


MHNOACHUTEJIBHAA 3ATIMCKA

[IporpamMma o ¢u3uKe Ha ypOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUsl COCTABJIEHA Ha OCHOBE TMOJIOKEHWH M TpeOOBaHHWH K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3zoBaTenbHON mporpaMmbl, npencraieHHbx B DI'OC 00O, a Taxxke ¢ yuérom denepanabHoil paboyel mporpaMMbl BOCIIUTAHUS U
Konnenuuu npenoaaBanus yueOHoro npeamera «Duznkay.

Conep:kanue mporpaMMbl 1o (u3HMKe HampaBieHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOM TI'PAMOTHOCTH OOYYAIOIIMXCS M OPTraHU3alWI0 H3YyYeHHS
(¢u3MKN Ha JEITENBHOCTHOH OCHOBE. B mporpamMme mo (u3nKe y4WTHIBAIOTCS BO3MOXKHOCTH ydeOHOro mpeamera B peanusanuu TpedboBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JINYHOCTHBIM M METAIIPEAMETHBIM pe3yJibTaTaM 00y4YeHHs, a TAKKe MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEAMETOB Ha YPOBHE
OCHOBHOT'O 00111er0 00pa3oBaHMsL.

[Iporpamma 1o (Qu3MKe YyCTaHABIMBAET paclpelesicHue y4eOHOro marepualia Mo rojgaM oOydeHus (1O KjaccaM), NpejaracT HTPUMEPHYIO
MOCIIEA0BATENLHOCTh U3yUEHHUS TEM, OCHOBAHHYIO HA JIOTHKE Pa3BUTHUS MPEIMETHOI'O COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yYarom uXcsl.

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

®duzuka ABISIETCS CHCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEAMETOB, MMOCKONBKY (pr3Hyeckre 3aKOHBI JIeKAT B OCHOBE MPOIIECCOB U
SIBJICHUH, U3ydaeMbIX XUMHUEH, OUOJIOTHEH, aCTPOHOMHEH M (pU3UUeCKOi reorpadueif, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpA, ITPEIOCTaBIISICT
HaunboJee sicHbIe 00pa3Ilbl MPUMEHEHUS] HAyYHOTO METO/Ia TIO3HAHMSI, TO €CTh CItoco0a MOTyYeHus JJOCTOBEPHBIX 3HAHHUH O MHpE.

OnHa W3 TTaBHBIX 3a/1a4 PU3HYECKOro 00pa3oBaHMs B CTPYKType o0miero o0pa3oBaHUsl COCTOUT B ()OPMHPOBAHUH €CTECTBEHHO-HAYYHOH IPaMOTHOCTH H
WHTepeca K HayKe y 00yJaronmxcsl.

Uzyuenne ¢u3ukn Ha 0a30BOM YpOBHE TpeNIonaracT OBIQJICHHE CIEAYIOINIMMH KOMIIETEHTHOCTSMH, XapaKTEpU3YIONIMMH €CTeCTBEHHO-HAYYHYIO
TPaMOTHOCTbD:

° Hay4HO O00BSACHATD SABJICHUA,
° OLICHHUBATh U IOHUMATh 0COOEHHOCTH HAay4YHOI'O UCCIICOAOBAHUSA,
° HUHTECPIPETUPOBATE JAHHBIC U UCITIOJIB30BAaTh HAYUYHBIC TOKA3aTEIbCTBA I ITOJTYYCHUA BHIBOIOB.

Henn w3ydeHus: GU3MKH Ha YpOBHE OCHOBHOTO o0IIero obpazoBaHus ompeneneHbl B KoHrenuu mpenogaBanust yaeOHoro mnpeamera «Dusnka» B
o0pa3oBaTeNbHBIX OpraHu3aIuiax Poccuiickoit Dexepalinu, peaanu3yIoNiX OCHOBHBIC 00Ie00pa3oBaTeIbHBIC MTPOrPAaMMBI, YTBEPKIEHHON permeHneM Kommernn
MununcrepcTBa npocsernienns Poccniickoit @enepamnuu (mpoTokoit ot 3 aekadps 2019 r. Ne [IK-4BH).
enn nzyyenus: Gusuku:

MproOpeTeHrne NHTepeCca U CTPEMIIEHHUS 00YJArOMNXCs K HAYYHOMY M3y4YeHHIO IIPUPObI, PAa3BUTHE UX HHTEUIEKTYalIbHBIX H TBOPYECKUX CIIOCOOH OCTEN;
pa3BHUTHE MPENCTABICHAN 0 HAYTHOM METO/Ie TTO3HAHUA U (POPMHUPOBaHNE HCCIEOBATEIHCKOTO0 OTHOMIEHHUS K OKPY>KAIOIIIM SIBICHUSIM;
(hopMupOBaHNE HAYIHOTO MUPOBO33PEHUS KaK Pe3ylIbTaTa H3y4eH!sI OCHOB CTPOEHUS MaTepHu U (yHIaMEHTaJIbHBIX 3aKOHOB (DU3UKU;
(hopMupoBaHUE MPENCTABICHUH O PONX (GHU3UKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOIOTHI;
pa3BUTHE TPECTABICHUI O BO3MOXHBIX cepax Oyaymied mpodecCHOHANBFHOW AEATENFHOCTH, CBSI3aHHOM C (PM3MKOW, MOATOTOBKA K JallbHEHIIEM y
O00y4YEeHHIO B 3TOM HAIIPABIICHUH.
JlocTimkenue 3TuX menel mporpaMMsI 1o (Pu3KKe Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs 00ECTIEYNBACTCS PEIISHIEM CIeYIOINX 3a/1ay:

. MpHOOpeTeHre 3HaHUH O AUCKPETHOM CTPOCHUH BEIIECTBA, 0 MEXaHHMYECKHUX, TETJIOBBIX, AIEKTPHUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. MPUOOpPETeHNE YMEHU OMUCHIBATh U OOBACHATH (PM3UUYECKHE SBIICHHSI C CIIOJIh30BAHMEM MOMYYEHHBIX 3HAHUI;

. OCBOEHHE METOJIOB PEIIeHHUS MPOCTEUINX PAcUYETHBIX 3a]ad C HMCIOJNb30BaHWEM (U3WYECKHX MOJENel, TBOPUYECKHX W MPAKTUKO-OPHEHTHPOBAHHBIX
3aj1a4;

. pasBUTHE YMEHHWH HAOMIOAATh TPUPOAHBIC SBIEHUS W BBHINONHATH OIBITHL, JIA0OPATOpHBIE PAa0OTHI W OKCIIEPUMEHTANBHBIE HWCCICIOBAHUS C

HCIIOJIb30BAHNUEM U3MCPUTCIIbHBIX HpI/I60p0B;



. ocBoeHHE TpUEMOB paboThl ¢ mH(popMamer (U3NYIECKOro colepKaHus, BKIOYas MHPOPMALHUIO O COBPEMEHHBIX IOCTHKEHUSX (HU3UKH, aHAIU3 H
KPUTHYECKOE OLIEHNBaHWE HH()OPMAaIINK;
. 3HaKOMCTBO €O cpepamu MPOPEeCCHOHATBHON eSITeNbHOCTH, CBSI3aHHBIMU C (DU3UKON, U COBPEMEHHBIMH TEXHOJIOTHAMH, OCHOBAHHBIMH Ha JTIOCTHIK CHUSX
¢duznvecKoi HayKu.

Ha u3yuenne ¢pusuku (0a30BbIl ypOBEHB) Ha YPOBHE OCHOBHOTO 0011ero o0pa3oBanus OTBonuTcs 238 yacoB: B 7 kiacce — 68 yacos (2 yaca B HEZIeINio), B 8
kiacce — 68 yacos (2 yaca B Henenmo), B 9 kimacce — 102 vaca (3 yaca B Hemelnto).

[Ipeanaraemerii B mporpamMme mo Qu3MKe MepeueHb J1a0bopaTOpHBIX pabOT M OMBITOB HOCHT PEKOMEHJATENbHBIN XapakTep, YUUTelb JelaeT BhIOOp
MIPOBEJICHUS JIA0OPATOPHBIX paOOT U OMBITOB ¢ YYETOM WHIMBHUIYAIbHBIX 0COOCHHOCTEH 00yUYarOIMXCs, CIIUCKA SKCIIEPUMEHTAIBHBIX 3a/laHUH, Ip eIIaracMbIX B
pamMKax OCHOBHOT'O TOCYJapCTBEHHOI'0 IK3aMeHa 0 (pH3HKE.

COJAEPKAHUE OBYYEHUS

7 KJIACC
Paznen 1. ®uzuka u e€ poJib B NO3HAHUHU OKPYKaIOLEro MUpa.
®uznka — Hayka o npupoze. ABnenus nprupopl. OU3ndeckue sIBICHNS: MEXAaHUUYECKUE, TEIUIOBBIE, 3JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckre BenmMunHbL. M3Mepenue puzndecknx BenuunH. Guzndeckue npuOopsl. [lorpemHocTs n3MepeHnii. MexyHapoHast CHCTEMa eINHUIIL.
Kak ¢u3uka u apyrue ecrecTBeHHbIE HAYKH M3Y4alOT MPUPONLy. EcTecTBEeHHO-HAYYHBIH METO/| MO3HaHHS: HAOIIOJIeHNe, TIOCTAHOBKAa HAYYHOTO BOIPOCa,
BBIJIBIDKCHHUE TUIIOTE3, SKCIIEPUMEHT 10 IPOBEPKE THIIoTe3, 00bsIcHeHNe HabmogaeMoro sBieHns. Onucanne GU3NIeCKUX SBICHUI ¢ ITOMOIIBI0 MOJIEEH.

Hemoncmpayuu.
1. MexaHudeckue, TEIIOBBIE, DIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
2. dusnueckre IprOOPHI U IPOLEAYPa MPSAMBIX H3MEPEHHUI aHAJIOTOBBIM U IIU(GPOBBIM ITPUOOPOM.

Jlabopamopnvie pabomei u onvimoi.

Omnpenenenue 1eHbl JeIEHNS KAkl H3MEPUTEIBHOTO IpUbOpa.

H3Mepenue paccTosHUA.

N3mepenne 00bEMa KUIKOCTH B TBEPAOTO TENA.

Omnpenenenue pa3MepoB MajbIX TeIl.

N3mMmepenne TemiepaTypsl IpH IOMOIIM KAIKOCTHOTO TEPMOMETpA U TaTUHKA TEMIIEPaTypBhI.

[IpoBenenue uccneqoBaHuUs 1O MPOBEPKE TUIIOTE3bI: JAIBHOCTD MOJETA MIAPHKA, ITYLIEHHOI'0 TOPU30HTAIBHO, TeM OOJIbIIIe, 4eM OOMbIIe BHICOTA MTyCKa.
Pazpen 2. [leppoHavyaibHbIE CBeIEHUSI 0 CTPOEHMHU BelleCTBA.
CrtpoeHne BenecTBa: aTOMbI M MOJIEKYJIBI, HX pa3Mepbl. OIBITHI, JOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE BEIIECTBA.
JBmkenne vactulr BemecTBa. CBS3b CKOPOCTH JBWKEHUS YaCTHI[ C TeMIlepaTypoil. bpoyHoBckoe nsmxenue, muddysusa. BzammopeiicTBue wactuil
BEIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ia30B, KHUAKOCTEH 1 TBEPABIX (KPUCTAJUIMYECKUX) Tel. B3anMocBs3b MeXy CBOMCTBAMH BEILIECTB B Pa3HBIX

arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJBI.

ocoukrowppE

JHemoncmpayuu.
1. HaGmonenrie OpoyHOBCKOT'O JBUKEHUSI.
2. Hab6monenue nuddysnmn.
3. HaGimoienvie siBneHmii, 00BACHSIOMUXCS MPUTHKEHUEM HITH OTTAIKMBAaHUEM YaCTHIT BEIIECTBA.

Jlabopamopuwie pabomul u onvimol.



1. OreHka uaMeTpa aToMa METOJIOM PSJIOB (C UCIoab30BaHueM (oTtorpaduii).
2. OmnbITHI 10 HAOJIOAEHHIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OmnbITHI 10 OOHAPYKEHUIO ASHCTBUS CHIT MOJIEKYJISIPHOTO PUTSKEHHUS.

Paznen 3. /IBukeHue U B3auMo/ielicTBUe TeJl.

Mexanndeckoe aBukeHue. PaBHoOMepHOe W HepaBHOMepHOeE aBMkeHHe. CkopocTh. CpeHsisi CKOpocTh MPU HEPAaBHOMEPHOM JABIKEHHH. Pacuér mytu u
BpEMCHU ABUKCHMUA.

SBnenve uHepuuM. 3aKOoH MHepUMH. B3auMonelcTBHE Tel Kak NMpUYMHA HU3MEHEHHUS CKOpPOCTH JBIKEHHMsS Ten. Macca Kak Mepa HWHEPTHOCTH Tena.
[TnotHOCTE BemecTBa. CBsI3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B eJMHHUIIE 00bEMa BeIleCcTBa.

Cuia KaKk xapakTepucTrKa B3auMmoaecTsus Ten. Cuia ynpyrocty u 3akoH ['yka. M3aMepeHue CUiibl ¢ TOMOIIbIO TUHAMOMETPA. SIBICHNUE TATOTCHUS U CHJIA
TspkecTu. Cuiia TSDKECTH Ha JpYyrux miaHerax. Bec tema. HeBecomocTs. CliokeHue CHJI, HApaBIIEHHBIX MO OAHOW mpsiMoi. PaBHomelcTBytomas cui. Cuma
TpeHusl. TpeHue CKOJIbKEHNS U TPEHUE MTOKOs. TpeHre B IPUPOAE U TEXHUKE.

Hemoncmpayuu.
HabnroneHre MexaHMUECKOro JBMKEHHS Tema.
M3MepeHue ckopocTy MPSIMOJIMHEUHOTO JIBUKEHUS.
Ha0mronenme ssBieHUsI HHEPITUH.
HaGmonenrie n3aMeHeHus1 CKOPOCTH MPH B3aUMOJIEHCTBHUH TEJl.
CpaBHEHHE MacC 10 B3aUMOJIEHCTBHIO TEIL.
. CrnoxeHne CHII, HapaBJIeHHBIX IO OJHON TPAMOM.
Jlabopamopubvie pabomsl u onvimel.
Onpenenenrie CKOPOCTH PAaBHOMEPHOTO IBIKEHHS (ITapHKa B )KUIKOCTH, MOZEIH SJIEKTPUIECKOr0 aBTOMOOHUIIS M TaK JaJiee).
Onpenenennie cpegHel CKOPOCTH CKOJIRKEHUS OpyCKa WM MIapuKa 10 HAKJIOHHOW TIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPAOTO Tema.
OMBITEL, AEMOHCTPHUPYIOIINE 3aBHCUMOCTE PACTsDKEHUS (e opMaIiny) TPy KUHBI OT MPUI0KSHHON CHJIIBI.
OnBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHUS CKOJBKEHHS OT Beca Tejla M XapaKTepa COMPHKACAIONINXCS ITOBEPXHOCTEH.
Pa3zngen 4. laBiieHne TBEPABIX TeJl, JKUAKOCTEH 1 Ta30B.
Hasnenne. CriocoObl yMEHbBIIEHUS ¥ YBETUYEHUS NaBieHus. JlaBieHne raza. 3aBUCHMOCTh JaBJIEHUs raza oT o0héma, Temreparypsl. [lepeqaua maBnenus
TBEPABIMH TENIaMH, JKUIKOCTAMHU M ra3zamu. 3akoH llackams. [[HeBMaTHdeckne MamMHBL 3aBUCHMOCTH NABJICHUS KHUIKOCTH OT TIyOWHBI. [ mapocTaTtnyeckwii
napanokc. CooOrmraromuecst cocypl. | napaBIudecKue MeXaHU3MBL.

Atmocdepa 3emmn u atmochepHoe naBnenue. [IpuauHbl cymecTBOBaHUs BO3AYIIHON 00omouku 3emun. Omeit Toppuuernmm. M3meperne atmMochepHOTO
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJIEHUS OT BHICOTHI Ha/l ypoBHEM Mops. [IpuOops! s n3mepeHus aTMoCepHOro JaBieHus.

JleiicTBre )XKHIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tello. BeiTankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [lmaBanue ten. BosayxoruiaBanue.
JHemoncmpayuu.

3aBUCHMOCTP JJABJICHUA T'a3a OT TEMIEPaTyphlL.

[lepenava naBieHUs )KHUIKOCTHIO U Ta30M.

CooOaronyecs: COCyAbI.

I'mapaBnuueckuit mpecc.

[IposiBnenne aericTBrs aTMOC(HEPHOTO TaBIICHHSL.

3aBUCHMOCTPH BBITAIKHBAKOIIEH CHJIBI OT 00hEMa MOTPYKEHHOM YaCTH TEJa U IUIOTHOCTH YKHUIKOCTH.

PaBeHCTBO BBITAIKMBAIOILEHN CHUIIBI BECY BBITECHEHHOM KHMJIKOCTH.

VYcnoBue nuaBaHus Te: MJIaBaHUE UIIH NTOTPYKEHNE TN B 3aBUCUMOCTH OT COOTHOLIEHHMSI IJIOTHOCTEH TeNa U AKHUAKOCTH.

oghrLbdE

agrwbdE

ONoakrwNE



Jlabopamopusie pabomul u onvimol.

1 HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMa MOrpyKEHHON B )KUAKOCTh YaCTH Tela.

2. Onpenenenrie BEITAIKUBAIOIIEH CHUIIBI, AEHCTBYIOIEH HA TENO, MOTPYKEHHOE B HKHUAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CHIIbIL, IEHCTBYIOIIEH HA TENO B KUJKOCTH, OT MACCHI TEJA.

4, OmnBITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAIKUBAIOIIEH CUJIBI, ISUCTBYIOLICH Ha TENO B )KUAKOCTH, OT 00bEMA MOTPYKEHHON B KUAKOCTh YaCTH Tela
U OT IUIOTHOCTH KUJKOCTH.

5. Koncrpynposanue apeoMeTpa UiId KOHCTPYHPOBAHUE JIOAKU U OIpeelIeHUe €€ IPy3010bEMHOCTH.

Paznen 5. Pabota u MomyHOCTB. JDHeprusi.

Mexannueckast pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIuar, OJ0K, HaKJIOHHasA I0cKocTh. [IpaBuio paBHOBecus poruara. llpumeHeHue npaBuia paBHOBECHS pbluara K O10Ky. «30510To€
npaBmiio» Mexanuku. KITJ[ mpocteix Mexann3moB. IIpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanndeckasa sHeprus. Kunernueckas v moTeHIMalbHas sHeprus. lIpeBpaiienne ogHOro BHJIa MEXaHUYECKON SHEPTHH B JIPYroil. 3aKoH COXpaHEHUs
SHEPTHH B MEXaHHUKE.

Hemoncmpayuu.
1. [Ipumeps! TPOCTHIX MEXaHU3MOB.
Jlabopamopnbsie padbomsl u onvimel.

1. Ompenenenne pabOTH CHUITBI TPSHUSI TP PAaBHOMEPHOM JIBMDKCHHUH TEJIA 110 TOPU3OHTAIBHON TTOBEPXHOCTH.
2. HccnenoBanme ycoBUi paBHOBECHS phIyara.

3. M3mepenue KII/] HakIOHHON MJIOCKOCTH.

4, MN3ydeHue 3aKkoHa COXpaHEHUS] MEXaHUYECKOW SHEPTUH.

8 KVIACC

Paznen 6. TensioBble ABJIEHUS.

OCHOBHBIE TIONIOKEHHUSI MOJEKYJISIPHO--KHHETHIECKOH TEOpWH CTPOEHHWs BemecTBa. Macca m pasMepbl aTOMOB W MOJNeKyd. OTMbBITBL, TOATBEPKIAIONINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYIIIPHO-KUHETHIECKOW TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSHUH BemecTBa. Kpuctammmdeckne U amopdHbie Tena. OObSICHEHHE CBOMCTB Ta30B, XKHUAKOCTEH H
TBEPIBIX TEN HA OCHOBE TIOJI0XKEHUH MOJIEKYISIPHO--KHHETHIeCKOW Teopu. CMaunBaHUE U KalWUISPHBIE SBJICHHs. T emIoBoe paciIupeHne U cXaTue.

Temmnepatypa. CBsi3p TemIepaTypbl CO CKOPOCTHIO TEIJIOBOTO IBMXKEHHA YacTHIl. BHyTpeHH:ss sHeprus. CrmocoObl M3MEHEHHsS BHYTPEHHEH JHEPTHu:
TerIonepenaya u copeplieHrne padoTsl. Bupl Teronepenavn: TEIIonpOBOIHOCTh, KOHBEKIINS, U3TyIEHHUE.

