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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uKe Ha ypOBHE OCHOBHOT'O OOIIETO 00pa30BaHMs COCTABJIEHA HA OCHOBE IOJIOXXEHHU U
TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOWH 00pa3oBaTelbHOH NpPOrpaMMBL,
npezactasiaeHHbpXx B PT'OC 00O, a taxke ¢ yuérom denepanbHol padoueii mporpaMmMsl Boctiutanus u Konnenium
npernogaBaHusg yaeOHoro mpeamera « Dusukay.

ConeprkaHue POrpaMMBI IO (PHU3MKE HANPaBICHO Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOW IPaMOTHOCTH
oOydaromuxcs W OpTaHU3alMi0 HM3y4YeHHs (QU3MKH Ha JesITeIbHOCTHOW OcHOBe. B mporpamme mo ¢usnke
YYHATBHIBAIOTCS BO3MOKHOCTH Yyd4eOHOro mpeamera B peammsanuu tpeboannit @I'OC OOO k mmaHHPYEeMBIM
JMYHOCTHBIM W METalpeAMETHBIM pe3yibTaTaM 0OyUeHHs, a TaKkKe MEXIPEIMETHBIC CBS3H €CTECTBEHHO-HAYIHBIX
Y4eOHBIX IPEMETOB Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHusl.

[Iporpamma no ¢u3uke ycTaHaBIMBaeT pacHpenesieHHe Y4eOHOro Mmarepuaija Ho rojgaM oOydeHHs (I1o
KjaccaM), MpeJlaraeT MPUMEPHYIO MOCIIEI0BATENLHOCTh H3YyYEHUS] TEM, OCHOBAaHHYIO Ha JIOTMKE DPa3BUTHUS
MPEJIMETHOTO COJIEPKaHUs U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yYarommxcs.

[Iporpamma mo ¢usuke pazpaboTaHa C IETbI0 OKa3aHHMS METOAMYECKON MOMOIIM YYHTEN0 B CO3JIaHUU
paboueii mporpaMmbl 1o yueOHOMY IPEIMETY.

Om3uKa SABISETCS CHCTEMOOOPA3YIOMIMM Ui €CTeCTBCHHO-HAYUHBIX YYEOHBIX IIPEIMETOB, MOCKOJBKY
(hm3nveckre 3aKOHBI JIE)KaT B OCHOBE IIPOIECCOB U SIBICHHUH, W3yJaeMbIX XHMHEH, OHOJOTHEH, acTpOHOMHUEH U
(huznveckoil reorpadueii, BHOCHT BKJIAJ B €CTECTBCHHO-HAYUHYIO KapTHHY MHpA, PEIOCTaBIIeT Hanboiee sSCHbIC
00pa31pl MPUMEHEHHU HAYYHOTO METO/1a TIO3HAHMSA, TO €CTh CII0CO0a MOIYYCHHUS TOCTOBEPHBIX 3HAHUH O MHpE.

OmHa W3 TaBHBIX 3a7ad (U3UIECKOTO OOpa3oBaHMSA B CTPYKType oOmmero oOpa3oBaHHUS COCTOWT B
(hopMupOBaHUN €CTECTBEHHO-HAYYHOI IpaMOTHOCTH W HHTEpeca K Hayke Yy 00yJaroIuxcs.

W3yyenne ¢usuku Ha 0a30BOM YpOBHE MpEANONaraeT OBJIAJCHHE CIEAYIOUIMMH KOMIETEHTHOCTSMH,
XapaKTCpU3yromnuMn €CTCCTBCHHO-HAYUYHYIO I'PaAMOTHOCTD:

L4 Hay4YHO 00BICHSITD SIBJICHUA,
®  OLICHWBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO HCCIICIOBAHUSL;
o HUHTEPIIPECTUPOBATHL JaHHBIC U UCIIOJIb30BaTh HAYUYHBIC JOKA3aTCJIbLCTBA IJIA MTOJTYYCHHA BHIBOJOB.
Hemn w3ydeHus ¢U3UKKA Ha YpPOBHE OCHOBHOTO o0O0mero oOpa3oBaHWs ompeneleHsl B KoHmemnmnu
npenogaBaHus yueOHoro mnpeamera «®Pusmka» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit ®deneparmm,
peamu3yoIIX OCHOBHBIE 00IIe00pa3oBaTeIbHEIC TPOrpaMMEI, yTBEPKAEHHOM permenneM Komnerun MuHHCTEpCTBA
npoceemenus Poccuiickort @eneparmu (mpotokon ot 3 gexadpst 2019 r. Ne [TK-4BH).
Henu uzyyenus ¢pusukm:
e MpHOOpETeHHE WHTEepeca W CTPEeMIICHHA 00yJaromuXcs K HAYyYHOMY U3yUYSHHIO TIPUPOMIBI, pa3BUTHE MX
HMHTCJUICKTYAJIbHBIX U TBOPYECKUX CHOCO6HOCTeﬁ;

e  pa3BUTHE MPEJCTABICHUH O HAYYHOM METOJie MO3HaHMS M (OPMUPOBAHUE HCCIEAOBATEIHLCKOTO
OTHOIICHUA K OKPYKAIOUIUM SIBJICHUIAM

e (GopMHUpPOBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3yjibTaTa W3y4eHHsS OCHOB CTPOCHUS MaTepuu H
(yHIaMEeHTAIbHBIX 3aKOHOB (DM3HUKH;

e  (opmupoBaHme TpeACTaBICHUI 0 poiu GU3UKU ISl Pa3BUTHS APYTHX €CTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTHH;

e  pa3BUTHE MPEICTABICHUN O BO3MOXHEIX chepax Oymyieit mpodecCHOHATEHON eI TeTbHOCTH, CBA3aHHON

¢ pu3nKOM, MOArOTOBKA K aNbHENIIeMy 00y4EHHIO B 3TOM HalpaBJICHHH.

Joctmkenne 3THX wHesiel mporpaMmbel 1o (HM3MKE Ha YPOBHE OCHOBHOTO 00IIero o0OpasoBaHUs
obecrieuynBaeTcs pPEIICHUEM CIIEAYIOIUX 3aAaY:

o HpHOGpeTeHI/IC 3HAHUHU O JUCKPETHOM CTPOCHHUHN BEUICCTBA, O MEXaHUYCCKNX, TCIIJIOBBIX, DJICKTPUUICCKUX,

MAarHuTHBIX U KBAHTOBBIX ABJICHUAX,

e TpHOOpeTeHHe YMEHUI ONUCHIBATh U OOBICHATH (PU3WUIECKHE SBICHHS C UCIIOJIF30BAaHIEM ITOJTyUEHHBIX

3HAHUM;

®  OCBOGHHE METOJIOB PEUIeHUsI MPOCTEHIINX PaCYETHBIX 33724 C MCIIOJIb30BaHUEM (U3HYECKUX MOJIENEH,

TBOPUYECKHX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE yYMEHMH HAOIIIOAaTh NPHPOIHBIC SBJICHHS W BBINOJHATH ONBITHI, JaOOpaTOpHBIE PabOTHI H

9KCIEpPUMEHTAIIbHbIE UCCIIEAOBaHMS C UCIIOIb30BaHUEM N3MEPHUTEIBLHBIX TIPHOOPOB;

e ocBoeHHE NPUEMOB pabOTHl ¢ MH(pOpManMeld (U3MYECKOro COAEpKaHWs, BKIIOYas WHPOPMAIHIO O

COBPEMEHHBIX JOCTH)KEHHSX (PU3UKH, aHAIN3 ¥ KPUTHUECKOE OlIeHHBaHNe HH(OopManuy;
®  3HAKOMCTBO €O cepaMu NPOophecCHOHATBHON AESTEIHLHOCTH, CBI3aHHBIMU C (PM3HUKOI, 1 COBPEMEHHBIMU
TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JTOCTIDKCHUAX (PU3HUECKON HAyKH.

Ha m3yuenue ¢pusuku (6a30BBIl YPOBEHb) Ha YPOBHE OCHOBHOTO 00ITIeT0 00pa30BaHus OTBOAUTCS 238 4acoB:
B 7 xiacce — 68 gacoB (2 yaca B HeJleni0), B 8 kimacce — 68 gacoB (2 gaca B Hezeno), B 9 kinacce — 102 gaca (3 gaca B
HEZIEITIO).



[Ipennaraemplii B mnporpamMme 10 (U3UKEe IepedeHb J1abopaTopHBIX paboT ¥ ONBITOB  HOCHT
PEKOMEHIATENbHBIH XapaKkTep, YYUTENb JellaeT BHIOOp MpOBEACHMs JTa0OpaTOPHBIX PabOT M ONBITOB C Y4ETOM
WHJIMBHIYaJIbHBIX OCOOCHHOCTEH O0Y4YaroIMXCsl, CHHCKa HKCIIEPUMEHTAIbHBIX 3aJlaHni, MpeaiaraéMblX B paMKax
OCHOBHOT'O FOCYIapCTBEHHOI'0 K3aMeHa 110 (pU3HUKeE.



COJAEPXAHUE OBYUEHUSA
7 KJIACC

Pasnea 1. @Pusuka u e€ posib B IO3HAHUM OKPY/KAIOLIEr0 MUpa.

Ousnka — Hayka o mpupone. SIBiaeHuss npupoxasl. PusnUecKue SBICHUS: MEXaHWIECKHE, TEIIOBBIC,
3JIEKTPUYECKIE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

Omnueckue BeMWUHUHBL V3Mepenne ¢usndecknx BennmuuH. Ommdueckne mpuOopsl. [lorpemHocts
n3MepeHuil. MexnyHapoaHas cuctemMa eIuHULL.

Kak ¢usuka m apyrue ecrecTBeHHbIE HAyKH M3y4aroT Mpupoxy. EcTecTBEHHO-HAaydYHBIN METO] TO3HAHUS:
HaONIoZIeHNe, IOCTAHOBKA HAyYHOTO BOIIPOCA, BBIABIDKCHHUE THIOTE3, SKCIHEPHUMEHT II10 MPOBEPKE THUIOTE3,
o0bscHeHue HabmoaaeMoro spieHust. Onrucanue GU3NUECKUX SBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHu4eckue, TEIUIOBbIE, SIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBIICHUSL.

2. @uznueckue NpuOOPHI U IPOLEypa NPSAMBIX H3MEPEHHI aHaIOTOBBIM M IIU(POBBIM IPHOOPOM.

Jabopamopnvie pabomut u onvimel.

OnpeencHue ISHbI JCICHUS Kbl H3MEPUTEILHOTO TPUOOpA.

M3mepenue paccTOsTHUM.

W3mepenue 006bEMa KUIKOCTH U TBEPOTO TeTIa.

OmnpezeneHue pa3MepoB MaJIbIX Tell.

W3mepenne TemnepaTypbl IpH MOMOIIH )KUAKOCTHOTO TEPMOMETpPA U JaTIHKa TEMIIEPATYPHI.
IIpoBenenue wucciaeOBaHUS 10 MPOBEpKE THIOTE3B: MAAIbHOCTh MOJIETa IIapuKa, ITyIIEHHOro
TOPHU30HTAIILHO, TEM O0JIbIIIE, YeM OOJIbIIE BBICOTA IyCKa.

Pazgen 2. IleppoHayajibHbIE CBeICHUS 0 CTPOCHUM BeLeCTBA.

CTpOCHI/Ie BCHICCTBA: aTOMbI U MOJIEKYJIbI, UX pa3MEphI. OHBITLI, JOKa3bIBAOIINUC NUCKPETHOC CTPOCHUEC
BEIIIECTBA.

JIBrxeHune yacTuil BemecTBa. CBsA3b CKOPOCTH ABMKEHUS YaCTHII ¢ TeMIepaTypoil. BpoyHoBCcKkoe IBHKEHHE,
muddysus. BzaumoeiicTBre yacTull BEIeCTBa: MPUTHKEHUE U OTTAJIKHBaHHE.

ArperaTHble COCTOSHUSI BEIECTBA: CTPOCHHE Ta30B, KHUIKOCTEH W TBEPIBIX (KPUCTAIUIMUECKUX) TeTl.
B3anMmocBs3p Mexy CBOWCTBAMH BENIECTB B Pa3HBIX arperaTHBIX COCTOSHUSX M HMX aTOMHO-MOJIEKYJISIPHBIM
crpoerreM. OcOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

JHemoncmpayuu.

1. HabnroneHue 6pOYHOBCKOTO IBHKEHUS.

2. HabOmoaenne nuddys3um.

3. HaGmonenue sBieHNH, 00BSACHSIIONIMXCS TIPUTSHKEHUEM WIIH OTTAIKUBAHNEM YaCTHII BEIIECTBA.

Jabopamopnvie pabomul u onvimol.

1. Ormenka quaMeTpa aToMa METOJIOM Ps/IOB (¢ UCToNb30BaHKeM (GoTorpaduii).

2. OmnbITHI IO HAOJIOICHHIO TEIUIOBOTO PACIIMPEHHUS Ta30B.

3. OmnbIThI IO OOHAPYKEHUIO JEHCTBHS CHII MOJIEKYJIIPHOTO TIPUTSKEHHS.

Pa3znen 3. /IBuskeHue u B3auMojeicTBHE TeJl.

Mexanndeckoe IBWKeHHe. PaBHOMepHOE 1 HepaBHOMepHOe JBIkeHHe. CkopocTh. CpeHsst CKOPOCTh IPH
HEpaBHOMEPHOM JIBI)KEHHHU. Pacu€r myTH ¥ BpeMEeHH IBHXKEHHS.

SIBnenue HWHEPIINH. 3akoH HWHEPINH. BBaHMOHCﬁCTBHC TCJI KaK MpUIrHAa U3MEHCHUSA CKOPOCTH JABUKCHUA TEII.
Macca kak Mepa WHepTHOCTH Tena. [ImoTHocTs BemecTBa. CBS3b MIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHHIIC
00BEMa BelecTBa.

Cuna xak XapakTepUCTHKa B3amMmojelcTBus Ten. Cuna ympyroctd W 3akoH ['yka. M3mepeHue cuiibl ¢
IMOMOIIBIO JUHAMOMETPA. SIBnenue TaroreHus u cuia TsokecTd. Crita TSOKECTH Ha JAPYyTrux IJIaHCTax. Bec Tena.
Hesecomocts. CnoxeHne cuil, HallpaBJICHHBIX 110 OJHOU mpsiMoii. PaBHoznewcTByromas cui. Cuna tpenus. Tperne
CKOJIBXKCHUS U TPEHHUE MOKOsl. TpeHne B IpUpoJie U TEXHUKE.

JHemoncmpavyuu.

Habmonenne MexaH4ecKOoTo IBHKECHHUS TeTa.

M3mepeHne ckopoCcTH NPSIMOIMHEHHOTO JTBUKEHHUS.

HaO:ronenne siBJIeHUsI MHEPLIUU.

HabmoneHne n3MeHeH!sI CKOPOCTH IPH B3aNMOACHCTBUH TEll.

CpaBHEHHE MaccC 110 B3aUMOACHCTBHUIO TEJ.

. Cnoxxenue cuil, HaNpaBJICHHBIX 110 OJHON MPSIMOH.

Jlabopamopnvie padbomoul u onvimel.

1. Ompeznenenne CKOPOCTH PaBHOMEPHOTO ABIKEHHA (IIAPHKA B JKUAKOCTH, MOJAETH 3ICKTPUIECKOTO
aBTOMOOWJIS U TaK Jajiee).

2. OmpeneneHue CpeaHeil CKOPOCTH CKOJIBKEHHSI OpyCKa WM IIapyKa 0 HAaKJIOHHOM INIOCKOCTH.
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OmnpeneneHne MIOTHOCTH TBEPAOTO TENA.
4. OmubITE, IEeMOHCTPHPYIONINE 3aBHCHMOCTh pacTsDKeHUs (medopMarin) Mpy>KHUHBI OT HPHIIOKEHHOH
CHUIIBIL.
5. OmbITEl, [EMOHCTPUPYIOIINE 3aBHUCUMOCTh CHIIBI TPEHHUS CKOJIBXKEHHS OT Beca Tela M XapakTepa
COTIPHUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. [laBiaenune TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Japnenue. CriocoObl yMEHBIICHUS U YBEJINUEHUs AaBjieHus. JaBieHne ra3a. 3aBUCHMOCTb JAaBJICHUS ra3a OT
o0béma, Temneparypsl. Ilepemaua naBneHust TBEPABIMHM TeJdaMH, JKUAKOCTSAMH M Ta3amMH. 3akoH [lackais.
[THeBMaTHYeCcKMEe MalIMHBI. 3aBUCHMOCTH MAABJICHUS J>KUAKOCTH OT TJIyOWHBI. [ MIpocTaTH4ecKuil mapamokc.
Coobmaromuecst cocynsl. [ mupapmmaeckne MeXaHU3MBL.

Atmoctepa 3emmm u atMocdepHoe naBieHHe. [[pUIrHBI CyIIeCTBOBAHMS BO3MYIIHOH OOOJOYKH 3EMITH.
OmnsiT Toppruerum. V3Meperne atmochepHOTo HaBlieHHs. 3aBUCHMOCTh aTMOC(EPHOTO JaBICHUS OT BBICOTHI HAJ
ypoBHeM Mopst. [Ipubops! 171t m3MepeHns: aTMOC(EPHOTO NaBICHUS.

JlelicTBHe XKUIKOCTH W ra3a Ha NMOTPYKEHHOE B HUX TeJNo. BrlTamkuBaromas (apxXuMemoBa) cuia. 3aKoH
Apxumena. [InaBanne ten. Bo3gyxomnmasanue.

Hemoncmpayuu.
3aBHCHMOCTb JAABJICHUS I'a3a OT TEMIIEPATY L.

[epenaya naBneHNS JKUIKOCTHIO U TA30M.

CooOuiatomuecs CoCyapl.

T'uppaBanueckuii mpecce.

[IposiBnenne neicTBHs aTMOC(HEPHOTO JABICHUS.

3aBUCHMOCTbH BBITAJIKUBAIOLICH CHIIBI OT 00bEMa NOTPYKEHHOM YaCTH TeJa U IUIOTHOCTH YKUAKOCTH.
PaBeHCTBO BBITAIKUBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue miaBaHus Tel: IUIABAHWE WM MOTPYXXEHUE TET B 3aBUCHMOCTH OT COOTHOLICHUS INIOTHOCTEH
Telna U JKUIKOCTH.

Jlabopamopnvie pabomut u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MOTPYKEHHON B KHUAKOCTh YaCTH Tela.

2. OmpeneneHne BEITAIKUBAIONICH CHIIBI, IEHCTBYIONMIEH HA TEJIO, MOTPYKEHHOE B KUIKOCTB.

3. IIpoBepka HE3aBUCHMOCTH BBHITAJIKUBAIOLIEH CHIIBI, IEHCTBYIONIEH HA TEJIO B )KUAKOCTH, OT MACCHI TeJa.

4. OMBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJTKHWBAIONIEH CHITBI, IEUCTBYIOIIECH HA TE€JO B )KUJIKOCTH,

0T 00bEMa OTPYKEHHOHN B )KHIKOCTh YAaCTH TeJa M OT MNIOTHOCTH JKUIKOCTH.

5. KoHnctpynpoaHue apeoMeTpa MM KOHCTPYUPOBAHHE JIOJIKU U ONIPEAEICHHE €€ TPy3010/bEMHOCTH.

Pasnen 5. Pa6oTra u MOIIHOCTb. JHEpPrus.

Mexannueckast padoTa. MOIIHOCTS.

[IpocTele MeXaHH3MBI: pbIUar, OJIOK, HAKJIOHHAS IJIOCKOCTh. IIpaBmio paBHOBecus pbruara. [Ipumenenne
NpaBWja paBHOBECHS pblyara K OJoKy. «3osotoe mpasmio» mexanukd. KITJ[ mpocteix mexanusmos. IIpocteie
MEXaHN3MBI B OBITY M TEXHUKE.

Mexanndeckast 3Heprus. KuHeTwdeckas W NOTeHIHMalIbHAs »Heprus. [IpeBpameHue oxHOTO BHIA
MEXaHHUYECKOW PHEPTUH B IPYToi. 3aKOH COXpaHEHHs YHEPTUH B MEXaHHKE.

Hemoncmpayuu.

1. TIpuMepsl IPOCTHIX MEXaHU3MOB.

Jabopamopnvie pabomot u onvimol.

1. Onmnpenenerne pabOTHl CHJIBI TPEHHS MPH PABHOMEPHOM JBIKEHHH Tela II0 TOPU3OHTAIBHOU

MOBEPXHOCTH.

2. MHccnenoBaHue yciOBHI paBHOBECHS phlyara.

3. WM3mepenue KIIJ] HaKJIIOHHOM IJIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOM SHEPTHUH.

8 KJIACC
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Pa3nen 6. TenJioBble sIBJICHUSI.

OCHOBHBIE MTOJIOKESHHSI MOJIEKYJISIPHO--KHHETUIECKOM TEOPHUH CTPOSHHS BelecTBa. Macca 1 pa3Mephl aTOMOB
1 MOJICKYJI. OHLITLI, TIOATBEPKAAIOIINE OCHOBHBIC ITOJIOXKECHUA MOHeKyHHpHO-KI/IHeTI/I‘[GCKOﬁ TCOPUH.

