHblit onpoc

[MOMOIIBIO JINH3 1

66 ['11a3 u 3penHne L 17.05 | IluceMeHHBIH
KOHTPOJTb

67 |O6oOmaromuit ypok mo teme «CBETOBBIC SIBICHHSDY 1 19.05 | YcrabIii ompoc

Pe3epBHoe Bpemsi — 1 yac
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IHOYPOYHOE INVIAHUPOBAHHUE

9 KJIACC

Tema ypoka KoanuecTBO yacos Jara | Buasl,
N usyue | Gpopmbl
= peero | KOHTPOJILH | MPAKTHYEC | yygp KOHTPOJIsI
n/n bie paGoThl | KHe
padoThI
1 [IpaBuna Th B kabunere puznku. MaTepuanbHas TOUKA. 1 05.09 'Y CTHBIH OIIpoC
CuctemMa oTcueTa. '
> [lepememenne. OnpeaeneHne KOOPAMHATHI JBUKYIIIETOCS 1 07.09 'Y CTHBIM onpoc
Tena
3 [IepemenieHue npu NpsIMOJIMHEHNHOM PaBHOMEPHOM 1 12.09 'Y CTHBIH OIIpoC
BIDKEHUH
" Perienue 3a1adya Ha paBHOMEPHOE MPAMOJUHENHOE JIBHXKEHUE 1 14.09 [TricbMeHHEBIN
"~ |KoHTpOJIB
5 [[IpsmonuHEHHOe paBHOYCKOPEHHOE JIBIXKEHHE. Y CKOpEHHe 1 19.09 |VcrHbIi onpoc
6 BxomHas KOHTpoIbHas paboTa 1 1 21.09 KonTposbHas
[pabota
- CKOpOCTh MPSAMOIMHEIHOTO PaBHOYCKOPEHHOT'O JIBUKEHMSL. 1 26.09 'Y CTHBII OIIpoC
['padmk ckopocTu '
8 [IepemMenienue Tenaa npy NPSIMOJIMHEWNHOM PABHOYCKOPEHHOM 1 28.09 'Y CTHBII onpoc
BIDKEHUH
9 JLp. Ne 1 «MccnenoBanue paBHOYCKOPEHHOTO ABMXKCHUS 0€3 1 1 03.10 [IpakTueckas
HAaYaJIbHOW CKOPOCTI ' pabora
PereHue 3aa4 Ha paBHOYCKOPEHHOE JBH)KCHUE ITucbMeHHBIN
10 1 05.10
KOHTPOJb
11 |OTHOCHUTEIBHOCTD ABMKCHUS 1 10.10 |VcrHBI onpoc
19 CBo0OoHOE NaieHue Tel. [BrkeHue Tesa, OpoIIeHHOro 1 12.10 Y cTHBIH ompoc
BEPTUKAJIBHO BBEPX
13 [IpsiMonrHEHOE U KPUBOJIIMHEWHOE IBM>KEeHHE. PaBHOMEpHOE 1 17.10 [IricbMeHHBIN
NBIDKEHHE TI0 OKPYKHOCTH ' KOHTPOJIb
14 |MuepuunanbHble cucTeMbl oTcyeTta. 1-it 3akoH HproToHa 1 19.10 |YcrtHBIH ompoc
15 |Cuna. 2-i 3axkoH HproToHa 1 24.10 |YcTHblii onpoc
16 |3-it 3axoH HerotoHa. Pemenne 3amaq 1 26.10 |YcrHbIi ompoc
17 3aKoH BceMUpHOTo TsroteHus. Cuia TsHKeCTH. Y CKOpeHHe 1 07.11 [TucLMEHHBIH
CBOOOJTHOTO MajieHUs Ha 3eMIle B APYTHX HEOCCHBIX TeslaxX : KOHTPOJIb
18 UL.p. Ne 2 «M3mMepeHne yckopeHHs: CBOOOIHOTO MaJAECHHSD 1 1 09.11 [IpakTrueckas
' aboTa
19 |Cuna ynpyrocTu u 3akoH I'yka 1 14.11 |YctHBId ompoc
20 |HeBecomocTs u neperpysku. IlepBas kocmuueckas ckopocts | 1 16.11 |YcrtHBIi ompoc
21 |Cuna TpeHus. 1 21.11 |YcTHsIii onpoc
) Pemenune 3amay Ha ABMOKEHUE TEN MO JeHCTBHEM 1 2311 [ IrcbMEeHHBIN
HECKOJBKHUX CHJI KOHTPOJIb
3 PaBHOBecHe MaTepHaIbHOM TOUKH U aOCOIIOTHO TBEPIOTO 1 28.11 Y cTHBIH ompoc
resia. Bujpl paBHOBECHS
24 |Mmmynbe Tena. 3aKOH COXpaHEHUs] UMITYJIbCa 1 30.11 |YcrHsIii onpoc
o5 PeaktuBHOE 1BMkEHUE. Pelienue 3a/1a4 Ha IPUMEHEHUE 1 05.12 YcTHBIM onpoc
3aKOHA COXpaHEHUs UMITyJIbca
26 [Mexannueckas paboTa U MOLTHOCTb 1 07.12 | TectupoBanue
27 [DHeprus 1 12.12 | YcrHbIl onpoc
b8 3aKOH N3MEHEHUS M COXPAHEHUSI MEXaHNIEeCKOH SHEPTUH. 1 14.12 IIncemenHsIi
KOHTPOJIb
9 O600maonMii ypok o TeMe «MexaHn4eCKUe SIBICHUS. 1 05 19.12 KonTposnbHas
KonTponbnas pabora Ne 1 mo treme "MexaHndeckue ssBICHUS " ' [pabora
30 |KomnebarensHoe nBrkenue. CBOOOTHBIC KOJICOAHMS. 1 21.12 | YcrHBIN ompoc
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31 [BemwumHbI, XapakTepusyromie KojaeOaTelIbHOe IBUKEHHUE. 1 26.12 | YcrHbli onpoc

