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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uKe Ha ypoOBHE OCHOBHOI'O OOILIETr0 00pa3oBaHMs COCTABJIEHA HA OCHOBE IOJIOXKEHHU U
TpeOOBaHMII K pe3ylbTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTeNbHOIl NpOrpaMMBl,
npexactasiaeHHbXx B PT'OC 00O, a taxke ¢ yu€ToM ¢enepaibHoil pabodeld nporpaMMbl BociuTanust 1 KoHnenuuu
npenoaaBaHus yaeOHoro npeamera «Duznkay.

ConepkaHue MPOrpaMMBbI 10 (PU3HMKE HANPABIEHO Ha ()OPMUPOBAHHE €CTECTBEHHO-HAYTHOW I'PaMOTHOCTH
o0yJaromuxcss W OpTaHHM3alMI0 W3ydeHHWs (U3MKH Ha [AEATEIbHOCTHOM OcHOBe. B mporpamme mno ¢usmke
YYHATBHIBAIOTCS BO3MOYKHOCTH y4eOHOro mpeamera B peammsanuu tpeboBannit ®I'OC OOO k ImIaHHpYyEeMBIM
JWYHOCTHBIM M METAIPEIMETHBIM PE3yJIbTaTaM OOydUeHHMs, a TAKKE MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYIHBIX
y4eOHBIX MPEMETOB Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHusl.

[Iporpamma mo ¢u3Mke ycTaHaBIMBaeT pacHpenesieHHe Y4eOHOro marepuaja No rojgaM oOydeHHs (I1o
KjaccaM), MpeJJlaraeT IMPUMEPHYIO MOCIIEI0BATENbHOCTh H3YyYEHUS TEM, OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHA
MPEJMETHOTO COJIEpKaHusI U Y4ETEe BO3PACTHBIX OCOOEHHOCTEH 00yYarommxcs.

[Iporpamma mo ¢usnke pazpaboTaHa C IETbIO OKa3aHHMs METOAMYECKON MOMOIIM YYHTEN0 B CO3JIaHUU
paboueli mporpaMmbl 1o yueOHOMY IpPEIMETY.

@duznka SABIACTCS CHCTEMOOOPA3yIONMM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, ITOCKOJIBKY
(u3MUecKre 3aKOHBI JISKAaT B OCHOBE IPOIECCOB U SIBICHUH, M3ydaeMbIX XMMHEH, OMOJIOTHEH, acTpOHOMHEH H
(usmueckoii reorpadueil, BHOCHT BKJIaJ B €CTECTBCHHO-HAYYHYIO KapTHHY MHpa, MIPEAOCTaBIseT HanOoJee sICHbIC
00pa3Ipl MPUMEHEHHS HAyYHOTO METO/1a TIO3HAHUS, TO €CTh CII0c00a MMOyYeHHs JOCTOBEPHBIX 3HAHUN O MHUE.

OnmHa W3 TVIaBHBIX 33734 (DU3MUYECKOTO 00pa3oBaHMS B CTPYKType o0mero oOpa3oBaHHS COCTOHT B
(hopMHpOBaHMH €CTECTBEHHO-HAYYHON IPaMOTHOCTH 1 MHTEpEca K HAyKe Y 00yJaromIixcsl.

W3yyenne ¢usuku Ha 0a30BOM YpOBHE NpEANONaraeT OBJIAJACHHE CIEAYIONIMMU KOMIETEHTHOCTSIMH,
XapaKTCpU3yromnuMn €CTCCTBCHHO-HAYUYHYIO I'PaAMOTHOCTD:

L4 Hay4YHO 00BICHITD SIBJICHUS,
®  OLICHWBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIICIOBAHUSL;
o HUHTEPIIPECTUPOBATH JaHHBIC U UCIIOJIB30BAaTh HAYUYHBIC TOKA3aTCJILCTBA AJIs IMOJTYUCHUS BEIBOOOB.
Henmn w3ydenus ¢U3MKM Ha YPOBHE OCHOBHOTO oOmiero oOpas3oBaHusi omnpenesneHsl B KoHmenmmu
npernosfaBaHus ydeOHoro mnpeaMera «®Pusmka» B oOpa3oBaTenbHBIX opraHusanusx Poccuiickoir dDenepanum,
peann3yonMX OCHOBHBIE 00111e00pa3oBaTeIbHbIE TPOrPaMMBI, YTBEpKAEHHOH perenreM Komterun MuHuctepcTsa
npoceemenus Poccuiickort @eneparmu (mpotokon ot 3 gexadpst 2019 r. Ne ITK-48H).
Henu usyvyenus ¢pusuxu:
e TpHOOpeTeHHE WHTEpeca W CTPEMJICHHS] OOYYAIOIUXCsl K HAyYHOMY M3YUYEHHIO IPUPOJBI, Pa3BUTHE MX
HMHTCJUICKTYAJIbHBIX U TBOPYECKUX CHOCO6HOCTeﬁ;

®  pa3BUTHE MPEJCTABICHHH O HAYYHOM METOJe MO3HaHMs M (OPMUPOBAHUE HCCIEAOBATEIHLCKOTO
OTHOIICHUA K OKPYKAIOMIUM SIBJICHUIM

e (opMupoBaHHE HAay4YHOTO MHPOBO33pPEHHMSA KaK pe3yjbTaTa HM3y4YEHHS OCHOB CTPOCHHMS MAaTEpHUU HU
(yHAaMEeHTAIbHBIX 3aKOHOB (DM3HUKH;

e  (opMHpOBaHHE NPEICTABICHUH O POIM (PU3MKU JUIS Pa3BUTHUS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHH;

e  DPa3BUTHE NPE/ICTABICHUH 0 BO3MOXKHBIX chepax Oymynielt npodeccnoHaIBHOM 1esTeNbHOCTH, CBI3aHHON

¢ pu3nKOM, MOArOTOBKA K JaJIbHEHIIEMY O0YUEHHIO B 3TOM HallpaBJICHUH.

Joctmxkenne 3THX wesiel mporpaMmbel 1o (HU3MKE HAa YPOBHE OCHOBHOTO 00IIero o0OpasoBaHUs
obecrieunBaeTcs pPEIICHUEM CIIEAYIOIUX 3aAaY:

o HpHOGpeTeHI/IC 3HAHUM O JUCKPETHOM CTPOCHUHN BEUICCTBA, O MEXaHUYCCKUX, TCIIJIOBBIX, DJICKTPUUICCKUX,

MAarHuTHBIX U KBAHTOBBIX SABJICHUAX,

e  TpHOOpeTeHHEe YMEHHI OMUCHIBATh U OOBSICHATH (PU3NIECKHE SABJICHHUS C UCIIONB30BAaHUEM IOTyIEHHBIX

3HAHWM;

®  OCBOGHHE METOJIOB PEUICHUsI MPOCTEHIINX PAaCYETHBIX 33724 C MCIIOJIb30BaHUEM (U3HYECKUX MOJIENEH,

TBOPUYECKHX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHMH HAOIIIOAaTh NPHUPOAHBIC SBJICHHUS W BBINOJIHATH OIBITHI, JIA0OpATOpHBIE PAOOTHI M

9KCIEpPUMEHTAIILHbIE UCCIIEAO0BaHMS C UCIIOIb30BaHUEM N3MEPHUTENIBLHBIX TIPHOOPOB;

e ocBoeHHE NPUEMOB pabOTHl ¢ MH(pOpManMed (U3MIECKOro COAepKaHus, BKIIOYas WHPOPMAIHIO O

COBPEMEHHBIX JOCTI)KEHHSX (DPU3UKH, aHAIN3 M KPUTHUECKOE OlleHHBaHNe HH(opManuy;
®  3HAKOMCTBO €O cepaMu NPOPecCHOHATBHON AESTEILHOCTH, CBI3aHHBIMU C (DPM3HUKOI, 1 COBPEMEHHBIMU
TEXHOJIOTHSIMU, OCHOBaHHBIMHU Ha JTOCTIDKCHUAX QU3MIECKON HAYKH.
Ha m3yuenne ¢uzuku (6a30BBIN YPOBEHb) Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHus OTBOANUTCS 238 4acos:
B 7 Kiacce — 68 gacoB (2 yaca B HeJleni0), B 8 kimacce — 68 gacoB (2 gaca B Hezeno), B 9 kimacce — 102 gaca (3 gaca B
HEZIEITI0).



[Ipennaraemplii B mnporpamMme 10 (U3UKE IepedeHb J1adoOpaToOpHBIX paboT ¥ ONBITOB  HOCHT
PEKOMEHIATENbHBIH XapaKkTep, YYUTENb JejlaeT BhIOOP NMPOBEICHUs JTa0OpaTOPHBIX paboT U OMBITOB C Y4ETOM
WHJIMBHIYaJIbHBIX OCOOCHHOCTEH O0Y4aroIuXCs, CIHMCKA SKCIIEPUMEHTAJIBHBIX 3aJaHuil, MpeagaracMplx B paMKax
OCHOBHOT'O FOCYIapCTBEHHOTI'0 K3aMEHa 110 (pU3HKeE.



COJAEPXAHUE OBYUEHUSA
7 KJIACC

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

Ousnka — Hayka o mpupone. SIBiaeHuss npupoxasl. PusnUecKHe SBICHUS: MEXaHWIECKHE, TEIIOBBIC,
3JIEKTPUYECKHE, MAaTHUTHBIC, CBETOBBIC, 3BYKOBBIE.

Omnueckue BeNMWUHUHBL V3Mmepenne ¢usndecknx BenmdynH. Dmsmueckue npubopsl. [lorpemHocTts
n3MepeHuil. MexnyHapoaHas cuctemMa eIuHULL.

Kak ¢usnka m apyrue ecrecTBeHHbIE HAyKH M3y4aroT Mpupoxy. EcTecTBEHHO-HAaydYHBIN METOJ MO3HAHUS:
HaOJI0ZIeHNe, IOCTAHOBKA HAyYHOTO BOIIPOCA, BBIABIDKCHHUE THIOTE3, SKCHEPHUMEHT II0 MPOBEPKE THUIOTE3,
o0bscHeHue HabmoaaeMoro seieHus. Onrcanue GU3NUECKUX SBICHUH C TOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHu4ecKue, TEIUIOBbIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBIICHUSL.

2. @usnueckue NpuOOPHI U IPOIETypa NPSAMBIX H3MEPEHHI aHaIOTOBBIM M IIU(POBBIM IPHOOPOM.

Jlabopamopnvie pabomut u onvimol.

OnpeencHue IeHbI JCICHHS Kbl H3MEPUTEIHLHOTO TPUOOpA.

M3mepenue paccTOSTHUM.

H3mepenune 00bEMa XKHUIKOCTH U TBEPAOTO Tea.

OmnpezeneHue pa3MepoB MaJbIX Tell.

W3mepenne TemnepaTypbl IpH MOMOIIH )KUAKOCTHOTO TEPMOMETpPA U JaTIHKa TEMIIEPATYPHI.
IIpoBenenne wuccienoBaHUS II0 MPOBEpKE THIOTE3bI: MAAJbHOCTh IOJIETa IIApUKa, ITyIIEHHOTO
TOPHU30HTAIILHO, TEM O0JIbIIIE, YeM OOJIbIIE BHICOTA IyCKa.

Pazgen 2. IleppoHayajibHbIE CBEICHUS 0 CTPOCHUM BeLeCTBA.

CTpOeHI/Ie BCHICCTBA: aTOMbI W MOJICKYJIbI, UX pa3MEphI. OHLITLI, JOKa3bIBAOIINUC JUCKPECTHOEC CTPOCHHC
BEIIIECTBA.

JIBrxeHune yacTuil BemecTBa. CBsA3b CKOPOCTH ABMKEHUS YaCTHII ¢ TeMIepaTypoil. BpoyHoBckoe nBHKEHHE,
muddysus. BzaumoelicTBre yacTull BeleCTBa: MPUTHKEHUE U OTTAJIKHBaHHE.

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

Jemoncmpayuu.

1. HabnroxeHue GpOYHOBCKOTO IBHKEHUS.

2. Habmoaenne nudpdys3um.

3. HaGmonenue sBieHNH, 00BIACHIIONINXCS TPUTSHKEHUEM WM OTTaJIKMBAHUEM YaCTHI] BEIECTBA.

Jabopamopnvie pabomot u onvimol.

1. Orenka quaMeTpa aToMa METOJIOM Ps/IOB (¢ UCTob30BaHKeM (oTorpaduii).

2. OmbITHI O HAOJIOICHHIO TEIUIOBOTO PACIIMPEHHUS Ta30B.

3. OmnsbIThI IO OOHAPYKEHUIO JEHCTBHS CHII MOJIEKYJIIPHOTO TIPUTSKEHHS.

Pa3znen 3. JIBuskeHue u B3auMojaelcTBHE TeJl.

Mexanndeckoe JBWKeHHe. PaBHOMepHOE 1 HepaBHOMepHOe JBIkeHHe. CkopocTh. CpesHsst CKOpOCTh pH
HEpaBHOMEPHOM JIBI)KEHHHU. Pacu€r myTH ¥ BpeMeHH IBHKEHHS.

SIBnenue HWHEPINH. 3akoH HWHEPIINH. BBaHMOHCﬁCTBHC TCJI KaK MPpUIrHA U3MEHCHUSA CKOPOCTU ABMKCHUS TCII.
Macca kak Mepa WHepTHOCTH Tena. [ImoTtHocTs BemecTBa. CBS3b MIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHHIIC
00BEMa BemecTna.

Cuna kak XapakTepUCTHKa B3amMmojelcTBus Ten. Cuna ympyroctd W 3akoH ['yka. M3mepeHue cuiibl ¢
IMOMOIIBIO JUHAMOMETPA. SIBnenue TAroTeHus u cwia TsoKkecTH. CHila TSHDKECTH Ha ApYTHUX IIJIaHETax. Bec Tena.
Hesecomocts. CroxeHne Cuil, HalpaBJICHHBIX M0 OJHOM mpsiMoil. PaBHoxelicTByromas cuin. Cuna tpenus. Tpenue
CKOJIBKCHUSI M TpeHue Iokos. Tpenue B mpupoae u TexHuke. [Ipodeccun wnmxenep-ctpoutens. Ilomyuenne
npodeccuu B apXUTEKTypHO-CTpOUTeNbHOH akagemun CamI TV .

Jemoncmpavyuu.

Habnromenne MexaHHUeCKOTo JBIDKEHHS Tela.

N3mepenne ckopocTH NPSIMOIUHEHHOTO ABHKEHHS.

Hab:roneHne sBJIeHUsI MHEPLIUU.

Habnronenne n3MeHeHH CKOPOCTH MPH B3aMMOICHCTBHH TEII.

CpaBHEeHHE Macc 10 B3aUMOJCHCTBHIO TEIL.

. CnoxxeHue cui, HaIIPaBJICHHBIX IO OJHOM MPSIMOIL.

Jlabopamopnvie pabomoul u onvimel.

1. Ompeznenenue CKOPOCTH PaBHOMEPHOTO ABIKEHHA (IIAPHKA B JKUAKOCTH, MOJAETH 3ICKTPUIECKOTO
aBTOMOOWJIS U TaK Jajiee).
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2. OmpeneneHue CpeqHEH CKOPOCTH CKONBXECHUS OpYyCKa MM IaprKa 10 HAKIIOHHOM TUIOCKOCTH.
OmnpeneneHne TNIOTHOCTH TBEPAOTO Tea.
4. OmbITE, JEMOHCTPUPYIONINE 3aBHCUMOCTh pacTshkeHus (aedopMaliiy) MPYKUHBI OT MPHIOKCHHOMN
CHUJIBL.
5. OmBITE, IEMOHCTPUPYIOIINE 3aBHUCHMOCTh CHIJIBI TPEHHUS CKONBXCHHSA OT Beca Tela M XapakTepa
COTIPHUKACAIOIINXCSI TOBEPXHOCTEH.

Pa3gen 4. /laBiienne TBEPABIX TeJl, JKUAKOCTEH U ra3os.

Hasmenne. CriocoObl yMEHBIICHUS U yBETUUEHUS NaBieHus. [lapneHne ra3a. 3aBUCIMOCTD JaBJICHIS ra3a OT
o0Bpéma, Temmeparypsl. llepemada maBneHHWs TBEPABIMH TeJaMH, J>KAIKOCTIMH W Ta3amH. 3akoH [lackams.
[THeBMaTHdyeckre MamMHBL. 3aBHCHMOCTH JAaBIICHUS JKUIKOCTH OT TIIyOWHBL [ HMApOCTATHYECKWA mapamoKc.
Coobmaromuecs: cocynsl. [ mmpapmmaeckiue MeXaHU3MBL.

Atmocdepa 3emin u atMocdepHoe naBieHHe. [[pUYIMHBI CyIIeCTBOBAHMS BO3MYIIHONH OOOJOYKH 3EMIIH.
Omnbit Toppuuemn. M3mepenne atMocdepHOro naBieHHs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHHSI OT BBICOTHI HAJl
ypoBHeM Mopst. [Iprbops! U1 n3MepeHHs: aTMOC(HEpHOTO JaBICHUS.

JlelicTBUe XKUAKOCTH U Ta3a Ha MOTpyXKEHHOE B HUX Tejo. BelTankuparomiasi (apxuMenoBa) cuia. 3aKOH
Apxumena. [Inasanue ten. BozgyxomaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATyPBhI.

Ilepenaua naBieHUs KUAKOCTBIO U Ta30M.

Coobmaromuecs CoCyabl.

T'uppaBanueckuii mpecc.

[posiBnenue neiicTBus aTMOC(HEPHOTO TaBICHUS.

3aBUCHMOCTbH BBITAJIKUBAIOLICH CHJIBI OT 00bEMa NOTPYKEHHOM YaCTH Tea U IUIOTHOCTH YKUAKOCTH.
PaBeHCTBO BBITANIKUBAIOLIEH CHIIBI BECY BHITECHEHHOM JKUIKOCTH.

YcnoBue maBaHus Tell: IJIaBaHWE WJIHM MOTPY’KEHHE Tel B 3aBUCHMOCTH OT COOTHOIICHHUS MJIOTHOCTEH
TeJa U XKUAKOCTH.

Jlabopamopnvie pabomot u onvimel.

1. HccnenmoBaHue 3aBUCHMOCTH Beca Tella B BOJE OT 00BhEMa MOTPyKEHHOH B KUIKOCTh YaCTH Tela.

2. OnpeneneHre BBITAIKUBAIOIIEH CUIIbIL, NEHCTBYIOILEH Ha TEJIO0, NOTPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOIIEH CUJIBI, IEUCTBYIOIIEH Ha TEJIO B )KUJKOCTH, OT MacCChl TENA.

4. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKMBAIOLIEH CUIIbI, IEHCTBYIOLICH HA TEJIO B )KUIKOCTH,

0T 00bEMa OTPYKEHHOHN B )KUIKOCThH YaCTH TeJla M OT TNIOTHOCTH >KUKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Uiy KOHCTPYUPOBAHUE JIOJKU U ONIpeAeTeHUE €€ Ipy3010AbEMHOCTH.

Pasnea 5. PaGoTa u MOIIHOCTH. JHEpPIrus.

Mexannueckas paboTa. MOIIHOCTS.

IIpocThic MeXaHWU3MBI: pbYar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBmio paBHOBecus pbiuara. [IpumeHeHune
MpaBUjia PAaBHOBECHS pbluara K OJoKy. «3osotoe mnpaBwioy» mexanukd. KIIJI mpocteix mMexanu3moB. [IpocTsie
MEXaHHU3MBbI B 6I)ITy U TEXHUKE.

Mexanuueckas OHEPTIHUA. Kunernueckass u MOTCHIUAJIbHAsA JHEPrus. HpeBpalueHHe OOHOro BHOA
MEXaHHYECKOW PHEPTUH B APYToi. 3aKOH COXpaHEHHs YHEPTUH B MEXaHHKE.

Hemoncmpayuu.

1. TIlpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie padbomol u onvimel.

1. Onmnpeneneane pabOTHl CHWIBI TPEHUS TPH PABHOMEPHOM [BI)KEHHH Tejla IO TOPHU3OHTAIBHON

MTOBEPXHOCTH.

2. HccnenoBaHue ycllOBUM paBHOBECHS pblyara.

3. MWMsmepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. l3yyeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOM SHEPTUU.

8 KJIACC
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Pasnen 6. TenjioBbIe sIBJICHHUS.

OCHOBHBIE ITOJIOKCHHS MOJICKYJIIPHO--KHHETHYSCKOW TEOPUH CTPOCHHUS BellecTBa. Macca U pa3Mepsl aTOMOB
1 MOJIeKyJI. OTBITHI, TOATBEPKIAIOIINE OCHOBHBIC MOJI0XKECHUS MOJICKYIIPHO-KHHETUIECKON TCOPHUHL.