KommuectBo TemnoTel. YaenbHas TemIOEMKOCTh BellecTBa. [eIUIOOOMEH W TelJIOBOE paBHOBECHE. YpaBHEHHE TeruroBoro OarnaHca. llmaBieHue wu
OTBEp/IEBaHME KPUCTAIUIMYECKUX BEIIECTB. YJenbHas TerioTa riaBieHus. [lapooOpazoBanne m koHpaeHcanus. Mcmapenwe. Kunenwe. YpenbpHas Teriora
mapooOpa3oBaHUs. 3aBHCHUMOCTh TEMITEPATYPhl KUTIEHHUST OT aTMOC(HEPHOTO TaBIICHHUSI.

BnaxHocts Bo3myxa.

OHeprust TOIIKUBa. Y IeibHas TEIIOTa CTOPAHMUSL.

[puatmner padots! TeruoBsix apurateneii KI1J[ temmooro apuratens. TennoBble qBUTATENH U 3alIUTa OKPYKAOIIEH CPEIbL.

3aKOH COXpaHEHHUsI U MPEBPALICHUS SHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.
1. HaGmonenrie OpoyHOBCKOT'O JBUKEHUS.
2. Hab6monenue nuddysun.

3. Ha6J’IIO}_'[eHI/Ie SIBIICHMI CMauyrdBaHUS U KalnJUIAPHBIX SIBJICHHIA.



Habnronenue TermioBoro pacimpeHust Te.
WzMenenue naBieHus ra3a npyu H3MEHEHUH 00bEMa U HATPEBAHUU HIIH OXJIAXKICHUH.
[IpaBuiia u3MepeHus: TEMIEPATYPHI.
Bugpl Teruionepenaymu.
OxJya>kaeHue npy COBEpIICHUH PabOTHI.
HarpeBanue npu coBepiieHr# paboThl BHEHITHUMHU CHIIAMHU.
0. CpaBHeHMe TeMT0EMKOCTEH pa3TU4HbIX BEIECTB.
1. HaoGmronenue KueHus.
12. HaGiroieHre mocTosIHCTBA TeMITEpaTyphl IIPU TITABJICHUH.
13. Mopenu TemIoBLIX ABUTATEIEH.
Jlabopamopnsie pabomsl u onvimol.
OnbITHI 110 OOHAPYKEHUIO JEHCTBUSI CHUJT MOJICKYJIIPHOTO TIPUTSIKCHHMSL.
OnBITHI 11O BBIPALIMBAHUIO KPHUCTAJIOB TOBAPEHHOM COJIM MJIH caxapa.
OmBITEI IO Ha6.]'IIO)IeHI/IIO TEIJIOBOI'O paCIIMPEHUS Ia30B, )KI/I)IKOCTCf/i u TBép)II)IX TEII.
Ompenenenne NaBIeHUs BO3IyXa B 0aJUIOHE IITIPHUIIA.
OHBITBI, JAEMOHCTPHUPYIOIINE 3aBUCUMOCTD JaBJICHUA BO3JyXa OT €ro 00BéMa u Harp€BaHUA WU OXJIAXKICHUSA.
[IpoBepka TUIIOTE3bI JUHEHHON 3aBUCUMOCTH JIIMHBI CTOJIOMKA JKUKOCTH B TEPMOMETPUUICCKON TPYOKE OT TeMIIEpaTyphl.
Habnroenvie m3MeHeHrsl BHYTpEHHEH SHEPTHH Tella B pe3ysibTaTe TeIuionepeadd u padoThl BHEITHUX CHIL.
HccnenoBanwe sBIIEHUS TEIUIOOOMEHA MPH CMEITMBAHUH XOJIOAHON U TOPSIEH BOMIBI.
Onpeznenenrie KOIMYECTBA TEIUIOTHI, TIOIYYEHHOTO BOIOH MPH TEMII000MEHE ¢ HATPEThIM METAJUTNYECKUM [IHITHIPOM.
0. OmpeneneHue yIeIbHON TEIIOEMKOCTH BEIIECTBA.
HccnenoBanue nporiecca UCIapeHHUs.
12. OmpeneneHre OTHOCUTENHFHON BIQKHOCTH BO3AyXa.
13. Onpenenenrie yAeTbHON TEIIIOTH IIJIABICHUS JIbJA.
Pa3zgen 7. DjekTpudeckne 1 MArHUTHbBIE SIBJIEHHSI.
OnexTtpuzanus Ten. [[Ba poma smekTpudecKWx 3apsmoB. B3ammopeilicTBre 3apsoKeHHBIX Tell. 3akoH KyroHa (3aBHCHMOCTH CHITBI  B3aMMOJCHCTBHS
3apsHKEHHBIX TEN OT BEIMYMHBI 3aPSIIOB M PACCTOSHUS MEXTY TEIaMH).
OnexTpudeckoe none. HanpsokEHHOCTH 37eKTpudecKoro nost. [IpuHIHIT CyTepo3uIiny 3JeKTPUIECKUX ToNel (Ha KaUeCTBEHHOM YPOBHE).
Hocutenu snekTpuyeckux 3apsaoB. OJIEMEHTApHBIN siekTpuueckuil 3apsan. CtpoeHue aroma. [IpOBOIHHMKM U AUDJIEKTPUKU. 3aKOH COXPAHEHHS
AIEKTPUYECKOTO 3aps/a.
ONEeKTPUYECKHA TOK. YCIIOBHUSI CYIIECTBOBAHHUS AJIEKTPHUECKOrO0 TOKA. VICTOYHWKHM TOCTOSHHOTO TOKa. JIeHWCTBUS SIEKTPHUYECKOr0 TOKa (TEIUIOBOE,
XUMHYECKOE, MarHUTHOE). DIEKTPUYECKUI TOK B )KHIKOCTSAX H ra3ax.
Onektpuueckas uenb. Cuna Toka. DIeKTpuyeckoe HampsbkeHrhe. CONpOTHBIEHHUE MPOBOJHUKA. Y IENbHOE CONPOTUBIIEHUE BellecTBa. 3akoH Oma s
y4dactka 1enu. [locnenoBaTensHoe U MapauielbHOE COSIMHEHNE TIPOBOTHIKOB.
Pabora u MomHOCTH 3MeKTpudeckoro Toka. 3akoH J[xoyms—JleHma. DnekTpudeckne Henu W TMOTPeOUTENH AJIEKTPUUECKO dHepruu B ObITy. KopoTkoe
3aMBIKaHUeE.
[locrostHabIe MarHUTEHL. B3anmojelicTBre MOCTOSIHHBIX MarHUTOB. MarauTHoe moie. MaranTHoe mojie 3eMJIi U ero 3HaueHue JUIs JKU3HU Ha 3emire. OmbIT
Opcreqa. MarHUTHOE TOJE DIIEKTPUYECKOrOo TOKa. lIpuMeHeHWe »JIeKTpOMarHUTOB B TeXHHKe. J[elicTBME MAarHMTHOTO IIONIsI Ha IPOBOAHHK C TOKOM.
ONeKTpoABHraTENb OCTOSHHOIO TOKA. McIonp30BaHNE AIEKTPOABUTATENEH B TEXHUYECKUX YCTPOMCTBAX M HAa TPAHCIOPTE.
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Onbitel @apanes. SIBneHue snekTpoMarHuTHoW wHAyKIuuU. [IpaBuimo Jlenma. OnektporeHeparop. CrocoObl TONYYEHHUS 3SJICKTPUYECKON DHEPTHUU.
DJNEKTPOCTAHIIUU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHCPTHUU.
Hemoncmpayuu.

1. OnexTpuzanus Tes.
2. JBa poaa 3IeKTPUYECKHUX 3apAI0B U B3aUMOJCHCTBUE 3apsSHKEHHBIX Tedl.
3. VY CTpolicTBO U AEHCTBHE 3JIEKTPOCKOIIA.
4, DnekTpocTaTHUecKast HHIYKIIHSL.
5. 3aKoH COXpaHEHHS JIIEKTPUIECKUX 3apsIIOB.
6. [IpoBOAHUKH U AUINEKTPUKH.
1. MopnenupoBaHue CUIIOBBIX JIMHHUM 3JIEKTPUYECKOIO OIS,
8. McTouHrKN TOCTOSTHHOTO TOKA.
9. JlefCTBUS DIEKTPUUECKOTO TOKA.
10. ONEKTPUYECKHUI TOK B )KHMJIKOCTH.
11. I"a3oBbIit pa3ps.
12. W3MmepeHne CHITBI TOKA aMITEpMETPOM.
13. HzMmepenue 311eKTpUIecKoro HapsHKeHHST BOTbTMETPOM.
14, Peocrar 1 Mara3uH conpoTUBJIEHUH.
15. Bs3anmMoeiicTBrE NOCTOSHHBIX MAarHUTOB.
16. MonennpoBaHre HEBO3MOXXHOCTH Pa3feieHNs MTOIOCOB MarHUTA.
17. MonenvpoBaHre MarHUTHBIX ITOJIEH MTOCTOSHHBIX MarHUTOB.
18. OmnsIT Dpcrena.
19. MarauTHOE T0J1e TOKa. DJIEKTPOMarHuT.
20. JleiicTBMEe MATHUTHOI'O TIOJISI HA ITPOBOIHUK C TOKOM.
21, ONEKTPOIBUTATENH ITOCTOSTHHOT'O TOKA.
22. HccnenoBanne sSBiIEHUS SIEKTPOMATHUTHOW WHIYKITAH.
23. OmnbiTel Papanes.
24, 3aBUCHMOCTH HaITPaBJICHUS HHIYKIIHOHHOTO TOKA OT YCIIOBHM €0 BOSHUKHOBEHHS.
25. DJeKTporeHepaTop MOCTOSTHHOT'O TOKA.
Jlabopamopuvie padbomut u onvimol.
1. OnBITH 110 HAOTIOISHHUTO YTIEKTPU3ANNHN T HHIYKIHEW U IIPHU COMPUKOCHOBEHHUH.
2. HccnenoBanne nefCcTBUS IIEKTPUYECKOTO TIOJS HAa MPOBOIHUKH U AUAJIEKTPUKH.
3. COopxka u mpoBepka padOThI AIEKTPUIECKON IEMH TOCTOSTHHOTO TOKA.
4. Wsmepenne u perynupoBaHue CHIIBI TOKA.
5. Wsmepenne u perynupoBaHue HAPSHKEHMSL.
6. HccnenoBanne 3aBUCHMOCTH CHITBI TOKA, UIYIIETO Yepe3 PEe3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U HANIPSDKEHHS HA PE3UCTOPE.
7. OnBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JJIEKTPUYECKOTO COMPOTHUBIICHHS IIPOBOJHNUKA OT €r0 JJTMHBI, TUIOMIAH MTOIIEPEYHOr0 CEYEHUs U MaTepHara.
8. [IpoBepka npaBua CIOXKEHUS HANIPSHKEHHUH MTPH ITOCTIEI0BATEIEHOM COSIMHEHUH JIBYX PE3UCTOPOB.
9. [IpoBepka mpaBuia U CHITBI TOKA TP MapaJIeTbHOM COSIMHEHUH PE3UCTOPOB.
10. Onpenenenre pabOTHI MEKTPHUECKOTO TOKA, HITYIIETO Yepe3 Pe3UCTOP.
11. Omnpenenenrie MOLIHOCTH 3JIEKTPHUECKOI0 TOKA, BBIIENEMOIN Ha PE3UCTOPE.



12. HccnenoBanne 3aBUCUMOCTH CHIIBI TOKa, UAYIIECTO Y€pe3 JIaMIIOYKY, OT HAIPSXKCHHUA Ha HCHl.

13. Onpenenenue KI1J] HarpeBaTens.

14. HccnenoBanne MarHiTHOTO B3aMMOJICHCTBUS IIOCTOSIHHBIX MarHUTOB.

15. WzyyeHre MarHUTHOTO MOJISI HOCTOSIHHBIX MarHATOB MPU MX O0bEIMHEHNHU U Pa3/ieliCHHH.

16. HccnenoBanue neicTBUS 3JEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJKY.

17. OmnBITHI, JEMOHCTPUPYIOIIIE 3aBUCUMOCTD CHITBI B3aUMOJICHCTBHUS KATYIIKKA C TOKOM M MAarHUTA OT CHJIBI TOKA U HAIIPaBIICHUS TOKA B KAaTYIIKE.
18. Wzyuenune neiicTBUs MAarHUTHOTO TTOJISl HA MTPOBOAHUK C TOKOM.

19. KoncrpynpoBanue 1 n3ydeHue paboThl JIEKTPOJBUTATES.

20. Nzmepenne KI1/] anekTpoaBUraTensHON yCTaHOBKH.

21. OMBITHI 1O UCCIIEIOBAHUIO SBICHUS JIEKTPOMATHUTHON MHIYKIMH: UCCIIeJOBAaHNE N3MEHECHUH 3HAYCHUS M HAIIPABIICHUS] MHYKIIMOHHOTO TOKA.
9 KUIIACC

Pa3znen 8. Mexanuueckue siBJIeHUsI.

Mexanndeckoe aBMKeHHEe. MarepuanpHas Touka. Cuctema otrcuéra. OTHOCHTEIHPHOCTh MEXAaHWYECKOTO BIDKEHHUSA. PaBHOMEpHOE MPSIMONHHEHHOE
JABUXCHHC. HepaBHOMepHOG HpﬂMOHHHeﬁHOC JABUXCHHC. Cpe)IHSISI 1 MTHOBCHHAas CKOPOCTH TEjla IPpY HEPABHOMCPHOM JABUXCHUU.

Yckopenne. PaBHoyckoperHoe ipsmonuHeliHoe npmwkenne. CBodomHoe maaenne. OnsITe [ amues.

PaBHOMepHOE ABMKEHUE TTO OKpYKHOCTH. [lepros u yactora oOpamenns. JInaeiinas u yrimosast ckopoctu. LleHTpocTpeMuTenbHOe YCKOPEHHE.

IIepsriit 3akoH HeroToHa. Bropoii 3akoH Hetotona. Tpernii 3akoH HerotoHa. IIpuHIMI CyIepno3uIvu CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHHs: crila TPeHUs CKOJBKEHUS, CHJIa TPEHHS TTOKOS, APYTHe BUIbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOT'O TATOTEHHS. Y CKOpeHHe cBoOomHoro naaeHus. Jpmkenue miaHer Bokpyr Comamna. [lepBas kocMudeckasi CKOPOCTb.
HeBecomocTh U nieperpysku.

PaBHoBecHe maTepuanbHOW TOUKH. AOGCONIOTHO TBEpmOE Tenmo. PaBHOBecwe TBEPMOro Tena ¢ 3aKpeIUIEHHOH OChI0 BparieHus. MoMeHT cuiibl. LleHTp
TSKECTH.

Nwmmynse Tena. 3menenne nMirynbsca. MMimynbe crutbl. 3aKOH COXpaHEHHs UMITyJbca. PeakTHBHOE IBIKEHHE.

Mexanndeckas pabora m MomHOCTs. PaboTa cui TshKecTH, ynpyrocty, Tpeans. CBsa3b sHeprun U padotsl. [loTeHmanbHas sHeprus Tena, Mo HATOTO Hajl
MMOBEPXHOCTHhIO 3eMiu. lloTeHnmanmbpHast SHEpPrust cxXaTtoil NpyxXuHbl. Kunermueckas sHeprus. TeopemMa O KHHETHYECKOW OHHEPTUU. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTHH.

Hemoncmpayuu.

1. HaGmogenre MexaHHYeCKOro IBM)KEHNUS Tella OTHOCHTENBHO Pa3HbIX Tel OTCUETA.

2. CpaBHeHMe yTeil 1 TPAaeKTOPHUIl JBIKESHHSI OJJHOT'O M TOTO XK€ TeJNa OTHOCUTENBHO pa3HbIX TeN OTCUETA.
3. H3mepenne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHEHHOTO IBMKEHUSI.

4. HccenenoBanne Npu3HAKOB PABHOYCKOPEHHOTO JIBHKCHUSL.

5. HaGmonenne qBmkeHus Tena Mo OKPYKHOCTH.

6. HaOmogenre MexaHW4ecKuX sIBJICHUH, POUCXOIAIINX B cucteMe oTcuéra «Temexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIBV)KEHUH OTHOCHTEIBHO
kabuHera (pr3HKH.

7. 3aBHCUMOCTD YCKOPEHHMS Tela OT MACChl TeNa U ISUCTBYIOIIEH Ha HEro CHJIBL.

8. HaGmoenne paBeHCTBa CHII IPH B3aUMOJICHCTBHU TeEIl.

9. M3meneHune Beca Tena NpH YCKOPEHHOM JBHIKCHHH.

10. [lepenava nmmynbca npu B3auMOACHCTBUU TEI.

11. [IpeoOpa3oBanust SHEPTUM MIPU B3aUMOACHCTBUY TEL.



12. CoxpaHeHre UMITyNbca MPU HEYIIPYTOM B3aMOJICHCTBUH.

13. CoxpaHeHre UMITyJIbca IPU a0COOTHO YIPYTrOM B3aUMOACHCTBHH.

14. Habnronenne peak THBHOTO JBH>KEHHS.

15. CoxpaHeHre MEXaHUYECKOW YHEPTUH MTPH CBOOOIHOM aICHHU.

16. CoxpaHeHHe MEXaHUYECKOW SHEPTUH MIPH ABMKEHUH Tella 0/ ACHCTBUEM MPYKHUHEI.

Jlabopamopnsie pabomosl u onvimol.

1. KoncrpynpoBanue TpakTta ajisi pa3roHa U JajbHEHIIEro paBHOMEPHOTO JBMKEHHS [IIAPHKA WM TEICHKKH.

2. Omnpenenenne cpeHeil CKOPOCTH CKONBXEHUsT OpycKa WK ABMKEHUS IAPUKa 10 HAKJIOHHOH TIOCKOCTH.

3. Omnpenenenre yCKOpEHHsI TeNa MPU PABHOYCKOPEHHOM JBYKEHHUH 110 HAKJIOHHOH MIIOCKOCTH.

4. HccnenoBanne 3aBUCUMOCTH ITYyTH OT BPEMEHH TP PaBHOYCKOPEHHOM JIBMYKEHHH Oe3 Ha4aIbHOW CKOPOCTH.

5. [IpoBepka rumoTe3sl: eciy Mpu paBHOYCKOPEHHOM JIBWYKEHHH 0€3 HAa4aJlbHOW CKOPOCTH MYTH OTHOCSATCSI KaK Psii HEUETHBIX YUCEN, TO COOTBET CTBYIOIIHNE
MPOMEXYTKH BPEMEHHU OJIMHAKOBEHI.

6. HccnenoBanne 3aBUCUMOCTH CHITBI TPEHHSI CKOJIBLKEHHS OT CHITBI HOPMAJIBHOTO JIaBJICHUSI.

7. Onpenenenne K03Q UITMEHTa TPEHUS CKOIIBKEHHUSL.

8. Omnpenenenne )KECTKOCTH MPYKUHBL.

9. Omnpenenenre pabOThl CHIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUH TeJa 110 TOPU30HTAIBHOW MOBEPXHOCTH.

10. Omnpenenenre pabOThl CHIIBI YIPYTOCTH MPH MObEME TPy3a C HCIOIb30BAHUEM HEMTOIBUKHOTO H MO JIBHIKHOTO OJIOKOB.
11. M3yueHne 3aKoHa COXpaHEHUS SHEPTHUU.

