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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢u3Mke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30oBaHUS COCTAaBJICHA Ha
OCHOBE TOJIOKEHUH W TpeOOBaHMU K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM YpPOBHE OCHOBHOMU
oOpa3oBaTenbHOM mporpamMmbl, mpenctaBieHHbix B @OI'OC 00O, a Takke ¢ ydérom
benepanpHOi paboueil mporpammbl BocnuTaHuss M KoHnenuuu npenojgaBaHHus y4eOHOTO
npeaMera «Dusuka.
Conepxanue  mporpaMMbl 1o (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH OOYyYalOMIMXCSl M OpraHu3aluio Hu3ydeHus (u3uku Ha
NesTeIbHOCTHOM ocHOBe. B mporpamMme mo ¢u3uKe yUUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenMera B peanusanuu  TpeboBanuit ®I'OC OOO K mIaHUPYEeMBIM JIMYHOCTHBIM U
METanpeIMEeTHBIM  pe3yjibTrataM  OOydeHHs, a  TaKKe  MEXIpEJAMETHbIE  CBA3M
€CTECTBEHHO-HAYUHBIX YU€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHuUsI.
[Iporpamma no ¢u3MKe yCTaHABIUBACT paclpelesieHHe y4eOHOro Marepuana Mo TojaaMm
oOyueHus (mo KJjaccam), NpeyiaraeT NPUMEPHYIO TIOCIEJOBATEIbHOCTh H3YYEHHUS TeEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHS NPEAMETHOTO COJACpX aHUA U Y4€Te BO3PACTHBIX
o0coOeHHOCTeH 00yJaroMXCsl.
[Tporpamma o ¢usnke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKON MOMOIIN YUUTEIIO
B CO3/1aHMH paboueil mporpaMmbl 10 y4eOHOMY MpEeIMETY.
®dusnka SBISETCS CUCTEMOOOPa3yIOUINM JUIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MTPEIMETOB,
MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB M SIBJICHUH, U3yYaeMbIX XUMHUEH,
Ouosiorueil, actpoHOMHUeH 1 QU3NUECKOi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, TPEIOCTaBIIsIeT Hambosee SICHbIe 00pa3lbl MPUMEHEHHS HAyYyHOTO METo/a
MO3HAHUS, TO €CTh CII0CO0a MOMYyYSHHs JOCTOBEPHBIX 3HAHUH 0 MUpe.
OnHa M3 TIaBHBIX 3a7ad (QU3HUECKOro o0pa3oBaHMs B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHO-HAyYHOW TPaMOTHOCTM W HWHTEpeca K HayKe Yy
00yJaromuxcs.
Wzyuenne ¢usukun Ha 0a30BOM YpOBHE MPEAINONaraeT OBJIAJCHHUE CIEAYIOIIMMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:
® HAYYHO OOBACHATH SBJICHHUS,
® OILIGHUBATh U IOHUMATh OCOOCHHOCTH HAy4YHOTO UCCIICAOBAHMS,
® UHTEPHPETHPOBATH JAaHHBIC W HCIIOJIB30BaTh HAay4HbIC JOKA3aTeNbCTBA JIA
MOJTyYeHUS BBIBOJIOB.
[enn w3yueHus: (U3WKKM HA ypOBHE OCHOBHOTO OOIIETO OOpa30BaHUS OIpPEICICHB B
Konuenuun npenonaBanus yue6Horo npeamera «®dusnka» B 00pa3oBaTeIbHBIX OpraHU3aLUAX
Poccuiickoit ®@enepaunu, peamu3ylOIUX OCHOBHBIE 00IIe00pa3oBaTebHbIE MPOTPAMMEBL,
yTBepxkAEHHON pemeHnneM Komnernn MunucrepctBa npocsemieHus Poccuiickont denepannn
(mportoxkon ot 3 nexadps 2019 r. Ne TIK-48H).
Hean nzyvyenus pu3nKu:
e npuoOpeTeHHEe HHTEpeca W CTPEMJICHUS OOYyYaroluXcs K HAyYHOMY H3YYEHHUIO
MPUPOIBI, PA3BUTHE WX WUHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJACTABICHUA O HAyYyHOM MeETOJe TIO3HaHUs U (OPMHUpPOBAHUE
HCCIIEI0BATENILCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3y4YEeHUSI OCHOB CTPOCHUS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (DH3UKU;



e (opMHUpOBaHME MPEJCTABICHUNA O POJIH (PU3MKH JUIsl pA3BUTHUS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHi;

e pa3BUTHE TPEICTAaBICHWA O BO3MOXHBIX c(epax Oynymed mnpodheccHnoHaTbHOMI
JeSITeIbHOCTH, CBA3aHHOM C (PU3MKOM, MOATOTOBKA K JajbHEHIIEMy O0yYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTiKeHre ATHX Ilefeil mporpammbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIEro

o0pa3zoBaHMsI 00eCIIEUNBACTCS PEIICHUEM CIICAYIONINX 3a4a4:

e npuoOpeTeHHEe 3HAHMA O MAUCKPETHOM CTPOCHUHM BEIECTBA, O MEXaHUYECKUX,
TETUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHEe YMEHHH ONUCHIBaTh U  OOBICHATH (PU3MUYECKUE SBICHUS C
MCIIOJIb30BAHUEM T0JTyUYEHHBIX 3HAaHU;

® OCBOCHHME METOJIOB pELICHHUS TMPOCTEHINNX pacuy€THBIX 3a7ad C MCIOJIb30BaHUEM
(bu3NIEeCKUX MO/IeNIeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/a4;

® pa3BUTHE YMEHMHA HaONIOJaTh NPUPOAHBIC SBJICHUS W  BBIIOJIHATH  OIBITHI,
nabopaTopHble pabOTHl M AKCIEPUMEHTANbHBIE MCCIIEOBAHUS C HCIIOJIb30BaHUEM
M3MEPUTENBHBIX TPUOOPOB;

e OCBOCHHE MNPHUEMOB PabOTHI ¢ HH(poOpMaIMei (U3NUECKOro COAep)KaHUs, BKIOYas
MHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (U3UKH, aHaliu3 M KPUTHUYECKOE
OlLiIeHUBaHHE UHPOPMALINY;

® 3HAKOMCTBO CO cdepamu NMpodeCCUOHATHFHON JAEITeTbHOCTH, CBSI3aHHBIMU C (PH3UKOM,
Y COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMHU Ha JOCTIKEHHUIX (PU3UUECKOM HAYKH.

Ha m3yuenue ¢usuku (6a30BbIi YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0OpazoBaHUs
orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Helleno), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEII), B 9 Kjacce - 102 yaca 3 yaca B HEJIEITIO).

[Ipemyiaraemslii B mporpamme 1o Gpu3uKe nepedeHs J1adopaTopHbIX padOT U ONBITOB HOCUT
PEKOMEHAATENbHBIM XapakTep, YUYUTENb JAejaeT BbIOOp MpoBeAeHHs JTa0OpaTOPHBIX paboOT H
OTIBITOB C YY4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00yYaromuXcs, CIIMCKA SKCIIEPUMEHTATbHBIX
3aJJaHUi, IPEeATIaraeMbIX B paMKax OCHOBHOT'O FOCYIapCTBEHHOT'O 3K3aMeHa 1o (hU3HKe.



COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Pasnen 1. @usuka u e€ posib B NO3HAHUH OKPY KAKOIIEro MUpA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3HYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIC, dJICKTPUYECKHAE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@usnueckue BenuuuHbL. M3Mepenue Qusnueckux BenuuuH. Pusznyeckue MPUOOPHI.
[TorpemHocTe M3MepeHuii. MexxayHapoHas CUCTEMA €IMHULL.

Kak ¢u3uka u npyrue ecrecTBEHHblE HAyKH M3ydaloT NMpUpony. EcTecTBeHHO-HayuHBIN
METOJl TO3HaHMA: HaAOJIOJEHHE, IOCTAaHOBKA HAYYHOT'O BOINPOCA, BBIIBIKEHHE THIIOTE3,
SKCHEPUMEHT TI0 TIPOBEpKE THUIOTe3, OObsACHEHHEe HabmogaeMoro siBiaeHua. OmnucaHue
(U3NYECKUX SBICHUH C TOMOILIBIO MOJAECTICH.

Jemoncmpayuu.

1. MexaHnuueckue, TEIIOBbIE, EKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. ®wuznyeckue NpuOOPHl U MpoLEaypa MPAMBIX U3MEPEHUIH aHAJTOTOBBIM U IU(PPOBBIM

pubOpoOM.

Jlabopamopuwie pabomot u onvimel.

OmnpenerneHue EeHbI JeJIeHUs KAl U3MEPUTEIHHOTO pubdopa.
N3mepeHue paccTosHUMN.
W3mepenune 06bEMa XKUAKOCTH U TBEPAOTO Tea.
Onpenenenne pa3sMepoB MaJbIX TEIN.
N3mepenune temmeparypsl IpU IOMOIIM JKUIKOCTHOTO TEpMOMETpa M JaT4MKa
TEMIIEPATYPBI.
6. IlpoBeneHue uccienoBaHUS IO INPOBEPKE TMIIOTE3bl: AAJBHOCTH IOJIETA LIApUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIlEe, YeM OOJIbIIe BBICOTA TyCKa.

Pasnen 2. [leppoHavyanbHble CBeJeHHS O CTPOCHHMH BelllecTBA.

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJbl, HMX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHUE BEILECTBA.

JIBm>keHne vacTull BemecTBa. CBs3b CKOPOCTH JBHKEHMSI 4YacCTUL[ C TEMIEPaTypoil.
BbpoynoBckoe nBmwxkenue, muddysus. B3aumMmopeicTBre dYacTHIl BEUIECTBA: NPUTSIKCHHE U
OTTaJKUBaHUE.

AN

ArperaTHbleé COCTOSIHMSI ~ BEILECTBA: CTPOCHHME TIa30B, IJKUAKOCTEH U TBEPIBIX
(KprCcTaUIMYECKUX) Tel. B3amMOCBsSI3b MEXIy CBOWCTBAMHU BEIIECTB B PAa3HBIX arperaTrHbIX
COCTOSIHUSIX M MX AaTOMHO-MOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJBI.

emoncmpayuu.

1. Habmonenue 6poyHOBCKOTO IBUKECHUSI.

2. Hab6monenue nuddysun.

3. HabGmronenue sBICHHA, OOBSICHSIOMIMXCS MPUTSHKCHUEM WM OTTAIIKMBAHHEM YaCTHUIL

BELIECTBA.

Jlabopamopuwie pabomost u onvimel.

1. Omenka nuaMeTpa aToMa METOJIOM PSIOB (C UCTIOIB30BaHUEM (GoTorpaduii).

2. OmnbIThl 110 HAOIIOACHUIO TEIJIOBOIO PACIIUPEHHUS I'a30B.

3. OnbIThl IO OOHAPYKEHUIO NEHCTBHS CHUIJI MOJICKYJISIPHOTO MPHUTSKCHHUS.

Paznen 3. /IBukeHune U B3auMo/ieiicTBue TeJl.



Mexannueckoe JBUXKEHHE. PaBHOMEpHOE M HeEpaBHOMEpHOEe JBHKeHUE. CKOpPOCTb.
CpenHsist cKopocTb IPY HEPABHOMEPHOM JBMKEHUH. Pacdy€T myTH ¥ BpEMEHU IBUKEHUSI.

SBneHue wHepHUU. 3aKOH WHEpUUU. B3aumoneicTBue Tell Kak NPUYMHA HU3MEHEHUS
CKOpOCTH JBMXEHMs Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTe BemectBa. CBs3b
IUIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €JMHULIEC 00bEMA BEILIECTBA.

Cuna kak XapakTepucTuUKa B3aumozeiicTBus Ten. Cuna ympyroctd M 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JWHAMOMETpA. fIBlieHME TAroTeHus U cuia TsokecTH. Cuila
TSKECTH Ha Jpyrux IulaHerax. Bec tena. HesecomocTs. CiiokeHHE CHII, HallpaBJIEHHBIX IO
onHOI npsimoil. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHHe CKONbKEHUS U TPEHUE TOKOS.
Tpenue B IpUpoIe U TEXHUKE.

Jemoncmpayuu.

HabmtoneHne MexaHMYeCKOro ABMKEHHS Tela.

N3mepenue ckopocTy NPSIMOIMHENHOTO ABM)KEHUS.

Habmtonenue siBleHUs! HHEPLIUU.

Habmtonenne u3MeHeHus! CKOPOCTH MTPU B3aUMOJICHCTBUH Tell.

CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEIl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSIMOH.

ﬂaﬁopamopnue padomul u onvimol.

1. OmnpeneneHne CKOPOCTM PaBHOMEPHOTO JBMKEHHUS (IIapuKa B >KMJIKOCTH, MOJEIH
ANEKTPUYECKOT0 aBTOMOOWIIS U TaK JaJiee).

2. OrmpeneneHue CpeAHEed CKOPOCTH CKOJBKEHHs OpycKa WM IIapuKa MO HAKJIOHHOU
IIJIOCKOCTH.
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3. OmnpezneneHue MWIOTHOCTH TBEPIOTO TENA.

