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MHNOACHUTEJIBHAS 3AIINCKA

IIporpamma 1o ¢Qu3uke Ha yYpOBHE OCHOBHOTO OOINEro 0Opa3oBaHMs COCTaBlIcHa Ha OCHOBE
MOJIOKECHUH W TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUsS Ha 0a30BOM ypOBHE OCHOBHOI 00pa3oBaTenbHOM
nporpammel, npeacraBieHHbx B PI'OC OO0, a takxke ¢ yu€roMm QenepanpbHOil pabodeid mporpamMmbl
BocnutaHnus M KoHnenimu npernogaBanust yueOHOTO npeamera « Du3ukay.

ConepkaHue TMporpamMMbl 10 (H3HWKE HampaBlieHO Ha (HOPMHUPOBAHWE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYAIOIIUXCS W OPTraHM3alni0 W3y4YeHus (HU3NKU Ha [esATeNbHOCTHOW ocHoBe. B
nporpamMmme 1o (pHU3HMKe YYHUTHIBAIOTCS BO3MOXKHOCTH YYEOHOTO IMpeaMeTa B pealu3aluu TpeOOBaHH
OI'OC OO0 Kk IIaHHPYEMBIM JMIHOCTHBEIM WM METAaNpeIMETHBIM pe3yJbTaTaM OOYUYEHHUS, a TaKKe
MEXIIpEeMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX MpPEIMETOB HA YPOBHE OCHOBHOTO OOILIETO
00pazoBaHwUs.

[IporpamMma o ¢u3HKe yCcTaHABIMBAET paclipelelieHne yaeOHOro MaTepuaia mo rofgaM o0ydeHns
(mo kmaccam), mpeyaraeT NPUMEPHYIO MOCIEeN0BAaTENbHOCTh M3YYEHHS TE€M, OCHOBAaHHYIO Ha JIOTHKE
Pa3BHUTHS IPEAMETHOTO COACPIKAHUS M YIETE BO3PACTHBIX OCOOEHHOCTEH 00yJarOIIIXCSl.

[Iporpamma mo ¢usuke pazpaboTaHa C LENBIO OKAa3aHWS METOJMYECKOW IOMOIIM YYHTENO B
CO37aHuH paboUelt MporpaMMbl IO YICOHOMY TTPEIMETY.

Ousnka SBISETCS CHCTEMOOOPA3yIOIIMM [UIl E€CTECTBEHHO-HAYYHBIX YYEOHBIX NpPEAMETOB,
MOCKOJIbKY (DU3MUYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U ABJICHUH, N3y4aeMbIX XMMHEH, OHOJIOTHEH,
acTpoHOMHUeW W (U3NUECKON reorpaduell, BHOCHT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHUDA,
npenocTasisieT Haubosee sicHble 00pa3lbl MPUMEHEHUS! HAYYHOTO METO/a MO3HaHUs, TO ecTh crocoda
[TOJTy4eHUs TOCTOBEPHBIX 3HAHUI O MHpeE.

OxHa U3 TIaBHBIX 3a4a4 (PU3NIECKOro 00pa3oBaHUsl B CTPYKTYpE O0IEro 00pa3oBaHUs COCTOUT B
(hopMHpOBaHUM €CTECTBEHHO-HAYYHOW IPAMOTHOCTH M HHTEPECa K HayKe Y 00yJaroImuxcsl.

Uzyuenne ¢usukum Ha  06a30BOM  ypOBHE MpenmnoiaraeT  OBJafCHUE  CICAYIOUIMMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3yIOIHUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!

®  HAy4YHO OOBSCHATH SIBICHUS;

®  OIICHUBATh U IOHUMATh 0COOEHHOCTH HAYYHOTO MCCIIEIOBAHMUS;

®  UHTEPHPETUPOBATH JaHHBIC U WCIIOIH30BaTh HAYYHBIE TOKA3ATENbCTBA IS TTOTYICHHUS
BBIBOJIOB.

Lenu n3zydenus GuU3MKU Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHus onpeseicHbl B KoHienuu
npenofaBaHusi ydeOHoro mpenmera «®u3uka» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoit
Oenepannu, peaqu3yIOMUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHOW pelIeHreM
Komnmernn Munncrepcra npocsemenusi Poccuiickoit @enepannu (mpotokon ot 3 mekadpst 2019 1. Ne
[IK-4BH).

Lenn usyyenns pu3MKu:

e mpuoOpeTeHHe WHTEpeca W CTPEMIICHHUs] OOydYalomuXcs K HAYYHOMY H3YUYCHHUIO TPUPOJEI,

pa3BHUTHE WX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX COCOOHOCTEH;
e Dpa3BUTHE TPEACTABICHHH O HAYYHOM  METOJA€ TO3HaHUus W (QOpMHUpOBaHHE
HCCIIEIOBATENBCKOTO OTHOIICHUS K OKPYKAIOIIAM SIBIICHHSIM;

e (opMupoBaHNE HAYYHOTO MUPOBO33PEHHS KaK Pe3yNbTaTa N3y4eHHs OCHOB CTPOCHHUS MaTepUH
1 QyHIaMEHTAIBHBIX 3aKOHOB (DPU3UKH;

e (opMupoBaHHE TPEICTABICHUN O pOIU (PU3UKHU IS Pa3BUTHUS JIPYTHMX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTHUH;

e pa3BUTHE MpPEACTABICHUH O BO3MOXKHBIX cepax Oymaymiel mpodeccHoHaIBHON AEATEIbHOCTH,
CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JaJIbHEHIIIEMY O0y4EHHIO B 3TOM HAIIPABJICHHH.

Hocrmwkenne 3TuX 1eneil mporpaMmbl 1o (pU3WKe Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
o0ecrieynBaeTCs peleHueM CIeyIoNX 3aAay:

e mpuoOpeTeHHE 3HAHUH O IHUCKPETHOM CTPOCHMHM BEIECTBA, O MEXAHMYECKHX, TEIUIOBBIX,

ANEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHUSX;



e mpuoOpeTeHHEe YMEHHH ONMCHIBATE M OOBACHATH (DU3UUECKHE SIBJICHUS C HCIOJIb30BAHUEM
MOJYYEHHBIX 3HAHU;
® OCBOCHHME METOJOB pEIICHHS MPOCTEHIIMX PacYETHBIX 3aJad C MCHOJIb30BaHUEM (PU3NUECKUX
MOJIeINIeH, TBOPUECKUX U NPAKTUKO-OPUEHTUPOBAHHbIX 33/1a4;
e pa3BUTHE yMEHHMH HAOIOAaTh NPUPOIHBIC SBICHUS ¥ BBIIOJHATH OIBITHI, J1A0OPAaTOpPHBIE
paloOThI U 3KCIIEPUMEHTANILHBIE UCCIIEAOBAHMS C UCIIOIb30BAHHEM H3MEPHUTENbHBIX IPHOOPOB;
e ocBoeHue mpuéMoB paboTel ¢ uUHpOpManmeld (GUINUECKOTO COJNEpPXKAaHUS, BKIIOYAs
MHQOPMAIIMIO O COBPEMEHHBIX AOCTIKEHUSIX (PU3MKM, aHAIM3 M KPUTHUECKOE OIICHHBAHHE
UH(pOpMAITIH;
® 3HAaKOMCTBO cO cdepamu TPOQPecCHOHATBHON NeSITEIbHOCTH, CBSA3aHHBIMH C (DU3UKOH, H
COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBaHHBIMU HA JIOCTIKEHHUSIX (PU3HMYECKON HAYKH.
Ha u3yuenue ¢uzuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHuUsl OTBOJUTCS
238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B Helenm0), B 8 kimacce — 68 gacos (2 yaca B HeeNn0), B 9
KJracce - 102 gaca (3 gaca B HEJIEITIO).

[Ipennaraemplii B mporpamme 1o (U3MKe IepedyeHb JabopaTOpHBIX PadOT U OMBITOB HOCUT
pEKOMEHIATeTbHBIA XapaKTep, YUUTelb JeNlacT BhIOOp MpoBeneHHs JabopaTOpHBIX paboT M OMBITOB C
y4€TOM HHIUBHUIYaJbHBIX OCOOCHHOCTEH OOYy4YaroLMXCs, CHHCKAa 3KCIIEPUMEHTANbHBIX 3alaHuil,
npeasaraeMpIX B paMKax OCHOBHOTO TOCYIapPCTBEHHOT'O 9K3aMeHa 110 (PHU3HKE.



COJAEP)KAHUE OBYYEHUSA

7 KUIACC

Pa3nen 1. ®u3uka u eé posib B IO3HAHHM OKPY Kalolero Mupa.

Odmsuka — HayKa o pupoze. SBnenus npupoasl. Puzndeckue IBICHUS: MEXaHINYECKHE, TEIIJIOBEIE,
3JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Odusnueckue BeauunHbl. M3Mepenne Gusnueckux BenuunH. Ousudeckue mpubopsl. [TorpemHocts
n3MepeHuid. MexxnyHapoHasi cucreMa eIMHULL.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAYKHM HM3Yy4alOT NpUpoxy. EcTecTBeHHO-HaydHBIH METOX
MMO3HAHWS: HAONIONEHHE, TIOCTAHOBKA HAYYHOTO BOMPOCA, BBLABIDKEHHWE THUIOTE3, JKCIEPUMEHT IO
MpoBEpKe TUIOTe3, 0OBsICHEHHE HalmogaeMoro aeieHus. Onucanne pU3NYecKuX SBJICHUH ¢ TIOMOIIBIO
MOJEJIEH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIUIOBEIC, JICKTPUUYECKUE, MATHUTHBIC, CBETOBBIC SIBICHMUS.

2. Oduzmueckue TPUOOPHl W TPOIEAYpa MPSAMBIX H3MEPEHHWH aHAIOrOBBIM M IM(POBBIM

npuOOpoOM.

Jlabopamopnusie pabomol u onvinol.

Omnpenenexue EeHBI JeEHUS MIKaJIbl U3MEPHUTEIBHOTO IprUOopa.

M3mMepeHue paccTOSHUIM.

N3mepenne 00bEMa KUIKOCTH U TBEPIOTO TEIA.

Omnpenenexnue pazMepoB MajbIX Tel.

W3mepenne TemnepaTypsl IpH TOMOIIH JKUAKOCTHOTO TEPMOMETPA U IaTYNKa TEMIIEPaTyphI.

ok wNRE

[IpoBenenvie nccienoBaHus MO MPOBEPKE TUIOTE3BI: HATbHOCTh MOJETA MIAPUKA, MYIIEHHOTO
TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIBIIIC BBICOTA ITyCKa.

Pasnen 2. [lepBoHayabHbIE CBeIEHUSI 0 CTPOEHUH BellecTBA.

CrpoeHHe BeUIECTBA: aTOMBI U MOJIEKYJBI, UX pa3Mepbl. ONbBITHL, AOKA3BIBAIOIINE IHUCKPETHOE
CTPOCHHE BEIIEeCTBA.

JBmxenune gactui BemiecTBa. CBA3b CKOPOCTH JABIDKEHHS YaCTHII C TeMIepaTypoil. bpoyHoBckoe
IBrKeHue, mud¢y3us. B3aumoieiicTBre 4acTHUI BEIISCTBA: MPUTHKEHUE U OTTAIKUBAHUE,

ArperatHble COCTOSHHS BEIIECTBA: CTPOCHHE Ta30B, KUAKOCTEH M TBEPIABIX (KPUCTAJUTMYECKHUX)
Ted. B3auMOCBs3p MeEXIy CBOWCTBAMHM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX M HX
ATOMHO-MOJICKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSHUHN BOJIBI.

JHemoncmpayuu.

1. HaGnroneHue OpOYHOBCKOTO JABMXKCHHUSI.

2. Hab6monenne muddy3um.

3. HaGmronmenwe sBIeHWH, OOBIACHAIONMIMXCA NPHUTHKEHUEM WIH OTTAIKUBAHWEM YaCTHIT

BEILIECTBA.

Jlabopamopnuvie pabomol u onvinol.

1. Ormenka quamMeTpa aToMa METOJOM PSIOB (C UCIOBb30BaHueM (GoTorpadmii).

2. OmnbIThI IO HAOTIOACHUIO TEIUIOBOTO PACIIIMPEHUS Ta30B.

3. OnbITh IO OOHAPYKECHUIO ACHCTBUS CUII MOJICKYJIIPHOTO MPUTSKCHHUS.

Paznen 3. /IBukeHHe ¥ B3aUMoO/IeiicTBHE TeJl.

Mexanunueckoe nBmwxeHue. PaBHOMepHoe u HepaBHOMepHOe aBmxkeHue. Ckopoctb. Cpensss
CKOPOCTH TIPU HEPABHOMEPHOM JBIDKEHUH. PacuéT myTu U BpeMEHH IBIDKCHUSL.

SBnenue mHepuuu. 3akOoH HHepuUUU. B3aumopeilcTBue Tena Kak NMPUYMHA U3MEHEHHUS CKOPOCTHU
IBIDKEHUST Teil. Macca Kak Mepa HHEepTHOCTH Teia. [lmoTHocTs BemiecTBa. CBS3h IUIOTHOCTU C
KOJIMYECTBOM MOJIEKYJT B eIMHUIIe 00BEMa BeIeCcTBa.

Cuna kak XxapakTepucTHKa B3aumojedcTBus Ten. Cuna ynpyroctd u 3akoH I'yka. M3mepenue
CIJIBI C TIOMOIINBI0 TWHAMOMETpa. SIBIeHHME TATOTEHHS M Ccwia TsokecTd. CHioa TSHKECTH Ha JPYTHX
miaHerax. Bec Tema. Heecomocth. CroxeHue CHI, HaOpaBIECHHBIX MO OJHOM MPSMOM.



PaBrogeticTByromas cwit. Cuma TpeHns. TpeHHe CKONBKEHUS W TpeHHe IMOKOos. TpeHue B Mpupoje u

TEXHUKE.

Hemoncmpayuu.

1. HalGmroneHue MEXaHMYECKOTO JIBIKEHHS Tela.

2. U3mepeHue cCKOPOCTU MPSIMOJIMHENHOTO ABHXKCHHUSL.

3. HaOnroneHue sIBJICHUS UHEPIUU.

4. Hab6moneHne N3MEHEHUST CKOPOCTH MPU B3aUMOJCHCTBUH TETI.

5. CpaBHeHne Macc 1o B3aUMOJEHCTBUIO TEIL.

6. CroxeHue Cujl, HaPaBICHHBIX O OJHOU MPSIMOM.

Jlabopamopnusie pabomol u onvinol.

1. OmpeneneHne CKOPOCTH paBHOMEPHOTO [BW)KEHHSA (IIapuKa B KUAKOCTH, MOIETH
3JIEKTPUIECKOTO aBTOMOOUJISI U TaK Jajee).

2. OmnpexeneHue cpeHE CKOPOCTH CKOJIBKEHUS OPYCKa WK IIapHKa 110 HAKJIOHHOM TIOCKOCTH.

3. OrmpexneneHue IIOTHOCTH TBEPAOTO TETA.

4. OmeITBl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTsDkeHus (aedopmanuu) TPYXKHHBI OT
MIPWIOKEHHON CUJIBL.

5. OmnpITe, IEMOHCTPUPYIONIME 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJBXKCHHUS OT Beca Tela |

XapaKTepa CONMPUKACAOIINUXCA HOBCpXHOCTeﬁ.

Pasneu 4. laBiienne TBEPABIX TeJl, JKUAKOCTe 1 ra3os.

Hasnenne. CrnocoObl yMeHbIIEHMS M YBEJIWYEHMs naBieHus. JlaBneHue rasa. 3aBHCHMOCTb
naBlieHHs rasa oT oObEma, TemmepaTypbl. llepemaua maBieHust TBEPABIMH TeNaMH, XHUIKOCTAMH H
rasamu. 3akoH [lackamnst. [THeBMarndyeckre MalIMHBL. 3aBHCHMOCTH JaBJICHUA XUJIKOCTH OT FJ'Iy6I/IHLI.
I'mapocratnyeckuit mapagoke. Cooduiaronmecs: cocyasl. I napaBiniecKue MexaHu3MBbl.

At™mocdepa 3emiu 1 atMocdepHoe JapieHre. [I[pUUnHBI CyIIECTBOBAHUS BO3YIIHOH O0OIOYKH
3emmu. Ombir Toppuuemnu. M3mepenune arMocepHOro [aBiieHHSA. 3aBHCHMOCTh aTMOC(HEPHOTro
JaBJICHUS OT BBICOTHI HaJ ypoBHEM Mopsl. [Ipubopsr aiist m3MepeHus: aTMOCpEepHOTO AaBICHUSL.

JleficTBUE )XKHIKOCTH Y Ta3a Ha MOTPYXEHHOE B HUX TeJIO. BEITaNKMBaromas (apxXxuMea0Ba) cCuia.

3akoH Apxumena. [Inapanue ten. Bo3gyxomnnaBanue.
Hemoncmpayuu.

ok wNeE

~

3aBUCUMOCTb JABJICHUS T'a3a OT TEMIEPATYPHIL.

Ilepenaua naBneHUs >KUIKOCTBIO U Ta30M.

Coobmmarommuecst COCyIbl.

I'mnpaBnuyeckuil npecc.

IIposiBnenue neficTBUS aTMOCHEPHOTO TAaBICHUS.

3aBHCHMOCTh BBITAIKMBAIOIIEH CHIBI OT O0bEMa MOTPYKEHHOW YacTH Tella U IUIOTHOCTH
JKHJIKOCTH.

PaBeHCTBO BHITAJIKUBAIOIIEH CHUIIbI BECY BRITECHEHHOM KUIKOCTH.

VYcaoBue muiaBaHusl TEN: MUJIABAHUE WM MOTPYKEHHE TENl B 3aBUCHUMOCTH OT COOTHOILEHUS
IUIOTHOCTEU Tejaa U KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1.

UccnenoBanne 3aBHCUMOCTH Beca Tela B BOJAE OT 00BEMa MOTPYKEHHON B JKUAKOCTh YACTH
Tena.

OmnpeneneHne BRITATKABAIONISH CHIIBI, IEHCTBYIOIIEH HA TENO, MOTPYKEHHOE B JKUAKOCTb.
IIpoBepka HE3aBUCHUMOCTH BBITAJIIKMBAIOUICH CHUIIbI, JEHCTBYIOLIEH HAa TENO B >KUIKOCTHU, OT
MAacchl Teja.

OmBITHI, JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTD BBITAIKUBAIOIIEN CHUIIBI, IEUCTBYIOIIEH HA TEJNO B
JKUJIKOCTH, OT 00bEMA MOTPYKEHHOHN B )KUIKOCTh YaCTH TeJa U OT TUIOTHOCTH JKUIAKOCTH.
KonctpyupoBanue apeomeTpa WO KOHCTPYHPOBAaHWE JIOJKU U oOmpejeleHue 8
TPy30HO0ABEMHOCTH.

Pa3zpnen 5. PaGora 1 MOIIHOCTh. DHepPrusi.



Mexanudeckas pabota. MOIITHOCTS.

[IpocTeie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBmiio paBHOBecUs pblyara.
[Ipumenenue mpaBuia paBHOBeCHS phlyara K Oyoky. «3ojotoe mpaBuioy» mexaHuku. KIIJ| mpoctsix
MexaHU3MOB. [IpocThie MeXxaHU3MBI B OBITY U TEXHHKE.

Mexanudeckas 3Heprus. Kunetnueckas u nmoTeHUuanbHas sHeprus. [IpeBpaienue ogHOro Buaa
MEXaHUYECKOU SHEPruu B Apyroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomul u onvimul.

1. Omnpenenenue pabOTHl CHIBI TPSHHS MPU PaBHOMEPHOM JIBUKCHUU Tella IO TOPU30HTAIHHON

MIOBEPXHOCTH.