Paznen 9. Mexanuuyeckue Ko1e0aHus M BOJIHBI.
KonebarenbHoe npmxeHue. OCHOBHBIE XapaKTEPUCTUKM KOJEOaHMH: IEpUOJ, YacToTa, aMIUIMTyAa. MaTemMaTHYeCKUH M MNPYKUHHBIH MAasTHUKU.
IIpeBpaiieHue s3HEpruu Npyu KonedaTeIbHOM ABUKCHUU.
3aryxatomue koneOaHus. BeiHyxneHHble Konmebanus. Pesonanc. Mexanudeckue BonHBL CBoiicTBa MeXaHWYECKHX BOJIH. [IpomoibHBIC M ITONIEpEYHBI e
BOJIHBI. JIJIMHA BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHus. MexaHnuecKue BOJIHBI B TBEPIOM TeJl€, CEHCMUYECKHE BOITHBI.
3Byk. ['poMkocTs 3ByKa U BeIcoTa ToHA. OTpaskeHue 3Byka. UH(pa3ByK u yIbTpa3ByK.
Hemoncmpayuu.
HaGmonenne koneGaHmii TeI MO/ AEHCTBUEM CHIIBI TSHKECTH M CHJIBI YIIPYTOCTH.
HaGmonenne konebanmii rpy3a Ha HUTH B Ha TIPY>KHHE.
HaGumoienrie BEIHYKIEHHBIX KONEOaHUH 1 pE30HAHCA.
Pacnpocrpanenre npogoabHBIX U MONEPEYHBIX BOJIH (Ha MOJEIH).
Habnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUYECKU PE30HAHC.
JIaﬁopamopubw padomovt u onvimol.
Omnpenenenye 4acToThl U NEpUoJa KOJIeOaHUH MaTeMaTHYECKOI0 MasgTHHUKA.
Omnpenenenyie 4acTOThl U NEPUOJA KOIEOaHUH NPYKMHHOTO MasgTHHUKA.
HccnenoBanne 3aBUCHMOCTH IIEpHOAA KOJICOAHUH MOJBELIEHHOIO K HUTHU I'py3a OT [UINHBI HUTH.
HccnenoBanre 3aBUCHMOCTH NEpHoOAa KoJebaHuil Ipy>KMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka HE3aBHCUMOCTH IIepHOAa KoJIeOaHU Ipy3a, MOJBEIIEHHOT O K HUTH, OT MacChl Ipy3a.
OmnbITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD MIEPHOAa KOJIEOAaHUHM MPY>KUHHOTO MasiTHHKA OT MAacChl Ipy3a U KECTKOCTH MPY>KUHBI.
Usmepenne yckopeHus CBOOOIHOTO A ICHUS.
Pasue.n 10. D1eKTPOMATrHMTHOE 10J1€ M 3JICKTPOMATHUTHBIE BOJIHBI.
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ONeKTpOMarHuTHOE TMojie. ODJIEKTPOMarHuTHbIE BOMHBL. CBOMCTBAa 3JIEKTPOMAarHUTHBIX BoyH. Illkama 3JmeKTpOMarHWTHBIX BONH. Mcmonb3oBaHue
3NEKTPOMArHUTHBIX BOJIH JUISI COTOBOM CBSI3H.
OnexTpomarHuTHas npupoja csera. CKkopocTs cBeTa. BonHOBBIE cBOMCTBa cBETa.
Hemoncmpayuu.
1. CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH.
2. BonHoBrie cBoMicTBa CBeTA.
Jlabopamopnsie pabomul u onvimol.
1. WzyuyeHre CBOICTB 3JIEKTPOMATHUTHBIX BOJIH C TIOMOIIBI0 MOOMIIBHOTO TenedoHa.
Paznen 11. CBeTroBble siBJICHHS.
JlyueBast mozens cera. Mctounuku cBera. [Ipsmonuneiinoe pacnpocrpanenue csera. 3atMenust Connia u Jlynsl. Otpaxenue cera. [lmockoe 3epkano. 3akoH
OTpakKeHHS CBETa.
[Ipenommenue cBera. 3akoH npenomieHus cBera. [lomHoe BHyTpeHHee oTpakeHue cBera. Vcnoap3oBaHue MOTHOTO BHYTPEHHETO OTPaKEHUS B ONITHYECKUX
CBETOBO/IAX.
Jlmaza. Xom myueit B nmH3e. OmnTuyeckass cuctema ¢oToamnmapaTa, MHKPOCKONa W Telleckoma. [Jla3 Kak omTwdeckas cucTeMa. bim3opykocTs U

JATbHO30PKOCTb.
Pasnoxenue Genoro cera B criektp. OnbiTel HptoTona. CiiojkeHre CIeKTpalibHBIX [[BETOB. [lpcriepcust cBera.
Hemoncmpayuu.

[IpsiMonnHENHOE pacpocTpaHEHUE CBETA.

OTpaskeHHe CBETA.

[omyuenne n300paxeHU B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenomienue ceera.

OnTHyecKkuii CBETOBO/I.

Xom mydeii B coOnparomei JTnH3e.

Xon nydell B pacCeHBAarOLLIEH JTHH3E.

[omydenne n300paxeHUH ¢ TTOMOIIBIO JIMH3.

[Ipuntum aericTBHs doToanmapaTa, MUKPOCKOITA B TEIECKOTIA.
0. Mogenb riasa.
1. Paznoxenue 6emoro cBera B CIIEKT.
2. [Tomydenne Oenoro cBera MpH CIOKEHUHU CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie pabomut u onvimol.

HccnenoBanne 3aBHCHMOCTH yTiTa OTPasKEHUSI CBETOBOTO JIyda OT yTJjia TaIeHHs.

Nzydenne xapakTepUCTHK H300paXKeHHsI IPEIMETa B IDIOCKOM 3epKale.

HccnenoBanne 3aBUCHMOCTH yTIIa IPEIOMIIEHHUST CBETOBOTO JIyda OT YIJIa MaJIeHUs Ha TPaHUIE «BO3IYX—CTEKIIOY.

[Tomyuenne n300paxeHU ¢ ITOMOIIHIO COOMPAFOIIEH JTHH3HL

Onpenenenrie (GOKYCHOTO pacCTOSHUS U ONTHYECKOW CHIIBI COOMPAIOIIEeH JTHH3BL

OMnBITHI IO Pa3I0KEHUIO OETIOr0 CBETa B CIIEKTP.

OMnBITHI 1TO BOCIIPUATHIO I[BETA MIPEIMETOB IPHU WX HAOIIOJCHUH Yepe3 I[BETOBbIE (DUIBTPHI.
Pazpnen 12. KBanToBbIe siBJIeHUS.
OmnebiTel Pezepdopaa u nnanerapuas mozens aroma. Moznens atoma bopa. Mcnyckanue u noriionienue ceera aroMoM. KBaHTel. JInHeHyaTble CIEKTpPBI.
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PaguoaktuBHOCTE. Anb(a-, Oeta- n ramma-usnydeHus. CtpoeHue atomHoro siapa. HyknoHHass momens atomHoro siapa. Wzorombl. PaamoakTuBHBIE
npeBpanieHus. Ilepuon momypacmnanga aTOMHBIX A1ep.
SAnepusle peakuuy. 3aKOHBI COXpPaHEHHs 3apsJ0BOr0 M MaccoBOI'0 YHCEN. DHEpPrus CBA3M aTOMHBIX sjep. CBs3b Macchl M SHEpruu. Peaknuu cuHTe3a u
nenenus saep. ctounnku s3neprun ConHia 1 3BE3 1.
SnepHas sHepreTuka. [[eficTBUS pavOaKTUBHBIX U3IYyYEHUI Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.
CriexTpbl U3Ty4eHHUs U TOTJIOIEHHUS.
CriexTpbl pa3lInYHbIX Ta30B.
CuexTp Bogoposa.
Habnronenue TpexoB B kamepe Buibcona.
Pabota cuérunka HOHH3UPYIOMINX W3TYICHHH.
. Perucrpanus nzmydeHust IpUPOAHBIX MHHEPAJIOB U TPOTYKTOB.
Jlabopamopnsie pabomsl u onvimol.

ogakrwdE

1. Hab:ronenne CrTonHbIX U TMHEHYATHIX CIIEKTPOB M3TyICHHS.
2. HccnenoBanre TPEKOB: U3MEPEHUE YHEPTHHN YACTUIIBI TIO TOPMO3HOMY ITyTH (110 oTorpadusm).
3. Uzmepenue paguoakTHBHOTO (OHA.

IloBTOpUTENHHO-00001IAIOIIUIT MOYJTb.

[ToBTOpUTENHHO--0000MAOMNN MOAYIh TpPEAHA3HAUSH IS CHUCTEMAaTH3allMd W OOOOIIEHUS IPEIMETHOTO COJNCPKAaHHWS W ONBITa JCSITEILHOCTH,
MPHOOPETEHHOrO MPH M3YYCHUU BCEro Kypca (DM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY I'OCYIapCTBEHHOMY 3K3aMEHY MO (BU3UKE IS 00 y4aromuxcs,
BBIOpABIIMX 3TOT Y4EOHBIN MpEaMeET.

[Ipu u3ydeHnn TAaHHOTO MOYJIS PEATH3YIOTCS M CUCTEMATH3UPYIOTCS BUIBI MEATEIIBHOCTH, HA OCHOBE KOTOPBIX 00ECIICUNBACTCS TOCTHKEHUE TP IMETHBIX
A METaNpeAMETHRIX IUIAHUPYEMBIX Pe3yJabTaTOB OO0ydeHHs, (HOpPMHPYETCS €CTECTBEHHOHAYYHAsi TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOMIOB HCCIICIOBAHMS
SIBJICHUH TMPUPOJBI M TEXHUKU, OBJIAJICHHEC YMEHHUSAMH OOBSACHATh (DU3MUCCKHE SBJCHUS, IPUMEHSS IOJyYCHHbIC 3HAHMS, pEIlaTh 3aJadd, B TOM YHCIIC
Ka4eCTBEHHBIC M IKCIIEPUMEHTAIbHEIC.

[IpuHIMIMANEHO NEITETFHOCTHRIA XapaKTep JaHHOTO pasjena peajn3yercs 3a CU4ET TOro, 4To OOyJalol[fecs BBITONHSIOT 3aJaHMs, B KOTOPBIX UM
TIpeayIaraeTcs:

Ha OCHOBE ITOJTyYEHHBIX 3HAHUN PACIIO3HABATH U HAYYHO OOBSICHATH (PM3MUECKHE SBIICHIS B OKPYKAOIIEi pHUPOe U TOBCEAHEBHON JKU3HH,

WCIIONIB30BaTh HAYYHBIE METOBI MCCIENOBAHMUS (PU3NIECKUX SBIICHUI, B TOM YHCIIE ISl IPOBEPKH THITOTE3 U MOTyUSHHS TEOPETHIECKUX BHIBOIOB;
OOBSICHATh Hay4YHBIE OCHOBBI HamboJee BaXXKHBIX JOCTIKEHH COBPEMEHHBIX TEXHOIIOTWH, HAIPUMEp, MPAKTHYECKOTO HCIIONB30BAHUS PA3INYHBIX M CTOYHHUKOB
SHEPTHUH Ha OCHOBE 3aKOHA MIPEBPAICHHS ¥ COXPAaHEHUS BCEX M3BECTHBIX BUIOB YHEPTUH.

IMJIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHMUS ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA30BAHUA

Wzydenne ¢u3uK Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS HAMPAaBICHO HA JOCTH)KEHHWE JIMYHOCTHBIX, METANpPEAMETHBIX H TPEIMETHBIX
00pa3oBaTeNbHBIX PE3YyIbTATOB.

B pesynbrare m3ydeHus (QU3MKA HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus y oOydaromierocs OyAyT c(opMHpOBaHBEI CIENYIONINE JIMYHOCTHBIE
pe3yabTaThl B YacTH:

1) naTpuoOTHYECKOr0 BOCIIMTAHUSA: MIPOSBIICHHE HHTEPECA K UICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHHMCKON (PM3NYECKON HAyKH; IIEHHOCTHOE OTHOIIIEHHE K
JTOCTHYKEHUSIM POCCHUCKHUX YUEHBIX--(DU3UKOB;

2) rpaKIaHCKOr0 U JYXOBHO-HPABCTBEHHOT0 BOCIUTAHHUA: TOTOBHOCTh K AKTUBHOMY YYaCTHIO B 00CYXJI€HUU OOIIECTBEHHO 3HAYUMBIX M 3THYECKUX ITPOOIIEM,
CBSI3aHHBIX C MPAKTUYECKUM PUMEHEHUEM JOCTHKEHUH (DM3HUKH; OCO3HAHUE BAXKHOCTU MOPAIIbHO--OTHYECKUX MTPUHIIUIIOB B JISITEILHOCTH YIEHOTO;

3) 3CTeTHYECKOr0 BOCIIMTAHUS: BOCIIPUSATHE ICTETUIECKAX KA4eCTB (PU3NUYECKON HAYKH: €€ TapMOHHUYHOTO IIOCTPOEHUS, CTPOT'OCTH, TOYHOCTH, JIJAKOHUYHOCTH;



4) HEeHHOCTH HAYYHOI0 MO3HAHMA: OCO3HAHWE LIEHHOCTH (PU3NYECKONM HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MUpPA, OCHOBBI Pa3BUTHS TEXHOJIOTH,
BayKHEHIIIEH cOCTaBISIONICH KYIbTYphI; pa3BUTHE HAYUHOH JTI0003HATEILHOCTH, HHTEpPECca K HCCIIEI0BATENbCKOM eI TeNbHOCTH;
5) ¢opmupoBaHusi KyJabTypbl 300pPOBbSI M 3MOLMOHAIBHOrO OJIAromoy4Msi: OCO3HAHUE IEHHOCTH Oe30macHoro obpasa >KU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpE, BAXKHOCTH MpPaBHJI 0E30MACHOT0 MOBEACHUS Ha TPAHCIOpPTe, Ha A0porax, ¢ JIEKTPUYECKUM U TEIIOBHIM 00OpPYJOBAaHHUEM B JIOMAIIHUX
YCIOBUSIX; CHOPMHUPOBAHHOCTH HaBBIKA pe(IIeKCHH, IPU3HAHKUE CBOETO MPaBa Ha OMIMOKY M TaKOTO JKe MPaBa y JIPYroro 4eioBeKa;
6) TpyaoBOro BOCIHMTAHHMSA: aKTHBHOE y4YacTHE B PEUICHUM NPAaKTUYECKHX 3a1ad (B paMKax CeMbH, OOpa30BaTENbHOW OpraHU3alllH, TrOpona, Kpas)
TEXHOJIOTUYECKOH M COLMAbHON HAaIlpaBIICHHOCTH, TPEOYIOIIMX B TOM YHUCie U (DU3UYECKHX 3HAHWH; WHTEpPEC K MPAKTHUECKOMY H3y4eHHWI0 mpodeccuid,
CBSI3aHHBIX C (PHU3UKOIA;
7) IKOJIOTrHYecKOro BOCIHMTAHMS: OPUCHTAIMA HA NpUMEHEHHE (QU3MYecKuX 3HAHWU A pelleHHs 3aJad B O0NacTH OKpY)Kalollel Cpedbl, TIaHWPOBAHHS
MOCTYIKOB U OIEHKH WX BO3MOXKHBIX MOCIIEACTBHI ISl OKPYIKAIOIIEH cpe/bl; 0OCO3HAHME II100aTBHOTO XapaKTepa dKOJIOrHYECKUX MPOOJIeM U IyTell UX pelieHus;
8) ajanTanmu K HM3MEHAOIIMMCH YCJIOBHSAM COUMAJBLHOW M NMPHPOIHON cpelbl: MOTPEOHOCTH BO B3aWMOJEHCTBMM TpPH BBINIOJHEHWU HMCCIEAOBAHUN U
MPOEKTOB (PM3MYECKONW HAMPABIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM JPYTUX; TMOBBINICHHE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 IMPaKTHYECKYIO
JeATelIbHOCTh; IOTPEOHOCTh B (POPMUPOBAHWUH HOBBIX 3HAHUH, B TOM 4uclie POPMYTHUPOBATH WEH, TIOHITHS, TUTIOTE3BI O (PH3MUECKUX OOBEKTaX W SIBICHHUSIX;
oco3HaHWe Je(DUITUTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B 00NacTh (PH3MKH; TIIAHUPOBAHUE CBOETO PAa3BUTHSA B MPUOOPETEHUH HOBBIX (H3MUYECKUX
3HaHWI{; cTpeMIIeHHE aHAIM3UPOBATh U BBISIBIISITH B3AUMOCBSI3H IPUPO/IBI, O0IIECTBA U DKOHOMHUKH, B TOM YHCII€ C HCIOIB30BaHNEM (DPU3NUECKIX 3HAHUIA, Ol[CHKA
CBOUX JICHCTBHI ¢ y4ETOM BIHSHHS HA OKPYXKAIOIIYIO CPEAY, BOSMOXKHBIX TII00ATBHBIX ITOCIEACTBUH.
METAINPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOeHHUs MporpamMmel 1o (GU3NKe Ha YPOBHE OCHOBHOIO OOIIEr0 00pa3oBaHus y o0ydaromerocs OynyT cOpMHPOBAHBI MeTanpeaAMeTHbIE
pe3yJIbTaThl, BKJIIOYAIOLINE II03HABATEIbHbIE YHUBEpCAIbHblE yueOHbIC NEHCTBHUs, KOMMYHMKATHUBHBIE YHHBEpCaJbHbIC yueOHBbIE NEHCTBUS, peryisiTHUBHbIE
YHHBeEpcalbHble yueOHbIE IeHCTBUS.
Ilo3naBaTebHBIE YHHBepPCAJIbHbIE YUeOHbIe 1eliCTBUSA
BazoBble 1ornyeckne geicrBus:

. BBISIBJISATH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB (SIBIICHHN );

. yCTaHABJIMBATh CYNIECTBEHHBIN MPU3HAK KIACCH(PUKAIINK, OCHOBAHUS [Tl 000OIICHUS ¥ CPABHEHUS;

. BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPHUBAEMBIX (DaKTaX, JTAHHBIX W HAOJIOICHHUSX, OTHOCAIIUXCS K (GU3NUICCKUM SIBIICHUSIM;

. BBISIBJIATh TIPHYUHHO--CIICIICTBEHHBIC CBSA3M NPU W3yYCHUM (U3MUCSCKUX SIBICHUHA W TPOIECCOB, JENATh BBHIBOJBI C UCIIONH30BAHWUEM JICIYKTUBHBIX U
WHAYKTHBHBIX YMO3aKIFOUCHHH, BBIZIBUTATH THIIOTE3bI O B3aUMOCBS3AX (DU3NUYECKIX BETUYNH;

. CaMOCTOSATENNBHO BEIOMPATH CITOCO0 pemieHns yaeOHo! (hr3maeckor 3a1aun (CpaBHEHNE HECKOIBKIX BAPHAHTOB PEIIEHNs, BEIOOp Hamboee MOaX OIS eTo

C YIETOM CaMOCTOSITENTFHO BBIICTICHHBIX KPUTEPHUER).

ba3oBble HcciaenoBaTeIbCKHE TeHCTBUA.

WCIIONB30BaTh BOMPOCH! KaK MCCIIEN0BATEINbCKII HHCTPYMEHT MTO3HAHMS;

MIPOBOMIUTH TI0 CAMOCTOSTEIIEHO COCTABIEHHOMY IUIAHY OITBIT, HECTIOKHBIA (DH3WUYECKH SKCIIEPUMEHT, HEOONBIIIOe UCCIIeOBaHNE (YU3UIECKOTO SBIICHUS;
OLIEHWBATh Ha IPUMEHUMOCTH M IOCTOBEPHOCTh WH(OPMAIIHIO, ITOydeHHYIO B XOZI€ NCCIIEIOBAHUS I SKCIIEPUMEHTA;

CaMOCTOATENBHO (OPMYITHPOBATH 0OOOIIEHHS M BEIBOJIBI IO PE3Y/IbTaTaM MPOBENEHHOT0 HAOIIOISHHSI, OIIBITA, UCCIIEAOBaAHNUS;

MIPOrHO3WPOBATH BO3MOXKHOE JalibHENIIee pa3BUTHE (PU3NIECKUX MPOIIECCOB, a TAKKEe BBIIBUTAThH MPEAIIONIOXKEHNS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSAX U
KOHTEKCTaX.

PaGora ¢ nunopmanueii:

. MPUMEHATh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI W 3allpoChl MPH IOMCKE W OTOOpe WH(GOpPMAIMM WM JaHHBIX C Y4ETOM MpEAIOKEHHOH y4ueOHOM
(m3mueckoit 3amaun;



° AHAJTM3UPOBATh, CHCTEMATU3UPOBATH U HHTEPIPETUPOBATH HH(POPMAITUIO PA3INIHBIX BUIOB U GOPM MPEACTABICHHS;

° CaMOCTOSATEILHO BBHIOMPATh ONTHMAIBHYIO (OPMY MPEACTABICHUSA HHPOPMAIMK W HIUTIOCTPUPOBAThH peEIlaeMble 3aMadll HECIOXKHBIMH CXEMaMH,
JqrarpaMMaMi, HHOU Tpa(uKoi U MX KOMOUHAIIUSIMHU.