30 JLp. Ne 3 «MccnenoBanue 3aBUCUMOCTH NEPHOAA U YaCTOTHI 1 28.12 [TpakTudeckas
CBOOOTHBIX KOJICOAHUI HUTSHOTO MasITHUKA OT €T0 JIJTHHBDY ' a00Ta

33 3aryxaromue konebanus. BeiHyXIeHHbIE KOJCOaHUs. 1 11.01 Y cTHBIH ompoc
Pe3onanc. '

34 [Pacmpocrpanenue konebanuii B cpene. BomHb 1 16.01 | YcrHBIN ompoc

35 [IpomonbpHBIC U TIOTIEpeYHBIC BOHEL. JmHA BOTHEL. CKOPOCTH 18.01 ITucrMenHbIi
[pacipocTpaHeHHs BOJIH. 1 ) KOHTPOJIb

26 VcTouHuK 3ByKa. 3BYKOBbIE KOeOaHus. XapaKTepUCTUKU 23.01 VYcTHbIH onpoc
3ByKa 1 '

37 PacmipocTpanenue 3Byka. 3ByKOBbI€ BOJIHBI. CKOPOCTH 3BYKa. 1 2501 YcTHBIN onpoc
OTpaxenne 3ByKa. 9X0. 3ByKOBOH pe30HaHC )

18 KontponbHas padota Ne 2 o Teme "MexaHndeckue KonTposnbHas

" 1 1 30.01
KOJIeOaHHUs! i BOJTHBI abota

39 |MarauTHoOe ToJjie ¥ €ro rpadudecKkoe n300pakeHHE 1 01.02 | YcTHBIH ompoc

10 Hanpasienue Toka U HanpaBjieHUE JUHUNA €r0 MarHUTHOTO 06.02 YcTHBIN onpoc
[oJIs1 1 '

11 OOHapy>keHre MarHUTHOTO TIOJIS TIO €T0 JEHCTBUIO Ha 08.02 VYeTHBI onpoc
brekTpudeckuil Tok. [IpaBuio jgeBoil pyku 1 '

10 MHIyKuys MarHUTHOTO TOJSt 13.02 IIucrMeHHBIH

1 ' KOHTPOJIb

413 [MarauTHbII OTOK 1 15.02 | YcrHbIM onpoc

44 |SIBIEHHE 3IEKTPOMArHUTHOM HHIYKIUU 1 20.02 | YcrHblid onpoc

15 JLp. Ne 4 «3ydeHune ABIECHUS 3IEKTPOMAarHUTHOM 2202 IIpakTrueckas
MHTY KL 1 ' pabora

16 [lomyuenue 1 nepegada NepeMeHHOT0 AEKTPHUUECKOTO TOKa. 2702 YcTHBIH ompoc
Tpanchopmarop 1 '