4. OrmpIThl, AEMOHCTPUPYIOIIUE 3aBHCUMOCTh pacTsDKEHUs (aedopmMariui) npyKUHbBI OT
IIPUJIOKEHHOMN CUIIBI.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUIKOCTEH 1 ra3oB.

Hasnenne. CriocoObl yMEHbIICHUS U YBEIMUYCHUA AaBieHus. [laBneHue ra3a. 3aBUCUMOCTh
TaBlieHHs Ta3a oT 00béma, Temreparypsl. [lepenada naBieHus: TBEPABIMU TEJIaMHU, KUAKOCTIMH
u rasamu. 3akoH Ilackans. [IHeBMaTHueckue MalIMHbBI. 3aBUCUMOCTH JABJICHUS KUJIKOCTH OT
rnyOunsl.  ['mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl. [ 'mapaBiauyeckue
MEXAHU3MBI.

Atmoctepa 3emnan u atmocdepHoe naBieHHe. [IpUYMHBI CyIIECTBOBAHUS BO3IYIIHON
obonouku 3emnu. OmnbiT Toppuuermmu. M3mepenue armocdepHOro naBieHus. 3aBHCUMOCTh
aTMOC(EepHOrO [aBJICHUS OT BBICOTHI HaJa ypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMOC(EepHOTO TaBJICHHUS.

JleiicTBHE )KUAKOCTH U ra3a Ha NOrpyXKEHHOE B HUX TeJ0. BeITankuBaromas (apxuMe0Ba)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Jemoncmpayuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIEPATYpPHI.

Ilepenaya 1aBaeHUS )KUIKOCTHIO U Ta30M.
CooOlmarommmecs COCyIbl.

I'mppaBnuueckuit mpecc.

[TposiBnenue neiicTBUS aTMOC(HEPHOTO JaBICHUSL.
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3aBHCHMOCTh BBITAJIKMBAIONICH CHUJIBI OT O0BbEMA MOTPYKEHHOM YacTH Tela |
IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOILEH CHUIIbI BECY BBITECHEHHOU KUIKOCTH.

YcnoBue IutaBaHusA TeN: IUIABAHUE WIM IIOTPYXKEHUE Tel B 3aBUCUMOCTH OT
COOTHOIICHUS TUIOTHOCTEH TeJla U KUIAKOCTH.

Jlabopamopusie pabomot u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B JKUAKOCTh
4acTH TeJa.

OnpeneneHne BHITAIKUBAIOLIEW CHUJIBL, JCHCTBYIOLIEH Ha TEJNO, IMOTPYKEHHOE B
KUIKOCTB.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHWIIbIL, JEHCTBYIOLIEH HAa TEJIO B
XKUIKOCTH, OT MaCCHI TeJIA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJKUBAIOLIEH CUJIbI, IEUCTBYIONIICH Ha
TEJO B XHJKOCTH, OT 00bEMa MOrpyXKEHHON B JKUAKOCTh YACTH TeJla U OT IJIOTHOCTH
KUIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHME JIOJKU M OIpEIEIEHHE €€
IpPy30I0AbEMHOCTH.

Pasnen 5. PaGora n MOIIHOCTDH. JHeEprus.
Mexanunueckast pabota. MOITHOCTb.
[IpocTbie MexaHHM3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBmiio paBHOBecHs

phlyara.

[IpumeHeHne mpaBuiIa paBHOBECHs pbluara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHUKH.

KIIJ nmpocTsix Mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass 3Heprus. Kunermueckas M mnoTeHUuainbHas 3Heprus. llpeBpamienue
OJIHOT'O BH/Ia MEXAHUUYECKOHN HEPTUHU B APYToil. 3aKOH COXPaHEHUS JHEPIHH B MEXaHUKE.

Jemoncmpayuu.
1. IlpuMepsl IPOCTBIX MEXAHU3MOB.
Jlabopamopuwie pabomot u onvimel.
1. Ompenenenue pabOTBl CHIBI TPEHHUS TPH PABHOMEPHOM JIBKCHHU Tela TI0
TOPU30HTAJILHON IIOBEPXHOCTH.
2. HccnenoBaHue yclloBUM paBHOBECHUS pblyara.
3. HMsmepenue KII/] HaKIOHHOM MJIOCKOCTH.
4. W3ydeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOUN SHEPTUU.
8 KVIACC

Paznen 6. TensioBble SIBJIEHU.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO--KMHETHUECKOM TEOpUHU CTPOCHUS BellecTBa. Macca
148 pa3Mepr aToOMOB " MOJ'IeKy.]I. OHBITI:I, HO,Z[TBep)KIIaIOIJ_II/Ie OCHOBHBIC IIOJIOKCHHUA
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Monenu TBEPIOTO, )KHUIKOTO U Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpucramnmueckue u
amop¢usie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO--KUHETUYECKOH Teopun. (CmauMBaHUE M KalWULSIpHbIE SIBJICHUA. TeroBoe
pacCIIUPEHUE U CHKATHUE.

Temnepatypa. CBA3b TeMmepaTypel €O CKOPOCTbIO TEIUIOBOTO JBMKEHUS YacCTHIL.
Buytpennss osHeprusi. CrocoObl W3MEHEHMS BHYTPEHHEH OJHEpPruu: TeIuionepenavya Hu
coBepieHre padoThl. Bupl Teronepeaayn: TeIIONPOBOIHOCTb, KOHBEKIIHS, U3TyYCHHUE.



KonuuecTBo TemmoTel. YenbHas TEIUIOEMKOCTh BEHIECTBA. TeIIOOOMEH M TETIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOTO OanaHca. [lnaBieHne W OTBepAEBaHHUE KPUCTATMYSCKUX
BEIIECTB. YjenbHas TemioTa IuiaBieHus. [lapooOpasoBanue W KoHaeHcanus. Mcmapenue.
Kumenue. YnaenpHas TermioTa mapooOpa3oBaHUs. 3aBUCUMOCTb TEMIEPATyphl KHUIIEHUS OT
aTMOC(EepHOTO TaBJICHHUS.

BrnaxnocTs Bo3myxa.

DHeprus ToIMBa. Y IeiabHask TEII0Ta CrOPAHUS.

[Mpunmunsr pabotel TermoBbix aBurateneit KIIJ[ TterumoBoro asuratens. TeruioBbie
JIBUTATEIIM U 3aLUTA OKPYKAIOLIEN CPELBI.

3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIJIOBBIX MPOLIECCAX.

emoncmpayuu.

Ha6monenne 6poyHOBCKOTO IBHIKEHUSI.

Ha6monenue nuddysum.

HaGmoienue sSBIeHU CMAaYMBaHUS W KAMAJUTSIPHBIX SBICHUI.

HaGuroieHre TemmoBoro pacmmupeHus Ted.

W3meHeHue qaBiieHus ra3a Mpyu U3MEHEHUU 00bEMa U HAarPEBAaHUU WIIA OXJTAKICHUH.
[IpaBuna usmepeHus Temneparypsl.

Bunel reruionepenaun.
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OxnaxkieHre Ipy COBEPIICHUH PaOOTHI.

9. HarpeBanue rpu coBepIieHUH padOTHl BHEIIHUMU CHIIAMHU.

10. CpaBHEHME TEIIIOEMKOCTEN pa3IMYHbBIX BELLIECTB.

11. HabmroneHne KUIeHHsI.

12. HabmroneHre mocTOSTHCTBA TEMIIEPATYPhI MPH TIABIICHUH.

13. Mopenu TenioBbIX ABUTATEIEH.

Jlabopamopusie pabomot u onvimel.

OnbITH 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKCHHSL.

OnBITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM WIIH caxapa.

OnbITH 10 HAOTIOJCHHUIO TETIOBOTO PACIIUPEHMSI TA30B, JKUIKOCTEH U TBEPABIX TEI.
Omnpenenenue JaBJICHUS BO3AyXa B OAJUIOHE IIIPHIIA.

OnbITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh [ABICHHS BO3AyXa OT €ro o0béMa u

ARl e

HarpeBaHus WINA OXJIaKICHUSI.
6. IlpoBepka THUIIOTE3bl IUHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPHUYECKON TPyOKE OT TeMIIepaTyphbl.
7. HabmioneHue n3MeHeHHs BHYTPEHHEH SHEpruM Teja B pe3ysbTaTe TeIrlonepeaadd U
paboThI BHEITHUX CHIL
8. HccnenoBaHue sBJICHUS TEIJIO0OMEHA MPH CMEIIMBAHUM XOJIOIHON U TOpsiueii BOIBI.
9. OmpeneneHne KOJUYECTBA TEIUIOTHI, TOJIYYEHHOTO BOJOW MpPH TEIIOOOMEHE C
HarpeThiM METAJNINYECKUM LIMJIUHAPOM.
10. Omnpexenenne yaenbHOU TEIIIOEMKOCTH BEIIECTBA.
11. MccnenoBanue npouecca UCIIapeHMsl.
12. Onpezenenrie OTHOCUTEIBHON BJIAXKHOCTH BO3yXa.
13. Onpenenenne yenbHON TEMIOTHI TUIABJIEHUS JIBIA.
Pasnen 7. diekTpuyeckne 1 MArHUTHBIE SIBJICHHS.
OnexTpuszanus Ten. J[Ba poja 2JIEKTpUYECKUX 3apsioB. B3anMmopelicTBre 3apsKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHJIBI B3aUMOJACHCTBMSI 3apsKEHHBIX TEJ OT BEIMYUHBI
3apsA70B U PACCTOSTHUS MEKIY TEIAMH).



Onexrpuueckoe nosie. Hanpsox€HHOCTh 3nekTpuueckoro noss. IlpuHnun cynepnozuuun
ANEKTPUUECKUX MoJieH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. ODJIEMEHTApHBIM 3ieKTpuueckuil 3apsia. CTpoeHue
atoMa. [IpoBOIHUKY U JUAIEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUUIECKOTO 3apsa.

ONEeKTpUUYECKUd TOK. YCJIOBMSI CYLIECTBOBAHUS JJIEKTPUYECKOro Toka. McTouHuku
IIOCTOSIHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOTO TOKA (TEIJIOBOE, XUMHUYECKOE, MArHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OJieKkTpudeckoe HampspkeHue. ComnpoTHBIIEHHE
IIPOBOJHMKA. YJENbHOE COIpPOTUBIEHHE BellecTBAa. 3akoH Oma Ui ydacTka LEMH.
[TocnenoBarenbHOE U MapAIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

PaboTa 1 MOLTHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JIeHma. DnekTpuyeckue enu
U TIOTPEOUTENHN AIIEKTPUUECKON 3HEepruu B ObITy. KopoTkoe 3ambIkaHue.

ITocTrostHHbIE MarHuThl. B3auMOAEHCTBHE IOCTOSHHBIX MAarHUTOB. MarautHoe moie.
MarnuTHoe noje 3eMId U ero 3HaueHue 17 Ku3HU Ha 3emiie. OnbIT Dpcerena. MaruutHoe mnosie
JJIEKTPUYECKOT0 TOKa. [I[puMeHEeHNE 2IIEKTPOMaruHuTOB B TEXHUKE. [[eiCTBHME MarHUTHOTO I10JIS
Ha T[POBOJHUK C TOKOM. OJEKTPOABHUIATENb IOCTOSHHOINO ToKa. lMcmonb3oBaHue
JJIEKTPOJBUraTesIe! B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OneiTel  @apagness. SIBneHue  aneKTpoMarHuTHOW uHAyKuuu. IlpaBwio  JleHua.
Onexrporeneparop. CrocoObl MOMyYEHHsS 3JNEKTPHUUECKOW HHEPrUu. OIJIEKTPOCTAHLUHU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DneKTpu3alus Tel.

JIBa poJia AIEKTPUUECKUX 3apsi0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEIL.
YCTpoUCTBO U JEHCTBUE IIEKTPOCKOIIA.

OnexTpocTaTUuecKas HHIYKIIMSL.

3aKOH COXpaHEHMs PIEKTPUUECKUX 3apsII0B.

[IpoBOHUKYN U TUATIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.

M cTo4HMKH TOCTOSITHHOTO TOKA.

9. JlelicTBuUSA 3JIEKTPUUECKOIO TOKA.

e U .

10. DnekTpuyecKkuii TOK B KUJIKOCTH.

11. I'a30BBIit pa3psia.

12. VI3mepeHue cuibl TOKa aMIIEPMETPOM.

13. MI3mMepeHue aMeKTpUYECKOro HANPsKEHHsI BOJIbTMETPOM.

14. PeoctaT 1 Mara3uH CONPOTHUBIIEHUI.

15. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

16. MoaennpoBaHue HEBO3MOXKHOCTH pa3JIEIeHUs [T0JIFOCOB MAarHUTA.
17. MoaenvupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.