KoMMyHHKATHBHbIE YHHBepPCAJIbLHbIE yueOHbIe 1eii CTBUSM:

. B XO7l¢ OOCYXXAEHHS y4eOHOro marepuaia, pe3yabTaToB JIAOOPATOPHBIX PabOT M MPOEKTOB 3aJaBaTh BOMPOCH MO CYHIECTBY OOCY)KAaeMOW TEMbI U
BBICKa3BIBaTh MIEH, HAICJCHHBIC Ha PEIICHHE 3aaYH U MOIEpKaHNe OI1aroKenaTeTbHOCTH OOIIECHS;

COIIOCTAaBJIATHL CBOU CYXXJICHUA C CYKACHUAMU APYTUX YHaCTHUKOB AHUAJIOra, O6Hapy)KI/IBaTI) pas3immine nu CXo0ACTBO HO3I/I].[I/II>1;

BBIpAXXaThb CBOIO TOYKY 3pCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

MyOJIIMYHO MPEACTABISTH PE3YIbTAThI BHITOJHEHHOTO (PH3MUECKOT0 OIbITa (IKCIIEPUMEHTA, UCCIISIOBAHMUS, TPOCKTA);

MOHUMATh U HCIIOIB30BaTh MPEUMYIIECTBA KOMaHJHON W MHWBUIYalbHON pabOThl IPH pellieHNH KOHKPETHOW (PU3NIECKOH TPOOIIEMBI;

MPUHUMATH €A COBMECTHOMN IEITENBHOCTH, OPTaHN30BBIBATh JAEHCTBHS 110 €€ JTOCTIKEHHUIO: PACIIPENEITh POIH, 00CYKIATh MPOIECCH U PE3 YIBTATHI
COBMECTHOM PaboThl, 0000I1aTh MHEHHUST HECKOJIBKHUX JIFOICH;

o BBIITOJIHATH CBOKO 4YaCThb pa60TBI, J0CTUTasd Ka4€CTBEHHOI'0 pe3yJjibTaTa MO0 CBOEMY HANPABJICHUIO U KOOPAWHUPYS CBOU ):[eﬁCTBPIH C ApYruMHu YJICHaMH

KOMAaH/IbI;

° OI[EHMBATh KA4eCTBO CBOETO BKJIAJ[a B OOIIMH MPOIYKT 110 KPUTEPHSIM, CAMOCTOSATENLHO CPOPMYITHUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBUSI.
PeryisiTuBHbIE YHHBEPCAJTbHbIE yUeOHbIE IeiCTBUS

Camoopranusanusi:

° BBISIBJISAITH NIPOOJIEMBI B )KH3HEHHBIX U YUEOHBIX CUTYAIHSIX, TPEOYIOIIUX ISl pellieHus (PU3NIECKIX 3HAHHIA;

. OPHEHTHPOBATKLCS B PA3IMUHBIX MOJX0/[aX TPUHSITHS pellleHu (MHAUBUAIYaIbHOE, TPUHSATHE PEIICHSI B TPYIIE, TPUHITHE PEIICHUH TPYIIION);

. CaMOCTOSITEIILHO COCTABIISATH AJITOPUTM pElIeHUs (U3HYECKON 3allaud WM TUIaHa HMCCIENOBaHMS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX

BO3MOXKHOCTEH, apryMEHTUPOBATh NIpe/IaracMble BapUaHThI pelICHUH;

. JIeNIaTh BHIOOP M OpaTh OTBETCTBCHHOCTD 3a PEIlICHHE.

CaMOKOHTPOJIb, S)MOUHOHAJILHBI HHTEJJIEKT:

. JlaBaTh aJICKBATHYIO OLICHKY CUTYAIlMU ¥ MPEJIaraTh IIaH & N3MEH CHUSI,

. OOBSICHITD MPUYMHBI JOCTUXKEHUS (HEMOCTIDKEHYSI) Pe3yIbTaTOB JeITEILHOCTH, JJaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

. BHOCHUTH KOPPEKTHBBI B JIEATEIHLHOCTh (B TOM YHCIIE B XOJ BBHIOJHCHHS (PH3MUYECKOTO MCCICAOBAHUS I MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,

W3MEHHBIIMXCS CUTYAIMH, YCTAHOBICHHBIX OIMUOOK, BO3HHUKIINX TPYJHOCTEH;

. OI[CHUBATh COOTBETCTBUE PE3YNIbTaTa IENH H YCIOBHUSIM;

. CTaBHTh ce0sl Ha MECTO JIPYroro 4ejioBeKa B X07e CIopa WK AUCKYCCHH HA HAYYHYIO TEMY, TOHHMATh MOTUBBI, HAMEPEHHS U JIOTHKY JPYTOro;

. MPH3HABATH CBOE MPABO HA OMIKOKY MPH PEIICHUY (PU3NUECKUX 3aJ]1au WM B YTBEPXKJCHUAX HA HAYYHBIC TEMbI M TAKOE K€ MPaBO IPYToro.

HNPEIMETHBIE PE3YJIbTATbBI

K konny oOyuenus B 7 Kj1acce mpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Y 00yUaIOIIUXCsl YMEHUH:
. WCIOJIB30BAaTh MOHATHUS: (U3MUECKHE W XMMHUYECKHE SBIICHUS, HAONIOJIEHNE, SKCIEPUMEHT, MOAENb, T'HIIOTe3a, CAUHULBl (DPU3NYECKHX BEIWYHMH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSHMSI BeriecTBa (TBEPIOE, JKUAKOE, Ta3000pa3Hoe), MEXaHUYECKOE ABMKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MPSIMOJIMHEHHOE),
TPaeKTOpHs, paBHOACHCTBYIOIIAs cuia, Aedopmanus (yrpyras, IiacTuieckas), HeBECOMOCTb, COOOIIAIOLINECS COCYBI;
. pasnuyath siBiieHuA (IuQQy3usi, TENI0BOE ABUKEHNE YACTHL BELIECTBA, PABHOMEPHOE JIBUKEHUE, HEPAaBHOMEPHOE JBIKEHHE, HHEPLUS, B3auMOeiCcTBIE
TEJ, paBHOBECHE TBEPIBIX TEJ C 3aKPEINIEHHOM OCBhIO BpALICHUs, Mepepada AaBICHUS TBEPIBIMU TeJIaMM, XHIKOCTSIMHM M razamMu, aTMocepHoe IaBiCHHE,



IJIABaHKE TeJl, PEBPAIICHUST MEXaHUYCCKOM DHEPryuu) 1O OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (DU3HUECKOE
SIBIICHUE;

. Pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DM3NYCCKUX SBIICHUIA B OKPY)KAIOIIEM MHUPE, B TOM YHUCIIe (PU3UYECKUE SBICHUS B TIPUPOJIC: MPUMEPHI JIBH KECHUS C
Pa3IUYHBIMHA CKOPOCTSIMH B JKMBOUM M HESXKHUBOHM MPHUPOJIE, ACHCTBUE CUIIBI TPCHUS B TPUPOJC U TEXHUKE, BIMSHUE aTMOC()EPHOTO IABJICHUS Ha )KHBOH OpPTaHH3M,
IJIaBaHKUE PBIO, PHIYArd B TEJIC YEIOBEKA, IIPH 3TOM IEPEBOIUTH MPAKTHYCCKYIO 3a/lauy B YUCOHYIO, BBIJCIAThH CYIISCTBEHHBIC CBONCTBA (MPU3HAKK) (DU3HUSCKIX
SIBJICHU;

. OIKCHIBaTh M3YYCHHBIC CBOMCTBA TEN M (PU3MYCCKUE SBJICHUS, UCHONB3ys (QHU3MUeCKUEe BEIUYMHBI (Macca, 00bEéM, IUIOTHOCTH BEIIECTBA, BPEMs, MyTh,
CKOpPOCTb, CPEIHSSI CKOPOCTh, CHJIA YIPYrOCTH, CHUJIa TSDKECTH, BEC Tella, CHJIa TPEHHs, JaBicHUe (TBEPAOro Teja, JKUAKOCTH, rasa), BHITAJIKHBAIOIIAS CHUIIA,
MexaHu4eckas pabora, MOITHOCTb, IJIEUO CHJIbI, MOMEHT CHJIbI, KO3()(PHUIIMEHT MONIE3HOro JeHCTBUS MEXaHU3MOB, KWHETHUYECKAs U MMOTCHIHAJIbH asi DHEPTUs ), TIPU
OIKMCAHUU TIPABHIJILHO TPAKTOBATh (PU3MUECKHUI CMBICT MCIIONB3YEMbIX BEIUYHMH, MX O0003HAYCHUS W CAMHMIIBI (DU3MYSCKHX BEIMYMH, HAXOIUTh (POPMYIIBI,
CBS3BIBAIOIINME NAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTMMH BEIIMUWHAMH, CTPOUTH rpaUKK H3yUEHHBIX 3aBUCMMOCTEN (DM3MUECKUX BEIUYHH;

. XapaKTepu30BaTh CBOMCTBA Tel, (U3UUECKUE SIBJICHUS U IPOLECCHI, HUCIOJbL3Ys MpaBUia CIOKEHUS CUi (BIOJb OIHOM mpsiMoii), 3akoH ['yka, 3aKoH
[Mackans, 3akoH Apxumeja, MPaBUJIO paBHOBECHs pbiuara (0J10Ka), «30710TO€ MPABUIIO» MEXaHUKHU, 3aKOH COXPAaHCHUS MEXaHUYECKOW HEPruu, IPU 3TOM JIaBaTh
CIIOBECHYIO (DOPMYITMPOBKY 3aKOHA ¥ 3aITUCHIBATH €0 MAaTEMATHIECKOE BHIPAKEHUE;

. OO0BSICHATH (PU3NUECKUE SBIICHUS, MPOIECCHl M CBOMCTBA TEN, B TOM YHCJIC U B KOHTEKCTE CHUTYAIlMH MPAKTUKO-OPUECHTHPOBAHHOTO XAPAKTEPA: BBIABIISITH
MPUYUHHO--CJICICTBEHHBIC CBS3M, CTPOUTH OObSICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢ OMOPO Ha 1—2 M3YYEHHBIX CBOMCTBA (PM3HUYECKUX SIBICHUH, (QU3NIECKUX
3aKOHAa WJIA 3aKOHOMEPHOCTH;

. pemiath pacyérHbie 3aga4n B 1-2 JASHCTBUS, MCIIONB3Ys 3aKOHBI M (DOPMYJIbI, CBA3bIBAMONINE (PU3MUECKIE BEJMYMHBI: HA OCHOBE aHA/IM3a yCAOBUS 3aJ1a4u
3aMUChIBaTh KPATKOE YCJIOBHE, MOJACTABIATh (DU3MUCCKHE BEIWYMHBI B (OPMYJIbl U IPOBOAUTH PACUEThl, HAXOAUTh CIPABOYHBIC JIaHHBIC, HEOOXOMUMBIEC IS
peIeHuS 3a71a, OIICHUBATh PEATUCTUIHOCTD TOTYyIEHHON (HU3NUECKON BEININHEI;

. pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh MPH IOMOIIM (PH3MUYECKHX METOJI0B, B OIHCAHUW HCCICIOBAHUS BBUICIATH IPOBEPIEMOE
MPEAToNoXKeHNe (THITOTE3Y), pa3IHyaTh U HHTEPIPETUPOBATH MOTYICHHBIN pe3yiibTaT, HAaXOIUTh OITHOKU B XOJI€ OIBITA, JIENIATh BBIBOJIBI ITO €T0 PE3yNIbTaTaM;

. MPOBOANUTE OIBITHI 110 HAONIOJCHUIO (U3UYCCKHX SIBICHUHA WM (PU3MYECKUX CBOWCTB Ted: (OPMYITHPOBATH MPOBEpSIEMbIe MPEAIONOKEHUS, COOUPATh
YCTAHOBKY M3 MPEIOKEHHOT0 000PYA0BaHHUSI, 3aIICHIBATE XOJI OMBITA U (OPMYITUPOBATEH BHIBOIBI;

. BBITIONTHATH MPSIMBIC M3MEPEHHsI PACCTOSHUS, BPEMEHHU, MACChl Tena, 00bEMa, CHJIBI M TEMIIEPATyphl C HCIOIH30BAHUEM AHAJIOTOBBIX W IM(POBBIX
puOOPOB, 3aIHMCHIBATH ITOKA3aHUS IIPUOOPOB C YIETOM 33JaHHON a0COIOTHON MTOTPEITHOCTH U3MEpEHUH;

. MPOBOJINTH MCCIIEOBAHUE 3aBUCHMOCTH OHON (PU3NYECKON BEIMYMHBI OT APYTOH C UCIIOB30BAHUEM MPSIMBIX H3MEPEHUH (3aBUCMOCTH ITYTH Pa BHOMEPHO

JBIDKYLIETOCS Tena OT BPEMEHM JBIDKEHMS Tela, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa 0OpadOTKY MOBEPXHOCTEH TEJl M HE3aBUCUMOCTH CHIIBI TPEHUS
OT IUIOLIAN CONPUKOCHOBEHUS TEN, CHJIBI YIPYTOCTU OT YIUIMHEHHS MPY)KUHBI, BHITAJIKUBAIOILCH CHIIBI OT 00bEMa MOrpYKEHHOW YacTH Tena U OT IUIOTHOCTH
XKHUIKOCTH, €€ He3aBUCUMOCTHU OT IJIOTHOCTHU T€Na, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUM IJIaBaHUS TeJl, YCIOBUI PaBHOBECHS phlyara u OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAaHMM YYEOHOTO HCCIIENOBAaHHUS, COOMpATh YCTAHOBKY M BBIIOJHATH W3MEPEHMS, CIIeNys HpPEAOKEHHOMY IUIaHy, (HKCHpPOBaTh
pe3ynbTaThl IOIYYEHHONW 3aBUCUMOCTH (DPM3MUECKUX BEJIMYMH B BUE NPEIOKEHHBIX TaOIUL ¥ IpadMKOB, 1eJIaTh BHIBOBI 110 PE3YJIbTATaM HCCIICIOBaHMS;

. MIPOBOANTH KOCBEHHBIE H3MEPEHUS (PU3NIECKUX BEINYMH (IUIOTHOCTD BEIIECTBA )KUIKOCTH U TBEPAOrO TENa, CUJIa TPEHUS CKOJIBbKEHHUS, AaBJICHUE BO3AyXa,
BBITAJIKMBAOLIAs CUJIa, ACHCTBYIOLIAsl HAa MOTPYKEHHOE B JKUAKOCTH TeNO, KO3()(MULIMEHT NONEe3HOr0 JEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYs P €II0KEHHON
WHCTPYKLUH: IIPH BBIITOJHEHUHN U3MEPEHHUH COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYHMCIISITH 3HAUEHUE HCKOMOM BENWYHHBI,

. co0JTI0AaTh TIpaBMJIa TEXHUKH 0€3011aCHOCTH IpH padoTe ¢ J1abopaTOPHBIM 000PYAOBaHUEM;

. YKa3bIBaTh NPUHLUIBI ACHCTBHUSA NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, AMHAMOMETDP, COOOILAIOIIMECS COCYZABI, OapoMerp, peluar,
MOJBIKHBIN M HETIOJIBM)KHBIN OJIOK, HAKIIOHHAS TNIOCKOCTB;



. XapaKTepU30BaTh MPHUHIMIBI JEHCTBHUS HM3YYEHHBIX MPUOOPOB M TEXHWYECKMX YCTPOWCTB C OMOpOW Ha MX OMMCaHusi (B TOM YHKCIE: MOANIMITHUKH,
YCTPOKMCTBO BOAONPOBOAA, THAPABINYECCKUI Tpecc, MaHOMETP, BEICOTOMED, MMOPIIHEBOM HAcOC, apeoMeTp), UCIONb3Ys 3HAHHS O CBOMCTBaX (PU3NYECKUX SIBICHUN
1 HeoOXonuMble PU3MUECKre 3aKOHBI U 3aKOHOMEPHOCTH;
. MPHUBOAUTH TPUMEPHl (HAXOAUTH WHQPOPMAIMIO O MpHUMEpax) MPaKTUYECKOrO HCIONB30BaHHUA (H3MYECKUX 3HAHUNA B TIOBCEAHEBHOM KU3HH JUIS
obecriedeHusi 6€30MacCHOCTH NpPU OOpaIleHUH ¢ MPHOOpaMU M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAaHEHHS 3A0POBbS M COOMIOACHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOILEN CPELE;
. OCYUIECTBIIATH 0OTOOP UCTOUYHUKOB MH(popMaluK B IHTEpHETE B COOTBETCTBUH C 33JaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIUXCS 3HAHUH U MTyTEM
CpaBHEHHUS Pa3IMYHBIX HCTOUHMKOB BBIJIETSATh MHPOPMAIMIO, KOTOpas SIBIISICTCS] IPOTHBOPEYMBOM MITH MOYKET OBITH HEIOCTOBEPHOM;
. WCTIOJIb30BATh MPH BBHIIOHEHUH Y4€OHBIX 3aJ]aHUH HayYHO--TIOMYJSIPHYIO JIUTEPATYPy (QU3NUECKOTO COJIEpKaHUs, CIIPABOYHBIC MaTEepPHaIbl, pECYpChl CETH
WnTepHer, Bnasers npuéMamMu KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHusi MHPOPMAIMH U3 OIHOW 3HAKOBOH CHCTEMBI B IPYTYIO;
. co3J1aBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC W YCTHBIE COOOIIEHHsI HA OCHOBE 2—3 MCTOYHMKOB WHPOpMAIUH (HPU3NUECKOTO COJEPIKAHUS, B TOM UUCIIE
MyOJNIMYHO Je7aTh KpaTKhe COOOIIEHUs O Pe3yNbTaTax MPOEKTOB WM Y4eOHBIX HCCIEIOBAHHM, MPH 3TOM IPaMOTHO HCIIONb30BAaTh M3YYECHHBINA MMOHATHIHBIN
anmapar Kypca (U3MKH, COITPOBOXK/IATH BBICTYIIJICHHE MTPE3CHTAIINEH;
. MIpH BBHIITOJTHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHUI pacIpenensiTs 00S3aHHOCTH B TPYIIE B COOTBETCTBUM C ITOCTABICHHBIMH 3aJadyaMH, CIEAUTH 3a
BBITIOJTHEHHWEM IIJIaHa JAEHCTBH, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIAJ B JAEITENBHOCTH TPYIIBI, BBICTPaWBaTh KOMMYHHKATHBHOE B3aMMOJEHCTBHE,
YYUTHIBAsI MHEHUE OKPYKAIOMINX.

K koniy oOyueHus B 8 kiacce nmpeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTh Y OOYUAIOIINXCSl YMEHU:
. HCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKUE U
aMop(HbIe Tena, HACBHILEHHBIH M HEHACBHILIIEHHBIN Iap, BIAXHOCTb BO3/yXa, TeMIlepaTypa, BHYTPEHHSAS JHEprus, TEIJIOBOM JABUIaTellb, 3JEMEHTAPHBIH
JNEKTPUYECKUHN 3apsifl, DIIEKTPHUECKOE TOJIE, IPOBOAHUKY U JUDIICKTPUKH, TIOCTOSHHBIA 3JIEKTPUIECKUN TOK, MATHUTHOE TI0JIE;
. pa3nuyath SIBIEHMs (TEIUIOBOE pACIIMPEHHE U CXKaThe, TeIUIolepeiaya, TEIJIOBOE PaBHOBECHE, CMAauyMBAaHUE, KAlWULIPHBIE SBIICHUSA, HCIApEHHUE,
KOHJIGHCAIUsl, IUIaBJIE€HUE, KpHUCTaiM3auus (OTBEpIACBAHUE), KHUIIEHHUE, TeIonepenada (TeIUIONPOBOAHOCTb, KOHBEKLMS, H3JIyYCHUE), JJIEKTpHU3aLus Tell,
B3aUMOJICHCTBUE 3apsIOB, NEUCTBHS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aMMOACHCTBHE MAarHUTOB, JCHCTBHE MAarHUTHOTO IO HAa IPOBOAHHK C
TOKOM, 3JIEKTPOMAarHUTHAs! HHAYKIM) 110 OMCAHUIO UX XapaKTePHbBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3HIECKOE SIBJICHHE;
. pacro3HaBaTh HPOSIBICHHE HM3YYEHHBIX (DPU3NYECKUX SBICHUM B OKPY)KAIOLIEM MHpPE, B TOM 4Hucie (U3UUECKHE SIBJICHHS B IPUPOIE: IOBEPXHOCTHOE
HaTSDKEHWE M KalWJUIAPHBIE SIBJICHUS B IPUPOXE, KPUCTAJUIBI B mpupoze, uinydeHue ConHIa, 3aMep3aHue BOJAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHL,
TyMaHa, UHes, CHera, JIEKTPUYECKUe SIBJICHUS B aTMocdepe, 3JeKTPUIECTBO JKUBBIX OPraHW3MOB, MarHUTHOE IoJe 3eMIH, Apel( MONI0COB, POIb MArHUTHOTO
IoJIsl AJIsl KM3HM Ha 3emile, MOJSIPHOE CHUSHUE, NPH 3TOM IEPEBOIUTH MNPAKTHUYECKYIO 3aJady B Y4eOHYIO, BBIOESATH CYLIECCTBEHHBIC CBOICTBA (IIPU3HAKH)
(hM3HUECKUX SBIICHHUIA,
. OIUCHIBATh M3YyUYCHHBIE CBOICTBAa Teld M (PU3NYECKHE SBJICHUS, UCIONIB3Ys (pu3nyeckue BEIMUYUHBI (TeMIlepaTypa, BHYTPEHHSSI JHEPrHsi, KOJINYECTBO
TEIJIOTHI, YZAENbHAs TEIJIOEMKOCTh BELIECTBA, yAENbHAs TEIUIOTA IJIABJICHHUS, yIeNbHas TEIJIOoTa MapooOpa3oBaHus, y[elbHAas TEIUIOTa CrOpaHusl TOIIMBA,
K03(h(pUIIMEHT MOJIEe3HOro AEHCTBUS TEIJIOBOM MAIlMHBI, OTHOCHUTENbHAS BIAXHOCTh BO3YXa, DJIEKTPUUECKUI 3apsal, CHja TOKa, 3JEKTPUUECKOE HANpPsDKEHHE,
CONPOTUBJICHUE NPOBOJHMKA, YAEIBHOE CONPOTUBICHHE BEIIECTBA, PabOTa M MOLIHOCTH 3JEKTPHUUECKOIO TOKA), MPH OINUCAHUM NPAaBUIBHO TPAKTOBAaTh
(U3NYECKUI CMBICI HUCIONB3YyEMBIX BEIWYHMH, 0003HAUYEHHs] M EOUHMLBI (U3MUECKUX BEIMYUH, HAXOOUTHb (HOPMYIIBL, CBS3BIBAIOLIME JAHHYIO (U3MUYECKYIO
BEJINYMHY C IPYTUMH BEITMUYUHAMH, CTPOUTH Ipa)uKH U3yUYE€HHBIX 3aBUCUMOCTEH (DU3NYECKUX BEINYMH;
. XapaKTepU30BaTh CBOWCTBA Tell, (PM3MUECKHUE SIBICHHUS U MPOLECCH, MCIONb3yS OCHOBHBIE MOJOKEHHUS MOJEKYISIPHO--KHHETUYECKOW TEOpUH CTPOESHHUS
BEILECTBA, NPUHLUI CYNEPIO3UIUH MoJel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH OMa ais yyacTka uen, 3akoH J[xoymns—Jlenna, 3akoH
COXpaHEHMsI SHEPTUH, TIPH ITOM JaBaTh CIIOBECHYIO ()OPMYIUPOBKY 3aKOHA U 3alHMCHIBATH €0 MATEMATHUECKOE BBIPAXKEHUE;