Mopenu TBEPAOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSIHUN BemiecTBa. Kpucramummaeckue u aMopgHbIe Tena.
OOBsCHCHHE CBOWCTB Ta30B, XHIKOCTEH M TBEPABIX TEI HAa OCHOBE IOJIOKCHHN MOJICKYJISAPHO--KUHETHICCKOM
Teopun. CMauMBaHUe U KallWJUIApHBIE sIBJICHUS. TerIoBoe pacuIMpEHUE U CKATHE.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABMXKEHUSI 4YacTHL. BHYTpeHHss >Heprusl.
CriocoObl M3MEHEHHsI BHYTPEHHEH JHEPruu: TEIUIONepenaya W COBEpIICHHE pPa0oThl. Buabl Teruomepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIUS, U3JIyUCHUE.

KonmgectBo TemnoTsl. Y nenbHas TEII0EMKOCTD BellecTBa. Termio00MeH U TEIIOBOE paBHOBECHE. Y paBHEHUE
TeruioBoro Oananca. IlmaBieHne M OTBepAeBaHWE KPHCTAUIMYECKMX BEMIECTB. YENbHAS TEIJIOTa IUTABICHUS.



[TapoobpazoBanne u konpeHcauus. Mcnapenme. Kunenue. YnenbHas Temiora mapooOpa3oBaHMs. 3aBUCHMOCTD
TEeMITEpaTyphl KUTIEHUsI OT aTMOC(HEPHOTO JaBICHUS.
BnaxnocTtb Bo3ayxa.
OHeprust TONINBA. Y IeNbHas TEII0Ta CrOpaHusl.
Ipunnuner padotsl TemioBbix asurarencii KII/I TermoBoro meuratens. TeruioBble JABHTAaTEIM U 3alllUTa
OKpYKaroleu cpenpl.
3aKoH COXpaHEHUS U MPEBPAICHHUS YHEPTUHU B TEIUIOBBIX IIPOIeccax.
JHemoncmpayuu.
Habnronenue 6pOyYHOBCKOTO IBHKCHUS.
Habmonenne nuddysum.
HabmoneHue siBIeHM CMaduBaHUA U KaITMJUIIPHBIX SBICHUI.
HaGuoenue TeroBoro pacimpeHus Tedl.
V3meHeHue naBieHus Ta3a MpH U3MEHEHNH 00bEMa U HarPeBaHUU MITH OXJIQKICHUH.
[IpaBua U3MepeHUs TEMITEPATyPHL.
Bunpe! Tennonepenayn.
OxJnaxaeHre pH COBEPIICHUH PaOOTHI.
HarpeBanwue npu coBepIieHHH paboTH BHSITHIMH CHIIAMHU.
CpaBHeHHE TEIUIOEMKOCTEH Pa3IUUHBIX BELIECTB.
HaGmonenue kuneHus..
HabmoneHne mocTosHCTBa TEMITEPaTyphI P TUIABICHUH.
13. Mojenu TEeMI0BBIX IBUTraTEIEH.
Jabopamopnvie pabomut u onvimel.
OMNBITHI IO OOHAPYIKEHUIO EHCTBHS CHII MOJICKYJISIPHOTO TIPUTSKEHHS.
OnBITH IO BRIPAIIMBAHUIO KPUCTAILIOB TOBAPSHHON COJIHM MIIH caxapa.
OmnbITHI IO HAOJIOISHHIO TETUIOBOT'O PACIINPEHHS Ta30B, )KUAKOCTEH U TBEPIBIX TEIl.
Omnpenenenye qaBiaeHUs BO3ayXa B OaIOHE MINTPULIA.
OnbITH, JEeMOHCTPHPYIONINE 3aBUCHMOCTh JABICHHS BO3MyXa OT €ro o0béMa W HarpeBaHWs WIH
OXJTAXKICHUS.
6. IIpoBepka runoTe3bl JIMHEHHOI 3aBUCUMOCTH JUIMHBI CTOJIOUKA XKHKOCTH B TEPMOMETPUUECKON TpyOKe
OT TEMITEPATyPHI.
7. HabmoneHne n3MeHeHHs BHYTPEHHEH PHEPTUH Tesla B pe3yibTaTe Tellonepeaadd u paboThl BHEIIHUX
CHIL
HUccrnenoBanmue siBICHAS TEII000MEHA IPY CMEITHBAHUH XOJIOJHOH M TOPSYCH BOJIBL.
9. Omnpenenenue KOIMUECTBA TEIUIOTHI, ITOIy4YEHHOTO BOJIOH NPH TEIIO0OMEHE C HarpeThIM METAINYECKUM
[ITHHIPOM.
10. OmnpezneneHue yaeabHON TEMIOEMKOCTH BELIECTBA.
11. HccnenoBaHue mporiecca UCIapeHHUS.
12. OmnpezneneHne OTHOCUTEIHHOM BIAXKHOCTH BO3IyXa.
13. OmnpezeneHue yaeabHON TEIUIOTHI IJIABJICHHS JIbA.
Pa3nen 7. DiiekTpuyeckue M MATHUTHBIE SIBJIEHMS.
OnexTpuzanus Ten. J[Ba pojia dJIeKTpUYecKuX 3apsaoB. B3aumoseiicTBue 3apsokeHHBIX Tell. 3akoH Kynmona
(3aBHCHMOCTB CHIIBI B3aUMOJICHCTBHS 3aPsDKEHHBIX Tl OT BETMYUHBI 3apAI0B U PACCTOSHHS MEKIY TCIaMH).
OnexTtpuueckoe none. Hanmpsyxk€HHOCTb 3IEKTpUUECKOro Mois. [IpHHIMI CyNepno3uiuy 3IeKTPUUECKUX
nosei (Ha Ka4eCTBEHHOM ypOBHE).
Hocutenu snexktpuueckux 3apsioB. DlieMeHTapHbIH diekTpuueckuit 3apsa. Ctpoenue atoMa. [IpoBoaHukY U
JUAIEKTPUKU. 3aKOH COXPAHEHUs IEKTPUIECKOro 3apsija.
ONeKTpUUecKnii TOK. YCIIOBHS CYIIECTBOBAHMS SJIEKTPHUYECKOTO TOKAa. VICTOUHMKM IMOCTOSHHOTO TOKA.
JleiicTBUS 3TEKTPUUECKOTO TOKA (TEIIIOBOE, XUMHUUECKOE, MATHUTHOE). DIEKTPUIECKUN TOK B KHUIKOCTAX M Ta3ax.
Onextpuueckas 1enb. Cuila Toka. DieKTpuieckoe HampspkeHue. COnpOoTHBICHHE TMPOBOJHUKA. Y IETHHOE
COTIPOTHBIICHHE BemlecTBa. 3akoH Oma g ywacTka nenw. [locrmemoBaTenpbHOE W TMapaUIeIbHOE COSIWHEHHE
TIPOBOTHHKOB.
PaboTa ¥ MOIIIHOCT 3EKTPHUYECKOTO TOKa. 3akoH J[xoyms—JIeHna. DnekTpudeckue mend M MoTpeduTenn
3NIeKTpUUECcKOit sHepruu B ObITy. KopoTkoe 3ambIkaHue.
ITocTosiHHBIE MarHUTHI. B3auMo1eiCTBUE MOCTOSIHHBIX MAarHUTOB. MaruuTHoe noje. MarautHoe noje 3emiu
U €ro 3HadyeHue i ku3HU Ha 3emne. OnbIT Opcrefa. MarHUTHOE MOJIe 3JIEKTPUYECKOro Toka. [IpumeHeHue
3JEeKTPOMArHUTOB B TeXHUKE. J{eficTBUe MarHUTHOTO MOJI Ha MPOBOJHUK C TOKOM. DJIEKTPOABUraTedb MOCTOSIHHOTO
ToKa. Mcronb30BaHue IEKTPOABUraTeNeH B TEXHUUECKUX YCTPOICTBaX U Ha TPAHCIIOPTE.
Onebitel @apaznes. SIBnenue snexkrpoMarauTHOM MHAYKuuH. [IpaBuno Jlenua. Dnekrporeneparop. CrocoOs!
MOy YCHHUS DIEKTPUIECKOHN SHEPTHH. DIIEKTPOCTAHIINH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpayuu.
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25.

DneKTpu3aIus Tell.

JIBa pojia 31IEKTPHUUYECKUX 3aPI0B U B3aUMOICHCTBUE 3aPSHKEHHBIX TEIL
Y CTpOUCTBO U AEUCTBHE JIEKTPOCKOIA.

OnexTpocTraTUyecKast HHAYKIUS.

3aKOH COXPaHEHHMS 3JIEKTPUIECCKUX 3apsI0B.

IIpoBOAHUKY U AUIIEKTPUKU.

MonenupoBaHue CUIIOBBIX JTMHUHN 3JEKTPUUECKOrO MOJIs.
HcTOoYHMKH NOCTOSHHOTO TOKA.

JlefCcTBUSA 3IIEKTPUUECKOrO TOKA.

OneKTpuIecKuil TOK B )KUAKOCTH.

T"a30BwIii pazpsa.

W3MmepeHne cuibl TOKa aMIIEpMETPOM.

M3mMmepenne 31eKTpUUecKoro HapsKeHUs: BOJIbTMETPOM.

PeocTat 1 MarasuH conpoTUBIEHUN.

BsanMopelicTBre NOCTOSHHBIX MArHUTOB.

MonenupoBaHrue HEBO3MOXKHOCTH pa3/ieieHUs IOII0COB MarHUTA.
MonenupoBaHue MArHUTHBIX TOJIEN TOCTOSTHHBIX MarHUTOB.
OmneiT Dpcreaa.

MarsuTtHoe 1oJjie Toka. JIeKTPpOMarHuT.

JlelicTBre MarHUTHOTO MOJIsl HAa TPOBOJHUK C TOKOM.
ONeKTpOoABUraTeNb MOCTOSHHOIO TOKA.

HccnenoBanue siBIEHUS 2IEKTPOMarHUTHOM HHAYKIIMH.

OmnsiTel @apajes.

3aBHCUMOCTb HANPaBIECHHS HHIYKIIMOHHOTO TOKA OT YCIIOBHH €70 BOSHUKHOBEHUS.
DJeKTporeHepaTop NOCTOSHHOIO TOKA.

Jabopamopnvie pabomut u onvimol.

ok wnNE

8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThl IO HAOJTIOICHHUIO JICKTPHU3AIMK T HHAYKIUCH U TIPU CONPUKOCHOBCHHUH.

HccrnenoBanne NeicTBUS SJIEKTPUIECKOTO OIS Ha IPOBOJHHUKH U TAIICKTPUKH.

COopka 1 mpoBepKa pabOThI IEKTPUICCKOH [IEITH MOCTOSIHHOTO TOKA.

H3mepeHue U peryupoBaHue CUITbI TOKA.

H3mepeHne 1 peryanpoBaHre HATIPSIKCHHS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, MIYIIETO 4Yepe3 Pe3UCTOp, OT CONMPOTHUBICHMS Pe3UcCTopa U
HaINpsDKEHUS Ha PE3UCTOPE.

OHI)ITI)I, JEMOHCTPUPYIOUINE 3aBUCUMOCTD SJICKTPUYCCKOI'O COMPOTUBJICHUA IMTPOBOAHUKA OT €0 IJINHBI,
TUTOIIAAM TIONIEPEYHOTO CEYCHUS I MaTepHuana.

[IpoBepka mpaBuia CI0KEHUS HAMIPSDKEHUH TPH TIOCICAOBATSIIFHOM COSAMHEHHUH IBYX PE3HCTOPOB.
ITpoBepka mpaBuiIa A1 CUIIBI TOKA MPH MapajuIeIbHOM COSTUHEHNH PE3UCTOPOB.

Omnpezenenue pabOTHI IEKTPUIECKOTO TOKA, HAYILETO Yepe3 Pe3ncTop.

OnpepneneHre MOIITHOCTH 3JCKTPUIECKOTO TOKA, BEIICIIEMON Ha PE3UCTOpeE.

HccrnenoBanue 3aBUCMMOCTH CHITBI TOKA, UIIYIIETO Yepe3 JIaMIIOYKY, OT HAaIpsHXKeHHUs! Ha Heil.
Onpenenenue KIIJ] Harpesarens.

HccnenoBanne MarHUTHOTO B3aUMOJICHCTBHS TIOCTOSIHHBIX MarHUTOB.

I/Iayqune MAardimMTHOIO ITOJIA IMMOCTOAHHBIX MarHUTOB IIPU UX O6’be)II/IHeHI/II/I 1 pas3saciICHNUH.
HccnenoBanue nedcTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMO/ICHCTBHSI KaTYIIKH C TOKOM M MarHUTa OT CHJIBI
TOKa ¥ HaIpaBJICHUS TOKA B KaTyIIKe.

I/Iayqune }leﬁCTBHﬂ MAaravTHOTO I10JI1 Ha IPOBOJHUK C TOKOM.

KoncTpynpoBaHue u u3yueHue paboThl JIEKTPOABUTATEIIS.

M3mepenne KI1J] anexTpoaBUraTenbHON yCTaHOBKH.

OTMBITHI 10 UCCIIEOBAHMIO SIBJICHUS HJIEKTPOMarHUTHON WHIYKINH: UCCIIEI0BaHNE N3MEHEHUI 3HAUCHUS
Y HalpaBJICHUS] HHIYyKIIMOHHOTO TOKa.

9 KJIACC

Pa3nen 8. MexaHuuyeckue siBJIeHus.

Mexannueckoe ABIDKeHHE. MatepuanbHas Touka. Cucrema oTcuéra. OTHOCHTENFHOCTP MEXaHWYECKOTO
JBIDKeHMs. PaBHOMEpHOE TNpsSMONUHEWHOoe nBMxkeHHe. HepaBHOMepHOEe NpsMonuHeiHOe nBrmxeHue. CpenHsas u
MI'HOBEHHAsl CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JIBM)KEHUU.

Yckopenue. PaBHoyckopenHoe npsiMosinHeiiHoe napmxkenue. CBoboaHoe naaenue. OnbiTol ["anumnes.

PaBHOMepHOE nBMXKEHME 10 OKpykHOCTH. [lepron u yacrora obpamenus. JInHeitHas u yriaoBas CKOPOCTH.
IlenTpocTpeMuTenbHOE YCKOpEHHE.



ITepssiii 3axon Herotona. Bropoit 3akon HetoTona. Tpetnii 3akoH Hetorona. [IpuHIun cynepno3unuu cuil.

Cuna ynpyroctu. 3akoH 'yka. Cuna TpeHus: cuiaa TpeHHs CKOJIbXKEHUS, CHIa TPEHHUS TOKOsI, APYTHe BUBI
TpeHusl.

Cuuia TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOPEHUE CBOOOIHOTO MaieHus. JIBIDKeHHE TUIaHET BOKPYT
Counnna. IlepBas kocMudeckas ckopocTs. HeBecoMOCTh U IeperpysKu.

PaBHOBecne MaTepnansHON TOUKH. AOGCONIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tena C 3aKpETUIEHHOM
0CbI0 BpaweHus. MomeHT cuibl. LleHTp TsxecTH.

Nmnynsc Tema. M3meHenme wMimynbca. VMIymsc cumbl. 3aKOH COXpaHEHHS HMITYJIbca. PeakTHBHOE
JIBIDKEHUE.

Mexannueckasi paboTa ¥ MOUTHOCTh. PaboTa CHII TSDKECTH, yIPYToCTH, TpeHHs. CBS3b SHEPTHH U PabOTHI.
IloTeHnmanpHas 3HEPrus Tena, HOAHATOTO HaJ MOBEPXHOCTHIO 3eMiH. [loTeHIMANbHAS YHEPTHUS CKATOM MPY>KUHBIL.
Kunernueckas sneprus. Teopema o KUHETHYECKOM YHEPTUU. 3aKOH COXPAaHEHUSI MEXaHHUUECKON SHEPTHH.

Hemoncmpayuu.

HabmroneHne MexaHN4IecKOro ABM)KEHHS Tela OTHOCUTENLHO Pa3HbIX TEJ OTCUETA.

CpaBHEeHHUE IMyTeH M TPaeKTOPUI JBIKEHHUS OJHOTO M TOTO K€ Tella OTHOCHTENBHO Pa3HbIX TEJT OTCUETA.

V3mMepeHue cKOpoCTH M yCKOPEHUS IPSIMOIUHEHHOTO ABMKEHHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JABHKEHHS.

HabmroneHne aBHKEHNS Tela 10 OKPYKHOCTH.

HaOnromenne MexaHHYECKUX SIBICHHMA, MPOUCXOAAmMX B cucteMe otcuéra «Temexkay mnpu e

PaBHOMEPHOM M YCKOPEHHOM JIBH)KEHUH OTHOCUTEJIBHO KaOuHeTa GpU3MKH.

7. 3aBHCHMOCTb YCKOPEHHs TE€Ja OT MACChl TENa U AEUCTBYIONIEH HA HETO CHIIBL.

8. HaOmonenue paBeHCTBa CHII IPH B3aUMO/ICHCTBUH TEIL.

9. H3meHeHue Beca Teja MPU YCKOPEHHOM JIBHKESHUU.

10. Ilepenaua uMmnymabca OpU B3aUMOJEHCTBUH TEL.

11. IIpeoOpa3zoBaHus SHEPTUH IPH B3AUMOACHCTBUH TEIL.

12. CoxpaHeHHe UMIyJbca IPU HEYIPYTrOM B3aUMOIEHCTBHN.

13. CoxpaHeHHe UMIIyJbca IpU aOCOIIOTHO YIPYTrOM B3aUMOJIEHiCTBUH.

14. HabmroneHne peakTUBHOTO JBHKCHUSL.

15. CoxpaHeHHe MEXaHNYECKOH YHEpTHH IPH CBOOOIHOM MAJCHUH.

16. CoxpaHeHHe MEXaHUYECKOW YHEPTUH NIPH IBIKEHUH TeNa MO JeHCTBUEM IIPY KHUHBL.

Jlabopamopnvie pabomot u onvimel.

1. KoHcTpyupoBaHHe TpaKTa Al pa3srOHa U AaJbHEHIEr0 paBHOMEPHOTO ABWKEHUS IIAPUKA UM TEIEKKH.

2. OmpeneneHue cpeHeil CKOPOCTH CKOJBKEHHS OpyCcKa WM IBHKEHUS IIapHKa 10 HAaKJTOHHOH IUNIOCKOCTH.

3. OmpeneneHne yCKOPEHUs Tela MPHU PaBHOYCKOPEHHOM JBI)KEHHUH 10 HAKJIOHHOH MJI0CKOCTH.

4. VccnenoBaHue 3aBHCMMOCTH IIyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBI)KEHMH 0Oe3 HadalbHOU
CKOpOCTH.

ok wnNnE

5. IIpoBepka runoTe3bl: €CIIU NPH PABHOYCKOPEHHOM JIBM)KEHHH 0€3 HayaibHOW CKOPOCTH ITyTH OTHOCATCS
KaK psag HEYETHBIX YHrCEJI, TO COOTBETCTBYIOIHUEC MPOMEKYTKU BPEMEHU OJUHAKOBEI.

6. HccrenoBaHue 3aBUCHMOCTH CHJIBI TPEHUSI CKOJIBKSHHUS OT CUJIBI HOPMAJIBHOTO JTABJICHHS.

7. Onpenenenue K03)GUIUESHTA TPEHUS CKOIbKEHHS.

8. Ompenenenue XECTKOCTH MPY>KUHBL.

9. OmpenencHue paOOTHl CUIBI TPEHUS IPU PAaBHOMEPHOM JBIDKCHHH Tela MO TOPH30HTaJIbHON

MMOBEPXHOCTH.

10. OmnpexnencHue pabOTHl CHIBI YNPYTOCTH MPH MOABEME Ipy3a C HCIOJIH30BAHHUEM HEIMOJBIKHOTO W
MOJIBMDKHOTO OJIOKOB.

11. U3yueHue 3aKOHA COXpAHEHUS SHEPTHUHU.

Paznen 9. MexaHnuyeckue KoJ1e0aHUSI M BOJHDI.

KonebarenpHoe nBmkeHue. OCHOBHBIC XapaKTePUCTUKU KOJCOAHWH: MEpHUON, YacToTa, AaMILTUTYA.
MateMaTHYeCKuil U PY>KUHHBIH MasTHUKH. [IpeBpalieHre SHeprin Py KoJIeOaTeIIbHOM JIBIKCHHH.

3aryxatomue KoieOaHus. BreHyxkIeHHble KoneOaHus. Pesonanc. Mexanndeckue BonHBL CBOWCTBA
MEXaHUYCCKUX BOJH. [IpONONbHBIC W MONEpPEYHBbIC BOJHEL J[JMHA BOJHBI UM CKOPOCTh €€ pacipOCTpPaHCHUS.
MexaHuYeCKUe BOJHEI B TBEPJOM TeJle, CCHCMUYECKHAES BOJTHEIL.

3ByK. [ pOMKOCTH 3ByKa U BBICOTa TOHA. OTpakeHue 3Byka. THPpa3BYK U yIbTPa3BYK.

Hemoncmpayuu.