18. OmbIT Opcrena.

19. MarnuTHOE 10JI€ TOKA. DJIEKTPOMArHmT.

20. JlelicTBrE€ MarHUTHOTO MOJIs1 HA TPOBOJAHUK C TOKOM.

21. DnexTpoaBUrareib MOCTOSHHOTO TOKA.

22. UccnenoBaHue sIBIEHUS 3JIEKTPOMAarHUTHON UHAYKLIHH.

23. OnsiTel Papases.

24. 3aBUCUMOCTb HAIpPaBJICHHsI UHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHUS.
25. DnexTporeHepaTop MOCTOSIHHOTO TOKa.



Jlabopamopusie pabomot u onvimel.

OIBITEI IO Ha6JIIOI[eHI/IIO OJICKTpHU3allUU TCII PIHI[yKI.IPIeﬁ " Ipr COITPUKOCHOBCHHUU.
I/ICC.HGI[OBaHI/Ie ,Z[GI\/'ICTBI/DI QJICKTPHUYCCKOI'O I10JIA Ha ITPOBOAHUKH U TUBJICKTPUKH.
COopka u mpoBepKa pabOTHI NEKTPHUUECKOH IIETH MOCTOSIHHOTO TOKA.

N3mepenue u peryjJnpoBaHue CUIIbI TOKA.

N3mepenue u peryJnpoBaHue HaIPSKCHUS.

AN

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIAYILIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3UCTOpa U HANIPSHKEHUSI Ha PE3UCTOPE.

7. OnbITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  3JIEKTPUYECKOIO  CONPOTHUBIICHUS
IIPOBOAHMKA OT €70 JJIMHBI, TUIOIIAU [IONIEPEUYHOr0 CEYEHHS U MaTepHaa.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUM IPU IOCIEIOBATEIBHOM COEAMHEHUU
JBYX PE3UCTOPOB.

9. IlpoBepka npaBuia JUIsl CUJIbI TOKA MPU NapauIeIbHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI SNEKTPHUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11. Onpenenenne MOLHOCTHU AJIEKTPUUYECKOTO TOKA, BBIJEIIEMON Ha PE3UCTOPE.

12. iccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, UAYIIETO YEPE3 JaMIIOUKYy, OT HaIPsDKEHUS
Ha HEH.

13. Onpenenenune KIIJ/I narpeBarens.

14. ViccnenoBanue MarHUTHOTO B3aUMOJAEUCTBUS TOCTOSIHHBIX MarHUTOB.

15. U3yyeHne MarHMTHOTO TMOJIA TIOCTOSHHBIX MAarHUTOB MNPH HUX OOBEIUHEHUH U
pa3aeseHnn.

16. VccnenoBanue AeMCTBUSI SJEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITEL, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI B3aUMOJICHCTBHUS KaTyIIKU C TOKOM U
Mar"ura oT CHJIbl TOKa U HaIIPAaBJIEHUS TOKA B KaTYLIKE.

18. M3yueHue nelicTBUS MarHUTHOT'O T0JIS1 HA IPOBOJHUK C TOKOM.

19. KonctpyupoBanue u uzyueHue paboTbl 3J1€KTPOIBUTATEIIS.

20. U3mepenue KIIJ] anekTpoaBUraTeIbHON YCTaHOBKH.

21. OnbITEl MO HCCIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW MHIYKIMH: HCCIIEJOBaHHE

M3MEHEHUI 3HaYEHMsI U HaIlPaBJICHNS NHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHUs.

Mexanudeckoe naBuxkeHue. MarepuanbHas Touka. Cuctema oTcu€ra. OTHOCUTEIBHOCTh
MEXaHUYECKOr0 JBWKECHUSA. PaBHOMEpHOE MNpsSIMOJMHENWHOE JBWXKeHHE. HepaBHOMEpHOE
npsiMOJUHENHOe ABM>keHHe. CpenHsisi U MTHOBEHHas CKOpPOCTh Teja NpU HEPABHOMEPHOM
JBUKEHUU.

Yckopenue. PaBHOycKkopeHHOE TpsSMOHHEHHOe ABmkeHne. CBoboaHoe najgeHue. OmbIThI
lanunes.

PaBHOMepHOE nBMKEHHE MO OKpykHOCTU. [lepuox m yacrora oOpamienus. Jlunelinas u
YIII0Basi CKOPOCTH. LIEHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HperoToHa. Bropoi 3axkoH Hserorona. Tperuit 3akon Herotona. IlpuHiun
CYNEPIIO3ULINY CHIL

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHMs: CHila TPEHHUS CKOJIBKEHUS, CUJa TPEHUs
MOKOSI, IPYTUE BUJIBI TPEHUS.



Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHSA. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
IBmxenne 1utaHer Bokpyr Comnna. IlepBas kocmmueckas ckopocts. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue mMaTepuanbHON TOUkH. AOCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpalleHus. MomeHT cuiibl. L[eHTp TsxecTH.

Nmnynbse Tena. U3menenue umnyinbca. Mmmnynbe cunbl. 3aKOH COXpaHEHUs MMITYJIbCA.
PeakTHBHOE NBUKEHHUE.
Mexannueckass pabota U MOIIHOCTh. PaboTa cuil TshKeCTH, ynmpyroctd, TpeHus. CBs3b

SHEPrUuu

u paGOTBI. HOTeHI_[I/IaJIbHaSI SHEprud TCJIa, MOAHATOrO HAaA IMOBCPXHOCTHLIO 3CMIIM.

IToTeHunanbHas sHEPrus cxaTol npykuHbel. Kunetnueckast sHeprus. Teopema 0 KHHETHYECKON

SHEpruu. 3aKOH COXPAHEHUS MEXaHUYECKOU FHEPTUH.
Jemoncmpayuu.

1.
2.

AN IS

7.

8.

9.

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

Habmtonenne MexaHM4YecKoro ABMXKEHHSI TeJla OTHOCUTENILHO Pa3HBIX TEJl OTCUETA.
CpaBHeHHE MyTell M TPAaeKTOpPUI JIBMIKEHUS OJHOTO M TOTO K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

N3mepenne CKOpOCTH U yCKOPEHHUSI PSAMOJIUHEHHOTO JBUKECHUS.

HccenenoBanue npu3HaKoB paBHOYCKOPEHHOT'O IBHKCHMUS.

HabmtoneHue nBHXeHUs Tea 10 OKPYKHOCTH.

Habmronenne MexaHHUECKUX SBJICHUN, TPOUCXOAINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JBIMKEHHH OTHOCUTEIBHO KaOWHeTa (PU3UKH.
3aBUCUMOCTb YCKOPEHMS T€Ja OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHUJIBL.
Habmtonenue paBeHCTBA CHII TIPU B3aUMOJICHCTBUY TEJI.

N3meneHune Beca Tena Ipu yCKOPEHHOM JIBUKCHUU.

Ilepenava ummyibca Ipy B3aMMOIECHCTBUU TEIL.

[TpeoOpazoBaHus SHEPTUU NP B3aUMOACHCTBUH TEIL.

CoxpaHeHHe UMITyJIbca IPU HEYIIPYTOM B3aUMOAECUCTBUH.

CoxpaHeHue UMIyJbca Mpu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

HabmtoneHne peakTHUBHOTO JABHXKCHHS.

CoxpaHeHne MEXaHU4YEeCKOH SHEPTHH MTPU CBOOOTHOM a/ICHUH.

CoxpaHeHre MEXaHMUECKON PHEPI UM NP IBUYKEHUU TeJla MO/ IEHCTBUEM IIPYKUHBI.

Jlabopamopusie pabomot u onvimel.

1.

KoHcTpynpoBanue TpakTa JUisl pa3sroHa M JAJIbHEWIIEro PaBHOMEPHOIO JBUKCHHS
LIapUKa WIN TEIEKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJBXKEHHsS OpycKa WM JBMO)KEHHUS IIApUKa IO
HAaKJIOHHOM IUIOCKOCTH.

OmnpeneneHne yCcKOpeHHMsl Teja IPU PaBHOYCKOPEHHOM JIBJKEHUHM [0 HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM JBM)KEHUH 0€3
Ha4aJIbHOW CKOPOCTH.

[IpoBepka THIOTE3BI: €CIM TNPH PABHOYCKOPEHHOM JIBWKEHHM O€3 HadaJabHOMH
CKOPOCTM IIyTH OTHOCSITCS KakK psi HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
IIPOMEXYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJIBXEHHMS OT CHJIBI HOPMAJIBHOTO
JaBJICHHUS.

Onpenenenue k03 uimeHTa TpeHus: CKOIbKEHHS.

Omnpenenenne KECTKOCTU NPY>KUHBI.



9.

Omnpenenenue pabOTBHl CWIIBI TpPEHUS TpPU PABHOMEPHOM JBIDKEHHHM Teja IO
TOPU30HTAJILHON IIOBEPXHOCTH.

10. Ompenenenue paboOTHl CHIIBI YNPYTOCTH MPH MOABEME Ipy3a C HCIOIb30BAaHUEM

HCIIOJABMKHOI'O U ITIOABHXKHOI'O OJIOKOB.

11. M3yueHue 3aKkoHa COXpaHEHUS YDHEPIHUH.

Pasnen 9. Mexannueckne Koj1e0aHUsI M BOJHBI.

KonebarensHoe nBmxenne. OCHOBHbBIE XapaKTEPUCTHKH KOJeOaHWIA: MEpUOJ, 4acToTa,
aMIMTyna. MareMatudecKuil U NpYKUHHBIM MasTHUKMU. lIpeBpaineHue sHepruu Ipu
KoJIe0aTeIbHOM JIBUKCHUU.

3aryxatomue kojeOaHus. BeiHykeHHble Konebanus. Pezonanc. MexaHMUeCKUE BOJIHBL.

CaoiicTBa MexaHnueckux BodH. [IpononabHbie U onepeyHble BOJIHBI. JIJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHusl. MexaHu4YecKue BOJIHbI B TBEPIOM TeJIE, CEUCMUYECKUE BOJIHBI.
3ByK. ' poMKOCTh 3ByKa U BbIcOTa TOHa. OTpaskeHue 3Byka. MH(Dpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

1. Habmonenue konebaHuit Tex mox AEUCTBUEM CHIIBI TSHKECTH M CHIIBI YIPYTOCTH.

2. HaGmonenue konebaHuil rpy3a Ha HUTH U Ha MIPYKHUHE.

3. HabmioneHue BBIHYKICHHBIX KOJIEOaHUI U pe30HaHca.

4. PacnpocTpaHeHUE NPOIOJIbHBIX U NONIEPEYHBIX BOJIH (Ha MOJEIN).

5. HabmioneHue 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKUH pPE30HAHC.

Jlabopamopusie pabomot u onvimel.

1. Ompenenenue 4acTOTHI U MEPUOJIA KOJICOAHUI MaTEeMaTHIECKOTO MAasgTHUKA.

2. OrmpeneneHue YacTOTHI M IEPUO/Ia KOJIeOaHUH MPYKMHHOTO MasiTHUKA.

3. MHccnenoBanue 3aBUCUMOCTH NEpPHOAA KOJeOAaHMH MOABELIICHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

4. WccnenoBaHue 3aBHCHMOCTH TNEpHOJAa KOJNEOaHUI MPY)KMHHOTO MasTHUKA OT Macchl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTH IEpHOAa KOJICOaHWN Tpy3a, MOABEIICHHOIO K HHUTH, OT
Macchl Ipy3a.

6. OnbITBl, JIEMOHCTPUPYIOIIME 3aBHCUMOCTh IEpHOAa KoJeOaHUH MpyKUHHOTO
MasiTHUKA OT MacChl rpy3a U )KECTKOCTH MPY>KUHBI.

7. VI3mepeHue yckopeHusi CBOOOTHOTO MaICHUS.

Pasnen 10. DneKTpoMarHuTHOE 10JIe M 3JIEKTPOMarHUTHbIE BOJIHBI.
3J’ICKTpOMaFHI/ITHOC IoJIC. 3JI€KTpOMaFHI/ITHBIe BoyiHBIL. CBolicTBa QJICKTPOMArHUTHBIX

BOJIH. [IIkana anekTpoMarHuTHBIX BOJIH. VICIIOIB30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBA3U.

DnekTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BoiHoBEIE cBOWCTBA CBETA.

Jlabopamopuwie pabomot u onvimel.

1.

W3ydenue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0O MOOMIIBHOTO TesedoHa.

Pa3nea 11. CBeToBLI€E IBJICHUS.
JlyueBass mozens cBerta. McrouHuku cBeta. [IpsAMosIMHENHOE pacpOCTpaHEHHUE CBETA.
3armenusa Connua u JIyHel. Otpakenue ceta. [lnockoe 3epkano. 3akoH OTpakeHHUs CBETA.



