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IHHOACHUTEJBHASA 3AIINCKA

[IporpamMma no ¢gusuke Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHMs COCTaBlIEHA HA OCHOBE TOJOKEHUHN U TpeOoBaHUI
K pe3yJabTaTaM OCBOCHHS Ha 6a30BOM ypOBHE OCHOBHOW 00pa3oBaTenbHOW MporpaMmel, mpenacrasieHHbix B ®I'OC 000, a
TaKke C yd4€roM (QenepanbHON paboueil mporpammbl BocnuTaHus U KoHuenuuu mnpenopaBaHus ydeOHOro IpenMera
«Dusukay.

Copepxanve mporpaMmbel 10 (U3MKE HANpPaBICHO Ha (QOPMUPOBAHUE E€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH
oOy4JaronMxcst ¥ OpraHU3alMI0 M3y4eHUs (PU3MKU Ha JEATEIbHOCTHOM OCHOBE. B mporpaMme mo (U3MKe y4YUTHIBAIOTCS
BO3MOKHOCTH Yy4yeOHoro mnpeamera B peanuszauuu Tpedoanuiit PI'OC OOO K mMmIaHUPYyeMbIM JMYHOCTHBIM H
METanpeIMETHBIM pe3yibTaTaM OOyUEHHs, a TaKKE MEKIIPEIMETHBIE CBA3M €CTECTBEHHO-HAYUHbIX YYEOHBIX MPEIMETOB Ha
ypOBHE OCHOBHOTO 00IIIeT0 00pa30BaHuUs.

[Iporpamma 1o (u3MKe ycCTaHABJIMBAET paclpejieiieHue y4eOHOro Marepualia mo rojaM oOydeHus (Io Kiaccam),
MpeasiaraeT MPUMEPHYIO MOCIEA0BATENIbHOCTh U3YUEHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOIO COACPHKAHUS
1 y4€Te BO3PACTHBIX 0COOEHHOCTEHN 00yUYaroIIMnXCS.

[IporpamMma mo ¢usuke paszpaboTaHa ¢ LEIbIO OKa3aHUS METOJIMYECKOW IMOMOIIM YYHUTENI0 B CO3JaHUU pabouei
MIPOTPaMMBI 110 y4eOHOMY MPEAMETY.

®u3nKa SBISETCS CUCTEMOOOPA3YIOMIMM JJisi €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEAMETOB, MOCKOIBbKY (PU3NUYECKHE
3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBICHHM, U3y4aeMbIX XUMUEH, OMOIOTUel, acTpoHOMUEH U (hpu3ndeckoil reorpaduei,
BHOCHUT BKJIaJ] B €CTECTBEHHO-HAy4YHYIO0 KapTUHY MHUpa, IPEJOCTaBIsieT Haubojee siCHble 00pa3ibl MPUMEHEHHUS] HAy4YHOTO
MeTO/1a IO3HAHMSI, TO €CTh CII0C00A MOJIyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna u3 rIaBHBIX 33734 (PU3NYECKOTO 00pa3oBaHUS B CTPYKType OOIIEro oOpa3oBaHUsS COCTOUT B (HOPMHUPOBAHHUH
€CTECTBEHHO-HAYYHON rpaMOTHOCTH U MHTEpECa K HayKe Yy 00yJaromuxcsl.

N3yuenne ¢us3ukn Ha 0a30BOM  ypOBHE MPEANOJIAraeT  OBJIAJICHUE CIEAYIOUIUMU  KOMIIETEHTHOCTSIMH,
XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSICHATH SBJICHUS;
e OIICHMBATh U NOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBaHMS;



e HHTCPIPCTUPOBATL JAHHBIC U UCIIOJIb30BATh HAYUYHBIC JOKA3aTCIILCTBA IJIA ITOJIYYCHHUA BBIBOIOB.

Ilenmn wm3ydeHuss pu3Mky Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHus ompeiaesieHbl B KoHIEnmu mpemnoaBaHus
yaeOHoro mpeamera «Ddu3uka» B oOpa3oBaTenbHBIX OpraHm3anusx Poccuiickoit Denepanuu, peaanu3yONIdX OCHOBHBIE
o01eo0pazoBaTenbHble MPOrpaMMbl, yTBEpkIEHHON pemieHueM Koimernn MunucrepcTBa mpocsenieHust Poccuiickoit
®enepanuu (mpotokon ot 3 aexadpst 2019 r. No [1K-4BH).

Heau ndyyenuss Gu3uKu:

NpuoOpEeTEeHUE HHTEpeca M CTPEMIICHHsS OOydYaromuxcsi K HaydHOMY M3YYEHHIO TMPUPOJIbI, pPa3BUTHE UX
MHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTUE MPENCTABICHUM O HAy4YHOM METOJE NO3HaHWs M (OPMUPOBAHUE HCCIEIOBATEIIHCKOIO OTHOLICHUS K
OKPY’KAIOLIUM SIBJICHUSIM;

(opMHpOBaHME HAy4YHOIO MHPOBO33PEHHUS KAk pe3yibTaTa M3y4YEeHHs] OCHOB CTPOCHHS MaTepud U
(yHIaMEHTAIbHBIX 3aKOHOB (DU3HUKU;

(opMHpOBaHKE MTPEACTABICHUIN O POJIU GUBHKHU JJIS PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUI;
pa3BUTHE TMpPEACTaBICHUN O BO3MOXKHBIX cdepax Oyaymed npodecCHOHANBHON NeATebHOCTH, CBSI3aHHOW C
(u3MKOM, MOArOTOBKA K AaJIbHEHIIEMY OOYyUEHHUIO B ’TOM HaIPaBJICHUU.

JlocTrkeHrue ATUX IeJiel mporpamMmbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHHUs 0OecreurBaeTCs

pELIeHUEM CIEIYIOUX 3a4a4:

npuOOpEeTeHHe 3HAHUKW O JUCKPETHOM CTPOEHUM BEHIECTBA, O MEXAHWYECKUX, TEIUIOBBIX, JJICKTPUUECKHX,
MAarHUTHBIX U KBAHTOBBIX SIBICHUSAX;

MpUOOpPETEHNUE YMEHHM OMMCHIBATh U OOBICHITH (PU3NUYECKUE SBJICHHS C UCTIOIH30BAHUEM MOTYUECHHBIX 3HAHHM;
OCBOEHHE METOJOB PELICHUs MPOCTEHUIITNX PACUETHBIX 3a7a4 C UCIOJIb30BAaHUEM (PU3UYECKUX MOJIEJICH, TBOPUECKUX
U TIPaAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHM HAOMIOJaTh TPUPOJHBIC SBJICHHUS U BBINOJHATH OMBITH, J1A0OpaTOpHBIE pPabOTHI U
AKCTIEPUMEHTAILHBIC CCIICIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIHHBIX TPUOOPOB;

OCBOEHHE TMPUEMOB paboThl ¢ MHPOpMaIel (HU3NIECKOTO COJIepKaHUs, BKIoUass UHGOPMAIIMIO O COBPEMEHHBIX
JOCTHXKEHUSIX (DU3UKU, aHATIM3 U KPUTUUYECKOE OLIEHUBaHUE UH(OpMAIIUK;



e 3HAKOMCTBO CO cdepamMu MPOo(HECCHOHATHLHOW NEATEIHHOCTH, CBS3aHHBIMH C (U3WKOH, M COBpPEMEHHBIMU
TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (HPU3MUECKON HAYKU.

Ha u3yuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHsi OTBOAUTCS 238 yacoB: B 7

KJacce — 68 yacoB (2 yaca B Helel0), B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kitacce — 102 gaca (3 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamme 1o (u3MKE MEpeuyeHb J1a0OpaTOPHBIX PabOT U OMBITOB HOCUT PEKOMEHAATEIbHBIN
XapakTep, yUuTeb JEl1aeT BbIOOP MPOBEIEHUS J1abOpaTOPHBIX paObOT M ONBITOB C YYETOM MHIAMBUIYyATbHBIX OCOOCHHOCTEH
oOy4Jaronuxcsi, CIMCKa 3KCIEPUMEHTAIBHBIX 33JJaHUM, IPEAJIaraeMbIX B paMKax OCHOBHOI'O TOCYAapPCTBEHHOTO 3K3aMeEHa 110
¢dusuke.



COIEPXAHUE OBYUYEHUA

7 KJIIACC

Pa3znes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®usnka — Hayka o npupoje. ABneHus nmpupobl. OU3NUECKUE SBJICHUS: MEXaHHYECKUE, TEIJIOBBIE, 3JIEKTPUUYECKHUE,
MAarHUTHbBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BeMMUMHBL. M3Mmepenue duzndeckux BeauuuH. Dusnueckue npuOopsl. [lorpenrHocTs HU3MEpEHHid.
MexyHapoaHasi CUCTEMa €IUHMUII.

Kak ¢u3uka u gpyrue ecTeCTBEHHbIC HAYKU W3y4aloT Npupoay. EcTecTBeHHO-HAy4YHBI METO/ MO3HAHUS: HAOII0/ICHHE,
MOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIABMKEHUE THIOTE3, SKCIEPUMEHT IO MPOBEpPKE TUIOTE3, OOBICHEHHE HAOII0JaeMOT0
apienust. Onrcanue GU3NYECKUX SBICHUN C TTOMOIIBIO MOJIEICH.

Hemoncmpauuu.

1. Mexanuveckue, TEIIOBbIC, AIEKTPUUECKUE, MATHUTHBIE, CBETOBbBIC SIBJICHUSI.

2. ®usuyeckue mpuOOPHI U MPOLIeTypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U ITU(POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenure 1EHbI IETICHUS MIKaJIbl U3MEPUTEITHLHOTO TTprbopa.

N3mepenne paccTosHUM.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TeEJA.

Ornpenenenue pa3MepoB MajbIX TEJ.

N3Mmepenne TemnepaTypbl TPy NOMOIIH KHIKOCTHOTO TEPMOMETPA U AATUMKA TEMIIEPATYypPHI.

[IpoBenenue ucciaeaoBaHus MO MPOBEPKE TUIIOTE3bl: JAIBHOCTh MOJIETA IIapHKa, MYyIIEHHOTO0 TOPU30HTAJIBHO, TEM
OoJblIe, YeM 0OJIbIIE BBICOTA MTyCKa.

S A

Pa3znen 2. IlepBoHayasibHbIe CBeI€HUS 0 CTPOCHUM BellleCTBA.
CrtpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, KX pa3Mepbl. OMbIThI, I0Ka3bIBAIOIIUE JUCKPETHOE CTPOCHUE BEILIECTRA.



JBrxenue dyactul BemiecTBa. CBs3b CKOPOCTM JBWKEHMsI YacTHIl C TeMIIEpaTypoil. BpoyHOBCkoe ABMXKEHUE,
auddysus. BzanmoaeiicTBre 4acTull BeIeCTBA: MPUTSHKEHUE U OTTAIKUBAHUE.
ArperatHbple COCTOSIHHMSI BEILIECTBA: CTPOCHHUE Ta30B, XKUAKOCTEH W TBEPABIX (KPUCTAUIMYECKUX) Ted. B3anMocBs3b

MCIKIAY CBOMCTBaAMH BCHICCTB B PA3HBIX AI'PCTATHBIX COCTOAHHUAX M UX ATOMHO-MOJICKYJIIPHBIM CTPOCHUCM. OcobenHocTH
arpCraTHhIX COCTOSIHMU BOJBI.

Hemoncmpavuu.

1. Habmtonenue OpOyHOBCKOTO ABUKEHHUS.

2. Hab6monenue nuddysum.

3. HaOmronenue siBneHuid, 00BACHIIONINXCS MPUTSKEHUEM UM OTTAJTKUBAaHUEM YAaCTHII BEIIECTBA.
Jlabopamopnwie pabomul u onvimol.

1. OreHka 1uamMeTpa aToMa METOA0M PsIIOB (C UCToJIb30BaHUEM GoTorpaduii).

2. OmbITHI O HAOMIOACHUIO TEIJIOBOTO PACITUPEHHUSI Ta30B.

3. OmbITEI MO OOHAPYKEHUIO ACHCTBHUS CHUJI MOJIEKYIISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.

Mexannueckoe JBrkeHue. PaBHOMEpHOe M HepaBHOMEpHOe JBHKeHHE. CkopocTb. CpelnHsss CKOpPOCTh IIpH
HEPAaBHOMEPHOM JIBHKEHUU. Pacuér myTn nu BpeMEHU JBUKEHMUS.

SBneHne uHepMU. 3aKOH MHEpLUMHU. B3anMoaencTBue Teln Kak NMPUYMHA U3MEHEHUSI CKOPOCTH ABMKEHMS Ten. Macca
Kak Mepa uHepTHocTu Tena. [lnotHocTh BeniecTBa. CBsA3b MIIOTHOCTU € KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00bEMA BEILIECTBA.

Cuna kak XapakTepucTuka B3aumonenctBus Teil. Cuia ynpyroctd W 3akoH ['yka. M3mepeHue cuibl ¢ HOMOLIBIO
OUHAMOMETpA. SIBJIIeHHE TATOTEHHs] W cwila TspkecTd. Cuina TsHKECTM Ha Jpyrux IuiaHetax. Bec Tema. HeBecoMoCTs.

CrnioxeHune CWJl, HallpaBJICHHBIX MO OJHOM IpsMor. PaBHoxaeicTByromas cun. Cuna TpeHus. TpeHue CKOJIbKEHHUS U TPEHUE
IOKOs1. TpeHue B IpUpPOIE U TEXHUKE.

Jemoncmpayuu.

1. HaOmronenue MeXaHU4eCKOro JBUKEHUS Teja.

2. M3MepeHune CKOpPOCTH IPSAMOJIMHENHOTO JBUKECHUS.
3. HaOmroneHue siBIeHUsI HHEPLIUH.



4. Ha6J'IIOI[eHHe HU3MCHCHUA CKOPOCTH IIPpH BSaHMOHGﬁCTBHH TCII.

5.
6.

CpaBHeHHE Macc O B3aUMOJICHCTBUIO TEIL.
CrnoxxeHue CHUJl, HAalIPaBJICHHBIX 110 OJTHOM IIPSIMOA.

Jlabopamopnwie pabomuel u onvimol.

1.
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OrnpeneneHrne CKOPOCTH PaBHOMEPHOI'O JBMIKEHHUsI (IIapvKa B YKUJIKOCTH, MOJCIH AJIEKTPUUECKOTO aBTOMOOUIIS U
TaK Jajuee).

Omnpenenenre CpeTHEH CKOPOCTH CKOJIBKEHUS OpyCcKa WM IIapruKa 10 HAKIIOHHOM TTOCKOCTH.

Omnpenenenre MWIOTHOCTH TBEPIOTO Tea.

OnbITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSDKEHUS (JleopMaiium) npy>KMHbI OT MPUIIOKEHHON CHJIBI.

OnbITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIBKEHHS OT Beca Tella U XapakTepa CONMPHUKACAIOIINUXCS
ITOBEPXHOCTEN.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKUIAKOCTE U ra30B.
JlaBnenue. CriocoObl yMEHBILICHHUS U YBEIMYECHUS JAaBlieHus. JlaBieHue ra3za. 3aBUCUMOCTh JIaBJICHUS raza OoT o0bEéMa,
temnepatypsl. [lepenayua naBineHus: TBEPAbIMU TEIAMHU, )KUAKOCTAMM U razaMu. 3akoH [lackains. [THeBMaTHUeCcKuEe MalIVHBI.