2. HccnenoBaHue yCcJIOBUI paBHOBECHS pblyara.

3. Usmepenue KIIJI HakIOHHON INIOCKOCTH.

4. N3ydeHue 3aKOHa COXpPaHEHUS MEXaHUYECKON SHEPTHH.

8 KUIACC

Paznen 6. TemoBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIAPHO--KHHETHYECKOW TEOpUH CTPOEHHs BemlecTBa. Macca o
pasMepsl  atoMoB  u  Moyekysd.  OTBITBI,  TOATBEPXKAAIONINE  OCHOBHBIC  ITOJIOKEHUS
MOJIEKYJIAPHO-KHHETHYECKOI TeopuH.

Mogemn TBEPAOTO, XKHUAKOTO W Ta3000pa3HOr0 COCTOSHWM BemecTBa. Kpucrammdeckue U
amopdubie Tena. OOBSCHEHHE CBOMCTB Ta3oB, KUAKOCTEH M TBEPABIX Tel HA OCHOBE ITOJIOKEHHI
MOJIEKYIIPHO--KHHETHYeCKON Teoprun. CMaynBaHNe M KallWJUIIpHbIE BJeHN. TemnIoBoe paciupeHue u
cKarue.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEMJIOBOTO JBWKEHHS 4YacTHll. BHyTpeHH:SA
sHeprus. CrocoObl M3MEHEHUS BHYTPEHHEW SHEpPrHu: TeIlonepenada W coBeplieHue padoTsl. Buier
TEeIUIoNepeayn: TeIUIONPOBOAHOCTD, KOHBEKIIUS, U3TyUEHHE.

KonmaectBo TermnoTsl. Y aenpHas TEIIOEMKOCTE BellecTBa. Termioo0MeH 1 TeIJIOBOE PaBHOBECHE.
VYpaBHeHue TeruioBoro OamaHca. [lnaBiieHue W OTBepleBaHUE KPHUCTALTMYECKUX BEHICCTB. Y ICNbHAS
TemioTa IuiaBieHus. IlapooOpa3oBanue u koHueHcanus. Mcmapenue. Kumenue. YienbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUIIEHUS OT aTMOC(EPHOTO JIaBIICHUS.

Brnaxnocts Bo3iyxa.

OHeprus ToruBa. Y IeNbHas TEIIOTa CTOPaHuSI.

[punnuner padotel TemioBbix apuratencit KI1J| teruioBoro apuratens. TemoBble IBUTATENH U
3aIUTa OKPY>KaroIiei cpepl.

3aKOH COXpaHEHUS U MPEBPAIICHUS JHEPTUU B TEILIOBBIX ITPOIIECCaX.

Hemoncmpayuu.

Hab6nronerre 6poyHOBCKOTO IBHKEHUS.
Hab6monenne quddysun.
Habnronenve sSBiIeHU CMauyUBaHUs M KaTWIUISIPHBIX SIBJICHHH.
Habmonenre TemmoBoro paciupeHust Ted.
W3meHenne naBieHus ra3a Mpu N3MEHEHUH 00bEMa 1 HarpEeBaHUM WITH OXJIAKICHHH.
[IpaBuna u3mepeHus: TeMIeparypel.
Buapl Tennmonepenaun.
OxJak/IeHre P COBEPIIIEHUN PaOOTHI.
Harpesanue mpu coBepiieHnn pabOTH BHEITHIMH CHIIAMHU.
. CpaBHeHHE TEMIOEMKOCTEN Pa3INYHBIX BEIIECTB.
. Habmronenue xumneHus.

LN AEWNR

[ S
N B O

. HaGmoienue nocrosiHCTBa TeMIiepaTyphl MIPH TUIABJICHHUH.
13. Mozenu TEIIOBBIX ABUTaTENCH.
Jlabopamopnuie padbomot u onvimot.



OMBITH TI0O O0HAPYKCHHUIO TEUCTBUSI CHIT MOJICKYJISIPHOTO TTPUTSKCHHS.

OnbITHL IO BRIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIM MJIU caxapa.

OMNBITHI TT0 HAOIIOIEHHUIO TEIUIOBOTO PACHIMPEHHUS T'a30B, KHUIKOCTEH U TBEPIBIX TEI.
OmnpeneneHue JaBICHUS BO3/yXa B OAJUIOHE IIPHUIIA.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHHUS BO3AyXa OT €ro o0hEMa M HarpeBaHU

e wWN e

WM OXJIAXKICHHUS.
6. IlpoBepka THUHOTE3Bl JUHEWHONW  3aBHUCUMOCTH  JAJMHBI  CTOJNOMKA  KMIKOCTH B
TEPMOMETPUIECKON TPyOKe OT TeMIepaTyphl.

7. Habmonenne n3MeHeHNs] BHYTPEHHEH SHEPTUM Tella B pe3ysbTare TeIuionepenadn u padboTsl
BHEIIHUX CHJL.

8. HccnenoBanue siBIEHUS TEIIOOOMEHA IPU CMEITMBAHUY XOJIOTHOW U TOpSYei BOIBI.

9. OnmnpeneneHne KOJWYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAON TPH TEIUNIOOOMEHE C HarpeThIM
METAJIITMYECKUM IIUIUHIIPOM.

10. Omnpenenenne yaenbHON TEIUIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoliecca UCIapeHusl.

12. OmnpeneneHre OTHOCUTENBHOM BIAKHOCTH BO3AyXa.

13. Onpenenenue yaenbHOM TEIUIOTH IUIaBIEHUS JIbA.

Pa3znen 7. dnekTpuyeckue H MATHUTHbIE SIBJIEHHS.

OnekTpuzauus Ten. JIBa poaa sMeKTpUUecKuX 3apsaoB. BzaumonelicTBre 3apssKeHHBIX Tel. 3aKOH
KyHOHa (3aBI/ICI/IMOCTI> CHJIbI B33HMOI[€I710TBH51 3apsAKCHHBIX TEJI OT BCJIMYUHBI 3apsaJ0B U paCCTOSIHHUA
MEXTy TEeJIaMH).

Onextpuueckoe mnose. Hampspk€HHOCTh 3nekTpudeckoro mnonas. [lpuHnun cynepno3unuu
JJIEKTPUYECKHX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenn snextpudeckux 3apsaoB. DJEeMEHTapHBIA 3iekTpudeckuil 3apsna. CTpoeHue aroma.
[IpoBOAHMKY 1 AMINEKTPUKHU. 3aKOH COXPAHEHHUS dIEKTPHUECKOTO 3apsa/a.

ONEKTPUYECKUN TOK. YCIIOBUSL CYLIECTBOBAHUS 3JEKTPUUECKOTO TOKA. MICTOUHMKHU MOCTOSIHHOTO
ToKa. [leficTBUS 3JIEKTPUUECKOTO TOKa (TEIMJIOBOE, XMMHYECKOE, MarHUTHOE). DJIEKTPUYECKUH TOK B
JKUAKOCTSIX U ra3ax.

OnexTtpuyeckas nens. Cuna Toka. DnekTpuueckoe HampskeHue. COINpOTHBIEHHE MPOBOAHUKA.
VYaensHOe compoTWBieHHWE BemecTBa. J3akoH Owma g ydactka nenu. [locrmemoBatensHoe W
napajJieabHOE COCIMHEHNE MTPOBOJIHUKOB.

PaGota u MomHOCTH 3JNeKTpUYecKoro Toka. 3akoH Jlxoyms—JleHma. DJeKTpuyeckue Lenu |
MMOTPEOUTENH AIIEKTPHUUECKOH SHepTun B ObITY. KopoTKoe 3ambIkanue.

[ToctosiHHble MarHuTHL. B3anMozelcTBHE MOCTOSHHBIX MarHUTOB. MarHutHoe mnoje. MarautHoe
rmoyie 3eMJTM U €ro 3HadeHue Uil >Ku3HU Ha 3emiie. OmbIT Opcrena. MarHuTHOE TOJI€ DJIEKTPUIECKOTO
ToKa. [IpuMeHeHne 371eKTpOMarHiToB B TEXHUKE. J[eiCTBHME MAarHUTHOTO MOJIS Ha MPOBOJHUK C TOKOM.
OJNeKTpoABHUraTeh MOCTOSHHOTO TOKA. VICIIONb30BaHMEe AMEKTPOIBUTATEeH B TEXHUIECKIX yCTPOUCTBAX
U Ha TPAHCIIOPTE.

Omneitel @apanes. SIBineHue >aeKTpoMarHuTHOW umHAyKIuU. [IpaBuio Jlenma. DnexTporeHeparop.
CriocoOBl TIONMYYeHHS AJIEKTPUYECKON SHEPTruu. DIEKTPOCTAHIMK Ha BO300OHOBISIEMBIX HCTOYHHKAX
SHEPIHH.

Hemoncmpayuu.

DIeKTpu3anus Tel.

JIBa posa 3NeKTpUUYECKUX 3apAA0B U B3aUMOJICHCTBHE 3apsKEHHBIX Tell.
YeTpoUcTBO U IEUCTBHE 3IEKTPOCKOIIA.

OnexTpocTrarudeckas WHAYKIIHS.

3aKOH COXpPAHEHUS FIEKTPUUECKUX 3aPSI0B.

[IpoBOAHMKH U TUINEKTPHUKH.

MoenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJIS.

HcTOYHUKY TOCTOSTHHOTO TOKA.

PNV EWNPE



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

JleficTBUS AIEKTPUUECKOTO TOKA.

DIEeKTPUUECKUN TOK B KUIKOCTH.

T"a30BbIi1 pa3psin.

H3mepenne cuibl TOKa aMIepMETPOM.

H3mepenne 21eKTpUIecKOro HaMPSHKEHHSI BOTETMETPOM.

Peocrar u MarasuH conpoTHBJICHUH.

B3aumoeiicTBrE IOCTOSTHHBIX MarHUTOB.

MogenupoBaHe HEBO3MOKHOCTH pa3/IeTICHUS IOJIOCOB MarHUTa.
MopennpoBaHie MarHUTHBIX TIOJIEH TTOCTOSTHHBIX MarHUTOB.
OmeIT Opcrena.

MarsuTHOE noJie TOKa. JIeKTPOMAarHuT.

JeicTBHE MarHUTHOTO TOJIA HA TIPOBOTHUK C TOKOM.
DNEKTPOABUTATENb MTOCTOSTHHOTO TOKA.

WccnenoBanne sSBIEHUS JIEKTPOMArHUTHOW WHAYKIIHH.

OmneiTel Qapagest.

3aBUCUMOCTD HAINPaBICHUS HHAYKIIHOHHOTO TOKA OT YCIOBUI €r0 BOZHUKHOBEHHUS.
DIEKTpOTreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimul.
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9.

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

18.
19.
20.
21.

OMnBITHI IO HAOJIOICHHUIO JICKTPU3ALNU T HHIYKIMEH U IPU CONIPUKOCHOBEHUH.
UccnenoBanne NeicTBUS 3IEKTPHYECKOTO TIOJIS HA IPOBOJHUKH M JUAJICKTPHUKH.

Coopka 1 mpoBepKa pabOTHI AIEKTPHIECKOMN ICTTH IIOCTOSIHHOTO TOKA.

W3mepenre u perynupoBaHne CIIIBI TOKA.

U3mepeHue U peryaupoBaHie HaNpsHKEHHS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKAa, HAYIIETO Ye€pe3 PpPEe3UCTOp, OT COMPOTHBICHHS
pe3UCTOpa 1 HANPSHKEHUS Ha PE3UCTOPE.

OnBITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JICKTPUYSCKOTO COTPOTUBIICHUS MPOBOJHUKA OT
€ro JUTHHBI, IO 1 TONEPEYHOr0 CeUeHHs 1 MaTepuaia.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHWH MPH TOCIEI0BATEIFHOM COCIUHEHHH JBYX
PE3UCTOPOB.

[IpoBepka npaBuia A CHIIBI TOKa IPU MapalljIeTbHOM COeTMHEHUH PE3UCTOPOB.
Omnpenenenne paboOTHI AIEKTPHUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOoP.

OmnpeneneHre MOIIHOCTH AIIEKTPHYECKOTO TOKa, BHIIEIIEMON Ha PE3UCTOpE.

HUccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, WAYIIECTO Yepe3 JTaMIIOUKY, OT HAIIPSDKEHUS Ha HEll.
Omnpenenenne KI1J[ narpesatens.

WccnenoBanrne MarHUTHOTO B3aWMO/ICHCTBHS IIOCTOSTHHBIX MarHUTOB.

W3ydyeHrne MarHuTHOTO TIOJIS IIOCTOSIHHBIX MAarHUTOB TPY MX 00BEMHEHUH U Pa3AeiICHHH.
UccnenoBanue nelicTBUS JMEKTPUISCKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnbITEI, JEMOHCTPHUPYIOIIUE 3aBHCUMOCTh CHJIBI B3aUMOJCHCTBHS KATYIIKA C TOKOM H
Marfmra OT CHJIBI TOKA W HalpaBJIeHHs TOKa B KaTYIIIKe.

W3ydeHne nelicTBUS MAarHUTHOTO TIOJISl HA TIPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHnue paboThl SJIEKTPOABUTATENS.

N3amepenne KII/] anexkTpoaBUraTeNbHON YCTAHOBKH.

OMBITH 110 MCCIENOBAHMIO SIBICHUS DIIEKTPOMAarHUTHOW WHAYKIIMHU: UCCIIEI0OBaHUE N3MEHEHHUN
3HAYCHUS U HANPABJICHUS WHAYKIIMOHHOTO TOKA.

9 KJIACC
Pa3nen 8. Mexanuueckne siBJIeHHsI.
Mexanndeckoe ABWKeHHE. MarepuanpHas Touka. Cucrema orcuéra. OTHOCHTEITHHOCTH
MEXaHWYEeCKOTO JIBIKeHns. PaBHOMepHOe MpsMONIMHeHOe ABMkeHne. HepaBHOMepHOE MPpsSMOTMHEHHOE

JBHIKCHUC. CpeﬂHﬂﬂ 1 MTHOBCHHAaA CKOPOCTH TEJida IPHU HEPABHOMCPHOM NBUKCHUU.



Yckopenne. PaBHOyCkOpeHHOE mpsMonmHEHHOe npmwkeHne. CBoOomHoe manmeHue. OIBITHI
Tlanunes.

PaBHOMepHOE ABMKeHHE O OKpyx)HOCTU. [lepuon u wactora obOpamenus. Jluneitnas u yriosas
ckopocTu. LleHTpocTpeMUTENbHOE YCKOPEHHE.

Ilepbiii 3akoH HeroroHa. Bropoil 3axkoH Hsrorona. Tperuit 3axkoH Hsrorona. Ilpuniun
CYNEPIO3ULIUU CUIIL.

Cuna ynpyroctd. 3akoH ['yka. Cuna TpeHuUs: CUJIa TPEHHUS CKOJIBKEHHUS, CUIIA TPEHUS MOKOS,
JIpYyrue BUABI TPCHHUS.

Cuna TSOKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOOHOTO majaeHus. JBrxeHue
rutaneT BOKpyr Comnnina. [lepBast kocMudeckas ckopocTs. HeBecoMoCTh 1 mieperpysku.

PaBHOBecne marepwanbHOW TOYKH. AOCONIOTHO TBEpHOEe Tenmo. PaBHOBecwe TBEpPAOro Tema c
3aKpEIUIEHHON OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmmynsc  Tenma. U3meHeHnme wmmynbca. MMIynsc cuibl. 3aKOH COXpaHEHHS] HMITYJTbCa.
PeakTuBHOE NBUKEHUE.

Mexanndeckas paboTa 1 MOIIHOCTh. PaboTa cui TshkecTH, yrnpyrocTH, TpeHus. CBs3b SJHEPTUU H
pabotsl. [loTeHnmanbHas SHEpTUs Tena, MOAHATOTO Ha/l TIOBEPXHOCTHIO 3eMid. [loTeHIManbpHas SHEPTUs
ckaroil mpyxunbl. Kunerndeckas sHeprus. Teopema O KHHETHYECKOH SHEpruu. 3aKOH COXpPaHEHUS
MEXaHMYECKOM YHEPTUH.

Jemoncmpayuu.

1. HalmroneHue MEXaHMYECKOTO IBHKEHHUS Tella OTHOCUTENBHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHHe MyTel U TPACKTOPHUI ABIKEHHUS OJJHOTO U TOTO YK€ TEJIa OTHOCHTENBHO PA3HBIX Tell
OTCUéTa.

N3mepenne cKOpOCTH U yCKOPEHUS IIPSIMOJIMHENHOTO JBUKECHMSL.

HccnenoBanne Npu3HakoB paBHOYCKOPEHHOTO ABUKCHHUS.

Habmonenne qBMKeHUs Tena 0 OKPYKHOCTH.

Habmonenre MexaHuecKuX SBICHUHN, MPOUCXOISIINX B chcTeMe oTcuéra «Tenexkay mpu eé
pPaBHOMEPHOM M YCKOPEHHOM JBM)KEHUH OTHOCUTEIHFHO KaOMHeTa (PHU3UKH.

3aBHCHMOCTD YCKOPEHHS TeJIa OT MACCHI TeJla M ISHCTBYIOIIEeH Ha HETO CHITHL.

8. Habmonenne paBeHCTBA CHIT TIPH B3aUMOJICHCTBUY TEI.

9. N3MeHeHue Beca Tella IPU YCKOPEHHOM JIBHYKEHUU.
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10. Ilepenaya uMIyabca Ipy B3aUMOIECHCTBUAHN TEN.

11. IIpeoOpa3oBaHus YHEPTUU IPU B3aUMOJICHCTBUH TEL.

12. CoxpaHeHHe UMITyJIbCa IPU HEYNPYTrOM B3aUMO/ICHCTBUN.

13. CoxpaHeHHe UMITYJIbCa IPU a0COTIOTHO YIIPYTOM B3aUMOJICHCTBHH.

14. HabGmoneHne peakTUBHOTO JIBHYKEHUS.

15. CoxpaHeHne MEXaHMYECKOW YHEPTHH IPHU CBOOOTHOM TaICHUH.

16. CoxpaHeHHe MEXaHUIECKOW YHEPTHH NPH ABM)KEHUU Teja IOJI JSHCTBUEM TPYKUHBI.

Jlabopamopnusie pabomot u onvinol.

1. KoHcTpyupoBaHHE TpakTa sl pa3roHa W AaJbHEHWINEro PaBHOMEPHOTO ABIDKEHHS IapuKa
WJIH TEJICKKH.

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBKEHUS OpycKa WM JABM)KEHHUS IapHKa MO HaKJIOHHON
IDIOCKOCTH.

3. OmpeneneHrie yCKOPEHHS TeNA MIPH PABHOYCKOPEHHOM JIBIDKEHHH 10 HAKJIOHHOM TIOCKOCTH.

4. UccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH NP PaBHOYCKOPEHHOM JABIKCHUU 0e€3
HayaJbHOM CKOPOCTH.

5. IlpoBepka rUmoTe3bl: €CIIA MPU PABHOYCKOPEHHOM JBIDKEHUH 0€3 HadallbHOW CKOPOCTH MyTH
OTHOCATCA Kak psiji HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME INPOMEXKYTKH BPEMCHH
OJIMHAKOBBHI.

6. UccnemoBaHue 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHIIbI HOPMAIILHOTO JIABJICHUSI.

7. Omnpenenenne K03pduUIEeHTa TPEHUS CKOTBKEHUSL.



8. OmnpeneneHne KECTKOCTH MPYKUHBI.

9. Onmnpenenenne pabOTHI CHIIBI TPEHUS TP PABHOMEPHOM JIBIDKEHHH TeNa M0 TOPHU30HTAIBEHOM
MOBEPXHOCTH.

10. Ompenenenne pabOTHI CHJIBI  YIPYTrOCTH TMPH  TMOABEME Tpy3a C HUCIOJH30BaHUEM
HETOIBMYKHOTO U TIOABIKHOTO OJIOKOB.

11. V3y4yeHue 3aKOHA COXPAHEHUS SHEPTUH.

Pa3nea 9. Mexannuyeckue KoJie0aHus ¥ BOJIHEI.