IIpenomiienne cBeTa. 3aKoH IpesomiieHus cBeTa. I[1ojiHoe BHYTpEeHHEE OTpakeHUE CBETA.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xopx nywedr B nmH3e. Omnrtuyeckas cucrema (oToammapaTta, MHUKpPOCKONa U
Teneckona. ['1a3 kak ontudeckas cucreMa. biim3opykocTs U JaIbHO30PKOCTb.

Pasnoxxenue 6enoro csera B criekTp. OnbiTel HetoToHa. CliojkeHHEe CIIEKTPAbHBIX I[BETOB.
Jucnepcus ceera.
Jemoncmpayuu.

9.

NN R WD =

[IpssMOnMHENHOE paCIIPOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tonyyenne n300paXKeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKasiax.
IIpenomiieHue ceera.

OnTHyeckuil CBETOBO.

Xon nydeit B cobuparoieit JInH3e.

XoJ Jy4el B pacCeUBAIOLLEH JIUH3E.

[Tonmyuyenne n300paXKeHUI C ITOMOUIBIO JTUH3.

[Tpuniun neiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mopnens riasa.
11. Pa3noxeHnue 6enoro cBera B CIEKTP.

12. ITonyuenue Oenoro cBeTa Npu CI0KEHUH CBETA Pa3HbIX LIBETOB.
Jlabopamopusie pabomot u onvimel.

1.
2.
3.

NS s

HccnenoBanue 3aBUCUMOCTH yTila OTPaXXEHUS CBETOBOTO JIy4a OT yIiia MaJCHUs.
W3ydenune xapakTEpUCTHK H300paKeHUs IPEMETa B INIOCKOM 3epKaje.
HccnenoBanue 3aBUCMMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JTyda OT yria MaJcHHus Ha
IPaHMIIE «BO3TYX—CTEKIION.

[Tomydenne n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.

Omnpenenenne GOKYCHOT'O PACCTOSHUS M ONITUYECKOHN CHUJIBI COOMpArOIeil INH3BL.
OMnBITH IO PA3IOKEHUIO OEIOro CBETa B CIIEKTP.

OnbITHl MO BOCTIPHUATHIO I[BETa MPEIMETOB MPU WX HAONIONCHUU 4Yepe3 IBETOBBIC
(GUIBTPBI.

Pa3nea 12. KBaHTOBLIE IBJICHHS.
OmnbiThl Pesepdopaa u nminanerapHas moaens aroma. Monens atoma bopa. Hcnyckanue u
IorJIoUIeHNe cBeTa aToMOM. KBaHThI. JInHEeHUaThle CIIEKTPBI.

PamnoaktuBHOCTh. Anbda-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnas Mogzens aromuHoro sigpa. M3oromsl. PannoaxtuBHblE npeBpamienus. llepuon
nojypacnaza aTOMHBIX SIAED.

SnepHble peakuuy. 3aKOHbI COXPaHEHMsI 3apsAJ0BOI0 M MAacCOBOTO YHMCEN. DHEPIUsl CBA3U
ATOMHBIX AOCP. CBs13p Maccel W OHCPTHUHU. PeaKI_[I/II/I CUHTC3a W NACJICHUA SANCP. HUctouynuknu
sHepruu CosHIA U 3BE3.

SAnepHas oHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4YEHUN Ha )KUBbIC OPTaHU3MBI.

Jemoncmpayuu.

1. CnexTpsl U3Iy4yeHus U MOIJIOIIEHNUS.

2. CnekTtpsl pa3JIM4YHbIX I'a30B.

3. CunexTp BomopoJa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabora cuérunka HOHU3UPYIOIUX U3TYUCHUH.

6. Perucrpauus nsinydeHus NpUPOIHBIX MUHEPAJIOB U TPOLYKTOB.



Jlabopamopusie pabomot u onvimel.

1. HalmoneHue CIIOMIHBIX U JIMHEHYATBIX CHEKTPOB U3ITyUCHHS.

2. HccnenoBaHue TPEKOB: HM3MEPEHUE SHEPrHUM YacTUIBI O TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. Usmepenue paaroakTUBHOTO (OHA.

IToBTOpHTE/IBLHO-00001IAI0IIIHIT MOTYJIb.

[ToBTOpUTENBEHO--0000IIAIOIIMK  MOAYJIb NpEJHAa3HAYeH I CHUCTEeMaTHU3alud U
000011IeHUs IPEAMETHOTO COJIEPXKAHHS U OMbITA IEATEIFHOCTH, IPHOOPETEHHOTO NPH U3YUSHUN
BCEro Kypca (pu3MKH, a Takke A MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
¢duzuke a1 00y4aroUMXcsl, BHIOPABIINX 3TOT Y4eOHBIN MpeaAMET.

[Ipy wW3y4YeHUW JAHHOTO MOJXYJS pPEATM3YIOTCS U CHCTEMATH3HPYIOTCS  BHIBI
NeSTEeIbHOCTH, Ha OCHOBE KOTOPBIX OOecmeumBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METanpeIMETHBIX IUIAHUPYEMBIX pe3yJIbTaTOB O0Yy4eHHUs, (popMUpyeTCsl eCTeCTBEHHOHAYy4YHas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOAOB HCCIECIOBaHMS SBICHUNA NPUPOJBl M TEXHHKH,
OBJI/ICHUE YMEHHUAMHU OOBSICHATh (PU3UUECKUE SIBICHUS, MPUMEHSS IOJIy4YEeHHBbIC 3HAHMS,
pemaTh 3a/1aud, B TOM YHCJIE KaUeCTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNHATBHO AESATETLHOCTHBIN XapakTep JaHHOTO pa3Jielia pean3yercs 3a CUET TOro,
4TO 00y4YaroLIrecs BhIMOIHAIOT 33aHus1, B KOTOPBIX UM IPeJIaraeTcs:

Ha OCHOBE IOJIyYE€HHBIX 3HAHUW PAcliO3HABaTh U HAyYHO OOBACHATH (PU3UUECKUE SBICHUS
B OKPY’KarOLIEH MPUPOAE U NOBCEIHEBHOM KU3HU;

UCTOJIb30BaTh HAYYHBIE METOABI MCCIEAOBAHMS (PU3NUECKUX SBICHUH, B TOM YHUCIE IS
MIPOBEPKH TMIIOTE3 U NOJTYUYCHHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSICHATh HayuyHbIE€ OCHOBBI Hamboyiee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPAKTUYECKOT'O HMCIONb30BaHUS PA3IUYHBIX HCTOYHMKOB SHEPrUM Ha OCHOBE
3aKOHa MPEBPAIICHUS U COXPAHEHHsI BCEX M3BECTHBIX BUIOB SHEPIHH.



IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

N3ydyenne ¢u3nkun Ha YpPOBHE OCHOBHOTO O0OIIero oOpa3oBaHHs HANpaBlIeHO Ha
JOCTIDKEHHE JTMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTATOB.
B pesynbrate wu3yueHuss (U3MKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyyarorerocst OyyT c()opMHUPOBAHBI CIIEIYIOIINE TUIHOCTHBIEC PE3YJIbTAaThl B YACTH:

e 1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

® - MPOSIBJICHHE MHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHHCKOM (pr3nueckon
HayKH;

® - [IEHHOCTHOE OTHOUICHHE K JOCTHKECHUSAM POCCUUCKUX YUEHBIX--(DU3UKOB;

e 2) rpasKIaHCKOr0 M AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

® - FOTOBHOCTHh K AaKTUBHOMY YYacCTHIO B OOCYXJIECHUHU OOLIECTBEHHO 3HAUMMBIX M ATHYECKUX
po6JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM MIPUMEHEHHUEM JTOCTHKECHUN (PU3UKH;

® - OCO3HaHHUE BAKHOCTH MOPATbHO--3TUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIMTAHMS:

® - BOCHPHUATHE ICTETUYECKUX KAayeCTB (PU3MYECKON HAyKH: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

¢ 4) IeHHOCTH HAYYHOTI'0 O3HAHUS:

® - OCO3HAHME IEHHOCTH (PU3MUYECKOW HAYKH KaK MOIIHOIO MHCTPYMEHTA IMO3HaHHUS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUN, BaKHEUIIEH COCTABIISIONIEN KyJIbTYPBI;

® - pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, MHTEPECa K UCCIIEJOBATEIBLCKOM eI TENbHOCTH;

¢ 5) popMupoBaHUS KYJIbTYPbI 310POBbS H IMOLMOHAIBHOI0 0JIATONIOYYHS:

® - OCO3HaHME LEHHOCTH Oe30macHOro oOpasza XU3HH B COBPEMEHHOM TEXHOJIOIMYECKOM
MHUpE, BaKHOCTU TpaBWJI OE30IIaCHOrO TOBEACHUS Ha TpPaHCIOpPTE, Ha J0porax, ¢
JIEKTPUYECKUM U TETJIOBBIM 000PYI0BaHHEM B JIOMAITHUX YCIOBUSX;

e - chOpMHPOBAHHOCTH HaBBIKa pe(IeKCHU, IPU3HAHUE CBOETO IpaBa HA OMIMOKY M TaKOTO
e MpaBa y Apyroro 4esioBeKa;

e 6) TPYZ0BOIO BOCIIMTAHMSA:

® - aKTHBHOE Y4YacTHE B PELICHUU MPAKTUYECKHX 3ajad (B paMKax CeMbH, 00pa30BaTeNbHON
OpraHu3aly, TOpojaa, Kpas) TEXHOJIOTMYECKOH M COLMAIbHOM  HAmpaBJICHHOCTH,
TpeOyIOMIMX B TOM YHCIIE U PU3NICCKUX 3HAHUIA;

® - MHTEpeC K MPAKTHUYECKOMY M3YUCHHIO MPO(ECCHii, CBI3aHHBIX C (PU3UKOI;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUS:

® - OpHEHTalMs Ha NpPUMEHEHHWE (U3MYECKMX 3HAHUM AN pemeHus 3ajad B o0jacTu
OKpY’Kalolle cpebl, TUIAHUPOBAHUS IMOCTYNKOB U OLIEHKA MX BO3MOKHBIX ITOCIIEICTBUN
JUISL OKPY KAIOLLEH CPENbl;

® - OCO3HaHHE II00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOJIEM U MyTeH UX peIIeHus;

e 8) ajanTanuu K U3MEHSIIOIIUMCS YCJIOBHAM COLMAIBLHON U NPUPOAHOI cpeabl:

® - TOTPeOHOCTH BO B3aMMOACWUCTBUHM TPU BBINOJHEHUM HCCIEIOBAaHUI M TPOEKTOB
(bu3nvecKoil HarPaBICHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM JAPYTHUX;

® - [IOBBILUICHHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO NesITeIbHOCTD;

e - TOTpPeOHOCTH B (OPMUPOBAHMM HOBBIX 3HAHWUW, B TOM 4YHCIE (HOPMYIUPOBATH HICH,
MOHATHS, TUIIOTE3BI 0 (PU3NUECKUX OOBEKTAX U SBJICHUSAX;

® - OCO3HaHUE JePHUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (DU3UKH;



® - [JJAHUPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

¢ - CTPCMJICHUC aHAJIM3UPOBATH U BLIABJIAATH B3aUMOCBA3U NIPHUPOIHI, 06mecma U 5KOHOMUMKHU,

B TOM YHCJIC C UCIIOJIb30BAHUECM (I)I/I?;I/I‘-IQCKI/IX 3HaHPII>'I;

® - OLIEHKA CBOUX JCHCTBUM C YYETOM BIUSHUA HA OKPYXKAIOIIYIO Cpely, BO3MOXHBIX

III00AIBLHBIX TTOCIIEACTBHUIA.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOeHHMS nporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpazoBanust y oOyuatomierocs OyayT c(hOpMHUpPOBaHbBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIIME TI03HABATEIbHBIE YHUBEPCAIbHbIE YyueOHble JEHCTBUSA, KOMMYHHKATHBHBIC

YHUBEpCAJIbHbIC YUeOHBIE IEHCTBHS, PETYIISITUBHBIC YHUBEPCATIbHbBIC YUeOHbIC IEHCTBHUS.