3aBUCUMOCTH JABJICHUSI KUJKOCTU OT riyOuHbl. ['mapocraruueckuii mapagokc. CooOmatommuecs cocynbl. [ uapaBinueckue
MEXAHU3MBI.

AtMocdepa 3emumn u armocepHoe paaBiaeHue. lIpUuMHBI CylIeCTBOBaHMS BO3AYIIHONW 000704kH 3eMiu. OmnbIT
Toppuuennu. U3mepenne atMochepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIEHUS OT BBICOTHI HAJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO J1aBJICHUS.

JlelicTBUE KHAKOCTH WM ra3a Ha MOTPYKEHHOE B HUX Tejlo. BblTankuBaromas (apXxuMenoBa) cujia. 3akoH Apxumena.
[LraBanue Ten. BoznyxomnnaBaHue.

Jemoncmpayuu.

1.

2.
3.
4

3aBUCUMOCTb JABJIEHUS raza OT TEMIEPATYPHI.
[Tepenaua qaBneHUs )KUIKOCTHIO U Ta30M.
Coobmraromuecs: CoCy/bl.

['mppaBnuueckui npecc.



[IposiBienue nercTBus aTMochEepHOTO JaBIICHHUS.
3aBUCUMOCTH BHITAIKHBAIONICH CHIIBI OT 00BhEMA OTPYKEHHOHN YaCcTH TeJla U TNIOTHOCTH KUIKOCTH.
PaBeHCTBO BRITATKMBAOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miuaBaHUs TEA: IJIaBAaHUE WU IMOTPYKCHUC TCJI B 3aBHCUMOCTH OT COOTHOIICHHA IUIOTHOCTEHU Tella U
KHNIKOCTH.

© N o o

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOAE OT 00bEMA MOTPYKEHHON B KUIKOCTh YACTH TENA.

2. OnpeneneHue BbITATKUBAIOIIEH CHIIBL, TEUCTBYIOMIEH HA TEJO, MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBL, JCUCTBYIOIIEH HA TEJO B )KUAKOCTH, OT MacChl TEJIA.

4. OnBITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKMBAIOIICH CHIIbI, IEUCTBYIONIECH HAa TEJIO B KHUIKOCTH, OT 00bEMa

MOrPYKEHHOU B )KUJAKOCTh YACTH TEJIA U OT IJIOTHOCTH KHUJIKOCTH.

5. KoHcTpyupoBaHue apeomMeTpa Wi KOHCTPYUPOBAHUE JIOJIKH U ONPEEIICHUE €€ TPy30I10AbEMHOCTH.

Paszpnes S. PaGora u MOIIHOCTB. JHEPrus.

Mexanudeckas pabota. MOIHOCTb.

[IpocThie MexaHW3MBI: pblyar, OJOK, HAKJIOHHAs TJIOCKOCTh. [IpaBuno paBHOBecus pwiuara. [Ipumenenue mpaBuia
paBHOBecHUs pbiuara k 0J10Ky. «3o0si0T0€e npaBuiao» Mexanuku. KIIJ[ mpocTeix Mexanu3MoB. [IpocTeie MEXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckasa sHeprus. KuHeTmyeckas W mNOTEHIMalbHas sSHeprus. [IpeBpamieHne OJHOrO BHAA MEXAHUYECKON
SHEPruM B APYroi. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. ITpumepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Ompenenenre padOTHI CHIIBI TPEHHSI P PABHOMEPHOM JBHYKEHUH TeJa 10 TOPU30HTAIBHON TTOBEPXHOCTH.

2. HccnenoBaHue yCIIOBUU PaBHOBECHS pblyara.

3. Uzmepenue KII/I HaKIIOHHOM MJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.



8 KUIACC

Paszpneu 6. TerioBbie siBJICHUA.

OCHOBHBIE TOJOXKEHUS MOJIEKYJISIPHO--KUHETHYECKOW TEOpUHM CTPOEHHs BellecTBa. Macca M pa3Mmepbl aTOMOB H
MoJsieKyd. ONBITHL, TOATBEPAKAAIOINE OCHOBHBIE MOJ0KEHUS MOJIEKYISIPHO-KUHETUIECKON TEOPHH.

Mopenu TBEPAOro, KUAKOTO M Ta3000pa3HOro cOCTOsiHMM BemiecTBa. Kpucramimueckue M amopdHbIe Tena.
OObsicHEHHE CBOMCTB Ta3oB, KUAKOCTEH M TBEPJBIX TEJI HA OCHOBE IMOJIOKEHUN MOJICKYJISIPHO--KUHETHUYECKOW TEOPHUHU.
CmaunBaHHE U KaNWJUISIPHBIE ABJIEHUS. TENI0BOe paCINPEHUE U CIKATHUE.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABWXEHUS dacTull. BHyTpeHHsis sHeprusi. CrnocoOsbl
W3MEHEHUs BHYTPEHHEW SHEpPruM: TeIUlonepesaya M coBeplieHue padoThl. Buubl Teruionepenauu: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyYEHUE.

KonuyectBo TemnoTel. YnaenbHas TEIJIOEMKOCTh BEIIECTBA. TemI0o0OMEH M TEIUIOBOE pPAaBHOBECHE. Y pPaBHEHHE
teroBoro OanaHca. IlmaBieHne u  OTBepAEBaHUE KPUCTAUIMYECKUX BELIECTB. YJAENbHAs TEIUIOTa IUIABJICHHS.
[TapooOpazoBanue u kouaeHcauus. Wcmapenuwe. Kumenuwe. VYjaenpHas TemioTa mmapooOpa3oBaHUs. 3aBUCHUMOCTD
TEeMIIepaTyphl KUTIEHUS OT aTMOC(EPHOTO JaBICHUSI.

BrnaxnocTts BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Tpunuunel padotel TernoBbix aurateneit KIIJ[ tennoBoro asurarend. TemnoBble JBUraTeNM U 3alIUTa OKPYKaIOIIEH
cpensl.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUH B TEIJIOBBIX MPOIECCaAX.

Jemoncmpauuu.

1. HaGmonenue OpoyHOBCKOTO ABUKEHUS.

2. HabGmonenue nuddysum.

3. HaOmronmeHue sBiaeHUN CMaYMBaHUS M KalWJUIIPHBIX SBICHUM.

4. HabmroeHne TerIoBOro pacuIiupeHus Tell.

5. V3MeHeHue qaBieHus ra3a npu U3MEHEHUH 00bEMA U HArPEBAHUU WIIA OXJIAXKICHUH.



6. IlpaBuna nsmepeHus TeMnepaTypsl.

7. Bugel Tennonepenaymu.

8. OxutaxaeHue mpyu COBEPIICHUN paOOTHI.

9. HarpeBanue nipu coBepiiieHuU pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JINYHBIX BEUIECTB.

11. HaGmronenue KumeHus.

12. HabGunroieHre mocTosiHCTBa TEMIIEPATy bl ITPH TIJIaBJICHUH.

13. Moenu TemI0BbIX ABUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHIJI MOJIEKYJIIPHOTO IPUTSHKEHUSI.

OnbITHI O BRIPAIMBAHUIO KPUCTAUIOB TOBAPEHHOM COJIM WJIM caxapa.

OnbITeI IO HAOJIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPABIX TE.

Ornpenenenue JaBleHUs BO3yXa B OaJIOHE HITIPUIIA.

OnBITHI, AEMOHCTPUPYIOIINUE 3aBUCUMOCTH JIABJIICHHS BO3yXa OT €r0 00bhEMa M HAarpeBaHUS W OXJIAXKICHHUS.
IIpoBepka THUIOTE3Bl JMHEHHON 3aBHCUMOCTH JUJIMHBI CTOJIOMKA JKHUIKOCTH B TEPMOMETPHUUYECKOM TpPYyOKe OT
TEMIIEPATYpHI.

HaOnronenune naMeHeHrst BHyTPEHHEN SHEPTUM TeJla B pe3yJibTaTe TEIUIonepeiaud U padoThl BHEIITHUX CHIL.
UccnenoBanue siBjeHUs TEIO0OMEHA MPU CMEITUBAHUN XOJIOTHON U TOPSYEH BOJIBI.

9. OmpeneneHre KOIUYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJIOHW TMpU TEIIOOOMEHE C HarpeTbiM METAUTHYECKUM
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LAJIMHIPOM.
10. OnpeneseHne yaeabHON TEINIOEMKOCTH BELIECTBA.
11. MccnenoBanue mponecca NCIapeHus.

12. Onpeznenenre OTHOCUTENIBHOM BIaXKHOCTH BO3/1yXa.
13. Onpezenenre yAeIbHON TEMIOTHI IUIABJICHUS JIbJA.
Paznen 7. DaekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.



Onextpuszanms Ten. JIBa poxa 3JIEKTPUYECKUX 3apsAoB. BzammopnencTBue 3apspKeHHBIX Tell. 3akoH Kyrona
(3aBHCHMOCTD CHJIbI B3aUMOJECHCTBUS 3apSyKEHHBIX TEJI OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEKIY TE€IaMU).

Onextpuyeckoe mnosie. Hanpssk€HHOCTH anekTpudeckoro mnoiid. [IpuHOum cynepno3suuuy 3JI€KTPUYECKUX ToJiel (Ha
KayeCTBEHHOM YpPOBHE).

Hocurenu »syeKTpHuYecKuX 3apsaoB. OJIEMEHTapHbId dnekTpudeckuid 3apsan. Crpoenue aroma. IIpoBogHukM u
TUAJIEKTPUKHU. 3aKOH COXPAaHEHHUs JIEKTPUUECKOTO 3apsia.

DIJIEKTPUYECKUN TOK. YCJIOBHS CYIIECTBOBAHUS AJICKTPUUYECKOTO TOKAa. VICTOYHWMKM MNOCTOSSHHOrO TOKa. JlencTBus
ANEKTPUYECKOr0 TOKa (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKHUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd wnenb. Cuna Toka. OiekTpuueckoe HampspkeHue. ConpOoTUBIIEHHE IIPOBOJHHUKA. Y IEJIBHOE
CONPOTHUBIIEHUE BenlecTBa. 3akoH Oma Ji1s yuacTtka nend. [locienoBarensHoe U MapamieabHOE COEIMHEHNE ITPOBOIHUKOB.

Pabota m MOIIHOCTH 3JIEKTpHUECKOro TOKa. 3akoH Jlxoyns—JleHma. OnexkTpuyeckue LeNd W MOTPeOUTENnn
ANEKTPUYECKOM dHepruu B ObITy. KOopoTKkoe 3ambIkaHue.

[TocTrosiHHBIE MarHUTHL. B3anMoaercTBUE NMOCTOSTHHBIX MAarHUTOB. MarHuTHoe mnoJie. MarHutHoe mose 3eMJId U €ro
3HAYEHHE I KU3HHU Ha 3emiie. OnblT Dpcrena. MarHuTHOE IoJIe AIEKTPUYECKOro Toka. [I[pumenenne 31eKTpOMarauToB B
TeXHUKe. J[efiCTBME MAarHUTHOTO MOJS HAa IMPOBOJHUK C TOKOM. DJIEKTPOJABHUIaTelb IMOCTOSHHOTO TOKa. Mcmosib3oBaHue
ANEKTPOABUTATEIIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apages. fABnenue snexkTpoMariutHol nHaykuuu. [Ipasuno Jlenna. Dnekrporeneparop. CrocoObl NOTydEeHHS
AJIEKTPUYECKON SHEPTUU. DIIEKTPOCTAHLIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa poaa 3JIEKTPUYECKUX 3apsII0B U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE JJIEKTPOCKOTA.

DnekTpocTaThyecKass UHAYKIIHS.

3aKOH COXPAHEHMS JIEKTPUYECKHUX 3aPSI0B.

[IpoBOOHUKY U AUDIIEKTPUKH.

MopnennpoBaHUE CUIIOBBIX JIMHUN AJIEKTPUYECKOTO MOJIS.
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M cTOYHNKN TOCTOSTHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
10. DIEKTPUUYECKUHN TOK B KUIKOCTH.
11. 'a30BbIM pa3psia.
12. I3MepeHne Cuiibl TOKa aMIEPMETPOM.
13. MI3MepeHue 3NIEKTPUIECKOr0 HAPSIKEHUS BOJIBTMETPOM.
14. PeoctaT 1 MarasuH CONPOTUBIICHUM.
15. B3anmoAeiCcTBUE MOCTOSIHHBIX MAarHUTOB.
16. MozienpoBaHle HEBO3MOKHOCTH Pa3/ICIICHUS MTOJIFOCOB MATHUTA.
17. MoienupoBaHUE€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
18. OmbIT OpcTena.
19. MarauTHO€ noJie TOKa. DNEKTPOMArHuT.
20. JlelicTBME€ MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.
21. DNEKTPOJBUTaTEIb MOCTOSIHHOTO TOKA.
22. VccnenoBaHue SBIEHUS 3J€KTPOMAarHUTHOM MHTYKIIUH.
23. Onbitel Dapanes.
24. 3aBUCUMOCTB HaIPABJIEHUS] MHIYKIIMOHHOTO TOKA OT YCIIOBHM €ro BOSHUKHOBEHMUSI.
25. DNIEKTpOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwie pabomuel u onvimol.
OnbITH 110 HAOTIOICHUIO STICKTPU3AIMH T MHAYKIIUEH U MPU COMPUKOCHOBEHHH.
HccnenoBanue AelCTBUS SJIEKTPUUECKOTO MOJISI HA MPOBOJAHUKH U JUAJICKTPUKH.
COopka u npoBepka padOThI JIEKTPUYECKON IIENU MOCTOSHHOTO TOKA.
N3MepeHne u peryinpoBaHue CUJIbI TOKA.
N3Mmepenue u peryimpoBaHUE HANIPSKEHUS.
Hccnenoanne 3aBUCHMOCTH CHIIBI TOKA, MAYILIETO YEPE3 PEUCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HAIIPSI)KEHUS HA
pe3ucTope.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD 3JIEKTPUYECKOIO COIPOTHUBIICHHS IPOBOJHUKA OT €ro JUIMHBI, IJIOIIAIN
MONEPEYHOr0 CEYEHHs U MaTepurara.

[IpoBepka npaBuIIa CI0KEHHS HAPSYKEHUN MTPU MOCIEA0BATEIIbHOM COETMHEHHUH JIBYX PE3HCTOPOB.

IIpoBepka npaBuiia Uil CUIIBI TOKA IPH MTapajuIeIbHOM COCIMHEHUN PE3UCTOPOB.

Omnpenenenne pabOTHI JIEKTPUIECKOTO TOKA, UIYILETO YepE3 PE3UCTOP.

OnpeneneHre MOIHOCTY MIEKTPUYECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTY CUJIBI TOKA, MAYLIETO Yepe3 JIAMIIOUKY, OT HAPSDKEHMS Ha HEM.

Onpenenenne KII/I HarpeBaTens.

HccenenoBanre MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MArHUTOB.

W3ydyeHre MarHUTHOTO TOJISl IOCTOSIHHBIX MarHUTOB MIPU UX OObEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne nerCcTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHI, 1€MOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI B3aUMOJIEMCTBHUS KaTyIIKH C TOKOM M MarHuTa OT CHJIbI TOKAa U
HaIlpaBJICHUS TOKa B KATyIIKE.