Monenu TBEPIOTO, XXUAKOTO H Ta3000pa3HOr0 COCTOSHUM BemiecTBa. Kpucrammyeckue U aMopgHbBIC Tela.
OOBsCHCHHE CBOWCTB Ta30B, XXHIKOCTEH M TBEPABIX TEI HA OCHOBE IOJIOKCHHH MOJICKYJISAPHO--KHHETHYCCKOM
Teopun. CMauMBaHUE U KaWUIAPHEIC sBIcHHS. TeIIoBoe paclIupeHne U CxKaTHE.

Temmeparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO IBMIKCHHS YaCTHIl. BHYTPEHHSS 3HEPTHS.
CriocoObl M3MEHEHHsI BHYTPEHHEH JHEPrHH: TEIUIONepeaaya W COBEpUICHHE pPabOTH. BHABI TeIutonepemayw:
TEIUTOPOBOAHOCTh, KOHBEKITUS, H3JIyYCHUE.



KonmuecTBo TerioTsl. Y ienbpHas TEIUI0OEMKOCTD BellecTBa. TeriooOMeH 1 TeIIOBOE paBHOBECHE. Y paBHEHUE
TeryioBoro OanaHca. [lnaBneHne W OTBepAeBaHHE KPUCTAUIMYECKHMX BEIIECTB. YJeNbHAs TEIUIOTa IUIaBJICHUS.
IMapooOpazoBanne u koHnaeHcanus. Vcmapenue. Kumenue. YenpHas TEIIOTa HMapooOpa3oBaHUs. 3aBHCUMOCTh
TEeMITepaTyphl KUTIEHUSI OT aTMOC(HEPHOTO JaBICHUS.

BrnaxnocTtbs Bo3ayxa.

OHeprust TOIUIMBA. Y IeNbHAs TeIUIOTa CrOpaHusl.

Ipuanune pabdotsl TermoBbix asurareneit KII/I TermoBoro meuratens. TerutoBble ABHTATENHM W 3allluTa
OKpYXKarolleu cpenpl.

3aKoH COXpaHEHHUS U MPEBPAICHHUS YHEPTUHU B TEIUIOBBIX IIPOIeccax.

JHemoncmpayuu.

HabmroeHre OpOyHOBCKOTO JABIIKCHHUS.
Habmonenne nuddysmum.
HabmroieHue siBIeHU CMaYUBaHUS U KATMJUTIPHBIX SBICHUI.
HaO:roeHune TemioBoro pacuiupeHus Tedl.
W3MmeHeHne naBNeHNs Ta3a MpHU N3MEHSHNHN 00hEMa U HaTPEeBAaHUH WIIHA OXJIAXKICHHH.
IIpaBuna u3mepeHus: TemrnepaTyphl.
Buapl Tennonepenayn.
OxJaxaeHne P COBEPIICHUN PaOOTHL.
HarpeBanwue npu coBepIieHnH paboTh BHSIITHUMH CHIIAMHU.
CpaBHeHHE TEIUIOEMKOCTEH Pa3IUUHBIX BELIECTB.
HabmoneHne xuneHus.
HabmoneHne mocTosTHCTBa TEMITEPaTypPhI IPH TUIABICHUH.
13. Mopenu TenaoBbIX JBUTATENEH.
Jlabopamopnsvie pabomot u onvimel.
OnBITH IO O0OHAPYKEHUIO ACUCTBUS CHII MOJICKYIISIPHOTO MIPUTSKCHUS.
OnBITHI IO BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITH IO HAOJIOIEHHIO TETUIOBOTO PACHINPEHHS Ta30B, )KUAKOCTEH U TBEPIBIX TEI.
Omnpenenenre JaBiaeHUs BO3AyXa B OaIOHE MINTPUIIA.
OnBITH, JEMOHCTPHPYIONINE 3aBUCHUMOCTh JABICHHS BO3IyXa OT €ro o0béMa W HarpeBaHWs WU
OXJIAXKIEHUSI.
6. IIpoBepka runoTesbl JIMHEHHOI 3aBUCUMOCTH JUIMHBI CTOJIOUKA XKHUKOCTH B TEPMOMETPUIECKON TpyOKe
OT TEeMIIEPaTypPHI.
7. HabOmoneHne n3MeHeHNs BHYTPEHHEH YHEPTUH Tella B Pe3yibTaTe TeIUIonepeaadd U paboThl BHEIIHUX
CHIL.
HccnenoBanue sBIeHUs TEIIIOOOMEHA NPU CMEIIMBaHUH XOJIOAHOW 1 TOpsUeii BOJIBI.
9. Ompenenenue KOIMUECTBA TEIUIOTHI, ITOIy4EHHOTO BOJIOH NPH TEIUIO0OMEHE C HarPeThIM METAIINYECKUM
ITHHAPOM.

10. OmnpeneneHue yaeabHON TEMIIOEMKOCTH BEIIECTBA.

11. HccnenoBanue nmpoliecca UCTIAPEHUS.

12. OmnpezneneHne OTHOCUTEIHHOM BIQXKHOCTH BO3yXa.

13. Omnpeznenenue yaenbHON TEIJIOTHI IIABJICHUS JIbAA.

Paznen 7. duekTpuyeckue ¥ MArHUTHbIE SIBJIEHMS.

OnexTpuzanus Ten. J[Ba pojia aJIeKTpUUECKHUX 3apsaoB. B3aumoneiicTBue 3apsokeHHBIX Tell. 3akoH Kynona
(3aBUCHUMOCTD CUJIbI B3aUMOZEHCTBHSI 3apsS>KEHHBIX TeJl OT BEIMUYMHBI 3apSJI0B U PACCTOSHUSI MEXKIY TEIaMHU).

OnexTtpuueckoe none. Hanpsyxk€HHOCTb 3IEKTpUUECKOro Mojsl. I[IpHHIMI CyNepno3uiuy 3IeKTPUUECKUX
nosei (Ha Ka4eCTBEHHOM ypPOBHe).

Hocwurenu anexTpuaeckux 3apsIoB. DIeMeHTapHbIH AeKTprdeckuii 3apsia. Ctpoenue atoma. [IpoBogHukH 1
JRJIEKTPUKHU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3apsijia.

ONeKTpUUecKnii TOK. YCIIOBHS CYIIECTBOBAHMS BJIEKTPHUECKOTO TOKAa. VICTOUHMKM MOCTOSHHOTO TOKa.
JleiicTBUS 3IEKTPHUUECKOTO TOKA (TETUIOBOE, XMMUYIECKOE, MarHUTHOE). DIEKTPUIECKUH TOK B KHIKOCTAX W ra3ax.
WcToYHUKH 3IeKTPHUYECKOro ToKa. VICTOYHMK 3neKTpudeckoi sHeprun it Camapcekoit obmactu, Bomxcekas I'OC
vMeHu JlenuHa.

OnexTpuueckas nenb. Cuna Toka. Dnekrpuueckoe HampspkeHue. COnpOTHBIEHHE NMPOBOAHUKA. Y I€IBHOE
CONPOTHBIIEHHE BellecTBa. 3akoH OMa Juig ywacTka nenu. [lociemoBaTenbHOE M MapalIeIbHOE COEIAUHEHHE
MPOBOIHHKOB.

PaboTa 1 MOIIHOCTD AJIEKTPUUECKOTO ToKa. 3akoH Jxoyns—JIeHna. DiaekTpuieckue Lenyu U NoTpeOuTenn
JJIEKTpUUECKOl SHeprun B ObITy. KopoTKoe 3ambIkaHue.

ITocrostHHBIE MarHUTEL. B3aumoeiicTBUuEe NOCTOSHHBIX MarHUTOB. MarHuTHoe noje. MarautHoe nose 3eMian
W ero 3HadeHWe i XKU3HM Ha 3emie. OmeIT Dpcrena. MarHuTHOE MoJie AJIEKTPUYECKOTo Toka. [IpmMeneHwe
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3IEKTPOMArHUTOB B TeXHUKE. J{eficTBUe MarHUTHOTO MOJI Ha MPOBOJHUK C TOKOM. DJIEKTPOABUraTedb NOCTOSIHHOTO
ToKa. Mcnonb3oBanue 31€KTPOABUTaTENECH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.
Omnebitel Dapazes. SIBnenue snekTpoMarHuTHOH MHAYKIUK. [IpaBuito Jlenua. Dnekrporeneparop. CriocoOs
MOJTyYSHHUS SJIEKTPUUYECKON SHEPTUHU. DINEKTPOCTAHIIMH Ha BO30OHOBIISIEMBIX UCTOYHHUKAX YHEPTHH.
Hemoncmpayuu.
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25.

DNeKTpU3aIs TEl.

JIBa pojia 31EKTPUUECKUX 3apsI0B U B3aUMOICHCTBUE 3apSHKEHHBIX Tell.
YeTpoHCTBO U AEMCTBHE 3IEKTPOCKONA.

DnexTpocTaTHdecKast HHAYKITUS.

3aKOH COXpaHEHUs ATEKTPUUECKUX 3apsIIOB.

IIpOoBOIHUKY U IUINEKTPUKH.

MopenupoBaHue CUIIOBBIX JINHUHM 3JIEKTPUUECKOTO MOJIS.
HcTo4HMKY TOCTOSIHHOTO TOKA.

JefCcTBUS 3IIEKTPUUECKOr0 TOKA.

DNEeKTPUIECKUH TOK B JKUAKOCTH.

l"a3oBbIi1 pazpsa.

N3mepenue cuibl TOka aMIIepMETPOM.

M3MmepeHune 3eKTpUUeCKOro Haps>KEHUS BOJIBTMETPOM.

PeocTar u Marasus cOnpoTUBIICHUHN.

B3anMopeiicTBHE TOCTOSSHHBIX MarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH pa3AeiieHuUs OJOCOB MarHuTa.
MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
OmnsIT OpcTena.

MarnuTtHoe noje ToKa. DIeKTPOMarHur.

JleficTBE MarHUTHOI'O MOJISL HA IPOBOJIHUK C TOKOM.
OJeKTpOBUTaTeNb IOCTOSHHOIO TOKA.

HccnenoBanue siBIEHUS 3IEKTPOMArHUTHOM HHAYKIIMH.

Oneitel Gapages.

3aBHCUMOCTE HanpasJICHUA UHAYKIIMOHHOT'O TOKa OT yCJ'IOBI/II71 €ro BOBHUKHOBCHUSI.
DeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomot u onvimel.

ok wnNeE

8.
9.

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

18.
19.
20.
21.

OnBITH IO HAOTIOICHAUIO JIEKTPHU3AIHN TeJ HHAYKIHEH U TIPU COPUKOCHOBCHHH.

UccnenoBanue neiCTBUS IEKTPUIECKOTO TOJISI HA MPOBOIHUKH U TUAJICKTPUKH.

COopxka u mpoBepka pabOTHI AMEKTPUIECKOH [IENH MOCTOSIHHOTO TOKA.

M3mepeHue U peryaupoBaHUe CHIIbI TOKA.

Nsmepenue u perynupoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCUMOCTU CWIIBI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUST Ha PE3UCTOpE.

OIBITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD JIEKTPUUECKOr0 COIPOTUBIIEHHS IPOBOJHHUKA OT €r0 JJIMHBL,
IUIOLIA/I OTIEPEYHOT0 CEUEHUS U MaTepuaa.

[IpoBepka mpaBuiia CI0KEHUS HAMIPSDKEHUN TIPU MOCIEA0BaTEIbHOM COSIMHEHUH JIBYX PE3UCTOPOB.
IIpoBepka npaBuiia i CUJIbI TOKA MPHU NapaLIEIbHOM COETUHEHUH PE3UCTOPOB.

OnpepneneHue padOTHI IMEKTPUIESCKOTO TOKA, UAYILETO Yepe3 Pe3rCTop.

OmnpezneneHne MOIITHOCTH 3JIEKTPUIECKOTO TOKA, BBIJIEIIIEMON Ha Pe3UCTOpe.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYLIETO Yepe3 JIAMIIOUKY, OT HAIPSDKEHUST Ha HEH.
Omnpenenenue KIIJ] narpeBarens.

HccnenoBanue MarHUTHOTO B3aUMO/ICHCTBUS TIOCTOSTHHBIX MarHUTOB.

M3yueHne MarHuTHOTO TOJISl TOCTOSTHHBIX MAarHUTOB MPHU MX O0BEMHEHUHN U Pa3IeICHUN.
UccnenoBanue necTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCIMOCTh CHJIBI B3aUMOJICHCTBHS KATYIIKN C TOKOM M MarHUTa OT CHJTBI
TOKa Y HalpaBJIeHUs TOKA B KaTYILKE.

M3yuenune neldCTBUS MAaTHUTHOTO TIOJISI HA TIPOBOTHUK C TOKOM.

KonctpyupoBaHue 1 u3ydeHue padoOThI JCKTPOIBUTATEIIS.

N3amepenue KIIJ[ anexkTpoaBuraTeibHOM yCTaHOBKH.

OMBITHI 110 UCCTIEIOBAHUIO SBJICHHS JIEKTPOMArHUTHOW MHAYKIIUU: UCCIIEIOBAHNE N3MEHEHUH 3HAUSHUS
1 HalpaBJIeHUs UHIYKIMOHHOIO TOKA.

9 KIIACC

Pa3znen 8. Mexannueckne siBJIEHUS.



Mexannueckoe ABMkeHHe. MartepuanbHas Touka. Cucrema oTcuéra. OTHOCHUTENBHOCTh MEXaHHYECKOIO
JBIDKEeHUs. PaBHOMepHOoe mpsiMonuHeitHoe aBmwxkeHue. HepaBHOMepHoe mnpsMmonuHelHoe ABmwkeHue. CpenHsas U
MT'HOBEHHAsl CKOPOCTh TeJla IPU HEPaBHOMEPHOM JABHKECHUU.

Yckopenue. PaBHoyckopeHHOE npsiMosinHeHoe aBrxkeHne. CBoboaHoe nageHue. OnbiTel [ anumnes.

PaBHOMepHOE ABMKEHHE 10 OKpyKHOCTH. [lepron u yactora obpamenus. JInHeitHas u yriaoBas CKOPOCTH.
LlenTpocTpeMuTENIPHOE YCKOPEHHE.

Ilepaeiii 3axon Herotona. Bropoii 3akon Hetotona. Tpetuii 3akoH HetoroHna. [IpuHImMn cyneprno3uuuu cuil.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHUs: cuila TPEHHS CKOJBKCHHMS, CHJIa TPEHHUS MOKOSI, APyTHUE BUIIBI
TpEHUs.

Cuiia TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHSL. Y CKOPEHHE CBOOOIHOTO MaieHus. [IBIKEHHUE TIIAaHET BOKPYT
Comnrna. ITepBast kocMuueckast CKOpocTs. HeBeCOMOCTh 1 TEPErpy3KH.

PaBHOBecue MarepualibHO# TOUkH. AOcoI0THO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tesa ¢ 3aKperuIEHHOM
OCBIO BpaleHus. MoMeHT cuibl. LleHTp TsoxecTH.

Nmnynsc Tenma. M3meHenue wummyinbca. MMmynsc cumbl. 3aKOH COXpaHEHHMsS HMITyJbca. PeakTHBHOE
JIBIDKEHUE.

Mexanunueckas paboTa U MOIIHOCTh. PaboTa CHJT TSDKECTH, YIPYrocTH, TpeHus. CBs3b SHEPIUU U PabOTHI.
IlorennuanbHas sHeprus Teja, MOAHATOrO HaJ MOBEPXHOCTHIO 3eMiIH. [loTeHIanbHas SHEPTHs COKATON MPYKUHBL.
Kunernueckas sHeprus. Teopema O KHHETHYECKOM DHHEPrud. 3aKOH COXPAHEHUS MEXAHMYECKOW DHEPIUU.
PeaxtuBHble aBmkenus. Camapa kocmuueckas, npeanpusitus PKI «IIporpeccy, CHUY

JHemoncmpavyuu.

HaGunonenue MexaHuueCcKOoro BIKEHHUS TeJla OTHOCUTEIBHO PAa3HBIX TEJ OTCUETA.

CpaBHeHUE MyTel U TPAEKTOPUI JBUKEHUS OJHOTO U TOTO K€ TelIa OTHOCHTENBHO Pa3sHbIX TEN OTCUETA.

H3MmepeHne cKOpoCTH U YCKOPEHHSI IPSIMOJIMHENHOTO JBUKEHUS.

HccnenoBanue Npu3HAKOB PaBHOYCKOPEHHOTO JABMKEHHUS.

HabmroneHne aBHKEHNS Tela 10 OKPYKHOCTH.

HaOmoneHne MexaHWYeCKHX SBICHUH, MPOUCXOISMIMX B cucTeMe oTcuéra «Tenmexkay mpu eé

PaBHOMEPHOM M YCKOPEHHOM JIBIDKCHHH OTHOCUTEIBHO KabnHeTa Gpru3nky.

7. 3aBHCHMOCTb YCKOPEHHs TeJla OT MacChl Tesla U ACUCTBYIONIEH Ha HEro CUJIBI.

8. HaOmonenue paBeHCTBa CHIT TIPH B3aUMO/ICHCTBIH TEIL.

9. l3meHeHue Beca Tena NPU YCKOPEHHOM JIBHKECHUU.

10. Ilepenaua umnyibca NpU B3aUMOACUCTBUU TEIL.

11. TIpeoOpa3oBaHus SHEPTUM NIPH B3AUMOICHCTBUH TEJI.

12. CoxpaHeHHue UMIyJbca IPU HEYIPYTOM B3aHUMOIEHCTBHH.

13. CoxpaHeHHe UMITyJIbca IPU aOCOTIOTHO YIPYTrOM B3aUMOJIEHICTBUH.

14. HabnrogeHne peakTUBHOTO JIBHKEHHUSI.

15. CoxpaHeHHe MEXaHHYECKOH SHEPTHH IPH CBOOOIHOM ITaJICHHH.

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

Jabopamopuvie pabomul u onvimol.

1. KoHcTpyupoBaHHe TpaKTa A pa3sTOHA U AaJbHEHIEro paBHOMEPHOTO ABWXECHUS IIIAPUKA UITH TEJICHKKH.

2. Ompenenenune cpeHel CKOPOCTH CKOJIBKEHMS OpYCKa MITH IBM)KEHHS [IAPHKa [0 HAKIIOHHON TIOCKOCTH.

3. OmpeneneHne yCKOPEHUS Teja MIPU PaBHOYCKOPECHHOM JBH)KEHUH 110 HAKJIOHHOH TIOCKOCTH.

4. HccnenoBaHue 3aBUCHMOCTH IYTH OT BPEMEHHM IPH PaBHOYCKOPEHHOM JBIKEHHH 0€3 HaudallbHOI
CKOPOCTH.

ok wnNE

5. IIpoBepka runoOTE3bI: €CJIU NIPH PABHOYCKOPEHHOM JIBH)KEHHN 0€3 Ha4albHOW CKOPOCTH ITyTH OTHOCSTCS
KaK psii HEUETHBIX YUCEIl, TO COOTBETCTBYIOINE IPOMEKYTKH BPEMEHH OJJUHAKOBBL.

6. HccrnenoBaHue 3aBUCUMOCTH CHIIBI TPEHHUS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO JIaBJICHHS.

7. Omnpenenenne ko3 HUIMEHTA TPEHUS CKOJIBKEHHUS.

8. Omnpenenenue KECTKOCTHU MPY>KUHBL.

9. Ompenenenne pabOTH CHIBI TPEHHS NPH PAaBHOMEPHOM [BIDKCHHHM Teja IO TOPH30HTAIBHOM

MTOBEPXHOCTH.

10. OmnpexnencHue pabOTHl CHIBI YNPYTOCTH MPH MOABEME Ipy3a C HCIOJIB30BAHHUEM HEIMOJBIKHOTO U
MMOJABMYKHOTO OJIOKOB.

11. UzydeHue 3aKOHA COXPaHCHUS YHEPTHU.

Pazgen 9. Mexannyeckue KoJ1e0aHUsA M BOJTHBI.
Konebarenproe nBmkenune. OCHOBHBIE XapaKTEPHCTUKU KOJEeOaHWH: MEpHoN, YacToTa, AaMILTUTYAA.
MaremaTHUeCKHid U IPYKUHHBIN MasSTHUKH. [IpeBpaienue sHeprur npu KojaedaTeTbHOM ABMKCHUH.