ITo3naBaTenbHBIC YHHBeEpPcaJdbHbIe YueOHbIE JeHCTBUS

Ba3zoBble Jornueckue aeiicTBUA:

BBISIBJIAATh M XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKU O0OBEKTOB (SIBIICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK KJIACCH(PHUKALUU, OCHOBaHMA AJs1 00001IIeHUs
Y CpaBHECHHS,

BBISIBJIATH 3aKOHOMEPHOCTU M MPOTHUBOPEUMS B pacCMaTpUBaEMbIX (aKTax, TaHHBIX U
HAOJIOACHUAX, OTHOCAILINXCS K (PU3UUECKUM SIBICHUSM;

BBISIBJIATH TIPUYMHHO--CJIC/ICTBEHHbIE CBSI3U TPU HU3YYCHUU (PU3MUYECKUX SIBICHUH U
MPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJb30BAHUEM JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEITHUYNH;
CaMOCTOSITENIbHO ~ BBIOMpATh crmocod pemieHuss y4yeOHOW (u3Mueckoil 3amauu
(cpaBHEHHE HECKOJNBKHMX BapUAHTOB pEIICHHs, BBHIOOp Hambosee MOAXOJIEro ¢
y4€TOM CaMOCTOSITENTLHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3zoBble ncciienoBaTe/IiLCKHeE AeliCTBUSA:

MCTIOJIb30BATh BOIPOCHI KaK UCCIICAOBATEILCKUN HHCTPYMEHT O3HAHUS;

NPOBOJIUTH IO CaMOCTOSITEJIbHO COCTaBICHHOMY IUIaHY OIIBIT, HECIIOKHBIN
(bu3nUeCKul HIKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAHUE (PUZUIECKOTO SIBIICHUS;
OLIEHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpPMAIHIO, TIOTYYCHHYIO B XOJ€
WCCIICIOBAHUSI WJIH SKCIICPUMEHTA;

CaMOCTOSITENIbHO  ()OpMYJIHpPOBaTh OOOOIIEHUS M BBIBOABI IO  pe3yjbTaTaMm
MIPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICTOBAHMS;

MIPOTHO3UPOBATh BO3MOXHOE JTaJIbHEHIIee pa3BUTHE (PU3NIECKHUX MPOLIECCOB, a TAKXKE
BBIJIBUTATh TPEATOIOKEHUS 00 X Pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Padora ¢ unpopmanmueii:

NPUMEHATHh Pa3IMYHbIe METOMABI, MHCTPYMEHTHI M 3alpochl NPH IOUCKE M OTOOpe
MH(OPMALIUY WK TaHHBIX C YYETOM IMpeIOKEHHON yueOHoM (pusnyeckoit 3a1aum;
aHaM3UPOBaTh, CUCTEMATH3HPOBATh M MHTEPIPETUPOBATh WH(POPMALMIO PA3IUYHBIX
BUJIOB U (DOPM IIPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMpPATh ONTUMANbHYIO (hopMy MpeAcTaBIeHUS HHPOpPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 33/a4l HECJIOXHBIMH CXEMaMH, JuarpaMMaMu, WHOU
rpaduKoi U X KOMOUHALIUSAMHU.



KoMMmyHuKaTHBHBIC YHHBepcaabHbIe yYeOHbIe JeHCTBHUSA:

B Xoae OOCyXJeHuss y4dyeOHOro MaTepualia, pe3yJbTaToB JIaOOpaTOpHBIX paboT u
MIPOEKTOB 33aBaTh BOIIPOCHI IO CYIECTBY 00CYKIAaeMOi TeMbl M BbICKa3bIBAaTh UJICH,
HalleJICHHbIC Ha PEIICHUE 3a/1a41 U MOJIepKaHue OJ1aro)KenaTeIbHOCTH OOIIECHUS;
COIIOCTABJISITh CBOM CYXACHUS C CYXICHHAMU JAPYTUX YYaCTHUKOB JIMAJNIOTa,
OOHapy>KUBATh Pa3IMYMe U CXOJCTBO MO3HIIUH;

BBIPA)KaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyONMMYHO  TPEACTABIATH  PE3YJIbTaThl  BBINOJHEHHOTO  (U3WYECKOTO  OIbITa
(aKCrIepUMEHTa, UCCIIEI0BAHMS, IPOEKTA);

MOHUMAaTh M KCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAMBHUIYAIbHOH pabOTHI
IIPU PEUICHUN KOHKPETHON (PU3MUECKOM MPOoOIEMBI;

IIPUHUMATh LM COBMECTHOM JEATECIBHOCTH, OPraHHU30BBIBATH JEHUCTBHUS IO €€
JOCTIDKEHHIO: PACHPENeNsATh POJIH, 00CYKAAaTh MPOIECChl M Pe3yIbTaThl COBMECTHON
paboTbl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4acTh PalOTHI, JOCTHrash KaueCTBEHHOTO pe3yJIbTaTa IO CBOEMY
HaIpaBJICHUIO U KOOPAMHUPYS CBOU JACUCTBUS C APYTUMH WICHAMH KOMaHIbL;
OLICHMBATh KAaueCTBO CBOETO BKJIAJAa B OOMMI MNPOAYKT 1O KPUTEPHUSM,
CaMOCTOSITENIHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepCaJbHbIe yUeOHbIe NelicTBUS

Camoopranuzanus:

BBISIBJIATH MTPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CHUTYyalUsX, TPEOYIOMUX sl PELICHUs
(bu3nUecKrux 3HAHUMH;

OPHEHTUPOBATbCA B PA3NIUYHBIX MOAXOJAX NPHUHATHUSA pelIeHUil (MHIUBUAYaIBHOE,
MIPUHATHE PELICHHS B TPYIIIE, IPHHATUE PEIICHUH rpynmoil);

CaMOCTOSITENIFHO COCTABJIATH AJITOPUTM peIleHus (PU3MYecKod 3aaaydl WM IUIaHa
UCCIICIOBAaHUSI C YYETOM HMEIOIIUXCS PECYypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeAaracMble BApUaHThl pEIICHHI;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’IB, AMOLMOHAIbHBIA HHTEJLJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U IIpeyIarath Ij1aH €€ U3MEHEHUS,

OOBSICHATh TPUYMHBI JTOCTHKEHUS (HEJOCTM)KEHUS) pe3yJbTaToB JAEATEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTBH KOPPEKTUBBI B JICATEILHOCTh (B TOM YHMCIIC B XOJ| BBITIOJIHEHUS (PU3HUECKOTO
WCCIICIOBAaHUSI WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHHMBIIUXCS
CUTYyallui, yCTAHOBJICHHBIX OIINOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTH ce0s1 Ha MECTO APYroro 4ejoBeKa B XOJE CIopa WIM AUCKYCCHU HAa HAYYHYIO
TE€MY, [IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;

NpU3HABAaTh CBOE TMPaABO Ha OMMOKY MpH pemeHHH (U3NYECKUX 3aJad WIH B
YTBEPKICHUIX HAa HAy4YHBIE TEMBI U TAKOE JK€ IIPAaBO APYIoOro.

INPEAMETHBIE PE3YJIBTATbBI



K xonuy oOyuenust B 7 Kjaacce mpeiMeTHBIE pe3yJIbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y OOYUAIOIIMXCSI YMEHU:

® UCMONb30BAaTh TOHATHS: (HU3UUECKUE U XUMHUYECKUE SBJICHUS, HaOII0IeHHe,
HKCHEPUMEHT, MOJIeNlb, TUIIOTE3a, CAUHHIIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYyJa,
arperaTHbIe COCTOSHUS BeIecTBa (TBEPIOE, KHJIKOE, ra3000pa3zHoe), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TPaeKTOpHs,
paBHOAeCWCTBYIOIAs cuia, Aegopmanus (ympyras, IJIacTU4ecKas), HEBECOMOCTb,
cooOmIaronmecs cocy/bl;

e paznuyath ABNCHUA (TU(yY3Hs, TEIUIOBOE IBUKEHHUE YACTHUI] BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBW)KEHUE, MHEPLUS, B3aUMOJECHCTBUE TEJNl, PaBHOBECHE
TBEPABIX TEJ C 3aKPCIUIEHHOM OCBK BpAalllCHUs, Iiepejada JaBJICHUsS TBEPIABIMU
TeJIaMH, KUJKOCTSIMH U ra3aMH, aTMOC(HEpHOE JaBlIeHUE, IIaBaHUE Tell, PEBPALCHUS
MEXaHUUYECKON 3HEPTUHN) M0 ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIUX JaHHOE (PU3UYECKOE SIBICHUE;

® pAacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3MYECKUX SABICHHN B OKPY>KaIOLIEM MHpE, B
TOM 4yHcie (u3nyeckue SBICHHS B MPUPOJE: MPHUMEPHl JABWKCHHUS C Pa3TUUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXUBOM IPUPOAE, NEHUCTBUE CUJIBI TPEHUS B IPUPOAC U
TEXHUKE, BJIMSHUE aTMOC(EpHOro AaBICHHMS Ha KMBOM OpraHU3M, IUIaBaHHE PbIO,
pBIYard B TeJe 4eJOBEKa, NMPH 3TOM MEPEeBOAUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

® OMNHUCHIBATh U3YUYCHHBIC CBOMCTBA TN U (PU3MUECKUE SBICHUS, UCIOIB3Ys (PU3NUECKUE
BEJIMYUHBI (Macca, 00BbEM, IUIOTHOCTH BEIIECTBA, BpEMs, MyThb, CKOPOCTb, CPEIHSSA
CKOpOCTb, CHMJIa YNPYTrOCTH, CHUJa TSDKECTH, BEC Tela, Cujla TPEHUs, AaBIICHUE
(TBEpmOro Tena, KUAKOCTH, Ta3a), BBHITAJKMBAIOLIAs CHJIA, MEXaHM4eckas palora,
MOIITHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(QQHUIMEHT TMOJIE3HOTO JeHCTBUS
MEXaHU3MOB, KMHETHUYECKas U MOTEHLMAJIbHAs 3HEPIUsl), IPU ONMCAHUM MPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT UCIIOJIB3YEMBIX BETUUNH, X 0003HAYCHUS U €AMHUIIBI
¢u3NYEeCKUX BEIMYMH, HAXOIUTHh (POPMYJIbI, CBA3BIBAIOIIME TaHHYIO (U3NYECKYIO
BEJIMYUHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpapUKd HM3YUCHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEIIUYUH;

® XapaKTepu30BaTh CBOICTBAa Tel, (U3MYECKHE SIBICHUS M IPOLECCH, HCIONb3Ys
IIpaBWJIa CJIOKEHUs CUJI (BIOJIb OJHOW MpsiMOil), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, TpaBWIO paBHOBecHs pblyara (OJI0OKa), «30JI0TOE TMPABHIO» MEXaHHUKH,
3aKOH COXPAaHEHHS MEXAHWYECKOM SHEpruu, IpU OSTOM JaBaThb CJIOBECHYIO
(OpMYIHPOBKY 3aKOHA U 3aITUCBHIBATh €M0 MAaTEMAaTHUECKOE BBIPAXKECHUE;

e OOBICHATH (PU3UUECKUE SIBICHUS, MPOIECChl W CBOWCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYallUi MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH MPUUUHHO-
-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOTMYECKUX LIaroB C OMOpPOW Ha
1-2 u3y4YeHHBIX CBOWCTBAa (DU3MUECKUX SBJICHUH, (QU3MUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

e pemarb pacuéTHble 3a7ayd B 1—2 [eicTBHA, HUCHONB3YysS 3aKOHBI U (POPMYIIBL,
CBSI3bIBAIOIME (PU3UUECKHME BEIMYMHBI: HAa OCHOBE AaHalW3a YCJIOBHS 3aJauu
3alUCBIBaTh KPATKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEJIWYMHBI B (OPMYIBI U
MPOBOJUTH Pacu€Thl, HAXOAUTh CIPAaBOYHBIC JAaHHBIC, HEOOXOAMMBIC Ui PELICHHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOTYYSHHON (PU3NYECKON BETUUNHBL;



pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO pPEIIUTh NPU TOMOIIM (PU3UUECKUX
METOJI0B, B OIMCAaHUM MCCIEAOBAHUS BBIIEISATh IPOBEPSIEMOE IPEANIOIOKEHHUE
(rumotesy), pasnuyaTh W HHTEPIPETHUPOBATH IIOJYYEHHBIM pe3yabTaT, HAaXOIUTh
OLIMOKU B XOJI€ OIIBITA, JIeaTh BBIBOJBI 110 €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOACHHUIO (PU3UUECKUX SBICHUHA WM (PU3HMUECKUX CBOMCTB
TeJl:  (OPMYIHMPOBATH TPOBEPSiEMbIe MPEANOIOKECHUsA, COOUpaTh YCTAaHOBKY U3
MIPEUI0KEHHOT0 000PY/I0BAaHUS, 3aMUCHIBATH X0/ OTBITa U (JOPMYJIMPOBATH BHIBOJIBL;
BBINOJIHATH NPSMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHH, MacChl Tela, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HUCIOJIb30BAHUEM AHAJOTOBBIX U IU(POBBIX MPUOOPOB, 3aMHCHIBATDH
MoKa3aHus MPUOOPOB C YUETOM 3aJaHHOI a0COIIOTHOM MOTPEITHOCTH U3MEPEHUH;
MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (hM3NYECKON BETUYMHBI OT JPYTOH ¢
HCII0JIb30BAaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PABHOMEPHO JIBMIKYILETOCS
TENa OT BPEMEHU JBMKEHMS TEJa, CHJIbI TPEHUSI CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOLIAAd
CONIPUKOCHOBEHHUS TEJI, CUJIbl YIPYTOCTH OT yAJUHEHMS NPY’KUHBI, BBITAJIKWBAIOIIEH
CHJIBI OT OO0BbEMa TOTPYKEHHOM YacTH Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTHU Tela, OT IJIyOMHBI, Ha KOTOPYIO IOTPYXEHO Telo,
YCIOBUI TIJIaBaHUS TeJN, YCIOBHHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCIIEOBAaHUs, COOMpaTh YCTAaHOBKY U  BBIIOJHSTH
M3MEpEHus, clenys MpeUIoKeHHOMY IUIaHy, (PUMKCHpPOBATh Pe3yJIbTaThl IMOIYy4EHHON
3aBUCUMOCTH (DM3WYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl M TpagHKoB,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEJOBAHMS;