N3yuyenue AeiCTBUS MarHUTHOT'O MOJISL HA IPOBOJHUK C TOKOM.

KoHncTpyupoBanue u nusydeHue padoThl 2JIEKTPOIBUTaTENS.

N3mepenne KII/I anexTpoaBuraTeIbHON yCTaHOBKHU.

OnbITbl MO MCCIEIOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOM MHIYKLUMH: MCCIECJOBAHUE W3MEHEHH 3HAYEHUs U
HaIpaBJICHUS UHAYKIIMOHHOTO TOKA.
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Pa3nen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe aBwxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHHS.
PaBHOMepHOE npsIMONMHENHOE BHKeHUE. HepaBHOMEpHOE NpsMOIMHENHOE ABMKEeHHE. CpeaHsiss U MTHOBEHHAs] CKOPOCTh
TeJa IIPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHoyckopeHHOE TipsiMosinHeliHoe ABrxkeHue. CBobomHoe nagenue. OnbITel [ anmies.



PaBHOMepHOEe JnBUXKEHHE MO OKpyxkHOcTH. llepron W yacrora oOpamieHusi. JluHeliHas W yrjioBas CKOpPOCTH.
[{eHTpOCTpEMUTEIIBHOE YCKOPEHHUE.
IlepBsiii 3akoH HeroToHa. Bropon 3akon Herotona. Tpetuit 3akon Herotona. [IpuHiun cynepno3unmu cuil.
Cuina ynpyroctu. 3akoH ['yka. Cunna TpeHus: cujia TPEHUS CKOJIBKEHUS, CUjla TPEHUS MTOKOs, IPYTrue BUAbI TPEHUS.
Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEeHHE CBOOOIHOrO naaeHus. JBuxeHue miaHeT Bokpyr ComHia.
IlepBas xocMHuuecKas CKOpoCTb. HeBECOMOCTE U IEpErpy3KH.
PaBHOBecue maTepuanbHOl TOUkH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Tea € 3aKPEIIEHHOW OCHIO
BpaiieHusa. MomeHt cuibl. LleHTp TsxecTu.
Nmnynsc tena. 3meHenne umnyibsca. FIMITynnbe cuiibl. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE JBUKEHUE.
Mexannyeckass pabota W MolHOCTh. PaboTa cui TspkecTH, ynpyroctd, TpeHus. CBs3b SHEPTUM U PabOTHI
[loTeHnManbHass JHEPTUsl TeJla, MOAHATOTO HAJ IOBEPXHOCTHIO 3eMid. lloTeHUIManbHAss SHEPIUS CHKATOW MPYKUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETUYECKON SJHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW DHEPTUU.
Hemoncmpavuu.
Habitoienne MexaHn4eckoro JBUKEHHsSI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHHME ITyTEN U TPACKTOPUI ABUKEHUS OJHOTO U TOT'O K€ T€JIa OTHOCUTEIBHO PA3HBIX TEJI OTCUETA.
N3mepenne cKkOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBUKEHUSI.
HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.
HabutoieHue 1BMKEHUs Tesla 0 OKPYKHOCTH.
HaGntonenne MexaHMUYeCcKUX SIBICHUM, MpOMCXOAsIuX B cucteme orcuéra «Tenexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JIBIJKCHUM OTHOCHUTENILHO KaOWHeTa (PU3UKHU.
7. 3aBHUCUMOCTb YCKOPEHMS T€JIa OT MAaCChl TeJa U JCUCTBYIOIIEH HA HETO CHUIIBI.
8. HaOmroneHnue paBeHCTBa CUJI IPU B3aUMOJICHCTBUY TEll.
9. HM3meHneHune Beca Tena nIpu YCKOPEHHOM JIBUKEHUH.
10. Ilepenaua umirynpca npu B3aUMOJIEMCTBUU TEIL.
11. [IpeoOpa3zoBanHus SHEPTrUU IPU B3aUMOICIHCTBUU TEN.
12. CoxpaHEeHHUE UMITYJIbCA ITPU HEYNIPYTOM B3aUMOJICHCTBUU.
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13. CoxpaHeHHue UMIYJIbCa MPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUH.
14. HaGmroneHne peakTHBHOTO JIBHIKEHUS.
15. CoxpaHeHHE MEXAaHUYECKOW SHEPTUU MIPU CBOOOTHOM MaICHHH.
16. CoxpaHeHUE MEXaHUYECKOUN SHEPTUHU MPU JBHKEHUU Teja MO JEHCTBUEM MIPY>KUHBI.
Jlabopamopnwie pabomul u onvimol.
1. KoHcTpyupoBaHue TpakTa Jijisi pa3roHa U JaJdbHENIIEro paBHOMEPHOTO ABMKEHHUS IIIAPUKA WUITU TEIEKKH.
OmnpeneneHre cpeHe CKOPOCTH CKOJIbKEHUS OpycKa WM JIBUYKEHHUS [IapUKa M0 HAKJIOHHOMW MJIOCKOCTH.
Onpenenenre yCKOpEHHs Tejla IPU PABHOYCKOPEHHOM JIBUYKEHUU MO HAKJIOHHOM TUIOCKOCTH.
WccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU TIPU PABHOYCKOPEHHOM JIBUYKEHUU 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka rumoTe3bl: €Ciau MPU PaBHOYCKOPEHHOM ABMKEHUHU 0€3 HAYaJIbHOW CKOPOCTH IyTH OTHOCSTCS KakK psiji
HEUYETHBIX YHUCEJ, TO COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.
UccnenoBanue 3aBUCUMOCTH CUJTBI TPEHUS CKOJIBXKEHHS OT CUJIBI HOPMaJIBHOTO JaBJICHUS.
Onpenenenue ko3P huieHTa TPEHUS CKOJIbKECHHUS.
Onpenenenue KECTKOCTU MPYKUHBI.
Omnpenenenre pabOThHI CUIIBI TPEHUS MTPU PABHOMEPHOM JIBHKCHHUH TeJla TI0 TOPU30HTAILHON TTOBEPXHOCTH.

10. Onpenesienre padoOThl CHIIBI YIIPYTOCTH TPU MOABEME TPy3a C HUCMOJb30BAHUEM HEMOJBHKHOTO W TOJBUKHOTO

0JIOKOB.

11. I3y4yeHue 3aK0Ha COXPAHEHUSI SHEPTUU.

Pa3znen 9. MexaHnuyeckue KoJ1e0aHUS U BOJIHBI.

Konebarenbnoe nemxenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUH: TTEPUOI, YACTOTa, aMILTUTy1a. MaTeMaTU4ecKuii u
MPY>KUHHBIN MassTHUKU. [IpeBpaiiienre sHeprun npu Kojie0aTeIbHOM JIBHYKEHUU.
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3aryxawmue KojeOaHus. BbeiHyxaeHHbIE KojeOaHus. Pezonanc. Mexanudeckue BoOJIHBI. CBONCTBA MEXaHUYECKHUX
BOJIH. [IpojosibHBIE W TOMNEpeYHble BOJHBI. J[JTMHA BOJHBI M CKOPOCTh €€ paclpocTpaHeHus. MexaHUYeCKHe BOJIHBI B
TBEPIOM TeJie, CEUCMUYECKUE BOTHBI.

3ByK. [ pOMKOCTB 3ByKa U BhIcOTa TOHA. OTpaxeHue 3Byka. IHGpa3ByK U yiIbTpa3ByK.

Jlemoncmpayuu.



Ha6nronenue xonedanuii Te Mo ASUCTBUEM CUIIBI TSKECTU U CHIIBI YIIPYTOCTH.
HaGmonienue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.
HaGnronenue BeIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.
PacnipocTpanenue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYCTUYECKHI pe30HAHC.
Jlabopamopnwie pabomul u onvimol.
Omnpenenenre 4acTOThl U EpUOAA KOJIEOaHUI MAaTEMAaTUYECKOTO MasTHUKA.
Omnpenenenre 4acToThl U Mepuo/ia KoieOaHui NPyKUHHOTO MasiTHHUKA.
HccnenoBanue 3aBUCMMOCTH IIEpro/ia KOJaeOaHUI MOJBEIIEHHOTO K HUTH IPpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTY NIEPHOJIA KOJIEOAHHUM MPYKMHHOTO MAsITHUKA OT MAacChl Ipy3a.
[IpoBepka HE3aBUCUMOCTH MEPUOIa KOJeOaHUI Tpy3a, MOJIBEIIEHHOIO K HUTH, OT MacChl rpy3a.
OnbIThl, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTh MepuoAa KoJieOaHUN NPYKMHHOTO MasiTHUKA OT Macchl Ipy3a u
KECTKOCTU NPYKUHBI.
7. W3mepenue yckopeHHsi CBOOOTHOTO MaCHHUS.
Paszges 10. DieKTpoMarHuTHOE 1M0J1€ M JJIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE  TOJIE.  JJEKTPOMAarHWTHbIEe  BOJHBI.  (CBOMCTBA  DJIEKTPOMAarHUTHbIX  BOJIH.  [lIkama
AJIEKTPOMATrHUTHBIX BOJH. VCOIB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JJII COTOBOW CBSI3U.
DnexkTpomMarHuTHas npupoja csera. CKopocTs cBeTa. BoaHOBBIE CBOICTBA CBETA.
Jemoncmpayuu.
1. CBoOiiCTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BoJIHOBBIE CBOMCTBA CBETA.
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Jlabopamopnwie pabomuel u onvimol.
1. W3yuenwne CBOWCTB 3JIE€KTPOMATHUTHBIX BOJH C IIOMOIIHI0 MOOMIIBHOTO Tele(oHa.
Paznen 11. CBeroBble AIBJICHUS.



JIyueBass monenb cBera. Mcrounuku cBera. IIpsMonuHeliHOe pacnpocTtpaHeHue cBeta. 3arMeHuss ConHua v JIyHBL
OTtpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaKeHUs CBETA.
[Ipenomnenue ceera. 3akoH mpesnomieHus cBera. [lonHoe BHyTpeHHee oTpakeHue cBera. Mcrmoiab30BaHHE MOJTHOTO
BHYTPEHHETO OTPaYKEHHS B ONTUYECKUX CBETOBOAAX.
JIunza. Xon mydeit B nuH3e. Ontuueckas cucrema (oroamnmnapara, MUKpPOCKOIA M TellecKomna. ['71a3 Kak onThyeckas
cucreMa. bau3opyKocTh U JalbHO30PKOCTb.
Pasnoxenue 6enoro ceera B criektp. OnbiTel HetoToHA. ClioKeHUE CeKTpalbHbIX [IBETOB. Jlucnepcus cBera.
Jemoncmpayuu.
[IpsiMonMHEHOE pacIIpOCTPaHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyyenue n300pakeHUi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.
OnrTrueckui CBETOBO.
Xox mydeii B cOOMparoIIeit JInH3e.
XoJ1 Ty4el B pacCEerBarOIIECH JIUH3E.
[Tony4yenue n300pakeHUi ¢ TOMOUIBIO JTUH3.
[Ipunuun aeiictBus oToanmnapara, MUKpOCKOIA U TEJIECKOMa.
10. Mopensb rnasa.
11. PaznosxeHue 6e10ro cBeTa B CHEKTP.
12. [Tosryuenue 6em10ro cBeTa MPU CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomul u onvimol.
1. HccnenoBanue 3aBUCUMOCTHU yTila OTPAXKEHUSI CBETOBOTO JIy4a OT yriia naJeHusl.
2. W3ydenue xapakTepuCTHK N300pakeHUs MTpeIMeTa B TNIOCKOM 3epKalie.
3. HccrnenoBanue 3aBUCMMOCTH yTIJIa IPEJIOMIIEHUS] CBETOBOTO JIyda OT yrja MaJeHHs Ha TPAaHULIE «BO3JTYX—CTEKIIO».
4. TlomyueHue U300pakeHHM C MOMOIIbIO COOUPAIOIEH JTUH3BI.
5. OnpeneneHne GOKYCHOTO PACCTOSHUS U ONITUYECKON CUJIbI COOMPAIONIEH JIMH3BI.
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6.
7.

OnbITH IO Pa3I0KCHUIO OeJoro CBETa B CIICKTD.
OnbITE IO BOCIIPUATHUIO IBETA IIPCAMCTOB IIPU UX Ha6J'IIOI[eHI/II/I 4epe3 OBCTOBLIC (l)I/IJ'H)TpBI.

Pa3znes 12. KBaHTOBBIE SIBJICHHS.

OneiTel Pezepdopaa u nmanerapnas Mmojenb aroma. Mojens aroma bopa. Mcnyckanue U morjiomeHne cBeTa aToMOM.
KBanTel. JInnelyaTsie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, OeTa- u ramma-usnydenus. CTpoeHre aToMHoro siipa. HykimoHHasi Moziesib aTOMHOTO sifipa.
N3otonel. PannoaktuBHbIE npeBpanieHus. [leprona nmomypacmnana aTOMHBIX SIIED.

SAnepHble peakuny. 3aKOHBI COXPAHEHUS 3apsAI0BOIO U MacCOBOTO YUCEN. DHEPTHUs CBA3U aTOMHBIX siiep. CBI3b MacChl
v sHepruu. Peakuyu cunaTtesa u nenenus saep. Mecrounuku sHeprun CoaHua U 3BE37.

SnepHas sHepreTuka. JlelcTBrs paAMOaKTUBHBIX U31yYEHUN HA )KUBBIE OPTraHU3MBL.

Jemoncmpayuu.

1
2
3.
4.
)
6

CrexTpbl U3Ty4YEeHUS U TOTJIOMIEHUS.

CrexTpbl pa3IMYHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpexoB B kamepe Bunibcona.

Pabota cuérunka MOHU3UPYIOLIUX U3JTYyYEHUH.

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOJAYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1.
2.
3.

Hab6nrofeHue CruionHpIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.
HccnenoBanue TPEKOB: M3MEPEHHUE SHEPTUHU YACTHUIIBI IO TOPMO3HOMY IyTH (110 hoTorpadusim).
N3mepenne paguoakTUBHOTO (poHa.

IHoBTOpHUTEIBbHO-00001AOIIUI MOAYJIb.

[ToBTOpUTENHEHO--0000MIAIONINN MOYJb MPEHA3HAYEH JJIsl CHCTEMAaTHU3aIui U 0000IICHHUS TPEAMETHOTO COJIEP KaHUS
U ONBITA JESITEIBHOCTH, MPUOOPETEHHOTO TPH W3YYEHUM BCETO Kypca (U3MKU, a TaKXKe JUIsl TOJATOTOBKH K OCHOBHOMY
rocyJIapCTBEHHOMY 3K3aMeHy Mo (pU3HUKe JJIs1 00yUJaroIMXCsl, BRIOPABIIMX 3TOT yU€OHBIN MpeaMeT.



IIpy u3ydyeHUM NAHHOIO MOZLYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BHUABI ACATEIBHOCTH, HA OCHOBE KOTOPBIX
o0OecrieunBaeTCs JOCTIDKEHUE NPEIMETHBIX M METANpeAMETHBIX IUIAHUPYEMBIX pE3yJbTaToOB OO0y4deHUs, (opMuUpyeTcs
€CTECTBEHHOHAY4YHAasl IPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB MCCIECAOBAHUS SBJICHUM NPUPOJBI U TEXHUKH, OBJIAJICHUE
YMEHUSMU OOBICHATH (PU3HUECKUE SBIICHUS, IPUMEHSISI IOJyUYEHHBIE 3HAHU, pelIaTh 3aJa4ui, B TOM YUCIIE KaU€CTBEHHBIE U
JKCIIEPUMEHTAJIbHBIEC.