KonebarensHoe gaBmkeHne. OCHOBHBIE XapaKTEPUCTHKH KoJeOaHWH: TIepuoJl, YacToTa,
amIUiuTyna. MaremMarndeckuii M TpYKUHHBIA MasTHUKHU. [IpeBpaimieHne SHepruu mpu KosiedaTeabHOM
JBKEHUHU.

3aryxaronue KosiebaHus. BwiHykaeHHbIE KojeOaHus. Pe3zonanc. MexaHWYEeCKHE BOJIHBIL
CBoiicTBa MeXaHWYECKHUX BOJH. [IpOomoNibHBIE W TONEpEeYHbIe BOJHEL. J[7TMHA BOJHBI M CKOPOCTH €&
pacmpocTpaHenus. MexaHu4ecKue BOJHBI B TBEPIOM Telle, CEHCMUUECKHE BOJHBL.

3Byk. ['poMKoCTh 3ByKa U BeicOTa TOHA. OTparkeHue 3Byka. HGPa3BYK U yIbTPa3BYK.

Hemoncmpayuu.

Habmonenue konebaHuii Tel Mo ASHCTBUEM CHIIBI TSDKECTH M CHJIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKHUHE.

Hab6nroaenne BEIHYKICHHBIX KOJICOAHH U pe30HaHCA.

PacnipocTpanenre mpoJoIbHBIX W IOTIEPEYHBIX BOJH (Ha MOJIEIH).

Habumroienre 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AxkycTHdeckuil pe3oHaHC.

Jlabopamopnuvie pabomot u onvinol.

1. OmnpeneneHre 4acTOTHI U TIEPUOJIa KOJICOAHUH MaTEeMaTHIECKOTO MasiTHUKA.

2. OnmnpexaeneHue 4acTOTHI U IIEPHOIA KOJICOAHHIA TPYKMHHOTO MasTHUKA,
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3. HccnemoBanme 3aBUCUMOCTH Tiepro/ia KoJeOaHWH MOABEMIEHHOTO K HUTH T'py3a OT IJIMHBI
HUTH.
4. MHccnenoBaHre 3aBUCUMOCTH IEpHOJIa KOJICOaHUH MPYKUHHOTO MasTHUKA OT MacChl Ipy3a.
5. TlpoBepka HE3aBHCHMOCTH Iepuoja KoyeOaHWil rpys3a, MOJBEIICHHOTO K HHUTH, OT MAacChl
rpy3a.
6. OmnbITH, EMOHCTPUPYIOUINE 3aBUCUMOCThH IMEpPHOJa KOJICOaHWN MPYKUHHOTO MAasTHUKA OT
MAaccChl rpy3a U XKECTKOCTH NPY>KUHBI.
7. H3mepenne yckopeHHs: CBOOOIHOTO MaJeHNSI.
Pasneua 10. Di1eKTpOMATrHUTHOE 110JIe H 3JIeKTPOMATHUTHbBIE BOJIHBI.
DNEKTPOMArHUTHOE TI0JIe. DJIEKTPOMAarHUTHBIC BOJHBI. (CBOWCTBAa DJICKTPOMATHUTHBIX BOJIH.
[IIkana 3eKTpOMarHUTHBIX BOJIH. VICIIONb30BaHNe 3JIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.
DnexkTpoMaruutHas npupoja ceera. CkopocTh cBeTa. BoHOBEIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CgoiicTBa 3JIEKTPOMATHUTHBIX BOJIH.
2. BoaHOBBIE CBOMCTBA CBETA.
Jlabopamopnvie pabomul u onvimul.
1. V3yueHue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C MTOMOIIHIO MOOMIBEHOTO TenedoHa.
Pa3znea 11. CBeToBble ABJICHHUS.
JlyueBas monens cBera. Mcrounuku cBeta. IIpsAMoinHelHOE pacnpoCTpaHEHHE CBETAa. 3aTMEHHUSA
Comnma u Jlynsr. Otpaxenue ceta. [lmockoe 3epkano. 3aKoH OTpa)KEHUs CBETA.
[Ipemomnenne cBera. 3akoH mpernomiieHUs cBeTa. [lomHOe BHYTpeHHee OTpakeHHWE CBeTa.
Hcnonb3oBaHue NOTHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX CBETOBOJIAX.
Jlunza. Xox imydert B mua3e. Onrudeckas cucteMa ¢oToarmapara, MEKPOCKOITa i Teleckona. I ma3
KaK OINTHYECKas cucTeMa. biM30pyKkocTh U JaTbHO30PKOCTb.
Paznoxenue Oenoro ceera B crnekTp. OmbiTel Hptorona. CliokeHHE CHEKTPAIbHBIX IBETOB.
Hucnepcus cBera.



Hemoncmpayuu.

IIpsaMonuHelHOe pacnpoCTpaHEHUE CBETA.

OTpakeHue cBeTa.

ITonyuenue n300pakeHM B IITOCKOM, BOTHYTOM U BEITTYKJIOM 3€pKajlax.
IIpenomnenue ceera.

OnruduecKkuii CBETOBO/I.

Xon Jryueil B coOMparoleii JIuH3e.

XoJ Jlydel B pacCerBaroLIEN JINH3E.

ITony4uenne m300pakKeHUH ¢ TTOMOIIBIO JIMH3.

[IpunHnmn nericTBus Qoroarnmapara, MUKPOCKOITAa U TE€JIECKOIIA.
10 Moaens rnasa.

11. Pa3noxxenue 0€0ro CBeTa B CIEKTP.
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12. Tlonyuenue Oe0ro CBETA MPH CIOKEHUU CBETA Pa3HbIX IIBETOB.
Jlabopamopnuie padbomot u onvimot.
1. HccaenoBaHue 3aBUCUMOCTH YTJIa OTPAKEHUS CBETOBOTO JIyya OT YIJla TaeHHs.
2. H3yueHne xapaKkTepHCTHUK N300pakeHUs MpeaAMeTa B INIOCKOM 3epKaJe.
3. HccnemoBaHue 3aBUCHMOCTH yTJIa MPEIOMIIEHHUS CBETOBOTO JIyda OT yIJia Ma/IeHNs Ha TPaHUIIe
«BO3yX—CTEKIION.
ITonyuenue n300paKeHHH ¢ TOMOIIBIO COOUPAIOIICH JTHH3HI.
Ompenencaue GOKYCHOTO PACCTOSHHSI K ONTHIECCKOM CHIIBI COOUPAIOIIEH JIMH3HI.
OMNBITHI IO PA3JI0KEHHUIO OEIIOTO CBETAa B CIIEKT.
OMNBITHI 10 BOCHIPUATHUIO IIBETA MTPEIMETOB MIPH WX HAOIIOJICHUH Yepe3 I[BETOBBIC (PHIIbTPHI.
Pa3)1e.11 12. KBaunrToBbIe IBJICeHUS.
Onbitel Pesepdopna u mnanerapHas mozens atoma. Mogmens aroma bopa. Ucnyckanume u
MOTJIONIEHUE CBeTa aToMOM. KBaHTHI. JInHEHHaThIe CIIEKTPHI.
PagnoaktuBHOCTE. AJb(a-, OeTa- u ramma-m3nmydeHus. CtpoeHne atromHoro snapa. HykimonHas
MOJCIIb aTOMHOTIO sAJpa. H3oTomnkI. PaﬂHOﬂKTI/IBHBIC IMpeBpalICHU. HepI/IOI[ nojiypacmnaga aToOMHBIX A€P.
SnepHble peakiuu. 3aKOHBI COXPAaHEHHs 3apsAIOBOTO M MAacCOBOTO dYHCEN. JHEPTHUs CBSI3U
aToMHBIX sjep. CBsi3b Macchl M JHepruu. Peakimm cuHTE3a W JeneHus saep. VICTOUYHUKM 3HEpPrHu
ComnHna u 3BE37.
SAnepHast sHepreTuka. JlelicTBUS pauOaKTUBHBIX U3TYYCHHUI Ha JKUBBIC OPTaHU3MBI.
Hemoncmpayuu.
CrieKTpBI M3TY9YECHHS U TIOTIIOMIEHMS.
CrieKTpBI pa3InIHBIX Ta30B.
CuexTp BoJIOpoAa.
Habmonenue TpekoB B kamepe BubcoHa.
PaboTta cuéTyrka HOHU3UPYIOMINX W3TyICHHH.
Perucrpanus n3mydeHus MPUPOJTHBIX MUHEPAIIOB U MPOTYKTOB.
ﬂaﬂopamopnbte pabdomul u onvimul.
1. HaOGmroneHue CIDIONTHBIX U JIMHEHYATBhIX CIIEKTPOB M3JTyUEHHS.
2. HccnemoBaHWe TpPEKOB: W3MEPEHHWE OHEPrMM YacTHIBI 110 TOPMO3HOMY TyTH (10
¢dororpadusm).
3. H3mepeHue paanoakTUBHOTO (OHA.
IToBTOPUTEILHO-00001IAIOIIHI MOTYJIb.
[ToBTOPUTENHHO--0000IIAIOIIMI MOAYJIb MpPEIHA3HAYEH I CHUCTEMAaTH3alMd U 000OIIeHMs
MIPEIMETHOTO COJEP)KaHUS W OIBITa NEATENBHOCTH, MPHOOPETEHHOTO MpH W3YYEHHH BCETO Kypca
¢u3uKy, a TaKkKe Uil TMOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY 5K3aMeHy Mo (u3uke s
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00yJaronmxcsi, BRIOPABIINX 3TOT YIEOHBIN TIPEAMET.
[Ipn u3yyeHMH NaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATH3MPYIOTCS BHJBI JEATENBHOCTH, Ha
OCHOBE KOTOpBHIX oOecreynBaeTcs IOCTHIKEHHWE TMPEIMETHBIX W METalpeJIMETHBIX IUIaHUPYEMBIX



pe3ynsTaToB 00ydeHus, popMHUpYyeTCsl eCTeCTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOEHHE HAayYHBIX METO/OB
WCCJICZIOBAHUS SIBJICHUH MPHUPOJBI U TEXHUKH, OBJIAJICHUEC YMEHUSMHU OOBACHATh (DH3MUECKUE SBICHUS,
MIPUMEHSIS] TIOyYEHHBIE 3HAHUS, PelIaTh 3aa4M, B TOM YHCIIC Ka9YeCTBEHHBIC U YKCIIEPUMEHTABHEIE.
[IpuHIMTIMANEHO AEATEIHPHOCTHBIN XapakTep JaHHOTO pa3/ieia pealn3yercs 3a CU€T TOro, 4YTo
00yJaronrecs BIMOIHSIIOT 33/IJaHMs, B KOTOPBIX UM IPEIJIaracTCs:
Ha OCHOBE IIOJIYY€HHBIX 3HAHWHM pacHO3HAaBaTh W HAYYHO OOBSICHATH (pU3MUecKue SBICHHUS B
OKpY>Kalolllell NpUpo/ie U TOBCETHEBHOM KU3HU;
WCTIOJIH30BaTh HAYYHBIE METO/BI ICCIIENOBAaHUS (PU3NIECKIX SBJICHHUI, B TOM YHCIIE IS TPOBEPKU
TUIOTE3 U MOJTYYSHUs] TEOPETUUECKUX BHIBOJOB;
OOBSICHATh Hay4YHbIE OCHOBBI Han0O0J€e BaXKHBIX JOCTHXKCHHH COBPEMEHHBIX TEXHOJIOTHH, HAIpUMED,
MIPAKTHYECKOTO WCIOIh30BAHUS Pa3NIMIHBIX MCTOYHHKOB SHEPTHUH HA OCHOBE 3aKOHA NpPEBpAIlEeHUS U
COXpaHEHUS BCEX U3BECTHBIX BUJIOB YHEPTHUU.



HJTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS IPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBILIETO OBPA3OBAHUA

N3yuenue Gpu3uky Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus HANPABICHO HA TOCTUKCHHE TMYHOCTHBIX,

MCTANIPCAMCTHBIX U NIPCAMCTHBIX 06pa30BaTCJ'ILHLIX PE3YJIbTATOB.

B pesynbrare u3ydeHus pU3MKM HAa YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHMs y 0Oydaroimerocs OymyT

c(hOpMHPOBaHBI CIEAYIONINE TNIHOCTHBIE PE3yIbTAThl B YaCTH:

1) naTpHOTHYECKOT0 BOCIUTAHUS:

— TIPOSIBJICHUE HHTEpECca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUICKON (pH3MUIeCKOil HAyKu;

— [IEHHOCTHOE OTHOLLIECHHE K JOCTIKEHUAM POCCUICKHUX YUEHBIX --(DU3UKOB;

2) rpaI1aHCKOro U 7yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

— TOTOBHOCTh K aKTHBHOMY Y4YacTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYMMBIX M 3THYECKUX MpoOieMm,
CBSI3aHHBIX C IPAKTUYECKUM IIPUMEHEHUEM JOCTHXKEHUH (PU3HKH;

— OCO3HaHHE BAXXHOCTH MOPAJIBbHO--3TUYECKUX MPUHIIUIIOB B JESITEILHOCTH YUEHOTO;

3) 3cTeTHYeCKOro BOCIIUTAHMS:

— BOCHPHSTHE 3CTETHYECKUX KadyecTB (PM3MUYECKOH Hayku: €€ TapMOHHYHOTO MOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTI'0 NIO3HAHUS:

— OCO3HaHME IIEHHOCTH (U3UUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTH, BayKHEHIIEH COCTaBISIONIEH KyIbTYPBL;

— pa3BUTHE HAY4YHOMU JII0003HATENHLHOCTH, MHTEPECA K UCCIIEI0BATENbCKOM NeATEIbHOCTH;

5) popmupoBaHNA KyJbTYPHI 310POBbSI H IMOIMOHAJIBLHOTO 0J1ArONOIYYHs:

— OCO3HAaHHE LIEHHOCTU Oe30macHoro oOpasa >KU3HU B COBPEMEHHOM TEXHOJOTHMYECKOM MHUpPE, BaKHOCTH
mpaBwil 0€30MacHOr0 TOBEACHWS Ha TPAHCIOPTE, HA JOpPOrax, C OJEKTPUYECKHM W TEIUIOBBIM
000pYZOBaHKUEM B JJOMAILIHUX YCJIOBHSX;

— c(hOpMHPOBAHHOCTh HABBIKA Pe(IIEKCHM, MPU3HAHHE CBOErO IIpaBa Ha OLIMOKY M TAaKOIO K€ IpaBa y
JPYroro 4ejaoBeKa;

6) TpynoBoOro BocnuTaHuA:

— aKTHBHOE yYacTHE B PEUICHWH NMPAKTUYECKHX 33/7ad (B paMKax CeMbH, 00pa3oBaTelbHOW OpraHU3aIluH,
ropoza, Kpasi) TEXHOJIOTHYECKOM M COLMAILHON HalpaBIEHHOCTH, TPEOYIOUIMX B TOM YHCIE U (PU3NIECKUX
3HAHUM;

— MHTEPEC K MPAKTUIECKOMY H3YUEHHIO ITpodeccril, CBA3aHHbBIX C (PHU3MKOIL;

7) 3K0JIOrM4eCKOT0 BOCTIMTAHUSA:

— OpHeHTanus Ha MpUMEHeHHe (PU3MYECKUX 3HAHWH JJIs pemieHus 3afad B O0JacTH OKpY)KaroIed Cpemsl,
IUITAHUPOBAHUS TOCTYTIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEACTBUH AJIS1 OKPYKAIOIIEH Cpelibl;

— OCO3HaHHE TII00ATHHOTO XapaKTepa IKOJIOTHUECKUX MPOOIIEM U IMyTeH UX PEeIIeHUS;

8) aganTanuyu K N3MEHSIOIMMCS YCJIOBHSM CONMAJIBLHONW U NIPHPOIHON CpeAbI:

— TOTpeOHOCTH BO B3aMMOJCHCTBMU TMPH BBIOJHEHWH HCCICIOBAHUH W TPOEKTOB (DU3NIECKOU
HaIpaBJICHHOCTH, OTKPHITOCTh OMBITY ¥ 3HAHHUSIM APYTHX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO AEATENbHOCTD;

— NoTpeOHOCTh B (JOPMHUPOBAHUU HOBBIX 3HAHUM, B TOM uucie GOopMyIUpOBaTh UIEH, OHATHS, FUIIOTE3HI O
¢u3nuecKnx 00bEKTax M SBICHUSIX;

— oco3HaHHe Me(hUIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETCHTHOCTEH B 001acTH (PU3UKH;

— TUTAaHUPOBAHHNE CBOETO Pa3BUTHS B IPHOOPETEHNH HOBBIX (DM3MUECKUX 3HAHUH;

— CTpeMJICHHE aHaIM3UPOBaTh W BBIBISTH B3aUMOCBSI3M MPHUPOBI, O0IIECTBA 1 IKOHOMHUKH, B TOM YHCIIE C
WCIIOJIb30BaHNEM (DPU3NYECKUX 3HAHHMIA;

— OICHKAa CBOMX [JEHCTBHH € YYETOM BIMSHHA Ha OKPYKAIOIIYI0 Cpeay, BO3MOXHBIX TJIOOAIBHBIX
MIOCJIE/ICTBUH.