NPOBOJUTH KOCBEHHBIE M3MEpPEHHS (PHU3MUECKUX BETUYMH (TUIOTHOCTH BEIIECTBA
KUJAKOCTH M TBEPAOrO TeNa, CWJIa TPEHUS CKOJIBXKEHUS, J[aBJICHUE BO3/1yXa,
BBITAJIKMBAIOIIAsl CHJIA, JCHCTBYIOIIAs Ha TMOIPYyKEHHOE B JKUAKOCTb TEJO,
KO3 QHUIHUEHT TMOJE3HOTO JEHCTBUS MPOCTHIX MEXAaHU3MOB), CIEAYS MPEII0KEHHON
WHCTPYKIIMHU: TIPU BBITIOJHEHUHN U3MEPEHHUI cOOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIUUCIISITh 3HAUEHUE UCKOMOM BEIIMUYMHBL;

coOyomaTh TMpaBWja TEXHUKH 0€30MacHOCTH TMpH pabore ¢ J1abopaToOpHBIM
o0opynoBaHuEM;

yKa3bplBaTh MPUHIUMBI JCWCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETp, COOOIIAIOIINECS COCYIbl, OapOMETp, phluar, NOJBMXKHBIA U
HETIOBIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTB;

XapaKTepu30BaTh MPUHIUNBI JEHCTBHS HW3YYEHHBIX MNPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpOM Ha UX ONMCaHUA (B TOM YMCIE: MOALIMIHUKU, YCTPOHCTBO
BOJONPOBOZA, TMAPABIUYECKUNA IPECC, MAHOMETP, BBICOTOMEpP, IMOPIIHEBOM HACOC,
apeoMeTp), UCMONb3ys 3HaHUS O CBOMCTBAX (PU3UUECKUX SBJICHUI UM HEOOXOIUMBIE
¢du3nveckue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl (HAXOAMTh HMH(POPMALMI0 O TMpUMepax) MPAKTHYECKOTO
UCTIOJB30BAaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM KHU3HHM Uil OOecTedeHus
0€30MacHOCTH TpH OOpaIleHud C TpUOOpaMU W TEXHHYECKUMH YCTPOHCTBAaMHU,
COXpAaHEHMS 3JI0pOBbsI M COONIONEHUS HOPM HKOJIOTHYECKOTO TIOBEACHUS B
OKpYKarolleH Cpeae;

OCYILECTBIISATh OTOOP HMCTOYHUKOB HH(popmarmu B VHTepHETe B COOTBETCTBHH C
3aJIaHHBIM MOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIMXCS 3HAHUHN U MyTEM CpaBHEHHUS



Pa3IUYHBIX HCTOYHUKOB BBIACIATH HH(POPMAIIUIO, KOTOpAsl SBJSETCS MPOTUBOPEUNBOM
WM MOXKET OBITh HEJOCTOBEPHOIA;

WCIOJIb30BATh MPU BBHINIOJHEHNUHN YUEOHBIX 3aJJaHUi Hay4HO--TIONYJISIPHYIO JINTEPATypy
(U3NYECKOTO CO/AEpIKaHUs, CIPaBOYHBIE MaTepualbl, pecypchl cetu HHTepHer,
BJIAJIeTh NpUEMaMU KOHCHEKTHUPOBAHMUSA TEKCTa, MpeoOpa3oBaHUs HH(MOpMAIUH U3
OJIHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKHE MUChMEHHBIC M YCTHBIE COOOIICHHSI HA OCHOBE 2—3
MCTOYHHUKOB MH(OpMAILUN (PU3HMUECKOTO COJepkKaHUs, B TOM YHCIe MyOIMYHO AeaTh
KpaTKHe COOOIIEHHUS O pe3ysbTaTax MPOEKTOB WIN YUEOHBIX MCCIEI0BAHUMN, IPU STOM
IpPaMOTHO HCHOJb30BaTh M3YYCHHbIM MOHATUHHBIA ammapaT Kypca (usukw,
COIIPOBO’KIAThH BHICTYIIJICHUE TIPE3CHTAIUEH;

IIPU BBIMOJIHEHUH YYE€OHBIX NMPOEKTOB M UCCIIEJOBAHUN paclpeaesaTh 00s3aHHOCTH B
rpymIe B COOTBETCTBUH C MTOCTABICHHBIMU 3a7[adyaMH, CIEUTh 3a BBIMOJIHEHUEM IJIaHa
JeUCTBUHM, aJEKBaTHO OIICHMBATh COOCTBEHHBIH BKJAJ B JCSITEIBHOCTH TPYIIIBI,
BBICTPaMBaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsi MHEHHE OKPY>KAIOIIHX.

K xonuy oOyudeHus B 8 kjacce mpeniMeTHbIE pe3yJIbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHU:

HCIIOJIB30BaTh IMOHATHA: Macca W pasMepbl MOJIEKYJI, TEIUIOBOE IBUYKEHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSHHS BEILIECTBA, KPUCTANIMYECKUE U amMopdHble Tena,
HACBILLEHHBIA M HEHACBILEHHBIN Map, BIAXXHOCTh BO3AyXa, TEMIEpATypa, BHYTPEHHSA
JHEPIUsl, TEIUIOBOM JABUIATElIb, SJIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsill, HIEKTPUIECKOE
1I0JIe, IPOBOJHUKU U JAWDJIEKTPUKH, IOCTOSHHBIM JJIEKTPUYECKUN TOK, MarHUTHOE
ToJIE;

pasnuyath SBJIEHUS (TEIJIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMAuMBAHMWE, KalWUIAPHBIE SBICHUS, UCIAPEHUE, KOHACHCALUs,
IJIaBJICHUE, KpUCTAIUIU3aLHs (oTBEpaEBaHuUE), KUIICHUE, TerIonepeaya
(TenIonpoBOJHOCTb, KOHBEKLMS, W3JIyYEHHE), AIEKTPU3ALUS Tell, B3aUMOJEHCTBUE
3apsAl0B, ACUCTBUS JJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKAHHE, B3aUMOJEHUCTBUE
MAarHuTOB, JCHCTBHE MArHUTHOIO IIOJIS HA IPOBOJHMK C TOKOM, 3JIEKTPOMAarHUTHAs
UHAYKIMS) 10 ONMCAHHWI0O HX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh MPOSIBIICHUE U3yUYCHHBIX (PM3UUECKUX SIBICHUI B OKPYXKAIOIIEM MUPE, B
TOM 4Yncie (U3NYECKUE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KalIWUISIPHBIE SIBJICHUSI B TPUPOAE, KpPUCTALUIBI B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHHME pPOCHI, TyMaHa, MHEs, CHEra,
AJIEKTPUYECKUE SIBICHUS B arMocdepe, JJIEKTPHUECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE mosie 3eMiH, JApeid MOI0COB, POJIb MarHUTHOTO TOJISA JJIS JKU3HU Ha
3emJie, MOJIAPHOE CHUSTHHE, MIPU 3TOM MEPEBOAMTH MPAKTHUYECKYIO 33/7a4y B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

OIMCHIBATh M3YUYECHHBIE CBOMCTBA TeN U (PU3MUECKHUE SBJICHHUS, UCIOIB3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPIUs, KOJIMYECTBO TEIUIOTHI, YJIEJIbHas
TEIJIOEMKOCTh ~ BELIECTBA, YJElbHAs TEIUIOTA IUIABJICHMS, YZCJIbHAas TeEILIOTa
napooOpazoBaHus, yAeTIbHAs TEIJIOTa CrOpaHUs TOIUIMBA, KOA(PQHUIMEHT IMOJIE3HOTO
JEUCTBHS TEIJIOBOM MAILMHBI, OTHOCUTEJIbHAS BIIAJKHOCTb BO3yXa, JIEKTPUUYECKUMI
3apsAld, CHJa TOKA, OJJIEKTPUYECKOE HANpPsLDKEHUE, CONPOTUBIICHUE IIPOBOJHUKA,
yIIelIbHOE CONPOTHBIICHHE BEIIECTBA, pab0Ta U MOIIHOCTD 3JEKTPUUECKOTO TOKA), IpU



ONMCAaHUM TPABUIBHO TPAKTOBATH (U3NYECKUNA CMBICI HCHOIb3YEMBIX BEJIMYMH,
0003HAYCHHS M €IUHHIBI (PU3NUYECKUX BEIWYHMH, HAXOAUTh (DOPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (HU3MUYECKYI0 BEIHMYMHY C JPYTMMU BEJIWYMHAMH, CTPOUTH TIpaduku
M3YyYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBAa Tel, (pu3MyecKue SIBIEHUS M TIPOLECCH, HUCIONb3Ys
OCHOBHBIE TIOJIOKCHUS MOJICKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHMS BEILECTBA,
NPUHIUI  CYNEPIO3UIUN ToJiell (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs
3apsga, 3akoH OMa ans ywyacTka nenu, 3akoH Jlxoyns—J/leHna, 3akoH coXpaHEHHs
SHEpPIuu, NMpPU 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3aIllUCBHIBATh €TO
MaTeMaTU4ECKOE BBIPAKECHUE;

OOBSICHATh (DPU3UYECKHE TPOLECCHl M CBOWCTBA Tell, B TOM YHCIE M B KOHTEKCTE
cUTyanuin IIPaKTUKO-OPHUEHTHPOBAHHOT O Xapakrepa: BBISIBJISTD
IIPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKUX ILIAroB ¢
oropoii Ha 1—2 M3y4YeHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, PU3NUECKUX 3aKOHOB WIIN
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7auyd B 2-3 JEHCTBHS, HCHOJB3ys 3aKOHBI M (OPMYIIBI,
CBSI3bIBalOIME (PU3UUECKHE BEIMYMHBI: Ha OCHOBE aHalW3a YCJIOBHS 3aJaud
3alHChIBaTh KPaTKOE YCIIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JJIS PELICHUs 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIIBI, HEOOXOAUMBIE IS €€ PEeLIeHUs, TPOBOIUTH PACUETHI U
CpaBHUBATh MOJyYCHHOE 3HaUCHHE (PU3NYECKON BEIMUUHBI C U3BECTHBIMH JAHHBIMU;
pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO pPEIIUTh NPU IMOMOIIM (PHU3UUECKUX
METOZOB,  HCIOJIb3ysl ~ OIMCAaHUE  HCCIENOBAHUA,  BBIACIATH  NPOBEPSIEMOE
IIPEATIONOKEHUE, OLCHUBATh IIPAaBUIBHOCTb IIOpsAJKA IIPOBENCHMS HCCIIECIOBAHMS,
JIeJIaTh BBIBOJIBL;

MIPOBOJIUTH OMBITHI 10 HAOIIOACHUIO (PU3UUECKUX SBICHUH WM (PU3HMUECKUX CBOMCTB
Ten (KamWwUISIpHBIE SIBICHHS, 3aBUCHMOCTb JaBJICHHS BO3JyXa OT €ro o0néma,
TEMIIepaTypbl, CKOPOCTH IPOLECCa OCThIBAHUS U HATPEBAHMS IIPU U3IIyYECHHUH OT LIBETA
n3nydaroumen (Moromaromei) NOBEPXHOCTH, CKOPOCTb MCIAPEHUS BOABI  OT
TEMIIEpaTypbl JKUAKOCTM M IUIOIIAAA €€ IIOBEPXHOCTH, OJJIEKTpU3alus Tel U
B3aUMOJICHCTBUE DJIEKTPUYECKUX 3apsA70B, B3aUMOJACUCTBUE IOCTOSHHBIX MAarHuTOB,
BU3YyaJM3alysl MArHUTHBIX I0JI€M IOCTOSTHHBIX MAarHUTOB, JEHCTBUS MarHUTHOT'O IOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA D3JICKTPOMAarHWTa, CBOWCTBA 3JIEKTPOIBUTATEIIS
MOCTOSIHHOTO TOKa): (hopMynupoBaTh MpOBEpsSEMBbIe IPEANONOKEHHs, CcOOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOTO 000py/JOBaHMs, ONHCHIBATH XOJA OIBITa U
(bopMyIHpPOBATH BHIBOIBI;