. OOBSCHATH (HU3MYECKHE MPOIEeCcCHl M CBOMCTBAa Teld, B TOM YWCIE M B KOHTEKCTE CHUTyallUil MPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISABIATH
MPUYNHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JIOrMYecKUX LIaroB ¢ ONOpoi Ha 1—2 M3ydeHHBIX CBOMCTBA (M3UUECKHUX SBICHUH, (PU3MUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEM;

. pemarh pacuéTHbIe 3aqaun B 2—3 AEHCTBHSA, MCIOIB3Ys 3aKOHBI U (POPMYIBI, CBS3BIBAIOIINE (PU3NUECKHE BEIMYUHBL: HA OCHOBE aHAJIN3a YCIOBHUS 3aa4d
3aIMCBIBATh KPAaTKOE YCIOBHE, BBISBISTH HEJOCTATOK JAHHBIX JUISl PELICHUS 3a]lauy, BBIOMPATh 3aKOHBI U OPMYJIbl, HEOOXOAUMBIE ISl €€ pelleHHUs], TPOBOJUTH
pacuérhl U CpaBHUBATH MOMYYEHHOE 3HaUCHHE (PH3UUECKON BETMUMHBI C U3BECTHBIMHU JIAHHBIMU;

° pacro3HaBaThb HpO6J]CMLI, KOTOPBIC MOXHO PCIIMTL IPHU MOMOLIU (bI/I3I/I‘-ICCKI/IX METOAOB, UCIIOJIB3Yysd ONHMCAHHUC MCCIICAOBAHMA, BBIACIIATH IMPOBEPACMOC
MMPEAIOJI0KEHNEC, OLICHNBATDL ITPABUJIBHOCTD IOPsAKa IIPOBEACHUA UCCIICAOBAaHNUA, AC€JIaTh BHIBOALI,
° MMPOBOAUTE OIIBITHI 11O Ha6J'IIO,Z[eHI/IIO q)HSI/I‘{eCKI/IX SIBIICHUN WJIH (1)M3quc1<nx CBOICTB Tell (KaHI/IJIJIHpHBIe SABJICHHA, 3aBUCUMOCTDL OaBJICHHA BO3JyXa OT €ro

o0béMa, TemIepaTypbl, CKOPOCTH MpoIlecca OCTHIBAHUS W HArpeBaHMs IPU H3IYYEHHH OT I[BETa HM3NIydaromied (IOIJIOMAIoIIei) MOBEPXHOCTH, CKOpPOCTh
HCIIAapeHUsl BOJAbI OT TEMIIEPATYPbl XKUAKOCTA U IUIOUIAAM €€ IOBEPXHOCTH, AJIEKTPU3ALUs TNl U B3aUMOJCHCTBUE JJIEKTPUUYECKUX 3apsa0B, B3aUMOJICHCTBUE
IIOCTOSIHHBIX MArHUTOB, BH3YyajM3allds MAarHATHBIX II0OJI€H IIOCTOSHHBIX MAarHUTOB, JACHCTBHMSI MAarHUTHOIO IO Ha IIPOBOJHUK C TOKOM, CBOMICTBa
AJIEKTPOMAarHuTa, CBOWCTBA IIEKTPOJBHUTaTEsl IOCTOSHHOTO TOKa): (hOpMYJIMPOBAThH MPOBEPsieMble MPEANONIOKEHUs, COOMPaTh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHMSI, OMMMCHIBATH XOJ] ONBITA M JOPMYIINPOBATH BHIBOIBI;

. BBITIONHSATH MPSMbIE H3MEPEHUS TEMIIEPATyPhl, OTHOCHTEIHHON BIIAXHOCTH BO3/IyXa, CUJIBI TOKA, HAMIPSHKEHHUS C UCTIONB30BAHUEM aHAJIOTOBBIX MPHOOPOB H
JATYNKOB (DU3MUECKUX BEITMUMH, CPABHUBATH PE3yIbTAThl H3MEPEHUH C YUETOM 3aJIaHHOW aOCOTFOTHOM MOTPEITHOCTH;
. MIPOBOJUTH MCCIIEIOBaHNE 3aBUCHMOCTH OJHON (DPM3WYECKON BETMYHHBI OT IPYTOM C MCIOIB30BAHUEM MPAMBIX U3MEPEHHUN (3aBUCUMOCTH COMPOTHUBIICHHS

MIPOBOAHHKA OT €TI0 UIMHBI, IUIOIIAaAU MONCPEUYHOI0 CCUCHUA U YACIBbHOI'O COIIPOTUBIICHUA BEHICCTBA IIPOBOAHHKA, CHUJIBI TOKA, UAYIICTO Y€PE3 MPOBOAHUK, OT
HaTpsDKEHUSI HAa TIPOBOJHHKE, HWCCIENOBAHUE IOCIEOBATENFHOIO W MapajuieNbHOr0 COCJMHEHWH TPOBOMHHUKOB): IUIAHHPOBATH HCCIIENOBAHUE, COOMPATh
YCTAHOBKY W BBITIOJHATH H3MEPEHUsI, CIeNys NPEAT0KCHHOMY TUIaHy, (GUKCHPOBATh pe3ysIbTaThl TONyYCHHOW 3aBUCHMOCTH B BHUJIC TaOJHIl U TpaduKOB, Je1aTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICAOBAHMUS,

. MPOBOANTh KOCBEHHBIE H3MepeHUsl (pu3ndeckux BenwduH (yIelbHAas TEMIOEMKOCTh BENIECTBA, CONMPOTHBIICHHE INPOBOIHHMKA, paboTa M MOIIHOCTb
ANEKTPUIECKOTO0 TOKA): TUIAHUPOBATH M3MEPEHUsI, COOMPATh JKCIEPUMEHTAIBLHYIO YCTAHOBKY, CIEAYS IMPEJIOKEHHOW WHCTPYKIIMH, W BBIYUCISATH 3HAYCHHE
BEJINYHHBI,

. COOJFO/IATh TPaBUJIa TEXHUKH O€30IaCHOCTH IpHU paboTe ¢ 1abopaTOpPHBIM 000PYIOBaHHUEM;

. XapaKTepU30BaTh MPUHIUIBI JCHCTBHS W3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOpPOW HA UX OMUCAHMS (B TOM YHCIE. CHCTEMa OTOIJICHUS
JIOMOB, THUTPOMETp, TapoBas TypOWHA, amIepMerp, BOJBTMETP, CYETYMK DIICKTPUYECKOW OSHEPTUH, DIIEKTPOOCBETUTENBbHBIC NPUOOpHI, HarpeBaTeIbHBIC
ANEKTPONPHOOPH! (IPUMEPBI), DIEKTPHUUECKUE TPETOXPAHUTENH, 3JICKTPOMATHHT, JJICKTPOJBUTATENh I[MOCTOSHHOTO TOKA), HMCHONB3YSl 3HAHUS O CBOMCTBAX
(hm3HUecKuX SABICHUN U HEOOXOuMbIe (PU3HUECKIIE 3aKOHOMEPHOCTH;

. pacro3HaBaTh MPOCThIC TEXHUUYECKHE YCTPOUCTBA M U3MEPUTENbLHBIC MPUOOPHI TI0 CXeMaM M CXEMATHYHBIM PUCYHKaM (KHIKOCTHBIH TEpMOMETp, TEpMOC,
MCHUXPOMETP, THUTPOMETp, JBUTATENh BHYTPEHHETO CTOPAHUs, DIJIEKTPOCKOIN, PEOCTAT), COCTABIATH CXEMbI JIICKTPUUYECKUX IIeMell ¢ TOCIe0BaTeNbHBIM 1
napasiebHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUCHUS IIEMEHTOB 3JICKTPHYUCCKUX TIeTei;

. MPHUBOJUTH TPUMEPHl (HAXOAWTh WHQPOPMAIMIO O MpPHUMEpax) MPAaKTHYECKOrO HCIONB30BaHHUS (H3MYCCKUX 3HAHWNA B TOBCEAHCBHOW KH3HH JUIS
obecriedeHusl 0€30MaCHOCTH TPU OOPANICHUH € MPUOOPAMU W TEXHUYCCKHUMH YCTPOWMCTBAMH, COXPAHEHUS 3IIOPOBbS U COONFOJICHHUS HOPM SKOJIOT'HM YECKOTro
MOBEJICHUS B OKPYKAIOIICH cpene;

o OCYHICCTBJIATL ITOUCK I/IH(I)OpMaI_IPII/I (1)1/131/1‘1601(01"0 COJACPIKAaHUA B I/IHTepHere, Ha OCHOBC HMCIOIIHXCA 3HAaHUU U HYT6M CpaBHCHUA AOMOJHUTCIIBHBIX
HCTOYHHUKOB BBIICIATH I/IH(l)OpMaLII/IIO, KOTOpa“ sABJIACTCA HpOTI/IBOpC‘II/IBOfl WA MOKET OBITH He):[OCTOBCpHOﬁ;
° HCIIOJIB30BAaTh MPU BBIITOJIHCHUHN y‘Ie6HBIX 3a}_IaHI/II>'I HAYYHO--IIOIYJISAPHYIO JIUTCPATYPyY (l)I/ISI/ILICCKOI‘ 0 COACPIKAaHUs, CIIPAaBOYHBIC MaTCpUalibl, pECYPChl CCTHU

I/IHTCpHeT , BI1aJICTh HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTA, Hp606p8.30BaHI/I$[ I/IH(l)OpMaL[I/II/I nu3 OZ[HOﬁ 3HAKOBOM CHCTEMBbI B APYTYIO;



. CO3/1aBaTh COOCTBCHHBIC MMUCHMEHHBIC U KPATKUE YCTHBIC COOOIIeHUs, 000011ass nHQOPMAIIMI0 U3 HECKOJIbKUX UCTOYHUKOB (DU3MUYECKOTO COJICPIKAHUS, B
TOM YHMCIIE MyOJIMYHO MPECTABIATh PE3yIbTaThl IPOCKTHON WIIM UCCIICAOBATENLCKOM JACATEIIbHOCTH, TTPH TOM IPaMOTHO HCITOJIL30BaTh U3yYCHHBIN T OHSATHHHBIN
amnmapat Kypca (pu3uKy, COMpPOBOXKIATh BRICTYIICHHUE MTPE3CHTAIUEH;
° MIPH BBIMOJHEHUH Y4eOHBIX MPOEKTOB U UCCIECAOBAHUN (PU3NYECKMX MPOIECCOB PACHpPENeNsTh 00SI3aHHOCTH B TPYIIE B COOTBETCTBUU C TIOCTABICHHBIMHU
3agadaMiy, CJICAUTH 3a BBIIIOJITHCHUEM IIJIaHA HeﬁCTBHﬁ " KOPPEKTUPOBATH €0, aICKBATHO OLICHUBATH CO6CTB€HHBII7[ BKJIad B ACATCIIbHOCTD I'p YIIIIbI, BRICTPANBATDH
KOMMYHHUKAaTHUBHOC B3aHMOI[CI71CTBHC, IMPOABJIAA T'OTOBHOCTL pa3peilaThb KOHq)J'H/IKTLI.

K koHIty oOyueHust B 9 Kjiacce IpeIMETHBIC pe3yJbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTpaxaTh C(HOPMUPOBAHHOCTh Y 00YYAIOIIUXCSI YMCHHIA:
. WCTIONIb30BAaTh TOHATHUS: CHCTEMa OTCU€Ta, MaTepuaibHas TOYKa, TPAEKTOpPHUS, OTHOCHTENLHOCTh MEXaHWYECKOr'o JABMXKEHUs, aedopmanus (ympyras,
IJIaCTHYECKasi), TPEHUE, IICHTPOCTPEMHUTEIILHOE YCKOPEHUE, HEBECOMOCTh M IIEPErpy3KH, LEHTP TAKECTH, a0COIIOTHO TBEPJIOE TEJIO, LEHTP TSXKECTH TBEPIOrO
Tena, paBHOBECHE, MEXaHWYeCKHe KoJeOaHWsl ¥ BOIHBI, 3BYK, MH(Pa3BYK M YIBTPAa3BYK, 3JEKTPOMATHUTHBIE BOJHBI, IIKala SJIEKTPOMArHUTHBIX BOJH, CBET,
OJIN30PYKOCTh U JIAJIbHO30PKOCTh, CIIEKTPHI UCITYCKaHHS U MOTJIOICHUs, alib(a-, OeTa- U raMMa-u3JIy4eHus, H30TOIIbI, sJIepHast PHEPTreTHKA;
° pasnuyaTh sBJICHHUs (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOIMHEHHOE JIBUKCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUIKEHHE, CBOOOIHOE MaIcHUE T,
PaBHOMEPHOE JIBUIKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBHE TEJI, PEAKTUBHOE JIBIIKEHME, KOJieOaTeNbHOE IBUKCHUE (3aTYXaIONIUE U BBIHYKICHHBIC KOjcOaHus),
pe30HaHC, BOTHOBOE JIBIDKEHHE, OTPaKEHHE 3BYKa, TIPSMOIMHEHHOE pacpocTpaHeHHe, OTPaKEHHE U TIPEJIOMIICHHE CBETa, TIOJIHOE BHYTPEHHEE OTPayKEHUE CBETa,
pasioxeHue OeJIOro CBeTa B CIEKTP M CIOKCHUE CIIEKTPaJbHBIX I[BETOB, JTUCIIEPCHS CBETAa, €CTECTBEHHAS PaJMOaKTHBHOCTb, BOSHUKHOBCHHME JMHEHUYATOIO
CIICKTpa I/I3J'IyquI/I$I) 110 OIMUCAHWIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIINX JaHHOC Q)HSHLICCKOC SABJICHHUC,
U pacrmo3HaBaTh MPOSBICHNE U3YUEHHBIX (PU3MUECKUX SABJICHUN B OKpY’KaromeM Mupe (B TOM 4ncie (pu3udeckre sIBIEHUS B IPUPOJE: MPIIIUBHI U O TIHBHI,
JABUW)XCHHEC IIJIAHET ComnueuHoit CHUCTEMBI, PCAKTUBHOC NBHXCHHE JXUBBIX OPIraHM3MOB, BOCIIPUATUC 3BYKOB XMBOTHBIMH, 3EMJIICTPACCHUC, celicMHYecKue BOJIHBI,
I[yHAMH, X0, IIBETA TeJl, ONTHYCCKUE SIBICHHS B TPHPOJE, OUOIOTHYECKOE IEWCTBHE BHIUMOrO, YJIbTPa(UOIETOBOrO M PEHTICHOBCKOIO W3JYUCHHIA,
€CTECTBCHHBIH paJMOAKTUBHBIA (DOH, KOCMHYECKHE ITy4YH, pPaJMOAKTUBHOE H3IYYCHUE TPUPOIHBIX MHUHEPAJOB, JCHCTBHE PaJMOAKTUBHBIX W3JIyYCHHU Ha
OpraHU3M YeioBeKa), IPU 3TOM MIEPEBOIUTH MPAKTHYECKYIO 33/1ady B y4eOHYI0, BBIJICISTH CYIIECTBEHHBIC CBONCTBA (MPU3HAKH) PU3HUYECKUX SIBICHUI;
. OIUCHIBATh M3YYCHHBIC CBOWCTBA Tel W (U3MYECKUE SBJICHHS, HCIONB3YS (QU3MUECKHE BEIWYMHBI (CPEJHSST W MTHOBEHHAs CKOPOCTh Tena IpH
HEpaBHOMEPHOM JIBHXKCHUH, YCKOPEHHE, MepeMelieHuUe, MyTh, YIIIOBasi CKOPOCTh, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSHDKECTH, YCKOPEHHE CBOOOTHOTO Ta/ICHHUS,
BeC Tena, UMIYIbC TeNd, MMITYJIbC CHJIBI, MEXaHWJeckas paboTa W MOIIHOCTh, MOTCHIIMANbHAS JHEPrHsl Tella, MOMHATOrO HaJ IMOBEPXHOCTHIO 3EMIIH,
MOTCHIINABHAS SHEPTHS CXKATOW MPYKUHBI, KUHETHYECKAs DHEPTHUs, TOJTHAS MEXaHWYeCKasl SHEPTHs, MEPUOJ] U 4acToTa KoJleOaHWi, JJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMIICHHS CPEbl), IIPU OMHUCAHUH TPABUIILHO TPAKTOBATh (DU3UUECKHI CMBICI HCIIONbL3yEMBIX BEIWYHH,
0003HAYEHYS ¥ SAMHUIBI (PU3NIECKHX BETUYHH, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIIMEC JAHHYIO (PH3NUYCSCKYIO BETHUUHY C IPYTHUMH BETHYHHAMH, CTPOUThH TPadUKH
W3YUYCHHBIX 3aBUCHMOCTEH (PU3UYECKUX BEITHYNH;
. XapaKTepu30BaTh CBOMCTBA Tel, (M3MUECKUE SBJICHUS U TPOIECChI, UCTONB3YSl 3aKOH COXPAHCHHWS JHEPTrUH, 3aKOH BCEMUPHOIO TATOTCHUS, MPHHIUI
CYIEPIO3UIUU CUJI, TIPHHIIUT OTHOCUTEIBHOCTH [ anuies, 3akoHbl HpI0TOHA, 3aKOH COXpAHEHUS MMITYJIbCa, 32aKOHBI OTPAKEHUS U MPEIOMIICHHSI CBETa, 3aKOHBI
COXpaHEHHS 3apsAJA0BOr0 U MacCOBOTO YHCEIN TPH SIEPHBIX PEAKIUIX, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHChIBATH €0 MaTeMaTHYECKOE
BBIPAKCHHE;
. OOBSCHATH (PU3HUECKHE MPOIIECCH U CBOMCTBA TN, B TOM YHCIIC U B KOHTEKCTE CUTYAIMi MPaKTHKO-OPHEHTUPOBAHHOIO XapaKTepa: BBISBIATH TPUINHHO- -
CIIE/ICTBEHHBIC CBSI3H, CTPOUTH OOBSCHEHUE U3 2—3 JIOTUYECKHX IIAroB ¢ OMOPOW Ha 2—3 U3y4YCHHBIX CBOWCTBA (DU3UYECKHX SIBICHUH, (PU3NYSCKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;
. pemath pacuérHbie 3a1aud (OMHUPAIONIHECST HA CHCTeMY W3 2—3 ypaBHEHHWH), UCIONB3Ys 3aKOHBI U (OpMYJIbI, CBSI3bIBAIOIINE (PHU3UUCCKHE BEIUYMHBI: Ha
OCHOBE aHalli3a YCIOBHS 3aJaudl 3aluChiBaTh KPATKOE YCIIOBHE, BBISBISATH HEMOCTAIOIIUE WM W30BITOUHBIC JAaHHBIC, BBIOUPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOJIMMBIE JJIs1 PEIICHHS, IPOBOUTH PACUYETHI U OI[CHUBAThH PEATUCTUYHOCTD MOMYYCHHOI0 3HAUCHUS (PU3UUCCKON BETMUUHBI;



. pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIMTh MPU MOMOIIM (HU3NYECKUX METONOB, MCIIONB3YS OMHUCAHHE HCCIEIOBAHUS, BBIICISITH MPOBEPSIEMOE
MPEATONIOKEHNE, OLICHUBATh MPAaBUIBHOCTH MOPS/AKA MPOBEACHUS UCCIEJOBAaHUS, eTaTh BBIBOIBI, HHTEPIPETHPOBAThH PE3yNbTaThl HAOIIOACHUI U OIBITOB;

. MPOBOAUTE OIBITHl MO HAaOMIOMEHUI0 (PU3MUECKUX SIBJICHUH MM (PU3MYECKUX CBOMCTB TeNl (M3ydeHHWE BTOPOro 3akoHa HpIOTOHa, 3aKOHa COXpaHEHHs
SHEPTUH, 3aBUCUMOCTb MEepUO/ia KOINCOAHNH Py KUHHOTO MasiTHUKA OT MacChl Ipy3a 1 KECTKOCTH MPYKUHBI U HE3aBUCUMOCTD OT aMIUTUTY/AbI MaJbIX KOJeOaHHId,
MPSIMOJIMHEHHOE paclpoCTpaHeHNEe CBeTa, pas3fioKeHUe Oeoro cBeTa B CIIEKTP, M3yUCHHE CBOMCTB M300pa)KEHHUs B IUIOCKOM 3€pKalie M CBOMCTB M300pa)KeHUs
npeaMeTa B coOMparomiei JrH3e, HaOMIoIeHHe CIUTOMIHBIX M JIMHEWYaThIX CIEKTPOB M3IYYEHHS): CAaMOCTOSTENHLHO COOMPATh YCTAHOBKY M3 M30BITOYHOrO Habopa
000py/IOBaHMS, ONUCHIBATH XOJI ONBITA U €T0 Pe3yJIbTaThl, (POPMYIUPOBATH BHIBObI;

. MPOBOJIUTH MPU HEOOXOAMMOCTH CEPUI0 TIPSIMBIX U3MEPEHUH, ONpenesis CpelHee 3HaUCHHe U3MepIeMOoil BeTnYMHbI ((DOKYCHOE pacCTOsSHUE COOMp arolei
JINH3BI), 000CHOBBIBATH BHIOOP CIIOCO0a M3MepeHHMsl (M3MEPUTEIBHOIO Iprbopa);
o MPOBOAUTE HCCIICAOBAHUC 3aBUCHUMOCTEN (1)I/I3I/I‘IGCKI/IX BCIIMYMH C MCHOJB30BAHUEM IIPAMBIX HSMCPCHHP'I (SaBI/ICI/IMOCTB IyTu OT BpPEMCHHU IIpU

PaBHOYCKOPEHHOM JIBUKEHUH 0e3 HayallbHOH CKOPOCTH, Meprojia KoJeOaHHi MaTeMaTHYeCKOro MasiTHAKa OT JUTMHBI HUTH, 3aBUCHUMOCTH YTJla OTpPa)KCHUS CBETa
OT yrjla MaJeHUs U yIjla HPEeJIOMIICHUS OT yIjla NajeHHs): IUIAHWPOBATh HCCIENOBAHUE, CaMOCTOSITENBHO COOMpAaTh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAaThI
MOTY4YEHHOH 3aBUCUMOCTH (PU3NYECKUX BEMYMH B BHJIC TaONHUIl 1 TPpadHKOB, IeNaTh BEIBOABI 110 pe3yJIbTaTaM UCCICAOBAHMS,

. MPOBOINTH KOCBEHHBIE M3MEPEHUsT (GU3NUECKHUX BEMYMH (CPEHSSI CKOPOCTh U YCKOPEHHE Tella TIPU PaBHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHHUE CBOOOIHOTO
najeHus, )KECTKOCTh MPYKUHBI, KO3PHIIMEHT TPEHUSI CKONBKEHUS, MexaHWueckas padoTa U MOIHOCTh, YaCTOTa M TMEpUoj KolleDaHUH MaTeMaTHYeCKOro U
MPYKUHHOTO MasiTHUKOB, ONTHYECKasl CHJIa COOMpArOIIeil JTMH3bI, PaJHMOAKTUBHBINA (OH): MIIAHUPOBATH U3MEPEHUS, COOUPATh IKCIIEPUMEHTANBHYIO YCTAHOBKY U
BBIIIOJIHSTh U3MEPEHUS, CIENYsl NPEIOKEHHON MHCTPYKLHH, BBIUMCIIATh 3HAUCHUE BEJIMYMHBI U AHAJIM3UPOBATH ITOJIYUEHHBIE PE3YJIBTATHI ¢ YUETOM 3aJaHHON
MOTPELIHOCTU U3MEPEHU;

. coOTI0aTh TIpaBMIiIa TEXHUKH OE30IMaCHOCTH IIPH paboTe ¢ 1adopaTOPHBIM 000PYIOBAHUEM;

. pa3nuyaTh OCHOBHBIC NMPU3HAKK HM3YYEHHBIX (U3HMYECKHX MOJENEH: MaTepuaibHas TOYKa, abCONIOTHO TBEPJOE TENO, TOYCUHBIH MCTOYHHMK CBETa, JIyd,
TOHKasl JINH32, IJIaHeTapHasi MO aTOMa, HYKIIOHHAS! MOJIENTb aTOMHOTO SIIpa;

. XapaKTepU30BaTh MPHUHIUIEI JISHCTBUS H3YYCHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOHCTB C OMOPOH Ha WX OMHCaHHS (B TOM YHCIE: CIHJOMETDP, NaTYHKH

MOJIOKECHUSI, PACCTOSIHUSL U YCKOPEHUsI, paKeTa, 9XOJIOT, OYKH, TIEPHCKOIL, (POoToammapar, ONTHYECKHE CBETOBOJIBI, CIIEKTPOCKOIL, JIO3UMETpP, Kamepa BuiibcoHa),
WCIIONIB3YS 3HAHUS O CBOMCTBaX (PM3WYECKUX SBJICHUN M HEOOXOANMEBIE (PH3NIECKre 3aKOHOMEPHOCTH;

. WCIIONB30BaTh CXEMBl M CXEMaTHYHBIE PUCYHKH HM3y4YEHHBIX TEXHHYECKHX YCTPOWCTB, M3MEPUTENBHBIX NMPHOOPOB M TEXHOJIOTMYECKHX IPOIECCOB IIPH
peleHu y4eOHO--TIPaKTHIECKUX 3a1a9, ONTHIECKUE CXEMBI JJIsl TOCTPOSHHS H300paXeHUH B TUIOCKOM 3€pKaJjie M COOMparoIiel JHH3E;
. MPUBOIUTh NpPUMEpPHl (HaxomuTh WH(GOPMAIMIO O TpPHUMEpax) MPAaKTUYECKOrO HWCIIONB30BaHUS (PU3MUECKNMX 3HAHWM B TTOBCETHEBHOW JKWM3HH IS

obecriedeHns] 0€30MacCHOCTH TPU OOpaIleHuH ¢ MpUOOpaMyd M TEXHWYECKHMH YCTPONCTBaMH, COXpPAHEHHs 3/I0OPOBBSI W COOJIOASHHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIeH cpene;

. OCYIIECTRIAThL TOUCK WHPOpManuu (HU3NYECKOro cojepkaHus B MHTepHETe, CaMOCTOATENbHO (HOPMYIHPYS TOHCKOBBIA 3ampoc, HAXOMUTh IMyTH
OIpe/IeTICHUs JOCTOBEPHOCTH TONTYYEHHOM HH(OPMAIUK HAa OCHOBE UMEFOIIUXCS 3HAHUHN M JIOTIOJIHUTEIBHBIX HCTOYHHKOB;

. WCTOJIb30BATh MPH BBHITIOTHEHUH YYeOHBIX 3aJJaHUH HAYYHO--TIOMYJISIPHYIO JTUTEPATYPy (HU3NIECKOrO COJEPKAHMUS, CIIPABOYHBIC MAaTEPHAIIbI, PECYPCHI CETH
WuTepHer, BnajeTh MpuéMaMy KOHCTIICKTUPOBAHUSI TEKCTa, MPeoOpa3oBaHusi HHPOPMAIMH U3 OJHON 3HAKOBON CHCTEMBI B JAPYIYIO;

. cOo3/1aBaTh COOCTBEHHBIC MUCHhMEHHBIE W YCTHBIC COOOIICHHS HAa OCHOBE MH(OPMAIMU M3 HECKOJBKUX MCTOYHHUKOB (PU3UUECKOTO COACPIKAHUS, MyOTHIHO
MPEACTABNIATh PE3YJIbTATHI MPOSKTHOW MM HCCIIENOBATENbCKOM ISITEIBHOCTH, IPH 3TOM IPAMOTHO HCIIOIb30BATh U3yUCHHBIA MOHATHWHBIN ammapaTt U3y4aeMoro
paszena (U3MKU U CONTPOBOXK/IATH BBICTYIUICHHE NIPE3CHTALNEH ¢ YUETOM OCOOCHHOCTEH ayJUTOPHH CBEPCTHHUKOB.



TemaTn4eckoe IJIAaHUPOBaHHUE 7 KJaace

KoanuecTBo 4acoB

Ne HaunmeHoBaHHe pa3aesioB H TEM MPOrPaMMbI Kontp MpakTiy JJIeKTPOHHbIC (WHPPOBLIE)
n/n Bcero o0pa3oBaTeJibHbIE PeCYPChI
padoTsl | padoTHI

Paznen 1. ®usuka u eé posib B NO3HAHUM OKPY/KAIOLIEr0 MUpPa
1.1 dusuka - HayKa 0 pUpoJe 2 bubnuoreka LIOK https://m.edsoo.ru/7f416194
1.2 Du3nUecKre BETHYNHEI 2 1 bubmmoreka ITOK https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBII METO]T TO3HAHHUSI 2 1 bubmumoreka LIOK https://m.edsoo.ru/7f416194
Hroro no pazaeny 6
Paznen 2. [lepBoHavyaibHbIe CBeJIeHHS 0 CTPOEHUH BelllecTBa
2.1 CtpoeHue BelecTsa 1 bubmumoreka LIOK https://m.edsoo.ru/7f416194
2.2 JIBrokeHre ¥ B3aUMOZEHCTBIE YaCTHUI] BELECTBA 2 1 bubmuorexa ITOK https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHSI BEIECTBA 2 bubnuoreka [IOK https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Pazaen 3. /IBukeHUe U B3aMMO/IelicTBHE TeJl
3.1 MexaHM4YeCKOe IBIKEHIE 3 bubmuorexa ITOK https://m.edsoo.ru/7f416194
3.2 Wueprust, Macca, IIOTHOCTh 4 1 bubmuorexa ITOK https://m.edsoo.ru/7f416194
3.3 Cua. Buns! cun 14 1 2 bubmuorexa ITOK https://m.edsoo.ru/7f416194
Hroro mo pasneny 21
Pa3znen 4. /laBjieHne TBEPABIX TeJl, JKUAKOCTEH M ra3oB
4.1 Hapnenue. Tlepenata AaBneHus TEEPALIMHU TENAMH, 3 bubmmoreka ITOK https://m.edsoo.ru/7f416194

KHUJKOCTSIMH U Ta3aMt
4.2 JlaBrenue >XuaKoCTH 5 bubmmoreka ITOK https://m.edsoo.ru/7f416194
4.3 AtMmocdepHoe 1aBieHne 6 bubanoreka I{OK https://m.edsoo.ru/7f416194
4.4 JleiicTBHE KUAKOCTH U Ta3a Ha MOrPY:KEHHOE B HUX TEJIO 7 1 3 bubaunoreka I{OK https://m.edsoo.ru/7f416194
HWroro mo pazneny 21
Pa3pgen 5. PaboTa 1 MOITHOCTh. DHEpPrus
51 Pabora 1 MOIIHOCTH 3 1 Bubmuoreka ITOK https://m.edsoo.ru/7f416194
5.2 IIpocThie MEXaHU3MBI 5 1 Bubmuoreka ITOK https://m.edsoo.ru/7f416194
5.3 MexaHuueckas SHeprusi 4 1 1 Bubmuoreka ITOK https://m.edsoo.ru/7f416194
HWroro mo pazneny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12
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TemaTn4eckoe IJIAaHUPOBaHHUE 8 kaacc

KoanuecTBo 4acoB
Ne HaumMeHoBaHHe pa3/iesioB U TeM MPOrpamMMbl Kontp MpakTiy JJIeKTPOHHbIC (WHPPOBLIE)
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoTsl | paboThI
Pa3jen 1. TenioBble siBJeHHS
1.1 CTpoeHue U CBOICTBA BEIECTBA 7 bubnuorexa LIOK https://m.edsoo.ru/7f4181ce
1.2 TeruioBbIe MPOIECCh 21 1 5 bubnuoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro no pasneny 28
Pa3zaen 2. DjekTpuyeckre 1 MATHUTHbIE ABJIEHU S
2.1 JeKTp WHICCKHE 3apAJIBI. 3apsmxenHbIe Tena u ux 7 1 bubmmoreka ITOK https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHE
2.2 TTOCTOSIHHBIH AIEKTPHUYECKUI TOK 20 1 7 bubmmoreka [IOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIE SIBIICHHS 6 1 1.5 bubmnorexa ITOK https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMArHUTHAS UHYKIIHS 4 bubnmoreka [TOK https://m.edsoo.ru/7f4181ce
Hroro no pazaeiny 37
PesepeHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
TemaTuveckoe IiIaHMpoBaHue 9 Kiace
KosnuecTBo 4yacoB
N HaunmeHoBaHuUe pa31esioB H TEM MPOrpaMMbI Kountp MpakTuy IJICKTPOHHEIE (1M PPOBEIE)
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
pa6oThl | paGoTHI
Paszpgen 1. Mexanuueckue siBJeHUs!
1.1 MexaHn4yecKoe IBMKEHHE U CIIOCOOBI €r0 OIUCaHHs 10 1 Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
1.2 BsaumogeiicTBue Ten 20 1 3 Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHCHUS 10 3 bubanoreka I{OK https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pazpgen 2. Mexanuueckne KoJe0aHUsI M BOJIHbI
2.1 Mexanudeckue KoneoaHus 7 3 Bubnuoreka ITOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHH4YecKHe BOJHBL. 3BYK 8 1 3 Bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
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Pazjaen 3. DjieKTPOMATHUTHOE MOJI€ U )JIeKTPOMATHUTHbIE BOJIHBI

3J'IeKTpOMaI‘HI/ITHOG I0JIC U 3JICKTPOMArHUTHBIC

3.1 BOJTHEL 6 2 bubnunoreka L{OK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6

Pa3nen 4. CBeToBbIe sIBJIEHHUS

4.1 3aKOHBI PaCIPOCTPAHCHUS CBETa 6 2 bubmuoreka LIOK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONTHYECKHE TIPHUOOPBI 6 3 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
4.3 Pa3znokenue 6e1oro cBera B CIIEKTP 3 2 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15

Paznen 5. KBaHTOBBIE SIBJIEHUSA

51 HcnyckaHue 1 TOTJIONICHUE CBETa aTOMOM 4 1 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHune aTOMHOIO sipa 6 1 bubnmorexa LIOK https://m.edsoo.ru/7f41a4a6
5.3 SlnepHble peakiuu 7 1 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17

Paznen 6. [loBTOpUTETHHO-00001IAI0IIHI MOTYJIb

6.1 g;?;ﬁﬁef% Eg;ffle}me CONCPIKAHMA Kypea 9 2 bubmmoreka ITOK https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 9

OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27
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HNOYPOYHOE IINIAHUPOBAHMUE 7 KJIACC (68 uacos, 2 4yaca B HeJ/1eJI10)

Ne | Nes Tema ypoka 7-A 7-b 7-B 7-T BLP
n-m | TM Jara | ara | Jara | Jlara | Jlara | Jlara | Jlara | Jlara
© wiad | ¢akr | mnan | gakr | wian | ¢akT | miaH | gakr

Tema 1. ®u3uka u ee poJib B IO3HAHUH OKpYkawiero mupa. (11 yacos)

1 1 | dusuka — Hayka o npupoje. SIBiIeHHs PUPOIBI

2 2 | ®usznyeckue SBICHUS

3 3 | ®usnyeckue BEIUYUHBI U UX U3Mepenue. JIL.p Ne [
OnpedeneHnue yeHvl 0eslenus

4 4 | Ypok-uccnenosanue «OnpeaerneHne pasmMepoB
MAaJIBIX TEI

5 5 | Meroas! HaydHoro mo3HaHus. Onucanue bubnuorexa [JOK
(bU3NIECKUX SIBJICHHUI C TIOMOIIBIO MOJIEIICH https://m.edsoo.ru/ff09f72a

6 6 | Ypoxk-uccienoanue
10 U3YYCHHIO PU3NYCCKUX SIBJICHHUI

Tema 2. [lepBoHauya/ibHbIE CBeIeHUSI 0 CTPOEHNH BeliecTBa (5 4acoB)

7 1 | Crpoenue BemiectBa. OMBITHI, JOKA3bIBAIOIIHNE bu6mmoreka [IOK
JMCKPETHOE CTPOEHHUE BENICCTBA https://m.edsoo.ru/ff09fe0a
8 2 bu6mmoreka [JOK

JlBIIKeHHE HACTHLL BELICCTBA https://m.edsoo.ru/ff0a013e

9 3 | Ypok-ucciemnoBaHue Mo HaOJIOACHHUIO TEIIIOBOTO
pacCIIUPEHUS BEIECTB)

10 | 4 | ArperaTHble COCTOSIHUSI BEIIECTBA

11 5 | OcoOGEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.
O606mmenue no pa3aeny «lleppoHavyanbHbie
CBEJICHHS O CTPOCHHMH BEIICCTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff0a0378

Tema 3. /IBu:xenne u B3anmoaeiicteue te (21 yacos)

12 | 1 | Mexanuueckoe JBuxeHue. PaBHoMepHOE U bubnuoreka [IOK
HEpaBHOMEPHOE JBWKECHUE https://m.edsoo.ru/ff0a05c6
13| 2 bubnmuoreka [JOK

Ciopocts. EquHuLE cKopocTr https://m.edsoo.ru/ff0a079c

14 | 3 | Pacuer myT U BpeMEHH JABIIKCHHS https://m.edsoo.ru/ff0a0ae4
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15 4 Nuepuus. Macca — Mepa HHEPTHOCTH TEN bubmorexa HOK
' https://m.edsoo.ru/ff0a0c10
16 | 5 | IlmoTHOCTH BemecTBa. Pacuer Maccel U 00beMa bubnmoreka [JOK
TeJla [0 ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 | 6 | Jlabopamopnas paboma Ne 2 «Onpedenenue
NJIOMHOCMU MBEPO020 Menay
181 7 Pemenne 3agau o tTeme "IlmoTHOCTH BeniecTa” bubmmorexa LIOK
https://m.edsoo.ru/ff0al23c
19 | 8 | Cua xak XapaKTepHCTHKa B3aUMOJICHCTBHS Tell.
Cuna ynpyrocrtu. 3akoH ['yka
20 | 9 | Ypok-uccnenoBanus «M3yueHne 3aBHCUMOCTH
pacTspkeHus (aegopmariiu) NpyXKUHbI OT
MIPUJIOKEHHON CUIIBD»
21 | 10 | SIsnenue Tsarorenus. Cuia THKECTH
22 | 11 | CBs3p MeXKIy CHIIOH TSDKECTH M Maccol Temna. Bec bubnuoreka [IOK
tena. Pemenne 3amad o teme "Cuta Tsoxect"” https://m.edsoo.ru/ff0al778
23 | 12 | Cuna TspKecTH Ha Ipyrux mianerax. Guznueckue bubmuorexa [JOK
XapaKTePUCTUKH TTAHET https://m.edsoo.ru/ff0a1502
24| 13 N3amepenne cun. Jlunamomerp bubmmorexa ITOK
) https://m.edsoo.ru/ff0al8cc
25 | 14 Bec tena. HeBecomocTh bubmmorexa HOK
' https://m.edsoo.ru/ff0al778
26 | 15 | CnoxxeHue IByX CHJI, HAlIpaBJICHHBIX IO OJTHOM bu6mmoreka [JOK
npsiMoii. PaBHOICHCTBYIOIIAS CHUT https://m.edsoo.ru/ff0ala70
27 | 16 | Pemenue 3ama4 no teme "PaBHOACHCTBYFOIIAS
cun"
28 | 17 | Koumponavnas paboma Ne I no memam:
«Mexanuueckoe osuoicenuey, «Macca,
naiomnocmuy, «Bec menay, «I pagpuueckoe
uzobpaxcenue cuny, « Cunoly
29 | 18 | Cuuna tpenus u e€ Buabl. TpeHue B mpupojae u bubnuoreka [IOK
TEXHHKE https://m.edsoo.ru/ff0alb9c
30 | 19 | Ypok-uccnenosanus «M3yueHue 3aBUCUMOCTH