[IpyHIMNIHATBHO AESTENBHOCTHBIM XapaKTep AaHHOTO pasfena peanu3yeTrcss 3a CYET TOro, 4To OOydaroluecs
BBITIOJIHSOT 33JIaHHsI, B KOTOPBIX UM MPEAIaracTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUW PACIO3HABAaTh U HAYYHO OOBICHIATh (PU3NUYECKHE SBIICHUS B OKPYKAIOIIEH MPUPOIE U
IIOBCEIHEBHOM KU3HU;

UCIIOJb30BaTh HAay4yHbIE METOJIbI HCCIENOBaHUS (DU3MUECKUX SBICHHMH, B TOM YHUCJIE JUIsI MPOBEPKH THUIIOTE3 U
ITOJIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAyYHbIE OCHOBbI HamOoJiee BaKHBIX OCTHXKEHHH COBPEMEHHBIX TEXHOJIOTHMM, HampuUMeEp, MPaKTHYECKOro
WCTIOJIb30BaHUsl PA3IMYHBIX UCTOYHUKOB DHEPTHM HAa OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX MU3BECTHBIX BUIOB
DHEPIUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

N3yuenne ¢u3ukum Ha ypOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUsS HAMpaBiICHO Ha JOCTIKCHHE JHUYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX 06p2130BaTeJ'ILHBIX PE3YJILTATOB.

B pesynbrare uzydeHus: Gu3MKu Ha ypOBHE OCHOBHOTO OO0IIIeT0 oOpa3oBaHus y oOydaromierocs 0yayT chopMUpOBaHbI

CICAYIOMHUEC JUIHOCTHBIC PC3YJIbTAThI B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUSA:

- IPOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIICKOM (PM3HUECKON HAYKH;

- LIEHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSM POCCUNCKUX YUEHBIX--(DU3UKOB,;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYKJI€HHHU OOUIECTBEHHO 3HAYMMBIX M ITHUYECKUX MPOOJIEM, CBSI3aHHBIX C
PaKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (PU3UKH;

- OCO3HaHUE BAJKHOCTH MOPAJIbHO--ATUYECKHUX MMPUHILIMIIOB B AEATEIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIPHUSITHE ACTETUYECKUX KadecTB (U3UYECKOM HayKH: €€ TapMOHUYHOTO MOCTPOEHUS, CTPOTOCTH, TOYHOCTH,
JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

- OCO3HaHWE LIEHHOCTH (PHU3MUECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH,
BAKHEMIIEN COCTABIAIOIIEH KyJIbTYPHI;

- pa3BUTHE HAYYHOMU JTF0003HATEIBLHOCTH, HHTEPECA K UCCIIEA0BATEIbCKOM e TEIbHOCTH;

5) dpopmupoBaHus KyJbTYPHI 310POBbSl U IMOLHOHAJIBHOI0 0JIATONOJIy YU

- OCO3HAaHHWE LIEHHOCTH Oe30macHoro o0Opasa >KM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE, BaXKHOCTH IPaBUII
0€e30MacHOro MOBEIEHUsI Ha TPAHCHOPTE, Ha JOporax, ¢ 3JEKTPUYECKUM M TEIUIOBBIM O0OpYIOBaHHEM B JOMAIIHUX
YCIIOBUSX;

- ¢(hopMHPOBAHHOCTh HaBbIKa pe(IeKCUU, IPU3HAHUE CBOETO ITpaBa Ha OIIMOKY M TAKOTO XKE MpaBa y Jpyroro 4ejaoBeKa;



e 6) TPyIOBOIO BOCIIMTAHMS:

e - AKTUBHOE YYaCTHE B PEUICHUHM NPAKTUYECKUX 3a7ad (B paMKaX C€MbH, 00pa30BaTeIbHOM OpraHU3alHlH, TOPOJa, Kpas)
TEXHOJIOTHUECKON M COIMAIbHOM HANPaBICHHOCTH, TPEOYIOMIMX B TOM YHCIIE U (PU3NIECKUX 3HAHUI,

e - MHTEpPEC K MPAKTUUECKOMY M3YUYEHUIO MPOEeCcCui, CBI3aHHBIX C (PUBHKOM;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHMS:

e - OpUEHTAIUs HA MPUMEHEHHE (PU3NYECKUX 3HAHUU Ul PELICHUs 33aa4 B 00JIACTH OKPYXKaroIle cpe/ibl, MIaHUPOBAaHUS
MOCTYIKOB M OLIEHKH X BO3MOKHBIX MOCJIEICTBUM JIJIs1 OKPY’KAIOIIEH Cpebl;

e - OCO3HaHME rI00aJbHOTO XapaKTepa FIKOJIOTHUYECKUX MPOOJIEM U ITyTEN X PEIICHHUS;

e 8) aganTanum K H3MEHSIOIIMMCH YCJIOBHAM COLMATBHOM M IPHUPOAHOM Cpeabl:

e - MOTPeOHOCTh BO B3aMMOJCHCTBUM IpPH BBINOJIHEHUU HCCIEIOBAaHUM M MPOEKTOB (hHU3MUECKON HalpaBlIE€HHOCTH,
OTKPBITOCTH OTBITY U 3HAHUSIM JIPYTHUX;

e - IIOBBIILIEHHUE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IESTEIbHOCTD;

e - NMOTPEOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUHM, B TOM YHCIie POPMYIUPOBATH UJI€U, IOHATHUS, TUIIOTE3bI O (PU3NYECKUX
00BEKTaX M SIBJICHHSIX

e - OCO3HaHME Ne(PUIMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 001acT (PU3NKH;

e - IUIAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3HUECKUX 3HAHUM;

e - CTPEMJICHME AaHAJIM3UPOBaTh W BBIABIATH B3aUMOCBSI3M NPUPOJBI, OOIIECTBA M IKOHOMHMKH, B TOM YHCIE C
UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e - OLIEHKA CBOMX JACMCTBUI C yUETOM BIUSHUS Ha OKPYKAIOLIYIO CPEAY, BO3MOKHBIX TJI00aIbHBIX MTOCIEICTBHIA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrate ocBoeHUs MporpaMmbl 1o (U3MKE Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3zoBaHus y 00ydaromierocst OyayT
chopMHpPOBaHb MeTamNpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE TMO3HABATEIbHBIC YHUBEpCAJIbHBIC YYCOHBIC ICHCTBUA,
KOMMYHUKATHUBHBIE YHUBEpCAJIbHbIC YUCOHbBIE ACHCTBUS, PETYIATUBHBIC YHUBEPCATbHBIC YI€OHbIE TCUCTBUS.

Ilo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA



Ba3oBble Jiornyeckue aeiicTBHA:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBIICHU);

YCTaHABJIMBAThH CYIIECTBEHHBIA MPU3HAK KJIACCHU(DUKAIINN, OCHOBAHUS NIl 000OIIECHNUS U CPAaBHCHHS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUMS B pacCCMAaTPUBAEMBIX (aKTax, TaHHBIX M HAOTIOJACHUAX, OTHOCSIIUXCS K
(bU3HUECKUM SIBICHUSIM;

BBISIBIISITh TIPUUMHHO--CJICJICTBEHHBIE CBSI3U MPHU M3YYEHUU (PU3UUYECKHUX SIBICHUW M MPOIIECCOB, JIENaTh BBIBOJBI C
HCITOJIb30BAaHUEM JICIYKTUBHBIX W WHIYKTUBHBIX YMO3aKIIOUCHHUHA, BBIIBUTATh THIOTE3BI O B3aUMOCBS3IX
(bU3UYECKUX BEJIMYUH,;

CaMOCTOSTENIbHO BBIOMpaTh crnoco0 pelieHus ydeOHOM (u3nueckod 3amadyu (CpaBHEHHWE HECKOJBKHUX BapUAaHTOB
penieHus1, BELIOOp HanboJiee MOAXOISIIET0 C YYETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHUER).

ba3oBble ucciieoBarTe/IbCKHe 1eiiCTBUS.

HCITOJTH30BaTh BOMIPOCHI KaK MCCIICIOBATEIbCKUN HHCTPYMEHT ITO3HAHMS;

MIPOBOJIUTH 10 CAMOCTOSITEFHO COCTABIICHHOMY TUTAHY OMBIT, HECIIOKHBIA (PU3MUECKHUI AKCIIEPUMEHT, HEOOJIBIIOE
UCCleI0BaHNnEe (PU3NYECKOTO SBJICHUS,

OIICHMBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OpMAIMIO, TOJTYYECHHYI0 B XOJI€ HCCJICIOBAHMS WU
IKCIIEPUMCHTA;

CaMOCTOSITeNIbHO (PopMynupoBaTh OOOOIIEHHMS W BBIBOJBI IO pPE3yjibTaTaM IMPOBEAEHHOTO HAOIIOJICHUSI, OIbITA,
UCCJIeIOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JTalibHEHIIIEe pa3BUTHE (PU3UYECKUX MPOIIECCOB, 4 TAKXKE BBIIBUTATH MPEANIOIOKEHUS
00 WX pa3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmaunmeii:

NPUMEHSATh Pa3IMYHBIC METOABI, HHCTPYMEHTHI W 3aIllpOCHl MPH MOWUCKE W O0TOOpe WHGOPMAIMU WM JTaHHBIX C
y4ETOM MPEAJIOKEHHOM yIeOHOH (hU3MIEeCcKOM 3a1a4u;
aHAIM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATh HHPOPMAIIHIO PA3IMYHBIX BUIOB U ()OPM MPEACTABICHHUS;



CaMOCTOSTENIbHO BbIOMpATh ONTHUMANbHYIO (OpMY MHpeACTaBlICeHUs MHPOPMAlUU U WIUTIOCTPUPOBATH pEIIacMbie
3aJ1a4M HECJIOXKHBIMU CXEMaMH, AarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIUSIMH.

KOMMyHI/IKaTI/IBHble YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ:

B XOJIe 00CYXJeHUsl y4eOHOro Marepuaia, pe3ysibTaToB J1abOpaTOpHBIX padOT M MPOEKTOB 3a/JaBaTh BOMPOCHI IO
CYILIECTBY OOCYXJlaéMOM TeMbl M BBICKAa3bIBaTh MWJICH, HAIICJICHHbIE HA pEIICHUE 3aJayd W MOJJep>KaHue
OJ1arokenaTeaIbHOCTH OOIICHHUS,

COTIOCTABIIATh CBOM CYXKICHHUS C CYXICHUSIMHU IPYTUX yYACTHUKOB JHAIIOTA, OOHAPYKUBATh Pa3Inuue U CXOJCTBO
MO3HUIIUM;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJUYHO TPEICTaBIATh PE3YJbTAaThl BBIMOJIHEHHOTO (PU3MYECKOrO OmbiTa (IKCIEPUMEHTa, WCCIEI0OBaHNUA,
MIPOEKTA);

MOHUMAaTh M HWCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHIWBHUIYyIBHOW PAaOOTBHI MPH PEIICHUH KOHKPETHOU
(du3rueckon nmpoOIemMsl;

MPUHUMATh T COBMECTHOU JESATEIHbHOCTU, OPTaHU30BBIBATh EUCTBUS MO €€ JOCTHKEHUIO: PACTIPEICNISTh POJIH,
00CyX1aTh MPOIIECCHI U PE3YJIBTATHI COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJTHATh CBOKO YacTh PalOOTHI, TOCTUTAs KAYECTBEHHOTO pPe3yJibTaTa M0 CBOEMY HAMPABJICHHUIO M KOOPIAUHHUPYS
CBOM JICUCTBUS C IPYTHUMH YJICHAMHU KOMaH/IbI,

OIICHMBATh KA4ye€CTBO CBOETO BKJIaJia B OOIIMHA MPOAYKT MO KPUTEPUSM, CAMOCTOATEIHHO CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICUCTBHUSI.

PeryisiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1elCTBUA

Camoopranusamnus:

BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOMIUX IS peieHus] (PU3NYECKUX 3HAHUIM;
OPUEHTUPOBATHCA B PA3IMYHBIX MOAXOJAaX MPUHATHUS PElIeHUN (MHAMBHUAYaJIbHOE, NIPUHSATHE PEUICHUS B TpYMIIE,
MIPUHATHE PEIICHUI TPYNIOoi);



e CaMOCTOSITEJIBHO COCTAaBJIATh AJNTOPUTM pEIIeHUs (U3MYECKOM 3aJauyu WIM IUIaHA MCCIIEJOBAHUS C YUYETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH MPEIaraéMble BapUaHThl PEIICHHIA;

e Jenath BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

e J1aBaTh AJICKBAaTHYIO OLICHKY CUTYall! U IIpeJIaraTh IUIaH €€ U3MECHEHMUS;

e OOBSACHATH MPUUYMHBI JTOCTHKEHUS (HEAOCTH)KEHUS) PE3ylbTAaTOB JIEATEIbHOCTH, JaBaTh OLEHKY IMPHOOPETEHHOMY
OTIBITY;

e BHOCHUTb KOPPEKTHUBHI B JIEATEIBLHOCTh (B TOM YHKCJIE B XOJ BBINOJHEHUSA (DU3NUECKOTO MCCIIETOBAHUS WU MPOEKTA)
Ha OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBIINXCS CUTYallU, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBUSAM;

e CTaBUTh ce0s HAa MECTO JPYroro 4ejoBeKa B XOJE CIOpa WU JUCKYCCHMHM HAa HAayYHYIO TEMY, IOHMMAaTb MOTHBBI,
HaMEpPEHUS U JIOTUKY IPyTOro;

e TMpHU3HABaTh CBOE MPABO HA OLIMOKY MpHU pelieHUH (PU3UUYECKUX 3a/lay WU B YTBEPKIACHUSAX HA HAy4YHBIE TEMbI U
TaKO€ K€ IPaBO IPYyroro.

HHPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 Kjacce IpeIMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpa)xaTh C(HOPMUPOBAHHOCTD y

oOy4JaronmMxcst yMEHUM:

e HCIOJIb30BaTh MOHATHS: (PU3MUECKHE M XMUMHUYECKUE SIBICHHUS, HAOIOJCHUE, SKCIIEPUMEHT, MOJEINb, THUIOTEe3a,
€AMHULBI (U3MYECKUX BEJIWYMH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE, KUAKOE,
razoo0pasHoe), MexXaHW4YeCcKoe JBHXEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE, NPSIMOJIMHENHHOE), TpaeKTOpHs,
paBHOJICUCTRYIOIIAs cuiia, nedopMarus (yrnpyras, miacTUH4eckasi), HEBECOMOCTb, COOOIIAIOIINECS COCYIbL;

e paznuuath sABICHUS (MU dy3us, TETUIOBOE IBIKEHUE YaCTHUI[ BEIIECTBA, PABHOMEPHOE IBIKEHHE, HEPABHOMEPHOE
IBUKEHHE, WHEPIIMSI, B3aUMOJICHCTBUE TEJ, paBHOBECHE TBEPJBIX TEJ C 3aKPEIUIEHHOW OChIO BpalleHUs, Mepeaaya
JaBJIeHUs TBEPABIMU TeJaMH, XUAKOCTAMU U Tra3amu, aTMoc(epHoe HaBieHHe, IJIaBaHUE Tell, MpEeBpalleHus



MEXaHUYECKOW IHEPTUH) MO OMUCAHUIO UX XapPaKTEPHBIX CBOMCTB MU HA OCHOBE OMBITOB, JEMOHCTPUPYIOIINX JTaHHOE
duznyecKoe sBICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SBICHUN B OKPYXKAIOUIEM MHpE, B TOM uucie (HU3nuecKue
SABJIEHUS B IPUPOJIE: MPUMEPHI ABUKEHHUS C PA3JIMYHBIMUA CKOPOCTAMU B KUBOU M HEXKUBOM MIPUPOJIE, NEUCTBUE CUJIBI
TPEHUsS] B MPUPOJEC U TEXHUKE, BIMSHUE aTMOC(HEpPHOro JNaBJICHUS HA KMBOM OpraHu3M, IUIaBaHUE PbIO, phlYard B
TEJIe 4YeNIOBEKa, MPU 3TOM INEPEBOAMTH IMPAKTHUECKYIO 3aJady B Y4YEOHYIO, BBIIEIATH CYIIECTBEHHBIE CBONCTBA
(npusHaku) GU3NUECKUX SIBJICHUM;

ONKCHIBATh W3YUYEHHBIE CBOMCTBA TEN U (PU3MUECKHUE SBJICHHS, UCIONb3Ys (PU3NYECKHe BETUUYHMHBI (Macca, 00bEM,
IUJIOTHOCTH BEILECTBA, BPEMs, IIyTh, CKOPOCTh, CPEIHASI CKOPOCTh, CUJIa YIIPYTOCTH, CWJIA TSKECTH, BEC Teja, CUila
TpEeHUs, JaBjeHHE (TBEPAOro Tema, >KUJKOCTH, ras3a), BBITAIKHMBAIOIIAs CHJIa, MEXaHMYecKas paboTa, MOIIHOCTD,
IJIEYO CHJIbI, MOMEHT CHJIbl, KO3(Q(UUIHUEHT MOJE3HOrO JEUCTBUS MEXaHW3MOB, KMHETHYECKas W MOTEHLUUAJIbHAs
SHEPrHUs), MPU ONMHMCAHUM MPABWIBHO TPAKTOBATh (PU3NYECKUNA CMBICT MCHOJIb3YEMbIX BEJIWYUH, UX 0003HAUEHUS U
eAVMHUIBI (PU3UYECKUX BEIMYMH, HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEITUYUHY C JIPYyTUMU
BEJIMUMHAMU, CTPOUTH TpaUKH N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKUE SIBICHUS M IPOLECCHI, UCIOJb3Ys IMpaBWila CIOXKEHUS CHII (BIOJIb
oJHOM TIpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMesna, TpaBUJIO paBHOBecUs phiuara (OJI0Ka), «30JI0TOE
MPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKOM SHEpPIrHH, MPU 3TOM J1aBATh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMaTUYECKOE BBIPAKEHHUE,

OOBSCHATh (U3NYECKUE SIBJICHUS, MpOLIECCHl M CBOWCTBA T, B TOM YHUCIE M B KOHTEKCTE CHUTYyallUil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISTh IPUUNHHO--CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bsICHEHUE U3 1-2
JIOTUYECKHUX IIIaroB C OMopod Ha 1—2 H3y4EeHHBIX CBOWCTBA (PUBMYECKUX SIBJICHUH, (PU3MUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemath pacué€THble 3a1a4u B 1—2 1eicTBUs, UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHUE BEINYMHBIL:
Ha OCHOBE aHaJIh3a YCJIOBUS 3aJlauM 3alHChIBaTh KPATKOE YCIOBUE, TIOJCTaBISATh (PU3NUECKIE BEIUUUHBI B (POPMYJIBI
U TPOBOJUTH pacy€Thl, HAXOAUTh CIPABOYHbIC JIAaHHbIE, HEOOXOAMMBIE [UJISl pEHIeHUs 3aJady, OIEHUBATH
PEATUCTUYHOCTD NMOJyYeHHON (DU3NYECKON BEIMUMHBI;



pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh MPH MOMOIIH (GU3NIECKUX METOJIOB, B ONIMCAHUH HCCIICAOBAHMUS
BBIZICISITh TIPOBEPSEMOE TPEANOJI0KEeHUE (THUIOTE3y), pa3indarh W HHTEPIPETUPOBATH TOJYUYCHHBIH PE3yNIbTar,
HaXOJIUTh OMMOKH B XOJI€ OIIBITA, IeJIaTh BEIBOJBI IO €T0 pe3yiIbTaTaMm;

NPOBOJIUTH OIBITHI 0 HAOMIOAEHUIO (PU3UYECKUX SIBICHUNA WU (DU3MYECKUX CBOHCTB Tel: (HOpPMYIHPOBATH
IpoBepsieMbIe TIPETIOI0KEHHUS, COOUpPaTh YCTAHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, 3alIUCHIBATh X0 OIBITA U
(GbopMyIMpOBaTH BHIBOIBI;

BBITIOJIHATH TIPSAMBIE W3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Teja, 00bEMa, CHJIBI M TEMIIEpaTyphl C
HCITOJTIb30BAaHUEM aHAJIOTOBBIX M ITU(POBBIX MPUOOPOB, 3aMKMCHIBATh TOKAa3aHWs MPHOOPOB C YUYETOM 3aTaHHOMN
a0COIOTHOM MOTPEIIHOCTH U3MEPEHU;

IPOBOJUTH HCCJICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIUYMHBI OT JIPYrOM C HCIOJIB30BAHUEM IMPSMBIX
U3MEPCHUI (3aBUCUMOCTH ITyTH PaBHOMEPHO ABMXKYIIETOCS Telda OT BPEMEHHM IBIDKEHUS Tela, CHUJIIBI TPCHUS
CKOJILKCHHUS OT Beca Tejla, KauecTBa 0OpaOOTKM MOBEPXHOCTEH TET M HE3aBUCHUMOCTH CHJIBI TPEHHS OT ILIONIAIN
COTIPUKOCHOBEHHSI TEJI, CUJIBI YIIPYTOCTH OT YIUTMHEHUS MPY>KUHBI, BEITAIKUBAIOIICH CHITBI OT 00BhEMa MOTPYKEHHOU
YacTH TeJla U OT INIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH T€JIa, OT TIIyOUHBI, Ha KOTOPYIO MOTPYKEHO
TEJO, YCIOBUM TUTABAHUS TEJ, YCIOBUNM paBHOBECHs pbluara M OJIOKOB), y4aCTBOBaTh B IJIAHUPOBAHHH Y4€OHOTO
WCCJICIOBaHMs, COOMpPATh YCTAaHOBKY M BBINIONHATH W3MEPCHHS, CICAysS NPEII0KCHHOMY IUIaHy, (UKCHPOBATh
PEe3yNbTAThl MOTYYECHHON 3aBUCUMOCTH (PM3MUYECKHX BEJIIMYWH B BHUJC MPEII0KCHHBIX TaOIUI] U TpapHUKOB, IenaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BaHMUS;

IPOBOJUTH KOCBEHHBIC M3MEPEHUSI (PU3NYECKUX BEIMYMH (TUIOTHOCTH BEIECTBA JKUJIKOCTU U TBEPJOTO Teja, CHIIa
TPEHUS CKOJIbKEHUS, JTABJICHUE BO3/IyXa, BHITAIKUBAIOIIAS CUJIA, ACHCTBYIOIIAs Ha IOTPY>KEHHOE B KUIKOCTh TEIIO,
K03 (DHUIMEHT TOJIE3HOTO JSHCTBUS MPOCTHIX MEXAHU3MOB), CICAYS MPEIJI0KEHHON HHCTPYKIIUN: TIPH BHITIOJTHEHUN
MU3MEpPEHUN COOMPATh AKCIIEPUMEHTAIIbHYIO YCTAHOBKY M BBIYMCIIATH 3HAUEHNE NCKOMOW BEJIMYNHBI,

coOI01aTh TIpaBuiIa TEXHUKHU 0€30MMacHOCTH TIPpH paboTe ¢ 1ab0paToOpHBIM 000PYI0BAHHUEM;

YKa3bIBaTh TPHUHIUIBI JEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BEChI, TEPMOMETp, ITUHAMOMETD,
COOOIIAIOIITUECS COCYIBI, OaPOMETp, phIvar, MOABMKHBIN ¥ HETIOIBIKHBIN OJIOK, HAKJIOHHAS TIJI0CKOCTD;



e XapaKTepU30BaTh NIPUHLIMIIBI AEHCTBHS U3yUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONMUCAHUS
(B TOM u4wWcne: NOALIMIHUKH, YCTPOMCTBO BOJONPOBOAA, THUAPABIMYECKUI IIpecc, MaHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apEOMETP), UCIOJIB3YS 3HAHUS O CBOMCTBAX (DM3WYECKUX SIBJICHUN U HEOOXOIUMbIE (PU3UUECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

e IIPUBOJIUTH MPUMEPHI (HAXOAUTH UH(POPMALIMIO O IPUMEPaX) MPAKTUYECKOTO UCIOIb30BaHUS (PU3NUECKUX 3HAHUM B
MOBCEIHEBHOM JKM3HM uid oOecriedeHus Oe30IacHOCTH Mpu OOpallleHud C HOpudopaMu W TEXHUYECKUMU
YCTPONCTBAMHM, COXPAHEHHUS 310POBBS U COOJIIOIEHUSI HOPM 3KOJOTMYECKOI0 MMOBEJEHUS B OKPY KaIOILIEH Cpee;

e OCYIIECTBJIATh OTOOpP UCTOUYHHUKOB MH(POpMaluu B MIHTEpHETE B COOTBETCTBUU C 33JJaHHBIM MOUCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOLIUXCSA 3HAHUM M MyTEM CpaBHEHMs Pa3IMYHBIX MCTOYHUKOB BBLAEIATH MH(GOpPMAIUIO, KOTOpas
ABJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOM;

e HCIMOJb30BATh NPU BBHINOJHEHUN YUYEOHBIX 33aJlaHUl HAYYHO--TIONMYJIAPHYIO JUTEPATypy (U3HUUYECKOTO COACpHKaHU,
CIIPaBOYHBIE MaTEpHaJIbl, pecypchl ceTu MHTepHeT, BIageTh NpUéMaMyu KOHCIIEKTUPOBAHUS TEKCTA, MPeoOpa30BAHUS
nH(pOpMaIuU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO37aBaThb COOCTBEHHbIE KpAaTKHWE MUCHbMEHHBbIE U YCTHBIE COOOIEHHUS HAa OCHOBE 2—3 HMCTOYHUKOB HH(OpManuu
(uznyeckoro coaepkaHus, B TOM 4uCiIe NMyOIMYHO JeNaTh KpaTKUe COOOIIEHHs] O pe3ysibTaTaX MPOEKTOB WU
y4eOHBIX HCCIEOBaHUM, MPU 3TOM TI'PAMOTHO HCIMOJIb30BATh M3YUYEHHBIM MOHATUWHBIN anmapatr Kypca (QU3MKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

e IIpYU BBIIOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIENOBAHUM paclpenessTh O00S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 33/1a4aMU, CJIEIUTh 3a BHIIOJHEHUEM IUIaHA IEWCTBUMN, aIEKBATHO OILICHUBATh COOCTBEHHBIN BKJIA
B JI€ATEIBbHOCTb IPYIIIbI, BEICTPANBaTh KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAOLIUX.

K koHIy 00yueHus B 8 kj1acce npeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)kaTh C(OOPMUPOBAHHOCTD Y

oOy4Jaronmxcst yMEHUM:

e HCIOJB30BATh NOHATHS: Macca W pa3sMEPbl MOJIEKYJ, TEIUIOBOE JABMKEHHUE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHMSI BEUIECTBa, KPUCTANIMYECKHE M amMop(HbIe Tejla, HACHIIICHHBI M HEHACBIIEHHBIA Map, BIIAXXHOCTb
BO3/lyXa, TEMIlepaTypa, BHYTPEHHSAS SHEPIusi, TEIJOBOW JBUTaTEelb, 3JIEMEHTAPHBIA AJIEKTPUUECKUN 3apsij,
AEKTPUYECKOE I10JIE€, IPOBOJHUKHU U TUDIIEKTPUKH, TIOCTOSIHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;



paznuyaTh SBJICHUS (TEIUIOBOE paclIMpEeHUuE U C)KaThe, Teruionepeaaya, TEMJIOBOE€ pPaBHOBECHE, CMAadyMBaHUE,
KaMWUISIPHBIC SIBJICHUS, HWCMApeHWe, KOHACHCAIWs, IUIaBJICHHE, KpUCTAUTM3anus (OTBEpIEBaHHE), KHUIICHUE,
Teruionepenaya (TErIONPOBOAHOCTh, KOHBEKIMS, W3JIy4YE€HHE), JJIEKTpU3allus TeJl, B3aUMOJEWUCTBUE 3aps/IoOB,
JEUCTBHUSA AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHKE, B3aUMOJICHCTBUE MAarHUTOB, ACHCTBME MarHUTHOTO TOJIs Ha
IPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAS MHIYKIMA) TI0O OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE HM3YyYCHHBIX (DU3UYCCKUX SIBICHHN B OKPYKAIOIIEM MHPE, B TOM YHCIC (U3UICCKUE
SBJICHHSI B TIPUPOJIC: TIOBEPXHOCTHOE HATSHKEHUE W KANWUIAPHBIC SBICHHS B TMPUPOJE, KPUCTALIBI B TPHUPOJE,
uznyuenue CoJHIla, 3aMep3aHue BOJOEMOB, MOpPCKHME Opu3bl, OOpa3oBaHHME pOCHI, TyMaHa, HHeEs, CHera,
ANIEKTPUYECKUE SIBJIICHUS B arMmocepe, HJIEKTPUUECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE I0oJi€ 3eMiu, apend
MTOJTFOCOB, POJIb MAarHUTHOTO TIOJIS IS KM3HU Ha 3eMJie, TOJIAPHOE CHSHHUE, TIPU 3TOM MEPEBOIUTH MPAKTUIECKYIO
3a/1a4y B y4€OHYIO, BBIJIEIAThH CYIIIECCTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUUECKUX SBJICHUI;