1. HaOnromenue kosjeOaHMiA TEI MO ACUCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

2. HabmoneHnue koneOaHuii Tpy3a HA HUTH U HA MIPY)KUHE.

3. HaOmonenue BRIHYKISHHBIX KOJICOAHHUI U pe30HaHCa.



4. PacmpocTpaHeHHE IPOIOIBHBIX U MTOTIEPEYHBIX BOJIH (HA MOACTIH).
5. HabmoneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHL.
6. AKyCTHYECKHH pe30HaHC.
Jlabopamopnvie pabomol u onvimel.
OmnpeneneHne 9acTOTH U ITEPHOIa KoJIeOaHMH MaTeMaTHIECKOTO MasTHHKA.
OmnpezneneHne 9acTOTH U IIepHOIa KoJIeOaHUH Py KUHHOTO MasTHHKA.
HccnenoBanne 3aBUCUMOCTH MEpUOIa KOJIeOaHMIT OBSIICHHOTO K HUTH IPy3a OT JUTMHBI HUTH.
HccnenoBanme 3aBUCUMOCTH MTEPUOIA KOJICOAHHUH MPYKUHHOTO MasiTHUKA OT MAacChI TPy3a.
IIpoBepka HE3aBUCUMOCTH TIepro/Ia KoJeOaHUH TPy3a, TOABECIICHHOTO K HUTH, OT MacCHI Ipy3a.
OnbITH, IEMOHCTPUPYIOIINE 3aBUCMOCTD MEPUOJIa KoJIcOAHH MPYKMHHOT'O MasTHAKA OT MacChl rpy3a
1 KECTKOCTH MPY>KUHBI.
7. W3mepenne yckopeHHsI cCBOOOIHOTO TaICHHS.
Paznen 10. DinekTpoMarHuTHOE 1MoJie M JJIEKTPOMArHUTHbIE BOJIHBI.
DNeKTpOMarHUTHOE ToJie. OJEKTPOMAarHuTHele BOJIHBL. CBOHCTBa 3JIEKTpOMarHUTHBIX BosH. [llkama
3JIEKTPOMArHUTHBIX BOJH. MICTIOIBb30BaHME IIEKTPOMArHUTHBIX BOJH JUISI COTOBO CBSA3H.
DnexTpoMarauTHas mpupoja cBera. CKOpocTh cBeTa. BoTHOBEIE cBOMCTBA CBETA.
JHemoncmpavyuu.
1. CaoiicTBa 3J€KTPOMArHUTHBIX BOJIH.
2. BosHOBEBIE CBOMCTBA CBETA.
Jlabopamopnvie pabomot u onvimel.
1. UzydeHme CBOWCTB JICKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMIBHOTO TeledoHa.
Paznen 11. CBeToBbIe SIBJICHHS.
JlyueBas monensb cBera. Mcrounuku ceera. IlpsMonuHeliHoe pacnpocTpaHeHue cBeta. 3aTMeHus ConHua u
Jlynbl. Otpaxkenue cBeta. [Imockoe 3epkano. 3aKOH OTpaKEHHs CBETa.
[Ipenomnenue cBera. 3akoH mpeioMieHus cBeta. [lomHoe BHYTpeHHee OTpakeHHe cBeTa. lcmonb3oBaHue
MOJIHOTO BHYTPEHHETO OTPaXKEHUS B ONTHUYECKUX CBETOBOAX.
Jlunza. Xonx nydeir B nunH3e. Onruueckas cucrema (oroammnapata, MHKPOCKOINA U TeliecKoma. [1a3 kak
onTHYECKask cUCTeMa. bIU30pyKOCTh U JaTbHO30PKOCTb.
Pasnosxenue Oenoro ceeta B criektp. Onbitel HetoToHa. ClioXKeHHe CIIeKTpaibHbIX IIBETOB. Jlucnepcust cBeTa.
JHemoncmpavyuu.
IIpsimonuHEtHOE PACIIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBerta.
[Momyuenne n300paxeHUH B MIIOCKOM, BOTHYTOM U BBIITYKIIOM 3€pKasiax.
IIpenomnenue ceera.
ONTUYECKUI CBETOBOI.
Xon ydeit B coOuparomieil JInH3e.
Xox nyuel B pacceuBaloLIEH JIMH3E.
INonmy4enne n306pakxeHUl ¢ TOMOIIBIO JIUH3.
[puHIUN neiictus GoTroanmapaTa, MUKPOCKOIIA H TEIIECKOTIA.
10 Monens rinasa.
11. PaznoxeHue 0enoro cBera B CHEKTP.
12. Tomy4yenwne Oenoro cBera IMpH CIOKEHUU CBETa Pa3HBIX IBETOB.
Jlabopamopnvie pabomol u onvimel.
1. HccnepoBaHue 3aBUCHUMOCTH yIJla OTPasKE€HUsI CBETOBOIO JIy4a OT YIJia MaJeHUs.
2. H3ydeHue XxapaKTEpPUCTUK M300paKEHUS PeaIMETa B INTIOCKOM 3epKaIe.
3. HccnenoBanue 3aBUCUMOCTH yTJia MPEJIOMIIEHUS CBETOBOIO JIyda OT yria NaJeHHs Ha TPaHHIIe «BO3AyX—
CTEKIION.
[MomyueHne n300paXKEHU C MOMOIIBI0 COOUPAIOIICH JIMH3BI.
Omnpenenenre HOKyCHOTO PACCTOSHUS M ONTHYECKON CHITBI COOMPAIOIEH TNH3HI.
OnBITHI IO Pa3TIOKEHUIO OETIOT0 CBETa B CIIEKTP.
OnBITH IO BOCIPHATHIO IIBETA IIPEAMETOB NIPH MX HAOIOICHHH Yepe3 [IBETOBBIC (DHIBTPHI.
Pa311eJ1 12. KBaHTOBBIE SIBJICHHUA.
OnbiTel Pe3zepdopna u mraneTapHast Moenb atoma. Mogenb atoma bopa. Vcmyckanue u MOriomeHne cBeta
atomoM. KBaHThbI. JIuHeHYaThle CLIEKTPHI.
PamnoaktuBHOCTE. Anbda-, 6eta- U ramma-usnydeHus. CTpoeHHe aTOMHOro sapa. HykimoHHass MoJenb
aToMHoOro siapa. Mzotonsl. PagnoakTiBHbIe peBpameHust. [lepros momypacmnana aTOMHBIX SiEp.
SnepHble peaknuy. 3aKOHBI COXPAHEHUS 3apAI0BOTO M MacCOBOTO YHCEN. DHEPTHs CBSI3M aTOMHBIX SZEp.
CBs13p Macchl 1 9Hepruu. Peakunu cunTe3a u genenus saep. Vicrounnku sueprun ConHIa u 3BE31I.
Snepnas snepretuka. [{eficTBUS paliOaKTUBHBIX M3ITYyYCHUH Ha )KUBBIE OPTAHU3MBI.
JHemoncmpayuu.
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CHexTpsl U3ITy49€HHS U MOTJIOMICHHSL.

CHexTpsl pa3INuHbIX Ta30B.

CrexTp BogoOpoa.

HaGumonenue TpekoB B kamepe Buinbcona.

Pabora cuérurka HOHH3UPYIOMINX H3ITyUCHHUH.

. Peructpanus nzinydeHus NpUpOJHBIX MUHEPAIOB U IIPOAYKTOB.

Jlabopamopnvie padbomut u onvimol.

1. HabnroseHue CIUIONIHBIX U JIMHEWYaThIX CIIEKTPOB U3ITyUYeHUSI.

2. MHccrnenoBaHme TPEKOB: M3MEpPEHHE YHEPTUH YaCTHIIBI IO TOPMO3HOMY ITyTH (TI0 POTOTpadusiM).

3. H3mepenue pagnoakTUBHOrO (hoHa.

IToBTOPHUTEILHO-00001AIOIIHIT MOYJIb.

[ToBTOpHTENBEHO--0000IIAIOMMI MOYJIb MIPEAHA3HAYEH Ul CUCTEMATH3alui M 00O0OLIEHUs MPEeIMETHOTO
COJIEp>KaHUs U OIIbITA JETEIbHOCTH, TPHOOPETEHHOTO MTPU M3yUSHNUH BCETO Kypca (PU3UKH, a TAKXKe JUIS ITOATOTOBKH
K OCHOBHOMY I'OCyJapCTBEHHOMY 9K3aMeHY MO (H3HKe JUIsi 00y4aloInXCsl, BBIOPABIIMX 3TOT yueOHBII peMeT.

[Ipyn w3yueHMH NaHHOTO MOJIYJS peaM3yIOTCS M CHCTEMaTH3MPYIOTCS BHIBI JEATENLHOCTH, HA OCHOBE
KOTOpBIX 00ECHEeYMBACTCs NOCTIKEHUE MPEAMETHBIX U METAINPEAMETHBIX IUIAHUPYEMBIX pPe3YJbTaToB O00Yy4eHHs,
(hopMupyeTCs eCTECTBEHHOHAaYYHAasi TPaAMOTHOCTh: OCBOCHNE HAYYHBIX METOIOB MCCIIEIOBAHUS SBJICHUH MPUPOIBI U
TEXHHKH, OBJIAJICHUE YMEHUSAMH OOBACHATH (PU3NUCCKHUE SBICHUS, IPUMEHSS IOydCHHBIC 3HAHMUS, pelaTh 3a1a4H,
B TOM YHCJIC KAYECTBEHHBIC U 3KCIIEPHMEHTAIbHBIC.

[IprHIMNMATBEHO AEATETBHOCTHBIM XapakTep JaHHOTO pa3/ieNia peaan3yeTcs 3a CYET TOTO, YTO 00yUaroNIrecs
BBITIOJTHAIOT 33JJaHUs, B KOTOPBIX MM IIPEJIaracTcs:

Ha OCHOBE IOJIy9ICHHBIX 3HAHUH Pacro3HaBaTh U HAYYHO OOBSICHATH (M3MUECCKUE SBICHUS B OKPY)KAIOIICH
MIPUPO/JIE U IOBCEHEBHON KHU3HU;

HCI0JIb30BaTh HAYYHBIC METOABI UCCIICTOBAHUA (1)I/ISI/I‘ICCKI/IX ﬂBJ’IeHHﬁ, B TOM YHUCJIE AJId IPOBECPKU IT'HIIOTE3 U
TMOJYUYCHUA TCOPETUYCCKUX BHIBOAOB,

O0OBSACHATH Hay4YHbBIC OCHOBBI Han6onee Ba’XHbIX }IOCTI/I)KCHI/Iﬁ COBPEMECHHBIX TeXHOJ’IOFHﬁ, HaIrpumep,
IMPaKTUYCCKOI'0 UCIOJb30BaHUA PA3JIMYHBIX HCTOUYHUKOB SHEPIrUM HAa OCHOBC 3aKOHA MPECBPAICHNUA U COXPAHCHUA
BCEX U3BCCTHBLIX BUJIOB OHCPIUU.

ok wnhE



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOTPAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOTI'O OBIIETI'O OBPA3OBAHUSA

I/I3y‘I€HI/Ie (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O OGHICFO 06pa3OBaHI/IH HampaBJICHO Ha JOCTUKCHUEC JINYHOCTHBIX,

METAINPCAMETHBIX U IPEAMETHBIX O6paSOBaTeJ’ILHHX PpE3yJIbTATOB.

B pesymnpraTe m3ydeHus (U3WKH Ha YpOBHE OCHOBHOTO O0IIero oopasoBaHus y oOydaromerocs OyIyT

chOpMHUPOBAHBI CIEAYIOIINE THIHOCTHBIE PE3YJIBTATHI B YACTH:

1) naTpMOTHYECKOI0 BOCTIMTAHUSA:

— IpOsIBIICHIE WHTEpeca K UCTOPUU H COBPEMEHHOMY COCTOSHHIO POCCHICKOH (pr3mdeckoit HayKwy;

— IICHHOCTHOE OTHOIICHHE K JTOCTIKEHUSAM POCCHICKUX yUEHBIX--(QH3HKOB;

2) rpa’KAaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCY)XOCHHH OOIIECTBEHHO 3HAYNMBIX M STHYECKHX IIPOOIIEM,
CBSI3aHHBIX C PAKTUYECKUM MPIMEHEHHEM JOCTIKCHAN (PH3HUKHY;

— OCO3HAHME BaXHOCTU MOPAIbHO--3TUYECKUX NIPUHLIUIIOB B JESATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHUSA:

— BOCHIPHUSATHE SCTETHICCKUX KadecTB (PU3HIecKoil HAyKH: €€ TapMOHHYHOTO IOCTPOCHHUS, CTPOTOCTH, TOYHOCTH,
JIAKOHUYHOCTH;

4) 1eHHOCTH HAYYHOI'0 IO3HAHMSA:

— OCO3HAaHHWE IEHHOCTH (PH3MUYECKONW HAyKW KaK MOIHOTO MHCTPYMEHTa MO3HAHUS MHUpa, OCHOBBI Pa3BUTHS
TEXHOJIOT'NH, BAXKHEUIICHU COCTABJIAIONIEN KYJIbTYPBI;

— pa3BUTHE HAYYHOU JIIOO03HATENLHOCTH, HHTEPECa K UCCIIE0BATEILCKON IESTEbHOCTH;

5) hpopmupoBaHus KyJbTYPbI 310POBbS H IMOLMOHAIBHOTO 0/1ar0NOIyYHs:

— 0OCO3HAaHUE LIEHHOCTH 0€3011acHOT0 00pa3a )KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, BAXKHOCTH MTPABHUII
0e301acHOro0 MOBEACHHS Ha TPAHCIOPTE, Ha JIOPOraxX, C JJIEKTPHYECKUM M TEIUIOBBIM O0OpYZOBaHHUEM B
JAOMAIlIHUX YCJIOBUSX;

— cOpMHUPOBaHHOCTH HABBIKA pe(IICKCHH, TPU3HAHKE CBOETO NpaBa Ha OUIMOKY M TAaKOTO JKe IpaBa y APYroro
YeI0BeKa;

6) TPy10BOr0 BOCIIMTAHMA:

— aKTHBHO€ YYacTHE B PEUICHUH IPAKTHYECKHX 3ajad (B paMKax CeMbH, 00pa3oBaTeNbHOW OpraHHW3alluy,
roposa, Kpas) TeXHOJOIMYEeCKOW M COLMAIILHOIM HalpaBIeHHOCTH, TPEOYIOUIMX B TOM 4HCIe M (U3MYECKUX
3HAHWM;

— UHTEpeC K NPAaKTHUYECKOMY M3YUYEHHUIO Ipodeccuil, CBA3aHHBIX ¢ PU3UKOM;

7) 3K0JI0r14eCKOr0 BOCIIUTAHMS

— OpHUCHTAIMs Ha MpUMEHEHHe (U3NYECKHUX 3HAHWHU M pelIeHHs 3a/ad B O0NacTH OKpY’KaIoIel Cpemsbl,
IJTAHUPOBAHMS MIOCTYIIKOB U OLIEHKH MX BO3MOJKHBIX MOCJIEICTBUN JJIs1 OKPYKAIOIIEeH Cpeibl;

— OCO3HAHME TI00ATHHOTO XapaKTepa IKOJOTHISCKHUX MPOOIIEM U MyTeH UX PeIIcHHS;

8) ajanTanuu K M3MEHSIOIIUMCS YCJIOBUSIM COLMAJIBLHON  IPUPOAHON Cpeabl:

— TOTpPeOHOCTh BO B3aMMOACHUCTBHM TIPW BBIIOJHCHWH WCCICIOBAHUH W TPOCKTOB  (DU3UUECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

— MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€PE3 NPAKTHUECKYIO AESITENbHOCTD;

— NoTpeOHOCTh B ()OPMUPOBAHUH HOBBIX 3HAHWM, B TOM 4uciie GopMyiInpoBaTh HJIEH, TOHATHUS, THIOTE3BI O
¢dusnyecKknx 00bEKTax M SBICHHSAX;

— OCO3HaHHME JePUIIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 001aCTH (DU3HKH;

— IUIAaHUPOBAHKE CBOETO PAa3BUTHS B IPHOOPETEHUH HOBBIX (PU3NYECKUX 3HAHHH;

— CTpeMJICHHE aHAJIM3MPOBATh M BBIABIATH B3aUMOCBS3H IPUPOJIBI, OOIIECTBA M SKOHOMHKH, B TOM YHCIE C
UCIIONIb30BaHHEM (PU3NYECKUX 3HAHUI;

— OIICHKA CBOMX JICUCTBHH € Y4ETOM BIIMSHUS Ha OKPYXKAIOLIYIO CPEy, BO3MOXKHBIX III00aIbHBIX TIOCIIEICTBUH.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesyneTare ocBOSHHS MPOrpaMMBI 0 (pU3HKE Ha yPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus y 00ydaroerocs

OynyT chOpMHUPOBAaHEI MeTaNnpeIMeTHbIE Pe3yabTaThl, BKIIOYAMOIINE TTO3HABATEILHBIE YHUBEPCATbHBIE YIeOHbIC
JIEHCTBUSI, KOMMYHHKATHUBHBIC YHHUBEpPCAbHbIC ydeOHBbIC MEWCTBUS, PETYJSITHBHBIE YHUBEpCAIbHBIC YydUeOHBIE
JIEUCTBHSI.

Ilo3naBaTenbHBIC YHHUBEpPCATbHBIC y4eOHbIE 1l CTBUSA

ba3oBble JJornyeckue AeiicTBHSA:

®  BBIIBIITH U XapaKTEPHU30BaTh CYILECTBCHHBIC IPU3HAKH O0BEKTOB (SIBJICHUIN);



yCTaHaBJIMBAaTh CYIIECTBEHHbIH NPU3HAK KIacCH(UKaIMK, OCHOBAHUS JIsi 0000IIEHHS 1 CPaBHEHUS,;
BBISIBJIATh 3aKOHOMEPHOCTH U TPOTHBOPEUMs] B pacCMaTpUBaeMbIX (haKTaX, NAHHBIX W HAOJIIOJICHUSX,
OTHOCSIIIMXCS K (PU3UYECKUM SIBICHHSIM;

BBISIBJIATH PUYMHHO--CJICACTBEHHBIE CBS3U IIPH U3YYCHUH (PU3NUECKHX SBJICHUH W MPOILECCOB, JeaTh
BBIBOJIBI C HCIIOJIb30BAHUEM JICAYKTHBHBIX M MHIYKTHBHBIX yMO3aKJIIOUEHHH, BBIIBHIATh T'MIIOTE3BI O
B3aHMOCBS3IX (DM3HYECKHUX BEJIMYHH;

CaMOCTOSITENIFHO BEIOHMpATh crocol pemeHus y4eOHOH (u3mdeckoil 3amadn (CpaBHEHHE HECKOIBKHX
BapHaHTOB pEIICHUS, BBIOOp HamOojee IMOOXOIAIIET0 C Y4YETOM CaMOCTOSATEIBHO BBIICICHHBIX
KPUTEPHEB).

Ba3oBble ucciieqoBarejibCKue JeiCTBUA .

HCIIOJIb30BaTh BOMPOCH! KaK MCCIIE0BATEIILCKAN HHCTPYMEHT TO3HAHHS,

MPOBOJUTE MO CAMOCTOSTEIHHO COCTABICHHOMY IUIAHY OIBIT, HECIOKHBIA (DU3NUCCKUN SKCIICPUMECHT,
HEOOJIBIIIOE UCCIICAOBAaHNE (PU3UICCKOTO SIBIICHUS,

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh HHPOPMAITUIO, TIOTYUYCHHYIO B X0/ HCCIICOBAHUS HITH
IKCIICPUMCHTA,;

CaMOCTOSTEIILHO (POPMYITHPOBATH OOOOIICHUS ¥ BBIBOIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOJIIOCHHUS,
OTIbITA, UCCIICIOBAHUS;

MPOTHO3UPOBaTh BO3MOXKHOE JalbHeiilliee pa3BuTHe (DU3UUECKHX MPOILECCOB, a TAKKE BBIIBHraTh
MPEANOIOKEH s 00 UX PA3BUTHH B HOBBIX YCIOBHUSIX M KOHTEKCTAX.

Pabora c undopmanueii:

NPUMEHATH PA3IMYHble METOJBI, HHCTPYMEHTHI W 3alpoOChl IIPH IOHCKE U OTOOpe HMH(OpMAaIMU WU
JIAHHBIX C YUETOM IMPEATI0KEHHOH y4eOHO# (hU3MUecKoil 3a1aun;

aHaJIM3MPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH MH(GOPMAILMIO PA3IMYHBIX BHIOB U (OpM
NPe/ICTABJICHHUS;

CaMOCTOSATENIbHO BBIOMPATh ONTHUMANBHYIO (GOpMY TNpeacTaBieHHs MHPOPMAIMU U WUIIOCTPUPOBATH
pelaemMble 3aJja4u HECIIO)KHBIMH CXEMaMH, JIHarpaMMaMu, HHO# rpadukoil ¥ nX KOMOMHAIUSMH.