BBIIIOJIHATH MPSAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBLHON BJIAXKHOCTH BO3JyXa,
CHJIBI TOKA, HANpsDKEHUS C HUCIOJIb30BAHHUEM aHAJIOTOBBIX MPHUOOPOB W JATYUKOB
(¢U3NYEeCKUX BEIMYMH, CPAaBHUBATh pE3yJIbTaThl W3MEPEHUH C Yy4&TOM 3aJaHHOU
a0COIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOM (hPM3MYECKON BETUYMHBI OT JPYTOH ¢
HCIIOJIb30BAaHUEM MPSAMBIX MU3MEPEHUHN (3aBUCHUMOCTH CONPOTHBIIEHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOLIAJH IOINEPEYHOIO CEYEHUs U YIEIBbHOIO COIPOTHUBIICHHS BEIECTBA
IIPOBOJIHUKA, CUJIBI TOKA, UIYIIETO Yepe3 IPOBOIHUK, OT HANPSKEHUs HAa IIPOBOJIHUKE,
HCCIIEIOBAaHUE TIOCIEN0BATENBHOIO U IMApPAJJIEIbHOIO COEIMHEHUN IPOBOAHHUKOB):
IUTAHUPOBATh UCCIIE0BAaHKUE, COOUPATh YCTAHOBKY U BBIMIOJHATH U3MEPEHUS, CIEHys



MPEUIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJbTaThl MOJyYCHHON 3aBUCUMOCTH B BHUJIE
TaOauIl U TpaduKOB, A€7aTh BRIBOABI 110 pe3yJIbTaTaM UCCIIET0BaHMS;

® TPOBOJIUTH KOCBEHHbIC HM3MEPEHHUs (U3UUECKUX BEIMUYUH (yIENbHAs TEIUIOEMKOCTh
BEIIECTBA, CONPOTUBIICHUE MPOBOJIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHUs,, COOMpaTh OSKCIEPHUMEHTAIbHYIO YCTaHOBKY, CIEIys
MPEUI0KEHHON MHCTPYKLIUH, U BEIYUCIATH 3HAUYCHUE BEITMYMHBI;

e coOmonaTh TMpaBWja TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
o0opyIoBaHuEM;

® XapaKTepU30BaTh NPUHIUIMBI JEHCTBHA HW3YyYEHHBIX MNPUOOPOB W TEXHUYECKUX
YCTPOMCTB € OMOpPOH Ha MX OMHUCAHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMETp, BOJBTMETP, CUETUYMK AIIEKTPUUYECKON
SHEpPIUH, HIIEKTPOOCBETUTEIbHBIC NPUOOPHI, HArpeBaTeNIbHBIE AJIEKTPOIIPUOOPHI
(mpuMepsl), SJIEKTPUUYECKHE MPEIOXPAHUTENH, SJICKTPOMATHHUT, 3JIEKTPOIABUraTeNb
MOCTOSIHHOTO TOKAa), HCIOJNb3ysl 3HAHUS O CBOMCTBax (PU3MUYECKUX SBICHUH U
HE00X0IuMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOICTBA M HM3MEpPUTENbHBbIE NPHOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (JKUJKOCTHBII TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABHUraTelb BHYTPEHHETO CTOpPAHHs, 3JIEKTPOCKOI, PEOCTar), COCTaBIAThH
CXEMBI DJIEKTPUYECKHX IIeTel ¢ MOCIEeI0BATENbHBIM U MapaUIeIbHBIM COCINHECHUEM
3JIEMEHTOB, pa3jnyas yCIOBHbIE 0003HAYECHUS JIEMEHTOB JIEKTPUUECKUX LIETeH;

® [PUBOAUTH TpPHUMEPHl (HAXOAUTH HHGOPMAIMIO O MpHUMEpax) MPAKTUIECKOTO
UCTOJb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM KHM3HHM il OOecTedeHus
0€30MacHOCTH TpH OOpaIleHud C NpUOOpaMU W TEXHHYECKUMH YyCTPOHCTBAMHU,
COXpAaHEHMS 3JI0pOBbsI M COONIONEHUS HOPM HKOJIOTHYECKOTO TIOBEACHUS B
OKpYKarolleH Cpeae;

® OCYIIECTBJIATH IMOHMCK HHPOpMaLuu (U3NYecKoro coxaepkanust B MHTepHeTe, Ha
OCHOBE HMEIOLIUXCS 3HAHUN M TyTEM CpaBHEHHs JOMOJHUTENIBHBIX HCTOYHHUKOB
BBIICNIATh MH(POPMALIMIO, KOTOpasi SBISAETCS NPOTUBOPEUMBON MIM MOXXET OBITh
HEJI0CTOBEPHOM;

® UCMOJIB30BATh MPU BBHINIOJHEHUU YUEOHBIX 3aJaHUI HAyYHO--TIONYJISIPHYIO JINTEPATypy
(U3NUECKOTO CO/AEp)KaHUs, CIPAaBOYHBIE MaTepHalbl, pecypcsl cetu HMHTepHer,
BJIAJIeTh NpHUEMaMU KOHCHEKTHUPOBAHMUSA TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMH U3
OJIHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

e co3laBaTh COOCTBEHHbIE MUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHs, 0000Imas
MHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHMKOB (DU3MYECKOTO COJEp:KAaHUsA, B TOM UHUCIIE
nyONMUYHO  TPEACTABIATH  PE3yNbTaThl  MPOEKTHOM  HMIM  HCCIEeNI0BaTEIbCKON
JeSITeIbHOCTH, MPU 3TOM TPAMOTHO HCIIOJIBb30BaTh M3yUEHHBIH MOHATHIHBIN ammapar
Kypca (pU3UKHU, COMPOBOXK/IATH BHICTYIUICHUE MPE3CHTALIUCH;

® [pU BBINOJHEHUHM Y4YEOHBIX TPOEKTOB M HCCIENOBAaHMNA (PU3NUYECKUX IPOLECCOB
pacnpenensaTb 00sS3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTABJICHHBIMH 33JadyaMH,
CIICIUTh 32 BBIIOJHEHHEM IUIaHA JCHCTBUH M KOPPEKTHUPOBATh €ro, aJaeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJaX B  JIEATENBHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHUKaTHBHOE B3aUMOJICHCTBUE, MIPOSBIISIsi TOTOBHOCTH pa3petiaTh KOH(IUKTHL.

K xonuy oOyudeHus B 9 kiaacce npeiMeTHbIE pe3yJIbTaThl Ha 0a30BOM YpOBHE JOJKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIINXCSI YMEHUH:



HCIIOJIb30BaTh IMOHATHS: CHCTEMa OTCU€Ta, MaTepualbHas TOYKA, TPAEKTOPHUS,
OTHOCHUTEIIFHOCTh MEXaHHUYECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTb U IIEpErpy3Kd, LEHTP
TSDKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE,
MeXaHUYecKue KoieOaHus ¥ BOJHBI, 3BYK, MH(Qpa3ByK U  YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JaTbHO30PKOCTh, CIEKTPHl HUCIyCKaHHWsI M TOTJIOIIeHHus, anbga-, 0era- U ramma-
U3JIy4E€HUs, U30TOIIBL, SIEPHAs SJHEPIeTUKA,

pasznuyath SBJICHHUS (PaBHOMEPHOE M HEPaBHOMEPHOE NPSMOJIMHEMHOE JBUYKEHUE,
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE JBU)KEHUE, CBOOOIHOE TaJICHHE TEJ, pABHOMEPHOE
IBIKEHHE II0 OKPYKHOCTH, B3aUMOJEWUCTBUE TEJ, PEAaKTUBHOE JBHKCHHUE,
KosiebaTenbHOe JBM)KEHUE (3aTyXarolllue M BBIHYKICHHBIE KOJIeOAaHUs), PE30HAHC,
BOJIHOBOE JBIJKEHHE, OTpaXCHUE 3BYKa, NPSIMOJMHEHHOE PpACIPOCTPAHCHHUE,
OTpa)KEHUE U NPEJIOMIICHUE CBETA, II0JJHOE BHYTPEHHEE OTPAKCHUE CBETA, PA3JI0KEHUE
0eroro cBera B CHEKTP U CIOXKEHHME CIEKTPaJbHBIX I[BETOB, IHUCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOZHUKHOBEHHUE JMHEWUATOr0 CIIEKTpa W3JIy4EHUs)
[0 OIMCAHUI0 MX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPHUPYIOLIUX
JTaHHOE (PU3UUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHHE U3YUCHHBIX (DU3UYECKHUX SBJICHUN B OKpY’KarolieM Mupe (B
TOM 4Hclie (U3NYECKUE SBICHUSA B MPUPOJE: MPUIUBBI U OTIUBBI, ABIKCHHE IJIAHET
ConHeuHOM CHUCTEMBI, PEAKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICECHUE, CEUCMUYECKHE BOJHBI, LyHAMH, 3XO, LBETa Tel,
ONTUYECKUE  SIBJICHUS B  MPHUpPOJE, OHOJOTHMYECKOe  JCWCTBHUE  BHIUMOTIO,
yIbTpauOJIETOBOTO M PEHTICHOBCKOTO H3JIy4YEHHUI, €CTeCTBECHHBIN pPaauOaKTUBHBIN
(OH, KOCMHUECKHE JIy4H, pPaJMOAKTUBHOE H3JIyY€HHE NPUPOAHBIX MHUHEPAJIOB,
NEeICTBUE PalMOaKTUBHBIX M3Iy4EHUH HAa OPraHU3M 4Y€JIOBEKa), IPU ATOM MEPEBOAUTH
MPAaKTUYECKYIO 3a/auy B Y4eOHYIO, BBIIEIATH CYIIECTBEHHbIE CBOWCTBA (MPH3HAKH)
(bU3NYECKUX SIBICHUIA;

OIMCHIBATh M3YUYECHHBIE CBOMCTBA TeN U (PU3HUECKUE SBJICHHUS, UCIOIB3Ys (PU3NUECKUE
BEJIMYMHBI (CPEHSAS U MTHOBEHHAs CKOPOCTh Tejla IPU HEPaAaBHOMEPHOM JBHKEHHH,
YCKOPEHHE, IEpEeMEIIEHNe, IIyTh, YIJIOBas CKOPOCTb, CWJIAa TPEHUS, CWJIA YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJeHHs, BEC TeJa, UMITYJIbC TEla, UMITYJIbC
CHJIBI, MEXaHHUECKasi padoTa U MOIIHOCTh, MOTEHIMAIbHAS HEPTUs Teja, MOJHATOrO
HaJ| IOBEPXHOCTBIO 3€MJIM, IIOTEHIIMAIbHASL SHEPTHsI CXKATOM MPYKUHBI, KHHETHUECKAs
SHEprus, NOJHAs MEXaHWYecKas OSHEpPrus, MepuoJ W dYacToTa KoyeOaHWH, IIHHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IIOKA3aTelb MPEIOMICHUS
Cpezbl), IPU ONHCAaHUM MPABWIBHO TPAKTOBATH (PU3MUYECKUIM CMBICI HCIOIb3YEMbIX
BEJIMYUH, OOO3HAYCHUS M EAWHUIBI (PU3MUYECKUX BEJIMYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIME JAHHYIO (U3UYECKYIO0 BEIMYUHY C JPYTUMHU BEIUYHMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUsl DHEPrUH, 3aKOH BCEMUPHOIO TATOTCHUS, NPUHLUI CYIEPIIO3ULUUA CHUI,
IIPUHLIMII OTHOCUTENIBHOCTH ["anunes, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCA,
3aKOHBl OTpPaXCHUS M MPEIOMIICHMsS CBETa, 3aKOHbl COXPAHEHUs 3apsfaoBOr0 U
MacCoOBOIO0 4YMCEJI IPHU SAEPHBIX peakuusX, P OTOM JaBaTh CIIOBECHYIO
(OpMYIHPOBKY 3aKOHA U 3aITUCBHIBATh €M0 MAaTEMaTHUECKOE BhIPAXKECHUE;



OOBSICHATh (hU3UYECKHE TPOLECCHl M CBOWCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyallud ~ NPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  NPUYHMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX LIaroB C OMOpOW Ha 2—
3 u3ydYeHHBIX CBOicTBa (M3WYECKHX SBJICHUH, (U3NYECKHMX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIE 3a1a4M (OMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUI), HCIIOJIb3YS
3aKOHBI M (POpMyIIBl, CBSI3bIBalOIIME (PU3MUYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a
yCIOBHUS 3aJlaud 3alUChIBaTh KpaTKOe YCJIOBHE, BBIABIATH HEJOCTAIOIINME WIN
M30BITOYHBIE JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJBI, HEOOXOAMMBIE IS PEIICHHS,
NPOBOJIUTH PACYETBl W OICHHWBATh PEATUCTUYHOCTH IMOJYYEHHOTO 3HAYCHUS
(bU3HYECKOI BEIUYUHBL;

pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO pPEIIUTh NPU IOMOIIM (PHU3UUECKUX
METOJIOB,  MCIIONB3YSl ~ ONHMCAHUE  WCCIEIOBAaHUS,  BBIIEIATH  IPOBEpseMOe
MPEIINONI0KEHNE, OICHUBATh MPABUIBHOCT MOpPsAKA IPOBEIACHUS HUCCIEIO0BAHMS,
JIeNIaTh BBIBOJIbI, HHTEPIIPETUPOBAThH PE3yIbTaThl HAOIIOJCHUN U OIIBITOB;