OMKCHIBATh M3YyYCHHBIC CBOWCTBA TEI M (PU3MUCCKHE SIBJICHUS, MCIONB3YsS (PU3NYECKHE BEIMYWHBI (TEMIIepaTypa,
BHYTPEHHSISI DHEPIHs, KOJUYECTBO TEIUJIOTHI, yJAENbHAs TEIJIOEMKOCTh BEIIECTBA, y/elbHAs TEIUIOTa TUIABJICHMUS,
ylenbHas TeIyoTa mapooOpa3oBaHusl, YAEIbHAS TEIUIOTa CrOpaHUsl TOIUIMBA, KOX(MQPHUIIMEHT TOJIE3HOTO JEeHUCTBHUS
TEIJIOBOW MAITWHBI, OTHOCHUTEIbHAS BJIAXHOCTH BO3MyXa, JJICKTPUUECKHH 3apsji, CHJIa TOKa, SJIEKTPUUICCKOE
HaIpsDKEHUE, COTPOTHUBJICHUE TMPOBOJHUKA, YJCIHLHOE COMNPOTUBICHUE BEIIeCTBa, padoTa W  MOIIHOCTh
AIEKTPUYECKOTO TOKA), MPU OINWCAHUU TPABWIBHO TPAKTOBaTh (DU3WYECKUN CMBICT HCIOJIb3yeMbIX BEJTUYHH,
0003HaueHUs W EAWHUIBI (U3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIUE JaHHYIO (DU3UYECKYIO
BEJIMYUHY C JPYTUMU BEIUYHMHAME, CTPOUTH TpadMKN H3yUYCHHBIX 3aBUCUMOCTEN (DU3NUIECKUX BEITUYNH;
XapaKTepHU30BaTh CBOWCTBA TeJ, (HU3WYCCKUE SBICHUS | TPONECCHl, HWCIOIb3YsSd OCHOBHBIC ITOJIOKCHHUS
MOJICKYJIIPHO--KMHETHYECKOW TEOPUH CTPOCHUS BEIISCTBA, NMPUHIIUI CYMEPIO3UIUA Tojied (Ha KadyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEeHHs 3apsina, 3akoH Oma s y4yacTka 1ienu, 3akoH [[xoyns—JIeHia, 3akoH coxpaHEHUs
SHEPTUH, TIPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aITUCHIBATH €T0 MAaTEMATUYECKOE BhIPAKEHNUE;
OOBSACHATh (U3UYECKHE TPOIECCHI M CBOWCTBA TEJI, B TOM 4YHCIE MW B KOHTEKCTE CHUTyaIllui
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUUMHHO-CIEACTBEHHBIE CBS3HM, CTPOUTH OObsICHEHUE U3 12



JIOTUYECKUX IIAroB C OMopoll Ha 1—2 HM3y4EHHBIX CBOMCTBA (PU3WYECKUX SABJICHUM, (PU3MUECKUX 3aKOHOB HWITU
3aKOHOMEPHOCTEN;

permarh pacuéTHbIC 3a1a4i B 2—3 NEUCTBUS, UCIIOJIB3YS 3aKOHBI U (DOPMYIIBI, CBS3bIBAIONINE (DH3NIECKUE BEITMUNHBI:
Ha OCHOBE aHaJIM3a YCJIOBHUS 3a/1a4M 3allMCHIBATh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK JAHHBIX NJIs PEIICHUS
3a/lauu, BBIOMpaTh 3aKOHbI U (OPMYJbl, HEOOXOIMMBbIE HJisi €€ pelIeHHs, MPOBOJUTH Pacu€Tbl U CPaBHUBATH
MOJIYYCHHOE 3HaUYCHHUE (PU3NYECKON BETUYMHBI C U3BECTHBIMU JTAHHBIMU;

pacro3HaBath OpOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIUA (PU3HMYECKUX METOJ0B, HCIOJb3Yys OMHCAHUE
WCCJICIOBAHNS, BBIICISTh MPOBEPAEMOE MPEANOJIIOKECHUE, OLECHUBATh MPABWIBHOCTh TMOPSAKA MPOBEICHUS
VICCIIEIOBAHUS, 1€JIaTh BBIBOJIBI,

IPOBOJUTH OMBITHI IO HAOIIOIEHUIO (PU3MUECKUX SBICHUM WM (PU3NYECKUX CBOMCTB TN (KaNMWJUISIPHBIC SIBIICHUS,
3aBUCUMOCTH JaBJEHHUS BO3yXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U HArpeBaHUs MpU
M3JIy4EHUHU OT I[BETa W3JIydaroiiei (Torjomaroiieii) MOBEPXHOCTH, CKOPOCTh MCHApEHUs BOALI OT TEMIIEPATypPhI
KUJIKOCTA M TIUIONAAA €€ TIOBEPXHOCTH, OJJEKTpU3alvs TEI W B3aUMOJICVCTBHE JJIEKTPUUYECKUX 3apsiloB,
B3aUMOJICMCTBUE IOCTOSIHHBIX MArHUTOB, BU3YaJIM3allMsl MAarHUTHBIX IIOJIEA MOCTOSIHHBIX MAarHUTOB, JEWCTBHS
MAarHUTHOTO TOJI1 HA MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOJBHUIATENS ITOCTOSIHHOTO
TOKa): (hOPMYJIMPOBATH MPOBEPSIEMbIC MPEINOI0KEHUS, COOMpaTh YCTAHOBKY M3 MPEIJI0KEHHOTO 000OpYA0BaHUS,
OTHUCHIBATH XOJ1 OMbITA U (DOPMYJIMPOBATH BHIBOIHI;

BBITIOJIHATh MPSIMBIE U3MEPEHUSI TEMIIEPATYPBI, OTHOCUTEIIBHON BJIAXXHOCTH BO34yXa, CHJIBI TOKA, HAIPSKEHUS C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U ATYMKOB (DU3UUECKUX BEIMYUH, CPABHUBATH PE3YJIbTAThl U3MEPEHHM C
y4E€TOM 3aJIaHHON a0COJIFOTHON TTOTPEITHOCTH;

POBOJIUThH HMCCJIEAOBAHUE 3aBUCHUMOCTH OJIHOW (PU3MUECKON BETUYUHBI OT JIPYTOM C HMCMOJBb30BAHUEM MPSIMBIX
U3MepeHui (3aBUCHMOCTh CONPOTUBIICHUSI POBOIHUKA OT €T0 JUTMHBI, IUIONIAAN OTIEPEYHOT0 CEUCHUS U yACIIBHOTO
COITPOTHUBIIEHUSI BEIIECTBA MPOBOJHMKA, CHJIBI TOKA, UAYIIETO 4€pe3 NPOBOAHUK, OT HAIPSIKEHUS HAa MPOBOIHUKE,
HCCIIEIOBAHUE TOCJIENOBATENBHOTO W MapajlIeIbHOrO COEAVMHEHWW MNPOBOJHUKOB): IUIAHHUPOBATH HCCIEAOBAaHUE,
coOMpaTh YCTAaHOBKY W BBITIOJHATH HM3MEPEHUS, CIeays MPEIOKCHHOMY IUIaHy, (PUKCUPOBATh pe3yJbTaThl
MOJIYYEHHOW 3aBUCUMOCTH B BUJIE TaOIUI U TpadUKOB, JIeJaTh BEIBOBI M0 PE3yJIbTaTaM UCCIEIOBAHUS;



IPOBOJUTH KOCBEHHBIE H3MEpEHUs (HU3MUECKUX BEIWYMH (ylelbHas TEIUIOEMKOCTh BELIECTBA, COIMPOTUBIICHUE
MPOBOAHMKA, padOTa ¥ MOIIHOCTh AJIEKTPUUECKOTO TOKA): MIIAHUPOBATH U3MEPEHHS, COOMPATh SKCIIEPUMEHTAIILHYIO
YCTaHOBKY, CIIEAys MPEAN0KEHHOW HHCTPYKLUHU, U BBIYUCIATH 3HAUEHUE BEIMYUHBL

coOJII0/1aTh MpaBuiia TEXHUKHU 0€30MacHOCTH IpH paboTe ¢ 1ab0paToOpHBIM 000PYI0BAHHUEM;

XapaKTepU30BaTh MPUHIHUIIBI JCHCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMUCTB C OMOPOM HA UX OMUCAHUS
(B TOM 4wHcle: CUCTEMa OTOIUICHUS JOMOB, THTPOMETp, MapoBas TypOHHA, aMIEPMETP, BOJBTMETP, CUETUHUK
ANEKTPUYECKOM SHEPIruu, 3IJIEKTPOOCBETUTENbHBIE NPHOOPHI, HArpeBaTEIbHBIE AJIEKTPONPUOOPHI (IIPUMEPHI),
ANEKTPUUECKUE TPETOXPAHUTENM, JIEKTPOMATHUT, 3JIEKTPOJBUraTENb MOCTOSHHOTO TOKA), MCIOJb3YyS 3HAHUS O
CBOMCTBaxX (PM3NYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPHUTENbHbIE NPUOOpPHI MO CXEMaM M CXEMaTUYHBIM
pUCYHKaM (CKUIKOCTHBI TEPMOMETp, TEPMOC, TICHXPOMETP, TUTPOMETp, ABUTATEIb BHYTPEHHETO CTOPaHUS,
ANIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl SJEKTPUUYECKHUX LENEeH C TMOCIEeI0BAaTEIbHbIM M MapajlieIbHbIM
COEIMHEHHEM 3JIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAYEHUS AIEMEHTOB JIEKTPUUYECKUX 1ENEH;

OPUBOJUTH IPUMEPHI (HaXOIUTh MH(GOPMALIKIO O MPUMEPax) MPAKTUUECKOIO MCIONIb30BaHMsl (PU3UUECKUX 3HAaHUU B
MOBCEIHEBHON JKM3HU I oOOecnedeHus Oe30macHOCTH TMpu OOpalieHuH ¢ MpudopaMu U TEXHUYECKUMU
YCTPONCTBAMHM, COXPAHEHHUS 310POBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHUYECKOT0 MOBEJCHUS B OKPY KaIOIIEH Cpee;
OCYUIECTBJIATh MOUCK MH(poOpManuu (usnyeckoro coaepxkanus B MHTepHeTe, HA OCHOBE MMEIOUIMXCS 3HAHUU U
MyTEM CpaBHEHUS JOMOJIHUTEIbHBIX HCTOYHUKOB BBIIENATh HHPOPMALUIO, KOTOpas SBJISIETCS MPOTUBOPEUYUBON HUIIHU
MOJKET OBITh HEIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3aJaHUN HAay4HO--TIONYJSPHYIO JIMTEPATYPY (HPU3HMUECKOrO COAEpIKaHMS,
CIIPaBOYHBIE MaTepHalIbl, pecypchl ceTu MHTepHeT, BIajgeTh NpruéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHus
uH(OpMaIK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpPaTKHE YCTHBIE COOOIICHMs, 0000mas MHPOpMAIMI0O M3 HECKOJIbKHX
HMCTOYHUKOB (DHU3MUECKOTO COAEpkKAaHMS, B TOM 4YHCIE MyOJUYHO MPEACTaBIATh Pe3yJbTaThl MPOEKTHON WU
UCCIIEIOBATEIIbCKON JEATEIIBHOCTH, IPU 3TOM I'PAaMOTHO MCIIOJIb30BaTh U3YYCHHBIW IOHATUHHBIA armapar Kypca
(U3HUKHU, COMPOBOXK/IaTh BHICTYIJICHUE MMPE3CHTALIUEH;



ITpX BBIIIOJIHCHUN y‘{€6HBIX IIPOCKTOB H I/ICCJ'ICIIOBaHI/Iﬁ (I)H?)I/ILICCKI/IX IMpoLCCCOB pacCIIpCaACIIATb 00s3aHHOCTH B
rpymic B COOTBETCTBHUH C IMOCTABJICHHBIMU 3aJla4aMU, CJICAUTD 3a BBINIOJIHCHUCM IlJIaHa I{eﬁCTBHﬁ H KOPPCKTUPOBATH
€ro, aiA€KBaTHO OICHHNBATH COOCTBEHHBIN BKIIad B ACATCIBHOCTL TI'PYIIIbI, BBICTPAWMBATbL KOMMYHHUKATHUBHOC
BBaHMOHeﬁCTBHe, IMPOABJIAA TOTOBHOCTH pa3pCliaTb KOH(bJ'II/IKTBI.

K koHIly 00yueHus B 9 Kjacce MpeIMETHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXkaTh CHOPMHUPOBAHHOCTD Y
oOy4Jaronmxcst yMEHUM:

HCIIOJIb30BaTh MOHATHS: CUCTEMa OTCU€Ta, MaTepuajibHas TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh MEXAHHUYECKOTrO
nBrKeHus, nedopmanus (ynpyras, IIacTUYecKas), TPEHUE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U
HEeperpy3Ku, LEHTP TSKECTU, AOCOTIOTHO TBEPOE TEJO, LIEHTP TSHKECTU TBEPAOIO TENa, pABHOBECUE, MEXaHUYECKHE
KoJIeOaHUS U BOJIHBIL, 3BYK, HH(PA3BYK U yJIbTPa3BYK, 3JI€KTPOMArHUTHbIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHl UCIYCKaHUsI U MOTJIOLIEHUs, aib(a-, OeTa- U raMMa-u3JIy4eHus,
M30TOIBI, IAEPHAs SHEPreTHKA;

paznuyaTh  SBJIEHUA (pPaBHOMEPHOE M  HEPAaBHOMEPHOE MPSIMOJMHEHHOE JBUKEHUE, PaBHOYCKOPEHHOE
OpSMOJIMHEWHOE JBUKEHHE, CBOOOJHOE MaJICHUE TEJ, pABHOMEPHOE JIBUKEHHE MO OKPYKHOCTH, B3aUMOJCHCTBHE
TEJ, PEAKTUBHOE JBMKEHHE, KojeOaTeJbHOE JABMKEHUE (3aTyXaroIllMe U BbIHYXJCHHbBIC KoJieOaHMsI), PE30HAHC,
BOJIHOBOE IBW)KCHME, OTPAKEHHUE 3BYKa, NPSIMOJIMHEMHOE PacHpOCTPAHEHHUE, OTPaKEHHE M IPEJIOMIICHUE CBETa,
IIOJIHOE BHYTPEHHEE OTpPaKEHHE CBETA, Pa3JOXKEHHE OEJOro CBETa B CIEKTP M CIOKEHUE CIIEKTPAIbHBIX LIBETOB,
JUCIIEpCUsl CBETa, €CTECTBEHHAs PaJUOAaKTHUBHOCTb, BO3HUKHOBEHHE JIMHEHYAaTOro CHEKTpa W3JIy4YEHHUs) IO
OTNHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;
pacrno3HaBaTh MPOSBICHUE W3YYECHHBIX (U3NYECKUX SIBJICHUI B OKpYyXKamolieM Mupe (B TOM uucie (husnueckue
SABJICHUSI B MIPUPOJE: MPWIUBBI U OTJIUBBI, BHKeHHUE TIaHET COJIHEYHOW CUCTEMBbI, PpEAKTUBHOE JIBUJKEHUE >KHUBBIX
OpraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMH, 3€MIIETPSICEHUE, CEMCMMYECKHE BOJHBI, LIyHAMH, 3XO, LIBETa Tel,
ONTUYECKUE SIBJICHUA B MPHUPOJAE, OMOJOrHMUEcKOe AEWCTBHUE BUIAMMOIO, YJIbTPa(HOIETOBOTO U PEHTTEHOBCKOTO
U3ITyYeHUHN, €CTECTBEHHBIH PpPaJMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4H, PaJUOAKTHBHOE H3IyYEHHE MPHUPOIHBIX
MUHEPAJIOB, NEHCTBUE PATUOAKTUBHBIX M3JTYyYEHUN HA OPTaHM3M YEJOBEKA), PHU 3TOM MEPEBOAUTH MPAKTUUECKYIO
3aJa4y B y4EOHYIO, BBIIEIATh CYIIECTBEHHbBIE CBOWCTBA (IPU3HAKH) (PU3NUECKUX SBICHU;