47 |DJIEKTPOMArHUTHOE HOJIE. DIEKTPOMATHUTHBIC BOJIHBI. 1 01.03 | YcrHblid onpoc

48 |Konmencarop. KomebarenbHbII KOHTYP 1 06.03 | YcTHblid onpoc

19 [{Ikana 3J€KTPOMArHUTHBIX BOJIH 1 13.03 | TectupoBanue

50 DNeKTpOMarHuTHas pupozaa ceeta. [IperomieHue crera. 1 1503 YcTHbIM onpoc
lucnepcus ceeta '

51 Tumbl onTuyeckux crnekTpoB. IloraomieHre u ucnyckanue 1 20.03 VYcrHbI onpoc
CBETa aTOMaMH '

50 JL.p. Ne 5 «HabnroeHre CIIONIHOTO U JIMHEHYATBIX CIIEKTPOB 1 22,03 IIpakTrueckas
MICITy CKAHHSD) ' pabora
O000aoIMi YPOK MO TeMe «DINEKTPOMarHuTHOE MOJIe U KontponbHas
IIEKTPOMArHUTHBIE BOJTHBDY. pabora

53 K " 1 0,5 03.04

OHTpoJIbHAs pabota Ne 3 o Teme " DIeKTPOMarHUTHOE
[10JI€ U IEKTPOMAarHUTHbIE BOJIHBI "

54 [PagumoakTuBHOCTH. MOAEIN aTOMOB. 1 05.04 | YcTHbIl onpoc

55 |[PaguoakTUBHBIE PEBPAICHHS ATOMHBIX SIIED 1 10.04 | YcrHsiit onpoc

56 JKCIIEpIMEHTAIbHBIE METO/IBI NCCIIEOBAHNS YaCTHI] 12.04 ITnceMeHHBIN

1 ' KOHTPOJIb

57 |OTKpBITHE IPOTOHA U HEUTPOHA 1 17.04 | YcrHsriit onpoc

58 [CocTaB atomMHOTrO sifipa. SlaepHbIe CHITBI 1 19.04 | TectupoBanme

59 [[IpoMexyTo4Has aTTecTanys 1 1 24.04 | TectupoBaHue

60 [Dueprus ceszu. Jledekt macc 1 26.04 | YcTHBIN ompoc

61 |lenenue siaep ypana. llennas peakuus 1 03.05 | YcTHbIN onpoc

62 Anepusiit peaktop. IIpeoOpa3oBanne BHYTpeHHEH SHEPTUN 08.05 VYeTHBI onpoc
ATOMHBIX SIIEP B SJIEKTPUIECKYIO SHEPTHIO 1 '

63 VPLp. Ne 6 «M3ydyeHue TpEKOB 3aps>KEHHBIX YaCTHI 11O 1 10.05 | [IpakTuueckas
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rOTOBBIM (hoTOrpadusimM»

paboTa

64

IATOMHas OHCPICTHUKA. buonoruueckoe I[efICTBI/IC paauanuvu.
3aKoH PaguOaKTUBHOI'O paciiaza

15.05

VYcTHbIH onpoc

65

TepMosiiepHbIE PeaKIuu

17.05

TectupoBanue

66

O600maronii ypok o TeMe «ATOM H aTOMHOE SITPO»

YcTHBIN onpoc

Pe3epBHOe Bpems — 2 yaca
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YYEBHO-METOAUYECKOE OBECIIEYUEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA
7 KJACC

®duswuka, 7 knacc/Ilepeimkun A.B., OO0 «/IPODAx»; AO «M3matennpcTBo [IpocBemieruey