3aryxatomue koneOanus. BreiHykIeHHbIC KojeOanus. Pe3zonanc. Mexanuueckue BoOJHBL CBOHCTBa
MeXaHW4YecKUx BOJH. [IpojmonpHble M mMomepeyHble BOJHBL. JIJIMHA BOJHBI M CKOPOCTh €€ pachpOCTpaHEHHUs.
MexaHu4yeckue BOJIHBI B TBEPAOM Telle, CECMUYECKUE BOJHBL.

3Byk. 'poMKOCTh 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. MH(pa3Byk U yabTpa3ByK.

Hemoncmpayuu.

ok wWwNE

Habmonenne xoneGaHMiA TeN TOA JSHCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HaGmonenue xoneGanuii rpy3a Ha HUTH U Ha TIPYXKUHE.

HabmoneHne BRIHYXIEHHBIX KOJICOaHUH U pe30HaHca.

PacnipocTpaneHre MPOAOIBHBIX M HONEPEYHBIX BOJIH (Ha MOJCIIH).
HaGumonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI pe30HaHC.

JIa6opam0prte padomol u onvimol.

ok wnNE

7.

OmnpeneneHre 4acTOTH M IEPHOIA KOJICOAHNH MaTEMAaTHIECKOTO MasiTHHIKA.

OnpezeneHue 4acTOTHI U IepHo/ia KoJaeOaHUH MPy>KUHHOTO MasgTHUKA.

HccnenoBanue 3aBUCUMOCTH IIEpHOa KoJIeOaHNi MOJBEIIEHHOTO K HUTH TPpy3a OT AJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH ITeproa KojeOaHnH MpyKUHHOTO MAasiTHHKA OT MacChl Tpy3a.

[TpoBepka HE3aBUCHMOCTH MEPUOAa KOJIeOaHU Ipy3a, OJBEICHHOTO K HUTH, OT MacChI rpy3a.

OMBITHI, IEMOHCTPUPYIOLIHE 3aBUCUMOCTD IIEPHO/Ia KOJIeOaHUi NPYKMHHOTO MasiTHUKa OT MaccChl Ipy3a
1 KECTKOCTU NPY>KUHBI.

W3mepenne yckopeHHus CBOOOIHOTO MaieHHS.

Pasnen 10. DinekTpoMarHuTHOE 10J1e M 3JIEKTPOMATrHUTHbIE BOJIHBI.

DONEeKTPOMarHuTHOE ToJie. OJeKTPOMAarHUTHBIC BOJHBL. CBoiicTBa 3ieKTpoMarHWUTHBIX BONH. [llkama
3JIEKTPOMArHUTHBIX BOJH. MICTIOIb30BaHNE IIEKTPOMArHUTHBIX BOJH JUIS COTOBO CBS3H.

DnekTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BoaHOBBIE CBOIiCTBA CBETA.

Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH.
BoitHOBEIE cBOMCTBA CBETA.

Jabopamopnvie pabomut u onvimol.

1.

W3yueHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIE SIBJICHHS.

JlygyeBas moaens cBeta. Vicrounuku cera. [IpsiMonnHeiHOe pacmpocTpaHenue cBeta. 3atmenus CoHIA U
Jlynbl. Otpaxkenue cBeta. [Imockoe 3epkano. 3aKOH OTpaKeHHs CBETa.

[Ipenominenne cBeTa. 3aKOH MpeIoOMIICHUS cBeTa. [lomHOE BHYTpPEHHEEe OTpaKCHHE CBeTa. Mcmoip3oBaHHE
MOJTHOTO BHYTPEHHETO OTPAKCHUS B ONITHYECKUX CBETOBOAX.

Jlunrza. Xonx mydeir B nmunH3e. OnrTHueckas cucrteMa (oTroarmapaTa, MAKPOCKONA M Teieckoma. [7a3 kak
ONITUYECKas CHCTeMa. bIM30pyKOCTh U TATEHO30PKOCTb.

Pasnoxxenne Oenoro ceeta B criektp. Onbitel HetoToHa. CloXKeHHe CrieKTpalbHBIX IIBETOB. J(Hcnepcus cBeTa.

JHemoncmpavyuu.

©ENOUAWNE

IIpsimonuHEtHOE PACcIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBeTa.

[Toydenne n3o0pakeHuii B MIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.
IIpenomnenue ceera.

OnTu4ecKuii CBETOBOI.

Xoa aydeit B coOuparomieit ImH3e.

Xon aydeil B pacceuBaroLlei JIMH3E.

[Nony4eHne M300pakeHnHt ¢ ITOMOIIBIO JIMH3.

[TpuHnun neiicTBus GoToannapaTa, MUKPOCKOIA U TEJIECKOA.

10 Mopens rimaza.

11. Pasnoxenue 0eoro cBera B CIEKTP.

12. Tomyyenue Oenoro CBETa IMPH CIOKECHUHU CBETA Pa3HBIX [BETOB.
Jlabopamopnvie pabomot u onvimel.

1.
2.
3.

No v s

HccnenoBaHue 3aBUCUMOCTH YTIJila OTPaXEHHsI CBETOBOTO JIyya OT yriia MaJieHusl.

N3ydeHue xapaKTepUCTHK N300pasKeHHS MTPEeIMETa B INIOCKOM 3epKaie.

HccrenoBanue 3aBUCUMOCTH YTJIa MPEIIOMIICHHS CBETOBOTO JTyda OT YIJIa MAJICHHS Ha TPAHUILIE «BO3IyX—
CTEKIIO».

ITonydyenne n300paxeHui ¢ TOMOIIHIO0 COOMUPATOTIEH JIMH3HI.

OnpenencHre GOKYCHOTO PACCTOSHUS U ONTHYSCKON CHIIBI COOMPAOIICH JTHH3HI.

OnBITH IO PA3TIOKECHUIO OETIOTO CBETA B CIICKTP.

OMBITHI IO BOCTIPUSATHIO [[BETA MIPEIMETOB NP NX HAOIIOACHHH Yepe3 IIBETOBbIC (PHUIBTPBL.

Pasz[e.ﬂ 12. KBaHTOBbBIE SIBJIEHHS.



Oneitel Pesepdopna u mianerapHast Moaenbs atoma. Mogens aroma bopa. Mcnyckanue u norsoueHue cBera
atoMoM. KBaHThI. JInHeUaThle CIEKTPEI.

PapgnoaktuBHOCTh. Alnbha-, Oeta- M ramma-usnydeHusi. CTpoeHue aTomHOro sjapa. HykioHHas Monens
aToMHoro sapa. M3oronsl. PaguoaktuBHble npespaieHus. Ilepuon nomypacmnana aTOMHBIX siAEP.

Snepuble peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOIO U MacCOBOTO YUCEN. DHEprus CBSI3U aTOMHBIX sJiep.
CBs13p Macchl 1 dHepruu. Peakunu cuHTe3a u geneHus saep. Vicrounnku s3aeprun ConHIa 1 3BE31I.

SlnepHas sHepreTuka. JleiicTBUS paglOaKTUBHBIX U3JTyUYE€HUHN Ha KUBbIE OPraHU3MBI.

JHemoncmpavuu.

CrieKTpbl U3JTyYeHHs U TOTJIOLICHNUS.

CrieKTpbl pa3InIHbIX Ta30B.

CriexTp Bozoposa.

HaGmonenue TpekoB B kamepe Buinbcona.

Pabota cuérurka HOHU3UPYIOUUX U3ITyYCHHH.

. Peructpanms u3imydeHus MpUPOIHBIX MUHEPAIOB U MIPOILYKTOB.

Jlabopamopnvie padbomut u onvimol.

1. HabnroseHue CIUIOMIHBIX U JIMHEWYaThIX CIIEKTPOB U3ITyUYCHHUSI.

2. MHccrnenoBaHue TPEKOB: H3MEPEHHUE YHEPTUH YACTHUIIBI IO TOPMO3HOMY Iy TH (110 GoTOrpadusiM).

3. HM3mepeHune paanoakTUBHOTO (hOHA.

IHoBTOpPHTE/ILHO-00001IAK0IIMIT MOAYJIb.

[oBTOpHUTENEHO--0000MAIOIKI MOIYTh MPEeIHA3HAYCH JJIS CUCTEMATH3alud U OOOOMICHHS MPEeIMETHOTO
COJICPKAHMUS U OIBITA JCSITEIBHOCTH, TPHOOPETEHHOTO MPH N3YUCHUU BCETO Kypca (PM3UKH, a TAKXKe IS OATOTOBKU
K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHY 0 (hHU3HKe IJIs 00yJaoIIMXCsl, BRIOPABIINX ATOT YICOHBIH MPEIMET.

IIpy m3y4yeHMH NAHHOTO MOAYJIS PEAIHU3YIOTCS U CHCTEMAaTU3UPYIOTCS BHIBI JIEATEIBHOCTH, Ha OCHOBE
KOTOpBIX O0ECHEeYNBACTCs JOCTIKEHUE MPEAMETHBIX U METAIlPEAMETHBIX IUIAHUPYEMBIX pe3YJbTaToB O00Yy4eHHs,
(hopmupyeTcsl eCTeCTBEHHOHAaYYHasi TPAMOTHOCTh: OCBOCHHE HAYYHBIX METO/IOB MCCIIEIOBAHUSI SIBJICHUH NPUPOJIBI 1
TEXHHUKH, OBJIaJICHUE YMECHUSAMH OOBACHATH (DU3UUESCKHE SBICHUS, IPUMEHSIS ITOJyYeHHbIE 3HAHUSI, PelIaTh 3a/1auu,
B TOM YHCJIE KaUeCTBEHHBIEC U 3KCIIEPUMEHTAJIbHEIE.

[TpuHIMIHANEHO NESITENEHOCTHBINA XapakTep JaHHOTO pasjielia pean3yercs 3a C4ET TOro, YTo 00yJaroumecs
BBITIOJTHSIOT 33/IaHUS, B KOTOPBIX UM IpeIaraeTcs:

Ha OCHOBE TIOJIyYEHHBIX 3HAHUH PacIlO3HABATh M HAYYHO OOBACHATH (PH3MUYECKUE SBICHUSA B OKPYKAFOIICH
MIPUPOAE U TIOBCETHEBHOM JKU3HHU;

HCIIONIE30BaTh HAYYHBIC METO/IBI UCCIICIOBAHMS (DU3UICCKUX SBIICHHUI, B TOM YHCJIE IS IPOBEPKU TUIIOTE3 U
MOJYYCHUS TEOPETUUECKUX BHIBOJOB;

OOBSICHAT, HAy4YHBIE OCHOBBI HauOojee BaKHBIX JOCTHXKCHHH COBPEMEHHBIX TEXHOJOTHH, HamlpuMep,
MPAaKTUYECKOTO MCIIOJIB30BAaHMS Pa3IMIHBIX HCTOYHUKOB SHEPIHH Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS
BCEX W3BECTHBIX BUIOB SHEPTHUH.

ok wheE



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOTI'O OBIIETI'O OBPA3OBAHUSA

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

METAINPCIMETHBIX U IPEAMETHBIX O6paSOBaTeJ’ILHHX PE3yJIbTATOB.

B pesympraTe m3ydeHus (U3WKH Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS y OOydaromerocs OyayT

cOpMHUPOBAHBI CIEAYIOIINE THIHOCTHBIE PE3YJIBTATHI B YACTH:

1) naTpMOTHYECKOI0 BOCTIMTAHUSA:

— IPOSIBIICHIE HHTEpeca K UCTOPUU H COBPEMEHHOMY COCTOSTHHIO POCCHICKOH (pr3ndyecKkoit HayKw;

— IICHHOCTHOE OTHOIICHHE K JTOCTIKEHUSAM POCCHICKIX YUEHBIX --(H3HKOB;

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

— TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCY)XICHHH OOIIECTBEHHO 3HAYNMBIX M STHYECKUX IIPOOIEM,
CBSI3aHHBIX C TPAKTUYECKUM MPHUMEHEHHEM JOCTIKCHAN (PH3HUKHY;

— OCO3HAHHE BaXXHOCTU MOPAIbHO--3TUYECKUX IPUHLMIIOB B AESTEIBHOCTH YUYEHOTO;

3) 3cTeTH4eCKOro BOCIUTAHUSA:

— BOCHIPHUSTHE SCTETHICCKUX KadecTB (PU3HIecKoif HAyKH: €€ TapMOHHYHOTO IOCTPOCHHUS, CTPOTOCTH, TOYHOCTH,
JIAKOHUYHOCTH;

4) 1eHHOCTH HAYYHOI'0 IO3HAHMSA:

— OCO3HAaHWE IEHHOCTH (PH3MYECKONW HAyKW KaK MOIIHOTO WHCTPYMEHTA IO3HAHHS MHPA, OCHOBBI Pa3BUTHSA
TEXHOJIOI'NH, BAXKHEUIICHU COCTABIAONIEN KYJIbTYPBI;

— pa3BUTHE HAYYHOM JIIOO03HATENLHOCTH, HHTEPECa K UCCIIEI0BATEILCKON IESITEIbHOCTH;

5) hpopmupoBaHus KyJbTYPHI 310POBbS M IMOLMOHAIBHOTO 01ar0NOTYYHs:

— 0CO3HAHUE LIEHHOCTHU 0€30I1acHOT0 00pa3a )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE, BAXKHOCTH ITPABHUII
0e301acHOr0 TMOBEACHHS Ha TPAHCIOPTE, Ha JIOPOrax, C JJIEKTPHYECKUM M TEIUIOBHIM O0OpYZOBaHHUEM B
JAOMAIlIHUX YCJIOBUSX;

— cOpMHUPOBAHHOCTH HABBIKA pPe(IICKCHH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAKOT'O JKe IpaBa y JApyroro
YeJI0BEKa;

6) TPy10BOr0 BOCIIMTAHMA:

— aKTHBHO€ YYacTHE B PEUICHHH IPAKTHYECKHX 3ajad (B paMKax CeMbH, 00pa30oBaTeNbHOW OpraHW3alluy,
ropoja, Kpas) TeXHOJOTHMYEeCKOW M COLMAIILHOIM HalpaBIeHHOCTH, TPEOYIOUIMX B TOM 4HCiIe M (U3MYECKUX
3HAHWM;

— UHTEpeC K NPAaKTHIECKOMY M3YUECHHUIO Ipodeccuil, CBA3aHHBIX ¢ (GU3UKOMH;

7) 3K0JI0r14ecKOro BOCIIUTAHMS

— OpHUCHTAaIMs Ha MpUMEHCHHe (U3UYECKHX 3HAHWH M1 pelIeHHs 3a/1a4 B 00JAcTH OKpY’KAaloIIeH Cpeisbl,
IJTAHUPOBAHUS MIOCTYIIKOB U OLIEHKH MX BO3MOJKHBIX MOCJEICTBUN JJIs1 OKPYKAIOIIEeH Cpelibl;

— OCO3HAHME TI00ATHHOTO XapaKTepa IKOJOTHICCKHUX MPOOIIEM U MyTeH UX PeIICHHS;

8) ajanTanMu K M3MEHSIOLIMMCSH YCJOBUSIM COLMAJILHOM M NPUPOAHON cpeabl:

— TOTpPeOHOCTh BO B3aMMOACHUCTBHM TPW BBIIOJHCHWH WCCICJOBAHUH W TPOCKTOB  (DU3UUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

— MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€PE3 NPAKTHUECKYIO AESITENbHOCTD;

— 1oTpeOHOCTh B ()OPMUPOBAHMM HOBBIX 3HAHHWM, B TOM 4uciie GopMyiIHMpoBaTh HJIEH, TIOHATHUS, THIOTE3BI O
¢dusnyecknx 00bEKTax M SBICHHSX;

— OCO3HaHHME JePUIIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;

— IUIAaHUPOBAHKE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKHUX 3HAHUH;

— CTpeMJICHHE aHAJIM3MPOBATh W BBIABIATH B3aUMOCBS3H IPUPOJIBI, OOIIECTBA M SKOHOMHKH, B TOM YHCIE C
UCTIONIb30BaHHEM (PU3NYECKUX 3HAHUIM;

— OLICHKA CBOMX JICUCTBHH € Y4ETOM BIIMSHUS Ha OKPYXKAIOLIYIO CPEy, BO3MOXKHBIX III00AIBHBIX TIOCIIEICTBUH.

METAINNPEAMETHBIE PE3YJIBTATBI

B pesynbeTaTe ocBOSHHS MPOrpaMMBI 0 (pU3HKE HAa yPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus y 00ydaroerocs

OynyT chopMHUPOBAaHEI MeTaNnpeIMeTHbIE Pe3yabTaThl, BKIIOYAMOIINAE TTO3HABATEILHBIE YHUBEPCATbHBIE YIeOHbIC
JIEHCTBUSI, KOMMYHHKATHUBHBIC YHUBEpCAbHbIC y4YeOHBIE NIEHCTBUS, PETYJATHBHBIE YHUBEpCajbHbIE YydeOHBIC
JIEUCTBHSI.

ITo3naBaTenbHBIC YHHBEpPCATbHBIC y4eOHbIE 1l CTBUSA

ba3oBble JJornyeckne AeiicTBHSA:

®  BBIIBIITH U XapaKTEPH30BaTh CYIECTBCHHBIC IPU3HAKH 00BEKTOB (SIBICHUIN);



yCTaHaBJIMBAaTh CYIIECTBEHHbIH NPU3HAK KiIaccH(UKAIMK, OCHOBaHHS AJIsl 000OIIEHNS U CPaBHEHMUS;
BBISIBJIATh 3aKOHOMEPHOCTH U TPOTHBOPEYMs] B pacCMaTpUBAaEMbIX (haKTaX, NAHHBIX W HAOIIOJICHUSX,
OTHOCSIIHUXCS K (PU3UYECKUM SIBICHHSIM;

BBISIBJIATH MPUYMHHO--CJICACTBEHHBIE CBS3U IIPH U3YYCHUH (PU3NUECKHUX SBJICHUH W NPOLECCOB, JeaTh
BBIBOJIBI C HCIIOJBb30BAaHUEM JACAYKTHBHBIX M MHIYKTHBHBIX YMO3AKJIIOUYEHHH, BBIIBUIATh T'HIIOTE3BI O
B3aHMOCBS3IX (DM3HIECKHX BEJIMYHH;

CaMOCTOSITENIFHO BEIOHMPATh crocol pemeHus y4eOHOH (H3M4eckoil 3amadn (CpaBHEHHE HECKOIBKHUX
BapHaHTOB pEIICHUS, BBIOOp HamOojee IMOOXOIAIIETO C Y4YETOM CaMOCTOSTENBHO BBIISICHHBIX
KpPUTEPHEB).

Ba3oBble ucciieoBarejibCKue JeiCTBUA

HCIIOJIb30BaTh BOMPOCH! KaK MCCIIE0OBATEIILCKAN HHCTPYMEHT TO3HAHHS,

MPOBOJUTE MO CAMOCTOSATEIHHO COCTABICHHOMY IUIAHY OIBIT, HECIOKHBIA (PU3NYCCKUN SKCIICPUMCHT,
HEOOJIBIIIOE UCCIICAOBAaHNE (PU3NICCKOTO SIBIICHHUS,

OIICHUBATh HA MPUMEHUMOCTH U JIOCTOBCPHOCTh HHPOPMAITUIO, TIOTYUICHHYIO B XOJI€ HCCIICOBAHUS HITH
SKCIICPUMCHTA,;

CaMOCTOSTEIILHO (POPMYIIHPOBATH 00OOIICHUS ¥ BBIBOIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOJIIOCHHUS,
OTIbITA, UCCIICAOBAHUS;

MPOTHO3UPOBaTh BO3MOXKHOE JajibHeiilee pa3BUTHE (UIUUSCKHX MPOLIECCOB, & TAKKE BBIABHIATH
MPEANOI0KEH s 00 UX PA3BUTHH B HOBBIX YCIOBHUSIX M KOHTEKCTaX.

Pabora c undopmanueii:

NPUMEHATH PA3IMYHbIe METOJBI, HHCTPYMEHTHl U 3alpoChl IIPH IOMCKE W OTOOpe HMH(OpMAaIMU WU
JIAHHBIX C YU4ETOM NpeIIoKEeHHON Y4eOHOH (hr3MYecKoi 3a1auu;

aHAJIM3MPOBATh, CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH MH(GOPMALMIO Pa3IMYHBIX BHIOB U (OpM
NPE/ICTABJICHHUS;

CaMOCTOSATENbHO BBIOMPATh ONTHUMANBHYIO (GOpMY TNpeacTaBieHHs MHPOPMAIMU U WLIIOCTPUPOBATH
pelraemMble 3aJja4u HECIIO)KHBIMH CXEMaMHU, JIMarpaMMaMu, HHO# rpaduKoil U nX KOMOMHAIUSMH.