KOMMyHl/IKaTI/IBH])Ie YHHUBEpPCAJIBbHbIE yqeﬁnble JedcTBUsI:

B XOJie 00CYXIeHHsI Y4eOHOTr0o Marepualia, pe3yJibTaToB JIA00pATOPHBIX PabOT U MPOEKTOB 3a/aBaTh
BOIIPOCHI MO CYIIECTBY 0OCYK/IaeMO TeMbl U BBICKA3bIBATh MJICH, HAICJICHHBIC HA PEUICHHE 3a/1a4d U
MOJIepIKaHKe OI1aroKeNnaTeIbHOCTH OOIIEHHS;

COIOCTABJISATH CBOU CYXXJICHUSI C CYXKICHHUSMU JIPYyTUX yYACTHUKOB JHANIOra, OOHAPYKUBATH Pa3IHINEe U
CXOJICTBO MO3HUIIHIA;

BBIPA)XKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MMCHbMEHHBIX TEKCTaX;

nyOJIMYHO  MPEICTABIIATH  PE3yJbTAThl  BBIMOJIHEHHOTO  (U3UYECKOTrO0 OMbITa  (IKCIICPUMEHTA,
UCCIIEJIOBaHMUS, IPOCKTA);

MOHUMATh W HMCIOJIBb30BaTh MPEUMYIIECTBA KOMAHIAHON M WHAMBHIYaJbHON pabOTHI NPU pEIICHUU
KOHKPETHON (PU3HUECKON POOIICMBI;

NPUHUMATh IICJIH COBMECTHOW JEATEJIbHOCTH, OpPraHU30BBIBATH JCHCTBHS MO €€ JIOCTHIKCHHIO:
pachpenenath posi, 00CYXIaTh MPOIECCHl U Pe3yJbTaThl COBMECTHOM pabOoThl, 0000IIATh MHEHHS
HECKOJIbKUX JIIO/IEH;

BBIMIOJIHATH CBOKO 4YacTh PabOThHI, JOCTUrasi KaueCTBEHHOTO pPe3ylbTaTa 10 CBOEMY HAMPABICHUIO U
KOOPJAWHUPYsI CBOU JCHCTBUS C IPYTUMH WICHAMHA KOMAH]IBI;

OIICHUBATh KAadeCTBO CBOErO BKJIaJa B OOMHMHA NPOAYKT IO KPHUTEPHSM, CaMOCTOSTEIHHO
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHS.

PeryJ’[flTﬂBHLle YHHUBEpPCAJIbHbIE y‘leﬁHLle JedcTBHS

Camoopranusanus:

BBISIBIITH TPOOJIEMBI B JKU3HEHHBIX W yYCOHBIX CHTYalHAX, TPEOYIOMNX IS PEIICHHUS (PH3HYCCKIX
3HaHUMH;

OPUCHTUPOBATHCS B PA3IMYHBIX TOJXO0IaX MPUHATHS PEIICHIH (MHIUBUIYaTbHOE, IPUHATHE PEIICHUS B
TpYIIe, IPUHATUE PEIICHUHA TPYIION);

CaMOCTOSITEIIFHO COCTABIISITh aJITOPUTM PEIICHUs (PU3NIECKOH 3a/1aUH HITH TIaHA HCCIICJOBAHUS C yIETOM
HMMEIOIUXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpejiaraeéMble BapHaHTHI
pelIeHuni;

JIenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHNE.

CaMOKOHTpOJ’lL, IMOIMOHAJILHbIH HHTE/JIEKT:

JaBaTh AACKBATHYIO OLICHKY CUTYyallUU U NIPCaIaraTsb 1jian eé HU3MCHCHUA,



OOBSCHATh NPUYMHBI JIOCTIDKCHMS (HEZOCTHXKEHMS) pEe3yJbTaTOB IESTCIHHOCTH, JaBaTh OLICHKY
NPUOOPETEHHOMY OIIBITY;

BHOCHTBH KOPPEKTUBBI B JIEATEIHHOCTD (B TOM YMCIIE B XOJ] BBIMOIHEHUS (PU3MUECKOTO UCCIICAOBAHMUS HIIN
NPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHUBIIMXCS CHUTYallMH, YCTAHOBJIEHHBIX OIIMOOK,
BO3HHKIIUX TPYAHOCTEH;

OLICHWBATh COOTBETCTBHE PE3yJIbTaTa [ETH U yCIOBHUSM;

CTaBUTH Ce0s1 HA MECTO JPYToro 4YeJIOBEKa B XOE CIIOpa MM ANCKYCCHH Ha HAYYHYIO TEMY, IOHUMATh
MOTHBBI, HAMEPEHHS U JIOTHUKY APYTOro;

MPU3HABATh CBOE MPaBO HA OIIMOKY IPU PEIICHUH (PU3MIECKUX 3a/1ad WM B YTBEPKACHUAX HA HAyJIHbIC
TEMBI U TAKOE K€ MPABO JPYTOTo.

INPEJMETHBIE PE3YJIBTATBI

K koHumy oOyueHuss B 7 KJiacce NIpeIMETHbIE pe3yJbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OpPMHUPOBAHHOCTh Y O0YUAIOIIMXCS YMEHHH:

UCTIONb30BaTh TOHATHS: (U3MUYECKHE W XMMHYECKHE SIBJICHUS, HAONIOAEHHE, SKCIEPHUMEHT, MOCIb,
THIIOTE3a, CIUHULBI (PU3NIECKUX BEIMYHH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUS BeIlecTBa (TBEpAOE,
KHUJKOE, Ta3000pa3Hoe), MEXaHNYECKOe ABM)KEHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOIMHEHHOE),
TPaeKToOpus, paBHOACHCTByIOImas cwmia, naeopmanust (ympyras, IUIacCTHYecKas), HEBECOMOCTb,
COOOIIAIOIIECS COCY IBI;

paznuuark sBieHus (quddys3us, TemIoBoe NBIKCHUE YacTUI[ BELIECTBA, PAaBHOMEPHOE NBIDKCHUE,
HEpaBHOMEpPHOE JBIDKEHHE, HHEPLH, B3aUMOACHCTBHIE TeJl, paBHOBECHE TBEPJBIX TEJ C 3aKpEIUIEHHON
OCBIO BpallleHHs1, TIepejada JaBlIeHUs TBEPIBIMH TEIaMH, )KUIAKOCTSIMH U ra3aMu, aTMoc(epHoe NaBeHue,
IUTaBaHUE Tell, IPEeBpaIlleHUs] MEXaHNUECKOW 3HEPTuH) IO OMHCAHUIO MX XapaKTepHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPHPYIOIIHX JJaHHOE (PH3UIECKOE SBICHHE;

pacro3HaBaTh IMPOSBICHHE H3YYCHHBIX (U3MYECKUX SIBICHHH B OKPY)KAIOIIEM MHUpE, B TOM YHUCIC
(u3mUecKye SBJICHNUS B MPUPOJIE: IPUMEPHI ABHKCHUS C Pa3IMIHBIMUA CKOPOCTSAMH B JKUBOH M HEKUBOH
NpUPOJE, ACHCTBUE CHIIBI TPCHUS B NPUPOJE M TEXHUKE, BIMSAHHE aTMOC(EPHOrO AABICHHS Ha XKHBOH
OpPTaHM3M, IUIaBaHWE PbIO, pblYard B Telie YeJOBeKa, NPH 3TOM IEPEBOJUTH MPAKTHUYECKYIO 331ady B
y4eOHYI0, BBIJICNISTh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3NUECKHX SBIICHUI;

OIMCHIBATH N3yUCHHBIC CBOWCTBA TEJI M (PM3UUECKUE SBICHHS, HCIONIB3Y sl (PU3NUECKHE BEIIMINHBI (Macca,
00BEM, TIIOTHOCTH BEIIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEHSASI CKOPOCTb, CHJIa YIIPYTOCTH, CHIIA TSXKECTH,
BeC Tena, CWiIa TpEeHHs, JAaBleHHe (TBEPJAOrO Teda, JKUAKOCTH, Ta3a), BHITAJIKHBAIOIIAS CHIIA,
MexaHudeckass paboTa, MOILIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(HUIMEHT MoJe3Horo neicTBHs
MEXaHU3MOB, KHHETHYECKas M MOTCHIMAaTbHAs DSHEPrHs), NPH ONHUCAHWM TPaBIWIBHO TPAKTOBATh
(u3MUeCKUi CMBICT HCIIOJIB3yEMBIX BEIMYMH, WX OOO3HAYEHHs U EJUHHUIBI (U3MYECKUX BEIUYUH,
HaXOJIUTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3UYIECKYIO BEJIMYUHY C IPYTUMH BEIMYHMHAMH, CTPOUTH
rpa¥Ky U3y4E€HHbIX 3aBUCUMOCTEH (DPM3MUECKHUX BEJINYNH;

XapaKTepnu30BaTh CBOMCTBA Tell, (PU3MUECKHE SBICHUS M MPOLECCHI, HCIIONB3Ys NPABHIA CI0XKEHHS CHII
(Bronb oxHOM mpsimMoit), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena, MPaBHIO PAaBHOBECHS pblyara
(b1oxa), «3070TOE MPABUIIO)» MEXaHWKH, 3aKOH COXPAHEHUS! MEXaHHMYECKOW 3HEPTHH, PU 3TOM JIaBaTh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aIUCHIBATH €0 MaTEMAaTHYECKOE BHIPAKEHHE;

OOBACHATh (PU3NYECKUE SIBIICHMS, NPOLECCH M CBOWCTBA TEJN, B TOM YHCJIE M B KOHTEKCTE CHUTYyallWi
MIPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh IPUYWHHO--CIEJACTBEHHBIE CBSI3H, CTPOHTH
0o0BsicHeHHE U3 1—2 JOTMYECKUX IIaroB C OMOpPOH Ha 1—2 M3y4YEHHBIX CBOMCTBA (YM3WYECKHX SIBICHHM,
(hM3MIECKHUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTs pacu€THbIE 3aJa9 B 1—2 JeHCTBUS, CTIONB3Ys 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIONIHE (hHU3NIECKHE
BEJIMYHMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a1a4H 3alMCHIBaTh KPATKOE YCIOBHUE, OJCTABIATH (PU3UIECKUE
BEIMYMHBI B (HOPMYIBI M NPOBOAUTH PACUETHl, HAXOIWUTH CIPABOYHBIC JaHHBIC, HEOOXOAWMBIC IS
pelieHus 3a7a4, OLleHUBATh PEUTUCTUYHOCTD NOTyUYeHHOW (PM3MIECKOH BETMYUHBL;

pacrosHaBath MpoOJIEeMbl, KOTOPbIE MOXKHO PEIINTh MPH MOMONIM (U3MYECKUX METOIOB, B ONHCAHUH
WCCIIEJIOBaHMS BBLICIATH NPOBEPSIEMOE NPEANONIOKeHNEe (THIIOTE3Y), Pa3indaTh M UHTEPHPETHPOBATH
MOJTyYSHHBIN pe3yibTaT, HAX0ANTh OLUIMOKH B XO/I€ OIBITA, AEJIaTh BEIBOKI II0 €TI0 Pe3yJIbTaTam;
NPOBOJUTE OIBITHl TI0 HAOMIONEHHWIO (U3MYECKUX SBICHUH WIM (U3NYECKUX CBOMCTB Tei:
(hopMyTHpOBaTE  MPOBEPSIEMBIE  TPEINOJOKEHUS, COOMpaTb YCTaHOBKY U3  MPEJIOKECHHOTO
000pyIOBaHUS, 3aIMCHIBATE X0/ OTBITA M ()OPMYJIUPOBATH BEIBOJBI;

BBITIOJTHATH MPSIMbIE M3MEPEHMSI PACCTOSIHUS, BPEMEHH, MacChl Tena, 00bEMa, CHIIBI U TEMIIEPATyphl C
UCIIONIb30BaHUEM AHAJIOTOBBIX M IHM(POBBIX NMPHUOOPOB, 3aMHCHIBATh IOKa3aHUS IMPHUOOPOB € yd4ETOM
3a/TaHHOM a0COJIIOTHOM MOTPEITHOCTH U3MEPEHNU;



MPOBOJIUTH HCCIIEOBAaHKE 3aBUCHMOCTH OJHOW (DPM3MYECKOH BEIMYMHBI OT APYTOil C HCIOJIb30BaHUEM
OPSIMBIX M3MEPEHUI (3aBHCHMOCTH ITyTH PABHOMEPHO IBIKYIIETOCS Tella OT BPEMEHU IBIKCHHS TeJa,
CHJIBI TPEHHSI CKOJIBXKEHUSI OT Beca Tella, KauecTBa 00padOTKHU MOBEPXHOCTEH TeI U HE3aBUCUMOCTH CHIIBI
TPEHUSI OT MIIOIIAIN CONPUKOCHOBEHHS TEIl, CHIIbI YIPYTOCTH OT YTMHEHHS [IPYKHUHbI, BHITATKHUBAOIICH
CHJIBI OT 00bEMa NMOTrpYKEHHOHM YacTH Tella U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH OT INIOTHOCTH
TeJa, OT INIyOHHBI, Ha KOTOPYIO IIOTPYXKEHO TeJI0, YCIOBUH IIABaHUS TeJl, yCIOBHI PaBHOBECHS pbluara 1
OJIOKOB), yJacCTBOBaTh B IUIAHHMPOBAHWH YUEOHOTO HCCIICIOBAaHHSA, COOMPATh YCTAHOBKY W BBITIOIHATH
U3MEPEHHUS, CIeAys NPEAJOKSeHHOMY IUIaHy, (MKCHPOBATH pe3yNbTaThl IMOJTYyYEHHOI 3aBHCHMOCTH
(M3MYECKHUX BEJIMYMH B BHJAE INPEIOKEHHBIX TaOMHUI U IpaduKOB, JeNaTh BBIBOABI 110 pe3yJbTaTaM
HCCIIeIOBAHNS,;

NPOBOJNTH KOCBEHHbIE H3MEPEHHS (U3NUECKUX BEIUYMH (IUIOTHOCTH BELIECTBA YKHIKOCTH U TBEPIOTO
TeNa, CWJIa TPEHUs CKOJILKEHMS, JaBICHHE BO3JyXa, BBITAJIKHBAIOIIAs CHJA, JACHCTBYIOIIas Ha
MOTPYKEHHOE B JKUJIKOCTH TEJIO, KOIPPHUIMEHT MOJIE3HOr0 AEHCTBUS MPOCTBIX MEXaHWU3MOB), CIENys
NPeUI0KESHHON HHCTPYKIMHU: TP BBITIOTHEHUH WU3MEPEHHI COOUpPATh SKCIIEPUMEHTAbHYIO YCTAaHOBKY U
BBIYUCIISATH 3HAYCHUE HCKOMOH BEITHYHHBI;

co0JoiaTh paBmiIa TEXHUKK 0€3011acHOCTH NpH paboTe ¢ 1abopaTopHbIM 000PYI0BaHHEM;

YKa3bIBaTh NPUHIMIIBI ACHCTBHSA IPHOOPOB U TEXHHYECKUX YCTPOWUCTB: BECHI, TEPMOMETP, THHAMOMETD,
COOOLIAIOIIHECs COCYIBI, OaApOMETp, PhIYar, MOABMKHBIA M HEIOABIKHBIN OJIOK, HAKJIOHHAS IUIOCKOCTB;
XapaKTepU30BaTh MIPUHIUIIEI ISHCTBHUS U3YYCHHBIX IPUOOPOB U TEXHUYECKUX YCTPOHCTB C OIIOPOH Ha HX
omucanus (B TOM YHCIIe: MOJIIMIHUAKY, YCTPOWCTBO BOAOIPOBOJA, THAPABIMIECCKHI Mpecc, MaHOMETD,
BBICOTOMEP, MOPLIHEBOH HACOC, apeOMETP), HCIIONb3Ysl 3HAHUS O CBOWCTBAX (PU3MYECKUX SBICHUI U
HeoO0XoauMble (pU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAMTH INPHUMEphl (HaXOAWTh HWHPOPMALMIO O NpPUMEpax) MNPAKTHYECKOrO HCIIOIb30BaHHMs
(u3nyeckUX 3HAHWH B IOBCEJAHEBHOW >XM3HM AJIsl OOecredyeHus: Oe30MacHOCTH MpH OOpalieHHH ¢
npudopaMu ¥ TEXHHYECKUMH yCTPOMCTBAMH, COXPAHEHHS 3[J0pPOBbsl M COOJIOJEHHMS HOPM
9KOJIOTHYECKOT0 OBEJCHNUS B OKPYXKAIOIIEH cpene;

OCYIIECTBJIATDH 0T60p HUCTOYHHKOB I/IHq)OpMaLH/II/I B HHTepHeTe B COOTBETCTBHHU C 3aJaHHBIM ITOHCKOBBIM
3alpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHWH M MyTEM CPaBHCHMS PA3NIUYHBIX HCTOYHHKOB BBIICISTH
MH(POPMALIUIO, KOTOpas SBISIETCS IPOTUBOPEUMBOM MIIH MOXKET OBITh HEJOCTOBEPHOM;

MCIIONB30BATh NPH BBIIOJHEHUH YYEOHBIX 3aaHHN Hay4YHO--TONMYJBIPHYIO JIUTEpaTypy (H3UYecKOro
COZIePIKAHUS, CIPABOYHbBIC MaTepUaIbl, pecypchl ceTH MHTepHeT, BlaneTh NpuéMaMi KOHCIIEKTUPOBAHUS
TEeKCTa, Mpeodpa3oBaHusl HHPOPMALMU U3 OJHOI 3HAKOBOM CHCTEMBI B IPYTYIO;

co31aBaTh COOCTBEHHBIC KpPAaTKHE MHCbMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE 2—3 HCTOYHHKOB
uHdopManuu (GU3MYECKOrO0 COAEPIKaHUS, B TOM 4YHCIe MyOJIMYHO JeNaTh KpaTKue COOOIIeHHS O
pe3ynbTaTax MPOEKTOB WJIM YYEOHBIX HCCIENOBaHHM, MPH 3TOM TPAMOTHO HCIOJIb30BATh M3YYEHHBIN
MOHATHIHBINA anmapar Kypca (GH3UKH, COIPOBOXKIAATH BRICTYIIJICHNE NPEe3eHTAIUEH;

Ipyu  BBINIOJIHCHUU y‘{e6HLIX IMPOCKTOB U I/ICCHeI[OBaHI/Iﬁ pacuopeaciaiaTb 0053aHHOCTH B rpynorne B
COOTBCTCTBUHU C IIOCTABJICHHBIMHU 3aJadyaMH, CJICAUTH 3a BBIIIOJJHCHUCM IlJIaHA [[eﬁCTBPIﬁ, aJACKBAaTHO
OLCHUBATh COOCTBEHHBI BKJIAX B JCSATENBHOCTH TPYIIBI, BBICTPAaHBaTh KOMMYHHUKAaTHBHOE
B3aMMOJCIHCTBHE, YUUTHIBAas MHEHHE OKPYKAIOIIHX.