METANPEIMETHBIE PE3YJIbTATBI

B pesynerare ocBoeHHs OporpaMMbel O (U3MKE Ha YPOBHE OCHOBHOTO 0OmIero o0pa3oBaHUS Y
oOyuaromerocst OyAayT cQOpPMHPOBaHBEI MeTampeaMeTHbIe Pe3yJbTaThl, BKJIIOUYAIONIME TO3HABATEJbHBIC
YHUBEpCAIbHBIE Y4YeOHblE ACHWCTBHS, KOMMYHUKATHBHBIE YHUBEpCAJbHbIE Y4eOHbIE ICHCTBUS, DPEryJIATHUBHbIC

YHUBEpCAIbHBIC YICOHBIC EHCTBUSL.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUe0HbIE NelCTBUSA
ba3oBble JJornueckue aeiicTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIICCTBCHHBIC TIPU3HAKH 00HEKTOB (SBICHUI);

yCTaHaBJIMBATb CYIHCCTBCHHBIﬁ IIpU3HaK KJ'IaCCI/I(bI/IKaHI/II/I, OCHOBaHUs IJIA O606HICHI/I$I " CpaBHCHUA,
BBISIBJISITh 3aKOHOMEPHOCTU W MPOTHUBOPEYHS B pacCMaTpPUBACMbIX (DaKTax, NaHHBIX M HAOIOICHUSX,
OTHOCAIIIUXCA K (1)I/I3I/IT-IeCKI/IM SIBJICHUSM,

BBIABJIATE HPUYUHHO--CJICACTBCHHBIC CBA3U IMPU U3YUCHUU (I)I/ISI/I‘IGCKI/IX SIBJICHUMN U IMpouecCCoB, ACIaTh
BBIBOJIBI C UCIIOJIb30BAHUEM JICITYKTHBHBIX M WHIYKTHBHBIX YMO3aKIIOUCHHH, BHIJIBUTATh THIIOTE3bI O
B3aMMOCBSI3AX (PU3NUCCKUX BEIUYHH;

CaMOCTOSITEILHO BBIOMPATh CHOCO0 pelieHUsT yueOHOM (Gu3udyeckoi 3ama4uu (CpaBHEHHE HECKOJIBKUX
BAapHUaHTOB PCIICHMA, BbI60p HaI/I60.HCC nmoaxogdimero ¢ y‘-IéTOM CaMOCTOATCIIBHO BbIACIICHHBIX
KPHUTEPHECB).

ba3oBrble HccienoBaTeILCKHE AeCTBHS

WCTIOJIh30BaTh BOMPOCH! KaK UCCIIEA0BATEIbCKHI HHCTPYMEHT TIO3HAHUS;

MIPOBOJMTH 10 CAMOCTOSITETIFHO COCTABJIEHHOMY IUIAHY OITBIT, HECIOXKHBIN (DU3MUIECKUIl HKCIIEPUMEHT,
HeOoIIbIIoe UcceJoBaHUE (PU3NUECKOTO SIBIICHUS;

OIIEHUBATh HAa MPUMEHHUMOCTh M JOCTOBEPHOCTH WH(pOPMAIHIO, MOJYYEHHYIO B XOJE HCCIEIOBaHUS
WA SKCIIEPUMEHTA;

CaMOCTOSITENEHO (HOPMYIMPOBATH 000OIIEHNS 1 BBIBOABI MO PE3yJbTaTaM MPOBEAEHHOTO HAOMIOACHUS,
OTIBITA, UCCIIEOBAHUS;

MPOTHO3MPOBaTh BO3MOXKHOE JallbHEHIee pa3BUTHE (PU3MYECKHX TMPOLECCOB, a TAKXKE BBIIBUTATH
MIPEINOIOKEHHS 00 X PAa3BUTHHU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

PaGora ¢ nundopmanueii:

NPUMEHSTh PAa3JIMYHBIE METOJbI, HHCTPYMEHTHI M 3aIpOCHl IPH TOMCKE U 0TOOpe MH(MOPMAIMN WITH
JaHHBIX C YYETOM NpeIOKEHHON yueOHOH Qr3nUYecKoi 3a1auu;

aHaJM3UPOBATh, CHCTEMAaTH3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIMIO PA3IUYHBIX BUIOB M (QOpPM
Mpe/ICTaBIICHUS;

CaMOCTOSITENIEHO BBIOMpAaTh ONTHMAaNbHYI0 (OpMY NpencTaBieHUs MHPOpMALUU U WIUTIOCTPUPOBATH
penraeMble 3a/1a91 HECTI0KHBIMH CXeMaMH, THarpaMMaMH, HHOU TpadMKoi U MX KOMOMHALUSIMU.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS:

B X0Zie 00CYXIeHHs y4eOHOTO Marepuana, pe3ylbTaToB JIAOOPATOPHBIX pabOT M MPOEKTOB 331aBaTh
BOIIPOCEHI IO CyHICCTBY 06CY>KI[3€MOI\/'I TEMbI U BBICKA3bIBATh UACHU, HALICJICHHBIC HAa PCIHICHUE 3aJa4ld U
ToA/iep KaHme 01aroXKeaTeIbHOCTH OOIICHUS;

COIIOCTAaBJIATHE CBOU CYXKICHUA C CYXJICHUAMU NPYTUX YUaCTHUKOB AuaJiora, O6Hapy>KI/IBaTB pasianyuc
M CXOJICTBO TO3UIIHM;

BBIP@XaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IMMCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTAaBIATH PE3YJIbTaThl  BBIIOJIHEHHOTO (DM3MYECKOTO ONbITa  (IKCIEPUMEHTa,
WCCIIEZIOBAHUS, IPOEKTA);

MMOHWMAaTh W HCIOJB30BaTh MPEUMYIECTBA KOMAHAHON M WHAWBHIYaJbHOW pabOTHI NMPHU pEIIeHUH
KOHKPETHOHN (pU3NYECKOl MpoOIeMBbl;

MIPUHAMATh IIETH COBMECTHOW MeSTeNbHOCTH, OPTaHW30BBIBATH JEHCTBUSA MO €€ JOCTHMIKEHHUIO:
pacmpenensaTh poyid, 0OCYKAaTh MPOLECChl U Pe3yabTaThl COBMECTHOW paboThl, 0000IaTh MHEHUS
HECKOJIBKHUX JIIOJICH;



BBITIOJHATE CBOIO YacTh Pa0OTHI, TOCTUTAss KAaYeCTBEHHOTO pe3yjbTaTa MO CBOEMY HANPAaBICHHUIO U
KOOPJAMHUPYS CBOU JACHCTBUS C IPYTUMHU WICHAMHA KOMAaH/IbI,

OIICHUBATh KauyeCTBO CBOCrO BKJaJa B OOMMH MPOAYKT TIO KPUTCPHUSIM, CaMOCTOSTEIHLHO
chOopMyITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHBIC YHMBepcaJbHbIe YUeOHbIe AeiicTBUSA
Camoopranuszanus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalMAX, TPEOYIOUMX Ui pelieHus (PU3HIecKux
3HAHUM;

OPHUEHTHPOBATHLCS B PA3IMYHBIX MOAXO0AAX MPUHATHS PELICHUH (MHAMBUAYAIbHOE, IPUHATHE PEILICHUS
B IpyMIIe, TPUHATHE PEIICHUH IPYIIION);

CaMOCTOSITENILHO COCTaBJISTh aNrOPUTM pelleHus (QU3MYECKOl 3aiaud WM TUIaHa HMCCICAOBAHMS C
y4€TOM HMEIOLIMXCSI PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh IpeaaracMble
BAapHAHTHI PELLICHUI;

JenaTh BBIOOP 1 OpaTh OTBETCTBEHHOCTH 32 PEILCHHE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIA HHTEJLIEKT:

JlaBaTh aJ€KBAaTHYIO OLICHKY CHUTYallMH W MPEJIarath IiaH €€ N3MEHEHUS;

OOBSCHATh NPUYUHBI JOCTIKEHUS (HENOCTMXKEHUS) Ppe3yJbTaTOB AEATENBHOCTH, [aBaTh OLCHKY
nproOPETEHHOMY OTBITY;

BHOCUTH KOPPEKTHBBI B JCATEIFHOCTH (B TOM YHCJE B XOJ BBIMOJHEHUS (PU3MUECKOTO HCCIEIOBAHUS
WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHUBIINXCSA CUTYallUii, YCTAHOBICHHBIX OMINOOK,
BO3ZHUKIINX TPYAHOCTEH;

OIIEHUBATh COOTBETCTBHUE PE3yNIbTAaTa LENH U YCIOBUAM;

CTaBUTH ce0sl Ha MECTO APYroro YejJoBeKa B XOJI€ CIOpa WM AUCKYCCUU Ha HAYYHYIO TEMY, IOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY PYTrOro;

MpU3HaBaTh CBOE TPaBO HA OIMMOKY NPH pelleHnH (U3WYECKUX 3a/lad WM B YTBEPXKACHUSX Ha
Hay4HbIE TEMBI 1 TAKOE K€ MPaBoO IPyroro.

HPEIMETHBIE PE3YJIbTATHI
K konmy oOyuenms B 7 KJjacce TpeIMETHBIE pe3yiabTarbl Ha 0a30BOM YpOBHE MOJDKHBI OTpa)kaTb
c(hOpMHPOBAHHOCTh Y OOYUAIOIINXCS YMEHHIA:

UCIIONB30BaTh MOHATHA: (U3WYECKHE M XUMHUYECKUE SBICHHSA, HAOJIOICHHE, SKCIICPUMEHT, MOJIEIb,
TUIIOTE3a, €AMHULBI (U3UYECKUX BEJIUYMH, aTOM, MOJIEKYyJla, arperatHbleé COCTOSIHUSI BEIIECTBa
(TBEépmoe, kHIKoe, Ta3000pa3HOE), MEXaHWYEeCKOE JBM)KEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
NPSIMOJIMHEHHOE), TPAEKTOPHs, PaBHOJCHCTBYIOmAas cuia, nedopmarms (ynpyras, IUlacTHYecKas),
HEBECOMOCTb, COOOIIAIOIUECS COCY/IbI;

pasnuuath siBieHUS (Audys3us, TEIIOBOE IBW)KEHHE YacCTHIl BEILECTBA, PABHOMEPHOE IBIKECHHE,
HEepaBHOMEPHOE JBIDKCHUE, HHEPIIHS, B3aUMOJICHCTBUE Tell, pABHOBECHE TBEPBIX TEJ C 3aKPEIIEHHON
OCBIO BpAIllCHMs, Tepeladya IaBJICHUS TBEPABIMHU TEJIaMH, JXHIKOCTAMH M Ta3aMH, aTMochepHoe
JaBlieHHE, IUIaBaHHE TeJl, MPEBPALICHUS MEXaHWYECKOW HEPrHH) IO OMHCAHHWI0 MX XapaKTEPHBIX
CBOICTB M Ha OCHOBE OITBITOB, IEMOHCTPHPYIOIINX JaHHOE (PU3NUECKOE SBICHHE;

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3UYECKUX SIBICHHH B OKpY)KaIOUIeM MHpE, B TOM 4YHCIE
¢du3udyecKkue SBICHUS B TPUPOJC: NPHUMEPH IBIKEHHS C Pa3IMYHBIMU CKOPOCTSAMH B JKUBOH M
HEKUBOU TMPHUPOJIE, AEHCTBHE CHIIBI TPEHHs B TIPUPOJIE U TEXHUKE, BIMSHUE aTMOC(HEPHOTO JIABIICHHS
Ha J)KUBOM OpraHM3M, IUIaBaHUE PBIO, PhIYard B TEJE YEJIOBEKa, IPH ATOM IIEPEBOIUTH MPAKTHIECKYIO
3a/1a4y B y4eOHYI0, BBIICISITh CYIIECTBEHHBIC CBOWCTRA (ITPU3HAKH ) (DU3HUYCCKUX SBIICHHIA;

OTNMCHIBaTh M3y4YCHHBIC CBOMCTBA Tel M (pU3MUYECKHE SIBICHHS, MCIOJB3YsA (U3MUYECKHE BEIMYHUHBI
(Macca, 00bEM, TUIOTHOCTH BEUIECTBA, BpeMs, IyThb, CKOPOCTh, CPEAHSSI CKOPOCTb, CHJIa YIPYrOCTH,
CHJIa TSHKECTH, BEC TeJla, CHJIa TPEHUS, JaBieHHe (TBEPAOTO Teia, XKHUIKOCTH, ra3a), BRITAIKHBAIOIIASL



cuja, MEXaHudeckas padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbL, KO3((HUIHEHT I0JIEe3HOTO
JNEUCTBUS MEXaHM3MOB, KHHETHYECKas W TMOTEHIHMajbHAs SHEpPrHs), MpPH ONHCAHUH MPaBUIBHO
TPaKTOBaTh (PU3MYECKUN CMBICI HCIIONB3YEMbIX BEIMYUH, UX O0OO3HAYEHUSI M CIUHUIBI (PU3MUECKIX
BEIMYMH, HAaXOAWTh (HOPMyJbI, CBS3BIBAIOIINE MJAaHHYIO (U3HUUECKYI0 BEJIWYMHY C JOPYTUMH
BEIMYMHAMH, CTPOUTH T'PapUKH H3YUYEHHBIX 3aBUCHMOCTEH (PU3NUECKUX BENUYHH;

XapakTepU30BaTh CBOMCTBA TeJ, PU3HMUYECKHE SIBJICHUS U MIPOLECCH, HCIOIb3Ys MPaBUIIA CIOKEHHUS CHIT
(Bmonp oxHOIM mpsaAMoit), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumesna, MpaBUIO PaBHOBECHS phlyara
(6moxa), «30710TOE MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHHsI MEXaHHUECKON YHEPruH, IIPHU ITOM JaBaTh
CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aMUCHIBATh €r0 MaTeMAaTHYECKOE BhIPAXKEHHE;

OOBACHATH (prU3HUECKHE SBICHUS, MPOLECCH M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYALHH
MIPAKTHKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATH MPUYUHHO--CIEICTBEHHBIE CBS3U, CTPOUTH
oOBsicHeHnE U3 1—2 JIOTHYECKUX IaroB ¢ ONMopoi Ha 1—2 M3y4YeHHBIX CBOHCTBA (YM3WYECKUX SIBICHHA,
(U3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemats pacu€THple 3amadyd B 1—2 AeHCTBHS, MCHONB3YsA 3aKOHBI U (OPMYIBI, CBS3BIBAIOIINE
¢u3pueckue BENMYMHBI: HAa OCHOBE aHaJnW3a YCIOBUS 3aJaydl 3alMChIBaTh KPaTKoe YCJIOBHE,
MOJCTaBIATh (PU3NYECKUE BENUYMHBI B (HOPMYIBl W MPOBOJUTH PACUYEThl, HAXOOUTH CIPABOYHBIC
JIaHHBIE, HEOOXOIUMBIE JUIsl PEelIeHUs 3ajiad, OICHHBATh PEATUCTHYHOCTh IONyYEeHHOH (HU3NYIEeCKOM
BEJINYMHBI;

pacrio3HaBaTh MPOOJIEMbI, KOTOPBIE MOKHO PEIIUTh MPU TOMOIIH (U3UYECKUX METOJIOB, B OMUCAHUH
HCCIIEIOBAHUS BBIACISTH MPOBEPsieMOE MPEANOI0KeHHe (THUIOTE3Y), pa3iniyaT U UHTEPIPETHPOBAT
MOJY4YEeHHBIN pe3yJbTaT, HAaXOIUTh OIIMOKH B XOJI€ ONBITA, AENAaTh BEIBOJBI 110 €T0 Pe3yJbTaram;
NPOBOJUTH ONBITHl 1O HAOIIONEHHIO (QHU3MYECKHX SBJICHHH WIH (QU3HYECKUX CBOHCTB TeI:
(hopMymupoBaTh TPOBEpsiEMble  NPEANONIOKEHUS, COOMpaTh YCTAaHOBKY W3 MPEASIOKEHHOTO
000pyAOBaHMS, 3aMKCHIBATH X0 ONBITa U (POPMYIHPOBATH BHIBOIBI;

BBINOJIHATD IPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHH, MacChl Tena, 00bEéMa, CHIIbI U TEMIIEPATypPhl C
HCIIOJIb30BAaHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMKCHIBATH MOKa3aHUsI MPHOOPOB C yYETOM
3aJJaHHOM a0COIOTHON MOTPENTHOCTH U3MEPEHHIA;

MPOBOJUTDH MCCIICAOBAHUE 3aBUCUMOCTH OJAHOM (U3NUECKON BEJIMYHHBI OT JPYTrOM ¢ WCHOIb30BaHHEM
HPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBIIKYILIETOCs Tela OT BPEMEHH JBIDKEHUS Tella,
CHJIBI TPEHUs CKOJIBLKEHHS OT Beca Tejla, KauecTBa 00pabOTKM MOBEPXHOCTEH TEN M HE3aBUCUMOCTHU
CHIbl TPEHHS OT IUIOIIAAM COIPUKOCHOBEHMS TeJ, CHJbl YIPYTOCTH OT YAJIMHEHHS MPYXKHHBI,
BBITAIKUBAIOUIEH CHIIBI OT 00BEMa NOrPYKEHHOW YacTW Tejla W OT IUIOTHOCTH JKHIAKOCTH, €&
HE3aBUCHUMOCTH OT IIJIOTHOCTH Tella, OT INIyOWHBI, Ha KOTOPYIO TMOTPYKEHO TEJ0, YCIOBHH IJIaBaHUS
TeJl, YCIOBHH paBHOBECHS pblyara 1 0JIOKOB), y4acTBOBATh B IUIAHUPOBAHUU Y4EOHOTO MCCIICOBAHMS,
coOHMpaTh YCTaHOBKY M BBINOJNHATH HW3MEpEHHS, CIEeAys NpPEAJOXKCHHOMY IUIaHy, (HKCHpOBATh
pe3yabTaThl IMOJYYEHHONW 3aBUCHMOCTH (DM3MYECKUMX BEIMYMH B BHIE INPEIJIOKEHHBIX TaOIuLl U
rpaduKoB, AeNaTh BEIBOBI 110 pe3yIbTaTaM UCCIIeI0BaHUS;

MIPOBOJUTH KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEIWYMH (TJIOTHOCTH BELIECTBA KUAKOCTH U TBEPAOTO
Tena, cuja TPEHUS CKOJBKEHHUs, JaBJIeHHE BO3[yXa, BBITAJIKUBAIOIIAs CHJIA, JEHCTBYyIOIIas Ha
HOTPYKEHHOE B XKHUIKOCTh TeJO, KO3()(MUIMEHT MOJIE3HOI0 ACHCTBHSA MPOCTBIX MEXaHHU3MOB), CIEAYsI
NPEASIOKEHHOM HHCTPYKIMH: [IPU BBIIIOJHEHUH U3MEPEHUI cOOMpaTh SKCIEPUMEHTABHYIO YCTAaHOBKY
U BBIYHCIIATH 3HAYEHNE HCKOMOH BEJIMUIHHBL;

co0JI0AaTh MpaBuiia TEXHUKH 0€30MaCHOCTH MPH padoTe ¢ 1abopaTOPHBIM 000pyI0BaHHEM;
YKa3plBaTh NPUHLMIBI ACHCTBHA TNPHOOPOB H TEXHUYECKHX YCTPOMCTB: BECHl, TEPMOMETP,
JUHAMOMETpP, COOOIIAIONINecS COCyAbl, O0apoMeTp, phlYar, IMOJBIXHBIA W HEMOABIKHBIA OJIOK,
HaKJIOHHAS MJIOCKOCTH;

XapaKTepU30BaTh NPUHLUIBI ACHCTBHS U3YUCHHBIX IPUOOPOB M TEXHUYECKUX YCTPONCTB C ONOPON Ha
uX omnucaHds (B TOM 4YHCIE: MONMIMIHHUKH, YCTPOHCTBO BOJONPOBOJA, THIAPABIMYECKHUH IIpecc,
MaHOMETp, BBICOTOMED, MOPIITHEBOI HACOC, apEOMETp), UCIOJB3Ys 3HAHUS O CBOMCTBaX (PH3MUECKUX
SIBJICHUH ¥ HEOOX0uMble (PU3NUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;



NPUBOAUTH TPHUMEpPHl (HAXOAWTh HMH(POPMALHUIO O MNpPUMEpax) MPAKTUYECKOTO HCIONb30BaHUs
(U3MYECKUX 3HAHWKM B TIOBCEIHEBHON JKM3HM JJIsi OO€CleuYeHHs OE30MaCHOCTH MPHU OOpAIICHUU C
npuboOpaMd W TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHCHUS 3JI0POBbS W COONIOJCHUS HOPM
9KOJIOTHYECKOTO MTOBEICHHS B OKPYKAIOLIEH Cpesie;

OCYIIECTBIATh OTOOP HCTOYHHKOB wWHGpopManuu B VHTepHETE B COOTBETCTBUU C 3a/IaHHBIM
MOVCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUN U IMyTEM CPaBHEHUS Pa3iIMYHBIX WCTOYHUKOB
BBLIENIATH HHPOPMAILIUIO, KOTOPAS ABJISCTCS TPOTHBOPEUUBON UITH MOXKET OBITh HEJIOCTOBEPHOM;
WCIIOJIL30BATh MPH BBHITIOJHEHUH YYCOHBIX 3aJIaHHI HAyYHO--TIOMYIISIPHYIO JINTEPaTypy (U3UUECKOr0O
COICp)KaHWsA, CHpAaBOYHBIE MaTepualbl, pecypcbl ceTd VIHTepHer, BiageTb MNpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, IPeoOpa3oBaHus HHPOPMAIIMH U3 OJTHON 3HAKOBOW CHCTEMEI B IPYTYIO;
co3liaBaTh COOCTBEHHBIE KpaTKHe MUCbMEHHBIE M YCTHBIC COOOIICHHS Ha OCHOBE 2—3 HCTOYHHKOB
nHQopMaIu (HU3NIECKOTO COJEPKAHUS, B TOM 4YHCiIe MyONWYHO JNeNlaTh KpaTKHe COOOIIEHHS O
pe3yabpTaTax MPOEKTOB MM YUE€OHBIX MCCIEIOBAHUM, MPHU 3TOM I'PAMOTHO HCIOJIb30BaTh M3YYEHHBIN
MOHATHHHBIN anmapaT Kypca (QHU3HKH, CONPOBOXKIATH BBICTYIIJICHUE MTPEe3CHTAINEH;

NPY BBHIMIOJIHEHUN YYEOHBIX MPOEKTOB W HCCIENOBAHWUN paclpeaessiTh OO0S3aHHOCTH B TpYIIE B
COOTBETCTBHH C IOCTABJICHHBIMH 3aj7[adaMH, CJIEJWTh 32 BBIMOJHEHUEM IUIaHA JCHCTBHMH, aJeKBaTHO
OLIECHMBATh COOCTBEHHBIH BKJIal B JAEATEILHOCTb TPYIIBI, BBICTPaUBaThb KOMMYHHKAaTHBHOE
B3aMMO/ICHCTBUE, YIUTBIBAsSE MHEHUE OKPYKAIOIINX.