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

B X0Ze 0oOCyXIeHHs y4eOHOro MaTepuaiia, pe3ylbTaToOB JIAOOpaTOPHBIX pabOT M IPOEKTOB 3a/1aBaTh
BOIIPOCHI IO CYIIECTBY OOCYXKIaeMOl TEMBI W BBICKA3hIBaTh WICH, HAIICJICHHBIC Ha pEIICHHe 3aJadd 1
MoJIep>KaHue OJIaro)kKenaTebHOCTH OOIICHIS;

COIIOCTAaBJISITh CBOM CY)KIEHHS C CY)KICHHAMU APYTUX YIaCTHUKOB JHAajiora, 0OHApyKHBaTh pPa3lIMdue U
CXOJICTBO MO3ULUIA;

BbIpaXkaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJIMYHO  MPEICTABIIATH  PE3yJbTAThl  BBIMOJHEHHOTO (DHU3UYECKOTO  OMbITa  (IKCIIEPUMEHTA,
HCCIIEI0BaHMS, IPOEKTA);

MOHUMATh M HWCIOJB30BAaTh MPEUMYINECTBA KOMAaHIHOW W WHIUBUAYaJbHOW pabOThl MPHU pPEleHUU
KOHKPETHON (QU3HUECKON POOIIEMBI;

MPUHUMATh I€JIM COBMECTHON JESATEIbHOCTH, OPraHU30BbIBATH JEUCTBUA MO €€ JIOCTUKEHUIO:
pacrpeneNsiaTe poii, 00CYKIaTh TPOLECCHl M Pe3yJbTaThl COBMECTHOH paboThl, 0000IIaTe MHEHHUS
HECKOJIBKHX JIIO/IEH;

BEINIOJTHATh CBOIO YacTh PabOTHI, JOCTHTas KadeCTBEHHOT'O pE3yNbTaTra 10 CBOEMY HAIPaBICHUIO U
KOOPJIUHUPYS CBOU ACHCTBUS C APYTMMHU WiIEHAMU KOMaH/bI;

OIICHUBATh KAadeCTBO CBOErO BKJIaJa B OOMHMHA NPOAYKT IO KPHUTEPHSAM, CaMOCTOSTEIHHO
c(hopMyIMpPOBAaHHBIM YYaCTHHUKAMH B3aUMOICHCTBUSI.

PeryJ’[flTﬂB]—lLle YHHUBEpCaJbHbIE y‘leﬁHble JedcTBUSA

Camoopranu3anus:

BBISIBIITH TPOOJIEMBI B JKU3HEHHBIX W YYCOHBIX CHTYalHAX, TPEOYIOMMX Il PEHICHUS (HU3UIECKHUX
3HaHUMH;

OpPUCHTUPOBATHCS B PA3IMYHBIX TOJXO0IAX MPUHATHS PEIICHHUH (MHIUBUIYaITbHOE, IPUHATHE PEIICHUS B
TpYTIe, IPUHATHE PEIICHUHA TPYIION);

CaMOCTOSTEIIFHO COCTABIISITh aJITOPUTM PEIICHUS (PU3UICCKON 3a/1aUH HITH TIIaHA HCCIICOBAHUS C yIETOM
MMEIOIIUXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpejiaraeéMble BapHaHTHI
pelIeHuni;

JIeaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHNE.

CaMOKOHTpOJ’lL, IMOIUOHAJILHbIH HHTE/VIEKT:

JaBaTh aACKBATHYIO OILICHKY CUTYyallUU U NIpCaIaraTs Ijian eé HU3MCHCHUA,



OOBSCHATh NPUYMHBI JOCTH)KEHHS (HEIOCTI)KEHHS) pEe3yJbTaTOB JEATENbHOCTH, JaBaTh OLEHKY
NPUOOPETEHHOMY OIIBITY;

BHOCHTBH KOPPEKTUBBI B JIESTEIHLHOCTD (B TOM YHMCIIE B XOJ] BHIMOIHEHUS (PU3MUECKOTO UCCICAOBAHMUS HIIN
NPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHMBIIMXCS CHTYallMH, yCTAHOBJICHHBIX OIIHOOK,
BO3HHKIIUX TPyAHOCTEH;

OLICHWBATh COOTBETCTBHE PE3yJIbTaTa LETH U yCIOBHUSM;

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

MPU3HABATh CBOE IIPaBO HA OMIMOKY MPH pEeIICHNH (PU3NUECKHX 3aJa4 WM B yTBEPKICHNAX Ha HAYYIHBIE
TEMBI U TAKOE K€ TPABO JPYTOTo.

NNPEMETHBIE PE3YJIbTATBI

K koHumy oOyueHuss B 7 KJiacce NpeIMETHbIE pe3yJbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y OOYUAIOIIMXCSI YMEHHH:

UCTIONb30BaTh MOHATH: (U3MUYECKHE W XMMHYECKHE SIBJICHUS, HAONIOAEHHE, SKCIEPUMEHT, MOJCIb,
THIIOTE3a, CIUHULBI (PU3NIECKUX BEIMYHH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUS BeIlecTsa (TBEpAOE,
KHUJKOE, Ta3000pa3Hoe), MEXaHNYECKOe ABM)KEHHE (PaBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOIMHEHHOE),
TPaeKTOpus, paBHOACHCTByIOImas cuia, naedopmanust (ympyras, IUIacTHYecKas), HEBECOMOCTb,
COOOIIAIOIIIECS COCY IIBI;

paznuuare sBieHus (quddys3us, TemIoBoe NBIKCHHUE YacTUI[ BELIECTBA, PAaBHOMEPHOE NBIDKCHUE,
HEpaBHOMEpPHOE IBIDKEHHE, HHEPLHUS, B3aUMOACHCTBHIE Tell, paBHOBECHE TBEPIBIX TeJl C 3aKPEIUIEHHOI
OCBIO BpallleHHs, Iepejaya JaBlIeHUs TBEPIBIMU TEIaMHU, KUIKOCTSIMH U ra3aMu, aTMocdepHoe aBleHHUE,
IUTaBaHUE Tell, IPEBpAIlleHUs] MEXaHNUECKOW 3HEPruH) MO OMHCAHUIO MX XapaKTepHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIHX JAaHHOE (U3UUYECKOE SBIICHHUE;

pacro3HaBaTh IMPOSBICHHE H3YYCHHBIX (U3MYECKUX SIBICHHH B OKPY)KAIOIEM MHUpE, B TOM YHCIC
(u3HUecKye SBJICHNS B MPUPOJIE: IPUMEPHI ABHKCHUS C Pa3IMIHbBIMUA CKOPOCTSAMH B JKUBOH M HEKUBOH
NpUpOJE, ASHCTBUE CHIIBI TPEHUS B NPUPOJE M TEXHUKE, BIMSHUEC aTMOC(HEPHOTO JABJICHHUS HA >KHBOI
OpTaHM3M, IUIaBaHWE PbIO, pblYard B Telie YeJOoBeKa, NPH 3TOM IEPEBOJUTH MPAKTHUYECKYIO 331ady B
y4eOHYI0, BBIJICIISTh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3NUECKHX SBIICHUI;

OIMCHIBATH N3yUCHHBIC CBOWCTBA TEJ ¥ PU3UUECKUE SBICHHS, HCIIONIB3Ys (PH3UIECKNE BEINYMHBI (Macca,
00BEM, TIIOTHOCTH BEILIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEHSASI CKOPOCTb, CHJIa YIIPYTOCTH, CHIIA TSXKECTH,
BeC TeNa, CWIa TPEHWs, JaBieHHEe (TBEPAOrO Tena, >KUAKOCTH, Ta3a), BHITAJKUBAIOINAS CHIIA,
MexaHu4eckass paboTa, MOILIHOCTb, IJIEYO CHJIBI, MOMEHT CHIIbI, KO3((GHUIMEHT MOJE3HOrO IEeHCTBUS
MEXaHU3MOB, KHHETHYECKas M NOTCHIMATbHAs DSHEPrus), NPH ONHCAHWM IPaBWIBHO TPAKTOBATh
(u3MYECKUH CMBICIT HCIIOJIB3YEeMBIX BEJIMYMH, UX OOO3HAUEHMS M EIUHUIBI (U3UYECKUX BEIUYUH,
HaXoIUTh (hOPMYJIBI, CBA3BIBAIOIINE JAaHHYIO (PU3MUYECKYIO BEIMYUHY C JPYTUMH BEIHIHMHAMHU, CTPOUTh
rpa¥Ky U3y4EeHHBIX 3aBUCUMOCTEH (PM3MUECKHUX BEJINYNH;

XapaKTepnu30BaTh CBOMCTBA Tell, (PU3MUECKHE SBICHUS M MPOLECCHI, HCIIONb3Ys MPABUIA CIOXKEHHS CHII
(Bronb oxHOM mpsimMoit), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena, MPaBUJIO PaBHOBECHS pblyara
(boxa), «30710TOE MPABUIIO)» MEXaHWKH, 3aKOH COXPAHEHMS MEXaHHMYECKOW PHEPrHH, NPH 3TOM IaBaTh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aIIUCHIBATH €0 MaTEMAaTHYECKOE BHIPAKEHHE;

OOBSACHATh (PU3NYECKUE SIBIICHHS, MIPOLIECCHl M CBOWCTBA TEN, B TOM YHCIE M B KOHTEKCTE CHTYalMH
MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh IPUYNHHO--CIEJACTBEHHBIE CBSI3H, CTPOWTH
o0BsicHeHHE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOICTBA (M3MYECKUX SBIICHUM,
(hM3MIEeCKHUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacu€THBIE 3aa9 B 1—2 IeHCTBUS, NCIIONb3Ys 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIONIHE (hHU3NIECKHE
BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 3a1a4H 3alHCHIBaTh KPATKOE YCIOBHUE, OJCTABIATE (PU3HIECKUE
BEIMYMHBI B (HOPMYIBl M NPOBOIUTH PACUETHI, HAXOIUTH CIPABOYHBIC JAaHHBIC, HEOOXOIMMBIEC IS
pelieHus 3a1a4, OLEHUBATh PEATUCTUYHOCTD HOIyYeHHONW (M3NYECKON BEITMYHMHBI;

pacrno3HaBath MpOOIEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMONIM (U3MYECKUX METOIOB, B ONHCAHUH
WCCIIEJIOBaHUS BBLICIATH NPOBEPSIEMOE NPEAINONoKeHNe (THIIOTE3Y), pa3indaTh M UHTEPHPETHPOBATH
MOJyYeHHBIN pe3ysbTaT, HAXOAUTh OIIMOKH B XOJI€ OIIBITA, JEJIaTh BEIBOJIBI IO €T0 pe3yJIbTaTaM;
NPOBOJUTH OIBITHl 10 HAOMIONEHHMIO (HU3MYECKUX SBICHHH WIM (U3NYECKUX CBOMCTB Tei:
(hopMyTHpOBaTE  MPOBEPSIEMBIE  TPEINOJOKEHUS, COOMpaTb YCTaHOBKY U3  MPEIJIOKECHHOTO
000pyI0BaHUS, 3aNIMCHIBATE X0/ OTBITA U ()OPMYITHPOBATH BBIBOIBI;

BBITIOJTHATH MPSIMbIE M3MEPEHMSI PACCTOSIHUS, BPEMEHH, MacChl Tena, 00bEMa, CHIIBI U TEMIEPATyphl C
UCIIONIb30BaHUEM aHAJIOTOBBIX M IM(POBBIX NMPHUOOPOB, 3aMHCHIBATh IOKa3aHUS IMPHOOPOB € yd4ETOM
3a/TaHHOM a0COJIOTHOM MOTPEITHOCTH U3MEPEHNUI;



MPOBOJIUTH HCCIIEIOBAaHUE 3aBUCHMOCTH OJHOM (DM3MYECKOH BEIMYMHBI OT JAPYIOH C HCIIOJIb30BaHHEM
OpSIMBIX M3MEPEeHHI (3aBHCHMOCTH ITyTH PABHOMEPHO IBIKYIIETOCS Tella OT BPEMEHU IBIKCHHS Tela,
CHJIBI TPEHHSI CKOJIBXKEHUSI OT Beca Tella, KauecTBa 00padOTKHU MOBEPXHOCTEH Te U HE3aBUCUMOCTH CHJIBI
TPEHUSI OT MIIOIIAIN COMPUKOCHOBEHHS TEll, CHIIbI YIPYTOCTH OT YTMHEHHS MIPYKHUHbI, BHITATKHUBAOIICH
CHJIBI OT 00bEMa NMOTPYKEHHOHM YacTH Tejla U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH OT INIOTHOCTH
TeJa, OT INIyOHHBI, Ha KOTOPYIO IIOTPYXKEHO TeJI0, YCIOBUH IIABaHUS TeJ, YCIOBHI PaBHOBECHS pblyara 1
OJIOKOB), y4acCTBOBaTh B IUIAHMPOBAHWH YUEOHOTO WCCIICIOBAaHHSA, COOMPATh YCTAHOBKY W BBITIONHATH
U3MEpPEHHUS, CIeAys NPEAJOKCHHOMY IUIaHy, (MKCHPOBATH pe3yibTaThl IMOJTYyYEHHOI 3aBHCHMOCTH
(M3MYECKHX BEJMYMH B BHJAE INPEIOKEHHBIX TaOMUI M IpaHKOB, NEJaTh BBIBOABI IO Pe3yJbTaTaM
HCCIIeIOBAHNS,;

IPOBOJNTH KOCBEHHbIC H3MEPEHHs (U3NUECKUX BEIUYUH (IUIOTHOCTH BELIECTBA JKHIKOCTH M TBEPIOTO
TeNa, CWJIa TPEHUs CKOJILKEHMS, JaBICHHE BO3JyXa, BBITAJIKHBAIOIIAs CHJA, JACHCTBYIOIIas Ha
MOTPYKEHHOE B JKUJIKOCTH TENO, KOI(PPHUIMEHT MOJE3HOr0 JACHCTBUS MPOCTHIX MEXaHU3MOB), CIEIys
NPeUI0KESHHON HHCTPYKIMHU: TP BBITIOTHEHUH HU3MEPEHHI COOUPATh SKCIIEPUMEHTAbHYIO YCTAaHOBKY U
BBIYUCIISITH 3HAYCHUE HCKOMOH BETHYHHBI;

co0Jo1aTh paBmiIa TEXHUKK 0€30I1acHOCTH NpHU paboTe ¢ 1abopaTopHbIM 000PYI0BaHHEM;

YKa3bIBaTh NPUHIHMIIBI ACHCTBHS IPUOOPOB U TEXHMUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETD,
COO0IIAIOIIHECs COCYIbI, OapOMETp, pPhIYar, MOABMKHBIA M HEIOABIIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepHU30BaTh MPUHLUITEI ISHCTBUS U3YUYCHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB € OIOPOil Ha HX
omucaHus (B TOM YHUCIIe: MOJMIMIHAKY, YCTPOWCTBO BOAOIPOBOA, THAPABIMYECCKHI Mpecc, MaHOMETD,
BBICOTOMEP, MOPLIHEBOH HACOC, apeOMETp), HCIONb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHX SIBICHHH H
HeoO0XoauMble (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAMTH INpHUMepbl (HaXoAWTh WHPOpMALMIO O TpPUMEpax) MNPAKTHYECKOrO HCIOIb30BaHMS
(u3nyecKUX 3HAHWH B IOBCEJAHEBHOW >XM3HM AJsl OOecredyeHus: Oe30MacHOCTH MpH OOpalieHHH C
npudopaMl ¥ TEXHHYECKUMH YCTPOMCTBAMH, COXPAHEHHsS 3[J0pPOBbSl M COOJIOJEHHS HOPM
9KOJIOTHYECKOT0 OBEJICHUS B OKpYXKaIOIeH cpene;

OCYIIECTBJIATDH 0T60p HUCTOYHHKOB I/IHq)OpMaLH/II/I B HHTepHeTe B COOTBETCTBHHU C 3aJaHHBIM ITOHCKOBBIM
3aIpOCOM, Ha OCHOBE HMEIOINMXCS 3HAHWH M MyTEM CPaBHCHMS PA3NUYHBIX MCTOYHHKOB BBIICISTH
UH(POPMALIUIO, KOTOpas SBISIETCS IPOTHBOPEYMBOM U MOXKET OBITh HEJOCTOBEPHOM;

MCIIONB30BaTh NPH BBHIIOJHEHUH YYEOHBIX 3aaHHN Hay4YHO--TONMYJBIPHYIO JIUTEpaTypy (H3UYecKOro
COZIepIKAHUS, CIPABOYHbBIC MaTepUalbl, pecypchl ceTH MHTepHeT, BlaneTh NpuéMaMi KOHCIIEKTUPOBAHHUS
TEeKCTa, Mpeodpa3oBaHus HHPOPMALMU U3 OJHOI 3HAKOBOM CHCTEMBI B IPYTYIO;

co31aBaTh COOCTBEHHBIC KpPAaTKHE MHCbMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE 2—3 HCTOYHHUKOB
uHdopManuu (GU3MYECKOTO COAEPIKaHUS, B TOM 4YHCIe MyOJIMYHO MeNaTh KpaTKue COOOIIeHHS O
pe3ynbTaTax MPOEKTOB MM YYEOHBIX HCCIENOBaHHM, MPU 3TOM TPAMOTHO HCIOJIB30BATh M3YYEHHBIN
MOHATHIHBINA anmapar Kypca GH3UKH, COIPOBOXKIAATH BRICTYIIIICHNE NPEe3eHTAIUEH;

Ipyu  BBIIOJIHCHUU y‘{e6HI)IX IMPOCKTOB U I/ICCHeI[OBaHI/Iﬁ pacuopeaciiaTb 00513aHHOCTH B rpynomne B
COOTBCTCTBUHU C IIOCTABJICHHBIMHU 3aJadaMH, CJICAUTH 3a BBIIIOJJHCHUCM IlJIaHA [[eﬁCTBPIﬁ, aJACKBAaTHO
OLICHUBATh COOCTBEHHBIH BKJIAJ B JCSITENbHOCTH TPYIIBI, BBICTPAaMBaTh KOMMYHHUKATHBHOE
B3aUMOJICHCTBHE, yYUTHIBAas MHECHHE OKPYKAIOIIUX.