K kxoHmy oOyueHuss B 8 KJiacce mpenMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAXaTh
c(OPMHUPOBAHHOCTH Y 00YUAIONIIMXCS YMEHHH:

WCIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYI, TEIJIOBOE IBUYKEHUE ATOMOB M MOJIEKYJI, arperaTHble
COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKHE W aMOPQHBIC Teja, HACHIIICHHBIH W HEHACBHINICHHBIA Map,
BIQXHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHSS JHEPrus, TEIJIOBON JBHUraTeNb, JJIEMEHTapHBIN
ANEKTPUIECKHUI 3apsij, dJICKTPHUECKOE TI0JIe, MPOBOTHUKN U TUIIIEKTPUKH, TOCTOSTHHBINA dJICKTPUIECKUN
TOK, MarHUTHOE TIOJIE;

pa3nnyate sABICHHWA (TEIIOBOE pACIIMPEHHE W C)XKaThe, TeIlonepenadya, TEIUIOBOE paBHOBECHE,
CMaduMBaHWe, KAaNMWUISIPHBIC SIBJICHUS, WCIApEHUE, KOHJIEHCAIUs, IUIaBJICHUE, KPUCTAJUIN3AIIHS
(oTBepAcBaHME), KHIICHNE, TETUIONepeada (TEIUIONPOBOHOCTh, KOHBEKITUS, U3TyUEHUE ), dTCKTPHU3AIIH
TeJ, B3aUMOJIEHCTBUE 3aps/I0B, ACMCTBUS SJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOAEHCTBHE
MarHuToB, JEWCTBHE MAarHUTHOTO MOJISI Ha NPOBOAHHUK C TOKOM, JJIEKTPOMArHUTHAas WHAYKLHS) MO
OIHMCAaHHIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE ONBITOB, JEMOHCTPHUPYIOIIMX TaHHOE (pu3myecKoe
SIBIICHUE;

pacro3HaBaTh MPOSBICHUEC H3YYCHHBIX (DH3MUCCKUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B TOM YHCIC
(m3nveckne ABICHHUS B IPUPOJAE: TMOBEPXHOCTHOE HATSHKCHHWE W KAMWULIPHBIC SBICHHUS B IPUPOAE,
KpHCTaJUIBI B IpUpoe, m3nydenne CoiHIa, 3aMep3aHie BOIOEMOB, MOPCKHE Opr3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEes, CHera, >JIeKTPUYECKHe SIBICHHS B aTrMocdepe, DJIEKTPHUUECTBO JKUBBIX OPTaHU3MOB,
MarHuTHOE Tosie 3eMJyH, Apeiid IMoocoB, poiib MAarHUTHOTO IO IJIS JKM3HHM Ha 3emiie, TOJIIpHOe



CHSIHUE, TIPH 3TOM IIEPEBOJUTH NPAKTUYECKYIO 3a/1ady B Y4e€OHYIO, BBLACIAThH CYIIECTBEHHbIE CBOHCTBA
(npu3HaKyM) GU3MUECKUX SBICHHH;

OINUCHIBATh M3YYCHHBIE CBOMCTBA Tel W (DM3MYECKUE SIBJICHHS, UCIOJB3Ys (PU3NYECKHe BEIUYUHEI
(TeMnepaTypa, BHyTPEHHs YHEPIUsl, KOJIMYECTBO TEIUIOTHI, YAeIbHAs TEINIOEMKOCTD BEIIIECTBA, Y IC/IbHAs
TEIJIOTa IUIABJICHUS, yJeJbHas TeIUIoTa MapooOpa3oBaHMs, ylelibHas TEIUIOTa CrOpaHUsl TOIUIMBA,
K03((UINEHT TMOJE3HOr0 MACHCTBUS TEIUIOBOM MAIIMHBL, OTHOCHTENbHAs BIAXKHOCTh BO3AyXa,
3MEKTPUYECKHUHN 3apsif, CHIIa TOKA, SIIEKTPHIECKOE HANPSDKEHUE, CONPOTUBIICHHE TIPOBOTHHUKA, YACTHHOE
COINPOTHBJICHHE BEIIECTBA, paboTa M MONIHOCTH 3JIEKTPUYECKOTO TOKA), NPU OMHCAHWU IPABHIBHO
TPaKkTOBaTh (PU3MUECKUH CMBICT HCIOJIB3YEMBIX BEIWYHMH, OOO3HAUYEHUS W EAWHHUIBI (DU3MUECKUX
BEJINYMH, HAXOIUTH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (GH3HUIECKYIO BEIHINHY C APYTUMU BEITHINHAMH,
CTPOUTH TPA(UKU U3yUCHHBIX 3aBUCHMOCTEN (PU3NIECKUX BEITHIHH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUYECKUE SIBJIICHHUS W IPOLECCHI, UCIIOIb3YSI OCHOBHBIE MOJIOXKECHUS
MOJICKYJISIPHO--KUHETUYECKOIl TEOpHM CTPOEHHsS BEIIeCTBA, MPUHIUN CYHNEpHo3UIMU mosed (Ha
KayeCTBEHHOM ypOBHE), 3aKOH COXpaHEHUsI 3apsa/a, 3akoH OMa I yuacTKa 1ienu, 3akoH Jxoyns—JIeHna,
3aKOH COXPaHEHHUsS! YHEPrHH, IPU ITOM JaBaTh CIOBECHYIO (POPMYJHPOBKY 3aKOHA W 3allUCHIBATH €ro
MaTeMaTHYECKOe BhIpaskeHUE;

OOBACHATH (U3MUECKHE MPOLECCHl M CBOWCTBA TeJ, B TOM 4YHCIE M B KOHTEKCTE CHTyaIui
MPaKTHKO-OPHEHTHPOBAHHOTO  XapakTepa: BbUIBISATE NPHIMHHO-CICACTBCHHBIC CBSI3H, CTPOHTH
00BsiCHEeHHE U3 1—2 JOTHYECKUX MIaroB C OMOpPOW Ha 1—2 M3yUYCHHBIX CBOHCTBA (DM3WUYCCKHUX SIBIICHUM,
(hM3MUECKHX 3aKOHOB WJIN 3aKOHOMEPHOCTEH];

penrats pacyéTHBIE 3aJa4n B 2—3 AEHCTBU, UCTIONB3YS 3aKOHBI M (POPMYJIBI, CBS3bIBAIOLINE (PU3NIECKHUE
BEJINYMHBI: HA OCHOBE aHAIM3a yCJIOBHS 33JadyMl 3alUChIBATh KPATKOE yCIOBHE, BBIBIATH HEAOCTATOK
JIAHHBIX JUIsl pELIeHHs 3aJa4H, BEIOUpaTh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISt €€ PEeLICHHs, IPOBOANTD
pacyéThl ¥ CpaBHUBAThH NOJyYSHHOE 3HaYCHUE (DU3MUECKOIl BEIMYMHBI C U3BECTHBIMHU JIAHHBIMU;
pacrno3HaBaTh NpPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh NPU MOMOIIM (U3UYECKHX METOAOB, HCIIOJIB3YS
OIHCaHME HCCIIEJOBAHUS, BRIACIATH IPOBEPSEMOE MPEIIOI0OKEHNUE, OLIEHUBATh IPAaBIIIBHOCTh MOPSAAKA
MIPOBEICHUS UCCIICIOBAHUS, AeTaTh BIBOGI,

MPOBOJUTD OIIBITHI 110 HAOIIOACHHIO (PM3MUYECKUX SBICHUN MIH (PU3NUECKUX CBOWCTB Tel (KAMMIUIIPHBIC
SIBJICHUSI, 3aBUCUMOCTb JIaBJICHHS BO3/yXa OT €ro 00b&Ma, TEMIIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS
W HarpeBaHWs TNpH HW3IyYCHWH OT I[BETa M3JIydaromieil (IOryomaromeii) MOBEepXHOCTH, CKOPOCTh
WCTIApeHHsT BOJBI OT TEMIIEpaTyphl JKUAKOCTH W IUIOMIAAM €€ IMOBEPXHOCTH, 3JIEKTPU3alMs Tel U
B3aUMOJICHCTBUE DJIEKTPUYECKUX 3aps0B, B3aHMOJICHCTBHE ITOCTOSHHBIX MAarHWTOB, BU3YaJIM3allMs
MarHUTHBIX I10JIeH TOCTOSHHBIX MarHUTOB, ACHCTBUS MArHUTHOTO T10JIS1 HAa IIPOBOJIHUK C TOKOM, CBOWCTBa
AJIEKTPOMArHuTa, CBOWCTBA O3JIEKTPOJABUTATENsI IMOCTOSHHOTO TOKa): (hopMyNMpoBaTh MpOBepsieMble
MPENOJIoKEHH s, COOUPaTh YCTAaHOBKY W3 NPEIJI0KEHHOr0 00OpYHOBaHUs, ONUCHIBATH XOJ OIBITA U
(hopMyITHPOBATH BHIBOI,

BBINOJIHATh IPSAMBIE H3MEPEHUS TeMIIepaTypbl, OTHOCUTENBbHOW BIIAXKHOCTH BO3AyXa, CHJIBI TOKA,
HAaIpsSHKEHUS C UCIO0JIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M IATYMKOB (HH3UUYECKUX BEJIMUYUH, CPABHUBATD
pe3yNbTaThl U3MEPEHUH ¢ YIETOM 3aJaHHOM aOCOIIOTHOM MOTPEUTHOCTH;

MPOBOJUTH HCCIIEIOBAHUE 3aBUCHMOCTH OJHON (DM3MYECKOHW BEIMYMHBI OT APYTOH C HCIIOJIB30BaHHEM
NPSIMBIX U3MEPEHHH (3aBUCUMOCTh COIIPOTUBIICHHS ITPOBOAHMKA OT €r0 JJIMHBI, IUIOMIAAN MTOTIEPEIHOTO
CEUEHHsI U yAEIbHOTO CONPOTUBIICHUS BELIECTBA MPOBOJHUKA, CHIIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK,
OT HamNpsDKEHHsl Ha IPOBOJHHUKE, UCCIENOBAHUE IOCIEAOBATEIbHOTO U MapajuIeIbHOIO COEIUHEHUI
MPOBOJIHMKOB): IUIAHHUPOBATh HCCIIEIOBAaHUE, COOMPATh YCTAHOBKY W BBINIOJNHATH M3MEPEHUS, CIEAYs
MPEVIOKEHHOMY IIIaHy, (PUKCHpOBaTh pEe3yNbTaThl MOIYYEHHOHW 3aBHCHMOCTH B BHAE TaOIUI M
rpauKoB, IeNaTh BEIBOJBI IO PE3yIbTaTaM UCCIICIOBAHNS;

MPOBOIUTE KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BENWYHMH (yIeNbHAas TEIIOEMKOCTh BENIECTBa,
COTIPOTHBIICHHE TPOBOIHUKA, pab0Ta W MOITHOCTH 3JEKTPHUUECKOTO TOKA): IIIAHUPOBATh M3MEPEHHS,
coOMpaTh HIKCIEPUMEHTANBHYIO YCTAaHOBKY, CIEIys MPEIIOKEHHON HHCTPYKIIMH, U BBIYHCIIATH 3HAUEHUE
BEJIMYHHEI,

co0Jo1aTh IpaByiIa TEXHUKH 0€3011acHOCTH Npu paboTe ¢ 1abopaTopHBIM 000pYyI0BaHHEM;
XapaKTepru30BaTh MPUHINIBI JEHCTBHS U3YUYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOIHCTB ¢ ONOPOH Ha MX
ormucaHus (B TOM 4YHCIIE: CHUCTEMa OTOIUICHHS JOMOB, TUTPOMETp, NapoBasi TypOHMHA, aMIepMerp,
BOJIbTMETpP, CYETYMK ODJIEKTPUUECKOW BHEPrHH, 3JEKTPOOCBETUTENbHBIC NPHOOPHI, HarpeBaTelIbHbIC
JNEKTPONIPUOOPHI (IIPUMEPHI), IEKTPHUECKHE MNPETOXPAHUTEINH, 3JIEKTPOMArHUT, 3JIEKTPOBHraTeNb
MIOCTOSIHHOTO TOKa), MCIOJIB3YsI 3HAHUS O CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOX0IUMBbIe (PU3HUECKHE
3aKOHOMEPHOCTH;

pacmo3HaBaTh IIPOCTHIE TEXHWYECKUE YCTPOICTBA W HU3MEPHUTENBHBIE IPUOOPHI IO CXEMaM |
CXEMAaTHYHBIM PHCYHKaM (KHAKOCTHBIH TEPMOMETp, TEPMOC, INICHXPOMETp, THTPOMETp, IBHIATEIh
BHYTPEHHETO CTOPAHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI OJIEKTPUIECKUX LEmeld ¢



MOCJIC/IOBATENIBHBIM M MApaJUICIbHBIM COSJIMHEHHEM JJIEMEHTOB, pa3iinyasi YCJIOBHBIE O00O3HaYCHUS
3JIEMEHTOB 3JIEKTPUYECKUX Lienel;

NPUBOANTH TpUMepbl (HaXOAWTh WH(OpMALMIO O TNpPUMEpax) MNPAKTHYECKOrO WCIOIb30BaHMS
(u3MyecKUX 3HAHWH B IOBCEJAHEBHOW >XM3HM A oOecredyeHus: Oe30MacHOCTH MpH OOpallieHHH ¢
npubopaMu ¥ TEXHHYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3/10pPOBbS M COOJIIOAEHUS HOPM
9KOJIOTMYECKOTO MOBEJECHNUS B OKPYXKaloIIei cpeze;

OCYIIECTBIIATh MOMCK MH(MOPMALK (U3NIECKOTO cojepkaHus B VHTepHETe, HA OCHOBE MMEIOIINXCS
3HAHUH W MyTEM CPaBHEHMS JOMOIHUTEIBHBIX HCTOYHUKOB BBIACIATH HH(OPMALUIO, KOTOPAs SABIACTCA
MIPOTHBOPEUYNBOI HIIF MOKET OBITH HEJJOCTOBEPHOIA;

UCIIONIb30BaTh ITIPH BBINOJHEHNH y4YeOHBIX 3aJaHWil HaydHO--MIOMYJAPHYIO JIUTEPATypy (GH3HIECKOrOo
COJIeprKaHus, CIIPAaBOYHBIC MaTEPHaIIBl, pecypchl ceTu VIHTepHeT, BIaseTh NpuéMaMy KOHCTIEKTHPOBaHUS
TEeKCTa, peoOpa3zoBaHus HHHOPMALUK U3 OJHOW 3HAKOBON CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHWs, 0000mas uHpopManuio u3
HECKOJIbKUX UCTOYHHMKOB (PM3MYECKOTO COJEPKaHMUs, B TOM YHCIIE ITyOIUYHO NPEACTABIATh PE3yIbTaThl
IIPOEKTHON WJIM HUCCIIEJOBATEIbCKOM [EATENBHOCTH, NPU 3TOM I'PaMOTHO HCIOJb30BaThb U3YYEHHBIH
MOHATUIHBIN anmnapar Kypca (GU3UKH, COPOBOX/IATh BHICTYIJICHUE IIPE3eHTAINEH;

IpU  BBINOJHEHHH Y4YEOHBIX TIPOEKTOB M HCCIEIOBaHMH (U3MUYECKHX IIPOIIECCOB PaCIpEdeisiTh
00513aHHOCTH B I'PYIIE B COOTBETCTBUH C ITOCTABICHHBIMH 33/1a4aMH, CICIUTD 3a BHIIIOJHEHHEM ILIaHa
JEWCTBHI M KOPPEKTUPOBAThH €0, a/JI€KBAaTHO OLICHWBATh COOCTBEHHBII BKJIAJ B AESITEIBHOCTh IPYIIIIHI,
BBICTPaNBaTh KOMMYHHUKaTHBHOE B3aHMOJICHCTBHE, NPOSBIISSI TOTOBHOCTh pa3peiaTbh KOH(INKTHI.

K kxoHmy oOyueHuns B 9 KJiacce NIpeaMETHBIC pe3yibTaThl HA 0a30BOM YPOBHE IOJDKHBI OTpakaTh
c(OPMHPOBAHHOCTH Y 00YYAIOIIMXCS YMEHHI:

UCIIONIB30BaTh IOHATHS: CHCTEMa OTCuéTa, MaTepUalbHas TOYKa, TPAEKTOPHS, OTHOCHUTEIIBHOCTh
MEXaHUYECKOTO ABMXEHUs, nedopmauus (ynpyras, IUlacTUUecKas), TPEHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpEHHE, HEBECOMOCTh M TEpPEerpy3ku, LEHTP TSHKECTH, aOCONIIOTHO TBEPAOE TENO, LEHTP TIKECTH
TBEPAOTO Tena, paBHOBECHE, MEXaHWYECKHE KoJjeOaHWs M BOJHBI, 3BYK, MH(QPa3ByK U YJIBTPa3BYK,
3JIeKTPOMAarHUTHbBIE BOJHBI, IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh U AAJIBHO30PKOCTb,
CIEKTPHI UCITyCKaHHS | TTOTJIONICHNUS, anb(a-, 0eTa- ¥ raMMa-M3IyIeHHs], H30TOIIbI, sIepHast 3HEPTeTHKA;
pasnuuarh SBIEHHUSA (PaBHOMEPHOE M HEPaBHOMEPHOE TNPSIMOJMHEHHOE NBIKCHHE, PAaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE JABMXXEHHUE, CBOOOIHOE TIajJeHHE TeJ, PABHOMEPHOE MIBIKEHHE TII0 OKPYKHOCTH,
B3aMO/ICHICTBHUE TEJl, PEaKTHBHOE JIBU)KEHHE, KOJIeOaTeIbHOE ABIKEHHE (3aTyXaolIe U BEIHYX/ICHHBIE
Koyie0aHus1), PE30HAHC, BOJIHOBOE ABMXKEHHE, OTPAXKECHHE 3BYKa, NMPSIMOJIMHEHHOE pacrpocTpaHEeHHe,
OTpa)XeHHE W TPEIOMIICHHE CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3JIOKEHHE OEJIoro CBEeTa B
CHEKTP M CJOXXEHHE CIEKTPaJbHBIX I[BETOB, MTUCIIEPCHA CBETA, €CTECTBEHHAs PaJMOAKTHBHOCTB,
BO3HHKHOBEHHE JIMHEHYATOTO CHEKTpa M3JIyUeHHs ) 0 ONMCAHUIO UX XapaKTEPHBIX CBOHCTB U HA OCHOBE
OIIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (PU3UUECKOE SIBJIICHUE;

pacmo3HaBaTh MpPOSBICHHE HM3YYECHHBIX (PU3WYECKHX SBICHHII B OKpy)KaolieM Mupe (B TOM UHCIE
(u3ndeckue SBIEGHUS B TPHUPOJE: NPIINBEL M OTJIUBEL, JABWXKEeHHE TulaHeT CONHEYHOW CHCTEMBI,
PEaKTHBHOE [BIDKEHHE JKUBBIX OPraHM3MOB, BOCHPHUATHE 3BYKOB J>KMBOTHBIMH, 3EMIIETPACEHHE,
celfiCMMYecKne BOJIHBI, I[yHaMH, 3XO, L[BETA TEJ, ONTHYECKHE SBJICHHS B NPHUPOJE, OMOIOTHUECKOE
JIeWCTBHE BUINMOTO, YIIbTPa(roIeTOBOTO ¥ PEHTTEHOBCKOTO M3y YeHHH, ECTECTBEHHBIH PaJMOAKTHBHBIH
(hoH, KOCMHUYECKHE JTy4H, PaJANOAKTUBHOE M3JTydeHHE IIPUPOAHBIX MHHEPAJIOB, IEHCTBHE PaJHOaKTHBHBIX
M3JTyYeHUH Ha OPraHU3M YEJIOBEKa), IPH 3TOM IIEPEBOANTH MPAKTHYECKYIO 331a4y B y4eOHYI0, BBIAEIATh
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3NUECKUX SBIICHUIA;

ONKCHIBATh H3yYEHHBIE CBOMCTBAa Tel M (U3NYECKHE SBICHHS, HCIONB3YS (U3NIECKHE BEITHMIUHBI
(cpemHsiT M MTHOBEHHAsI CKOPOCTh TeJa IpU HEPaBHOMEPHOM IBIDKEHHH, YCKOpEHHE, MepeMelleHHe,
MyTh, YTII0Bas CKOPOCTh, CHJIa TPEHHS, CHJIA YIIPYTOCTH, CHIIa TSXKECTH, YCKOPEHHE CBOOOIHOTO A CHHS,
BEC TeJa, UMITYJIbC TeJla, UMIYJIbC CHJIBI, MEXaHW4YecKas padoTa W MOIIHOCTH, MOTEHINAIbHAS YHEPTUSI
TeNa, MOJHATOTO HaJl TOBEPXHOCTHIO 3eMJIH, ITOTCHIIMAIBHAS YHEPTUS CXKATOW NMPYKUHBI, KHHETHIECKast
SHEPTHs, MOJTHASI MEXaHNUECKas SHEPTH, IIEPHO U YacToTa KoJieOaHui, IIFHA BOJTHBI, TPOMKOCTb 3ByKa
Y BBICOTA TOHA, CKOPOCTh CBETa, OKa3aTelb IPEIOMIICHHUS CPEJIbI), IPH ONMCAHNUH IIPaBUIIBHO TPAKTOBATh
(u3MYECKHI CMBICI HCIIOJIB3YEMBIX BEJIMUMH, 0003HAYEHUSI U €AMHUIIBI PU3MIECKUX BEJIMYHMH, HAXOJUTh
(hopMyJIBI, CBA3BIBAIOIINE JITAHHYIO (PU3UUECKYIO BEJIMUYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH rpaduku
M3yYEHHBIX 3aBHCUMOCTEH (PU3NUECKHUX BEIMYMH;

XapaKTepnu30BaTh CBOWCTBa Tell, (pU3NUECKHE SIBIEHHS W TPOLECCH, HMCIONB3Ysl 3aKOH COXpPaHEHHS
SHEpPIruu, 3aKOH BCEMHUPHOIO TSATOTEHUS, NMPUHLUI CYHEPHO3ULUU CUJ, NPUHIUI OTHOCUTEIBHOCTU
INammies:, 3akoHb! HbIOTOHA, 3aKOH COXpaHEHUS! MMITYJIbCA, 3aKOHBI OTPA)KEHHSA U NPEIOMIICHUS CBETa,
3aKOHBI COXPAaHEHMS 3apsJOBOTO M MAacCOBOTO HYHCEN MPU SAAEPHBIX PEaK[HAX, NPH 3TOM JaBaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIUCHIBATH €0 MATEMAaTHIECKOE BHIPAXKEHHE;