CHJIbI TPCHUS CKOJIBXKCHUS OT CUJIbI JABJICHUS U
XapaKTepa CONMPHUKACAOINXCA HOBCpXHOCTGfI»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alcc8
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31 | 20 | Pemenue 3aaq Ha ONpeieTICHIUE
PaBHOAENCTBYIOIIEHN CUIIbI
32 | 21 | Pemenue 3amau o Temam: «Bec Temay,

«['paduueckoe n3obpaxxkenue cuim», «Cuib,
«PaBHOACUCTBYIOIIAS CHIDY

bu6mmoreka [{OK
https://m.edsoo.ru/ff0alde0

Tema 4. /laBi1eHne TBePAbIX TeJl, :KUAKOCTeN U ra3oB (21 yac)

33 | 1 | JaBnenue. CriocoObl YMEHBIICHHS U YBEITUICHHUS bubnmoreka [JOK

JaBJICHHS https://m.edsoo.ru/ff0a20a6
34 | 2 | JlaBnmeHue raza. 3aBUCHMOCTb JIaBJICHUS Ta3a OT bubmmoreka [JOK

00BEMa, TEMITEPATYPhI https://m.edsoo.ru/ff0a2376
35 | 3 | Ilepenaua maBiieHUs TBEPABIMU TEIIAMHU, bubmmoreka [JOK

KUJIKOCTSIMU U ra3amu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0
36 4 | JlaBneHHe B KUJIKOCTH M ra3e, BRI3BAHHOE bu6moreka [IOK

IEUCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 5 | Pemenwne 3ama4 mo TeMe «JlaBIIeHHE B KUIKOCTH bu6moreka [IOK

u rase. 3akoH [lackasi» https://m.edsoo.ru/ff0a2826
38 | 6 | CoobOmarormecs: CoCyIabl https://m.edsoo.ru/ff0a2970
39 | 7 | I'mapaBnuueckwii mpecc https://m.edsoo.ru/ff0a3136
40 | 8 | Manometpsl. ITopurHeBO# KUAKOCTHBINA HACOC
41 | 9 | Armocdepa 3emiin ¥ IPUYKHBI €€ CYIIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
42 | 10 | Bec Bo3myxa. ATMoc(hepHOE JTaBIeHHE https://m.edsoo.ru/ff0a2b5a
43 | 11 | Usmepenne atmochepHoro naBiaeHus. OmbIT bubmuoreka [JOK

Toppuuesiu https://m.edsoo.ru/ff0a2da8
44 | 12 | 3aBUCHMOCTb aTMOC(HEPHOTO JAABJICHUS OT bubnuoreka [JOK

BBICOTHI HaJl YPOBHEM MODsI https://m.edsoo.ru/ff0a2fc4
45 | 13 | bapomerp-anepous. AtmochepHoe AaBICHUE Ha bubnunoreka [JOK

pasIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 | 14 | Pemenue 3amau no Teme " ATmMochepHoe

naBieHue"
47 | 15 | JlelicTBHE KMIKOCTH U raza Ha MOTPYKEHHOE B bubnuoreka [IOK

HUX TeJ0. ApXHMeI0oBa Cuiia https://m.edsoo.ru/ff0a3276
48 | 16 | Jlabopamopnas paboma Ne 3 «Onpedenenue Bubnmorexa [IOK

8bIMANKUBAIOWeL CUbl, Oeticmayloueli Ha mejo,
NOCPYHCEHHOE 8 HCUOKOCHID )

https://m.edsoo.ru/ff0a33fc
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4 17 K-H BaHus «U BaHU
’ :;Il)s(;lcmigg:li(;eia TeIa ;C;)e;é) 02 06eLéMa bubmorexa HOK
o https://m.edsoo.ru/ff0a3514
MOTPYKECHHOU B KHUJIKOCTh YaCTH TEJIa)»
50 | 18 | InaBauwme Tex https://m.edsoo.ru/ff0a3a96
51 | 19 | Jlabopamopnas paboma Ne 4 "Buisicnenue
ycnosuil niaeanust men'
2 | 20 | Pemenu 4 110 TemaM: «IlmaBanu B.
¥ ’ Bz3zfyxoenj1a£;HH(e)» e«I?aBnengz Tiep;;}fl:en bubmorexa [TOK
o ’ ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEH U Ta30B)»
53 | 21 | Koumponvnas paboma Ne 2 no meme «/lasnenue
meepovlX mejl, HeUOKOCmell U 2a308)»
Tema 5. Pa6oTa u momHocTh. JHeprus (15 yacos)
54 | 1 | Mexanuueckas pabora https://m.edsoo.ru/ff0a3f82
55 | 2 | MomnocTh. EAMHULIEI MOIITHOCTH https://m.edsoo.ru/ff0a3f82
56 | 3 | Ypoxk-uccienopanue "Pacuér MoniHoCTH,
pa3BUBAEMOM MPH MOIBEME 0 JIECTHUIIE"
57 | 4 | Ilpocteie MmexaHu3Mbl. Prruar. PaBHOBecue cui Ha
peryare. Peraaru B TeXHHKE, OBITY M IPHPOJIE.
58 | 5 | Jlabopamoprnas paboma Ne 5 «Hccredosanue bubmuorexa [JOK
VCILOBULL PABHOBECUS PbIUA2A» https://m.edsoo.ru/ff0a478e
59 | 6 | KoadhduiueHT moae3Horo AeHCTBUS MEXaHU3Ma. https://m.edsoo.ru/ff0a48a6
60 | 7 | Jlabopamoprnas paboma Ne 6 «Hzmepenue KIIJ]
HAKIOHHOU NIOCKOCIUY
61 8 | Pemenue 3agau mo teme "Pabota, MOIIIHOCTb, bu6mmoreka [JOK
KIT1" https://m.edsoo.ru/ff0a4c48
62 | 9 | Mexanunueckas 3Heprus. Kuneruueckas u bubnnoreka [JOK
[TOTEHI[HAIbLHAS DHEPIHSI https://m.edsoo.ru/ff0a4252
63 | 10 | 3akoH coXpaHEHHUS MEXaHHYECKOU DHEPTUU https://m.edsoo.ru/ff0a4360
64 | 11 | Ypok-3KCHepuMeHT No "IKCIepUMEHTAIBLHOE
oTpesieNieHue N3MEHEHUSI KWHETHYECKON 1
MOTEHIMAILHON SHEPTUH MPH CKATHIBAHUU TENa
110 HAKJIOHHOM IJIOCKOCTH"
65 | 12 | Koumponvuasa paboma Ne 3 no meme «Paboma u
MOWHOCMb. DHepeusy
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66 | 13 | PesepBHbIii ypok. PaboTa ¢ TekcTaMu 1O TemMe bubnmoreka [JOK
"MexaHn4ecKoe JBIKeHue" https://m.edsoo.ru/ff0adee6
67 | 14 | PesepBHbIii ypok. PaboTa ¢ TekcTaMu 1O TemMe bubnuorexa [JOK
"JlaBiieHue TBEPIBIX T, )KUIAKOCTEH 1 ra30B" https://m.edsoo.ru/ff0a4ffe
68 | 15 | PesepBHbIii ypok. PaboTa ¢ TekcTaMu 10 Teme

"Pabora. MomtHocts. DHeprus"



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

IMOYPOYHOE INIVIAHUPOBAHMUE 8 KJIACC (68 yacos, 2 yaca B He/1eJI10)

TennoBoe paciumpeHue U cxaThe

No | Nes Tema ypoxka 8-A 8-b 8-B OLP
m-m | M Hara | Jlara | Jara | Jlara | [lata | /lara
© wiad | ¢akT | wiad | gakt | niad | dakr
Tema 1. TenioBble siBjieHuss. CTpoeHNe U CBOICTBA BelllecTBa (7 4acoB)
1 1 | OcHOBHBIE MMOJOKEHUS MOJIEKYJIIPHO-KUHETHYECKON TEOPUH bubnuorexa [JOK
U X OIBITHBIE ITOATBEPKACHUS https://m.edsoo.ru/ff0a5256
2 2 | Macca 1 pa3Mep aTOMOB M MOJIEKYII
3 3 | Moaenu TBEPIOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSTHHIA bubmmoreka [JOK
BEILIECTBA https://m.edsoo.ru/ff0a540e
4 4 | OObsicHEeHHE CBOMCTB TBEPJIOTO, KUJIKOTO M Ta3000pa3HOTO
COCTOSIHMM BEIIECTBA HA OCHOBE MOJIOKEHUI MOJIEKYJISIPHO-
KHHETUYECKON TEOpUHU
5 5 Kpucrannmaeckue u amopdabie Tena bubmrorexa [JOK
https://m.edsoo.ru/ff0a5800
6 6 bu6mmoreka [IOK
CMaumnBaHue ¥ KanwUISIpHOCTh. [loBEpXHOCTHOE HATSKEHUE _
https://m.edsoo.ru/ff0a5530
7 7 bu6mmoreka [IOK

https://m.edsoo.ru/ff0a5a26

Tema 2. TerutoBbie npoueccol (21 yac)

Meni000MeHa Npu CMeuU8arHuly X0J100HOoU U copsadeti 00bl"”

8 1 | Temmeparypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTHIO TEIIOBOTO
JIBVDKEHUS YACTHI]
9 2 | Buyrpennss sHeprus. CriocoObl H'3MEHEHUS BHYTpPEHHEH bubnuoreka [JOK
SHEPIrUu https://m.edsoo.ru/ff0a5c60
103 Bunpl Temonepenaun bubmiorexa LIOK
https://m.edsoo.ru/ff0a6412
11 | 4 | VYpoxk-koudpepenuus "[IpakTrueckoe UCHOIH30BAHHE
TeI:'IJIOBLIX(l())Bl(D)I‘/'IciB BeL[IECTB U MaTepHajoB B IEIsNX bubmiorexa [IOK
" https://m.edsoo.ru/ff0a65c0
SHEProcOCPEIKECHUS
1215 KonnuectBo TemnoTsl. Y ienpHas TEII0OEMKOCTh bubmiorexa LIOK
) https://m.edsoo.ru/ff0a6976
13 | 6 | YpaBHeHue TerioBoro 6ananca. TemiooOMeH U TEIIoBoe bubnuorexa [IOK
paBHOBECHE https://m.edsoo.ru/ff0a7088
14 | 7 | Jlabopamopnas paboma Ne 1 "Hccrnedosanue sanenus bubnuorexa [IOK

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5256
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15 | 8 | Pacuer xomu4ecTBa TEIUIOTHI, HEOOXOAUMOTO Ul HArPEBAHUS
TEJa U BBICTISIEMOTO UM TIPH OXJIKICHUU
16 | 9 | Jlabopamopuas paboma Ne 2 "Onpedenenue yoenbHOl bubnmoreka [JOK
menioemkocmu seujecmsa’” https://m.edsoo.ru/ff0aébb0
171 10 DHeprus TOIUMBA. Y IebHAsI TeIJIOTa CTOPAHUS bubmmorexa LIOK
) https.//m.edsoo.ru/ff0a7b5a
18 | 11 | IInaBiieHHE U OTBEPACBAHUE KPUCTALUTUHICCKHIX TElL. bubnuoreka [JOK
VY enpHas TENI0TA MJIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 | 12 | Ypok-uccnenoBanus "OmnpenercHue yAeIbHOW TEIUIOTHI bubmmoreka [JOK
IJIaBJICHU Jbja" https://m.edsoo.ru/ff0a72fe
20 | 13 [TapooOpazoBanue u KoHAeHCanws. Vicnapenue bubmmorexa LIOK
' https://m.edsoo.ru/ff0a740c
21 | 14 | Kunenwue. YaenpHas TEIUIOTA MapooOpa30BaHUSI U
KOHneHcaquI. 3aBUCHMOCTh TeMll)IepaIT)prI KHIICHHS OT bubmrorexa [JOK
https://m.edsoo.ru/ff0a786¢c
aTMOC(hEepHOTO TaBJICHUS
22 | 15 | BrmaxHocTh Bo3ayxa. Pemenue 3a1a4d Ha onpe/ielicHne bubmuorexa [JOK
BJIAKHOCTH BO3/IyXa https://m.edsoo.ru/ff0a7628
23 | 16 | Jlabopamopnas paboma Ne 3 "Onpedenenue omuocumenvpHoll
eradichocmu 6030yxa’
24 | 17 | Ilpunuumsl paboOThI TEIJIOBBIX ABUTaTeneit. [TlapoBas
TypOuHa. /[BuraTens BHyTpEHHETr0 CrOpaHus
25 | 18 | KII/ TeruoBoro apurateis. TeroBble ABUraTelId U 3aIlUuTa bubnuoreka [JOK
OKpY)Karole cpeibl https://m.edsoo.ru/ff0a7c7c
26 | 19 | 3akoH coxpaHEHHUS U MPEBPAIICHUS YHEPTUU B TETUIOBBIX
mpoleccax
27 | 20 | IToaroroBka K KOHTPOJBHOM paboTe "TeroBbIe SIBICHHS. bubnuoreka [JOK
M3MeHenue arperaTHbIX COCTOSIHUM" https://m.edsoo.ru/ff0a83f2
28 | 21 | KowmponvHas paboma Ne 1 no meme "Tennogule s6nenus. bubnnoreka [JOK

H3menenue acpecammubix cocmosinuil eewyecmea’”

https://m.edsoo.ru/ff0a86ae

Tema 3. dnexkTprueckue 3apsabl. 3apsiKeHHbIE TeJIa M UX B3aumoeiicTeus (7 4acos

29 | 1 Dnektpusanus Tel. /[Ba posa aneKTpruuecKuX 3aps/i0B
30 | 2 | Ypok-uccnenoBanue "DIeKTpU3alus Tel HHAYKIIUEH U TIpU
CONPUKOCHOBEHUH"
31| 3 bubnuoreka [JOK

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

https://m.edsoo.ru/ff0a87e4
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32 | 4 | Dnekrpudeckoe noJie. HanpskeHHOCTh IIEKTPUIECKOTO bubnmoreka [JOK
noJisd. [I[puHIMI Cyneprno3uim IEKTPUIECKUX MOJIEH https://m.edsoo.ru/ff0a8a0a
33 | 5 | Hocurenu snekTpuyecKux 3apsAaoB. DIeMEHTapHBIN 3apsil.
CrpoeHue aToMa
34 | 6 | [IpoBOmHUKH U TUIIEKTPUKH. 3aKOH COXPAHCHHUS bubnuorexa [JOK
3JIEKTPUYECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 | 7 | Pemenue 3a1a4 Ha MPUMEHEHHUE CBOWCTB DJICKTPUICCKHUX bubnuorexa [JOK

3apsioB

https://m.edsoo.ru/ff0a90cc

Tema 4. [locTosiHHBIH dJIeKTPUYecKHii TOK (20 yacoB)

36 | 1 | DuexTpuYecKHuil TOK, YCIOBHUS €Tr0 CYIIECTBOBAHUSI. bubnuorexa [JOK
M cTOYHMKH IEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37| 2 ENCTBUSI DIIEKTPUUECKOTO TOKA. Y POK-UCCIIEIOBaHNE
'J‘llleﬁCTBHe aneKE WYECKOTO HOJIS HI; MPOBO HiIKI/I u bubmorexa LOK
" p POBOA https://m.edsoo.ru/ff0a96b2
JIDJICKTPUKHU
38| 3 DNEKTPUYECKUH TOK B METaJIaX, JKUJKOCTAX U Ta3ax
39 4 OnekTpudeckas enb U €€ cocTaBHble yacTh. CHuiia Toka bubumorexa LIOK
p ' ' https://m.edsoo.ru/ff0a9838
40 | 5 | DuekTprueckoe HanpspkeHue. BoasTmerp.
41 | 6 | Jlabopamopnas paboma Ne 4 "Hsmepenue u pecynuposarue bubnuoreka [IOK
cunvl moka" https://m.edsoo.ru/ff0a8bd6
42 | 7 | Jlabopamopnas paboma Ne 5 "Hsmepernue u pecynuposarue bubnnoreka [JOK
Hanpsoicenusn” https://m.edsoo.ru/ff0a%el4
43 | 8 | CompoTuBieHHE TPOBOJIHUKA. Y IETbHOE COMPOTHBICHUE bubnuoreka [JOK
BEILIECTBA https://m.edsoo.ru/ff0aa738
44 | 9 | Ypok-HuCClIeIOBaHUE 3aBUCUMOCTH JJICKTPUUECKOTO
C(FH OTHBneEHﬂ MPOBOJHHKA OT €T0 J'II/IIfLI Ioaan bubmiorexa LIOK
P POBOA A ’ tai https://m.edsoo.ru/ff0aa738
MONIEPEYHOT0 CEYCHUS U MaTepuaia
45 | 10 | 3aBuUCHMMOCTb CHJIBI TOKA OT HampsiKeHus. 3akoH OMma ans bubnunoreka [JOK
y4acTKa Lenu https://m.edsoo.ru/ff0aa44a
46 | 11 | Ypok-uccienoBaHHe 3aBHUCHMOCTH CHIIBI TOKA, HTYIIETO
qg e3 C3I/ICfO OT COMPOTHUBJICHHSI PE3UCTOPA M HAMIPSIKEHUS bubmiorexa [IOK
pes p "p, p p P p https://m.edsoo.ru/ff0aa04e
Ha Pe3UCTOpPe
47 | 12 | TlocnenoBaTelbHOE M MapallIeIbHOE COSAMHEHUS

ITPOBOAHHKOB
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48 | 13 | Ypoxk-uccnenosanue "lIpoBepka mpaBuia CIOKEHUSI
HANPsDKEHUN TIPH MOCIIEA0BATEIFHOM COCTMHEHUH JIBYX bubmorexa [TOK
" https://m.edsoo.ru/ff0aaa58
PE3UCTOPOB
49 | 14 | Ypoxk-uccnenosanue "IIpoBepka npaBmiia s CHIBI TOKA TIPU bubnuoreka [JOK
[1apajuIeIbHOM COEMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 | 15 | Pemenue 3aaa4 Ha MpuMeHEHHE 3aKkoHa OMa ISt Pa3IngHOrO bubnuoreka [JOK
COEJIMHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 | 16 | PabGoTa 1 MOIIHOCTH AMEKTPUICCKOTO TOKA. 3aKoH J[>Koyrs- bubnmoreka [JOK
Jlenna https://m.edsoo.ru/ff0ab124
52 | 17 | Jlabopamopnas paboma Ne 6 "Onpedenenue pabomwl u bubnuorexa [JOK
MOWHOCMU 2NleKmpuiecko2o moxa" https://m.edsoo.ru/ff0ab3e0
53 | 18 | Dmekrpudeckue ey U MOTPEOUTEIH AIEKTPUICCKOM bubmmoreka [JOK
sHeprum B O6b1Ty. KopoTKoe 3aMbIkanne https://m.edsoo.ru/ff0ab660
54 | 19 | [NoaroToBKa K KOHTPOJEHOU PabOTE 1O TeMe
"BJiIeKTpI/ILIeCKHe 3agsu1m. 33;)$I)KCHHLI€ Tea U X bubmiorexa HOK
o N N " https://m.edsoo.ru/ff0abd2c
B3auMOJICHCTBUS. [10CTOSIHHBIN 3JIEKTPHUECKUN TOK
55 | 20 | Kommponvnas paboma Ne 2 no meme "Dnexmpuueckue

3apaosl. 3apsdiceHnble mend U Ux 83auMo0eticmeusl.
Ilocmosinnwiii anexkmpuyeckui mok"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

Tema 5. MaruuTHble iBJIEHUS. DJIeKTPOMArHuTHast HHAykus (13 yacos)

56 1 | ITocTrossHHBIE MarHUTBI, UX B3aMMOJEHCTBHE
57 | 2 | Ypok-uccnenoBanue "M3ydeHue moyiel mocToSHHBIX bubnuoreka [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 | 3 | MarnutHoOe nose. MarautHoe noje 3eMJIu U ero 3Ha4yeHue bu6mmnorexa LIOK
JUIsl )KM3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
59 | 4 | OmeIT Opcreaa. MarHuTHOE M0JI€ ANEKTPUIECKOTO TOKA.
MarnuTtHoe noJje Katymku ¢ Tokom. [Ipumenenue bubmiorexa [IOK
https://m.edsoo.ru/ff0ac1d2
AJIEKTPOMArHUTOB B TEXHHKE.
60 | 5 | Ypoxk-akcnepumeHT "M3ydyeHue qecTBHUSI MAarHUTHOTO TOJIS bubnnoreka [JOK
Ha MMPOBOJIHUK C TOKOM" https://m.edsoo.ru/ff0ac74a
61 | 6 | Ypok-uccnenoBanue "KoHcTpynpoBaHue u uzydeHue paboTsl