K xoHmy oOyueHuss B 8 KkJiacce mpenMeTHbIe pe3yibTaTbl HA 0a30BOM YPOBHE JOJDKHBI OTPAXaTh
c(OPMHUPOBAHHOCTH Y 00YUAIONIINXCSI YMEHHH:

WCIOJIb30BATh MOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHUE aTOMOB M MOJIEKYJI, arperaTHbIe
COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKHE W aMOPQHBIC Teja, HACHIIICHHBIH W HEHACBHINICHHBIA Map,
BIQXXKHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHSSI DHEpPrus, TEIJOBOH JBUTaTeNb, 3JIEMEHTAPHBIN
ANEKTPUIECKUI 3apsijl, FJICKTPUIECKOE MOJIe, MPOBOJHUKU U JUIIEKTPUKH, TOCTOSTHHBIN dIEKTPUIECKUI
TOK, MarHUTHOE TIOJIE;

pa3nnyate sABICHHMSA (TEIIOBOE pACHIMPEHHWE W C)XKaThe, TeIlonepenadya, TEIUIOBOE pPaBHOBECHE,
CMayuMBaHWe, KAaNMWUISIPHBIC SBJICHWS, WCIApEHUE, KOHJIEHCAIUs, IUIaBJICHUe, KPUCTALIH3AIUS
(oTBepAcBaHME), KHIICHNE, TETUIONepeada (TEIUIONPOBOAHOCTh, KOHBEKIINS, U3TyUYEHHUE), IEKTPH AN
TeJ, B3aUMOJIEHCTBUE 3apsI0B, ACHCTBUS SJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOAEHCTBHE
MarHUTOB, NIEHCTBHE MAarHUTHOTO TOJsI HA MPOBOJHUK C TOKOM, 3JEKTPOMATHUTHAS WHIYKIHS) II0
OIHCAaHHIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOMIAX JAaHHOE (H3HUYECKOE
SIBIICHUE;

pacro3HaBaTh MPOSBICHUEC H3YYCHHBIX (U3MUYSCKUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B TOM YHCIEC
(m3nveckne SBICHHUA B NPUPOAEC: NMOBEPXHOCTHOE HATSHKCHHE W KAMWULIPHBIC SBICHHUS B IPUPOAE,
KpHCTaJUIBI B IpUpoie, n3nydenne CoiHIa, 3aMep3aHie BOJI0EMOB, MOPCKHE OpU3bl, 00pa30BaHME POCHL,
TyMaHa, WHEes, CHera, >JeKTPUYECKHe SIBJICHHS B aTrMocdepe, DJIEKTPHUUECTBO JKUBBIX OPTaHH3MOB,
MarHuTHOE Tosie 3eMiH, Apeiid MoNocoB, poih MAarHUTHOTO IOJS JJIS JKU3HM Ha 3emile, TOJIIpHOE



CHSIHUE, TIPH 3TOM IIEPEBOJIUTH NPAKTUYECKYIO 3a/1ady B Y4E€OHYIO, BBLACIAThH CYIIECTBEHHbIE CBOHCTBA
(npu3HaKyM) GU3MYECKUX SBICHHH;

OINUCHIBATh W3YYCHHBIE CBOMCTBA Tl W (U3MYECKUE SBICHMS, UCIONB3Ys (DU3NUECKHE BEINYHMHBI
(TeMnepaTypa, BHyTPEHHs YHEPIHsl, KOJIMYECTBO TEIUIOTHI, yAeIbHAs TEINIOEMKOCTD BEIIIECTBA, Y IC/IbHAs
TEIJIOTa IUIABJICHUS, yJeJbHas TEIUIOTa NapooOpa3oBaHMs, yJeNbHAs TEIUIOTa CrOpaHus TOILIMBA,
K03((UINEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHTENBHAsl BIIAXXHOCTh BO3IyXa,
3NEKTPUYECKHUHN 3apsif, CHIIa TOKA, SIIEKTPHIECKOE HANPSDKEHUE, CONPOTUBIICHHE TIPOBOTHAUKA, YACTHHOES
COIPOTHBJICHHUE BEIIECTBA, paboTa M MOIIHOCTH 3JIEKTPUIECKOTO TOKA), IIPU OMHCAHUM IPABHIBHO
TPaKTOBaTh (DU3UUECKUH CMBICT HCIOJIB3YyEMBIX BEIWYMH, OOO3HAUEHWA W CIUHHUIBI (PU3NIECKUX
BEJINYWH, HAXOIUTH (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (GH3MUECKYIO BEIHIUHY C APYTUMU BEITHINHAMH,
CTPOUTH TPa(hMKU U3yUCHHBIX 3aBUCHMOCTEN (PU3NIECKUX BEITHIHH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUYECKUE SIBJICHUS U IPOLECCHI, MCIOIb3Ysl OCHOBHBIC IOJIOXKEHHS
MOJICKYJISIPHO--KUHETUYECKOIl TEOpHM CTPOEHHs BEIIEeCTBA, MPUHIUN CYNEpHo3UIMU Imosed (Ha
KayeCTBEHHOM ypOBHE), 3aKOH COXpaHEHUs 3apsa/a, 3akoH OMa Ui yuacTKa 1ienu, 3akoH Jxoyna—JIeHna,
3aKOH COXPaHEHHUS! PHEPrHH, IPU ITOM JaBaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA W 3alHCBIBATh €T0
MaTeMaTHYECKOe BhIpaskeHUE;

OOBACHATH (U3MUECKHE MPOLECCHl M CBOWCTBA TeJ, B TOM 4YHCIC M B KOHTEKCTE CHTyaIui
MPaKTHKO-OPHEHTHPOBAHHOTO ~ XapakTepa: BbUIBISATE INPHIMHHO-CICACTBCHHBIE CBSI3H, CTPOHTH
00BsiCHEeHHE W3 1—2 JOTHYECKUX MIaroB C OMOpPOW Ha 1—2 M3yUYCHHBIX CBOHCTBAa (YM3WYCCKHUX SIBICHHM,
(hm3MUECKHX 3aKOHOB WJIN 3aKOHOMEPHOCTEH];

penrats pacyéTHBIE 3aa4n B 2—3 AEHCTBUS, UCTIONB3YS 3aKOHBI M (POPMYJIBI, CBS3bIBAIONINE (PU3NIECKHUE
BEJINYMHBI: HA OCHOBE aHAIM3a yCJIOBHA 33Ja4dM 3allUChIBATH KPATKOE YCIOBHE, BBISBISATH HEAOCTATOK
JIAHHBIX JUIsl pelIeHHs 3a1a4H, BBIOUpaTh 3aKOHbI 1 (POPMYJIbI, HEOOXOUMBIE JJIst €€ PEeLICHUS, TPOBOUTH
pacyéThl ¥ CpaBHUBATh NOJIyYSHHOE 3HaYCHUE (DU3MUECKOIl BETMYMHBI C U3BECTHBIMH JIAHHBIMU;
pacrno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh NPU HNOMOIIN (H3MYECKUX METOOB, HCIIONB3Ys
OIHCaHME HCCIIEJOBAHUS, BRIACIATE IPOBEPSEMOE MPEIIOI0OKEHNE, OLIEHUBATh IPAaBIIIBHOCTh MOPSAAKA
MIPOBEICHUS UCCIICIOBAHUs, A€TaTh BBIBOGI,

MIPOBOJUTD OIIBITHI 10 HAOIIOACHHIO (PM3UUYECKUX SBICHUN MITH (PU3NUECKUX CBOWCTB Tel (KAMIUIIPHBIC
SIBJICHUSI, 3aBUCUMOCTb JIaBJICHHS BO3yXa OT ero 00b&Ma, TeMIIepaTypbl, CKOPOCTH MPOLecca OCTHIBAHUS
W HarpeBaHuss NpH W3JTyYeHWH OT I[IBeTa M3Jydaromieil (Ioromaromeil) MOBEpPXHOCTH, CKOPOCTh
WCTIApeHHsT BOJBI OT TEMIIEpATyphl JKUAKOCTH W IUIOMIAAM €€ IMOBEPXHOCTH, 3JIEKTpU3alMs Tel U
B3aUMOJICHCTBUE DJIEKTPUYECKUX 3aps/ioB, B3aMMOJCHCTBHE IOCTOSHHBIX MAarHWTOB, BH3YyallM3alus
MarHUTHBIX I10JIeH OCTOSHHBIX MarHWTOB, ACHCTBUSI MArHUTHOTO I10JIS1 Ha IIPOBOJTHHK C TOKOM, CBOICTBa
ANIEKTPOMArHuTa, CBOWCTBA O3JIEKTPOJABUTATENsI IMOCTOSHHOTO TOKa): (hopMyNnMpoBaTh NpoBepsieMble
MPEIONI0KEHHUs, COOUPaTh YCTAaHOBKY W3 IMPEIOKEHHOTO 00OpYIOBAaHUS, OMHCHIBATH XOJ OMBITA U
(hopMyTHPOBATH BHIBOJBI,

BBINOJIHATh TPSAMBIE H3MEPEHUS TeMIIepaTypbl, OTHOCUTENBHOW BIIAXKHOCTH BO3AyXa, CHJIBI TOKA,
HAaIpsHKEHUS C UCIO0JIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M IATYMKOB (PM3MUYECKUX BEIUYHMH, CDABHUBATH
pe3yNbTaThl U3MEPEHUH ¢ YIETOM 3aJaHHOHN a0COIIOTHOM MOTPEUTHOCTH;

MPOBOJIUTH HCCIIEIOBAHUE 3aBUCHMOCTH OJHON (PM3MYECKOH BEIMYMHBI OT JAPYTOH C HCIIOIB30BaHHEM
NPSIMBIX U3MEPEHHH (3aBUCUMOCTh COIIPOTUBIICHHS ITPOBOAHMKA OT €r0 JJIMHBI, IUIOMIAAN TTOTIEPEIHOTO
CEYEHHsI U yAEIbHOIO CONPOTUBIICHUS BELIECTBA IPOBOJHUKA, CHIIBI TOKA, HAYIIETO Ye€pe3 NPOBOJHUK,
OT HamNpsDKEHHsl Ha MPOBOJHHUKE, UCCIENOBAHUE IOCIEA0BATEIbHOTO U MapajuIeIbHOIO0 COEIUHEHUI
MPOBOJIHMKOB): IUIAHHMPOBATh HCCIIEOBAaHHE, COOMpPATh YCTAaHOBKY W BBINIOJNHATH HM3MEPEHHMS, CIEIys
MPEUIOKEHHOMY IIIaHy, (PUKCHPOBaTh pE3yNbTaThl MOJTYYCHHOW 3aBHCHMOCTH B BHIAE TaOmWI[ U
rpauKoB, IeNaTh BEIBOJBI IO PE3yIbTaTaM UCCIICIOBAHNS;

MPOBOIUTE KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BENWYHMH (yIeibHas TEINIOEMKOCTh BEIIeCTBa,
COTIPOTHBJICHHE TPOBOJHUKA, paboTa W MOITHOCTH 3JEKTPHUECKOTO TOKA): IIAHWPOBATH M3MEPEHHS,
coOHupaTh HIKCIEPUMEHTANBHYIO YCTaHOBKY, CIEIys MPEUI0KEHHON HHCTPYKIIMHY, W BBIYHCIIATH 3HAUYCHHE
BEJIMYMHEI,

co0Jo1aTh IpaBHiIa TEXHUKH 0€3011acHOCTH NpH paboTe ¢ 1abopaTopHbIM 000pYyI0BaHHEM;
XapaKkTepru30BaTh MPUHINIBI JEUCTBHS U3yUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB € OIOPOH Ha X
ormucaHus (B TOM 4YHCIIE: CHUCTEMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBasi TypOHMHA, aMIepMerp,
BOJIbTMETpP, CYETYMK ODJIEKTPUYECKOW JHEPrHH, 3JEKTPOOCBETUTEIbHBIE NPHOOPHI, HArpeBaTelIbHbBIC
JNEKTPOINIPUOOPH! (IIPUMEPHI), IEKTPHUECKHUE MNPETOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBHIaTeNb
MIOCTOSIHHOTO TOKa), MCIOJIB3YsI 3HAHUS O CBOIMCTBaX (M3NYECKUX SIBICHUH M HE0OX0IUMbIEe (PU3MUECKHE
3aKOHOMEPHOCTH;

pacro3HaBaTh TIPOCTHIE TEXHWYECKHE YCTpPOHCTBA M W3MEPHUTENBHBIE TNPHOOPHI IO CXeMaM |
CXEMAaTHYHBIM PHCYHKaM (KHAKOCTHBIH TEPMOMETp, TEPMOC, IICHXPOMETp, THTPOMETp, IBHIATEIb
BHYTPEHHETO CTOpaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI OJIEKTPUYECKUX Lemeld ¢



MOCJIC/IOBATENILHBIM M MapaUIeIbHBIM COCIMHEHHEM DJIEMEHTOB, pas3jidyasl YCJIOBHbIE 00O3HAuCHHMs
3JIEMEHTOB JIEKTPUYECKUX Lienel;

NPUBOANTH IpUMepbl (HaXOAWTh WH(OpMALMIO O TNPUMEPax) MNPAKTHYECKOTO WCIOIb30BaHUS
(u3MyecKUX 3HAHMH B IOBCEAHEBHOW >XM3HM Al oOecredyeHus: Oe30MacHOCTH MpH OOpallieHHH ¢
npubopaMu ¥ TEXHHYECKUMH YCTPOMCTBAMH, COXPAHEHHsS 3J0pPOBbS M COOJIIOJCHUS HOPM
9KOJIOTMYECKOTO MOBEJECHNUS B OKPYXKalOIIei cpeze;

OCYIIECTBIIATh MOMCK MH(MOpPMALK (HU3NIECKOTO cojepkaHusi B VIHTepHETe, HA OCHOBE MMEIOIINXCS
3HAaHUH W MyTEM CPaBHEHMS JOMOIHUTEIBHBIX HCTOYHUKOB BBIACNIATH HH(OPMALIUIO, KOTOPAs SABIACTCA
MIPOTHBOPEIUBOI HIIF MOKET OBITH HEJJOCTOBEPHOIA;

UCIIONb30BaTh INIPH BBINOJHEHNH y4eOHBIX 3aJaHWil HaydHO--TIOMYJAPHYIO JIUTEPATypy (GH3HIECKOTOo
COJIeprKaHus, CIIPABOYHBIC MaTEPHaIIBl, pecypchl ceTu VIHTepHeT, BIasieTh NpuéMaMy KOHCTIEKTHPOBaHUS
TEKCTa, peoOpa3zoBaHus HHYOPMALIUK M3 OJHON 3HAKOBOI CUCTEMEBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHWs, 0000mmas uHpopManuio u3
HECKOJIbKUX MCTOYHHMKOB (PM3MYECKOTO COJEPKaHMUs, B TOM YHCIIE MyOIUYHO NPEICTABIATh PE3yIbTaThl
IIPOEKTHON WJIM HUCCIIEJOBATEIbCKOM [EATENBHOCTH, NPU 3TOM I'PaMOTHO MCIIOJIB30BATh HU3YYECHHBIH
MOHATUIHBIN anmnapar Kypca (GU3UKH, COIPOBOXK/IATh BHICTYIJICHUE IIPE3eHTAINEH;

IpU  BBINIOJHEHUH Y4YEOHBIX TIPOEKTOB M HCCIEIOBaHMH (U3MUYECKHX IIPOIIECCOB PaCIpeAeisiTh
00513aHHOCTH B IPYIIIE B COOTBETCTBUH C MOCTABICHHBIMH 33/1a4aMH, CICIUTH 33 BBHIIIOJIHCHUEM IIaHA
JEWCTBUI M KOPPEKTUPOBATH €0, a/JIeKBATHO OLICHWBATh COOCTBEHHBIN BKJIAJ B ACATCIBHOCTH TPYIIIHI,
BBICTPaNBaTh KOMMYHHUKaTHBHOE B3aHMOJICHCTBHE, NPOSBIISSI TOTOBHOCTh pa3peiaTbh KOH(INKTHI.

K xoHmy oOyueHuns B 9 KJiacce NpeIMETHBIC pe3yJbTaTbl HA 0a30BOM YPOBHE JOJDKHBI OTPAXKATh
c(OpPMHUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHH:

UCIIONBb30BaTh IOHATHS: CHCTEMa OTCuéTa, MaTepUalbHas TOYKa, TPACKTOPHS, OTHOCHUTEIIBHOCTh
MEXaHUYECKOro ABIXEHUs, nedopmauus (ynpyras, IUlacTUUecKas), TPEHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpEHHE, HEBECOMOCTb M MEeperpys3KH, LIEHTP TSDKECTH, aOCONIIOTHO TBEPIOE TeNo, LEHTP TAKECTH
TBEPAOrO Tena, paBHOBECHE, MEXaHWYECKHE KoJeOaHWs M BOJHBI, 3BYK, MH(QPa3ByK U YJIBTPa3BYK,
3JIEKTPOMAarHUTHbBIE BOJIHBI, IIKaja 3JEKTPOMATHUTHBIX BOJH, CBET, OJHU30PYKOCTh U AAJIBHO30PKOCTb,
CIEKTPBI UCITyCKaHHS | TIOTJIOIICHNUS, anb(a-, 0eTa- ¥ raMMa-H3IydeHUs], H30TOIIbI, siIepHast SHEPTeTHKA;
pasnuuarhk SBIEHHUS (PaBHOMEPHOE M HEPABHOMEPHOE INPSIMOJMHEHHOE NBIKCHHE, PABHOYCKOPEHHOE
NpSIMOJIMHEWHOE JABMXXEHHE, CBOOOJHOE TMaJeHHE TeJI, PABHOMEPHOE MABWKEHHE IO OKPYXXHOCTH,
B3aUMO/ICHCTBHUE TEJl, PEAaKTUBHOE JIBIKEHHE, KOJIeOaTeIbHOE ABIKEHHE (3aTyXarfolie 1 BEIHYK/ICHHbIE
Koyie0aHus), PE30HAHC, BOJIHOBOE ABMXXEHHE, OTPAXKECHHE 3BYKa, NMPSIMOJIMHEHHOE pacrpocTpaHEeHHE,
OTpaXeHHE W TPEJIOMIICHHE CBETa, MIOJHOE BHYTPEHHEE OTPAKEHHE CBETa, Pas3JioXKeHHe Oesoro cBera B
CHEKTP M CJIOXKEHHE CIEKTPaJIbHBIX IIBETOB, MHCIEPCHs CBETa, €CTECTBEHHas pPagHOaKTHBHOCTb,
BO3HHKHOBEHHE JIMHEHYATOTO CHEKTpa M3JIyUeHHs ) IO ONMCAHHUIO UX XapaKTEPHBIX CBOHCTB U HA OCHOBE
OIIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (PU3NUECKOE SIBIICHUE;

pacro3HaBaTh MPOSBIEHHE HM3YYECHHBIX (PU3WYECKHX SBICHUII B OKpYy)KaolleM Mupe (B TOM YHCIE
(u3ndeckue SBIEGHUS B TNPHUPOJE: NPWINBEL M OTJIUBEL, ABWXKeHHE IulaHeT CONHEYHOW CHCTEMBI,
PEaKTHBHOE [BIDKEHHE JKUBBIX OPraHM3MOB, BOCHPHUATHE 3BYKOB J>KMBOTHBIMH, 3EMIIETPSCEHHE,
celiCMMYeCKre BOJIHBI, I[yHaMH, 9XO, IL[BETA TEJ, ONTHYECKHE SIBJICHHS B NPHUpOJE, OMOIOTHUECKOe
JIeWCTBHE BUINMOTO, YIIbTPa(roIeTOBOrO ¥ PEHTTEHOBCKOTO M3ITyYeHHH, ECTECTBEHHBINH PaJMOaKTHBHBIH
(hoH, KOCMHUYECKHE JTy4H, PaJANOAKTUBHOE M3ITyYeHHE IPUPOAHBIX MHUHEPAJIOB, ICHCTBHE PaJHOaKTHBHBIX
M3JTy4eHUH Ha OPraHU3M YEJIOBEKa), IPH 3TOM MEPEBOANUTH MPAKTHYECKYIO 33/1a4y B y4eOHYI0, BBIACIATh
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3NUECKUX SBIICHUIA;

ONKCHIBATh H3yYEHHBIE CBOMCTBAa Tel M (U3WYECKHE SBICHHS, HCIONB3YS (U3NIECKHE BEITHMYUHBI
(cpemHsiT M MTHOBEHHAsI CKOPOCTh TeJla TP HEPABHOMEPHOM IBIDKCHHWH, YCKOpEHHE, NepeMelIeHHE,
MyTh, YTIIOBas CKOPOCTh, CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOTHOTO TaICHHS,
BEC TeJa, UMITYJIbC TeJla, UMIIYJIbC CHJIBI, MEXaHW4YecKas padoTa W MOIIHOCTH, MOTEHIMAIbHAS YHEPTUSI
Tena, MOJHATOTO HaJl TOBEPXHOCTHIO 3eMJIH, IIOTCHIIMAIBHAS DHEPTHUS CXKATOW NMPYKUHBI, KHHETHIECKas
SHEPTHs, MOTHASI MEXaHUUECKas SHEPTHs, TIEPHO M YacTOoTa KoJeOaHui, JITMHA BOJHBI, IPOMKOCTH 3BYKa
Y BBICOTA TOHA, CKOPOCTh CBETa, OKA3aTe b IPEIOMIICHHUS CPEJIb), TPH ONTMCAHUH ITPABHIILHO TPAKTOBATh
(u3MYECKHI CMBICI HCIIOJIB3YEMBIX BEJIMUMH, 0003HAYEHUSI U €ANHUIIBI (PU3MIECKUX BEJIMYHMH, HAXOJUTh
(hopMyJIBI, CBA3BIBAIOIINE JITAHHYIO (PU3UUECKYIO BEJIMUUHY C APYTMMH BEJINYWHAMH, CTPOUTH I'pauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEIUYMH;

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3MUECKHE SIBIECHHS W TIPOLECCH, MCIONB3YsI 3aKOH COXpaHEHHS
SHEpPIruu, 3aKOH BCEMHUPHOIO TSATOTEHUS, NMPUHLUI CYHEpPHO3ULUU CUJ, MPUHIUI OTHOCUTEIBHOCTU
Tamunes, 3axkoHpl HpIOTOHA, 3aKOH COXPaHEHHs MMITYJIbCa, 3aKOHBI OTPAKEHUSI M IIPEIOMIICHUS CBETA,
3aKOHBI COXPAHEHHUsS 3apsNOBOTO M MAacCCOBOTO YHCENl NPH SACPHBIX pPEaKUUsAX, NMPH DTOM [aBaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIUCHIBATH €0 MaTEMAaTHIECKOE BBIPAXKEHHE;