OOBSACHATH (U3UYECKHE MPOLECCHl M CBOWCTBA TeJl, B TOM 4YHCIE M B KOHTEKCTE CHTyalMd
MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh MPHYMHHO--CIEACTBEHHBIE CBSI3U, CTPOUTH
00bsICHEHUE M3 2—3 JIOTMYECKUX ILaroB ¢ ONOpoi Ha 2—3 U3y4YEeHHBIX CBOICTBA (DU3MUECKHX SBIICHUH,
(pu3MYECKHUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEI];

pemiate pacyéTHple 3ajaud (ONUpAroIIUecs Ha cUCTeMy M3 2—3 ypaBHEHMH), HCIOJb3YS 3aKOHBI U
(opmyIibl, CBsI3BIBArONINE (DPM3MYECKHE BENWYMHBI: HA OCHOBE aHAIN3a YCIIOBHS 3a7add 3allHCHIBATH
KpaTKOE€ YCIIOBHE, BBISBIITH HEJOCTAIOIINE WM M30BITOYHBIC NaHHBIE, BEIOMPATh 3aKOHBI U (DOPMYIIEL,
HEOOXOANMBIE AJIS PELICHHS, TIPOBOJUTH PACYETHI M OLICHUBATH PEATMCTUYHOCTD ITOJyYEHHOTO 3HAYCHHS
(hm3nIecKoil BeIMIUHEI;

pacro3HaBaTh NPOOJIEMBI, KOTOPHIE MOXHO PEIINTh MPU MOMOIIN (U3HMYECKHX METOAOB, HCIIONB3YS
OIIMCAaHNE MCCIICI0BAHNS, BBIICIATH MIPOBEPSAEMOE MPEIIIONIOKCHNE, OLICHUBATh NIPABIIIBHOCTD MOPSIIKA
MPOBEICHUS NCCIIEJOBAHMS, IENIaTh BHIBOJIbI, MHTEPIPETHPOBATh Pe3yJIbTaThl HAOIIOICHU U OTIBITOB,;
MPOBOJIUTDH OMBITHI 10 HAOMIOACHUIO (QU3MUYECKHUX SBICHHH MM (U3HMYECKUX CBOMCTB Tel (M3ydeHHE
BTOpOro 3akoHa HproTOHA, 3aKOHA COXpaHEHUsI DHEPTHHU, 3aBUCUMOCTD TIepHoJia KoJieOaHHH MPy>KUHHOTO
MasiTHUKAa OT MAaCChI I'py3a U KECTKOCTH NPY>XXUHBI 1 HE3ABUCUMOCTH OT aMINIMTY bl MaJIbIX KOJ'Ie6aHPII>i,
NPSMOJIMHEWHOE paclpoCTpaHEHUE CBETa, pa3lioKeHHue Oeyloro cBeTa B CHEKTp, M3Y4YEeHHE CBOMCTB
M300pakeHHNS B INTOCKOM 3€pKaJie ¥ CBOMCTB N300pakeHHs ITpeMETa B COOMPAIOIIEH JIMH3€e, HaOI0IeHUE
CIUIOIIHBIX M JINHEHYATHIX CIIEKTPOB U3JIyUCHHUS): CAMOCTOSTEIFHO COOMPATh YCTAaHOBKY U3 H30BITOYHOTO
Habopa 000pyI0BaHMS, OIIMCHIBATH XOJ OMBITA M €T0 PE3YJIBTATHI, (POPMYINPOBATH BHIBOMBI;

MPOBOAUTD IIPH HEOOXOANMOCTH CEPHIO TPSIMBIX N3MEPEHNH, ONIPEAEIAS CpelHEE 3HAUCHUE H3MEPSEMOi
BeNMMYMHEI ((POKyCHOE paccTosiHHE COOHMparomieil JWH3BI), 00OCHOBEIBATH BEIOOp crocoba M3MepeHUs
(1m3MepuTenHHOTO IPHOOPA);

MMpOBOAUTH UCCJIICTOBAHUEC 3aBUCUMOCTEH q)I/ISI/I‘ICCKI/IX BCJIMYMH C UCIIOJB30BaHUECM MTPAMBIX I/I3MepeHl/Iﬁ
(3aBHCHMOCTB ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JABM)KEHHH 0€3 HadalbHOM CKOPOCTH, IIEPUOAA
KoJIeOaHUII MaTeMaTHUYECKOr0 MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTHU YTJIa OTPAXKCHHUA CBETaA OT yIJia
MajfieHus] W yTia MpeJoMJIeHUs OT yIya NaJeHHs): IUIaHUPOBAaTh HCCIEAOBaHHE, CAMOCTOSTEIHHO
cobupaTh yCTaHOBKY, (PUKCHPOBATh PE3YJIbTAThI MOJTyUYCHHOMN 3aBUCUMOCTH (DU3NYCCKHUX BEJTMYUH B BHIIC
Talbnu1 1 TpaMKOB, IENaTh BBIBOJBI 110 PE3YJIbTATaM HCCIICIOBAHNS;

MPOBO/INTH KOCBEHHBIE M3MEpEHHs (M3MUECKUX BEJMYMH (CPEelHssI CKOPOCTh M YCKOPEHWE Tella Iph
PaBHOYCKOPEHHOM JIBW)KEHHWH, YCKOPEHHE CBOOOIHOTO MaJeHHMsl, KECTKOCTh NMPY>KUHBI, KOIPPHUITHEHT
TPEHHsS CKONBXKEHWs, MeXaHudeckas paboTa M MOIIHOCTh, 4YacToTa M MepHox KoJjeOaHumit
MaTeMaTHYECKOTO U MPY>KUHHOTO MasTHUKOB, ONTHYECKasl CHJIa COOMpAIOIel JIMH3bI, PaJNOaKTHBHBIN
(oH): MIAHUPOBATH M3MEPEHUs, COOMPATh IKCIEPUMEHTAILHYIO YCTAHOBKY M BBINOJHATH M3MEPEHHUS,
cienys HpeﬂHO)I(eHHOﬁ HWHCTPYKIHNU, BBIYUCIIATL 3HAYCHUC BCJIMYMHBI U aHAJIU3UPOBATH MOJYYCHHBIC
pe3yJIbTaThl C YY4ETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUI;

co0JIto1aTh paBHiIa TEXHUKH 0€30MaCHOCTH Npu paboTe ¢ 1abopaTopHbIM 000pYJOBaHUEM;

pas3nuyaTth OCHOBHBIEC NPH3HAKH M3YYEHHBIX (PU3NYECKUX MOJIEJNIel: MaTepHaibHasi TOYKa, abCOJIIOTHO
TBépHOQ TCJI0, TOYCYHBIH UCTOYHHK CBE€Ta, JIy4, TOHKasd JIMH3a, IJIaHCTapHasA MOJCJ/Ib aToOMa, HYKJIOHHAas
MO/JIeNTb aTOMHOTO $71pa;

XapaKTepnu30BaTh MPUHIUIIBI JEHCTBHS H3yUCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOICTB € ONIOPOH Ha X
onucaHus (B TOM 4YHCIE: CHUIOMETp, AaTUYUKH MOJO0KEHHS, PACCTOSHHS M YCKOPEHMsI, paKeTa, 3X0JO0T,
OYKH, NEpUCKOI, (HOTOAMNNAPAT, ONTHIECKHE CBETOBOABI, CHEKTPOCKOI, JO03UMETp, kKamepa Buibcona),
UCTIONIb3YS 3HAHUS O CBOWCTBAX (PM3MUECKUX SBICHUH M HEOOXOAUMBble (PrU3HNUECKHE 3aKOHOMEPHOCTH;
UCIIONIb30BaTh CXEMBl U CXEMaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOHCTB, U3MEPHUTEIHHBIX
IpHOOPOB M TEXHOJOTHYECKUX IPOILECCOB IMPH PEUICHWH y4eOHO--TIPAKTUYECKHX 3a/1a4, ONTHYECKHE
CXEMBI ISl TIOCTPOCHUS H300paKeHUH B IIIOCKOM 3€pKaJie ¥ cOOMparomien ITnH3e;

NPHUBOANTH TPUMEPHl (HAXOAWUTh HMHGOPMAIMIO O MPHMEpax) IMPAKTHYECKOTO HCIIONb30BAaHUS
(m3MYecKUX 3HAHWHA B TIOBCEIHEBHOW >KU3HHU MJIs oOecredeHns 0e30MacHOCTH NPpH OOpAaIIeHUH C
npubopaMH W TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 3HOPOBBS U COONIIOJCHHWS HOPM
HKOJIOTHYECKOT0 TIOBEJICHNS B OKPYKAFOIIEH cpene;

OCYLIECTBIISITH TNMOWUCK WH(opMmanmu Qusndeckoro coxpepkanusi B VIHTepHeTe, CaMOCTOSTEIBHO
(opMysMpys TOHCKOBBIN 3ampoc, HAaXOAWTh IIyTH ONpPENENeHUs] JIOCTOBEPHOCTH MONYyYEHHOU
nH(OpManuK Ha OCHOBE MMEIOIUXCSI 3HAHUH M JIOTIOJTHUTENIBHBIX HCTOYHHKOB;

UCIIONIb30BaTh TIPH BBINOJHEHNH y4eOHBIX 3aJaHuil HayYHO--TIOMYJIAPHYIO JIUTEPaTypy (GH3HMYECKOro
COJIeprKaHusl, CIIPaBOYHBIE MaTepUalIbl, pecypchl ceTn MIHTepHeT, BiasieTb NpuéMaMy KOHCTIEKTHPOBaHHUS
TEKCTa, Ipeo0pa3zoBaHus HH()OPMALUK U3 OAHON 3HAKOBOM CUCTEMBI B APYTYIO;

CO3[1aBaTh COOCTBEHHBIC IMICHMEHHBIC M YCTHBIC COOOIIEHHS HA OCHOBE MH(OpMANNU U3 HECKOIBKUX
HCTOYHHMKOB (PU3MYECKOTO COAEpKaHUS, IyOJNYHO MPEACTABIATh PE3ydbTaThl IPOEKTHOW WIH
HCCIIEIOBATEIBCKOM IEATEIbHOCTH, IIPU 3TOM IT'PaMOTHO UCIIOJIH30BaTh N3yUCHHBIM TOHATUHHBIN armnapar



n3ydaceMoro pasaeia (1)I/I3I/IKI/I 1 COIPOBOXKAATb BBICTYIJICHUC Hpe3eHTaHHeﬁ C y‘{éTOM 0COOCHHOCTEH
aAyaIUuTOPUUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Ne HaumeHoBaHue pa3aeioB U TeM Komriecreo qaCOBKOHT oALHELe MpaKTHecKie JJyieKTpoHHBIE (M (POBBIE) 00pa3oBaTeIbHbIE
n/n NpOrpaMMblI Bceero paﬁoTl:ﬂ p;) GoThL pecypcbl
Pazien 1. @usuka u eé posib B IO3HAHUHM OKPYKAOIIEr0 MUPA
1.1 dusmKa - HayKa O MPUPOJIE 2 bu6mmoteka [{OK https://m.edsoo.ru/7f416194
1.2 DU3MYECKUE BETMYUHEL 2 Bubnuoreka IIOK https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINH METO.T TO3HAHHSI 2 Bbubnnoteka LIOK https://m.edsoo.ru/7f416194
Hroro mo paszueny 6
Pa3znea 2. [lepBoHayaibHble CBeIeHUs 0 CTPOEHHH BellleCTBA
2.1 CTpoeHue BelecTa 1 Bbubnnoteka LIOK https://m.edsoo.ru/7f416194
2.2 JIBIDKCHNUE 1 B3AHMO/ICHCTBHE HaCTHIL 2 1 Bubnuoreka IIOK https://m.edsoo.ru/7f416194
BEIECTBA
2.3 ArperatHble COCTOSHHS BEIECTBA 2 bubimoreka ITOK https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Pazngen 3. /IBuskeHne 1 B3anMOAelCTBHE TeJl
3.1 MexaHu4yecKkoe ABUKEHUE 3 bubimoreka ITOK https://m.edsoo.ru/7f416194
3.2 Wuepuus, macca, IIOTHOCTh 4 1 Bbubnunoreka IIOK https://m.edsoo.ru/7f416194
3.3 Cuna. Bunsl cui 14 1 2 bubimoreka ITOK https://m.edsoo.ru/7f416194
HWroro no paznery 21
Pa3gen 4. [laBieHne TBEPABIX TeJl, JKUAKOCTEH M ra3oB
4.1 Hasnenue. lepenada nasnennus TeEpLIMI 3 bubnuoreka IJOK https://m.edsoo.ru/7f416194
TENIAMH, JKUIKOCTAMM ¥ Ta3aMu
4.2 JlaBreHue KUIKOCTH 5 bubimoreka ITOK https://m.edsoo.ru/7f416194
4.3 ATMocdepHoe 1aBiIeHNe 6 bubmuoteka LIOK https://m.edsoo.ru/7f416194
4.4 Bﬂf::l‘)’ff:;o"‘“ﬂ“o““ 1 1a3a Ha TOTpYIKEHHoe 7 1 3 Bu6uorexa LIOK https://m.edso0.ru/7f416194
Hroro mo pazueny 21
Pa3gen S. Pa6oTa M1 MOIHOCTh. JHeprus
51 PaGora u MomHOCTH 3 Bbubimoreka ITOK https://m.edsoo.ru/7f416194
5.2 IIpocThie MEXaHU3MBI 5 Bbubnmoreka ITOK https://m.edsoo.ru/7f416194
5.3 MexaHu4ecKast SHEPTHs 4 1 Bbubnmoreka ITOK https://m.edsoo.ru/7f416194
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Hroro no pazaeny

12

PesepBHOE BpeMst

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68

12




8 KJIACC

KosauuyecTBo yacos
Ne HaumeHoBaHue pa3aeioB U TeM K 0 DJieKTpoHHbIEe (I (ppoBHIE)
/ orpa OHTPOJbHBIE paKTHYecKue ofpazoBaTe e DecYDe
n/n NMpOrpaMMbl Bcero paGoTbI paGoTHI pa3oBaTebHbIE pecypchl
Paznea 1. TenioBble siBJIeHUS
1.1 CtpoeHue 1 CBOHCTBA BEIIECTBA 7 bubnuorexa LIOK
: https://m.edsoo.ru/7f4181ce
bubamoreka [TOK
12 Tenuossie mpouecce! 21 . 5 https://m.edsoo.ru/7f4181ce
Hroro no pasnery 28
Paznen 2. DiieKTpryecKre 1 MATHUTHBIE SIBJIEHUS
21 DNEeKTpUUECKUE 3apsabl. 3apsDKEHHBIE Tea 7 1 Bubmmorexa [IOK
’ U UX B3aUMOJCHCTBYUE https://m.edsoo.ru/7f4181ce
. . bubanorexa [TOK
2.2 [TocTOSIHHBIN NMEKTPUISCKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubnnorexa [IOK
23 Marhutibie ApiicHis 6 . 15 https://m.edsoo.ru/7f4181ce
bubnnorexa [IOK
24 OEKTPOMATHHTHAA HEAY KUK 4 https://m.edsoo.ru/7f4181ce
HWroro no pasuery 37
PesepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 145
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9 KJIACC

Ne HaumeHoBaHue pa3aeioB U TeM Koawrectro acon KORTOONLHLIE HpaKTaecice DJieKTpoHHbIEe (I (ppoBHIE)
n/n NMpOrpaMMbl Bceero pa60TI:>1 pz?ﬁonﬂ o0pa3oBaTe/IbHbIC PECypChI
Pa3gen 1. Mexanu4yeckue siBJ1eHUs
1.1 gg:iizecme ABIDKCHUE 1 CTIOCOOEL €ro 10 1 Bbubnuoteka LIOK https://m.edsoo.ru/7f41a4a6
1.2 BzaumozelictBue Ten 20 1 3 bubimoreka ITOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbI COXpaHEHHs 10 3 bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
HWroro no paznery 40
Paznen 2. MexaHuueckue K0JI€0aHUS M BOJIHBI
2.1 MexaHnuecKie KoneOanus 7 3 Bu6nuoreka IIOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHU4eCKHe BOJTHBL. 3BYK 8 1 3 bubnuoteka LIOK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Paspnen 3. DileKTpOMarHuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI
3.1 ?;gg:&g?;?;: E(())JJ;;I)I;I 6 2 bubmmoteka L{OK https://m.edsoo.ru/7f41a4a6
HUroro mo paszeny 6
Pa3nen 4. CBeroBbIe IBJEHUSA
4.1 3aKOHbI PaCIpPOCTPAHEHHS CBETa 6 2 bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
4.2 JIuH3bI ¥ onTHYECKHE TIPHOOPHI 6 3 bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
4.3 PasnoxeHne 6e0ro CBeTa B CIIEKTP 3 2 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 15
Paspnen S. KBanTOBBIC SIBJICHHS
51 HcnyckaHue U MOTJIONICHHE CBETa aTOMOM 4 1 bubimoreka ITOK https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHHne aTOMHOTO siapa 6 1 bu6mmoreka [{OK https://m.edsoo.ru/7f41a4a6
53 SInepHbie peaKium 7 1 1 bu6mmoreka [{OK https://m.edsoo.ru/7f41a4a6
Hroro no paznery 17
Pa3gen 6. IlopTopuTe1bHO-0000 a0 MOIYIb
6.1 K“;;;;g;iii; ;62%[1;:;1 conepanm 9 2 bubnuoreka ITOK https://m.edsoo.ru/7f41a4a6
Hroro mo pasaeny 9 |
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 3 27
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INOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC
KosmnyecTBo yacoB
No Tema VDoKa K n DJieKTpoHHbBIEe U (pPOBLIE
n/n yp Bcero OHTPOTLHBIE PaKTHACCKHE o0pa3oBaTe/IbHbIe pecypchl
padoThI padoThI
1 ®usuka — Hayka o npupoje. SBiaeHus 1
TPUPOJIBI
2 Ou3nuecKue SBICHAS 1
3 duznueckue BEIUUUHBI U HX U3MEPEHHE 1
Ypok-uccnenoBanue "M3mepenue
4 TEeMIEpaTyphl IIPH TOMOIIH KUAKOCTHOTO 1 1
TEpMOMETpPA U JaTYNKa TeMIIepaTypol”
Merto/p! HayuHOTO TI03HaHuUs. Onrcanue
5 A Y . . 1 Bu6nunoreka IIOK https://m.edsoo.ru/ff09f72a
(hU3MUECKUX SBICHHUH C TOMOIIBIO MOAEIEH
Ypoxk-uccnenosanue "IIpoBepka runoressr:
6 JIANIbHOCTB MOJIETA [IAPHKA, ITYIIEHHOTO 1 1
TOPU30HTAIBHO, T€M OOJIbINE, YeM OOJIbIIE
BBICOTa ITycka"
7 VYpok-uccnenoBanue « OMbITH IO 1 1
HaOJIIOICHHUIO TEIJIOBOTO PACUIMPEHHS T'a30B)»
8 ArperaTtHble COCTOSTHHS BEIIeCTBa 1
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.
9 O06061enue mo pazaeny «IlepBoHauanbHbIe 1 bubnuoreka [TOK https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHHUH BEIIECTBA
M .P
10 CXAHITICCKOC ABIDKCHHC. FABHOMCPHOC 1 1 bubimoreka IIOK https://m.edsoo.ru/ff0a05c6
HEepaBHOMEPHOE JIBI)KEHHE
11 JIBM>KeHHe YacTHII BEIIECTBA 1 bubimoreka IIOK https://m.edsoo.ru/ff0a013e
Crpoenue BeuiectBa. OMBITHI,
12 JIOKa3bIBAIOIIIE TUCKPETHOE CTPOCHHUE 1 bu6mmoteka [{OK https://m.edsoo.ru/ff09fe0a
BelllecTBa
13 Cxopoctb. Equautpr ckopocTu 1 bubmmoreka [{OK https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHH JIBIKCHUSI 1 bubmmoteka [{OK https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — Mepa MHEPTHOCTH Tel 1 bubnuoteka LIOK https://m.edsoo.ru/ff0a0c10
IInotHOCTS B TBa. Pacuer Macchl u
16 OTHOCTD BELLEC cHeT Mace 1 bubmmoreka LIOK https://m.edsoo.ru/ff0a0fee

0o0beMa Tella 1o €ro IMIOTHOCTH
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JlabopatopHas pabota «OrmnpeneneHue

17 .
TUIOTHOCTH TBEPJIOTO TEJIa
Pemenue 3anau mo teme "IlnoTHOCTH
18 semmecTBa" A bub6nmoreka IIOK https://m.edsoo.ru/ff0al23c
19 Cuiia Kak XapaKTepUCTHKA B3aUMOJICHCTBUS
tes. Cuna ynpyroctu. 3akoH I'yka
JlabopatopHas pabota «3ydueHne
20 3aBUCHMOCTH pacTshKeHus (aedopmariin)
MPY>KUHBI OT TPUJIOKECHHOMN CUIIBI)
21 SIBnenue taroteHus. Cuiia TSHKECTH
CBs13b MEX1y CHJION TSYKECTH M Maccoil Tena.
22 Bec tena. Pemenue 3ana4 no reme "Cuia bubmmoreka ITOK https://m.edsoo.ru/ff0al778
TSDKSCTH"
Cuia TSDKECTH Ha THX IIaHETaX.
23 DusHICCKHC Xapasfgpmmm aHeT Bubnnoreka IIOK https://m.edsoo.ru/ff0a1502
24 Usmepenue cuit. lunaMmoMeTp bubnuoreka [TOK https://m.edsoo.ru/ff0al8cc
25 Bec Tena. Hesecomocth Bbubnmoreka IIOK https://m.edsoo.ru/ff0al778
CroxeHue IBYX CHJI, HAITPaBJICHHBIX T10
26 . ABY > Hatp bubnuoreka ITOK https://m.edsoo.ru/ff0ala70
oJTHOU mpsiMoid. PaBHOEHCTBYOMIAS CHUIT
27 Pemenune 3amad nmo reme
"PaBHopeiicTByrOmAs cui'"
Cuna tpenus u e€ Bujibl. TpeHue B Mpupojie
28 " Tex;ﬁKe Jst. 1P PHpOZL Bbubnnoreka LIOK https://m.edsoo.ru/ff0alb9c
JlabopatopHas pabota «3ydeHne
3aBUCUMOCTH CHJIBI TPEHUS CKOJIEKEHHS OT
29 CUUTBI AABJEHIS 1 XA ;)aKTepa bubmmoteka L{OK https://m.edsoo.ru/ff0alcc8
COTIPUKACAIONTUXCS TOBEPXHOCTEN
30 Pemenue 3aa4 Ha onpeencHue
PaBHOAEHUCTBYIOLIEH CHUJIIBI
Pemenue 3amau o Temam: «Bec Temay,
31 «I'paduueckoe m3o6paxenue cuim, « CHUIIB, bubmmoteka LIOK https://m.edsoo.ru/ff0alde0
«PaBHOJIEHCTBYIOILIAS CUIDY
KontponsHas pabora mo remam:
32 «MexaHndecKoe IBIKEHHEY, «Macca,
IUIOTHOCTBY, «Bec Tenay, «['paduueckoe
n3o0paxkeHue cuiny, «CHITb)
apneHne. CriocoObl YMEHBIIICHHS 1
33 A y Bbu6nmoreka IIOK https://m.edsoo.ru/ff0a20a6