K xonmy oOyuenuss B 8 kiacce mpeaMETHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE OJDKHBI OTPaXaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOLIUXCSI YMEHHMH:

WCTOJIB30BAaTh TOHATHS: Macca W pa3Mepbl MOJIKYJ, TEIJIOBOE MABIDKEHHE aTOMOB M MOJIEKYIL,
arperatHple COCTOSIHMSI BEIECTBA, KPUCTAJUTMYECKHE W aMop(dHBIE Tena, HACBHIIIEHHBIH W
HEHACHIIIEHHBIN Tap, BIAXKHOCTh BO3AyXa, TEMIEpaTypa, BHYTPEHHSSI SHEPTHUs, TEIJIOBOH JIBUTATEINb,
JJIEMEHTApHBIA  DJIEKTPUYECKUN 3apsii, JJIEKTPUYECKOE II0Jie, TPOBOJHHUKH M  TUAJIEKTPUKH,
MOCTOSIHHBIN AJIEKTPUYECKHUI TOK, MarHUTHOE T10JIE;

pasnuuaTh sBIEHHs (TEMJIOBOE paCIIMpEHHWE M C)KaThe, Tervionepenaya, TeIUIOBOe paBHOBECHE,
CMauWBaHWe, KalWUISAPHBIE SBICHHUS, HWCMApeHUe, KOHACHCAIUs, IUIaBlieHUe, KPUCTAJUIN3aIuUs
(oTBepneBaHMe), KWIEHHe, Terulonepenada  (TEMJIONPOBOAHOCTh, KOHBEKLHWS, HU3JIy4YeHHE),
ANEKTPU3AIMS TN, B3aUMOICHCTBHE 3aPSA0B, NEHCTBHS JIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBIE MarHUTOB, JICHCTBUE MAarHUTHOTO MOJIA HAa MPOBOJHUK C TOKOM, 3JEKTpOMarHUTHAas
WHAYKIWS) TI0 OMHUCAHMIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIONINX JaHHOE
(usnyeckoe SBJICHUE;

pacmo3HaBaTh MPOSBIEHUE M3yYEHHBIX (U3WYECKUX SIBIICHHH B OKPYKAIOIIEM MHpE, B TOM YHCIE
¢u3nyuecKue SBIECHUS B MPUPOJE: MOBEPXHOCTHOE HATHKEHHE W KaMJULIPHBIC SIBICHHUS B MPHUPOIE,
KpHCTaUTBl B mpupone, m3rydeane ConHIa, 3amep3aHue BOAOEMOB, MOPCKHE OpHU3bI, 00pa3oBaHHE
pOCHI, TyMmMaHa, WHes, CHera, OJJICKTPUYECKHE SBJICHHS B arMocdepe, DIEKTPHYECTBO IKUBBIX
OpraHW3MOB, MarHUTHOE TI0JIe 3eMJIH, Apel( MOTIOCOB, POJIb MATHUTHOTO TOJIS IS KU3HH Ha 3eMile,
MOJISIPHOE CHUSIHHE, TIPU 3TOM ITEPEBOUTH MTPAKTHYECKYIO 33/1a4y B yUeOHYIO, BBIJIENATH CYIECTBCHHBIC
CBOMCTBa (MPU3HAKK) PU3MUECKUX SIBIICHUH;

OTMCHIBAaTh M3y4YCHHBIC CBOMCTBA Tel W (pU3MUYECKHE SIBICHMS, MCIOJb3YsA (U3MYECKHE BEIMYHUHBI
(Temmeparypa, BHYTPEHHSSI JHEpPrus, KOJWYECTBO TEIUIOTHI, YZAENbHas TEIUIOEMKOCTh BEIIECTBa,
yAenbHas TEIUIOTa TUTABIIEHUS, yIeNbHAas TeIuloTa MapooOpa3oBaHUs, yJeNbHAs TEIUIoTa CrOpaHUs
TOIIMBA, KOX(QQHUIMUEHT TIOJIE3HOTO JAEHCTBHS TEIUIOBOH MAIWMHBI, OTHOCHTEIbHAs BIIAXKHOCTh
BO3MyXa, OJEKTPUUYECKUH 3apsii, CHiIa TOKa, OJJIEKTPUYECKOE HaIpsDKEHHE, COMPOTHUBICHUE
MPOBOJHHKA, YIEIbHOE CONMPOTHBICHHUE BEHIECTBa, paboTa U MOIIHOCTH JEKTPHUYECKOTO TOKa), IpH
ONMCAHUHM TPAaBWILHO TPAKTOBaTh (U3UUECKUIH CMBICI HCHOJIB3YEMbIX BEJIWYMH, 0003HAYCHUS U
eIMHULBI PU3HMYECKUX BEIHYHH, HAXOAUTHh (POPMYIIBL, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETHUMHY
C IPYTUMH BEIUYUHAMH, CTPOUTH I'PaUKH U3yUSHHBIX 3aBUCUMOCTEH (PU3NUECKIX BEIUYNH;
XapakTepu30BaTh CBOMCTBA Tel, (pu3nvYecKkue SABJICHUS U MPOLECCHI, UCIONb3Ysl OCHOBHBIC TOJOKEHHS
MOJIEKYJIIPHO--KUHETHYIECKOW TEOPHH CTPOCHHS BEUIeCTBa, NPUHIMWI CYNEpPIO3UIMH Ioyiel (Ha



Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHus 3apsna, 3akoH OMa i ydacTKa Lenu, 3aKoH J[xoyisi—
JleHna, 3aKOH COXpaHEHHs JHEPTUH, NIPU STOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHa M
3aMMChIBaTh €r0 MaTeMaTHUECKOE BEIpAKEHHE;

OOBACHATH (U3MUECKUE TMPOLECCHl W CBOMCTBA Teld, B TOM 4YHCIE W B KOHTEKCTE CHUTyalHi
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
o0bscHeHNE U3 1—2 JOTMYEeCKUX IIaroB ¢ OMOpPOoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKHUX SBIICHUM,
(DU3NYECKUX 3aKOHOB HIIM 3aKOHOMEPHOCTEIH;

pemarb pacu€THele 3amadud B 2—3 JCUCTBHS, WCHOJIB3Yys 3aKOHBI M (OPMYJBI, CBS3BIBAIOLINE
(u3nyuecKre BEIMUMHbBI: HA OCHOBE aHAJIN3a YCIOBU 33/1a4M 3allUChIBaTh KPATKOE YCIOBHE, BHISIBITH
HEIOCTaTOK NaHHBIX Ui PELICHMs 3alaud, BHIOMpATh 3aKOHBI M (OPMYJIBl, HEOOXOOUMBble Ui €€
pelieHns, TPOBOAUTh Pacu€Thl W CpPaBHHUBATh MNOJIYYEHHOE 3HAueHHWe (U3NYECKOH BETUYUHBI C
W3BECTHBIMHU JIaHHBIMH;

pacIio3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PELIMTh NP HOMOLIM (U3MUECKUX METOIOB, HUCIIOJIB3YS
ONHCaHUE MCCIENOBAaHMs, BBIACIATh IPOBEPSEMOE IMPEANOJIOKEHUE, OLEHUBATh IPABUIBHOCTD
HOPSIIKA IPOBEJICHUS UCCIIEI0BAaHNS, 1EIaTh BHIBOIBI;

MPOBOJUTH OMNBITHl 1O HAOMIONEHHI0 (U3UYECKUX SIBICHHH WM (U3NUECKUX CBOMCTB Tel
(KanmuIsipHBIE SIBJICHUS, 3aBHCUMOCTH JAaBJICHHS BO3AyXa OT ero o0bEMa, TeMIepaTypbl, CKOPOCTH
mpoliecca OCTHIBAHUS W HAarpeBaHds NPH H3IYYeHHH OT IIBeTa M3Iydarolel (IMOTrjomaromei)
MMOBEPXHOCTH, CKOPOCTh HCIAPEHHUsI BOJBI OT TEMIEPaTyphl )KMIKOCTH M IUIOMIATIHN €€ MOBEPXHOCTH,
JNEKTpU3alMd T W B3aUMOJCHUCTBHE SJIEKTPHUUECKUX 3apsiioB, B3aUMOACHCTBHE ITOCTOSIHHBIX
MarHuToB, BU3yaJIH3alisl MarHUTHBIX IOJIEH MOCTOSHHBIX MarHUTOB, JIEHCTBUS MarHUTHOIO IOJIS Ha
IIPOBOJHHUK C TOKOM, CBOMCTBAa 3JEKTPOMArHuTa, CBOWCTBA 3JIEKTPOIABUraTessl INOCTOSHHOIO TOKA):
(dbopMynupoBaTh MpOBEpsEMBbIE MPEINOJIOKEHHS, COOMpaTh YCTaHOBKY U3 MPEAJIOKEHHOI'O
000pyAOBaHMs, ONIMCHIBATE X0/ OIBITA U (POPMYJINPOBATH BBIBOABI,

BBITIONHATh TPSAMbIE H3MEPEHHUS TEMIIEPaTypbl, OTHOCHUTEIFHOW BJIAXXHOCTH BO31yXa, CHJIBI TOKa,
HalnpsDKEHUsT C  MCHOJIb30BAHHMEM AHAJIOIOBBIX INPHOOPOB M AATYMKOB (DU3UUECKHX BEIUYHH,
CPaBHUBATh PE3yJIbTAThI U3MEPEHUN C YUETOM 3a/IaHHOM a0COFOTHON MOTPEIITHOCTH;

MIPOBOJUTDH MCCIIEOBAHNE 3aBUCUMOCTH OAHOM (PM3MUYECKON BEIWYHMHBI OT APYTOW € MCHOJIb30BaHHEM
NpSIMBIX U3MEPEHUH (3aBUCUMOCTH CONPOTHBIEHHS NPOBOJHMKA OT €ro JJIMHBL, IUIOIIAAH
MOTIEPEYHOr0 CEYEHUS] M YIENIBHOIO CONPOTHBICHUS BELIECTBA NPOBOAHUKA, CHJIBI TOKA, HIYLIETO
yepe3 TPOBOJHHUK, OT HaNpsHKeHWs Ha MPOBOAHMKE, HCCIENOBaHHE TIOCIEOBATEIbHOTO H
[apaJjeIbHOTO COEAMHEHUH NPOBOJHMKOB): IUIAHUPOBAaTh HCCIENOBaHUE, COOUpPATh YCTAHOBKY H
BBITIOJIHATD W3MEPEHHsI, CIIEAyS NPelIoKEHHOMY IUIaHy, (HUKCHPOBATh Pe3YIbTaThl IOJydYEeHHOU
3aBHCHMOCTH B BUie TaOIUIl 1 Tpa)KOB, A€TaTh BEIBOBI MO Pe3ybTaTaM HCCIIEI0BAHUS;

MPOBOJUTE KOCBEHHBIC H3MEpEHUs] (QU3MUYECKHX BeNWYMH (yIelbHas TeIUIOEMKOCTh BEIECTBa,
COIIPOTHUBJICHUE MPOBOAHUKA, pab0oTa U MOILIHOCTh IEKTPUYECKOrO TOKA): IUIAHUPOBATH W3MEPEHHMS,
coOuparh JKCIEPUMEHTAJbHYIO YCTaHOBKY, CIEAysl TPEIIOKEHHOH HMHCTPYKUHMH, W BBIYUCIATH
3HA4YEHUE BEJIUYMHBI;

co0JI0AaTh MpaBuiia TEXHUKH 0€30MaCHOCTH MPH padoTe ¢ 1abopaTOPHBIM 000pyIOBaHHEM;
XapakTepU30BaTh NPUHLUIIBI ACHCTBHS U3YYCHHBIX PHOOPOB M TEXHUYECKUX YCTPOHCTB € OMOPOil Ha
WX OMHUCaHHA (B TOM YHCIIE: CHUCTeMa OTOIIEHHS JIOMOB, TUTPOMETp, MapoBas TypOHHA, aMIlepMeTp,
BOJIETMETD, CUETUMK HJICKTPUUECKOW HIHEPTUH, IIEKTPOOCBETHUTENIbHBIE NPUOOPHI, HarpeBaTelbHbIC
ANEKTPONPUOOPHl (IPUMEPHI), NEKTPHIECKUE NPEAOXPAHUTEH, DIEKTPOMArHUT, SJIEKTPOIABHUIaTENb
[IOCTOSIHHOT'O TOKa), MCIOJb3ys 3HAHUA O CBOHCTBAaX (U3MUECKUX SABICHUH U HEOOXOIUMBIE
¢u3nuecKue 3aKOHOMEPHOCTH;

pacrio3sHaBaThb HPOCThIE TEXHUYECKHE YCTPOMCTBA M M3MEPHUTENbHBIE IPUOOPHI MO CXeMaM |
CXEMaTHYHBIM PUCYHKaM (KHJKOCTHBIH TEpPMOMETp, TEPMOC, ICHUXPOMETP, TUTPOMETp, JIBUTATENb
BHYTPEHHETO CTOpPaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUYECKUX Lemned ¢
MOCIEAOBATENbHBIM M TapajuIeIbHBIM COCJMHEHHEM 3JIEMEHTOB, pasiuyas YCJIOBHBIE 00O3HAUCHHS
3JIEMEHTOB JJIEKTPUUECKUX LEIEH;



MPUBOJUTh TMPUMEPHl (HAXOMUTh HWHPOPMAIMIO O TPUMEpPax) MPAKTUIECKOTO HCIOIb30BAHUS
(U3MYECKUX 3HAHWKM B TIOBCEIHEBHON JKM3HM JJIsi OO€CleuYeHHs OE30MaCHOCTH MPHU OOpAIICHUU C
npuboOpaMd W TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHCHUS 3JI0POBbS W COONIOJCHUS HOPM
9KOJIOTHYECKOTO MIOBEICHHS B OKPY KAIOILEH Cpeae;

OCYIIECTBIIATh TOUCK MHbOpMANUK (U3HIECKOTO cosiepkanns B IHTepHeTe, HA OCHOBE MMEIOIINXCS
3HAaHUHA | HYTéM CpaBHCHUA OOIMOJHHUTECIBHBIX HNCTOYHUKOB BBIACIATH I/IH(i)OpMaHI/IIO, KOTOpasd
SIBIISICTCS| IPOTUBOPESUUBOM MM MOXKET OBITh HEJIOCTOBEPHOIA;

WCIIOJIL30BATh MPH BBHITIOJHEHUH YYEOHBIX 3aJIaHH HAYYHO--TIOMYISIPHYIO JINTEPaTypy (U3UUECKOr0
COJIep)KaHMs, CIPaBOYHBICE Marepuajbl, pecypchl cetd VIHTepHET, BlaneTh MNpUEMaMu
KOHCIIEKTHPOBAHUS TEKCTA, IPeoOpa3oBaHus HHPOPMAIIMH U3 OJTHON 3HAKOBOW CHCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMCHHBIC M KpPaTKUE YCTHBIC COOOIICHUs, 0000mas uHpopMmamuo u3
HECKOJIbBKUX HCTOYHHKOB (bI/I3I/IT-IeCKOFO COACpPKaHUA, B TOM YHCIIC HY6J'H/IT-IHO OpeaAcCTaBJIATh
pe3yNbTaThl MPOCKTHON WITM HCCIENOBATENLCKON NESATeNLHOCTH, MPH 3TOM T'PAMOTHO KCIIOJIL30BaTh
W3yUYCHHBIH TOHATHHHBIN armapar Kypca (HU3UKH, CONPOBOXKIATh BEICTYIUICHHE PE3CHTAIIUECH;

NpU BBINOJHEHHH YYEOHBIX MPOEKTOB M HCCICAOBAHMN (U3MYECKHX TPOLECCOB paclpeieisaTh
0053aHHOCTH B TPYIIIEC B COOTBETCTBHH C TIOCTABICHHBIMH 3a/1a9aMH, CIICTUTH 32 BHIMOJIHEHHEM TIIaHa
JICHCTBUI U KOPPEKTUPOBATH €T0, aJICKBATHO OICHUBATH COOCTBEHHBIN BKIIAJI B ICATEIBHOCTh TPYIIIIHI,
BBICTpanBaTb KOMMYHUKATUBHOC B3aI/IMOI[eI‘/‘ICTBI/Ie, IMIPOABJIAA TOTOBHOCTE pa3peCuiaThb KOH(i)J'II/IKTI)I.

K xonmy oOyuenuss B 9 kijacce TIpeIMETHbIC pe3yiabTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTPaXaTh

c(OpPMHUPOBAHHOCTh Y 00YYAIOLINXCSl YMEHUH:

UCIIOJIb30BAaTh TOHATHS: CHCTEMa OTCUYEéTa, MaTepHalbHas TOYKa, TPACKTOPHS, OTHOCHTEIBHOCTD
MEXaHWYEeCKOTo JABIKEHMA, NedopMarus (yrnpyras, IIacTHYEcKas), TpPEeHHe, IIEeHTPOCTPEMUTENIEHOE
YCKOpEHHUE, HEBECOMOCTh U HEPerpy3KH, UEHTP TSDKECTH, aOCOJIIOTHO TBEPAOE TENO, LEHTP TKECTH
TBEPIOTO Tella, paBHOBECHE, MEXaHHYECKUE KOJIeOaHWs M BOJIHBI, 3BYK, MH(pa3ByK U YIbTPa3BYK,
3JIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AaJbHO30PKOCTH,
CIEKTPHl HCIYCKaHUs M TMOTIJIOWICHMs, anbda-, OeTa- W TraMMa-H3IYy4CHHUs, H30TOMbI, sIepHas
JHEPreTHKa;

pasnuyaTh SBJIEHUS (PaBHOMEPHOE M HEPaBHOMEPHOE INMPSIMOJIMHENHOE NBM)KEHHE, PABHOYCKOPEHHOE
NPSAMOJMHEHHOE IBIDKEHHE, CBOOOJHOE IaJeHUE TeJl, PaBHOMEPHOE IBIDKEHHE II0 OKPYKHOCTH,
B3aMMOJCHCTBUE TeJ, pEaKTHBHOE MABIKCHUE, KoyebaTenbHOE [BIKEHHE (3aTyXaiomue u
BBIHY)KICHHBIC KOJ€0aHMS), PE30HAHC, BOJIHOBOE MABMXECHHUE, OTPAKCHHE 3BYyKa, IPSAMOJIMHEIHOE
pacipocTpaHeHe, OTpPaKCHHWE W TPEIOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTPAXXKCHUE CBETa,
pasnoxeHne Oelnoro cBeTa B CIEKTP W CIOXKEHHE CIEKTPaJbHBIX I[BETOB, MIWCIIEPCHS CBETa,
€CTECTBEHHAs! PaIMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEWYATOTO CIIEKTPA W3JIY4EHUs) I10 ONUCAHUIO UX
XapakTePHBIX CBOHCTB U HAa OCHOBE OMBITOB, IEMOHCTPHUPYIOMINX JaHHOE (PU3NUECKOE SIBIICHHE;
paciio3HaBaTh NPOSIBICHHE M3YYCHHBIX (DU3NUECKUX SIBJICHUH B OKpY’KarolleM Mupe (B TOM dYHCIE
(u3ndeckue SBICHUS B TMPHUPOJE: NPIJIMBBI U OTIHMBHI, IBMKeHHE TutaHeT COJIHEYHON CHCTEMBI,
PEaKTUBHOE JBIKCHUE >KUBBIX OPraHU3MOB, BOCIIPHUSATHE 3BYKOB J>KHBOTHBIMH, 3E€MIICTPSICEHHE,
CeliCMMUYECKHE BOJIHBI, IyHAMH, 9XO, IIBETa TeJ, ONTHYECKHE SBJICHUS B MPHPOJE, OMOJIIOTHYECKOE
NEeWCTBHE BHIMMOTO, YIbTPadHOJIETOBOIO UM  PEHITEHOBCKOTO  M3JIyYeHUH, €CTECTBEHHBII
panuoOaKTUBHBIA (OH, KOCMHYECKHE JIydH, PaJHOaKTHBHOE H3JIyYeHHE NPHPOTHBIX MHHEPAJIOB,
JEeWCTBHE PAAMOAKTUBHBIX WM3JIy4YE€HHH HAa OPTaHU3M 4EIOBEKa), IIPU 3TOM IIEPEBOAUTH NMPAKTUUECKYIO
3aja4yy B y4eOHYIO, BBIICISATh CYILIECTBEHHBIC CBOICTBA (MIPU3HAKH) (PU3NUECKUX SIBICHUIH;