OOBSACHATH (U3UUECKHE MPOLECCHl M CBOWCTBAa TeJl, B TOM YHCIE M B KOHTEKCTE CHTyalMid
MPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa: BBISABIATh I[PUYMHHO--CIEACTBEHHBIE CBSI3U, CTPOUTH
00bsCHEHUE U3 2—3 JIOMYECKUX ILaroB ¢ ONOpoi Ha 2—3 U3y4YEeHHBIX CBOICTBA (DU3MUECKHX SBIICHUMH,
(pu3MUYECKHUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEI];

pemiate pacyéTHble 33jaud (ONUpAIOIIMECs Ha CUCTEMY M3 2—3 ypaBHEHMH), HCIOJb3YS 3aKOHBI U
(opmysl, CBsI3BIBAIONINE (DPM3MYECKHE BENWYMHBI: HAa OCHOBE aHAM3a YCIIOBHS 3a7add 3allUCHIBATH
KpaTKOE€ YCIIOBHE, BBISBILTH HEJOCTAIOIINE WM M30BITOYHBIEC NaHHBIC, BEIOMPATh 3aKOHBI U (hOPMYJIHI,
HEOOXOANMBIE AJIS PELICHHS, TIPOBOJUTH PACYETHI M OLICHUBATh PEATMCTHIHOCTD ITOIYYEHHOTO 3HAUCHHS
(hm3nIecKoil BeIMIUHEI;

pacrno3HaBaTh NPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIN (U3HMYECKHX METOAOB, HCIIONB3YS
OIIMCAaHNE HMCCIICI0BAHNS, BBIICIATH MPOBEPSAEMOE MPEIIIONI0KCHNE, OLICHUBATh NIPABHIIIBHOCTD MOPSIIKA
MPOBECHUSI NCCIIEJOBAHMS, IENIaTh BHIBO/IbI, MHTEPIPETHPOBATh Pe3yJIbTaThl HAOIIOCHUI U OIBITOB;
MPOBOJIUTDH OMBITHI 10 HAOMIOACHUIO (QU3MUYECKHUX SBICHUH MM (DU3MYECKUX CBOMCTB Tel (M3ydeHHE
BTOpOro 3akoHa HproTOHA, 3aKOHA COXpaHEHUsI DHEPTHHU, 3aBUCUMOCTD TIepHoJia KoJieOaHHH ITPy>KUHHOTO
MasiTHUKAa OT MAaCChI I'py3a U KECTKOCTH TMPY>KUHBI 1 HE3ABUCUMOCTDH OT aMINJIUTY bl MaJIbIX KOHe6aHHI>II,
NPSMOJIMHEWHOE paclpoCTpaHEHUE CBETa, pa3lioKeHHue Oeyloro cBeTa B CHEKTp, M3Y4YEeHHE CBOMCTB
M300pakeHHMS B INTOCKOM 3€pKaJie U CBOMCTB N300pakeHHs ITPEeAMETa B COOMpAIOIIeH JIMH3Ee, HAOI0AeHEe
CIUIOIIHBIX M JINHEHYATHIX CIIEKTPOB U3JIyUCHNUS): CAMOCTOSTEINBEHO COOMPATh YCTAHOBKY M3 H30BITOYHOTO
Habopa 000pyI0BaHMS, OIIMCHIBATH XOJ ONBITA M €T0 PE3YJIbTATHI, (POPMYINpPOBATH BHIBOABI;

MPOBOJUTH IPH HEOOXOANMOCTH CEPHIO MPSIMBIX N3MEPEHNUH, OIIPEAEIAS CpelHEe 3HAUCHUE H3MEPsIeMOn
BeMYMHEI ((POKyCHOE paccTosiHHE COOMparomieil JHWH3BI), 00OCHOBEIBATh BHIOOp crocoba M3MepeHUs
(m3MepuTensHOTO IPHOOPA);

MMpOBOAUTH UCCIICTOBAHUEC 3aBUCUMOCTEH (1)1/131/111601(1/1)( BCJIMYMH C UCIIOJIB30BaHUECM MTPAMBIX I/I3MepeHl/Iﬁ
(3aBHCHMOCTB ITyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBI)KCHHH 0€3 HayallbHOM CKOPOCTH, EpHOa
KoJIeOaHHII MaTeMaTHUYECKOr0 MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTHU YTJIa OTPAXKCHHUA CBETA OT YyTJia
MajfieHusl W yriia MpeJoOMJIeHUs OT yIVla NaJeHHs): IUIaHUpOBAaTh HCCIEAOBaHHE, CAMOCTOSTEIHHO
cobupaTh yCTaHOBKY, (PUKCUPOBATh PE3YJIbTATHI MOJYyUYCHHOHN 3aBUCUMOCTH (DU3NUCCKUX BEIIMYHMH B BH/IC
Talbnu 1 TpaMKoB, IENaTh BBIBOJBI 110 PE3YJIbTATaM HCCIICOBaHNS;

MPOBO/INTH KOCBEHHBIE M3MEpEHHs (M3MUECKUX BEJMYMH (CPEelHssI CKOPOCTh M yCKOPEHHE Tella IpH
PaBHOYCKOPEHHOM JIBI)KEHHH, YCKOPEHHE CBOOOIHOTO NaJeHus, KECTKOCTh MPY>KHHBI, Ko3(dummeHt
TPEHHsS CKOJNBXKEHWs, MeXaHHudeckas paboTa M MOIIHOCTh, 4YacTOoTa M MepHoA KoJjeOaHumit
MaTeMaTHYECKOTO U MPY>KUHHOTO MasTHUKOB, ONTHYECKasl CHJIa COOMpAIOIe JIMH3bI, paJNOaKTHBHBIN
(hoH): MITAaHUPOBATH U3MEPEHUs], COOMPATh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBINOJHATH M3MEPEHHUS,
ciaenys HpeﬂHO)I(eHHOﬁ HWHCTPYKIHNU, BBIYHUCIIATL 3HAYCHUEC BCJIMNYMWHBI U aHAJTIU3UPOBATH MOJYYCHHBIC
pe3yJIbTaThl C YY4ETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUI;

co0Jto1aTh paBHiIa TEXHUKK 0€3011acHOCTH NpHU paboTe ¢ 1abopaTopHbIM 000PYI0BaHHEM;

pas3nyaTth OCHOBHBIC NPH3HAKH U3YYEHHBIX (U3NYECKUX MOJIeNIel: MaTepHaibHasi TO4Ka, abCOJIIOTHO
TBépHOG TCJI0, TOYCYHBIH UCTOYHHK CBE€Ta, JIy4, TOHKasd JIMH3a, IJIaHCTapHasA MOJCJ/Ib aToOMa, HYKJIOHHAast
MO/JIeNTb aTOMHOTO $71pa;

XapaKkTeprU30BaTh MPUHINIBI JEUCTBHS U3yUECHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB € ONIOPOH Ha X
onucaHus (B TOM 4YHCIIE: CHUIOMETp, NaTUYUKH MOJO0KEHHS, PACCTOSHHS M YCKOPEHHMs, paKeTa, 3X0JO0T,
OYKH, MEpUCKOI, (HOTOAMMAPAT, ONTHYECKHE CBETOBOABI, CHEKTPOCKOI, JI03UMETp, KaMmepa Buiibcona),
MCTIONIb3YS 3HAHUSI O CBOMCTBAX (PU3MUYECKHX SIBICHHH M HEOOX0ANMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;
UCIIONIb30BaTh CXEMBl U CXEMaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKHX YCTPOHCTB, U3MEPHUTEIHHBIX
MpHOOPOB M TEXHOJOTWYECKUX IPOILECCOB IMPH PEUICHWH y4eOHO--TIPAKTUYECKHX 3a/1a4, ONTHYECKHE
CXEMBI ISl TIOCTPOSHUS N300pakKeHUH B INIOCKOM 3€pKajie ¥ COOMpAIOIIel JINH3E;

NPHUBOANTH NPUMEPHl (HAXOAWUTh HMHGOPMAIMIO O MPHMEpax) INPAKTHYECKOTO HCIIONb30BAaHU
(M3MYecKUX 3HAHWHA B TIOBCEIHEBHOW >XU3HHM JIs oOecredeHns O0e30MacHOCTH NPH OOpAaIIeHHH C
npubopaMH W TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0pOBBbSI M COONIOACHHS HOPM
HKOJIOTHYECKOT0 TIOBEJICHNS B OKpY KAroIeH cpere;

OCYLIECTBIISITh TNMOWUCK WH(opmanmu Qusndeckoro coxpepkanusi B VIHTepHeTe, CaMOCTOSTEIHHO
(opMysMpys TOHCKOBBIH 3ampoc, HAaXOAWTh IIyTH ONpPENENICHUS] JIOCTOBEPHOCTH MONYyYEHHOU
nH(OopManuK Ha OCHOBE MMEIOIIUXCS 3HAHUH U JOTIOJTHUTEIILHBIX HCTOYHUKOB;

UCIIONIb30BaTh TIPH BBINOJHEHNH y4eOHBIX 3aJaHuil Hay4YHO--TIOMYJIAPHYIO JIUTEPaTypy (GH3HMYECKOro
COJIeprKaHusl, CIIPaBOYHBIE MaTEePHaIIBl, pecypcChl ceTn MIHTepHeT, BllaieTh NpHéMaMy KOHCIIEKTUPOBAHHS
TEKCTa, peoOpa3zoBaHus MHHOPMALIMH U3 OLHON 3HAKOBOI CHCTEMBI B APYTYIO;

CO3[]aBaTh COOCTBEHHBIC IICHMEHHBIC M YCTHBIE COOOIIEHHS HA OCHOBE MH(OpMANUU U3 HECKOIBKUX
UCTOYHHMKOB (PU3MYECKOTO COAEpKaHUS, IyOJNYHO MPEACTABIATh pPE3ydbTaThl IPOEKTHOM WIH
HCCIIEI0BATEIbCKOM IEATEIbHOCTH, IIPU 3TOM IPaMOTHO MCIIOJIb30BaTh U3yUEHHBIN MOHATUIHBIN anmapar



n3ydaceMoro pasaeia (1)I/I3I/IKI/I 1 COIMPOBOXKAATH BBICTYIIJICHUC Hpe3eHTaHHeﬁ C y‘IéTOM 0COOCHHOCTEH
aAyaAUTOPUUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumeHoBaHue pa3aesioB U TeM Koamrecreo qaCOBKOHT oALHELe MpaKTHecKie JJyieKTpoHHBIE (I (PPOBBIE) 00pa3oBaTeIbHbIE
n/n NpOrpaMMbl Bceero paﬁoTl:ﬂ p;) GoThL pecypchl
Pa3gen 1. ®u3nka u e€ poJib B MO3HAHHH OKPYKAKIIEr0 MUPa
1.1 du3uKa - HayKa 0 IpUpPoJIe 2 Bubmmoreka LIOK https://m.edsoo.ru/7f416194
1.2 dOusnyecKue BEITNIHHBI 2 1 bubanorexa LIOK https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/I TO3HAHMS 2 1 bubnunoreka I{OK https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3znen 2. [lepBoHayaibHble CBeIeHUs 0 CTPOEHHH BellleCTBA
2.1 CtpocHue BelecTBa 1 bubnmoreka [TOK https://m.edsoo.ru/7f416194
2.2 iﬁ:(;};ze 1 B3AHMOJICHCTBIE HACTHI 2 1 bubnmoreka IIOK https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSTHISI BEIIeCTBA 2 bubanorexa [{TOK https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pazngen 3. /IBuskeHne 1 B3anMOJAelCTBHE TeJl
3.1 MexaHnyeckoe IBHKEHNUE 3 bubanorexa [{TOK https://m.edsoo.ru/7f416194
3.2 Wuepiusi, Macca, INIOTHOCTh 4 1 bubanorexa LIOK https://m.edsoo.ru/7f416194
33 Cua. Buasr cun 14 1 2 bubanoreka [{OK https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3gen 4. JlaBieHne TBEPABIX TeJl, JKUAKOCTEH M ra3oB
4.1 i?;;;?;ﬂgﬁgg?:;i iaf;:;hf; TBCPABIMH 3 bubaunorexa [{OK https://m.edsoo.ru/7f416194
4.2 JlaBneHue ®uaKocTu 5 bubanorexa [{TOK https://m.edsoo.ru/7f416194
43 ATMocdepHoe 1aBieHne 6 bubnnoreka [1OK https://m.edsoo.ru/7f416194
4.4 BHZI:IiTigiomHHKOCTH 111233 Ha HOTPYIEHHO® 7 1 3 bubnmnoreka [IOK https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3gen S. Pa6oTa M1 MOIHOCTh. JHeprus
5.1 Pabota 1 MOLITHOCTD 1 bubanorexa [{TOK https://m.edsoo.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 1 bubamoreka [{OK https://m.edsoo.ru/7f416194
53 MexaaudecKas YHePTHs 1 1 bubanoreka [{OK https://m.edsoo.ru/7f416194
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Hroro no pazueny

12

PesepBHOE BpeMst

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68

12




8 KJIACC

KosmnuecTBo yacoB
Ne HaumeHoBaHue pa3aesioB U TeM DJieKTpoHHbIEe (I (ppoBHIE)

n/n NpOrpaMMbl Bceero Konrpoasusie lpaxkTuieckue o0pa3oBaTe/bHbIC PECypChI
padoThI padoThI

Pasgen 1. TenyoBbIe siBJICHAS

1.1 CtpoeHue U CBOHCTBA BEIIECTBA 7 bubmorexa LHOK
: https://m.edsoo.ru/7f4181ce
bubamorexa [TOK
12 Tennossie mponecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Paznen 2. DiieKTpryecKre 1 MATHUTHBIE SIBJIEHHS
21 DNEeKTpUUECKUE 3apsabl. 3apsLDKEHHbIE Tea 7 1 Bubmmorexa [IOK
’ U MX B3aNMOJIEICTBHE https://m.edsoo.ru/7f4181ce
. . bubarorexa [TOK
2.2 IloCTOAHHBIN 31EKTPUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f418 1 ce
bubnuorexa [IOK
2.3 MaruTHeIC ABACHHA 6 ! 1.5 https://m.edsoo.ru/7f4181ce
bubnuorexa [IOK
24 7IEKTPOMATHHTHAs HHLYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 14.5
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9 KJIACC

Ne HaumeHoBaHue pa3aesioB U TeM Koawectro acon KORTOONLHLIE HpaKTaecice DJieKTpoHHbIEe (I (ppoBHIE)
n/n NpOrpaMMbl Bceero pa60TI:>1 pz?ﬁonﬂ o0pa3oBaTe/bHbIC PECypChI
Pasznen 1. Mexanuueckue siBjIeHHSs
1.1 gﬁiziizecme ABIDKCHHE H CIOCOOEI ero 10 1 bubnuoreka L{OK https://m.edsoo.ru/7f41a4a6
1.2 BsanmogeiicTBre Ten 20 1 bubanoreka [TOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHCHHUS 10 Bubmmoreka [IOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. MexaHuueckue K0JIe0aHUS M BOJIHBI
2.1 MexaHu4yeckue KoJIeOaHus 3 bubanoreka LIOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHnuecKHe BOJHBL. 3BYK 8 1 3 bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Pasnen 3. DileKTpOMarHuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHbBI
3.1 ?erfgoohrai?;?;: Egj;;:: 6 2 bubnuoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeroBbIe IBJEHUSA
4.1 3aKoHBI PacIpOCTPaHEHHUS CBETa 6 2 Bubmmoreka [IOK https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI ¥ on'THYecKHe TIPUOOPEI 6 3 Bubmmoreka [IOK https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 0e10ro cBeta B CIIEKTp 3 2 bubmmoreka [TOK https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 15
Paspnen S. KBanTOBBIC SIBJICHHS
5.1 Hcmyckanue u MOrjoleHe CBeTa aTOMOM 4 1 bubmmoreka [IOK https://m.edsoo.ru/7f41a4a6
5.2 CTtpoeHne aTOMHOTO sIpa 6 1 Bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakIu 7 1 1 bubanoreka [{OK https://m.edsoo.ru/7f41a4a6
HWroro no paznery 17
Pa3gen 6. IlopTopuTe1bHO-0000 a0 MOIYIb
ol KH}?;CT: l(i)igi; §a6;)?9m If:::;i CONEpHa 9 2 Bubmmoreka [1OK https://m.edsoo.ru/7f41a4a6
Hroro no paznery 9
OBUIEE KOJMYECTBO YACOB I10 ITPOI'PAMME 102 3 27
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INOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacoB
No Tema VDoKa K n DJieKTpoHHBIEe U (pPOBbIE
n/n yp Bcero OHTPOILHBIE PaKTHACCKHE o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

1 ®usuka — Hayka o npupoje. SBineHus 1
TPUPOJIBI

2 Du3NYECKUE SIBICHUS 1

3 DusnyecKue BEIUYUHbL U UX U3MEPEHUE 1
Ypok-uccnenoBanue "M3mepenue

4 TEMIIEPATYPHI IPU HOMOIIH KUAKOCTHOTO 1 1
TEpMOMETpa U JaTYNKa TeMIIepaTypol”
Mero/p! HaygHOTO TI03HaHUs. Onncanue

5 A Y N . 1 bubanorexa LIOK https://m.edsoo.ru/ff09f72a
(hU3MUECKUX SBICHUH C TOMOIIBIO MOAEIEH
Ypoxk-uccnenosanue "IIpoBepka rumnoressr:

6 JIaNIbHOCTB MOJIETA [IAPHKA, ITYIIEHHOTO 1 1
TOPHU30HTAIBHO, TeM OOJIbIIE, YeM OOJIbIIe
BBICOTA TTycKa"

7 VYpok-uccnenoBanue «ObITH IO 1 1
HaOJIIOICHHUIO TEIJIOBOTO PACUIMPEHHS T'a30B)»

8 ArperaTHble COCTOSTHHS BEIIeCTBa 1
Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

9 O6o6menune o pasaeny «llepBoHadanbHEIE 1 Bubmmoreka LIOK https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHHUH BEILIECTBA
M .P

10 CXAHIICCKOC JIBIDKCIHC. FaBHOMEPHOC H 1 bubmmnoreka L{OK https://m.edsoo.ru/ff0a05c6
HEepaBHOMEPHOE JIBI)KEHHE

11 JIBI>KEHHUE 4acTUll BELIECTBA. 1 bubnnoreka IIOK https://m.edsoo.ru/ff0a013e
Crpoenue BeuiecTBa. OMBITHI,

12 JIOKa3BIBAIOIINE AUCKPETHOE CTPOCHUE 1 Bubmmoreka LIOK https://m.edsoo.ru/ff09fe0a
BelllecTBa

13 Cxkopoctb. EnuHAIEI cCKOpoCcTH 1 bubmnoreka IIOK https://m.edsoo.ru/ff0a079¢

14 Pacuer myTH 1 BpeMeHH IBIKEHUS 1 Bubmmoreka IIOK https://m.edsoo.ru/ff0a0ae4
Huepuus. Macca — Mepa HHEPTHOCTH TEIL.

15 pit P p 1 Bbubaunorexa [{TOK https://m.edsoo.ru/ff0a0c10
IInotHOCTH BemecTBa. Pacuer maccel n

16 IH 1 bubnmoreka IIOK https://m.edsoo.ru/ff0a0fee

o0beMa Tella 1o €ro IMIOTHOCTH
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https://m.edsoo.ru/ff09fe0a
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JlabopatopHas pabota «OmnpeneneHue