YBCIMYCHUA OaBJIICHUA



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

JlaBnenwne ra3a. 3aBUCHUMOCTD JIaBJICHHS ra3a

34 v bubnuoreka ITOK https://m.edsoo.ru/ff0a2376
OT 00BEMa, TeMIIepaTypsl

35 Iepenaua napieHus TBEPALIMU TETAMH, bubnuoteka LIOK https://m.edsoo.ru/ff0a25b0
JKHUIKOCTAMH M ra3amiu. 3akoH [lackams

36 ﬂaf JICHHE B KIUCOCTH U 43¢, BhI3BAHOC Bub6nuoreka LIOK https://m.edsoo.ru/ff0a2718
JICCTBUEM CHJIBI TSXKECTH

37 Pemenue 3anat no reme «/lapnenne B bubnmoreka IIOK https://m.edsoo.ru/ff0a2826
JKUJKOCTH ¥ rase. 3akoH [Tackais»

38 Co001I1aroIuecs COCy/Ibl bubnunoreka ITOK https://m.edsoo.ru/ff0a2970

39 T'uapaBnuueckuii mpecc bubnuoreka [TOK https://m.edsoo.ru/ff0a3136

40 Manomertpsl. IlopiiHeBO KU IKOCTHBIN
Hacoc

41 Atmochepa Semtu 1 npuHHbI 8 bubmmoreka ITOK https://m.edsoo.ru/ff0a2b5a
CYIIIECTBOBAHUS

42 Bec Bo3ayxa. ATMocthepHOe TaBIcHIHE bubnuoteka LIOK https://m.edsoo.ru/ff0a2b5a

43 Vsveperme amocepHoro AassieHus. Ombir Bubnuoreka LIOK https://m.edsoo.ru/ff0a2da8
Toppuuennu

44 3aBUCHMOCTH ATMOCHEPHOTO JlaBIeHNA OT Bubnnoreka IIOK https://m.edsoo.ru/ff0a2fc4
BBICOTEI HaJl YPOBHEM MOPsL

45 bapomerp-anepou. ATMochepHoe rasieHue bu6nuoreka LIOK https://m.edsoo.ru/ff0a2fc4
Ha pa3IMIHBIX BHICOTAX

46 Pemenue 3amau mo teme " ATMocgepHOe
nasieHue"

47 JIeHCTBHE XHMIKOCTH M ra3a Ha MOTPYXEHHOE Bbubnunoreka IIOK https://m.edsoo.ru/ff0a3276
B HUX TeJ0. ApXHUMeNI0Ba CUiIa
Jlaboparopuas pabota «OnpenencHue

48 BBITAJIKUBAOLIEN CHJIBI, IEHCTBYOLIEH Ha Bbu6nmoreka IIOK https://m.edsoo.ru/ff0a33fc
TECJI0, IOTPYKEHHOEC B ) KUJIKOCTH»
JlaGoparopnas paboTa 1mo Teme

49 «HccnellOBa.}.[ V¢ 3ABHCHMOCTH BCCa TCJIA B bubnmoreka IIOK https://m.edsoo.ru/ff0a3514
BOAC OT 00BéMa TIOTPYKEHHOU B )KHUJIKOCTH
YJacTH TeJa»

50 I1naBanue Ten bubnumoreka IIOK https://m.edsoo.ru/ff0a3a96
JlabopatopHas padora "KoHcTpyupoBanne

51 apeoMeTpa Wi KOHCTPYHUPOBAHHUE JIOJKU H

onpejeiieHrue e€ rpy30noabEMHOCTH"



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

Pewenue 3anau no temam: «IlnaBanue cynos.

52 Bosnyxomasanue, «JlaBieHne TBepabIX 1 bubnmoreka ITOK https://m.edsoo.ru/ff0a3654
TEJ, )KUJIKOCTEH U ra3oB»
53 KontponsHas pabora no Teme «/laBnerne 1
TBEPABIX TEN, KUIKOCTEH M Ta30B»
54 Mexannueckas paboTa 1 bu6mmoteka [{OK https://m.edsoo.ru/ff0a3f82
55 MommHocTh. ENUHALBI MOIHOCTH 1 bu6numoreka LIOK https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "Pacyér MouiHocTy, 1 1
pa3BUBAaEMOM MPHU MOABEME T10 JeCTHHUIE"
57 IIpocteie Mexanusmel. Peruar. PaBHoBecue 1
CHJT Ha pblyare
Phruaru B TeXHUKE, OBITY U TIPUPOJIC.
58 JlaGopatopHast pabota «MccnenoBanue 1 0.5 bubmunoreka ITOK https://m.edsoo.ru/ff0a478e
YCIIOBHI PaBHOBECHS phIuaray
59 Peenue anat no reme «Yenosus 1 Bu6nuoreka IIOK https://m.edsoo.ru/ff0a48a6
paBHOBECHSI phlyara
KoaddunmeHT mone3Horo aeicTBus
60 MexaHu3Ma. JlaboparopHas padora 1 0.5
«M3mepenne KI1J] HaKIOHHOH MIIOCKOCTI
61 i;uiffme 3anad 1o Teme "Pabora, MommHocTs, 1 Bbubnmorexa LIOK https://m.edsoo.ru/ff0a4c48
62 Mexammeckas sneprus. Kuneruucckas u 1 Bbubnnoreka IIOK https://m.edsoo.ru/ff0a4252
MOTEHIIMATbHAS YJHEPTUS
63 3aKOH COXpaHEHUsI MEXaHHUYECKOM IHEPTHU 1 bubnuoreka [{OK https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TeMe
"DKCNepUMEHTAIIbHOE ONpEEICHUE
64 W3MEHECHUS KHHETUYCCKOM U MMOTCHIIMAIbHOM 1 1
SHEPIUH MPHU CKATHIBAHUH TEJIa 10
HAKJIOHHOH mTockocTh"
65 KonTtponbHas pabora o reme «Pabota u 1
MOIIIHOCTh. DHEPTHSD)
66 ,l?egeme’m ypox. Pabora ¢ ,,TeKCTaMH 110 Teme 1 bubnuoreka [TOK https://m.edsoo.ru/ff0adee6
MexaHUYECKOE ABIKCHHE
PeseprHrIii ypok. Pabota ¢ TekcTamu 1o Teme
67 " laBneHue TBEPBIX TEI, JKUAKOCTECH U 1 Bbubimmoreka IIOK https://m.edsoo.ru/ff0a4ffe
razoB"
68 PeseprHrIii ypok. Pabota ¢ TekcTamu 1o Teme 1

"Pabota. MomHocTh. OHeprus"



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

‘ OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME
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8 KJIACC

KoaunyecTBo yacoB

No Tema VDoKa K Hara DJieKTpoHHbIe U (pPOBbHIE
n/n P Bcero ontpobueie  IpakTuieckue u3yyeHusi | o0Opa3oBaTebHbIE pecypchl
padoThI padoThI
L amenmecxo reop 1 oastrne 1 Bubmiorera LIOK
P https://m.edsoo.ru/ff0a5256
TOJITBEPIKICHHS
2 Macca u pazmep aTOMOB U MOJICKYI 1
3 Mopenu TBEpIOTO, KUAKOTO U 1 bubamorexa [JOK
ra3o00pa3HOro COCTOSHHIA BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsCHEHNE CBOHCTB TBEPIOTO,
4 JKUJIKOTO M Ta3000pa3HOTO COCTOSHHUN 1
BEIIIECTBA Ha OCHOBE TOJIOKECHUH
MOJICKYIISIPHO-KHHETHICCKON TEOpUH
5 Kpucranmndeckue u aMmopQHbIe Tena 1 bubmorexa LHOK
P p https://m.edsoo.ru/ff0a5800
6 CMauMBaHUE U KaMUISIPHOCTb. 1 Bubnuorexa IIOK
[ToBEPXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TeruioBoe paciupeHue u cXaTue 1 bubmmorexa LIOK
pacitvp https://m.edso0.ru/ff0a5a26
Temmeparypa. CBsi3b TeMIEepaTyphl O
8 CKOPOCTBIO TETIJIOBOTO JBIKECHUS 1
YaCTHI]
9 Buytpennss seprus. Criocoos 1 Bubmmorexa [IOK
M3MEHEHHs] BHYTPEHHEH SHEPTUU https://m.edsoo.ru/ff0a5c60
Bbubnuorexa [IOK
10 Brzet Tennonepenaun 1 https://m.edsoo.ru/ff0a6412
Ypoxk-korpepenius "IIpaktuaeckoe
11 HCTIOJIb30BaHUE TEIIOBBIX CBOMCTB 1 1 Bbubnuorexa [IOK
BEIIECTB ¥ MATEPHAIIOB B IEIISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepexenns”
12 KonuuecTBo TemioTel. Y aenbHas 1 Bbubnuorexa [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHUE TEIIOBOTO OanaHca. 1 Bubmuorexa [TOK
TemnooOMeH 1 TEeIIIOBOEC PABHOBECHE https://m.edsoo.ru/ff0a7088
14 Jlabopatopnast padora "VccnenoBanue 1 1 bubnunorexa [JOK

SIBJIEHHS TEIII0O00MEHA opu

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

CMEIIMBAHUU XOJIOIHOM U ropsiue
BOIBI"

Pacuer konuuectBa TCIIIOTHI,

15 HEOOXOIUMOTO JJIsl HarPeBaHUA Tella ’
BBIJICIIIEMOTO UM TIPH OXJIAXKICHUH
JlabopatopHras pabota "OmnpeneneHue bubnuoreka [TOK
16 o " .
YJIENTBHOHN TEMJIOEMKOCTH BELIECTBA https://m.edsoo.ru/ff0aébb0
17 DHeprus TOMIMBA. Y IejbHasl TeroTa bubnuoreka [TOK
CTOpaHHs https://m.edsoo.ru/ff0a7b5a
[InaBneHwe U OTBepACBaHNE
18 KPUCTALTHICCKHX "P;f:[n VY nenbHas bubmorexa LHOK
P oA https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUIABJICHUS
19 JlabopatopHas pabota "OmnpeneneHue Bubmmorexa [IOK
yIEJIbHOM TEIIOTHI IIaBICHHMS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue 1 KOHJCHCALIUSI. bubaunorexa [JOK
Hcnapenie https://m.edsoo.ru/ff0a740c
Kunenwne. Y nenpHas Temnora
napooOpa3oBaHUs U KOHICHCAIIHH. bubaunoreka [JOK
21 )
3aBHCHMOCTD TEMIIEPATYPBI KUTICHHS https://m.edsoo.ru/ff0a786¢
0T aTMOC(EPHOTO JABJICHHUS
Brnaxxnocts Bo3ayxa. JlabopaTopHast
22 abora "Ompe élji]eﬂne OTHECHTEHLHOIZ bubmorexa HOK
p pen " https://m.edsoo.ru/ff0a7628
BJIQKHOCTH BO3/yXa
23 Pemenue 3aau Ha onpenencHue
BJIQKHOCTH BO3/yXa
[puHIUIE pabOTHI TEIUIOBBIX
24 nsuraresneif. [Tapoas TypOuHa.
JBuraTens BHYTPEHHEr0 CTOPaHUS
KITJ TeruoBoro apuratess. TemnnoBsl
25 anlaTZnnon (;ao fITa OKe mafoe 63” ) bubmmorexa [IOK
A H Py H https://m.edsoo.ru/ff0a7c7c
cpenbl
26 3aKoH COXpaHEHUs U MPEBPAICHHS
SHEPIUH B TEIUIOBBIX MTPOIECCax
IToaroToBKa K KOHTPOILHOM paboTe MO
A " P P bubamnoreka [JOK
27 teMe "Ternosele sBnenus. 3menenue

arperaTHhIX COCTOSIHUH BerecTBa"

https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KonTtponsHas pabora o Teme

Bbubnnorexa [JOK

28 TeraoBbIe SBICHUS. I/vIzMeHeHHe . https://m.edsoo.ru/ff0a86ae
arperaTHBIX COCTOSHUH BEIIeCcTBa
29 Onexrpuzanus Tein. [[Ba pona
SIEKTPUYECKUX 3aPSI0B
Ypok-uccienoanue "OaeKTpU3aIys
30 TeJ UHIYKIUEN U pu 1
CONPUKOCHOBEHUU"
31 B3aumoneiicTBue 3apsyKeHHBIX TeIl. bubnunorexa [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
P - 'PHHIL . https://m.edsoo.ru/ff0a8a0a
CYNEPIO3UIIMH DICKTPUICCKUX MOJICH
Hocurenu snexTpudeckux 3apsaoB.
33 OneMeHTapHBIH 3apsn. CTpoeHue
aToma
34 IIpoBOIHUKY U TUANEKTPUKU. 3aKOH bubamorexa [JOK
COXpaHEHHs JEKTPUIESCKOTrO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pewenue 3anau Ha IpUMEHEHNE Bubnuorexa IIOK
CBOJCTB DJICKTPHUYESCKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
o | oo o yaoma BuGorea 10K
Y ’ https://m.edsoo.ru/ff0a95a4
AJIEKTPUYCCKOTO TOKA
37 JIeHCTBUS SJICKTPHUYECKOTO TOKA bubmorexa LHOK
P https://m.edso0.ru/ff0a96b2
Vpok-uccnenoBanue "JleiictBue
38 3JIEKTPUYECKOTO MOJISI HA TPOBOJHUKHU 1
U IUDJIEKTPUKH"
39 DNEeKTPUUECKUN TOK B METaJUIaX, Bubmorexa [TOK
JKMIKOCTAX M razax https://m.edso0.ru/ff0a9838
40 DJIeKTpUYECKas eTb U €€ COCTaBHBIC
4acTu
g | S B os B 10K
" p perymmp ' https://m.edsoo.ru/ff0a8bd6
TOKa
42 DNEeKTPUUECKOE HAMPSIKEHHE. 05 Bubmuorexka [TOK

BonerMmetp. JlabopaTopHas pabora

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
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"U3MepeHne u peryInpoBaHue
HanpsokeHus "

43 ConpoTuBjIeHHE MTPOBOAHUKA. bubnuoreka [TOK
VY aenbHOe CONpOTHBIIEHHE BEIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCHMOCTB

44 INEKTPUUECKOTO COIIPOTUBICHHS bubnnorexa [JOK
NPOBOJIHUKA OT €r0 AJHHBI, TUIOIIAH https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUYeHHUs U MaTepuana”

45 iiiﬁiﬁ(hézf/l? ;;‘EZ;TSI;;(;TM y4acTka bubamorexa LHOK
e https://m.edsoo.ru/ff0aad4a
JlabopatopHas pabota "HMccnenoBanue
3aBUCHMOCTH CHJIBI TOKa, UIIYLIETO Butmorexa LIOK

46 4yepe3 pe3UucTop, OT COMPOTUBIICHHUS https://m.edso0o.ru/ff0aa0de
pe3UCTOpa U HAIIPSKECHUS Ha — :
pesucrope"

47 [MocnenoBarenpHOE U MapalIeTbHOE
COE/IMHEHUsI IPOBOIHUKOB
JlabopatopHnas pabota "I[IpoBepka

48 MpaBuJia CI0KEHUS HANIPSDKEHUH IpU Bubmorexa [IOK
MOCJIE/IOBATEIbHOM COSAUHEHUH JBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
JlabopatopHnas pabota "I[IpoBepka

49 MpaBuJia JJIsl CUIIbI TOKA MIPU Bubmorexa [IOK
napauielIbHOM COCIMHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopoB”
Pemenue 3a1a4 Ha MpUMEHEHNE 3aKOHA Butmmorexa LIOK

50 OMa 1151 pa3IngyHOro COeIMHEHUS hitps://m.edsoo.ru/ff0aaf8a
MIPOBOAHUKOB — *

51 PaboTa 1 MOIITHOCTB 3JIEKTPHYECKOTO Bu6mmorexa [IOK
ToKa. 3akoH /xoyis-Jlenna https://m.edsoo.ru/ff0ab124

S R R — BuGmorexa LIOK
Toxa" https://m.edsoo.ru/ff0ab3e0
BHGKTpI/IIIeCKI/Ive LeNu 1 NoTpeduTenu Butmorexa LIOK

53 3JIEKTPUYECKON SHEPTHH B OBITY. https://m.eds00.ru/f0ab660
KopoTtkoe 3aMbIkanue — -

54 IToaroroBka K KOHTPOJIBHOW paboTe 110 bubnunorexa [JOK

TeMe "DIeKTpUUEeCKUe 3apsiibl.

https://m.edsoo.ru/ff0abd2c
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55

56

57

3apspkeHHBIE Tela U UX
B3auMoaercTBUs. [locToOSHHBIN
JICKTPHIECKUHN TOK"

KonTtponsHas pabora o Teme
"DneKTpudecKre 3apsapl. 3apsHKeHHBIC
TeJla ¥ UX B3aUMOJCHCTBYA.
TToCTOSIHHBIH JCKTpUUSCKUN TOK"

IlocTostHHBIE MATHUTBI, MX
B3aMMOJIENCTBUE

VYpok-uccnenoBanue "N3ydenne monen
IMOCTOSIHHBIX MardHuTOB"

Bbubnnorexa [JOK
https://m.edsoo.ru/ff0abea8

bubaunoreka [JOK
https://m.edsoo.ru/ff0ac3d0

58

MarauTtHoe nose. MarautHoe 1moJie
3eMIHu U €T0 3HaUSHHE I KU3HA Ha
3emite

bubanoreka [JOK
https://m.edsoo.ru/ff0acOba

59

60

61

OmneiT DpcTena. MaruuTHoe nose
AIEKTPUUYECKOT0 TOKa MarHuTHOE ToJIe
KaTYIIIKH C TOKOM

[IprMeHeHHE YIEKTPOMAarHUTOB B
texHuke. JlabopaTopHas pabdora
"N3yuenune neHCTBUS MAarHUTHOTO MOJISI
Ha MPOBOJIHUK C TOKOM"

DJeKTpOIBUraTeNb OCTOSIHHOTO TOKA.
Hcnonp3oBanue 31eKTpOABHTaTENEH B
TEXHUYECKNUX YCTPOHCTBAX U Ha
TpaHcnopre. JlJabopaTopHas padora
"KoHcTpyupoBaHue u u3yueHue
pabOThI AIEKTPOABUTATENS"

0.5

bubamoreka [JOK
https://m.edsoo.ru/ff0acld?

bubaroreka [TOK
https://m.edsoo.ru/ff0ac74a

bubaroreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

63

64

OnsiTel @apajes. 3akoH
31EeKTPOMarHUTHON MHAYKLIUU.
IIpaBuno Jlenna

Onexrporeneparop. CriocoOsr
MOJTyYSHHS 3JIEKTPUIECKOH SHEPTHH.
DJeKTpOCTaHIIMK Ha BO30OHOBIISIEMBIX
MCTOYHMKAX YHEPTHU

IToaroToBka K KOHTPOJIBHOH paboTe Mo
TeMe "DNeKTpUYecKre U MarHUTHBIE
sBJICHUS"



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
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https://m.edsoo.ru/ff0ac86c

KonTtponsHas pabora o Teme

65 "JeKTpUUCCKHE U MATHUTHBIC 1 bubmorexa HOK
p" https://m.edsoo.ru/ff0ach14
SIBIICHUS
66 Peseprusriil ypok. Pabora ¢ Tekctamu 1 Bubmmorexa IIOK
10 TeMe "TermoBsle sBaeHUs" https://m.edsoo.ru/ff0acc5e
67 | mo o Totromsmeth sncmpmcni 1 BuGarorexa LIOK
ToK" P https://m.edsoo.ru/ff0acdc6
68 PesepBHblii ypok. PadoTa ¢ Texcramu 1
o TeMme "MarauTHele SBacHUS"
OBUIEE KOJIMYECTBO YACOB I1O 68 145