AIEKTpoABUraTes". DJIeKTPOABUIaTeNb IOCTOSHHOTO TOKA.
Hcnonp30BaHne IEKTPOIBUTATENIEH B TEXHUYECKUX
yCTpPOMCTBaxX M Ha TPaHCIOPTE.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c
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62 7 | Onbitel @apases. 3aKOH IEKTPOMATHUTHON UHIYKIIUH.
[IpaBuiio Jlenna
63 | 8 | Dmekrporeneparop. CriocoObl MOTydEHUS AEKTPUICCKOH
SHEPruu. DIIEKTPOCTAHIINY Ha BO30OHOBIIIEMBIX UCTOUYHUKAX
SHEPTUU
64 | 9 | Kommponvuas paboma Ne 3 no meme "dnexmpuueckue u
MazHumHuvle sA6neHus”
65 | 10 | OGoOmaromwii ypok 1o TeMe "DIIeKTPUICCKIEe U MarHUTHBIE bubnmoreka [JOK
sIBJICHUS" https.//m.edsoo.ru/ff0acb14
66 | 11 | PeseprusIii ypok. PaboTa ¢ Tekctamu o teme "TeruioBbie bubmorexa [IOK
sIBJIeHUS" https.//m.edsoo.ru/ffOacc5e
67 | 12 | PesepBHsbIii ypok. PaboTa ¢ TekcTtamu mo Teme "TlocTosTHHBIN bubnuorexa [JOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/ff0acdc6
68 | 13 | PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo TeMe "MarauTHbIS

ABIeHUS"



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

IHNOYPOYHOE IIVIAHUPOBAHMUE 9 KJIACC (102 yacos, 3 yaca B He/1eJ110)

No | Nes Tema ypoxka 9-r OLP
- | TeM [Hara [Hara
© 1J1aH ¢akr
Tema 1. Mexanudeckoe aBu:keHue (10 yacon)
1 1 | Mexanuueckoe qBmwkeHne. MarepuaibHasi TOUKa
2 2 Cucrema orcuera. OTHOCUTEIILHOCTh MEXaHUYECKOTO JBUKEHUS bubmorexa [TOK
' https://m.edsoo.ru/ff0ad474
3 3 PaBHOMEpPHOE IPAMOJIIMHEWHOE JBHKEHUE bubmmorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 4 | HepaBHOMEpHOE NpsAMoJIMHENHHOE aBUxkeHHe. CpenHss u
MTHOBEHHAsI CKOPOCTh
> > [IpssMonMHENHOE paBHOYCKOPEHHOE JIBUJKEHHE. Y CKOpEHUE bubmorexa I[TOK
' https://m.edsoo.ru/ff0ad8d4
6 6 | CkopocTh MPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO JIBUKCHHSL.
I'pacduk ckopoctu
7 7 | Jlabopamopuas paboma Ne 1 "Onpedenenue yckopenus mena npu bubnuorexa [JOK
PABHOYCKOPEHHOM OBUNCEHULU NO HAKILOHHOU niockocmu” https://m.edsoo.ru/ff0adb18
8 8 | CsoOomnoe magenue ten. Onbltel [anmies
9 9 | PaBHOMepHOE ABM)KEHHE 1O OKPYXKHOCTH. [lepro u gactoTa bubnuotexa [JOK
oOparienus. JInHelHas 1 yriioBas CKOPOCTH https://m.edsoo.ru/ff0ael76
10 | 10 | LleHTpOCTpEeMHUTEIBHOE YCKOPEHHE
Tema 2. BzaumoneiictBue TeJ (20 yacoB)
tt [TepBriit 3akoH HetoToHA. BEekTOp CHitbl bubmmorexa I[IOK
' https://m.edsoo.ru/ff0ae612
12 | 2 | Bropoii 3akoH HproToHa. PaBHOCHCTBYOIIAS CHla bubmmoreka LIOK https://m.edsoo.ru/ff0ae72a
133 Tperuii 3akon Hetotona. Cynepno3uuus Cui bubmorexa [IOK
P F-YTEP B https://m.edsoo.ru/ff0ae982
14 | 4 | Pemcnue 3a1a4 Ha IPUMEHEHHE 3aKOHOB HbroTOHA bubmmoreka IIOK https://m.edsoo.ru/ff0aeb6c
15 | 5 | Cuna ynpyrocru. 3akon ['yka bubmuorexa LIOK https://m.edsoo.ru/ffO0aeca?
16 | 6 | Pemenue 3ama4 no teme «Cuna ynpyroctm»
17 | 7 | Jlabopamopuas paboma Ne 2 «Onpedenenue srcecmkocmu Bubnmorexa [IOK https://m.edsoo.ru/ff0ace28
NPYIHCUHBLY
18 | 8 | Cuna tpenus bubmmnoreka LIOK https://m.edsoo.ru/ff0af738
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19 | 9 | Pemenwue 3anau o Teme «Cuiia TpeHUS» bubnunoreka LIOK https://m.edsoo.ru/ff0afa26

20 | 10 | Jlabopamopuas pa60:na Ne 3 "Onpeodenenue ko3 puyuenma Bubnnotexa LIOK https://m.edsoo. ru/ff0af8be
MPEHUsL CKONbICEHUS

21 | 11 | Pemenue 3a11':aq no treme "3akonsl Hetorona. Cuna ynpyrocru. Bubniorexa [IOK https://m.edsoo.ru/ff0afb8e
Cuna tpeHus

22 | 12 | Cuna TsHKECTH M 3aKOH BCEMHPHOTO TSATOTEHUS. Y CKOpEHHE BuGniorexa [IOK https://m.edsoo.ru/ff0af044
cBOOOTHOTO Ta/ICHHSI

23 | 13 | Ypoxk-koHpeperuus "/[BmkeHne TeJI BOKPYT TPaBUTAIIMOHHOTO
nentpa (Conneunas cucrema). ['amaktuku"

24 | 14 | Pemenue ?'a)laq o Teme "Cuiia TSHKeCTH U 3aKOH BCEMUPHOTO Buborexa [IOK https://m.edsoo.ru/ff0af5fs
TATOTCHHUS

25 | 15 | IlepBas kocMHuuecKas CKOPOCTb. HeBecoMOCTh U meperpy3ku bubnunoreka LIOK https://m.edsoo.ru/ff0af33c

26 | 16 | PaBHOBecue MaTepHabHON TOUKH. A(?conlgTHo TBEPJIOE TEJIO. Bubmiorexa IIOK https://m.edsoo.ru/ff0afe36
PaBHOBecHe TBEPAOTO TeJa ¢ 3aKPETIEHHON OCBhIO BpaIlICHHUs

27 | 17 | MowmenT cuibl. LleHTp TsDKecTn

28 | 18 Pemenue 3agau no reme "MowmeHT cunbl. L{eHTp TsxecTn" bubmorexa I[TOK

g ' P https://m.edsoo.ru/ff0b02b4

29 | 19 | IloaroroBka K KOHTPOJBHOM paboTe Mo Teme "MexaHndeckoe bubnuorexa [IOK
nBUXkeHue. Bzaumoneiicteue ten" https://m.edsoo.ru/ff0b0408

30 | 20 | Koumponvnas paboma Ne I no meme "Mexanuueckoe ogudicerue. bubnuorexa [JOK

Bzaumooencmeue men"

https://m.edsoo.ru/ffOb06ec

Tema 3. 3akonbl coxpanenus (10 yacon)

31 | 1 | Nmmynsc Tena. UMmysibe CHITHL. ?aKOH COXpaHEHUS UMITYJIbCA. Bubmiorexa LIOK https://m.edsoo.ru/f0b07fa
Yrpyroe u HEYNpyroe B3auMoICHCTBUE
32 2 Pewrenue 3agau no reme "3akoH coXpaHEHUsl UMITyJIbCca" Enbmrorexa IOK
https://m.edsoo.ru/ff0b096¢
33 | 3 | Ypok-koH(pepenius "PeakTuBHOE ABMKEHUE B IPUPOJIE U
TexXHuKe"
34 4 Mexanuveckast paboTa U MOIITHOCTh bubmorexa [IOK
https://m.edsoo.ru/ff0b0a84
15 PaGota cuibl TSKECTH, CHITBI YIIPYTOCTH M CHJIBI TPEHUS bubmorexa LIOK
’ https://m.edsoo.ru/ff0b0db8
36 | 6 | Ypok-uccrnenoanue «OmnpeaeneHue padOThI CUIIBI TPEHUS TPH
pPaBHOMEPHOM JIBI)KEHUH TeJla 10 TOPU30HTATHHON MOBEPXHOCTH
37 | 7 | Cssas3bsHepruu u padotsl. [loTeHnanbHas sHeprus
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388 Kunernueckas sneprus. Teopema 0 KWUHETUYECKON S3HEPIUU bubmmorexa LHOK
) https://m.edsoo.ru/ff0b0c32
39 | 9 | 3aKkoH COXpaHEHHS YHEPTUU B MEXAHUKE
40 | 10 | Ypok-uccienoanue «l3ydeHne 3aKkoHA COXpPAHEHHS SHEPTHID bubmuoreka [{OK https://m.edsoo.ru/ff0b12fe
Tema 4. Mexannueckue Kojie6anusi 1 BoJIHbI (15 yacos)
a1 KonebarenpHOE ABMKCHUE U €T0 XapaKTEPUCTHKU bubmmorexa [TOK
https://m.edsoo.ru/ff0b1858
42 | 2 | 3aryxaromue konebanus. BeiHy)IeHHBIC KoJieOaHus. Pe3oHaHc bubnunoreka LIOK https://m.edsoo.ru/ff0b20f0
43 | 3 | Maremartu4eckuii M PY>KMHHBIA MasSTHUKH
44 | 4 | VYpoxk-uccinegoBaHue «3aBUCUMOCTb MepUOa KoJIeOaHUM OT bubnuotexa [JOK
’KECTKOCTH MPYXHHBI U MAaCChI TPy3a» https://m.edsoo.ru/ff0b197a
45 | 5 | TlpeBpaieHue SHEPTHH MPU MEXAHUIECKUX KOJICOAHUIX
46 | 6 J]a60pam£)pﬁaﬂ paboma Ne 4 «Onpedenenue uacmomsl u nepuooa Buborexa [IOK https://m.edsoo.ru/fOblaec
KOJIeOAHULL NPYHCUHHO20 MASMHUKAY
47 | 7 | Ypok-uccinenoBanue «lIpoBepka HE3aBUCUMOCTH MIEPHOIA bubnuorexa [JOK
KOJICOaHHIA TPpy3a, MOJIBEIICHHOTO K HUTH, OT MAacChl Ipy3a» https://m.edsoo.ru/ff0b197a
48 | 8 | Mexanuueckue BoHbI. CBOMCTBAa MEXaHUUYECKUX BOJIH. Bubmiorexa LIOK https://m.edsoo.ru/ffob21fe
[TpononbHbIE U TIONIEPEYHBIC BOJIHBI
49 | 9 | VYpoxk-koH(pepeHuus "MexaHHYECKHE BOJTHBI B TBEPIOM TEIIC.
CelicMn4ecKkue BOJIHbI'"
50 | 10 | 3Byk. PacnpocTpaneHue u oTpakeHHE 3BYKa
51 | 11 | Ypok-uccnenopanue "HaOmroaeHne 3aBUCIMOCTH BBICOTHI 3BYKa
OT 4acTOTh!I"
52 | 12 | I'poMKOCTh 3ByKa U BBICOTA TOHA. AKYCTHUYECKUN PE30HAHC
53 | 13 | Ypok-koHpepenmus "YiabpTpa3Byk U HH(GPa3BYK B IpUPOJIE U bubnuoreka [JOK
TeXHUKe" https://m.edsoo.ru/ff0b23ca
54 | 14 | TloaroToBKa K KOHTPOJLHOU paboTe 1Mo Teme "3aI'(‘OHBI BuGnuotexa LIOK https:/m.edso0.ru/fob25f0
coxpaHeHHs. MexaHn4YecKne K0JIeOaHusl U BOJTHBI
55 | 15 | KommponvHas paboma Ne 2 no meme "3axoHvl coxpaneHus.
Mexanuuecxue xonebanus u 601wl "
Tema 5. JjekTpoMarHuTHoe MoJjie U BOJHbL. CBeToBbIE siBJIeHHs (21 YacoB)
| 1 DNEeKTPOMarHUTHOE ToJie. DIEKTPOMArHUTHBIE BOJTHBI bubmorexa LHOK
' https://m.edsoo.ru/ff0b2abe
57 | 2 | CaoiicTBa 2J1€KTPOMAarHUTHBIX BOJIH
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58 | 3 | Ypok-koHdpepenuus "llIkana 37€eKTPOMAarHUTHBIX BOJIH. . Bubsmiorexa LIOK https://m.edsoo.ru/ffob2fe6
Vcrosib30BaHUE IEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
59 | 4 | Ypok-uccnenoBanue "M3ydeHne CBONCTB 3JIEKTPOMArHUTHBIX bubnuorexa [JOK
BOJIH C TIOMOIIIBbI0 MOOMJIBHOTO TenedoHna" https://m.edsoo.ru/ff0b2c6c
60 | 5 | Pemenue 3amay Ha onpeieieHUE YACTOTHI M JUTHHBI
3IEKTPOMArHUTHOM BOJIHBI
61 | 6 | DmexkrpomarauTHas nmpupojaa ceera. CKopocTs cBeTa. BosHOBBIC bubnuotexa [JOK
CBOJCTBA CBETa https://m.edsoo.ru/ff0b31d0
62 | 7 | Ucrounuku cBera. [IpsiMonmHeitHOE pacipocTpaHEeHHE CBETA. bubnuoreka [JOK
3armenust Cosana u JIyHbl https://m.edso0.ru/ff0b3658
63 | 8 | 3akoH oTpaxkeHUs cBeTa. 3epkayia. Pemenue 3aqad Ha bubmmoreka [JOK
NPUMEHEHHE 3aKOHA OTPa)KCHHS CBETa https://m.edsoo.ru/ff0b38c4
64 | 9 | [IpemomieHue cBeTa. 3aKOH MPEITOMIICHHS CBETA bubmuoreka I1OK https://m.edsoo.ru/ff0b3aea
65 | 10 | [TonmHOE BHYTpEHHEE OTpaXKeHHUE cBeTa. Mcnoap30BaHUE MTOJTHOTO bubnuorexa [JOK
BHYTPEHHET0 OTPaKECHHsI B ONTHYECKUX CBETOBOIAX https://m.edsoo.ru/ff0b3c5c
66 | 11 | Ypoxk-uccienopanue "VcciemoBaHue 3aBUCUMOCTH yIiia
MPEJIOMJICHHUSI CBETOBOTO JIyda OT yIJia MaJeHHUs Ha TPAHUIIE
"Bo3yx-cTekno""
67 | 12 | Ypoxk-koudepennus "Vcrnonp30BaHNEe MOJTHOTO BHYTPEHHETO
OTPAKEHHUS: CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBSA3B"
68 | 13 | JIunasel. OnTuveckas cuja JIMH3BI bubmmoreka LIOK https://m.edsoo.ru/ffOb3f2c
69 | 14 | IlocrpoeHue H300pasKkeHU B THMH3aX https://m.edsoo.ru/ff0b444a
70 | 15 | Jlabopamopnas paboma Ne 5 "Onpedenenue ¢poxycnozo bubnuorexa [JOK
PACCMOsIHUA U ONMUYECKOU CUNbL COOUparouiell 1unzol” https://m.edsoo.ru/ff0b4206
71 | 16 | Ypok-koudepenuus "OnTuuecKue JUH30BBIC MTPHOOPHI" bubmuoreka IIOK https://m.edsoo.ru/ffOcOa7e
[ I'na3 xak ontuveckas cucrema. 3peHue bubmorexa HOK
' https://m.edsoo.ru/ff0b4684
73 | 18 | Ypok-koHpepenmus "edextsl 3penus. Kak coxpanuts 3peHue"
74 | 19 | Paznoxenue Genoro ceeta B criektp. OnbiTel HploTOHA. BuGnuotexa LIOK https://m.edsoo. ru/ffocofac
Cro)xeHue CreKTpalbHBIX BETOB. [lucnepcus cBera
75 | 20 | Ypok-uccnenopanue "OMBITHI 0 pa3ioKeHUIO OEIOro CBeTa B
CHEKTpP U BOCHPUATHUIO 1IBETA MIPEIMETOB MPH UX HAOIIOACHUN bu6muoreka [1OK https://m.edsoo.ru/ffOcOe2a
qyepe3 1IBETOBbIEe (UIIbTPhI"
76 | 21 | Ypok-npaktukyM "BoaHOBbIe cBOMcTBa cBeTa: AUCHIEPCHS,

uHTepdepeniys u audpaxuus”
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Tema 6. KBanToBblie siBjienusi (17 yacoB)

7l OmnsiTel Pesepdopaa u rmuranerapaast MoIeTb aTOMa bubmmorexa HOK
https://m.edsoo.ru/ff0c12a8
78 | 2 | Iocrynarel bopa. Monens atoma bopa
79 | 3 | Ucmyckanue u morjomieHue ceera atoMoM. KBanTel. JInHeluaTeie bubnuotexa [JOK
CIICKTPBI https://m.edsoo.ru/ff0c144c
80 | 4 Ypok-npaktukym "HaOimoieHne ClieKTpoB UCITyCKaHUS " bubmorexa HOK
https://m.edsoo.ru/ff0c1550
81| 5 PannoakTHBHOCTE U €€ BHIBI bubmorexa I[TOK
https://m.edsoo.ru/ff0c1672
82 | 6 | Crpoenue aroMHOro simpa. HykimoHHast Moienns bubnunoreka LIOK https://m.edsoo.ru/ff0c18ac
83| 7 PanpnoaktuBHbIe nipeBpaienus. M30tomnsl bubmmorexa I[TOK
] https://m.edsoo.ru/ff0clal4
84 8 Pemenue 3agau no reme: "PaguoakTuBHbBIE peBpalieHUs" bubmorexa IOK
' https://m.edsoo.ru/ff0clb4a
85 | 9 | Iepwon nomypacmana
86 | 10 | Ypoxk-koundepenuus "PannoakTuBHBIC U3ITYYCHHS B IPUPO/IE, bubnuorexa [JOK
MEIUIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 | 11 | SAnepuble peakiuu. 3aKOHBI COXpAaHEHHUS 3aPSIA0BOTO M MAaCCOBOTO bubnuotexa [JOK
qpcen https://m.edsoo.ru/ff0c1c58
88 | 12 DHeprus CBA3U aTOMHBIX siiep. CBs3b MacChl U SHEPTUU bubmorexa LIOK
) https://m.edsoo.ru/ff0cld7a
89 | 13 | Pemenue 3agau o teme "SAnepHbie peakiun'
90 | 14 | Peaknuu cunTte3a u neneHus saep. Mcrounuku sneprun CoJiHIA U bu6moreka [IOK
3BE31 https://m.edsoo.ru/ff0c1e88
91 | 15 | Ypok-koHpepenmus "Anepnas suepretuka. JlericTBus
pPalMOAKTUBHBIX U3ITyYEHUI Ha KUBbIE OPraHNU3MbI"
92 | 16 | [loaroToBKa K KOHTPOJBHOU paboTe Mo TemMe "DIEKTPOMArHUTHOE bubnuoreka [JOK
noJie. DJICKTPOMarHUTHbIC BOJHBI. KBaHTOBBIC siBIeHUS " https://m.edsoo.ru/ff0c223e
93 | 17 | Koumponvnas paboma Ne 3 no meme "SnekmpomaznumHoe noJe.

Onexmpomacnummusie gonnvl. Keanmosvie senenus”

Tema 7. IloBTOpUTEILHO-0000 a0 M MOAYJIb (9 YacoB)

94

1

[ToBTOpenue, 0606menne. Kondepenius no kypey
"B3aumMoaencrue Tea"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, 06001IeHNE. Penienne pacyeTHBIX U KaYeCTBEHHBIX bubnmorexa [JOK

3aa4 1o Teme "TeroBsie mporecch” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenue, 060061IeHNe. Pemienne pacyeTHBIX U KaYeCTBEHHBIX bubnmoreka [JOK

3agau o Teme "KIIJI rermnoBeix qeurareincii” https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, o6oOIIeHNE. Perienne pacueTHBIX U KaueCTBEHHBIX bubnuorexa [JOK

3agad o Teme "KI1/] anekTpoycraHoBOK" https://m.edsoo.ru/ff0c2b30
98 [ToBTOpenue, 0606menne. Korndepenius o kypey "CeToBbie bubmmoreka [JOK

sIBJIeHHS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 06061meHne. PaboTa ¢ Tekctamu o Teme "3aKOHBI bubnmoreka [JOK

COXpaHEHHs B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menue. PaboTa ¢ TekcTamu 1o Teme bubnuoreka [IOK

"Kosiebanus u BOJTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o6menne. Pabota ¢ Tekcramu mo Teme bubnuorexa [JOK

"CBeTOBBIE SIBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o606menue. Pabota ¢ TekcTamu 1Mo Teme

"KBanroBas u snepHas ¢usuxa"
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