17 .
TUIOTHOCTH TBEPJIOTO TEJIa
Pewenue 3aaau no teme "IlnotTHOCTH
18 " A bubaunorexa [{OK https://m.edsoo.ru/ff0al23c¢
BEIIECTBA
19 Cuiia Kak XapaKTepUCTHKA B3aUMOJICHCTBUS
ten. Cuna ynpyroctd. 3akoH ['yka
JlabopatopHas pabota «3ydeHne
20 3aBUCHMOCTH pacTsHKeHus (e opmariin)
MPY>KUHBI OT TPUJIOKCHHON CHIIBI)
21 SIBnenue taroteHus. Cuiia TSHKECTH
CBs13b MEX1y CHIION TSYKECTH U Maccoil Tena.
22 Bec Tena. Pemenne 3amau mo teme "Cuna bubaroreka [{TOK https://m.edsoo.ru/ff0al778
TsDKEeCTH'"
Cuia TSDKeCTH Ha THX ITaHETaxX.
23 Py bubaunoreka LIOK https://m.edsoo.ru/ff0al1502
Du3HUECKUE XaPAKTCPUCTHKH [UIAHET
24 W3mepenne cui. AuHamoMeTp Bubmmoreka [IOK https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh bubanorexa LIOK https://m.edsoo.ru/ff0al778
CroxeHure IBYX CHJI, HAITPaBJICHHBIX T10
26 o ABY > Hatp Bubmmoreka [IOK https://m.edsoo.ru/ff0ala70
oITHOU mpsiMoid. PaBHOEHCTBYOMIAS CHUIT
27 Pemenne 3agau no teme
"PaBHopeiicTByrOmAs cui'"
Cuna Tpenus u e€ Bubl. TpeHue B MpUpojie
28 P A p PHpoZL bubanoreka [{OK https://m.edsoo.ru/ff0alb9c
1 TEXHUKE
JlabopatopHas pabota «3y4ueHne
3aBUCUMOCTH CHJIBI TPEHUS CKOJIEKEHHS OT
29 P bubmmoreka [IOK https://m.edsoo.ru/ff0alcc8
CUIIBI JaBIICHUS U XapaKTepa
COIPHKACAIOIIMXCS TOBEPXHOCTEN
30 Pemenue 3a1a4 Ha onpeencHe
PaBHOAEHUCTBYIOLIEH CHUJIIBI
Pemenue 3amau o Temam: «Bec Tenay,
31 «I'paduueckoe m3o6paxenue cum, « CHUIB, bubmmoreka LIOK https://m.edsoo.ru/ff0alde0
«PaBHOJIEHCTBYOILIAS CUIDY
KonTtponsHas pabora mo remam:
32 «MexaHndecKoe IBIKEHHEY, «Macca,
IUIOTHOCTBY, «Bec Tenay, «['paduueckoe
n3o0paxkeHue cuiny, «CHITb)
apneHune. CriocoObl YMEHBIIICHHS 1
33 A y Bubmuoreka IIOK https://m.edsoo.ru/ff0a20a6

YBCIMYCHUA TaBJIICHUA



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

JlaBnenwne ra3a. 3aBUCHUMOCTD JIaBJICHHS ra3a

34 . bubamoreka [{OK https://m.edsoo.ru/ff0a2376
0T 00BEMa, TeMITepaTypsl

35 Iepenaua AapieHus TBEPALIMU TETAMH, bubaunorexa [{TOK https://m.edsoo.ru/ff0a25b0
JKUJKOCTSIMU M Tazamu. 3akoH [lackanst

36 ﬂaP JICHHC B AHAKOCTH H [A3€, BLISBAHHOC bubaunorexa [{TOK https://m.edsoo.ru/ff0a2718
JICHCTBUEM CHJIBI TSXKECTH

37 Pemenue 3anad no reme «Jlasnenne B Bbubnuoreka IIOK https://m.edsoo.ru/ff0a2826
JKUJIKOCTH U ra3e. 3akoH [lackams

38 Coo01Iaromuecs Cocyabt bubnnoreka [TOK https://m.edsoo.ru/ff0a2970

39 TunpaBmiaeckuii mpecc Bubmmoreka [IOK https://m.edsoo.ru/ff0a3136

40 Manomertpsl. IlopiiHeBO KU IKOCTHBIN
Hacoc

41 ATmochepa Semtu 1 npuHHbI 8 bubamoreka [{OK https://m.edsoo.ru/ff0a2b5a
CYIIECTBOBAHUS

42 Bec Bo3nyxa. ATMocdepHOe naBieHue bubnuoreka [{OK https://m.edsoo.ru/ff0a2bSa

43 Vsveperme atmocepHoro aassieHus. Ombir bubanoreka [IOK https://m.edsoo.ru/ff0a2da8
Toppuuennu

44 3aBUCUMOCTH ATMOC(EPHOTO JlaBIeHNA OT bubanorexa LIOK https://m.edsoo.ru/ff0a2fc4
BBICOTEI HaJl YPOBHEM MOPsL

45 bapomerp-anepou. ATMochepHoe nasieHue bubarorexa [{TOK https://m.edsoo.ru/ff0a2fc4
HA PA3IMYHBIX BBICOTAX

46 Pemenue 3amau mo teme " ATMocgepHOe
nasieHue"

47 JIeHCTBHE XHIKOCTH M ra3a Ha MOTPYXEHHOE bubaunoreka [JOK https://m.edsoo.ru/ff0a3276
B HUX Te€J0. ApXHUMeI0Ba CUiIa
Jlaboparopuas pabota «OnpenencHue

48 BBITAIKMBAIOIICH CHIIBI, IEHCTBYIOIECH Ha Bbubnuoreka IIOK https://m.edsoo.ru/ff0a33fc
TECJI0, MIOTPYKEHHOE B ) KHUJIKOCTH»
JlaGoparopnas paboTa mo Teme

49 «Hccnenomy e 3aBHCHMOCTHy pecaTena B Bbubnnoreka [IOK https://m.edsoo.ru/ff0a3514
BOAC OT OGBeMa TIOTPYKEHHOU B )KXHUJIKOCTH
4acTH Teaa»

50 TInaBanue Ten Bbubmuoreka IIOK https://m.edsoo.ru/ff0a3a96
JlabopatopHas padora "KoHcTpyupoBanne

51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOJKU U

onpejeieHre e€ rpy30noabEMHOCTH"



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

Pewenue 3anauy no temam: «IlnaBanue cynos.

52 BozngyxommaBanuey, «JlaBieHne TBepIbIX Bubnuoteka [IOK https://m.edsoo.ru/ff0a3654
TEJ, )KUJIKOCTEH U ra3oB»
53 KonTtponsHas pabora no Teme «/laBnerne
TBEPABIX TEM, KUIKOCTEH M Ta30B»
54 Mexannueckas paboTa bubamoreka [TOK https://m.edsoo.ru/ff0a3f82
55 MorHOCTE. ENMHAIEI MOIIIHOCTH Bbubnuoreka [IOK https://m.edsoo.ru/ff0a3{82
56 VYpok-uccnenoBanue "Pacyér MouiHocTy, |
pa3BUBAaEMOM MPHU NOABEME T10 JeCTHHUIE"
57 IIpocteie Mexanusmel. Peruar. PaBHoBecue
CHJT Ha pblyare
Poruaru B TeXHUKE, OBITY U TIPUPOJIC.
58 JlabopatopHas pabota «MccienoBanue 0.5 bubmmoreka [1OK https://m.edsoo.ru/ff0a478e
YCIIOBH PaBHOBECHS phIuaray
Pewenue 3agau no teme «YcioBus
59 A bubaunoreka [{OK https://m.edsoo.ru/ff0a48a6
pPaBHOBECHSI phlyara
KoaddunmeHT mone3Horo aeicTBUsL
60 MexaHu3Ma. JlaboparopHas padora 0.5
«M3mepenne KI1J] HaKIOHHOH MIIOCKOCTI
Pemenue 3axa4 o Teme "Paborta, MOIHOCTH
61 KT A » MO ’ bubarorexa [{TOK https://m.edsoo.ru/ff0ad4c48
Mexannueckas sHeprusi. Kunetnueckas u
62 P bubaunorexa [IOK https://m.edsoo.ru/ff0a4252
MOTEHIMATbHAS YHEPTHUS
63 3aKoH cOXpaHEeHUs] MEXaHUIeCKOI YHepTuu Bubmmoreka [IOK https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TeMe
"DKcNepUMEHTAIIbHOE ONpEEICHUE
64 W3MEHECHUS KHHETUUCCKOM U MMOTCHIIMAIbHOM 1
SHEPIUH MPHU CKATHIBAHUH TEJIa 0
HAKJIOHHOH mockocTh"
65 KonTtponpHas pabora o reme «Pabota n
MOIIHOCTh. DHEPTHSD)
PesepBHeIit ypok. PaboTta ¢ TekcTaMu 1Mo Teme
66 " p yp " bubnmoreka LIOK https://m.edsoo.ru/ff0ad4ee6
MexaHHUYECKOE JIBHKEHUE
PeseprHrIii ypok. Pabora ¢ TekcTamu 1o Teme
67 " laBneHue TBEPABIX TEI, JKUAKOCTECH U Bubmmoreka [1OK https://m.edsoo.ru/ff0a4ffe
razoB"
63 PeseprHrlii ypok. Pabota ¢ TekcTamu 1o Teme

"Pabota. MomHocTh. OHeprus"



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
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https://m.edsoo.ru/ff0a4ffe
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8 KJIACC

KoaunuecTBo yacoB

No Tema VDoKa K - Hara DJieKTpoHHBIEe U (pPOBHIE
n/n P Bcero OHTPOALHLIE PAKTHUCCKUE | y3vgenusi | o6pasoBaTelbHbIE pecypehl
padoThI padoThI
R e I BuSorsa 10K
P https://m.edsoo.ru/ff0a5256
TOJITBEPIKICHHS
2 Macca u pazmMep aTOMOB M MOJIEKYJT 1
3 Mopenu TBEpIOTO, KUAKOTO U 1 bubanorexa [TOK
ra3zo00pa3HOro COCTOSIHUH BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBsCHEHNE CBOHCTB TBEPIOTO,
4 JKUJIKOTO M Ta3000pa3HOTO COCTOSHHUN 1
BEIIIECTBA Ha OCHOBE TOJOKECHUH
MOJICKYJISIPHO-KHHETHICCKOH TEOpUH
5 Kpucranmndeckue u aMmopQHbIe Tena 1 bubmorexa LOK
P p https://m.edsoo.ru/ff0a5800
6 CMaunBaHUE U KaHUISIPHOCTb. 1 Bubnuorexa IIOK
[ToBepXHOCTHOE HATSXKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmMpeHue u cxaTue 1 bubmmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temmeparypa. CBsi3b TeMIEepaTyphl O
8 CKOPOCTBIO TETIJIOBOTO JBIKECHUS 1
YaCTHI]
Buytpennss seprus. Crioco0sl Bubmmorexa [IOK
9 o 1
W3MEHEHUs] BHyTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunpr Termonepenaun 1 buGmorexa HOK
A pen https://m.edsoo.ru/ff0a6412
Ypoxk-koapepenmus "Ilpaktuaeckoe
11 HCTIOJIb30BaHUE TEIIOBBIX CBOMCTB 1 1 Bbubnuorexa [IOK
BEIIIECTB 1 MAaTEPHAJIOB B IEIIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexenns”
D KonnuecTBo TemioTel. Y aenbHas 1 Bbubnuorexa [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHUE TEIIOBOTO OaaHca. 1 Bubmuorexa [TOK
TernooOMeH u TerI0Boe paBHOBECHE https://m.edsoo.ru/ff0a7088
14 Jlabopatopnast padora "HccnenoBanue 1 1 bubanorexa [JOK

SIBJICHHS TEIJI0O00MEHA opu

https://m.edsoo.ru/ff0a6a98



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

CMEIIMBAHUU XOJOIHOM U ropsuen
BOBI"

Pacuer konuuectBa TCIIIIOTHI,

15 HEOOXOIMMOTO JJIsl HaTPEBaHUA Tella ’
BBIICIIIEMOTO UM IIPH OXJIaXKICHUH
16 Jlabopatophas padota "Omnpenenenue bubnunorexa [JOK
YACIBHOH TEIIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y IeJbHasl TeroTa bubnuorexa [TOK
CropaHwusI https://m.edsoo.ru/ff0a7b5a
IIiaBiieHKE U OTBEpAECBAHHE
18 KPUCTAIUTUYECKUX "P;f:[n VnenwHas bubmorexa LOK
P YA https://m.edsoo.ru/ff0a71d2
TEILIOTA IUIABIEHHUS
JlabopatopHas pabota "OmnpeneneHue bubamoreka [JOK
19 . "
YACITBbHOM TETUIOTHI TIJIABJICHHUS JIbJIa https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue 1 KOHJCHCALIUSI. bubnunorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Temiora
71 napoo0Opa3oBaHKs U KOHJICHCAIIHH. Bubnuorexa IIOK
3aBUCHMOCTb TEMIIEpaTypPbl KUTICHHS https://m.edsoo.ru/ff0a786¢
0T aTMOC(EPHOTO JABJICHHUS
Brnaxnocts Bo3ayxa. JlabopaTopHas
22 abora "On ez[égeﬂne OTHECHTEHLHOIZ bubmorexa LIOK
p p " https://m.edsoo.ru/ff0a7628
BJIQKHOCTH BO3/yXa
23 Peurenve 3aau Ha onpe/ieeHne
BJIQKHOCTH BO3/yXa
[puHIUIE pabOTHI TEIUIOBBIX
24 nsuraresneif. [Tapoas TypOuHa.
JBuraTens BHYTPEHHETO CTOPAaHUs
KII1J] rennosoro asurarens. TennoBbie
25 anlaTenH M 3a fITa OKpY Karomei’ bubmorexa HOK
A m 14 m https://m.edsoo.ru/ff0a7c7¢
cpenbl
2 3aKoH COXpaHEHHUs U MPEBPAICHHS
BHCPFI/II/I B TCIIJIOBBIX HpOHeCCﬁX
TToaroroska K KOHTPOJILHOM padoTe 110
A " P P bubamnoreka [JOK
27 teMe "TermtoBsie sBieHus. V3MeHeHNE

arperaTHeIX COCTOSIHUH BeriecTBa"

https://m.edsoo.ru/ff0a83{2



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

KonTtponsHas pabora o Teme

Bbubnnorexa [IOK

28 "TenmoBrle apneHus. lI3meneHne
TIIOBBIC ABJICHIA. VI3MCHCHHU " https://m.edsoo.ru/ff0a86ae
arperaTHBIX COCTOSHUH BEIIecTBa
29 Onexrpuzanus Tein. [[Ba pona
SIEKTPUYECKUX 3aPSI0B
Ypok-uccnenoanue "OaeKTpU3aIys
30 TeJ UHIYKIUEN U pu 1
CONPUKOCHOBEHUU"
31 B3aumoneiicTBue 3apsyKeHHBIX TeEIl. bubnunorexa [JOK
3akon Kynona https://m.edsoo.ru/ff0a87¢4
C) .H
p | S B B 10K
P - PHHI . https://m.edsoo.ru/ff0a8a0a
CYNEPIO3UIIMH DICKTPUICCKUX MOJICH
Hocurenu snexTpudeckux 3apsaoB.
33 OnemeHTapHbIN 3apsan. CTpoeHue
aToma
IIpoBOIHUKY U TUANEKTPUKH. 3aKOH bubanoreka [TOK
34
COXpPaHCHHS JIIEKTPUICCKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
Pewenue 3anau Ha IpUMEHEHNE Bubnuorexa IIOK
35 .
CBOMCTB 3JIEKTPHYECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUUECKHU TOK, YCIOBUS €r0 bubaunoreka [JOK
CYIIICCTBOBAHUSI. https://m.edsoo.ru/ff0a95a4
37 JlelcTBUS 3JIEKTPUUECKOTO TOKA buGmorexa LHOK
P https://m.edsoo.ru/ff0a96b2
Vpok-uccnenoBanue "Jleiictue
38 3JIEKTPUYECKOIO MOJIS1 HA IPOBOJIHUKHU 1
U IUDJIEKTPUKH"
39 DNEeKTpUIECKH TOK B METaJLIaX, bubamnoreka [JOK
JKHIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYECKas elb U €€ COCTaBHBIC
4acTu
wia Toka. JlaboparopHas pabora
41 S:I/ISMG OeHHe HG(Z:I; J'I(:/Ip OBaEI/Ig(Z)I/IHBI 0.5 bubmmorexa [IOK
rep PeryIvp ' https://m.edsoo.ru/ff0a8bd6
TOKA
DNEKTPUYECKOE HATIPSIKCHUE.
42 BonsT™eTp. JIabopaTopHas paboTa 05 bubnunorexa [JOK

"W3MepeHue U peryaupoBaHue
HanpsokeHus "

https://m.edsoo.ru/ff0a%¢14



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
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ComnpoTHBiIE€HHE TPOBOTHHKA.

Bbubnnorexa [JOK

43
Y aenpHOe CONPOTHUBICHHE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCHMOCTB
44 3JIEKTPHYECKOTO COMIPOTHBIICHHS Bubmmorexa IIOK
MIPOBOTHHKA OT €T0 JUTHHBI, TUIOIIAaIN https://m.edsoo.ru/ff0aa738
TIOTIEPEYHOTO CEUCHHUS M MaTeprasa"
3aBHCHUMOCTH CHJIBI TOKA OT
bubaunorexa [JOK
45 HanpsiokeHus. 3akoH OMa i yyacTka
https://m. .ru/ff0aad4a
L ps://m.edsoo.ru/ff0
JlabopatopHas pabota "HcciaenoBanue
3aBHCHUMOCTH CHJIBI TOKA, HIYIIETO Bu6morexa LIOK
46 4yepe3 pe3UucTop, OT COMPOTUBIICHUS https:/m.edsoo.ru/f0aal0de
pe3ucTopa U HanpsKeHUs Ha — -
pesuctope"
47 [MTocnenoBarenbHOE U NapasieabHOE
COCJIMHCHUS MPOBOTHUKOB
JlabopatopHnas pabota "I[IpoBepka
48 IIPaBWJIA CJIOKEHUS HAIIPSLDKEHUI IIPU Bubnuorexa IIOK
MOCJIE/IOBATENILHOM COSAMHEHUH JABYX https://m.edsoo.ru/ff0aaas8
pe3ucTopos"
JlabopatopHnas pabota "I[IpoBepka
49 MpaBuJia JJIsl CUIIbI TOKA MIPU Bubmmorexa [IOK
napauielIbHOM COCJIMHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1a4 Ha MpUMEHEHNE 3aKOHA
bubarorexa [TOK
50 OMa 1151 pa3InyHOro COeIMHEHUS )
HPOBOJIHHIKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTB AJIEKTPHYECKOTO Bubmoreka [IOK
Toka. 3akoH Jlxxoyis-Jlenua https://m.edsoo.ru/ff0ab124
Jlaboparopnas padota "Onpenenenne Butmiorexa [JOK
52 pabOTHl U MOITHOCTH 3JIEKTPUIECKOTO
https://m.e .ru/ff0ab3e0
Toxa" ps://m.edsoo
DJIEKTPUYECKHUE LIETH U OTPEOUTEH
Bbubnuoreka [IOK
53 AIIEKTPUYECKOI SHEPTHH B OBITY.
https://m. Tu/f]
KopoTKoe 3aMbiKaHHue ttps://m.edsoo.ru/ff0ab660
IToaroToBKa K KOHTPOJILHOM paboTeE MO Bubmorexa LIOK
54 TeMe "DIIeKTPUIECKUE 3apsIbl.