[MPOI'PAMME
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9 KJIACC

KoandecTBo yacoB

No Tema VDoKa K Jara DJyekTpoHHbIe HU(poBbIe 00pa3oBaTeIbHbIE
o/ yp Beero oHTpoJbHble  IIpakTHYeckue wiywenmsi  pecypcwl
PadoThI padoThI
1 MexaHuveckoe ABMKeHHe. MaTepuanbHas 1
TOYKa
2 ﬁ?ﬁ;;ﬁi;iﬁ?;g;ﬁgeHI’HOCTI’ 1 Bubnuoreka IIOK https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPSAMOIHHEITHOE BHKCHHE 1 bubnuoteka LIOK https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE MPAMOJIMHEHHOE IBHXCHHUE. 1
CpenHsis 1 MTHOBEHHAs! CKOPOCTh
5 E}f’;ﬁ“fg;;:e;?igpif;eoycmpe“oe 1 Bubnuoreka IIOK https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSAMOJIUHEHHOTO
6 PaBHOYCKOPEHHOTO ABMKeHU. [ paduk 1
CKOPOCTH
JlabopatopHas pabota "OmnpeneneHue
7 YCKOPEHHS TejIa TIPH PaBHOYCKOPEHHOM 1 1 bubnuoreka ITOK https://m.edsoo.ru/ff0adb18
IBUKEHHWH 110 HAKJIOHHOM IIIIOCKOCTH"
8 CBoboanoe nagenue tes. OnbiTel [anmnes 1
PaBHOMEpHOE IBIKEHHUE 110 OKPYIKHOCTH.
9 Iepuon u yacrora obpaieHus. Jluneinas u 1 bubimoreka IIOK https://m.edsoo.ru/ff0ael76
YIIJIOBasi CKOPOCTH
10 LenTpocTpeMuTeTbHOE YCKOPEHHE 1
11 [lepBsrii 3akoH HetoToHa. Bektop cuitbl 1 bubmuoteka LIOK https://m.edsoo.ru/ff0ae612
12 ?;;:OH saxon HyroTowa. PasHozeHcTByromas 1 bubnuoreka ITOK https://m.edsoo.ru/ff0ae72a
13 Tperwuii 3akoH Hetorona. Cyniepmo3uiius Cuit 1 bubmmoreka [{OK https://m.edsoo.ru/ff0ae982
14 ;i?oi};?{z 3a/1at Ha MPHMCHCHHC 3AKOHOB 1 Bbubnmoreka IIOK https://m.edsoo.ru/ff0aeb6c
15 Cuua ynpyroctu. 3akoH ['yka bubnuoteka LIOK https://m.edsoo.ru/ff0aeca2
16 Pemenue 3aga4 o teme «Cuiia ynpyrocTm»
17 ﬁgg:}fg:?gi;’;ifg;i «Onpenenenie 1 1 Bbubnmoreka IIOK https://m.edsoo.ru/ff0aee28
18 Cuuia TpeHust 1 bubnuoteka LIOK https://m.edsoo.ru/ff0af738



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738

19

Pemenue 3aaau no teme «Cuiia TpeHUs»

JlabopatopHas padota "OnpexneneHue

bubnunoreka ITOK https://m.edsoo.ru/ff0afa26

20 " bubnuoreka ITOK https://m.edsoo.ru/ff0af8be
K03 pHIIMEHTA TPEHHS CKOJIbKCHUS

21 Pewenne 3anaq ro Teme 3aK°I,{,H Hetotona. bubmmoreka LIOK https://m.edsoo.ru/ffOafb8e
Cuna ynpyroctu. Cuiia TpeHust

22 Ciia TAKECTH U 33KOH BCCMHPHOTO bu6mmoteka [{OK https://m.edsoo.ru/ff0af044
TATOTCHUA. Y CKOpEHHE CBOOOTHOTO MaICHHS
Ypok-korpepenus "BKeHHE Te BOKPYT

23 rpaBUTannOHHOTO HeHTpa (CorHeuHas
cuctema). ['amakTuku"

24 Pemerme 3agat no Teme CHH,? TKECTH 1 Bbubnnorexa 1HOK https://m.edsoo.ru/ff0af5f8
3aKOH BCEMHUPHOTO TATOTCHHS

25 HepBas kocmuteckas ckopocts. Hepecomocts bubauoreka ITOK https://m.edsoo.ru/ff0af33c
U Meperpy3Ku
PaBHOBecHe MaTepUaILHOW TOYKH.

26 A§.coanH° TBEPAOC TEIO. Pa]iHOBeCHe bubnuoreka ITOK https://m.edsoo.ru/ffOafe36
TBEPIOTO TeJia ¢ 3aKPEIUIEHHON 0ChIO
BpaIlCHHUS

27 MowmenT cuibl. LeHTp TshRecTH

28 Pemenne 32124 ,,HO Teme "MOMEHT CHItbL bubnuoreka ITOK https://m.edsoo.ru/ff0b02b4
LlenTp TsKECTH
IToaroToBka K KOHTPOJIBHOI paboTe Mo TeMe

29 "MexaHndeckoe ABHxeHne. Bzaumoaelicrere bubimoreka ITOK https://m.edsoo.ru/ff0b0408
Ten"
KonTtponsHas pabora o reme

30 "MexaHn4ecKoe IBWKEHNE. B3anMoneiicTere Bbubnmoreka IIOK https://m.edsoo.ru/ff0b06ec
Ten"
Nwmnynsce Tena. IMimyse cubl. 3aKoH

31 COXpaHEeHUsI UMITyJIbca. YTIPYTOoe U HEYIpyroe bu6mmoteka I{OK https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBHE

32 Pemenne 3812t 1o TeMe 3axon coxpanerms Bu6mmorexa ITOK https://m.edsoo.ru/ff0b096c
HUMITyJIbCa

33 Ypox-koHpepeHnus "PeakTuBHOE NBIKEHUE
B IIpUPOJIE U TeXHUKe"

34 Mexanu4eckast paboTa ¥ MOIIHOCTb bubnuoreka ITOK https://m.edsoo.ru/ff0b0a84

35 Pabora et Tibkecti, cubt ypyrocTi BuGmaorexa IJOK https://m.eds00.ru/ffob0db8

CUJIBI TPCHUA
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JlabopatopHas pabota «OrmnpeneneHue padboTHI

36 CHIIBI TPEHUS TIPH PABHOMEPHOM JBIKCHHUU
TeJa TI0 TOPU30HTAIBHOM MTOBEPXHOCTH

37 CBs13b SHeprun U padotsl. [loTeHIManpHas
SHEeprus
Kunernueckas sneprus. Teopema o

38 A OHEp P Bubmmoreka IIOK https://m.edsoo.ru/ff0b0c32
KHHETHYECKOI SHEpruu

39 3aKoH COXpaHEHUs SHEPTHH B MEXaHHKE
JlabopatopHas pabota «/3ydeHne 3aKoHa

40 PaTopHas p Y bubmmoreka ITOK https://m.edsoo.ru/ffOb12fe
COXPaHCHHS YHSPTUI
KonebarenpHOE IBIKEHHE U €TO

41 A bubmmoreka ITOK https://m.edsoo.ru/ff0b1858
XapaKTePUCTHKHI
3aryxatomue KoyieOaHus. BoIHyXaeHHbIE

42 yXaiott yHA Bu6nunoreka IIOK https://m.edsoo.ru/ff0b20f0
kosiebaHus. Pesonanc

43 MaremaTHuecKuil U NPy >KUHHBII MasiTHUKH
Ypok-uccnenoBanne «3aBHCUMOCTD IIEPHOA

44 KOJIeOaHUH OT )KECTKOCTHU MPYKUHBI U MACCHI bubnuoreka [JOK https://m.edsoo.ru/ff0b197a
rpy3a»

45 [IpeBpanienne HEPTUN TIPH MEXAHUTIECKUX
KOJICOaHUSIX
JlabopatopHas padbota «OnpeneieHue

46 YaCTOTHI M TIEPUOIa KOJIeOaHU T TIPYKUHHOTO bubmmoteka LIOK https://m.edsoo.ru/ffOblaec
MasITHAKA)
JlabopatopHuas padota «IIpoBepka

47 HE3aBHCHUMOCTH TIepHo/Ia KosieGaHuii rpy3a, bubmmoreka L{OK https://m.edsoo.ru/ff0b197a
IMOJABCIICHHOTI'O K HUTH, OT MaCCHhI Irpy3a»
Mexannueckne BoJiHbI. CBOMCTBA

48 MEXaHMYIECKHX BOJH. [IpogonbHbIe U bubmmoteka I{OK https://m.edsoo.ru/ff0b21fe
MMOTIEPEYHBIC BOJTHBI

49 Ypok-koHpepenus "MexaHHYECKHE BOJIHBI B
TBEpAOM Teie. CelicMuueckre BOJIHbI"

50 3Byk. PactipocTpanenne u oTpakeHHe 3ByKa

51 VYpok-uccnenosanue "HabmoneHne
3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

52 I'poMKOCTB 3ByKa M BEICOTA TOHA.

AKYCTHYECKUH pe30HaHC
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54

55

Ypoxk-koupepenius "Y 1pTpa3ByK U
nHPPa3BYK B MPHPOJIC U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOU padoTe 1Mo TeMe
"3aKOHBI COXpaHCHHS. MeXxaHnIecKue
KoJIeOaHHUS ¥ BOJIHBI"

KouTtponbHas pabora o Teme "3aKoHbI
coxpaHeHHs1. MexaHW4ecKue KojieOaHus 1
BOJIHBI"

Bbubnmoreka IIOK https://m.edsoo.ru/ff0b23ca

Bbub6nmoreka ITOK https://m.edsoo.ru/ff0b25f0

56

DNEeKTPOMarHUTHOE TOJIE.
SHGKTpOMaI‘HI/ITHLIe BOJIHBI

bubmuroreka ITOK https://m.edsoo.ru/ffOb2abe

57
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59

60

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH

Ypok-korpepennus "lkanxa
3JIEKTPOMAarHUTHBIX BOJH. Vcnonb3oBanue

3JIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBsI3H"

Ypoxk-uccnenosanue "M3yueHne CBOUCTB
9JIEKTPOMATHUTHBIX BOJIH C TIOMOLIBIO
MOOMIIEHOTO TenedoHa"

Pemenune 3aJa4 Ha ONpEACJICHUC YaCTOThI 1
JJINHBI SJIQKTpOMaFHHTHOﬁ BOJIHBI

bubmmoreka ITOK https://m.edsoo.ru/ffO0b2fe6

bubmmoreka ITOK https://m.edsoo.ru/ff0b2c6c

61

DNeKTpOMarHuTHas MPUPOa CBETa.
CxkopocTb cBeTa. BosiHOBBIE CBOMCTBA CBETA

bubnuoreka ITOK https://m.edsoo.ru/ff0b31d0

62

63

64

65

Ucrounuku cBera. [Ipsamonuneiinoe
pacnpocTpaHenue cBera. 3atMenust ConmHIa u
JlyHbl

3aKkoH oTpaxkeHUs cBeTa. 3epkaina. Pemenue
3aJja4 Ha NPUMEHEHUE 3aKOHA OTPaXEHUs
CBETa

IIpenomienue cBeTa. 3aKOH MPEIOMICHHS
CBETa

IlonHoe BHYTpEHHEE OTpaKEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPEHHETO
OTPAXKEHHNA B OITHICCKUX CBETOBOAX

bubimoreka ITOK https://m.edsoo.ru/ff0b3658

bubnuoreka [TOK https://m.edsoo.ru/ff0b38c4

bubnunoreka ITOK https://m.edsoo.ru/ffOb3aea

bubnuoreka ITOK https://m.edsoo.ru/ffOb3c5¢

66

Jlaboparopnas padota "HccnenoBanue
3aBHCHMOCTH yTJIa MPEIOMIICHHUS CBETOBOTO
Jy4a OT yTJia MaJeHHUs Ha TPaHuIle "BO3IyX-
crekio""
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Ypoxk-koupepenmus "Mcnons3oBaHue

67 MIOJTHOTO BHYTPEHHETO OTPa)KEHHS: 1
CBETOBO/IbI, ONTHKOBOJIOKOHHASI CBSI3b"
68 JIunzel. OnTHyecKas cuja JIMH3EL 1 bub6nmoreka IIOK https://m.edsoo.ru/ffOb3f2¢c
69 [MocTpoente n300paskeHuil B JTHH3aX 1 bu6mmoteka [{OK https://m.edsoo.ru/ff0b444a
JlabopatopHas pabota "Omnpenenenue
70 (hOKYCHOTO PACCTOSIHUSI U ONITHYECKON CHITBI 1 bubnuoreka ITOK https://m.edsoo.ru/ff0b4206
coOuparorei JMH3bI"
71 YPOK'KOIT,(MP CHIA "ONTHIECKHE JIHHIOBEIC 1 Bu6mmotexa ITOK https://m.edsoo.ru/ff0cOa7e
prOOPHI
72 ['Ma3 Kak onTHYEeCKas cUcTeMa. 3peHue 1 bubnunoreka [{OK https://m.edsoo.ru/ff0b4684
73 Ypox-koupepenuus "Jledexrst 3penus. Kak 1
COXPAaHUTh 3peHue"
Pa3znosxxenune Genoro cBeta B crieKTp. ONBITHI
74 Hetotona. Cl0KeHHE CIEKTPAIbHbIX 1[BETOB. 1 bubnuoteka LIOK https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceera
JlabopatopHnas padoTa "OMBITH 11O
75 PaJIOKEHHIO OEJIOro CBETA B CIICKTP 1 1 Bubnuoreka IIOK https://m.edsoo.ru/ff0cOe2a
BOCIPUSATHUIO 1IBETA MPEJAMETOB ITPU HX
HaOJII0IGHUH Yepe3 [IBETOBbIC (QHILTPHI"
VYpok-nnpaktukyM "BoaHoBble cBOCTBa
76 CBeTa: AucIiepcus, HHTep(epeHIus 1 1
mudpakmus”
77 STI:\ZH Pesepdopna n nnanerapuas Mozem 1 bubmoteka LIOK https://m.edsoo.ru/ff0c12a8
78 IToctynats! bopa. Mogens aroma bopa 1
79 Hcmycxazme ¥ MOTJIOICHHE CBCTA ATOMOM. 1 bubnumoreka LIOK https://m.edsoo.ru/ff0cl44c
KBanTsl. JInHENH4aThIe CIEKTPHI
80 yPOK'HpaKTfIKyM Habmopenne cnexrpos 1 bubnuoreka [TOK https://m.edsoo.ru/ff0c1550
UCITYCKaHUsI
81 PagroakTHBHOCTE U €€ BUBI 1 bubimoreka IIOK https://m.edsoo.ru/ff0c1672
82 ﬁgﬁgizm aTOMHOTO A7pa. HylulonKas 1 Bbubanorexa IIOK https://m.edsoo.ru/ffOc18ac
83 PanunoaktuBHbIe npeBpaineHus. F30Tomb 1 bubimorexka IIOK https://m.edsoo.ru/ff0clal4
84 Pemenne 34RO TEME: PapmoaxTuBHbe 1 Bubnuorexa LIOK https://m.edsoo.ru/ffOclb4a
OpeBpAICHUSL
85 Iepuox nonypacmania 1
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Ypok-korpepennus "PagrmoakTHBHEIE
M3ITy4eHUs B IPUPOJIE, MEIUITMHE, TEXHUKE"
SnepHble peakyy. 3aKOHBI COXPaHEHUS
3apsiIOBOTO M MAaCCOBOTO YHCEI

DHeprus cBs3U aTOMHBIX sijiep. CBsI3b Macchl
Y SHEPTUH

bubnmoreka IIOK https://m.edsoo.ru/ff0c2126

bubnunoreka ITOK https://m.edsoo.ru/ffO0c1c58

bubnuoreka ITOK https://m.edsoo.ru/ffOcld7a
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93

Pewenue 3anau no teme "SAnepusie peakuuu"

Peakimu cuHTE3a M AETEHUS SAOEP.
Wcrounuku snepruu ComnHIa 1 3BE37
Ypox-koHpepeHuus "SnepHas sHepreTUKa.
JleficTBUS paguOaKTUBHBIX U3JIy4eHUN Ha
’KUBBIC OPTaHU3MBI"

[ToaroToBka K KOHTPOJIBHOM paboTe MO TeMe
"DJeKTpOMarHuTHOE TOJIE.
DNeKTpOMAarHUTHBIE BOJHBI. KBaHTOBBIE
sBJIeHNS"

KonTtponsHas pabora no reme
"DyIeKTpOMarHuTHOE TOJIE.
DNeKTPOMAarHUTHbBIE BOJHBI. KBaHTOBBIE
sBiIeHus"

bubmmoreka ITOK https://m.edsoo.ru/ff0c1e88

bubmuoreka ITOK https://m.edsoo.ru/ff0c223e

94

IToBTOpeHue, o6o0IIeHue. JlTabopaTopHbIe
paboThl 1o Kypcy "B3aumosneiicteue Ten"

bubnuoreka ITOK https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, obobmeHue. Penrenne
pacyeTHBIX M KaYeCTBEHHBIX 33/1a4 110 TEME
"TemnoBble mporecch”

bubimoreka ITOK https://m.edsoo.ru/ff0c2572

96
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99

[ToBTopenue, o6odmenne. Pemenne
pacyeTHBIX M Ka4eCTBEHHBIX 3a/1a4 110 TeMe
"KIIJ] TerioBbIX ABUTATENICH"

[ToBTopenue, o6odImenue. Penenne
pacyeTHBIX ¥ Ka4eCTBEHHBIX 3a/1a4 110 TeMe
"KIIJ a1ekTpoycTaHOBOK"

IToBTOpenue, 0606menne. JlabopaTopHbie
pabotsl o kypcy "CBeToBbIe siBICHUS"
IToBTOpenue, 0600menne. Pabora ¢ Tekctamu
1Mo TeMe ""3aKOHBI COXPaHEHHS B MEXaHHUKe"

bubnuoreka ITOK https://m.edsoo.ru/ff0c2a22

bubnuoreka [TOK https://m.edsoo.ru/ff0c2b30

bubauoreka ITOK https://m.edsoo.ru/ffO0c2¢c52

bubnuoreka ITOK https://m.edsoo.ru/ff0c2d6a

100

IToBTOpenue, obobmIeHue. PaboTa ¢ Tekctamu
o TeMe "Konebanus 1 BOJHBI"

bubnuoreka ITOK https://m.edsoo.ru/ff0c2e82
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101 IToBTOpenue, obobmenue. PaboTa ¢ Tekctamu
o TeMe "CBeToBbIE ABIEHHS"

102 IToBTOpenue, o6o6IIeHue. PaboTa ¢ TekcTamu
o TeMe "KBanToBast u sinepHas puszmka'

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

27

bubnmoreka ITOK https://m.edsoo.ru/ff0c3044
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /JUISI YYEHUKA

» ®usuka, 8 kiace/ [epeimkun A.B., OO0IIecTBO ¢ OrpaHHYCHHON

0TBeTCTBEHHOCTHIO «/IPODA»; AkimonepHoe odmectBo «l3narenscTBo
«IIpocBemenue»

» ®usmka, 9 xkmacc/ [lepeimkua A.B., O0mecTBo ¢ orpaHIYeHHOM
OTBETCTBEHHOCTHIO «}31aTeNbCTBO «DK3aMEH»

» @u3mka: 7-# kimacc: 6a30BEI ypoBeHb: yueOHUK, 7 kinacc/ [lepsimkua .M.,
WBanoB A.1., AkmonepHoe obmectBo «M3narenscTBo «IIpocBemennues

METOJUYECKUE MATEPHUAJIBI 1JI5s1 YUUTEJISA

Jlyxammk B.U., iBanosa E.B. Coopuuk 3anau no ¢pusuxe st 7-9 xnaccos. —
M: Ilpocsemenue, 2023.

2. BonxoBB.A. IToypounsle pa3pabotku mo ¢usuke 8, 9 xiacc. -M.: BAKO,
20109.

3.Kupuxk JI.A. ®uszuka.7-9 knacc. Pa3HOypOBHEBbIE CAaMOCTOATEIbHBIE
KOHTpOJbHEIE padoTel. - M.:MJIEKCA, 2020.

4 KoHTponpHO-IM3MepUTEIbHBIE MaTepransl. @msuka. 7-9 kmace / Coct. H.U.
3opuH. - M.:BAKO, 2022.

5.Haiixec B.I'. [lumakrudeckre MaTepraibl o Gu3uKe s 7-9 kiracca:
CamocTosTenbHble, KOHTPOJIBHBIE, TOMAITHHUE PaKTHUECKUe

pabotsl. Joknaasl. DkcriepuMeHTanbHbie 3ananus.- M: APKTU, 2019

6. Mapon A.E. ®usuka. 7-9 kinacc: yueOHO-MeToanueckoe nocodue /A.E.
Mapos, E.A. Mapon.- M.: JIpoda, 2023.

7. I'pomuesa O.W. KoHTponbHBIE U caMOCTOSITENBHBIE PaOOTHI 1o (u3MKe. 7,
8, 9 knacc: k yueonukam A.B.Ilepsimikun, ®usuka. 7, 8, 9

kiace. - M.: [lpoda, 2019-2023

HNUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

https://resh.edu.ru/
https://m.edsoo.ru/