8 KJIACC

®usuka 8§ knacc/Ilepeimkun A.B., OO0 «IPODA»; AO «U3aatenscTBo [IpocBenienue

9 KJIACC

®usuka 9 xnacc/llepeimkun A.B., OO0 «IPOD®A»; AO «U3gatensctBo [IpocBemnienue

METOIANUYECKHUE MATEPHUAJIBI IJIAd YUUTEJISA

®duswmka. 7 knacc. Jlmarnoctuyeckue padoTsl k yu. A.B. Ileprimkuna. - [llaxmarosa B.B., [lledep O.P.
®wusuka. 7 knacc. Meronuueckoe nocoodue K yd. [leppimkuna. - @unonosuu H.B.

CoOopnuk 3amau pusuka 7-9 knacc - Jlykamuk B.U., Banosa E.B.

dusmka. 8 knacc. Metoauueckoe mocodwue K yd. [lepoimkuna. - @unonosua H.B.

®usuka. 8 knacc. CaMmocTosTENbHBIE U KOHTPOJIbHBIE paboThl - MapoH A.E., Mapon E.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

Enunas xomnexius udpoBbix 00pa3oBaTEeIbHBIX PECYPCOB
http://school-collection.edu.ru

®denepalibHbIN HEHTP HHPOPMAIIMOHHO-00pa30oBaTeNIbHBIX pecypcoB (PLIMOP)
http://window.edu.ru/

Poccuiickas snekTpoHHas MIKOJIa
https://resh.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE OBPA3OBATEJBHOI'O
HPOLOECCA

YUYEBHOE OBOPYJIOBAHHUE

HoyTOyk, mpoekTop MyIbTUMEIUHHBIH.

OBOPYJIOBAHMUE JJIsA TIPOBEJAEHUS IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPALIUNM

Iudposas mabopartopus mo pusuke «Releony

[udposas nadoparopus mo sxonoruu «Releony

KommuiekT ¢puznueckoro o00pyaoBaHus Ajsl IpOBeIeHUs 1a00paTOPHBIX U MPAKTUYECKUX padoT,
JIeMOHCTpanuii o teMe «KuHematnka

Kowmrekt ¢pusndeckoro o60py1oBaHus AJis MPOBEACHUS Ta00PATOPHBIX U MPAKTUYECKUX padoT,
JIEMOHCTpAaIi 1o Teme «J{nHaMmuka

Kowmrekt ¢pusndeckoro o60py1oBaHus AJis IPOBEACHUS Ta00PATOPHBIX U MPAKTUYECKUX padoT,
neMoHcTparuii mo reme «CTaTuka»

Kommiekt ¢puznyeckoro 000pymoBaHus s MPOBEICHUS JTA0OPATOPHBIX U MPAKTUIECKHUX padoT,
JeMOHCTpaIuii mo reme «I umpaBiuka»

Kommekt ¢puznyeckoro 000pynoBaHus sl MPOBEIEHUS TAOOPATOPHBIX U MPAKTUIECKHUX padoT,
JIEMOHCTpAIHil o TeMe « DIEeKTPOCTATHKA

Kommiekt ¢puznyeckoro o00pymoBaHus s MPOBEICHUS JIAOOPATOPHBIX U MPAKTUIECKHUX padoT,
JIeMOHCTpauui 1o teme «lIoCTOSHHBIN 3JIEKTPUYECKUN TOK

Kommekt ¢puznyeckoro 000pynoBaHus sl MPOBEIEHUS TAOOPATOPHBIX U MPAKTUIECKHUX padoT,
JIEMOHCTpaMii o TeMe «I eoMmeTpruyeckas ONTUKA

KommuiekT ¢puznueckoro o60pyaoBaHus Al IpoBeIeHUs 1a00paTOPHBIX U MPAKTUYECKUX padoT,
JEMOHCTpanui 1o reme «BosHoBas onTuka»
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https://resh.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/

Kommuekt ¢puznueckoro 060pyaoBaHus sl MPOBEIECHUS JIAOOPATOPHBIX U MPAKTUIECKUX padoT,
JEMOHCTpanui 1o reme «MarueTusm»
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