3apspKeHHBIE Tella U X

https://m.edsoo.ru/ff0abd2¢c
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55

56

B3auMoaercTBus. [locToSHHBIN
JICKTPHIECKUHN TOK"

KonrponbsHast pabota o teme
"DnexTprudecKre 3apsabl. 3apsHKeHHBIC
TeJla ¥ UX B3aUMOJCHCTBYA.
TToCTOSIHHBIH JCKTpHUSCKUN TOK"

IlocTostTHHBIE MATHUTBI, MX
B3aUMOJEHCTBUE

Bbubnnorexa [JOK
https://m.edsoo.ru/ff0abead

57

VYpok-uccnenoBanue "N3ydyenue mnone
IMOCTOSIHHBIX MardHuTOB"

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

58

MarauTtHoe nose. MarautHoe 1moJie
3eMIIM 1 €T0 3HAYEHHE IS )KU3HHU Ha
3emite

bubamorexa [TOK
https://m.edsoo.ru/ff0acOba

59

60

61

62

63

64

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

[IprMeHeHHE AEKTPOMAarHUTOB B
texHuke. JlabopaTopHas pabora
"N3yuenune NeHCTBUS MAarHUTHOTO MOJISI
Ha MPOBOJIHUK C TOKOM"

DJeKTpoIBUraTeNb OCTOSIHHOTO TOKA.
Hcnonp3oBanue 31eKTpOABHTaTENEH B
TEXHUYECKNX YCTPOHCTBAX U Ha
TpaHcnopre. JJabopaTopHas padora
"KoHcTpyupoBaHue u u3yuyeHue
PpaboTHI 3TEKTpOABUTATENS "

OnsiTsl @apajes. 3akoH
31EeKTPOMarHUTHON MHAYKLIUY.
IIpaBuno Jlenua

Onextporerepatop. Crocoos!
MOJYYCHUS CKTPUICCKOI SHEPTHU.
DNEKTPOCTAHIINU Ha BO30OHOBIISIEMBIX
HCTOYHUKAX YHEPTUU

[ToaroToBka K KOHTPOIBHOM paboTe 1o
TeMe "DJeKTPUIEeCKUe U MarHUTHBIE
siBieHus"

0.5

bubamoreka [JOK
https://m.edsoo.ru/ff0ac1d2

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

bubarorexa [TOK
https://m.edsoo.ru/ff0ac86¢

65

KonTpoasHas pabora 1o Teme
"DJIeKTpUIeCKre U MarHUTHBIE
siBIIeHus "

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



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

66 PeseprHsrii ypok. Pabora ¢ TexcTramu 1 Bubmmorexa IIOK
o TeMe "TeroBkle siBIeHUS" https://m.edsoo.ru/ff0accSe
§7 | o v "Tloerommst snexmpiconsi | Bu6miorera LIOK
ToK" p https://m.edsoo.ru/ff0acdc6
68 Pe3zepBHbIil ypok. Pabora ¢ TekcTamu 1
1o Teme "MarHuTHbIE siBIeHUS"
OBUIEE KOJIMYECTBO YACOB I1O 68 14.5

I[TPOI'PAMME



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

9 KJIACC

KoanyecTBo yacoB

No Tema VDoKa K Jara DyeKkTpoHHbIe HU(poBbIe 00pa3oBaTeIbHbIE
/i yp Beero ontpoabHsie  IlpakTnyeckme Wiyuemms  pecypesl
padoThI padoThI
1 MexaHu4eckoe IBIKeHne. MarepuaibHas |
TOYKa
2 ﬁgﬁ;;ﬁi;i?r?;g;gziimHBHOCTL 1 bubanoreka L{IOK https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NIPSIMOJIMHEHHOE JIBHXKCHUE 1 bubnuoreka [{OK https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE MPAMOJIMHEHHOE IBHXCHHUE. |
CpenHsis 1 MTHOBEHHAs! CKOPOCTh
5 glg);rgg;:egzlsgp;;all{ls;eoycxopeﬂﬁoe 1 bubanorexa L{IOK https://m.edsoo.ru/ff0ad8d4
CKOpPOCTh MPSAMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO ABMXKeHHS. [ paduk 1
CKOPOCTH
JlabopatopHas pabota "OmnpeneneHue
7 YCKOPEHHUS TeJia MPH PABHOYCKOPEHHOM 1 1 bubmmoreka [TOK https://m.edsoo.ru/ff0adb18
IBUKEHHWH 110 HAKJIOHHOM IIIOCKOCTH"
8 Cob6oaHoe nmaaenue ten. OnbiTel [ammies 1
PaBHOMepHOE JIBHXKEHHUE MO OKPYKHOCTH.
9 [lepuon u wactora obpamenus. Jlnnelinas u 1 bubaroreka [{TOK https://m.edsoo.ru/ff0ael76
YIJIOBAsi CKOPOCTH
10 LlenTpocTpeMHUTENbHOE YCKOPEHUE 1
11 ITepsbiii 3akoH HeroToHa. BexTop cuisl 1 bubanoreka IIOK https://m.edsoo.ru/ff0ae612
12 ]3;;)5014 saxon HeioTona. PasnoneiicTsyiomas 1 Bubmoreka [IOK https://m.edsoo.ru/ff0ae72a
13 Tperwnii 3akoH Hetorona. Cymeprno3umnus Cri 1 Bu6mmoreka [IOK https://m.edsoo.ru/ff0ae982
14 Elililoi}:)?{z 3a/1at Ha MPHMCHCHHC 3aKOHOB 1 Bbubnuoreka [TOK https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka 1 bubanoreka [1OK https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agad o teme «Cuiia ynpyrocTm» 1
17 gzg:ggggg}rﬁ;ifg;i «Onpenenenie 1 1 Bbubmuoreka IIOK https://m.edsoo.ru/ff0ace28
18 Cuuia TpeHus 1 bubaunoreka [TOK https://m.edsoo.ru/ff0af738



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

19 Pemenue 3amau no teme «Cuia TpeHUs» bubnnoreka [IOK https://m.edsoo.ru/ff0afa26

20 JlaGopatopuas paGora OnpeﬂeneHI/{'e bubmmoreka [1OK https://m.edsoo.ru/ff0af8be
K03 pHIIMEHTA TPEHHS CKOJIbKCHUS

21 Pemmerne sanad no reme 3a1<01‘{’1,1 Hetorona. bubanoreka L{TOK https://m.edsoo.ru/ff0afb8e
Cuna ynpyroctu. Cuiia TpeHust

22 Cia TAKECTH U 33KOH BCCMHPHOTO Bu6miorexa [IOK https:/m.edsoo.ru/ff0af044
TATOTCHHUS. Y CKOpPEHHE CBOOOIHOTO IaCHHUS
Ypoxk-koapepenus "BIKeHHE TeN BOKPYT

23 rpaBUTanOHHOTO TIeHTpa (CorHeuHas
cuctema). ["amakTuku"

24 Pemenne 3ap24 110 Teme CHH? ThKecTH 1 bubamoreka [{TOK https://m.edsoo.ru/ff0af5{8
3aKOH BCEMHUPHOT'O TATOTCHHS

25 TepBas kocmuteckas ckopocTs. Heecomocts bubnmoreka [1OK https://m.edsoo.ru/ff0af33c
U Teperpy3Ku
PaBHOBecHe MaTepUaILHOW TOYKH.

26 A§.COHmTHO TBEPAOC TEIO. Pa]iHOBeCHe bubnmoreka [1OK https://m.edsoo.ru/ff0afe36
TBEPIOTO TeJia ¢ 3aKPEIUIEHHON 0ChI0
BpaIlCHHUS

27 MowmeHnT cunsl. LlenTp TspxecTu

28 Pemenne 3azau ,,HO Teme "MOMEHT CHIIEL bubaroreka [{TOK https://m.edsoo.ru/ff0b02b4
LlenTp TsKECTH
IToaroToBka K KOHTPOJIBHOI paboTe Mo TeMe

29 "MexaHnueckoe IBIKeHUE. B3anMoneiicterue bubarorexa [{TOK https://m.edsoo.ru/ff0b0408
Ten"
KonTtponsHaas pabora o reme

30 "Mexannueckoe ABIKEeHNE. B3anMoneiicrerue Bbubnuoreka ITOK https://m.edsoo.ru/ff0b06ec
Ten"
Nwmnynsce Tena. Mimyse cubl. 3aKoH

31 COXpaHEHHS UMITyJIbca. YIPYToe U HEynpyroe Bu6mmoreka LIOK https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBHE

32 Pemerne ?'a)laq 110 TEME "3aKOH COXpaHCHH Bbubnuoreka [TOK https://m.edsoo.ru/ff0b096¢
HUMITyJIbCa

33 Ypox-koHpepeHuus "PeakTuBHOE NBIKEHUE
B IIpUpPOJIE U TeXHUKe"

34 Mexannueckas paboTa ¥ MOIITHOCTb bubamoreka [{OK https://m.edsoo.ru/ff0b0a84

35 Pabora cuubt ToKECTH, CHIIBL YTIPYTOCTH 1 Bu6uorexa [IOK https://m.edsoo.ru/fOb0dbs

CUJIBI TPCHUA



https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JlabopatopHas paboTa «OrmnpeneneHue padboThI

36 CHUJIBI TPEHUS TIPH PABHOMEPHOM JBIKCHHUN
Tella M0 TOPU30HTAIBHON MOBEPXHOCTH)

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

38 o P P bubaunorexa [{OK https://m.edsoo.ru/ff0b0c32
KWHETHYECKOI SHEepruu

39 3aKoH COXpaHEHUs SHEPTHH B MEXaHHKE
JlaGopatopHast pabota «3yueHne 3akoHa

40 PaTopHas p Y bubamoreka [{TOK https://m.edsoo.ru/ff0bl2fe
COXPaHEHHs FHEPTUN»
KonebaTenpHoe ABMKEHHE U €T0

41 A bubamoreka [{TOK https://m.edsoo.ru/ff0b1858
XapaKTEePUCTUKU
3aryxatomue KoyieOaHus. BoIHyX1eHHbIE

42 yXaiott yHA bubanoreka LIOK https://m.edsoo.ru/ff0b20f0
kosiebaHus. Pesonanc

43 MaremaTHuecKuil U NPy >KUHHBIN MasiTHUKH
Ypok-uccnenoBanue «3aBUCUMOCTD EPHOIA

44 KOJICOAHUH OT KECTKOCTH MPYKUHBI U MaCCHI Bubmmoreka [IOK https://m.edsoo.ru/ff0b197a
rpy3a»

45 [peBpallieHre SHEPIUU IPU MEXAHUUECKUX
KOJICOaHUSIX
JlabopatopHas padoTa «OmnpeneneHue

46 4acTOThI M TIEPHOJIa KOJICOaHHMH TIPYKMHHOTO bubnuoreka L{OK https://m.edsoo.ru/ff0blaec
MAasITHHKa
JlabopatopHas pabota «IIpoBepka

47 HE3aBHCHMOCTH IepHo/ia KojiebaHuii rpysa, bubnuoreka I{OK https://m.edsoo.ru/ff0b197a
IMOJABCIICHHOT'O K HUTH, OT MaCCHhI Irpy3a»
Mexannueckne BoJiHbI. CBOMCTBA

48 MexaHn4decKux BoiH. [IpomonbHbIe 1 Bu6mmoreka LIOK https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIC BOJTHBI

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

50 3Byk. PactipocTpanenne u oTpakeHHe 3ByKa

5 VYpok-uccnenosanue "Habmonenne
3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

52 I'poMKOCTh 3ByKa U BBICOTA TOHA.

AKYCTHYECKUH pe30HaHC



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

53

54

55

Ypok-koupepenius "Y IpTpa3ByK U
nHPPa3BYK B IPHPOJIC U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOU padoTe 1Mo TeMe
"3aKOHBI COXpaHCHHSI. MeXxaHnIecKue
KOJIeOaHHUS ¥ BOJHBI"

KonTtponbHas pabora o Teme "3aKoHbI

coxpaHeHHs. MexaHnJYecKrue KOJIeOaHus u
BOJIHEI"

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

Bubmuoreka [IOK https://m.edsoo.ru/ff0b25{0

56

DNEeKTPOMarHUTHOE TOJIE.
SHGKTpOMaI‘HI/ITHLIe BOJIHBI

bubaunoreka [{OK https://m.edsoo.ru/ff0b2abe

57

58

59

60

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH

Ypoxk-korpepennus "[kanxa
3JIEKTPOMAarHUTHBIX BOJH. Vcnonb3oBanue

3JIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBs3H"

Ypoxk-uccnenosanue "M3yueHne CBOUCTB
JJIEKTPOMATHUTHBIX BOJH C TIOMOLIBIO
MOOMIIEHOTO TenedoHa"

Pemenune 3aJa4 Ha ONpEACJICHUC YaCTOThI 1
JJINHBI 3HeKTpOMaFHHTHOﬁ BOJIHBI

bubaroreka [TOK https://m.edsoo.ru/ff0b2fe6

bubamoreka [{TOK https://m.edsoo.ru/ff0b2c6e

61

ONeKTpOMarHuTHas MPUPOa CBETA.
CxkopocTb cBeTa. BoJIHOBBIE CBOICTBA cBETa

bubanoreka [{OK https://m.edsoo.ru/ff0b31d0

62

63

64

65

Ucrounuku cBera. [Ipsamonuneiinoe
pacnpocTpaHenue cBera. 3atMenust ComHIa u
Jlynbl

3aKoH oTpaxkeHUs cBeTa. 3epkaina. Pemenue
3aJja4 Ha NPUMEHEHUE 3aKOHA OTPAXKEHUs
CBETa

IIpenomienue cBeTa. 3aKOH MPEIOMICHHS
CBETa

[onHoe BHyTpEHHEE OTpaXKEHUE CBETA.
Hcnonp30BaHKe MOJHOTO BHYTPEHHETO
OTpa)XeHHsI B ONTHYECKUX CBETOBOJIAX

bubarorexa [{TOK https://m.edsoo.ru/ff0b3658

bubanorexa [{TOK https://m.edsoo.ru/ff0b38c4

bubanorexa [{IOK https://m.edsoo.ru/ff0b3aea

Bbubnuoreka ITOK https://m.edsoo.ru/ff0b3c5c

66

Jlaboparopnas padota "HccnenoBanue
3aBHCHMOCTH yTJjIa MPEIOMIICHHUS CBETOBOTO
Jyda OT yTJia MaJeHHUs Ha TpaHuIle "BO3IyX-
crekio""



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

Ypoxk-koupepenmus "Mcnonp3oBanne

67 MOJIHOT'O BHYTPEHHETO OTPaXKCHHUS:
CBETOBOJIBI, OTITUKOBOJIOKOHHAS CBSI3B"
68 JIunzel. OnTudeckas Cuiia JTHH3bI bubaunoreka [{OK https://m.edsoo.ru/ff0b3f2¢
69 [Toctpoenne n300pakeHUH B IMH3AX Bubmmoreka [TOK https://m.edsoo.ru/ff0b444a
JlabopatopHas pabota "Omnpenenenue
70 (hOKYCHOTO PACCTOSHUSI X ONITHUCCKOW CHUTBI bubmmoreka [1OK https://m.edsoo.ru/ff0b4206
cobuparorei JIMH3bI"
71 YPOK_KO},I,(bepeHHM OnTieckue TuH30BbIe bubaroreka [{TOK https://m.edsoo.ru/ff0c0a7e
prOOPbI
72 ['1a3 kak onTHYeckas cucrema. 3peHue bubnuoreka I{OK https://m.edsoo.ru/ff0b4684
73 Ypox-koupepenuus "Jledexrst 3penus. Kak
COXPaHUTh 3peHue"
Pa3znosxenune Genoro cBeta B crieKTp. ONBITHI
74 Hprorona. Cno)keHue CreKTpallbHbIX IIBETOB. bubnuoreka L{OK https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlabopatopHras paboTa "OMBITH 110
75 PasJIOKEHHIO OCJIOrO CBETA B CIICKTP 1 bubanorexa [{OK https://m.edsoo.ru/ff0cOe2a
BOCHPHUATHUIO LIBETA MPEIAMETOB IIPU UX
HaOJII0IGHUH Yepe3 [IBETOBbIC (QHILTPHI"
VYpok-npaktukyM "BonHoBble cBOCTBa
76 CBeTa: JUCHepCHs, MHTepPEPeHIHs U
mudpakmus”
77 STIZE;ZH Pesepgopaa u nnanerapuas moneis Bubmmoreka [IOK https://m.edsoo.ru/ff0c12a8
78 IToctynats! bopa. Mogens aroma bopa
79 Hcmycxazme uo OTJIONICHNE CBCTA ATOMOM. Bbubmuoreka IIOK https://m.edsoo.ru/ff0c144c
KBanTsl. JInHENH4aTbie CIEKTPhI
80 yPOK_HpaKTfIKyM Habmopenue cnexrpos Bubmmoreka LIOK https://m.edsoo.ru/ff0c1550
UCITYCKaHUsI
81 PaaroakTHBHOCTD U €€ BUJIbI bubmuoreka IIOK https://m.edsoo.ru/ff0c1672
82 Crpoenue atomnoro snpa. Hywonnas Bbubnuoreka [TOK https://m.edsoo.ru/ff0c18ac
MO/IeIIb
83 PanunoaktuBHbIe npeBpaineHus. F30Tomb Bubmmoreka [TOK https://m.edsoo.ru/ff0clal4
84 Pewenue 3a)1a’r'1 o Teme: "PajuoaKTHBHbIC Bbubaunoreka [{OK https://m.edsoo.ru/ff0c1b4a
OpeBpAICHUS
85 [Tepuox nomypacnana



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
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

86

87

88

Ypoxk-korpepennus "PagrmoakTHBHEIE
W3JIY4CHUS B IPHPOJIC, MEAUIINHE, TEXHHUKE".

SnepHble peakiuy. 3aKOHBI COXPAHCHNUS
3apsIIOBOTO 1 MAaCCOBOTO YHCET

OHeprus cBA3M aTOMHBIX sA1ep. CBsi3b MacChl
U DHEprHH

bubmmoreka [IOK https://m.edsoo.ru/ff0c2126

Bubmuoreka [IOK https://m.edsoo.ru/ff0c1¢58

bubmmoreka [1OK https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3amau mo teme " neprsie peakuun”

90

91

92

93

94

Peakimu cuHTe3a M AETIEHUS AOEP.
Wcrounuku snepruu ConHIa 1 3BE37
Ypoxk-koupepenmus "SAnepHas sHEpreTHKA.
JleficTBUS paguOaKTUBHBIX U3JIy4eHUN Ha
’KUBBIC OPTaHU3MBI"

[ToaroToBka K KOHTPOJIBHOM paboTe MO TeMe
"DJeKTpOMarHuTHOE TOJIE.
DJNeKTpOMarHUTHBIE BOTHEL. KBaHTOBEIE
sIBJICHUS"

KonTtponsHnas pabora o reme
"DeKTpOMarHuTHOE TOJIE.
DNeKTpOMAarHUTHBIE BOTHEL. KBaHTOBEIE
siBIIeHuUs"

IToBTOpenue, o6o0IIeHue. JlTabopaTopHbIe
paboTsI o Kypey "B3aumoseiictue Ten"

bubaroreka [{TOK https://m.edsoo.ru/ff0c1e88

bubaroreka [{TOK https://m.edsoo.ru/ff0c223e

bubaunoreka [IOK https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, o6o0menue. Pemenne
PaCYCTHBIX U KAYECTBCHHBIX 3a1a4 110 TEME
"TemnoBble mporecch”

bubaunoreka [IOK https://m.edsoo.ru/ff0c2572

96

[ToBTopenue, o6odImenue. Pemenne
pacUeTHBIX M KaYeCTBEHHBIX 3a/1a4 10 TeMe
"KTIJI TerioBbIX ABUTATENCH"

Bbubanorexa L{IOK https://m.edsoo.ru/ff0c2a22

97

98

99

[ToBTopenue, o6odImenue. Pemenne
pacyeTHbBIX M KaueCTBEHHBIX 3a/]a4 110 TeMe
"KIIJ a1ekTpoycTaHOBOK"

IToBTOpenue, obobmeHue. JlaboparopHsie
pabotsl 1o kypcy "CBeToBbIe sIBICHUS "

IToBTOpenue, 0600menne. PaboTa ¢ Tekctamu
1o TeMe "3aKOHBI COXpaHEHHS B MEXaHHUKe"

bubanorexa [{TOK https://m.edsoo.ru/ff0c2b30

bubanoreka L{IOK https://m.edsoo.ru/ff0c2¢52

Bbubnunoreka IIOK https://m.edsoo.ru/ff0c2d6a

100

IToBTOpenue, 0600menne. Pabora ¢ Tekctamu
o Teme "Konebanus 1 BoaHb!"

Bubnuoreka IIOK https://m.edsoo.ru/ff0c2e82



https://m.edsoo.ru/ff0c2126
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IToBTOpenue, obobmenue. Pabora ¢ Tekctamu
o TeMme "CBeToBbIE ABIEHHS"

IToBTOpenue, o6o6mIeHue. PaboTa ¢ TekcTamu
o TeMe "KBanToBast u sinmepHas puszmka'

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

27

Bbubmuoreka [IOK https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c3044




YUYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O TPOLNECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /JUISI YYEHUKA

» ®usuka, 8 kiace/ [epeimkun A.B., OO0IIecTBO ¢ OrpaHHYCHHON
OTBETCTBEHHOCTHIO «JIPODAY»; AkimoHepHOe 0011ecTBO «}31aTenbCTBO
«IIpocsemenue»

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

» ®u3mka: 7-# kimacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kinacc/ [lepsimkua .M.,
WBanoB A.J., AkimonepHoe obmectBo «M3mnarenscTBo «IIpocBemennues

METOJUYECKHUE MATEPHUAJIBI 1JI5s1 YUUTEJIA

Jlyxaumk B.U., iBanosa E.B. Coopruk 3anau no ¢usuxe 1ist 7-9 xiaccos. —
M: Ilpocsemenue, 2023.

2. BonxoBB.A. IToypounsle pa3pabotku mo ¢usuke 8, 9 xiacc. -M.: BAKO,
2019.

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

4 KoHTponmpHO-I3MepUTEIbHBIC MaTepransl. @msuka. 7-9 kmace / Coct. H.U.
3opuH. - M.:BAKO, 2022.

5.Haiixec B.I'. [lumakrudeckre MaTepuaibsl o Gu3NKe i 7-9 kiracca:
CamocrosTenbHble, KOHTPOJIBHBIE, TOMAITHHUE PaKTHUECKUe

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

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