MIPOBOJIUTH OMBITHI 10 HAOIIOACHHUIO (PU3UUECKUX SBICHUH WM (PU3HMUECKUX CBOMCTB
Tell (U3y4eHue BTOPOro 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHHs YHEPIHHU, 3aBUCUMOCTD
nepuo/ia KoiebaHuil Mpy>KUHHOTO MasiTHUKA OT MAcChl TPy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHUMOCTb OT aMIUIUTY/Ibl MaJIbIX KOJeOaHH, MPsIMOIMHEHHOE paclipOCTpaHeHHE
CBETa, pPa3JIo’KeHHE OEJIoro cBeTa B CHEKTpP, M3yUEHHE CBOMCTB HM300pakeHUS B
IUIOCKOM 3€pKajJleé M CBOHCTB H300pakeHUs IpenMeTa B coOuparolie JuH3e,
HAOJIOZCHNE CIUIOUIHBIX M JIMHEHYaThIX CHEKTPOB H3IYUYCHHS): CaMOCTOSTEIBLHO
coOHMpaTh YCTAaHOBKY M3 N30BITOYHOTO HaOOpa 000pyA0BaHUs, OMMCHIBATH X0 ONbITA U
€ro pe3ybTaThl, (POPMYIHPOBATH BHIBOBI;

MPOBOJUTH NPU HEOOXOAMMOCTH CEPHIO NPAMBIX HW3MEPEHUH, ONpeneNsis CpeaHee
3HAYCHHUE H3MepseMOl BeNWYMHBI ((POKYCHOE pacCTOsSHHE COOMpAIOLIeH JHMH3bI),
000CHOBBIBATh BEIOOD crioco0a u3mMepeHust (M3MEpUTENLHOTO TpUbopa);

MIPOBOJIUTH HCCIICOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIWYMH C HCIOJIB30BaHHEM
OpSAMBIX M3MEpPEHHH (3aBHCUMOCTh IyTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, TMiepuoja KojeOaHWi MaTeMaTHYeCKOTro
MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAXXCHHUS CBETa OT yIJa MaJCHUs U
yIiia MpeioMIICHHUs OT yIJia MajeHus1): TUIAHUPOBaTh MCCIECIOBAHNE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (UKCHPOBATh pE3yNbTaTbl IOJTYYEHHOW 3aBHCHUMOCTHU
(¢u3NUYeCKUX BEIMYUH B BUJAE TAaOJIUI U TpadUKOB, JeNaTh BBHIBOJBI MO pe3yibTaTaM
UCCIICIOBAHMS,

MPOBOJUTH KOCBEHHBIC HU3MEPEHUS (U3NUECKUX BEIUYMH (CPElHsAs CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOTHOTO MaCHHS,
KECTKOCTh TPY>KUHBI, KOI(PPUIMEHT TPEHHs CKOJBKEHHUS, MeXaHHueckas padora u
MOIITHOCTh, YacTOTa U TepHoj KojeOaHHi MaTeMaTH4eCKOr0 M MPYKUHHOTO
MasTHUKOB, ONTHYECKas cuja CcoOuparolmel JHMH3bI, paJuOAKTUBHBIA  (HOH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIECPUMEHTAJIBHYIO YCTAaHOBKY M BBIIIOJIHSTH
U3MEpEHus, clenys MPeUI0KEHHOW MHCTPYKLUH, BBIYUCIATh 3HAYCHHE BEJIWYMHBI U
aHAM3UpPOBATh IOJIyUYECHHBIE PpE3yJbTaThl C Y4YETOM 3aJaHHOM MOTPEIIHOCTH
U3MEPECHU;

coOyogaTh TMpaBWja TEXHUKH 0€30MacHOCTH TMpH pabore ¢ J1abOpaTOpHBIM
o0opynoBaHuEM;



pa3nuyaTth OCHOBHBIE NPU3HAKUM M3YYCHHBIX (DU3MUYECKHX MOJEJeH: MarepHaabHas
TOYKa, a0CONIOTHO TBEPAOE TEJO, TOUYEUHBI MCTOYHMK CBETa, JIyd, TOHKAas JIMH3a,
IUTaHETapHasi MOJIEb aTOMa, HYKJIOHHAst MOJIeIb @aTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPUHIUNBI JEHCTBHS HW3YYEHHBIX MNPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPON HA UX OMHUCAHUS (B TOM YHCIIE: CIIUAOMETP, TATUUKU MOJOKCHHS,
PacCTOSIHUS U YCKOPEHHUs, paKeTa, 3X0JI0T, OUYKH, IEPUCKOII, (OTOAIAPAT, ONTUYECKHE
CBETOBOJIbI, CIIEKTPOCKOII, TO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCTIOJIB30BATh CXEMBl U CXEMaTHYHbIE PUCYHKH MU3yUEHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB NMPU PELICHHH Yy4eOHO--
MPAaKTUYECKUX 3a]ad, ONTUYECKHE CXEMbI IJISi MOCTPOSHUS] U300pKEHUN B IIOCKOM
3epKajie ¥ coOMparomieit TMH3e;

NPUBOAUTH TPUMEPHl (HAXOAWTh HMH(POPMALUMI0 O TMpUMeEpax) MPAKTHYECKOTO
UCTOJb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KHM3HHM Uil OOecredeHus
0€30MacHOCTH TpH OOpaIleHud C TPUOOpaMU W TEXHHYECKUMH YyCTPOHCTBAMHU,
COXpAaHEHMS 3JI0pOBbsI M COONIONEHUS HOPM HKOJIOTHYECKOTO TIOBEACHUS B
OKpYKarolleH Cpeae;

OCYIIECTBIIAATh MOUCK HH(poOpManuu ¢u3nveckoro cojepxanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHPYsl TOMCKOBBIM 3alpoc, HAXOMUTh IYTH OIpPEAEICHUs
JOCTOBEPHOCTH TIOJIy4eHHOH HWHGPOpMAIlMM Ha OCHOBE HUMEIOIIMXCA 3HAHUH U
JOTIOJTHUTENbHBIX UCTOUHUKOB,;

WCTIOJIb30BATh MPH BBHINIOJHEHNUHN YUEOHBIX 3aJJaHHI Hay4YHO--TIONYJISIPHYIO JINTEPATypy
(U3NYECKOTO CO/AEp)KaHUs, CIPaBOYHBIE MaTepHalbl, pecypchl cetu HMHTepHer,
BJAJIeTh NPHUEMaMU KOHCIEKTHUPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HH(MOpMAIMH U3
OJIHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE MH(pOpMauu
U3 HECKOJIBKUX HMCTOYHUKOB (PU3UUECKOTO COACpKAHUS, IyOJIMYHO NPEACTaBIATH
pe3yabTaThl MPOCKTHOM MM MCCIIEAOBATENBLCKOM NEATENFHOCTH, IPU 3TOM I'PaMOTHO
WCTOJIb30BAaTh M3YUYCHHBIH TMOHATUHHBIA amnmapar u3ydaeMoro paszaena (u3uKu u
COIIPOBOKIATh BBICTYIUIGHHWE MpE3CHTAlle ¢ Y4ETOM OCOOEHHOCTEH ayauTopuu
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne HanMeHoBaHMe pa3e/ioB U TeM (uudposrbie)
Kontpoububie | IlpakTnuyeckue
n/n NMpOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. ®usuka u e€ posib B NO3HAHUM OKPY’KAIOIIEro MUpa
11 o ) bubmuoreka [JOK
' VISHIEA - Haylka O TpHpoae https://m.edsoo.ru/7f416194
1o o ) | bubmuoreka [JOK
. K
VISHHCCICHE BEMITHHDL https://m.edsoo.ru/7f416194
13 E . ) | bubmuoreka [JOK
. a a
CTECTBEHHOHAYYHBIH METO/I TO3HAHUS hitps:/m.cdsoo.rw/7f416194
Hroro no pazneny 6
Pa3pnen 2. [lepBoHayanbHbIe CBeIeHNs 0 CTPOCHNH BellleCTBA
21 C | bubmuoreka [JOK
. a
TPOCHIE BEMECTD https://m.edsoo.ru/7f416194
29 JIBH>KeHue U B3aUMOJICHCTBUE YACTHII ) | bubmuoreka [JOK
' BEILIECTBA https://m.edsoo.ru/7f416194
)3 A ) bubmuoreka [JOK
' TPETATHYIE COCTORMT BEMMECTE https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Paznen 3. /IBu:keHne u B3auMojieiicTBue Te
bu6 OK
3.1 MexaHn4eckoe JBIKEHUE 3 nommorexa 1

https://m.edsoo.ru/7f416194
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39 1 4 | bubmuoreka [JOK
' HEPIHA, Macea, fiIoTHOCTR https://m.edsoo.ru/7f416194
Bubnuoreka [JOK
. . 2
33 Cuna. Bugpt cut 14 https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, )KUIKOCTEH U ra3oB
41 aBnenue. Ilepenaya naBneHust TBEpAbIMU 3 Bubnuoreka [JOK
' TeJIaMH, JKMIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
47 1 5 bubmuoreka [JOK
' ABTICHHC HHUAROCTH https://m.edsoo.ru/7f416194
Bubnuoreka [JOK
4.3 ATmocheproe nasieH1e 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE MKUJIKOCTH U T'a3a Ha MOrPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasnen 5. PaGora 1 MOIIHOCTD. JHeprus
Bubnuoreka [JOK
. 1
31 Pabora i momEoCT® 3 https://m.edsoo.ru/7f416194
Bubnuoreka [JOK
. 1
32 HpocTsie MeXaHH3MEI > https://m.edsoo.ru/7f416194
Bub6nuoreka [JOK
) M 4 1
>3 CXAHIHCCRa SHEpTIA https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHoe Bpemst 3
OBLIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12
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8 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne i/m KonTtpoabnsie | IIpakTnueckue
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3pnen 1. TennioBblie siBIeHUS
L1 C . 7 bubmuoreka [JOK
' TPOCHHE 1 GROTCTEA BMleeTha https://m.edsoo.ru/7f4181ce
Bubnuoreka [JOK
. 1
1.2 Tentonbre mpoueccht 21 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasnen 2. diiekTpuyeckne 1 MATHUTHBIE SIBJICHHUS
21 DNeKTpUYECKUE 3apsiibl. 3apsKEHHBIE Tella 7 | bubmmoreka [JOK
' U UX B3aMMOJIEHCTBHUE https://m.edsoo.ru/7f4181ce
Bubnuoreka [JOK
. i i 2 1
2.2 IToCTOSIHHBIN 2IIEKTPUYECKUM TOK 0 7 https://m.edsoo.ru/7f418 1 ce
Bub6nuoreka [JOK
. 1 1.
2.3 Martiribe ABeHIs 6 > https://m.edsoo.ru/7f4181ce
54 3 4 bubmuoreka [JOK
' JICHTPOMATHITTHA HEy KR https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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9 KJIACC

KosnunuyecTBo yacos JIEKTPOHHBIE
HaumeHoBaHHe pa3/iesioB U TeM nugpoBbie
Ne i/m P KonTtpoabnsie | IIpakTnueckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3pen 1. Mexannyeckue siBJeHHs
11 MexaHUYeCKOe IBHKCHUE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
' OIKCaHUs https://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
1. 10 3
3 3AKOHEI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3pnen 2. Mexannyeckue KoJ1e0aHUs M BOJHBI
bubmnoreka [IOK
2.1 M 7 3
CXAHMHECKNE KONCOAHHA https://m.edsoo.ru/7f41a4a6
bubmnoreka [IOK
2.2 M . 8 1 3
CXAHH'CCKHE BOHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3zpnen 3. DiieKTpOMATHUTHOE T10JI€ H 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNIEeKTPOMarHuTHOE TMOJe U 6 ) bubnuorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeTOBbBIE SIBJIEHHS
4.1 3aKOHBI paclpOCTPAHEHUSI CBETA 6 2 bubnuorexa [JOK
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49 B 5 6 3 bubmuoreka [JOK
' FIHSEL I OTTTHHACCIHE TIPHOOPH https://m.edsoo.ru/7f41a4a6
Bubnuoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP 3 2 hitps://m.cdsoo.ruw/7f41a4a6
Hroro no pazneny 15
Pasnen 5. KBanTtoBble siBJIeHUS
51 " 4 | bubmuoreka [JOK
: CITyCKaHHUE U TOTJIOIICHHE CBETa aTOMOM hitps://m.cdsoo.rw/7f4 L adas
59 C 6 | bubmuoreka [JOK
' TPOCHIE ATOMHOTG A7pa https://m.edsoo.ru/7f41a4a6
Bubnuoreka [JOK
: 1
>3 Anepric peakiumi / https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBToputenbH0-00001a101M i MOAYJIb
6.1 [ToBTOpenue u 0600IIEHUE COEPIKAHUS 9 ) bubmmoreka [IOK
' Kypca ¢u3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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