OIMCHIBATh M3Y4YCHHBIE CBOICTBA Tel U (pU3MUECKHE SIBJICHMSA, MCIHOJb3Ys (U3MUECKHE BEJIUYMHBI
(cpenHss U MTHOBEHHAsl CKOPOCTh Tella MPHU HEPAaBHOMEPHOM JBIKEHHH, YCKOPEHHE, NepeMEIIEHuE,
MyTh, YIJIOBas CKOPOCTh, CHJAa TPEHHs, CHUJia YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO
nmajieHus, BeC TeNla, HUMIYJIbC TeNa, HMIYJNbC CHJIbI, MeXaHH4Yeckas padoTa W MOIIHOCTb,
MOTEHIIMAIbHAS SHEPTHA TeJNa, TIOJHATOTO Ha/l TOBEPXHOCTHIO 3€MIIH, TIOTEHIMATIbHAsI SHEPTUSI CKATON
NPYKUHBI, KUHETHYECKas SHEprus, MOJIHash MEXaHUYEeCKas SHEeprus, Nephoi U 4acToTa KojeOaHuH,
JUITMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCThH CBETA, MOKa3aTeib MPEIOMIICHUs Cpellbl),



IPU OTHMCAHUH NMPABWIHHO TPAKTOBATh (DPU3MUYECKUI CMBICT HCIOJIB3YEMBIX BEIMYHMH, 0003HAUCHHS H
SIMHULBI PU3UYECKUX BEIHYHH, HAXOIUTHh (POPMYIIBI, CBA3BIBAIOLINE TAHHYIO (PU3NUECKYIO BEJIMUNHY
C IPYTUMHU BEIUYUHAMH, CTPOUTH I'PaUKH U3yYSHHBIX 3aBHCUMOCTEH (PU3NUECKUX BEIUYNH;
XapakTepu30BaTh CBOWCTBA Tels, (HU3NYECKUE SIBICHHUS M MPOLECCHI, MCHOIb3Ys 3aKOH COXPaHEHHS
9HEPTUH, 3aKOH BCEMHUPHOTO TATOTCHUS, MPHHIUIT CYTEPIO3UIMN CHJI, TPHHITUI OTHOCHTEILHOCTH
lanunes, 3akonsl HpioToHa, 3aKOH COXpaHEHUs] UMITYJIbCa, 3aKOHBI OTPAKEHHUS U MIPEJIOMIICHHSI CBETa,
3aKOHBI COXPaHEHHs 3apsIOBOrO M MAacCOBOT'O YHCEN NPH SACPHBIX PEaKIHsiX, MPHU ITOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTeMaTUIECKOE BBIPAKEHHUE;

OOBSACHATH (U3MUYECKHE NPOLECCHl M CBOMCTBA Tel, B TOM YHCIE M B KOHTEKCTE CHTyalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbISBIATh NPUYUHHO--CICICTBEHHBIE CBS3H, CTPOMTH
00BbsSICHEHHE W3 2—3 JIOTMYECKUX IIAroB ¢ OMOPON Ha 2—3 M3YYEHHBIX CBOWCTBA (PU3MUECKHUX SBIICHUIA,
(U3HYIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEIH;

penaTh pacdy€THBIC 3amaun (ONMMpAIOIIMecs Ha CHCTeMy W3 2—3 ypaBHEHMH), MCIONB3YS 3aKOHBI H
(dopmynbl, cBs3bIBalOIIME (U3NUECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJOBHUS 3aJadyd 3alliChIBATh
KpaTKOEe yCIIOBHE, BBISBIIATH HEJOCTAIOIINE MM N30BITOYHBIC JaHHbIE, BRIOUPATh 3aKOHBI M (POPMYIIEL,
HEOOXOJUMBIC [UIS pEIICHHUS, NPOBOJUTh PACYEThl W OLCHUBATH PEATUCTUYHOCTH MOJTYYSHHOTO
3HAYCHUsI (PU3NIECKON BEINIHHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIINTh MPH MOMOILIH (U3UUYECKHX METOIOB, HUCIIOJIB3YS
ONMCAHWE WCCIEJOBaHMS, BBIJICNATH IPOBEPsieMOe MPEATNOJIOKEHHE, OIEHUBATh IPABHIBHOCTh
TOPSIIKA TIPOBENICHUS MCCIICIOBAHMS, JIeTaTh BBIBOIBI, HHTEPIIPETHPOBATH PE3YJIbTAThl HAOIOACHUI U
OTIBITOB;

MPOBOJUTD OMBITHI 110 HAOIIOACHUIO (QU3MUYECKUX SBICHUH WIM (PU3NUYECKUX CBOMCTB Tel (M3ydeHHE
BTOpOr0 3akoHa HpIOTOHa, 3aKOHA COXpaHEHHs JHEPTUH, 3aBUCUMOCTh IEpHOJa KOJeOaHHH
NPYKMHHOTO MasTHUKAa OT Macchl Ipy3a M >KECTKOCTH NPY>KUHBI M HE3aBUCHMOCTH OT aMILUIUTY.IBI
MaJIbIX KOJeOaHUH, MPSIMOJIIMHEHHOE pacIpOCTpaHEHUE CBETa, Pa3lioKEeHUE OEeNoro cBeTa B CIIEKTD,
M3y4eHHe CBOWCTB H300paXkeHHs B IUIOCKOM 3epKajie M CBOWCTB HM300pakeHHs NpeaMera B
coOuparoiel TuH3e, HaOMoIeHHE CIUIOIIHBIX U JTMHEHYAThIX CIIEKTPOB M3IY4EHUs): CaMOCTOATEIEHO
cobuparh YCTaHOBKY W3 H30BITOYHOTO HaOopa oOOpYJOBaHHs, OIMKMCHIBATH XOJ OIBITA U €ro
pe3yabTaThl, HOPMYIUPOBATH BHIBOIBL;

NPOBOJUTH TPH HEOOXOAMMOCTH CEpUI0 MPSIMBIX HW3MEPEHHH, ONpenersisi CpeiHee 3HAaueHHe
n3MepsieMo BeMU4IHHBI ((POKYyCHOE pacCcTOsIHUE coOMparomiei TMH3bI), 000CHOBHIBATH BEIOOD criocoba
m3MepeHns (M3MEePUTENBHOTO IPHUO0pPa);

MPOBOJIUTH HCCIEJOBAaHHE 3aBHUCUMOCTEH (DU3MYECKUX BEIUYMH C HCIOJIH30BAHUEM MPSIMBIX
M3MEpEHHUH (3aBUCHMOCTh IYTH OT BPEMEHH IIPH DPAaBHOYCKOPEHHOM MBIKEHHHM Oe3 HadalbHOMN
CKOpOCTH, Tepuoja KojJeOaHWi MaTeMaTH4ecKOr0 MasTHHKa OT JUIMHBI HHUTH, 3aBHCHMOCTH YTia
OTp@XEHHS CBETa OT yINa TaAeHWs W yIila TMPeJOMICHUS OT yIvla MaJeHUs):. IUIaHUPOBAThH
UCCIIEIOBAHUE, CAMOCTOSTENIbHO COOHMpaTh YCTAaHOBKY, (HKCHpOBaTh pe3yibTaTbhl MOJIY4YEHHOH
3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUJE TAOMHIl M TpadHKOB, JeIaTh BBIBOJBI IO pe3yibTaTaM
UCCIICI0OBAHUS;

MPOBOJUTH KOCBEHHBIC M3MEpEHHsI (PM3HMUYECKHUX BEINYUH (CPEIHSSI CKOPOCTh W YCKOPEHHE Tela MpH
PaBHOYCKOPEHHOM JIBWXCHUH, YCKOPEHHE CBOOOAHOrO MafeHus, )KECTKOCTh NPY>KUHBI, K03 ument
TPEHHS CKOJIBKEHHS, MeXaHWdeckas paboTa M MOIMHOCTh, 4YacTOTa M TEpHOA  KoyieOaHWi
MaTeMaTHYECKOr0 U MPYKHHHOTO MAsTHUKOB, ONITHYECKas CHJla cCOOMpAroIIel JIMH3bI, PaJnO0aKTHBHBIN
(OH): TUIAHMPOBATH U3MEPEHHsI, COOUPATH SKCIEPHUMEHTAILHYIO YCTaHOBKY U BBITIONHSATH W3MEPEHHS,
crenys MpeaIOKEHHON MHCTPYKIUY, BBIYUCIATH 3HAYCHUE BEJIMYMHBI M aHAJIN3UPOBATH MOJTyYCHHBIC
PE3YABTATHI ¢ YYETOM 3aJaHHOM OTPEIIHOCTH N3MEPEHHIA;

co0JI0AaTh MpaBuiIa TEXHUKH 0€30MaCHOCTH MPH padoTe ¢ 1abopaTOPHBIM 000pyIOBaHHEM;

pa3nMyaTh OCHOBHBIC NPU3HAKN M3YYEHHBIX (DPM3MUECKHUX MOJENEH: MaTepualbHas TOYKa, abCOIIOTHO
TBEPIOE TENO, TOUEHHBIH HMCTOYHHMK CBETa, JIyd, TOHKas JMH3a, IUIaHETapHas MOJelb aroma,
HYKJIOHHAst MOJIeNTb aTOMHOTO SI71pa;



XapakTepU30BaTh NPUHLUIBI ACHCTBHSI U3YYCHHBIX TPHOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPON Ha
HUX OIIMCaHHuA (B TOM YHUCJIC! COHUAOMETP, AATYHUKU IIOJIOKCHUA, paCCTOAHHUA U YCKOPCHUA, PaAKETa,
9XO0JIOT, OYKH, IEPHUCKOIN, (OTOAMNapar, ONTHYECKHUE CBETOBOJBI, CIEKTPOCKOI, NO3MMETpP, Kamepa
Buibcona), MCmosp3ysi 3HAHMS O CBOWCTBAaxX (M3MUECKUX SIBJICHUH M HEOOXOAMMBIE (U3UUECKHE
3aKOHOMEPHOCTH;

HCIOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH U3YUYCHHBIX TEXHUYCCKUX yCTpOﬁCTB, HU3MCPUTECIIbHBIX
pUOOPOB U TEXHOJIOTMYECKUX MPOLECCOB MPH PEIICHUU y4eOHO--IPAaKTHYECKUX 3a7ad, ONTHUYECKUE
CXEMBI JI TOCTPOEHUS N300paKEeHHH B IUIOCKOM 3epKajie U COOMparoLIei TMH3E;

NPUBOAUTHG TPHUMEpPHl (HAXOAUTh HMH(POPMALHUIO O MNPHUMEPax) MPAKTUYECKOT0 HCHIOIb30BAHUS
(m3nYecKnX 3HAHWK B TIOBCEIHEBHOHM >KM3HM sl oOecrieueHns OE30MacHOCTH NpH OOpalleHuu c
npubopaMu M TEXHUYECKUMH YCTPOMCTBAMM, COXPAaHEHUS 3I0POBbSI U COONIONCHHS HOPM
9KOJIOTHYECKOT0 MOBEJIEHHS B OKpY KaroIlen cperie;

OCYLIECTBJIATh IMOHUCK HH(popManuu (U3HUECKOro cojaepKaHusi B VIHTepHETe, CaMOCTOSITENbHO
(hopMysUpysl TIOMCKOBBIM 3alpoC, HAXOIUTh IyTH OIPEICICHUS JOCTOBEPHOCTH IOJIy4CHHOU
HH(QOPMAIINK HAa OCHOBE MMCIOLIUXCS 3HAHUH U TOTIOJTHUTENBHBIX HCTOUHUKOB;

UCIIOJIb30BaTh NPH BBINOJIHEHUM Y4YEOHBIX 3aJaHUN HAayYHO--IIOMYJISPHYIO JINTEPaTypy (U3UUECKOro
COJIep’KaHMs, CIPaBOYHBIE MaTrepuasbl, pecypchl ceth VIHTepHeT, BnaneTrs MNpUEMaMHU
KOHCIIEKTHPOBAHUS TEKCTA, TPeoOpa3oBaHus HHPOPMAIIUH U3 OJTHON 3HAKOBOW CHCTEMEI B IPYTYIO;
co3aaBaThb COOCTBEHHBIE MHUCHbMEHHEIE U YCTHBIC COO6IIICHI/I$I Ha OCHOBE I/IH(i)OpMaHI/II/I U3 HECKOJBbKUX
HUCTOYHHUKOB (M3MUYECKOTO COJEp)KaHMs, ITyOJIMYHO MPEICTABIATh Ppe3yJbTaThl IMPOEKTHON MM
HCCIIEIOBATEICKOW JAEATENILHOCTH, NPU 3TOM TPAMOTHO HCIIOJIB30BaTh HM3YYCHHBIH MOHSITUIHBIHA
ammapaTr HM3y4aeMoro pasziena (U3MKH U COMPOBOXKJIATh BBICTYIUIGHHWE MpPE3CHTAle ¢ ydéToM
0c0OEHHOCTEH ayTUTOPHUU CBEPCTHHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NPorpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nuorexa [IOK
1.1 ) - 2
VISHRA - HAyRa O npupote https:/m.eds0o.ru/7416194
bu6mmoreka [IOK
1.2 dusznveckue Be 2 1
HSITCCRHC BETAHHRL https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIM METO[ IIO3HAHUS 2 1 bubmorexa OK
' i A https://m.edsoo.ru/7f416194
Uroro no pazgeny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubmuorexa [IOK
2.1 1
Crpoenue pemectsa https://m.edsoo.ru/7f416194
27 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] ) 1 bubmuorexa [IOK
' BEIIeCTBa https://m.edsoo.ru/7f416194
bubmuorexa [IOK
2. Ar 2
3 PETATHHE COCTORHIA Bettectna https://m.edsoo.ru/7f416194
Hroro no pasueiny 5
Pa3nen 3. J/IBu:xeHMe U B3aUMOoOeiicTBHE TeJl
bu6mmoreka [IOK
A M
3 CXAHMECCKOC JIBIKCHHIC 3 https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IIOTHOCTh 4 1 bu6nuorexa LIOK



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
bu6mmorexa [IOK

. .B 14 2
33 Cuna. Bupst e https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubmuorexa [IOK
' TEJIaMH, JKUIKOCTSIMH M ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 Jlareriie KAIKOCTH > https:/m.edso0o.ru/7f416194
bu6nmoreka [IOK
4.3 ATmoceproe nasnemie 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
’ B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszueny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bubmnorexa [JOK
>1 PaGota u mommocTs 3 I https://m.edsoo.ru/7f416194
bu6nuorexa LIOK
32 Hlpoctsie mexati3MbI > ! https:/m.edso0o.ru/7416194
bu6mmoreka [IOK
5.3 M 4 1
CXAHITHECKAA SHEPTI https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoE 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

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TemoBble siBjieHUs
1.1 Ctpoenue u CBOICTBa BeLIECTBA 7 bubmmorexa LIOK
' B m https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 Tenosbie mpouecce 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DnexTpuueckue 3apsaabl. 3apsHKEHHbIE Tela 7 1 bubmmorexa [IOK
' Y UX B3aUMO/JICHCTBUE https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.2 IT 7 i 20 1 7
OCTOSHIRI SICKIPHACCIAH TOX https://m.edsoo.ru/7f4181ce
bub6moreka [IOK
2. M 1 1.
3 ATHHUTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.4 C) 4
FICKTPOMATHHTHA HHAYKIMA https://m.edsoo.ru/7f4181ce
Hroro o pazgeny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 3 14.5



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 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
L1 MexaHn4eCcKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuotexa [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 B3aumoneiictBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKkOoHBI COXpaHe 10 3
HBI COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannveckue Kojae0aHusl M BOJHBI
but6mmoreka [IOK
2.1 Mexanndeckne koneda 7 3
HARHHACCIHE ROMChAmA https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
2.2 M .3 8 1 3
CXAHMACCKHC BOJTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHUTHOE MOJIE U 6 ) bu6mmoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI pacpOCTPAHEHUSI CBETA 6 2 bu6nmoreka [IOK



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

but6mmoreka [IOK
4.2 JIMH3BI U oNTUYECKUE TPUOOPHI 6 3 hitps:/m.cdsoo.ru/7f4 1 ada6
Bbub6mmoreka [IOK
4, P 2
3 asNokeHue Oeoro cBeTa B CIIEKTP 3 hitps:/m.cdsoo.ru/7f4 1 ada6
Hroro no pasgeny 15
Pa3nea 5. KBaHToBbIe SIBJIeHUS
Bbu6mmoreka [JOK
A " 4 1
5 CIIyCKaHWE U MOTJIONMIEHUE CBETa AaTOMOM hitps://m.cdsoo.rw/7f41ada6
but6mmoreka [IOK
32 CTpocHie aToMHOro sfpa 6 I https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
) s 1
53 JIEPHBIE PEaKIuU 7 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 17
Pa3znea 6. [loBTopuTE 1bH0-00001IA0INIT MOYJIb
6.1 [ToBTOpeHME 1 0000IIEHNE CONCPIKAHUS 9 ) but6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 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

HNOYPOYHOE IIVTAHUPOBAHHUE

7 KJIACC
KouunuecTBO Yacon
Kontp DJIEKTPOHHBIE
Ne OJIbHBI Ipakt Hara uudpoBbie
n/n Tema ypoka Bcero e wHeckH u3yuyeHusi  oOpa3oBaTeibHbIE
pa60T ¢ pecypchl
o padoThI
®dusuka — Hayka o npupoje. ABiIeHus OpUpPOIbI 1
du3nueckue SIBICHUS 1
®u3nyuecKkue BeIUUYUHbBI U UX U3MEPEHUE 1
VYpoxk-uccnenoanue "M3mepenue temnepaTypbl

4 MPpY MMOMOUIU KUJKOCTHOTO TEPMOMETPA U JJaTUHKa 1 1
TeMneparypsl"

5 Meroabl HaydHOTrO Mo3Hanus. OnucaHue | but6mmoreka [IOK
(U3MYECKUX SIBICHUI C TIOMOIIBIO MOJIENei https://m.edsoo.ru/ff09f72a
VYpoxk-uccienopanue "[IpoBepka runoTessl:

6 JATBHOCTH MOJIETA IIapUKa, MIIEHHOTO 1 |
TOPU30HTAIILHO, TEM OOJIbINE, YeM OOJIBIIIe BEICOTA
mycka"

7 Crpoenue BemecTBa. ONbITHI, T0Ka3bIBAIOIINAE | bu6nuorexa [IOK
JUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBr>KeHUE 4acTHIl BEIIECTBA 1 buGmuorexa [OK

https://m.edsoo.ru/ff0a013e

9 Ypoxk-uccnenoBanue «ONBITHI 10 HAOTIOJEHUIO | 1
TEIUIOBOT'O PACIIMPEHUS Fa30BY

10 ArperaTHble COCTOSIHHSI BEIIECTBA 1



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

Ocob0eHHOCTH arperaTHbIX COCTOSTHUM BOJHI.