ONUCHIBATh M3YYEHHBbIE CBOWCTBA T€I M (PU3NYECKUE SIBJICHUS, HCIONb3Yys (PU3NYECKUE BEIUYMHBI (CPEAHSAS U
MTHOBEHHAsl CKOPOCTH TeJa IIPH HEPABHOMEPHOM JBHKEHHMM, YCKOPEHUE, NEPEMEIIEHHUE, ITyTh, YIJIOBAsT CKOPOCTb,
cuJia TPEHUs, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE CBOOOAHOIO MaJEHUs, BEC TEJa, UMITYJIbC TEJla, UMITYJIbC
CWJIbI, MEXaHUYeCKass paboTa U MOIIHOCTb, OTEHUUATIbHASL SHEPTUS TeJa, MOJHATOTO HaJl MOBEPXHOCTHIO 3EMIIH,
NOTCHIMAJIBHASL SHEPTUs CKATOW IPYKUHBI, KUHETUYECKash 3HEPIus, IOJHAs MEXAHWYECKas JHEPIUs, NEPUOA U
yacToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETa, NOKAa3aTelb MPETOMIICHUS
cpenbl), IPH OMMCAHUU MPABUIBHO TPAKTOBATH (PU3MYECKUI CMBICH HCIOJIB3YEMbIX BEJIMYMH, O0O3HAUEHUS U
eAVHUIBI (PU3UYECKUX BEIMYUH, HAXOJIUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PM3HYECKYIO BEJIIMYUHY C JAPYTUMH
BEJIMUMHAMU, CTPOUTH TpaUKH N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepU30BaTh CBOWCTBA Teld, (PU3UUECKUE SIBICHUS U MPOLECCHI, UCIOJB3YSl 3aKOH COXPAHEHMs SHEPTUH, 3aKOH
BCEMUPHOTO TATOTEHUS, NPUHUMUII CYyNEPHO3ULIHMM CWJI, IIPUHLIMN OTHOCUTENbHOCTH ['ammies, 3akoHbl HbroTOHA,
3aKOH COXPAHEHHsI WMITYJIbCA, 3aKOHBI OTPAXEHUS W TPEIOMIIEHUs CBETAa, 3aKOHBI COXPAaHEHUs 3apsAlI0BOTO U
MacCOBOT'O YKCEJl IPH AJIEPHBIX PEAKIUAX, P 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMHUCHIBATH €r0
MaTeMaTH4YECKOE BBIPAKEHNUE;

OOBSCHATh  (U3MYECKHE TMpOoLeccChl M CBOWCTBA Tel, B TOM YUCI€ M B KOHTEKCTE CHUTyaluil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATh IPUUNHHO--CIICICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHNE U3 2—3
JIOTUYECKHUX IIAroB C OMOpOM Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3NYECKUX SABJICHUM, (PU3MUECKHX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

pemath pacu€THble 3aJayd (ONMUpAIOIIMECs Ha CUCTEMY W3 2—3 ypaBHEHMIl), HUCIOJIb3Ys 3aKOHBI U (OPMYIIBI,
CBsI3bIBAOIIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHajlu3a YCJIOBUS 3aJlaud 3alHiChiBaTh KPAaTKOE YCIOBUE,
BBISIBJISITh HEJIOCTAIOLIME WM U30BITOYHBIC JIaHHBIE, BHIOMPATHh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE IJI PEILICHUS,
IPOBOJUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUeHUS (PU3HUECKON BEJIMYUHBI,

pacrno3HaBaTh MPOOJEeMbl, KOTOPbIE MOXKHO PEUIMTh MPH MOMOIIM (PU3HMUECKUX METOJOB, HCIOJb3Yysl ONUCAHUE
WCCIIEIOBAHNS, BBIJCIATh IPOBEPAEMOE NPEANOJIOKEHNE, OLEHUBATh IPABUIBHOCTh IMOPAAKA NPOBEACHUS
UCCJIeIOBAHUS, JIeNaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHI HAOIIOACHUIN U OIBITOB;



IPOBOJUTH OMBITHI IO HAOTIOJECHUIO (PU3UYECKUX SBJIICHUNM WU (PU3UUECKUX CBOMCTB Tel (M3y4eHHE BTOPOTO 3aKOHA
HrroToHa, 3aKOHA COXpaHEHUS SHEPTHH, 3aBUCUMOCTH MEepHoIa KoIeOaHnid IPYKUHHOTO MasTHUKA OT MAacChl Tpy3a
1 KECTKOCTH TPYKUHBI U HE3aBUCUMOCTH OT aMILIUTY/IbI MaJIBIX KOJICOAHUH, MPSIMOJUHEHHOE pacIpoCTpaHEHUE
CBETa, pasjokeHue OeNoro CBeTa B CIEKTp, M3YYEHUE CBOMCTB M300pa)K€HUS B TUIOCKOM 3€pKaje U CBOMCTB
U300paKeHUs TpeaAMeTa B coOuparoiled JIMH3e, HAaOMIOJEHUE CIUIONIHBIX W JIMHEWYaThIX CHEKTPOB M3ITy4YEHUS):
CaMOCTOSTENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpYy/IOBaHHUS, OMUCHIBATH XOJ OMbITA M €r0
pe3ynbTaThl, GOPMYIUPOBATH BHIBO/IHI,

MIPOBOJIUTH MPU HEOOXOTUMOCTH CEPHUIO MPSIMBIX U3MEPECHHM, OTIPECIIsisl CPETHEE 3HAUCHNE H3MEPSIEMOI BETHIMHBI
(bokycHOe paccTossHME coOuparomell JMH3bI), O0OOCHOBBIBATH BBHIOOp crocoba u3MepeHus (M3MEPUTEIIBHOTO
npubopa);

MPOBOJIUTh HCCIICIOBAHUE 3aBUCHMOCTEH (PU3WYCCKUX BEIWYMH C HCIOJIB30BAHUEM TIPSIMBIX H3MEPCHHM
(3aBHCHUMOCTD IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBMXKEHHM 0€3 HadallbHOM CKOPOCTH, MEpHoa KoueOaHun
MaTeMaTHYeCKOTO0 MasSTHUKA OT JJMHBI HUTH, 3aBUCUMOCTH YIJIa OTPAXECHHUS CBETa OT YIJla MaJeHUS W yria
IPEJIOMJICHHS OT yTJiia MaJIeHus): TIAaHUPOBATh UCCIEOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PUKCHUPOBATH
pe3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYMH B BUIE TaOMUIl M rpadUKOB, JENaTh BBIBOIBI IO
pe3ynbTaTam MCCIICIOBAHNS;

MPOBOJIUTh KOCBEHHBIE WM3MEpPEHHUS (U3MUECKMX BEIWYHMH (CPEIHSsI CKOPOCTh W YCKOPEHHE Tela TIpH
PaBHOYCKOPEHHOM JIBMI)KEHUHW, YCKOPEHHE CBOOOJHOIO TMaJeHUs, KECTKOCTh NPYKUHBI, KOIPPUIUEHT TpeHHUs
CKOJILKCHHS, MEXaHU4YecKasi paboTa U MOIIHOCTh, YAaCTOTA W MEPHO]] KOJeOaHWii MaTeMaTUUeCKOro U MPY>KHHHOTO
MasTHUKOB, ONTHUYECKas CUja COOMPAONICH JMH3bI, PAJMOAKTUBHBIN (POH): TJIAHUPOBATH W3MEPEHHUs, COOMpAThH
AKCIICPUMCHTAJILHYI0 YCTAaHOBKY W BBITIOJNIHATH HM3MEPCHHS, CIEAys MPEIOKEHHON HWHCTPYKIUW, BBIYHCIISATH
3HAYCHHE BEJIMYMHBI U aHAJTM3UPOBATH MOJIYICHHBIC PE3YJIBTATHI C YUETOM 3a]aHHOM MOTPEITHOCTH N3MEPEHHUI;
coOI01aTh TIpaBuiIa TEXHUKHU 0€30MMacHOCTH TIPpH paboTe ¢ 1ab0paToOpHBIM 000PYI0BAHHUEM;

pasznuyaTh OCHOBHBIC MPU3HAKY U3YyUYEHHBIX (U3MUECKUX MOJIEeH: MaTepraibHas TouKa, abCOIIOTHO TBEPIOE TETIO,
TOYCYHBIN HCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, TUTAaHETapHAass MOJIC)Ib aTOMa, HyKJIOHHAsI MOJIE b aTOMHOTO SI/Ipa;



XapaKTepU30BaTh MPUHIHUIIBI JCHCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMUCTB C OMOPOM HA UX OMUCAHUS
(B TOM yucne: CHHUIOMETP, JATYMKHU MOJOKEHUS, PACCTOSHUSI U YCKOPEHHUS, PaKeTa, 3XOJOT, OYKH, MEPHUCKOI,
¢doToamnmapar, ONTUYECKUE CBETOBOIBI, CIIEKTPOCKOII, TO3UMETP, Kamepa BuiibcoHa), HCTIONB3Ys 3HAHUSI O CBOMCTBAaX
(bu3HUecKUX SIBJICHUN U HEOOXOAUMbIE PU3NYECKHUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIHHBIX TPUOOPOB U
TEXHOJIOTUYECKHUX TPOIIECCOB MPHU PEIICHUU YYEOHO--MIPAKTUYECKUX 3a/]ad, ONTUYECKHUE CXEMBI ISl TTOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie U cOOUparoIieit JIMH3E;

MIPUBOJUTH IPUMEPHI (HAXOAUTh UH(POPMAIMIO O MMPUMEPAX) MPAKTUYECKOTO UCHOJIb30BaHUS (PU3NUECKUX 3HAHUH B
MOBCEAHEBHOM JKM3HU IS oOecredeHus O€30MacHOCTU TMpu OOpalleHuH C NpubopaMu U TEXHUYECKUMU
YCTPONCTBAMU, COXPAHEHUS 3I0POBbS M COOIIOJICHUSI HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIIEH Cpejie;
OCYILIECTBJIATh MOUCK HH(opManuu (u3nyeckoro cojepxkanusi B HHTepHeTe, caMOCTOSTEILHO (OPMYIHPYs
MOMCKOBBIM 3ampoc, HAXOAWTh IyTH OMNPEAEICHUs] JOCTOBEPHOCTH TMOJYyYeHHOM HWHQOpMAIMu Ha OCHOBE
MMEIOLIUXCS 3HAHUU U JIOTIOJIHUTEIHHBIX NCTOYHUKOB,

UCIIOJIb30BATh MPHU BBITIOJIHEHUH YYEOHBIX 3aJaHU HAyYHO--TIOMYJISIPHYIO JIMTEPATypy (PU3UYECKOTO CoNep KaHus,
CIIPaBOYHBIE MaTEpHAJIbI, pecypchl ceTu MIHTepHeT, BIajeTh MpruéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHus
nH(pOpMaIuU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE MH(OPMAIIUU U3 HECKOJBKUX HUCTOYHUKOB
¢u3nueckoro coAepX)aHus, IMyOJMYHO TMPEACTABIATh PE3yNbTaThl MPOEKTHOW WM  HMCCIEIOBATEIHCKON
NEeSTETLHOCTH, TIPU ITOM IPAMOTHO UCIIOJIb30BaTh U3YUCHHBIN MOHATUWHBIN anmapar u3ydyaeMoro pasneina GUu3nKy u
COTIPOBOXK/IATh BBICTYIUICHHE MPE3CHTAINEH ¢ YIETOM OCOOCHHOCTEHN ayTUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3nes 1. ®u3uka u eé posib B NO3HAHUHM OKPY KAIOIIEro MIUpa
bubmuorexa [JOK
1.1 o - 2
HI3HKa - HayKa O npHpose https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHTICCICHE BT https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nean 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHNH BellleCTBA
bu6mmoreka [IOK
2.1 1
CTpoenHe peuiecTsa https://m.edso00.ru/7f416194
59 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHI] 2 1 bu6mmoreka [IOK
' BEILECTBA https://m.eds00.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.edso00.ru/7f416194
Wroro no pazueny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHITCCKOT ABHACHIC https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Hasnenue. llepenaya naBnenust TBEPAbLIMU 3 bubmuorexa [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHHE KHAKOCTH > https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmochepHoe faieHHe 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE - 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edso0o.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bu6nmoreka [JOK
51 Pabora u momtsocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Hpoctbie MeXaHH3MEI > ! https://m.edso0o.ru/7f416194
bu6mmoreka [JOK
53 Mexaneckas sHepria 4 1 https://m.eds00.ru/7f416194
Wroro no pazmeny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Pa3nen 1. TenioBble siBJaeHHsI
. bubmuorexa [JOK
11 CTpoenne u CBOHCTBA BeICCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tenobsie npoueccer 21 ! > https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNeKTpUUYecKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnunoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 II i i 2 1 7
OCTOAHBIN SHCKTPHHCCIHH TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABICHI 6 ° https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
SICKTPOMArHHTHAS HHAYKUIHS https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHoe Bpems 3
OBIIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B I 20 1 3
SaUMONCHCTBIC Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBT COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMACCIUE KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXQHHHICCKHE BOIHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pasznen 4. CBeToBbBIC ABJICHUS
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Pa3znen S. KBanToBbI€C SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 AAnepibie peakiuim ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001aK0IM I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 3 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoububie IlpakTunuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI
1 ®usuka — Hayka O pUpoE. 1
SBnenus npupobl
2 dusnyeckue SABICHUS 1
3 dusnuecKkre BeTUYUHbBI U UX 1
U3MepeHue
VYpok-uccnenosanue "M3mepenue
4 TEeMIIepaTypbl IPU TOMOIIN 1 1
KUJKOCTHOTO TEPMOMETpPA U JaTurKa
TeMmeparypbl"”
Metoabl Hay4HOTO MTO3HAHMUSL.
5 Onucanue GpU3NUECKUX SBICHUM C 1 bubmmorexa LIOK
N https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIeTIeH
VYpok-uccnenosanue "lIposepka
6 TUIOTE3bI: JaTbHOCTh MOJNETA apUKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIIie, YeM OoJIbIlie BBICOTA ITycKa"
Crpoenue BeniecTBa. ONBITHI,
7 JTIOKa3bIBAIOIINE TUCKPETHOE 1 bubmmorexa [OK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILIECTBA
bu6mmoreka [IOK
8 JIBr>KeHHE YacTHI] BEIISCTBA 1

https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «OnbITHI 11O

9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BELLIECTBA
Oco00OEHHOCTH arperaTHbIX COCTOSTHUI
BoJibI. O000IIIEHHE 10 pa3eTy bubnuorexa [JOK
11
«IIepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmorera [JOK
P P P https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 Ckopoctb. Equauie! ckopocTu
P S P https://m.edsoo.ru/ff0a079c
14 Pacuet nmyTu 1 BpeMeHHM IBUKCHHS bubmorexa [JOK
Y P A https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnnorexka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezenenne
IUIOTHOCTH TBEPAOTO TENA»
18 Pemenue 3amad mo teme "[l1oTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cwuita kak XapakTepHUCTHKa
19 B3anmoiecTBus Ten. Cuma
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas pabota «3ydeHue

3aBUCHUMOCTH PACTAKCHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

(medopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

21 SIBnenune TaroreHus. Cuia TSHKECTH
CBs3b MEXKY CUJION TSKECTH U

22 Maccoii Tena. Bec tena. Pemenue bubmmorexa LIOK

e ' | https://m.edsoo.ru/ff0al778
3aga4 1o teme "Cuiia TsHKeCTH

93 Cuiia TsSKeCTH Ha APYTHX IJIaHeTaX. bubnmoreka [JOK
Du3NYECKUE XapaKTEPUCTUKHU IJIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Hsmepenne cui. J[uHaMoMeT

P A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecoMocTh

https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CUJI, HallpaBJIEHHbIX
26 10 OJHOM IPSIMOK bubmorexa LHOK
. P ' https://m.edsoo.ru/ff0ala70
PaBHoOpelicTBYIOIAs CHIT

97 Pemenue 3anau mo teme
"PaBHonelicTByromIas cr"

28 Cuia TpeHus u €€ Bubl. TpeHue B bubnunorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabota «13yuenue
3aBUCHUMOCTH CHJIbI TPEHHS

29 CKOJIbXKCHUS OT CHJIBI IaBJICHUSI bubmmorexa [OK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAOIINXCS
IMOBEPXHOCTEW

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECHCTBYIOLIEN CUIIBI

31 Pemenue 3anau mo temaMm: «Bec bu6nmoreka [JOK

Tenay, «I'paduueckoe nzoOpaxeHue

https://m.edsoo.ru/ff0alde0



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

cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS
CHII»

Konrponbnas padora no remam:
«MexaHn4eckoe JBKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe n3o0pakeHne U,
«Cue»

33 Jasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIEHH ra3a oT 00bEMa bubmorexa LIOK
a ’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepenaua naBneHus TBEPALIMU

35 Tenpal\iln >1<Iil KOCTSIMU U FfsaMH bubmorexa HOK

> KHA ’ https://m.edsoo.ru/ff0a25b0
3axoH ITackans

36 JlaBlieHME B )KUJIKOCTH U Ta3e, bu6mmoreka [IOK
BBEI3BAaHHOE JIEUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amaud no teme «J/laBienue B bubmuorexa [JOK
’KMIKOCTH U rase. 3axkoH Ilackais https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK

38
Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970

39 I'unpasamuecknii mpecc bubmiorexa LOK

P p https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [lopuiHeBoi
JKUJIKOCTHBIA HAcOC
ATmochepa 3eMiIM U IPUYKHBL € bubnnorexka [JOK

41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. AtmocdepHoe bubnnorexka [JOK



https://m.edsoo.ru/ff0a20a6
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

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEpPHOTO
44 JABJICHUS OT BBICOTHI HAJl YPOBHEM buGnnorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomerp-anepoua. AtmocdepHoe bubmuorexa [IOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabota «OnpeneneHue
48 BBITATKUBAIOIIEH CUIIBI, bu6mmoreka [IOK
JIEHCTBYIOLIEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnast pabota 1mo Teme
49 «MccnenoBanne 3aBUCMMOCTH BeECa bubnuoteka [JOK
TeJa B BOJE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TN
bu6mmorexa [IOK
S0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOAKH H
onpeJereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3agau mo remam: «IlnaBanue bu6mmoreka [IOK



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

cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEPABIX TEN, )KUIAKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas pabora o reme

53 «J/laBieHue TBEPABIX TN, KUAKOCTEN

U Ta30B»
bu6mmoreka [IOK

>4 Mexarriecias padora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

> MomEOCTE. EAEHItE! MOTHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI1 MPH 1
noabéMe o Jiectauie"”

57 IIpoctsie MexaHu3Mbl. Peryar.

PaBHOBecue cun Ha peiyare
Pbruaru B TeXHHKE, OBITY U IPUPOJIE.

58 JlaGopatopHnas pabora 05 bubnuoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenue 3anau mo teme «Y cioBus bu6mmorexa [IOK
paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«M3mepenue KII/ naknonHOM
IIJIOCKOCTU»

61 Pemenue 3amaa mo teme "Pabora, bubmuorexa [JOK
MotrHocTh, KIT/I" https://m.edsoo.ru/ff0a4c48

62 MexaHuueckast SHEpTHsl. bubnuorexa [IOK



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

Kunernueckast u noTeHImaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpUMEHT I10 TeMe
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
WU3MEHEHUS KUHETUYEeCKON U
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
TJIOCKOCTH"

KoHnTtposbHas paboTta mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHrlit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnuyeckoe IBUKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

bu6nmoreka [JOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHrlit ypok. Pabora ¢ TekcTamu
o teMe "Padora. MOLIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [TOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpAOrO, KUAKOIO U 1 bubnnorexa [HOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPIOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHIMA 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusbie Tena 1
p pe https://m.edsoo.ru/ff0a5800
5 CmauuBaHme U KallWJUBSIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaTsIKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmupeHue u cxaTmue 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHI]
9 Buytpennss sHeprus. CriocoOsl 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPrUuun https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [JOK



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

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIECTB U MaTEPHUAIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnorel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa MPU CMEITUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacuer konmuecTBa TEIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 Jlaboparopnast pabora "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBa. Y IelbHas TEIIoTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX 1;Ie[ﬂ. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



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
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

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTENILHOM BJIaXKHOCTH Bo3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BJIQYKHOCTH BO3/TyXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KII/I TermmoBoro aBurarens.
TenuoBble ABUTATENN U 3aILATA
OKpY’Karollel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo teme
"TermmnoBble siBIcHUA. I3MeHeHNne
arperaTHbIX COCTOSIHMI BeriecTa"
Dnekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snextpuueckux 3apsiioB.
33 OnemeHTapHbIi 3apsn. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymiectBoBanus. Mcrounnku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U AUDIEKTPUKHT"
39 DNEeKTpUYECKU TOK B MeTaJljIax, bubnmnoreka [JOK
JKUJKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas 1enb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlaboparopHas pabota
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6



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
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGoparopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKA, UYILETO YEPE3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnengoBarenpHOE U MapatieabHOE
COETMHEHUS TIPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka

48 MIpaBUJIA CIIOXKEHUS HANIPSHKEHUN ITPU 1 bubnnoreka [JOK
[IOCJIEI0BATEIILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akona OMa ISt pasIngHOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60TpLI u II:/IOH_I:I)OCTI/I SHGKTpI/I‘IeCKOFO Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmorexa [TOK
P P v https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIEeKTPUIECKHUE 3apSIb.
54 3apsoKeHHbBIE TeJrI)a " UX ’ bubmorexa [TOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoercTBusl. [10CTOSIHHBIH
ANEKTPUYECKUNA TOK"
KonTponbHas pabota no teme
"DHEeKTPUUECKHE 3apsIIbI.
55 3a H)KCI;IHBIG Tea I/IpI/IX bubmmorera [TOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBusl. [10CTOSIHHBIH
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, UX
B3aUMOJIENCTBUE
57 VYpok-uccnenosanue "M3ydenue bubnmnoreka [JOK
MOJIEW ITIOCTOSHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIH U €ro 3HaYeHHue JUIS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
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59

OmneIT OpcTena. MarauTHoe nojie
JIEKTPUUYECKOro ToOka MarHuTHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >EeKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neicTBUSI MarHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcrionp3oBanue
ANEKTPOABUraTEIeH B TEXHUUECKUX
YCTPOWCTBAX M HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBaHue u usyueHue
paboTHI AJIeKTpOoABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenua

63

Onektporereparop. Crocoos
MTOJTYYCHUS MICKTPUICCKON SHEPTHH.
DNeKTPOCTaHIIUHU Ha
BO300HOBIIEMBIX UCTOYHUKAX
SHEPTUHU

64

65

66

[ToaroroBka K KOHTPOJILHOM paboTe
10 TeMe "DIIEKTPUUECKUE U
MarHvuTHBIC SBICHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAaTHUTHBIC
sIBJICHUS "

PesepBHelit ypok. Pabora ¢ Tekctamu

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TemnoBele ssBiaeHus"

https://m.edsoo.ru/ff0accse

PesepBHbIil ypok. Pabora ¢ TekcTamu

R . bubmuorexa [JOK
o7 HO TEME HOCTUMHH,I: 11/1 1 https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1
1o Teme "MarHuTHsbl€e siBiIeHUS"
BIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I1O 68 145

I[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
[1]
Jr:;-n Tewa ypoka Bcero Koutpoaensie — Ipakruveckue il:;:eﬂﬂﬂ :)I;l[()l;l:())]]z};feﬂbﬂble
padoThI padoThI pecypeni

1 MexaHnndeckoe JBHKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubnuorexa [IOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsIMONIMHENHOE 1 Bbu6motreka [JOK
JBUKEHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIUHENHOE

4 nekenue. CpeHsst © MTHOBEHHas 1
CKOpPOCTh

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubmuoteka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHEHNHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1
I'padux ckopocTH
Jlaboparopnast pabota "Ornpenenenue

7 YCKOpPEHHS Tena Ipu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

8 CBoOomHoe nagenne tein. OIbITH 1
lanunes

9 PaBHOMEpPHOE IBUYKEHUE 11O 1 bubmuoteka [IOK

OKPYKHOCTH. HCpI/IO)I 1 9acToTa

https://m.edsoo.ru/ff0ael76



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

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHoOpelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroema. Saon Iyxa im0tz
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUsD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Omnpenencaue bubnuotexa [JOK
KO3 PHUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3amau mo teme "3akoHbI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ffOafb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



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
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
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https://m.edsoo.ru/ff0af044

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agaud mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubnxorexa LTOK
| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [lepBas kocMHUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHON TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
26 i
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ffOafe36
3aKperIEHHON OChIO BpAIICHUS
27 MowmenT cuinsl. LlenTp TspKECTH
28 Pemenue 3agad nmo reme "MomeHT bubmmoteka IIOK
cunbl. LlenTp TsKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
29 TeMe "MexaHN4eCcKOe IBUKEHUE bubmorexa HOK
. ) https://m.edsoo.ru/ff0b0408
Bzanmoneiicrue ten"
KonTponbHas pabota no teme
30 "MexaHHYeCKOe JIBIKEHUE buomorexa LIOK
N .\ ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHUs UMITyJbca. YTIPYroe u buomorexa LIOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenue 3agad nmo reme "3akoH but6mmoreka [IOK
32 "
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa U MOITHOCTh bubmmorexa LIOK
P B https://m.edsoo.ru/ff0b0a84
PaboTa crIIbI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBsi3b DHEPrUH U PadOTHI.
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yuenue bubmmnoreka HOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnmnorexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA
MasiTHUKH
VYpok-uccienoBanme «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmorexa [TOK
PHOA https://m.edsoo.ru/ff0b197a
MIPYXUHBI U Macchl rpy3a»
45 [IpeBpamenue sHepruu npu

MeXaHHYECKUX KOJIeOaHUsIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabota «Onpenenenue
YaCTOTHI U TIEpHO/Ia KoJeOaHn i
PY)KUHHOTO MasTHHUKa»

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJIeOaHui
rpy3a, NOABELIEHHOIO K HUTH, OT
MacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE
MOIEPEYHBIE BOJTHBI

Ypok-koupepenus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJI€.
Ceiicmuueckue BOJTHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

bubnuoreka [IOK
https://m.edsoo.ru/ff0b21fe

51

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKUI pE30HAHC
Ypok-koHpepeHus "YIbpTpa3ByK u
UHOPA3BYK B IPUPOJE U TEXHHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "3aKOHBI COXPaHEHHS.
Mexanuueckue KoieOaHus 1 BOJTHBI"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0

55

Kontponbras pabota mo teme
"3akoHbI cOXpaHeHus1. MexaHn4eckue
KoJieOaHus U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpok-uccnenosanue "MU3yuenue
P . 7 bubnuorexa [IOK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DneKTpoMarHuTHasi IpUpoIa CBETa.
61 Cko OF()lTI) cBeTa Bongosme CBOWCTBA bubmmorexa [JOK
P ’ https://m.edsoo.ru/ffob31d0
cBeTa
Hcrounuku ceera. IIpsaMonuneitHoe
62 acrpoCTpaHEHUE CBeTa. 3aTMEHUS bubmorexa HOK
PacpocIp ' https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KeHHs CBETa. 3epKaa.
63 PemeHHep3aI[aq Ha I I/IMCHCI:{I/IC bubnmorexa OK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [Ipenomnenune cBera. 3aKkoH bu6muoreka [IOK
MPEJTOMJIEHHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpAKEHUE CBETA.
65 chonw%ﬁie HOHHorpo BHYTPEHHETO bubmmorexa [JOK
y1p https://m.edsoo.ru/ffOb3c5c
OTpPaKCHHS B ONTHYECKHUX CBETOBOAX
66 JlaGopatopnas pabora "HccnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBUCUMOCTH yTJia MPETOMICHHS
CBETOBOTO JIy4a OT yTIJia MaJIcHus Ha
rpaHule "BO3ayX-CTEKJIO

nn

Ypok-koHpepennus "Micnons3oBaHue

67 MOJIHOTO BHYTPEHHETO OTPAKECHHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"
68 Jlua3zel. OnTudeckas cuiia JIMH3bI bubmmorexa [JOK
https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [IOK
69 [TocTpoeHne N300paKeHM B TNH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas padora "Onpenenenue
70 dox I;Hori pachos{HHs{ u OII)TTHIICCKOﬁ bubsmotexa [IOK
Y . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOLEei INH3bI
7 Ypok-koH(pepenus "OnTudeckue bubnnoreka [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
bu6nmorexa LIOK
72 ['na3 xak ontuyeckas cucrema. 3peHue
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanurts 3penue"
Paznosxenue 6enoro ceera B CEKT).
74 Omneitel HetoToHna. Crnoxxenue bubmuoreka [IOK
CIEKTpaJIbHBIX UBETOB. [{ucnepcus https://m.edsoo.ru/ffOc0f4c
CBeTa
JlabopaTtopHas padota "OMBITHI 11O
Pa3I0KEHUIO OENIOTO CBETA B CIIEKTP H
but6mmorekxa [IOK
75 BOCTIPUSATHUIO [IBETA IPEIMETOB MPH HX

HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTper"

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepenus u qudpaxuus’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOZEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanve U MOTJIONIEHUE CBETa
79 atomoM. KBanTebl. JInHneluaTeie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
80 "
CIEKTPOB UCIIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BHIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro spa. Hykinonnas bubnnoreka [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIPEBpALCHUS. bubmmnoreka HOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PaguoakTrBHBIE IpEBpaIieHUs" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
Ypok-koupepenius "PagnoakTuBHbIE
86 I/IBFJ)'I eHI/I:Ib Bpn I/III oze M)Ie 17000303 (S Bubmmorexa [IOK
i | PHPOE, MEAIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccjlx paHeHESI 3aH$1 OBOT'O M MAacCOBOT'O bubmorexa [TOK
P AR https://m.edsoo.ru/ff0c1c58
qucel
88 DHeprus CBA3u aTOMHBIX saep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
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https://m.edsoo.ru/ff0c1d7a

89

Pemrenue 3amau no reme "SnepHeie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus sep.
Ncrounuku sHeprun ConHua v 3BE311
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanrtoBsie siBneHus"

KonTponbHas pabora no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBbI€ siBeHUS"

bubnmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumoneiicteue ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06o61eHue. Peenne
PACUCTHBIX U KAYCCTBCHHBIX 3aJ1a4 I10
teme "TemnoBsie nmpouecco”

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KAYECTBEHHBIX 3a/1a4 T10
teme "KIIJ] TerioBsix qBurarenei"

IToBTropenue, o6o0menue. Pemenue

pacUeTHBIX U Ka4ECTBEHHBIX 3314 110
teMme "KIIJI[ anekTpoycTtaHOBOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, o6o0mIEHHE.

bubnunoreka LIOK
%8 iIa60paT0pHBIe P a6o"TH 1o xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
IToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeME "3aKOHEI 1 buGnuorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTamH 110 Teme "CBeTOBEBIE 1 bubnnorexa [JOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 Tekcramu 1o TeMe "KBaHToBas u 1
sanepHas gpusnka"
OBHIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME
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