bub6mmoreka [IOK

11 O6006menue o pazaeny «llepBoHayanpHbIC hitps:/m.cdsoo.ru/ff0a0378
CBEJICHUSI O CTPOCHUHU BEILIECTBAY
D Mexanunueckoe nBuxeHue. PaBHoMepHoe u bubmuorexka [IOK
HEPAaBHOMEPHOE JIBUXKCHHUE https://m.edsoo.ru/ff0a05¢c6
bubnnorexa [IOK
13 Ckopoctb. Enunuiiel ckopoctu hitps-//m.c dsocI)l.Iu 02079
14 Pacuer iyt ¥ BpeMEHU IBUKCHUS brbmrorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bubnnoreka [IOK
15 HNuepuusi. Macca — Mepa MUHEPTHOCTH TN hitps-//m.c dsocl)l.ru E0a0c10
16 [TmoTHOCTH BemecTBa. Pacuer Mmaccel m oObeMa Tena bubmuorexa [IOK
10 €TO IUNIOTHOCTHU https://m.edsoo.ru/ff0a0fee
17 Haﬂ60paTopHaﬂ pabota «Onpenenenue mIOTHOCTH
TBEPOrO Tesa»
18 Pemrenue 3amau no treme "ILtoTHOCTE BemecTBa" E:tlf;?;;f;;gzifoausc
19 Cuiia Kak XapakTepUCTHKA B3aUMOIEUCTBUS TeEl.
Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHnast pabota «M3ydeHue 3aBUCUMOCTH
20 pactsokeHus (aedopMarum) npy>KUHbI OT
MPUITIOKEHHON CUIIBI»
21 [[“IBnenue Tsarorenus. Cuia TKeCcTu
” CBs3b MEXKY CUJION TSKECTH M Maccou Teia. Bec bu6nuorexa LIOK
tena. Pemenne 3aga4q mo teme "Cuna tsxectu” https://m.edsoo.ru/ff0al778
” Cuna TsKecTH Ha Ipyrux miaHerax. @usndyeckue bubnuorexa [IOK
XapaKTEePUCTUKH IUIaHET https://m.edsoo.ru/ff0al1502
24 Msmepenue cui. JluHamomerp bubnuorexa [IOK



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
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

https://m.edsoo.ru/ff0al8cc

but6mmoreka [IOK
25 Bec tena. HeBecomocTs
https://m.edsoo.ru/ff0al778

26 CnoxxeHue ABYX CUJI, HalPaBJIEHHBIX 110 OJTHON bu6mmoteka [IOK
psAMO. PaBHOIEHCTBYIOIIAs CHII https://m.edsoo.ru/ff0ala70

27 Pemenue 3agau no reme "PaBHOnelcTByOmas cui"

78 Cuia TpeHust u e€ Buabl. TpeHue B mpupoje u bubnnoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas paboTa «/3yueHue 3aBUCUMOCTH

29 bl TPEHUS CKOJIBKEHUS OT CHJIbI IABJIICHUS U bubmmorexa [IOK
cui

p A . https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIONTUXCS TOBEPXHOCTEM»

30 Pewenue 3aau Ha onpenenaeHue
PaBHOAECHCTBYIOIIEH CUJIIBI
Pemenue 3agau no remam: «Bec tenan,

31 I'paduyeckoe nzodpakenne cuim», «CUITBI» Brbmorexa LOK
« u4 ,

P . p ’ https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CHIDY
KonTponbHas pabora o temam: «MexaHMYECKOe
32 IBIDKEHHEY, «Macca, INIOTHOCTEY, «Bec Temay,
«I"paduueckoe nzodpakenne cuim», «CUITbI»
Hasnenne. CriocoObl yMEHBIICHUS M YBEITUYCHUS bubnnoreka [JOK

33
JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue raza. 3aBUCMMOCTb JIaBJICHUS ra3a OT bubnuotexa [IOK

34 N
00béMa, TeMrepaTypbl https://m.edsoo.ru/ff0a2376

15 [lepenaya naBneHust TBEPABIMU TEIAMU, bubnmorexa [IOK
JKUIKOCTSIMU U ra3aMu. 3axkoH [lackais https://m.edsoo.ru/ff0a25b0
JlaBneHue B )KUIKOCTHU U T'a3e, BBI3BAHHOE bubnmoreka [JOK

36 .

JEUCTBUEM CHUJIBI TXKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no reme «/laBieHue B KUJIKOCTU U bubnuorexa [IOK
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rase. 3akoH Ilackaisa»

https://m.edsoo.ru/ff0a2826

38 CooOuraronuecs cocyabl bubmorexa LOK
e A https://m.edsoo.ru/ff0a2970
39 I'mppaBnrueckuii mpece buommorera TIOK
AP P https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopurHeBoi )KUIKOCTHBINA HACOC
. bubnuorexa [IOK
41 A 3
T™OCchepa 3eMIIH U IPUYHHBI €€ CYIIIeCTBOBAHUS hitps:/m.cdsoo.rw/ff0a2bsa
bu6nuorexa LIOK
42 B LA
ec Bo3ayxa. ATMocepHoe TaBiIeHHe https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocdepHoro aaBieHus. OnbIT bubnmnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTB aTMOC(HEPHOTO JaBICHUS OT BHICOTHI bu6muoteka LIOK
HaJl ypOBHEM MOps https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepouna. AtmocdepHoe qaBiaeHue Ha bubnmnoreka [JOK
pa3iuYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o teme " AtmocdepHoe naBieHue"
47 JlelicTBrE KUIKOCTH U Ta3a HA MIOTPYKEHHOE B HUX bubnuotexa [IOK
TeNo0. ApXUMe0Ba CHia https://m.edsoo.ru/ff0a3276
JlaGopatopHas padota «Ormpenenenne
48 BBITanKI/IBEIO GI;I CHUJIBI efll)cis €l Ha TeJIo bubmmorexa [IOK
m » /L yrom ’ https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJIKOCTbH)
JlaboparopHas paboTa no teme «lccnenoBanue
49 3aBUCHMOCTH Beca Teja B BoJe OT 00bEMa Bubamorexa [IOK
. g https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B JKUJKOCTh YaCTH TeJlay
bu6nunorexa LIOK
50 IT
flaBanmne Tel https://m.edsoo.ru/ff0a3a96
51 JlabopaTtopHas padota "KoHcTpyupoBaHue
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apeoMeTpa WU KOHCTPYUPOBAHUE JIOAKU U
onpezaeneHue e€ rpy30no1bEMHOCTH"

Pemenue 3anau no temam: «IlinaBanue cynos.

52 BosnyxomnaBanue», «/laBneHue TBEpABIX TeE, bubmorexa HOK
. https://m.edsoo.ru/ff0a3654
KUIKOCTEH U Tra30B»
53 KonTponbHas pva60Ta 1o Teme «JlaBneHue TBepabIX
TeJI, )KUJKOCTEH U Ta30B»
bubnunorexa LIOK
>4 Mexamiieckas padota https://m.edsoo.ru/ff0a3f82
bu6nunorexa [IOK
55 Montgocts. EAuHUIEI MOIITHOCTH hitps://m.cdsoo.ru/f0a3 82
56 VYpok-uccnenosanue "PacyéT MOIIHOCTH, 1
pa3BUBaeMoi IIpH MOoABEME 11O JeCTHULE"
57 [IpocTeie Mexanu3Msbl. Peruar. PaBHoBecue cui Ha
phIuare
Prraaru B Texnuke, ObITY U nipupoje. Jlaboparopuas
58 pabota «/ccrnenoBanue yCIloBH paBHOBECHS 0.5 brbmorexa LIOK
https://m.edsoo.ru/ff0a478e
pbIuara
59 Pemenue 3agau no reme «YcloBHsl paBHOBECHUS bubnunorexa LIOK
peyara https://m.edsoo.ru/ff0a48a6
KoaddumuenT nosnesHoro neiicTBus MexaHu3ma.
60 JlaGopatopHas pabota «3mepenue KI1/] 0.5
HaKJIOHHOM TJIOCKOCTH
" " bubnuotexa [IOK
61 Pemenue 3agau o reme "Pabota, momuOCTH, KI1J] hitps:/m.cdsoo.ru/fl0adcds
2 Mexannueckas sHeprust. Kunernueckas u bubnnoreka [IOK
MOTEHIINATbHAS SHEPTHS https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHMSI MEXaHUYECKON YHEPTUH bubnuoreka [IOK



https://m.edsoo.ru/ff0a3654
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YPOK-3KCIIEpUMEHT N0 TeME " IKCIIePUMEHTATILHOE
ONPEAEICHUE U3MEHEHUSI KHHETUYECKON 1

https://m.edsoo.ru/ff0a4360

o4 MOTEHIIUATBFHON YHEPTUH MPU CKATHIBAHUU TeJIa IO 1 !
HaKJIOHHOM TI0CKOCTH"
65 Kontponbnas padota o teme «Paborta u 1
MOIITHOCTh. DHEPTUS»
66 PezepBHblil ypok. Pabota ¢ Tekctamu 1o teme | bubnnorexa [IOK
"MexaHn4ecKkoe ABHKeHue" https://m.edsoo.ru/ff0adee6
67 PeseprHbIil ypok. PaGoTa ¢ TekcTamu o teme 1 bubnmnoreka [JOK
"JlaBneHue TBEPABIX TEJ, KUAKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 PezepBHblil ypok. Pabota ¢ Tekctamu 1o teme 1
"Pabora. MoutHocTh. DHeprus"
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KVIACC

KoanuyecTBo 4acoB

DJIeKTPOHHbIE
Ne Ipakr Jlara
Tema ypoka Koutpo nugposbie
n/n Bcero HYeCKH | H3Yy4YeHHs
JIbHBbIE o0pa3oBaTe/ibHbIE
e
padoThI pecypchl
padoThI
OCHOBHBIE MOJIOKEHHS] MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPHUH U UX OIBITHHIC 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOJITBEP K ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEPAOTO, JKUAKOTO U ra3000pa3HOro 1 bubmuorexa [IOK
COCTOSIHMM BeLIeCTBa https://m.edsoo.ru/ff0a540e
OO0BsicHeHHEe CBOMCTB TBEPOTO, JKUJIKOTO U
4 ra3000pa3HOrO COCTOSIHUN BEIIECTBA HA OCHOBE 1
IIOJIOKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
5 Kpucrannuueckue u amopdHsie Tena 1 bubamorera TIOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KanmuuIsipHOCTh. [loBepXHOCTHOE 1 bubnmoreka [JOK
HATS)KCHUE https://m.edsoo.ru/ff0a5530
7 TermioBoe paclIupeHne U CKaTue 1 bubmmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
2 Temnepatypa. CBA3b TEeMIEPATYpPhl CO CKOPOCTHIO 1
TEIUIOBOTO JABHKEHUS YaCTHULL
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 bubnmoreka [IOK
BHYTPECHHEH HEPruu https://m.edsoo.ru/ff0a5c60
bu6nunorexa [IOK
10 Buasl Temionepenaun 1
A pe https://m.edsoo.ru/ff0a6412
11 VYpoxk-konpepennus "[Ipakrnaeckoe 1 1 bubnnorexa [IOK



https://m.edsoo.ru/ff0a5256
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MCIIOJIb30BAaHUE TEILIOBBIX CBOMCTB BEIIECTB U
MaTepUajoB B LIEAX dHEprocOepekeHus"

https://m.edsoo.ru/ff0a65c0

12 KomnyecTBo TemIoTel. Y aeibpHas TEIIOEMKOCTh buGmorera [IOK
ghde https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TeruioBoro 6ananca. TermnooOMeH u bubnnorexa [IOK
TETIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHuas padota "VcciienoBaHue sBICHUS
14 TEII000MEHA IIPU CMEMUBAHUYT XOJIO0JHON U buGnuorexa [IOK
. "p https://m.edsoo.ru/ff0a6a98
ropsiuei BOAbI
Pacuer koaudyecTBa TEIIOTHI, HEOOXOAUMOTO IS
15 HarpeBaHUs Teja U BBIIEISIEMOTO UM TIPH
OXJIAXKICHUN
16 JlaGopatopHas pabota "OnpeneneHue yaeapHON bubnnorexa [IOK
TEMJIOEMKOCTH BeliecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOILIMBA. Y IeNbHas TEIIOTa CrOPaHus bubmmorexa HOK
p - YA P https://m.edsoo.ru/ff0a7b5a
13 [InaBneHue u OTBEpAEBAHUE KPUCTAIUIMYECKUX TEIL. bubmuoteka [IOK
Y enpHas TemiaoTa IIaBICHUA https://m.edsoo.ru/ff0a71d2
19 JlaboparopHnas pabota "Onpenenenue yaeabHON bubnmnoreka [JOK
TEIUIOTHI IIaBICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
bu6nuorexa LIOK
20 ITapooOpa3oBanue u koHaeHcauus. Mcnapenue
P p A 1 p https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas TerioTa mapooOpa3oBaHUs U
21 KOHJICHCAIIMU. 3aBHCUMOCTD TEMIIEPATyPhl KHIICHUS buommorexa HOK
A L patyp https://m.edsoo.ru/ff0a786¢
OT aTMOC(EPHOTO JTaBJICHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas pabora
" . bubmuorexa [IOK
22 OnpeneneHrue OTHOCUTEILHON BIIaKHOCTH

BO3AyXa"

https://m.edsoo.ru/ff0a7628
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Pemenne 3a1a4 Ha OoIpCaAcIICHUEC BJIa>KHOCTHU

23
BO3/yXa
24 [punune! paboTh! TEMJIOBLIX ABUTaTeneif. [lapoBas
TypOuHa. [IBUraTenar BHYTPEHHETO CrOPAHUS
75 KIIJI renoBoro aurateis. TerioBble ABUTaTeIN U bubmuorexa [IOK
3alIUTa OKPYKAIOLIEH Cpeabl https://m.edsoo.ru/ff0a7c7c
2% 3aKOH COXpaHEHUs U MPEBPALICHUS YHEPrUU B
TEIJIOBBIX Ipolieccax
[ToaroroBka K KOHTPOJIBHON paboTe MO TeMe
27 "TenuoBble siBIICHUS. MI3MeHeHMe arperaTbx Bubmorexa LIOK
B . p https://m.edsoo.ru/ff0a83f2
COCTOSIHHI BEIIECTBA
)3 Konrtponbnas padota no teme "TerioBsle siBIEHUS. bubnnorexa [IOK
N3meHeHune arperaTHbIX COCTOSHUM BelecTa' https://m.edsoo.ru/ff0a86ae
29 OnekTpusanus Tei. [IBa posia aneKTpuiIecKux
3apsiioB
30 VYpok-uccienosanue "IneKkTpusanus Tel
MHIYKIUEN U IPU COMPUKOCHOBEHUN"
31 B3anmopericTBre 3apsikeHHBIX Tell. 3akoH Kynona bubmorexa OK
P ’ Y https://m.edsoo.ru/ff0a87e4
Onextpuueckoe nojue. HampsskeHHOCTh
32 3nekTpudeckoro nous. [IpuHuun cyneprno3unuu bubamorera TIOK
p = p yrep https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX MOJIEN
1 Hocurenu snekTpudyeckux 3apsioB. DIeMEHTapHbIN
3apsia. CTpoeHue aTroma
34 [IpoBOAHMKYN U AUAIIEKTPUKHU. 3aKOH COXPAHECHUS bu6muoteka LIOK
3JIEKTPUUECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha mMpUMEHEHHE CBOMCTB bubnmnoreka [JOK

OJICKTPHUYCCKUX 3apsa10B

https://m.edsoo.ru/ff0a90cc
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DJIEKTPUYECKUI TOK, YCIOBHS €T0 CYIIECTBOBAHMS. bubnmoreka [JOK
36 HcTOYHMKHN AIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JleficTBHS DIIEKTPUYECKOIO TOKA brbmorexa LIOK
https://m.edsoo.ru/ff0a96b2
33 VYpok-uccnenosanue "JleiicTBUE ANEKTPUIECKOTO |
OJIS1 Ha MPOBOJHUKHU U JUAJIEKTPUKN"
19 DIIEKTPUUYECKHUI TOK B METAIIAX, JKUJIKOCTAX U bubnnoreka [JOK
rasax https://m.edsoo.ru/ff0a9838
40 DJeKTpUyecKas 1Ienb U €€ COCTaBHbIE YaCTH
A1 Cuna toka. JlabopatopHas pabdora "M3mepenue u 0.5 bubnmnoreka [JOK
perynupoBaHHUe CUJIbI TOKa" https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BonbTMerp.
42 JlabopaTopHast pabota "U3mepenue u 0.5 bubmmorexa [IOK
| https://m.edsoo.ru/ff0a%e14
peryaupoBaHue HanpsHKEHUS
43 CornpoTuBIIeHHE POBOIHUKA. Y ICIBHOE bubnnoreka [JOK
COIIPOTHBIICHUE BEILICCTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb
44 3JIEKTPUYECKOTO CONPOTUBIIEHHUS IPOBOIHUKA OT 1 bub6mmorexa [IOK
€ro JUIMHBI, IUIOIIAAH IIONEPEYHOIO CEYCHUS U https://m.edsoo.ru/ff0aa738
Marepuana"
45 3aBUCUMOCTB CHJIbI TOKA OT HAIIPSDKEHUS. 3aKOH bubnnorexa [IOK
OMa 1151 yyacTKa Lenu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHast pabota "HcciaenoBanue
46 3aBHCUMOCTH CHJIBI TOKA, HIIYILIETO YEPE3 PE3UCTOP, 1 bubnnorexa [IOK
OT COIPOTHUBIICHUS PE3UCTOPA U HAIIPSHKEHUS Ha https://m.edsoo.ru/ff0aa04e
pesuctope"
47 [locienoBarenpHOE M NAPAIIIENBHOE COEAMHEHUS

IMPOBOJHUKOB



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
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

JlabopaTtopHast pabota "IIpoBepka npaBuiia

48 CIIO’KEHHS HAIPSKEHUH IPH ITOCIEI0BATEIILHOM bubmmorexa [OK
p p " https://m.edsoo.ru/ff0aaa58
COCIMHEHUU JIBYX PE3UCTOPOB
Jlaboparopnas pabota "IIpoBepka mpaBumna ass
49 CHJIBI TOKA IIPH MapaIICIbHOM COSIUHEHUN bubmorexa OK
"p P https://m.edsoo.ru/ff0aadle
pe3UCTOpPOB
50 Pemenue 3agau Ha npumeHeHue 3akoHa Oma s bubnnoreka [IOK
PA3IMYHOTO COENUHEHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOIITHOCTB ANEKTPUIECKOTO TOKA. 3aKOH bubnmoreka [JOK
Hxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaGopaTtopHast pabota "Onpenenenue padboTh U bubnnoreka [IOK
MOIIHOCTH 3JIEKTPUUECKOT0 ToKa" https://m.edsoo.ru/ff0ab3e0
DJIEKTPUUYECKHUE TIETTH ¥ TIOTPEOUTEIH
53 3JIEKTPUYECKOM SHeprun B ObITy. KopoTkoe bubmorera [IOK
P P Y- ROP https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[TonroroBka Kk KOHTPOJIBHOU PabOTE MO TEME
54 "DneKTpuUYeCKHe 3apsaabl. 3apssKEHHBIC Tella U UX bubmorexa OK
R . AR 3ap _ . | https://m.edsoo.ru/ff0abd2¢
B3auMOICHCTBUSA. [I0CTOSHHBIN AMEKTPUIESCKUN TOK
KonTponbhas pabora o teme "DnexkTpuueckue
55 3apsaabl. 3apsoKEHHBIE Tela U UX B3aUMOIEHCTBUS bubmorexa OK
DAL pv . . ' https://m.edsoo.ru/ff0abea8
[TocTOSsIHHBIN PIEKTPUUECKUNA TOK
56 ITocTosiTHHBIE MArHUTBI, UX B3aUMOICUCTBHE
57 VYpok-uccnenosanue "M3yuenue noyiei mocTOSIHHBIX bubnmnoreka [JOK
MarsuToB" https://m.edsoo.ru/ff0ac3d0
58 MaruautHoe nojie. MarauTHoe 1oJie 3eMJIM U €T0 bu6mmoreka [IOK
3HAYCHUE I )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
59 OmnbIT OpcTena. MarHuTHOE TOJIe JIEKTPUUECKOTO bubmuorexa [IOK

TOKa MarsutHoe mosie KaTylIKH1 ¢ TOKOM

https://m.edsoo.ru/ff0ac1d2
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60

[IpumeHeHne 3JeKTPOMAarHUTOB B TEXHUKE.
JlaGopaTtopHast pabota "N3ydenue aeicTBus
MarHMTHOTO MOJIs Ha IPOBOJHUK C TOKOM"

0.5

bub6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

9J'IeKTpO,[[BI/IFaTeJ'IL IIOCTOAHHOI'O TOKA.

Hcnonp3oBaHue 3JI€KTpOI[BHF8.T€J'ICI>fB TCXHHUYCCKUX

YCTpOHCTBAx U Ha TpaHcnopTe. JlabopaTopHas
pabora "KoHCTpynpoBaHue ¥ H3ydeHHE PAOOTHI
aJIeKTpoaBHUraTesns”

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbiTel @apazes. 3aKOH SJIEKTPOMArHUTHOM
uaayknuu. [pasuno Jlenna

63

DnektporeHeparop. CrocoObl MOTyYeHuUs
AIEKTPUUECKOI SHEPrUu. DIEKTPOCTAHIINH HA
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTUU

64

[TonroroBka Kk KOHTPOJIBHON paboTe MO Teme
"DJIEKTpUYECKUE U MATHUTHBIE SIBJICHUS "

65

KonTponbHast pabora 1o Teme "DIeKTprUUecKue
MAarHUTHBIE BJIcHUSA"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIil ypok. PabGoTta ¢ TekcTamu 1o Teme
"TenoBble sABICHUS"

bubnuorexa [IOK
https://m.edsoo.ru/ff0acc5e

67

PesepsHslii ypok. Pabota ¢ TekcTamu 1o teme
"TTocTosiHHBIN AIIEKTpUYECKUI TOK"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHrlit ypok. Pabota ¢ TekcTamu 1o teme
"MarHuTHbI€ ABJICHUS"

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68

14.5



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIIACC

N KoummyecrBo yacoB Jara DJIEKTPOHHBIE
, Tema ypoka Koutpo | IMpaktn  u3ydeHu  uuppoBbie
n/n Bcero
JIbHbIE YyecKue A o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl
1 MexaHnnyeckoe aBrmkeHue. MatepuainbHas TOUKa 1
5 Cucrema orcueta. OTHOCUTEIBLHOCTD | but6mmoreka [IOK
MEXaHNYECKOI'0 IBHKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSAMOJIMHEITHOE ABUKEHHUE 1 bubmmorexa OK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIUHENHOE ABUKCHUE. 1
CpenHss 1 MTHOBEHHAs CKOPOCTh
5 [IpsimosIMHEHOE PAaBHOYCKOPEHHOE JBUKEHHUE. | bu6nmoreka [IOK
VYckopenne https://m.edsoo.ru/ff0ad8d4
6 CKopocCTh NPSIMOJIMHEMHOTO PABHOYCKOPEHHOTO |
neuxenus. ['padux ckopoctu
JlabopaTopHast pabota "OnpenesieHne yCKOpeHUs
7 TeJla MPU PAaBHOYCKOPEHHOM JBHKEHUU 110 1 1 bubmorexa HOK
HAKTOHHOM TTOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CBobonnoe nagenue ten. OnbITe ['amunes 1
9 PaBHOMepHOE ABMX)EHUE IO OKpYkHOCTH. [lepron n | bu6nmoreka [IOK
yacToTa oOpaiieHus. JInnelHas u yrjaoBasi CKOpOCTH https://m.edsoo.ru/ff0ae176
10 LenTpocTpeMuTensHOE YCKOPEHHE 1
11 Ilepssriii 3akoH HeroToHA. BekTop cuitbl 1 }l?‘:ffsj?/ljr?:;;gr?ﬁfoaeﬁz
. . bu6muoreka [IOK
12 Bropoii 3akon Hetotona. PaBHOnelcTByIOIIAs cuia 1 hitps:/m.c dsogm f0acT2a
13 Tpetunii 3akon Hetotona. Cyrnepno3unus cui 1 bu6nmoreka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

https://m.edsoo.ru/ff0ae982

14 Pemenue 3ana4y Ha npuMeHeHue 3akoHOB HbroToHa bubmmorexa [OK
https://m.edsoo.ru/ff0acb6e
15 Cuna ynpyroctu. 3akoH ['yka Ef;g;if;;ggﬁfoaecaz
16 Pemenue 3anau no teme «Cumna ynpyroctu»
17 JlabopaTopHnas pabota «OnpeneneHne KeCTKOCTH bu6mmoreka [IOK
MPY>KUHBD) https://m.edsoo.ru/ff0ace28
bu6nmoreka [IOK
I8 Crna Tperis https://m.edsogru/fanﬂ%
19 Pemenue 3amad no reme «Cuia TpeHUsD bubmorexa OK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas padora "OnpeneneHue bu6mmorexa [IOK
KOd(pUITMEHTA TPEHUS CKObXKCHHUS" https://m.edsoo.ru/ff0af8be
1 Pemenue 3amau mo teme "3axkoHsl HeroTtona. Cuna bub6moreka [IOK
ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e
2 Cuia TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUSI. bu6muoreka [IOK
YckopeHnue cBOOOTHOTO MaJACHHUS https://m.edsoo.ru/ff0af044
VYpok-koHpepenmus "J{BiukeHne Ten BOKPYT
23 rpaBuTaniioHHOro 1eHTpa (CoTHeYHas CUCTEMA).
lanaktuku"
24 Pemenue 3anau no teme "Cusa TSKECTH U 3aKOH but6mmoreka [IOK
BCEMHUPHOI'O TATOTEHUs" https://m.edsoo.ru/ff0af5f8
25 IlepBas kocmuueckas ckopoctb. HeBecomocTs n bu6nmoreka [IOK
Heperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepranbHON TOUKH. AGCOIIOTHO
26 TBEpIOE Teso. PaBHOBEcHE TBEPAOrO TENA C bubmmorexa [IOK

3aKpEIUIEHHOW OChIO BPAILICHUS

https://m.edsoo.ru/ff0afe36



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
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

27

MowmenT cuibl. LieHTp TskecTr

)3 Pemenue 3agaud mo reme "MomeHT cuitbl. LleHTp bubmuorexa [JOK
TsoKeCTH" https://m.edsoo.ru/ff0b02b4
29 [TonroroBka k KOHTPOJIBHOM paboTe MO TeMe but6mmoreka [IOK
"MexaHundeckoe IBrKeHue. Bzanmonericteue ten" https://m.edsoo.ru/ff0b0408
30 KonTponbHas pabora no teme "MexaHndeckoe bu6nuorexa [IOK
nBmkenne. Bsaumonericteue ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynbsce Tena. UMnysabsc cuiibl. 3aKOH COXpaHEHUS bubmmorexa [LIOK
MMIyJbCa. YTIPYroe U HEyNpyroe B3auMoieCTBUE https://m.edsoo.ru/ff0b07fa
1 Pemenue 3aga4d mo teme "3akoH coXpaHeHUs bu6mmoreka [IOK
uMITysbca' https://m.edsoo.ru/ff0b096¢
13 Ypok-koH(pepeHmus "PeakTuBHOE ABIKEHHE B
pUPOJE U TEXHUKE"
bu6mmoreka [IOK
34 Mexanndeckasi paboTa ¥ MOIITHOCTh https://rn.edsogru/ff0b0384
35 PaboTa cusbl TSXKECTH, CHITBI YIPYTOCTH U CUIIBI bu6mmoreka [IOK
TPEHUs https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnast pabota «Onpenenenne paboThl CHUITBI
36 TPEHHS TPU PABHOMEPHOM JIBUKEHUH TEJIA 110
TOPU30HTAILHON TTOBEPXHOCTU»
37 Cs13b sHepruu u padbotsl. [loTeHnanbpHas SHeprus
13 Kunetnueckas sHeprus. Teopema 0 KHHETUUECKOU bu6nmnoreka [IOK
DHEPIUuuU https://m.edsoo.ru/ff0b0c32
39 3aK0OH COXpaHEHHUs SHEPTUH B MEXaHHUKE
40 JlaGopaTopHas padora «3yueHue 3akoHa bu6muoreka [IOK
COXPaHEHUs SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABM)KEHUE U €70 XapaKTEPUCTUKU bubamorexa [HOK

https://m.edsoo.ru/ffOb1858



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
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

3aryxaromue kojaebanus. BeiHyK1eHHbIE

bu6mmoreka [IOK

42 kosneOanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MaremaTuecKkuil U IpY>KUHHBIN MasiTHUKA
44 VYpok-uccnenopanue «3aBUCUMOCTb IEPHOIA bubnuorexa [JOK
KoJIe0aHUi OT KECTKOCTH MPYKUHBI U MAaCChl TPy3a» https://m.edsoo.ru/ff0b197a
[IpeBparienye SHEPTUU NPU MEXAHUYECKUX
# KOJICOaHUAX
46 JlaGopatopHas pabota «OmnpeneiaeHrue 4acToThl U bubmmorexa [LIOK
nepuo/ia KojieoaHui MPYKUHHOTO MasTHUKA https://m.edsoo.ru/ffOblaec
JlabopaTtopHast pabota «I[IpoBepka HE3aBUCUMOCTH
47 nepuojia KojaeOaHuil rpy3a, MOBEIIEHHOTO K HUTH, bubmorexa LIOK
https://m.edsoo.ru/ff0b197a
OT Macchl rpy3a»
43 Mexanunudeckue BOJIHbL. CBOKWCTBA MEXaHHUYECKHUX bubmuoreka [JOK
BOJIH. [Ipo0JIbHBIC U TOTIEPEYHBIC BOJIHBI https://m.edsoo.ru/ff0b21fe
Ypok-koH(pepeHus "MexaHnIecKre BOJTHBI B
49 TBEpAOM Tene. CeilcMuueckre BOIHbBI"
50 3Byk. PactipocTpanenue u oTpakeHue 3ByKa
51 VYpok-uccnenoBanue "HabmroneHne 3aBUCHIMOCTH
BBICOTBI 3ByKa OT YaCTOThI"
5) I'pomMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUYECKH
pEe30HaHC
53 VYpok-koHbepennus "YapTpa3Byk U HHOPaA3BYK B bu6nmoreka [IOK
pUpOJIE€ U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[loaroToBka Kk KOHTPOJIBHON paboOTE MO TeMe
54 "3aKkoHBI cOXpaHeHHs. MexaHnueckue KonedaHus u Bubmmorexa LIOK
" https://m.edsoo.ru/ff0b250
BOJIHBI
55 KonTponbhas pabora o Teme "3aKoHbI COXpaHEHUS.

Mexanuueckue konedauus 1 BOJHL!"



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
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

DNEeKTpOMarHUTHOE MoJie. DIIEKTPOMAarHUTHbIE

bu6mmoreka [IOK

56
BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH
Ypok-koHpepenmus "lkana 31eKTpOMarHuTHBIX
58 BOJIH. Mcnonabp30BaHNe 3J1€KTPOMArHUTHBIX BOJIH JJIS1 bubmmorexa [IOK
T | P https://m.edsoo.ru/ff0b2fe6
COTOBOM CBSI3H
VYpok-uccnenosanue "M3yueHue cBONCTB
59 AIIEKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOHMIEHOTO Bubmmorera [IOK
p " https://m.edsoo.ru/ff0b2c6e
TesnedoHa
60 Pemenne 3a1a4 Ha onpeeaeHue 4acToThl U JJIUHBI
AIEKTPOMATHUTHOUN BOJIHBI
61 DJleKTpoMarHuTHas rnpupoza csera. CKopocThb bubnuorexa [JOK
cBeta. BoaHOBBIE CBOMCTBaA cBETA https://m.edsoo.ru/ff0b31d0
6 Hctounuku cBeta. [IpsmonuneitHoe bu6nmoreka [IOK
pacnpoctpanenue cBeta. 3arMenus Coinua u JIyHb1 https://m.edsoo.ru/ff0b3658
63 3akoH oTpaxeHus cBeTa. 3epkaia. Pemenue 3agau bubmuotexa [JOK
Ha IIPUMEHEHHE 3aKOHA OTPAKECHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBera. 3aKOH IPEJIOMIIEHUS CBETA Bubamorexa [IOK
P ' p https://m.edsoo.ru/ff0b3aea
[lotHOE BHYTpEHHEE OTpaKEHHE CBETA.
65 Hcnonb3oBaHue MOTHOTO BHYTPEHHETO OTPaKeHUS B bubmmorexa LOK
yip P https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOJAX
JlabopaTtopHas pabota "VccnenoBaHue 3aBUCUMOCTH
66 yrja npeaoMJIeHHs] CBETOBOTO Jiyya OT yriia MaJeHus
Ha rpaHuile "Bo3ayx-crekyio""
Ypok-koHpepennus "Vicrons3oBaHre TOTHOTO
67 BHYTPEHHETO OTPaXEHUS: CBETOBO/IbI,

ONTUKOBOJIOKOHHAS CBA3B"



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
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but6mmoreka [IOK

68 J .0
uH3bl. OnTH4eckas Cuiia JIMH3bI hitps:/m.edsoo.ru/flOb3f2c
bu6moreka [IOK
69 I1 0 i
OCTPOCHHE N300paKEHUI B JIMH3AX hitps://m.cdsoo.r/f0bdd4a
JlaGopatopHas padora "Onpenenenue HoKyCHOro
70 ACCTOSIHMS U ONITUYECKOM CUJIbI coOUparoIen bubmmorexa [IOK
pacero? patott https://m_edsoo.ru/ff0b4206
JIMH3BI
71 Ypok-koHpepernus "OnTudeckre TMH30BbIC bu6mmoreka [IOK
npudops"” https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak onrtuyeckas cuctema. 3peHue bubmmorexa [IOK
P https://m.edsoo.ru/ff0b4684
7 VYpok-koudepennus "Jlepexts 3penus. Kak
COXpaHMTh 3peHue"
Paznoxenue 6enoro cBeta B criekTp. ONbITHI
74 HeroTtoHa. CrioxkeHue CeKTpaibHbIX [[BETOB bubmmorexa [IOK
’ P i ) https://m.edsoo.ru/ff0c0f4c
Hucniepcus ceera
JlaboparopHas paboTa "OnbITHI IO Pa3I0KEHUIO
75 0enoro cBeTa B CHEKTP U BOCHPUATHIO IIBETA bubmorexa [IOK
MIPEAMETOB MPU UX HAOJIFOICHUH Yepe3 IIBETOBBIC https://m.edsoo.ru/ff0cOe2a
bunsTpH"
76 VYpok-nipaktukym "BonHOBBIE CBOWCTBa CBETA!
nucriepcust, HHTepdepeHnus u nuppaxmms”
but6mmoreka [JOK
77 O P
nbIThl Pesepdopaa u manerapHast Mozelb aToMa hitps:/m.edsoo.rw/ffoc] 2a8
78 IToctrynatel bopa. Moaens atoma bopa
79 Hcnyckanue u norioueHue cBeta aroMoM. KBaHTHI. bu6mmorexa [IOK
JIunenyaTeie CIIEKTPBI https://m.edsoo.ru/ff0c144c¢
80 VYpok-nipaktukym "HabmtoneHre cieKTpoB bubmuorexa [JOK



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
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c

ucmyckanus" https://m.edsoo.ru/ff0c1550

81 PannoakTHBHOCTD U €€ BUIBI bubmorexa HOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siapa. Hykinonnast monens buommorexa HOK

https://m.edsoo.ru/ff0c18ac

83 PannoaktuBHbIe ipeBpalenus. M30Tomnsl bubmmorexa OK

https://m.edsoo.ru/ff0clal4

’4 Pemenue 3anau o reme: "PagnoakTUBHbBIC bubmuotexa [JOK
npeBpauieHus" https://m.edsoo.ru/ff0c1b4a

85 [lepuon momypacnana

26 VYpok-koHpepeHnus "PagnoakTHBHBIE U3TyUYECHUS B bu6mmoreka [IOK
pUpoJIe, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

%7 SAnepHble peakuu. 3aKOHBI COXPAaHEHHS 3aps10BOTO bubmuoreka [{OK
Y MAacCOBOTO YHCEIl https://m.edsoo.ru/ff0c1c58

28 DHeprus CBI3U aTOMHBIX sifiep. CBA3b MAcChl U bu6nmoreka [IOK
DHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anau no teme "SAnepusie peakuyn”

90 Peakuuu cunTesa u nenenus saep. crounnku bu6mmoreka [{OK
sHeprun CoyHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypox-koHpepenuus "SAnepHas sHEpreTHKA.

91 JleficTBHS paluOAKTUBHBIX U3Iy4YE€HUN HA KUBBIC
OpraHu3MbI"

[TonroToBKa K KOHTPOJIBHOM paboTe 10 TEME
92 "JeKTpOMarHUTHOE MoJjie. DJIEKTPOMArHUTHbIE bubamorexa [HOK
https://m.edsoo.ru/ff0c223e
BOJIHBL. KBaHTOBBIE sIBICHUS"
KonTponbHas pabota o Teme "DIeKTpOMarHUTHOE
93 nose. DJIeKTpOMaruHuTHbIe BOJIHBL. KBaHTOBBIE

sBiieHud"



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
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94 [ToBTOpenue, 06061meHue. JlabopaTopHbie paboThI | ) bu6nmoreka [IOK
o Kypcy "BzaumoperictBue Ten" https://m.edsoo.ru/ff0c245a
[oBTopenue, 0600eHne. Pemenne pacueTHBIX U
95 KaueCTBEHHBIX 3aJ1a4 no TeMe "TenoBbie 1 Bubmmorera [IOK
" A https://m.edsoo.ru/ff0c2572
MPOLIECCHI
[ToBTOpenue, 00061IeHNe. Pemienne pacyeTHbIX U
96 KauecTBeHHBIX 3a11a4 o Teme "KII/] TermoBbix 1 bubmmorexa HOK
- https://m.edsoo.ru/ff0c2a22
JBUTaTENeH
[ToBTOopenue, o6o01eHne. Penienne pacueTHbIX U
97 KaueCcTBEeHHBIX 3aaa4 o Teme "KIIJ] 1 bubmorexa HOK
H" https://m.edsoo.ru/ff0c2b30
AIIEKTPOYCTAHOBOK
08 [MoBTOpenue, 06061meHue. JlabopaTopHbie pabOTHI 1 1 bu6muoreka [IOK
1o kypcy "CBeToBble siBIeHUA" https://m.edsoo.ru/ff0c2¢52
99 [ToBTOpenue, 06061eHue. PaboTa ¢ Tekctamu 1o | bu6nmoreka [IOK
TeMe "3aKOHBI COXpAaHEHHUS B MEXaHHKE" https://m.edsoo.ru/ff0c2d6a
100 [oBTopenue, o6o0uienue. Pabora ¢ Tekctamu o | bu6numorexa [IOK
teme "Konebanus u BonHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0600meHne. PaboTa ¢ TekCcTamMu 1Mo | bu6nmoreka [IOK
teme "CBeTOBbIC SIBIICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o606menue. Pabora ¢ Tekctamu 1o 1
teme "KBaHTOBas U snepHas ¢pusuka'
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka, 7 knacc/ I[epeimkua A.B., O61ecTBO ¢ OrpaHMYeHHON
0oTBeTCTBEHHOCTHIO «JIPODA»; AkimmonepHoe o61iecTBo «M3narenbcTBo
«[Ipocemienue»

» dusuka, 8 knacc/ [lepeimkun A.B., O6111eCTBO C OrpaHUYEHHON
0oTBETCTBEHHOCTHIO «/[PODAY; AkiimoHnepHoe od1iecTBo «M3aaTenbcTBO
«IIpocseuienue»

» ®usuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., O611ecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKInoHEpHOE 00IIECTBO

«HSI{&TGHLCTBO ((HpOCBGHIGHI/IG»

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA

HUP®POBbBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET



