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HHOACHUTEJBHAA 3AIIMCKA

[Tporpamma mo ¢Qu3MKe HA YpOBHE OCHOBHOTO 0OOIIero oOpa3oBaHMs COCTaBJICHA HAa OCHOBE
IOJIOKEHUH M TpeOOBaHMM K pe3ylbTaTaM OCBOEHMS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON mporpaMmsbl, npeactasieHHbIXx B @I'OC OO0, a Taxke ¢ yu€toMm (denepanbHOM
paboueii mporpammsl BocniuTanus 1 KoHuenimu npenogaBanus yueOHoro npeamera «Pu3nkay.
Copneprxanue nmporpaMMbl 1o (U3MKe HArpaBieHO Ha (OPMHUPOBAHHUE €CTECTBEHHO-HAYYHOH
I'PaMOTHOCTH OOY4YaroLIUXCsS U OpraHU3alyi0 H3ydyeHHs (PU3MKU Ha JEATelIbHOCTHOW ocHoBe. B
porpamMMe 1o (pU3MKe YYUTHIBAIOTCS BO3MOKHOCTH Y4EOHOr0 IpeAMeTa B pealn3alui TpeOOBaHUM
OI'OC OOO K mIaHUpPYEMbIM JUYHOCTHBIM U METANPEAMETHBIM pe3yjbTaTaM OOyUeHHs, a TaKXKe
MEXIIPEIMETHBIE CBS3HM €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus.
IIporpamma 1o ¢u3uKe yCTaHABIMBACT paclpejieieHue ydyeOHOro marepuaiga Mo ToaaM
o0y4eHus (1o Kjaccam), mpeiaraeT MPUMEPHYIO IOCIIEA0BATEILHOCTh U3YUEHHS TEM, OCHOBAaHHYIO
Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COACPIKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00yYarOIInXCS.
IIporpamma o ¢usuke pa3paboTaHa ¢ LEJIbI0 OKa3aHUS METOAMYECKON MOMOILU YYUTEIO B
co3JlaHuM paboueil mporpamMmsbl 10 y4eOHOMY IIpeIMETY.
®uzuka SBISIETCS CUCTEMOOOPA3yIOIIUM JJIsl €CTECTBEHHO-HAyYHBIX Y4EOHBIX IpPEAMETOB,
MOCKOJIbKY (pM3MUECKUE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosiorueil, actpoHomueil M (¢u3NUecKoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYIO
KapTUHY MHpa, TIpeIoCcTaBisieT Haubosee scCHble 00pa3iibl MPUMEHEHHs HayYHOT'0 MeTO/ia MO3HAHUs,
TO €CTh CII0C00a MOJTYUYEHHUs JOCTOBEPHBIX 3HAHHUH O MUPE.
Opna W3 IIaBHBIX 3a1ad (pu3myeckoro oOpa3oBaHUS B CTPYKType o0O1iero oOpa3zoBaHUs
COCTOMT B (OPMHUPOBAHUM €CTECTBEHHO-HAYYHOM TIpaMOTHOCTM M HHTEpeca K Hayke Yy
00yUaroIuxcs.
W3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpeArojaraeT OBJaJE€HUE  CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYIO TPAaMOTHOCTb:
® HAY4YHO OOBSACHSTH SBJICHMUS,
® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOT'O UCCIIEI0OBaHMS;
® UHTEpHPETUPOBATh JAHHBIE M HCIIOJIB30BaTh HAay4dHbIE [OKa3aTeNbCTBA  JUIS
IIOJIy4€HUs BBIBOJIOB.
lenn wu3ydeHuss (QU3MKU Ha YPOBHE OCHOBHOTO OOHIEro 00pa3oBaHUS ONpEIENICHbl B
Konuenmuu mnpenonaBanus ydeOHoro mnpeamera «@Pusnmka» B 00pa30BaTENIbHBIX OpraHU3aLUAX
Poccuiickoit ~ @enepanuu, peaqu3ylOUIMX OCHOBHblE  00IIe00pa3oBaTelbHble  MPOrPaMMBbI,
yrBepxkaAEHHON pemenueM Kosmnermn MunncrepctBa mnpocsemeHuss Poccuiickoit denepaunn
(nmpotoko:n ot 3 aexadps 2019 r. Ne [IK-4BH).
ean n3ydyenus pu3nKu:
e MpuOOpEeTeHHE WHTEpEca U CTPEMJICHUS! 00YYaIOIIUXCS K HAYYHOMY M3YUEHHUIO MPUPOIBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE NPEACTABICHMH O HaydyHOM MeETOA€ TMO3HaHus M (opMupoBaHHE
HCCIIEI0BATENBCKOIO OTHOIIEHUS K OKPYXKAIOLIUM SIBICHUSM;

e (opMHUpPOBaHME HAYYHOTO MMPOBO33PEHHS KaK pe3ysbTaTa H3y4eHHs OCHOB CTPOCHUs
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (PH3HUKH;

e (opMHUpOBaHME MIPEICTABICHUNA O POJIU (PU3UKH IS PA3BUTHUS APYIMX €CTECTBEHHBIX HAYK,
TEXHUKH 1 TEXHOJIOTHIA;



pa3BUTHE TMPEICTaBICHUH O BO3MOXKHBIX chepax Oyaymed npodeccnoHaabHOR
NesTeIbHOCTH, CBSI3aHHOM ¢ (PU3MKOMH, MOJArOTOBKA K JalbHEHIIeMy OOyYeHHMIO B 3TOM
HaIPaBJICHUU.

JlocTrKeHHE 3THUX 1eJIei IporpaMMBbl IO PU3HUKE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
o0ecreunBaeTcs pelieHueM CIeAYONnX 3a1ay:

npuoOpeTeHne 3HaHUM O AMCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAaHMYECKHX, TEIUIOBBIX,
3JEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSIX;

npuoOpeTeHne YMEHUN OMUCHIBATh U OOBSICHATH (PU3UYECKUE SIBIICHUS C MCIIOJIb30BaHUEM
MIOJIyYEHHBIX 3HAHU;

OCBOCHME METOJOB pEUICHUS MPOCTEHIIMX PACUETHBIX 3a4ad C HCIOJIb30BAaHUEM
(bu3nUecKUX MOJeNel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHUI HAOMIOIaTh MPHUPOAHBIC SBICHUS U BBINOJIHATH OMBITHI, JIAOOpATOPHBIE
paboThl W DKCHEpPUMEHTaJbHbIE MCCICIOBAHUS C KCIOIb30BAaHUEM H3MEPUTEIbHBIX
puOOopoB;

ocBoeHHE MpPUEMOB paboOThl ¢ HHPOpMAIHe (QUINYECKOro CcoAepKaHHUs, BKIOYas
MH(POPMAILIHIO O COBPEMEHHBIX JOCTHKECHHUAX (DU3UKH, aHAIN3 ¥ KPUTUYECKOE OICHUBAHUE
nH(pOpMAIHH;

3HAKOMCTBO CO cdepamu MpoecCHOHAIBHON NeATEIbHOCTH, CBSI3aHHBIMUA C (DU3HKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMHU Ha JOCTIKEHHSX (PH3NUECKON HAYKH.

Ha wu3ydenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMS
otBoauTcs 238 "acoB: B 7 kiacce — 68 dacoB (2 yaca B Hezenro), B 8§ kimacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B HefIeINi0).

[Ipennaraemslii B mporpamme no (usuke nepeyeHb J1abopaTOPHBIX PabOT U OMBITOB HOCUT
PEKOMEHAATENbHBIN XapaKkTep, yUUTeNb JeJIaeT BEIOOp MPOBEACHUS J1aOOPaTOPHBIX padOT U OIBITOB
C y4€TOM HMHIMBUIYAJIBHBIX OCOOCHHOCTEH OOYYaroIIUXcs, CIHUCKA 3KCIEPUMEHTAIBHBIX 3aJlaHHiH,
IpearaéMblx B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'O 3K3aMeHa Mo (PU3HKeE.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Pa3znes 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o mnpupoxe. SIBneHus npupoxabl. PuU3HYECKUE SIBICHUA: MEXAHUYECKUE,
TEIJIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@usnueckue BenuuuHbL. M3Mmepenue (¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI
[TorpemHocTs U3MepeHnii. MexayHapogHas CUCTEMa EAVHMII.

Kak ¢usuka n qpyrue ecrecTBEHHbIE HAYKU M3Yy4aroT NMpUpoy. EcTecTBeHHO-HaY4HBIH METOX
MO3HaHUsA: HaOII0/IeHNe, TTOCTAHOBKAa HAYYHOTO BOIPOCA, BBIABM)KEHUE THUIOTE3, SKCIIEPUMEHT I10
MPOBEpKE THUIOTE3, OOBACHEHHE HaOmonaeMoro spieHus. Onucanue (U3NYECKHX SBICHHH C
IIOMOUIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TeINIOBBIC, FJIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHUS.

2. ®usmueckue TPUOOPHI W TPOLEAYpa MPSMBIX H3MEPCHHH aHAJIOTOBBIM M IH(PPOBBIM
puOOpOM.

Jlabopamopuuvie pabomot u onvimel.

1. OmpeneneHue LEHbI JEICHUS IIKaIbl U3MEPUTEIHLHOTO MPUOOpA.

2. H3mepeHune pacCTOSAHMM.

3. H3zmepenue o0bEMa KUAKOCTH U TBEPAOTO TETIA.

4. OrmpeeneHue pasMepoB MajbIX TEIL.

5. HsmepeHue Ttemmeparypel Ipd IIOMOIIM JKHUAKOCTHOTO TEPMOMETpPA M JaTdUKa
TEMIIEPATYPBL.

6. IIpoBeneHme wuCCIENOBAHMA IO MPOBEPKE THUIOTE3bl: NAIBHOCTb IIOJETA INAPHKa,

MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIIE BHICOTA MTyCKa.

Paznen 2. [lepBonayanbHble CBeeHHs 0 CTPOCHUH BellecTBA.

CtpoeHue BelecTBa: aTOMbI U MOJIEKYIIbI, UX pazMepbl. OMbITH, JOKA3bIBAIOIINE TUCKPETHOE
CTPOEHME BEILIECTBA.

JBmxenue dactui] BemiecTBa. CBA3b CKOPOCTH JBIDKEHUS YACTHI[ C TEMIIEpaTypoOH.
BbpoyHoBckoe nBmwkenue, auddys3us. BzaumomelcTBHE UacTUIl BEIIECTBA: TMPUTSHKEHHE U
OTTaJKHWBaHUE.

ArperatHble  COCTOSIHMSI ~ BEIIECTBA: CTPOEHHUE  Ta30B, JKUAKOCTEM U TBEPIBIX
(kpuctammnuecknx) Ted. B3auMOCBSI3b MEXIy CBOMCTBAMH BEIIECTB B pa3HBIX arperaTHBIX
COCTOSIHMSIX U UX aTOMHO-MOJICKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

1. HaGmoneHue 6pOyHOBCKOTO IBHYKEHUSI.

2. Habmonenne nuddys3un.

3. HaOmronenue sBICHUHN, OOBSICHSAIOMIMXCA MPUTSIKECHUEM WIM OTTAJIKUBAHHUEM YaCTHUII

BElIEeCTBA.

Jlabopamopuvie pabomul u onvimol.

1. Oruenka quamerpa aroMa METOJOM PsIOB (C UCTIONIb30BaHueM (poTorpaduii).

2. OmnbIThl IO HAOJIIOIEHUIO TEIUIOBOTO PAaCIIMPEHUS Ta30B.

3. OmnbIThl 1O 0OHAPYXKEHUIO ACUCTBUS CUJI MOJIEKYJISPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHUe U B3anMoAeiicTBUe TeJl.

Mexanunueckoe nBmxeHue. PaBHomepHoe U HepaBHOMepHOe JBHxkeHue. Cxopocts. Cpennsis
CKOPOCTbH MPU HEPABHOMEPHOM JIBIKEHUU. Pacué€T myTH v BpeMeHU JIBIKEHUS.



SIBrnenne nHepIMu. 3aKOH UHEPIMU. B3auMoaencTBue Ten Kak MpuIuHa U3MEHEHUSI CKOPOCTH
IBUOKEHMsI Tel. Macca kak mMepa MHEpTHOCTH Tena. IlnoTrHocth BemiecTBa. CBSA3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B eIMHUIIE 00BbEMA BEIIEeCTBA.

Cuna KaKk XapakTepuCTHUKa B3auMoJiecTBUA Tell. Cuia ynpyroctu u 3akoH I'yka. M3mepenue
CWJIBI C MOMOIIBI0 JUHAMOMeTpa. fIBlieHHEe TATOTEeHUs U cuiia TsokecTH. Cuia TSHKeCTH Ha APYTrux
mwiaHerax. Bec Ttema. HeecomocTh. CroxeHue Cuil, HaNpaBlIEHHBIX IO OAHOM HPSIMOM.
PaBHogelicTByromas cui. Cuna tpeHus. TpeHue CKOJIbKEHUs U TpeHue 1okos. TpeHnue B npupoje u
TEXHHKE.

Hemoncmpayuu.

Habnronenne MexaHMYeCKOTro ABMKEHUS Tela.

N3mepenune ckopocTy NPSIMOIMHENHOTO ABHXKEHUS.

Habnronenue siBleHUs] HHEPLIUH.

Habmtoienne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU Tell.

CpaBHeHHE Macc MO B3aUMOJICHCTBHUIO TEl.

CrnosxeHue cull, HampaBJICHHbBIX 110 OJHON MPSIMOH.

Jlabopamopuvie pabomol u onvimol.

1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JIBWKEHHUS (IIapuKa B KUAKOCTH, MOJIENH
ANEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).

2. OmpeneneHue cpeiHeld CKOPOCTH CKOJBXEHHs OpycKka WIM IIapuKa [0 HAKIOHHOM

ok wnNPRE

IIJIOCKOCTH.

3. OrmpeneneHue MIOTHOCTH TBEPAOIO TeA.

4. OnbIThl, JEMOHCTPUPYIONINE 3aBUCUMOCTh pACTSDKCHHS (IedopMaIuu) MPYKAHBI OT

MIPUIIOKEHHOMN CHUIIBI.
5. OneIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH CUJIBI TPEHHSI CKOJBXKEHHUS OT Beca Tella U
XapakTepa COIPHUKACAIOIINXCS IOBEPXHOCTEN.

Pa3nea 4. /laBiienne TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Hasnenne. CriocoObl yMEHbIIEHUSI U YBeIMuYeHUs JaBieHus. JlaBieHue rasza. 3aBHCHUMOCTh
JaBJIeHUS Ta3a oT o0bEMa, Temmneparypsl. Ilepenadya maBieHus TBEPABIMHU TelNaMH, KUIKOCTSIMHU U
razamu. 3akoH Ilackans. IlHeBmMarnueckue MamMHBL. 3aBUCUMOCTb JIaBJIEHUS JKUJIKOCTH OT
rryounsl. ['mapocratudeckuii napagokc. CooOmatontuecs: cocyasl. ['uapapinueckiue MEXaHU3MBI.

Atmocdepa 3emnu u arMocepHoe naBieHHe. [IpUUMHBI CylIeCTBOBAaHUS BO3AYLIHOU
obonmouku 3emiu. Ombir Toppuuennu. M3mepenue armochepHOro naBieHHs. 3aBUCHUMOCTD
aTMOC(epHOTr0 JAaBIEHHS OT BBICOTHI HaJl ypoBHEM Mops. IIpubops! Uit u3MepeHus aTMOCepHOro
JTaBJICHHUS.

JleificTBrE XKUIKOCTH W Tra3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaromas (apxuMenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS T'a3a OT TEMIIEPaTYPh.

[Tepenaya naBieHUs KUJIKOCTHIO U Ta30M.

Coobmarommuecst CoCy/Ibl.

I'mppaBnnueckuit mpecc.

[IposiBienue neiictBus aTMOCGHEPHOTO JaBICHHUS.

3aBHCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHOM YaCTU Teda U IJIOTHOCTH
KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BHITECHEHHOW KUIKOCTH.

ok wnNE

8. VYcnoBwue aBaHus TeN: MJIaBaHUE WM MOTPYKEHUE TET B 3aBUCHMOCTH OT COOTHOIIEHUS
IUIOTHOCTEW TE€JIa U KUJIKOCTH.
Jlabopamopuvie pabomul u onvimol.



1. HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOAE 0T 00bEMa NOrpyKEHHON B )KUIKOCTb YaCTH
Tena.

2. OrmpeneneHue BHITAIKUBAIOLIEH CUIIBL, AEMCTBYIOLIEH HA TENO, NOIPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIICH CUJIbI, JEHCTBYIOIIEN HA TENO B )KUAKOCTH, OT
MaccChbl TeJa.

4. OnbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAIKUBAIOLICH CHIIBI, ACUCTBYIOLICH Ha TEJIO
B )KHJIKOCTH, OT 00bEMA MOTPYKEHHOM B )KHUIKOCTh YaCTH TEJIA U OT IJIOTHOCTH JKUAKOCTH.

5. KoncTpyupoBaHue apeoMerpa WJIM KOHCTPYMPOBAaHHUE JIOJKM U OINpelercHue e€
IpPy30I0AbEMHOCTH.

Pa3znesa 5. PaGoTa u MOIIHOCTH. DHEpPrus.

Mexanunyeckas padora. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJOK, HAKIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBECHS pbluara.
[Ipumenenue npaBuiia paBHOBECHsI pblyara K 0110Ky. «3onoTtoe npaBuiio» mexanuku. KITJI npocTsix
MexaHu3MOB. [IpocTbie MeXaHNU3MBbI B OBITY M TEXHHUKE.

Mexannueckass 3Heprus. Kunetndeckas W noTteHuuainbHas 3Heprud. lIpespamienue omHoro
BUJIa MEXaHUYECKOW SHEPTUH B IpYrol. 3aKOH COXPAHEHUs SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTBIX MEXAaHU3MOB.

Jlabopamopuusie pabomot u onvimel.

1. Omnpenenenne pabOTBl CHUJIBI TPEHHUS] MPU PABHOMEPHOM JBMKEHMM Tejla IO

TOPU30HTAILHON IIOBEPXHOCTH.

2. HccnenoBanue ycinoBHi paBHOBECHS pblyara.
N3mepenue KII/l HakJIIOHHOMN TUIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPIUHU.
8 KUIACC

w

Paznen 6. TerioBble siBjeHHS.

OCHOBHBIE MOJIOKEHHSI MOJEKYISIPHO--KUHETUUYECKON TEOpUH CTpOEHUs BeulecTBa. Macca u
pa3Mepbl  aToMOB M MOJeKyld.  ONbIThl, MOATBEPXKAAIOLUIME  OCHOBHBIE  IOJIOKEHHUS
MOJICKYJIIPHO-KUHETHYECKOU TEOPHH.

Mopenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucramnmdeckue u
amop¢ubie Tena. OObSICHEHHE CBOMCTB ra3oB, KUIKOCTEH W TBEPIBIX TeNl HAa OCHOBE IMOJIOKECHHIA
MOJIEKYJIIPHO--KUHETHYeCKOM Teopur. (CMauumBaHMe W KanWUISIpHbIE sBJIEHHS. TeruioBoe
pacIIMpeHne U C)KaTHe.

Temneparypa. CBsi3b TeMIIepaTyphbl CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS YaCTUIl. BHyTpeHHSs
sHeprusi. CiocoObl U3MEHEHUsI BHYTPEHHEH SHEpruu: Terionepenada u coBepiieHrue padoTel. Buibl
TEIJIONepeIauu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3ITyUECHHUE.

KonnuectBo TermnoTel. VYienbHas TeMmIOEMKOCTh BellecTBA. TermiooOMeH U TemIoBoe
paBHOBecHe. YpaBHEHHE TemioBoro OanaHca. [lnmaBieHne M OTBepleBaHHE KPUCTAILTMYECKUX
BeIIeCTB. Y AenbHas Teriora iasneHus. [lapoobpazoBanue u konaeHcanus. Mcnapenue. Kunenue.
VYaeneHas Teriota mapooOpa3oBaHHs. 3aBUCHMOCTh TEMIIEpaTyphl KHUIEHHS OT aTMOC(EpHOTO
JABJICHUSI.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeiabHas TEII0Ta CrOPAHUS.

[Mpuanmne! padotsl TeroBeix apurateneid KI1/1 teruioBoro neuratens. TeroBele MBUTATENN
Y 3al1UTa OKPYKAIOIIEH Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILCHHS SHEPTUU B TEIUIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1. HaGmoneHnne 6pOyHOBCKOTO IBHXKCHHS.



Ha6monenue quddysun.

HaGmoienue sSBiICHU CMAaYMBAHMS U KAMMJUTSIPHBIX SBJICHUIA.

HabiroieHre TemIoBoro pacimpeHus Tedl.

W3meHeHue naBiieHus ra3a Mpyu U3MEHEHUN 00bEMa U HAarpeBaHUH W OXJIXKICHHH.
[IpaBuia nuamepeHus TemMnepaTypsbl.

Bupel Terionepenayu.

OxJtax/iIeHre Py COBEPIICHUU PaOOTHI.

HarpeBanue nipu coBepiiieHur pabOThl BHEITHUMU CHIIAMH.

W NOU A WN

[EEN
o

. CpaBHEHME TEIIIOEMKOCTEN pa3IMYHbIX BELLIECTB.

[y
=

. Habmronenue kunexus.

. HaGroieHne mocTossHCTBa TeMITepaTyphl IIPH TUIABJICHHUH.

13. Moaenu TEeIIOBEIX ABUTATEIICH.

Jlabopamopnusie pabomot u onvimel.

1. OmbIThl 1O OOHAPYKCHUIO JICUCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSKEHUSI.

[E
N

2. OnbITHI IO BBIPALIUBAHUIO KPUCTAJIIIOB TOBAPEHHOM COMIM WJIM caxapa.

3. OmnbIThl IO HAOJIIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KHUAKOCTEH U TBEPABIX TEII.

4. OnmnpeneneHve AaBlIeHUs BO3yxa B OajUIOHE MITIPHIIA.

5. OmbITHl, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD JABJICHHS BO3/1yXa OT €ro 00bEMa 1 HarpeBaHUs
WJIY OXJIAXKICHMUS.

6. IlpoBepka ruUMOTE3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUIKOCTH B

TEPMOMETPUUECKOI TpyOKe OT TeMIiepaTyphl.

7. HaOmrogenwe W3MEHEHUs BHYTPEHHEH SHEpruu Tela B pe3yibTare TeIulonepenadu u

paboThl BHEITHUX CHIL.

8. HccnenoBaHue siBJIEHMS TEMJI00OMEHA MTPU CMEUIMBAHUU XOJIOJHON U ropsueil BObI.

9. OmpezneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOW NMpHU TEINIOOOMEHE C HarpeThiM

METAIINYECKUM LIUITUHAPOM.

10. Omnpenienenrie yaeabHOU TEIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpoliiecca HCHapeHHus..

12. OmnpenieneHrie OTHOCUTENBHOM BIa)KHOCTH BO3TyXa.

13. Onpenenenye yieabHON TEIUIOTHI IUIaBJICHUS JIbJIA.

Pazjnen 7. DiekTpuyeckne u MATHUTHBIE SIBJIEHUS.

DOnektpuzanus Ted. JBa poaa 3IeKTpUUECKUX 3apsiioB. BzaumonelcTBre 3apsKEHHBIX TeIl.
3akoH KynoHa (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsiioB U
PacCTOSHUS MEXy TeJIaMu).

Onexktpuueckoe mnozne. Hanmpspk€HHOCTH anexTpuyeckoro mons. [IpuHnun cymnepno3unuu
ANEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsiioB. DJIEMEHTApHBIN AnekTpuueckuil 3apsa. CTpoeHue aroma.
[TpoBOHUKYN 1 TUATEKTPUKHA. 3AKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsiia.

DJIEKTPUYECKUH TOK. YCJIOBUS CYIIECTBOBAaHUSA JJIEKTPUUECKOTO ToKa. HMCTOYHUKHM
MOCTOSIHHOTO TOKa. JIeHCTBHS SJEKTPUUYECKOTO TOKa (TEMJIOBOE, XWMHUYECKOe, MAarHUTHOE).
DNEeKTPUYECKHUI TOK B )KHUJIKOCTSIX U ra3ax.

DnekTpuyeckas 1enb. Cuiia Toka. DiekTpuieckoe HanpsbkeHrne. COnpoTUBIEHHE TPOBOIHUKA.
VYneneHOe conpoTuBieHUEe BemiecTBa. 3akoH Oma nna ydactka nenu. [locimemoBarenbHoe U
napajuieIbHOE COEIUHEHHUE MPOBOIHHUKOB.

PaboTta u MOIIHOCTH AMEKTpHUEcKOro Toka. 3akoH J[xoyns—JIeHma. DnekTpuueckue Henu u
MOTpeOUTENH dIEKTPUIECKOi sHeprun B ObITy. KopoTkoe 3aMbikaHue.

[TocTostHHBIE MarHWUTHL. B3aumoneWcTBHE TOCTOSHHBIX MAarHUTOB. MarHuTHoe ToOJIE.
MarnuTtHoe 1nosie 3eMJId U €ro 3HaueHue A ku3Hu Ha 3emse. OnbIT Dpcrena. MarHuTHoe mose
3IEKTPUYECKOTO TOKA. [IprMeHeHue 31eKTpOMarHuToB B TeXHUKE. J[eicTBME MAarHUTHOTO MO Ha



MIPOBOJIHUK C TOKOM. DJIEKTPOJBUraTeNlb MOCTOSHHOIO TOKA. VCIonb30BaHNE AIEKTPOABUTaTeIe B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apages.  SBnenue  anekrpomarHuTHoW — uHaykuuu.  [lpaBuno  Jlenna.
Onextporenepatop. CrocoObl MOMY4YeHHsS] DJIEKTPUUYECKOW OSHEPruu. DJEKTPOCTAHIMH Ha
BO300OHOBIISIEMBIX UCTOYHHKAX SHEPTUU.

Jemoncmpayuu.

DnekTpu3anus Teil.
JIBa poJia JIEKTPUYECKUX 3apsA0B U B3aUMOJCHCTBUE 3apsyKEHHBIX TEll.
Y CTpolCTBO U IEMCTBUE AIIEKTPOCKOTA.
DneKkTpocTaTU4eCcKas NHIYKIHUS.
3aKOH COXpaHEHUs FIEKTPUUECKUX 3apsI0B.
[IpOBOIHUKY U TUBIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHHUH 3JIEKTPUYECKOTO MO,
HcTouHnKH OCTOSTHHOTO TOKA.
JIeMCTBUS AIIEKTPUUECKOTO TOKA.

. DIEKTPUYECKHUM TOK B )KUJIKOCTH.

. "a30BbIi pa3psa.
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. U3MepeHune cuiibl TOKa aMIepMETPOM.

[EEN
w

. I3MepeHne 21eKTpUYECKOro HaIIpsKEHUsT BOJIbTMETPOM.

. Peocrar u MarazuH conpoTuBIIEHUI.

. B3aumoneiicTBue OCTOSHHBIX MArHUTOB.

. MonenupoBanue HEBO3MOXKHOCTH Pa3ACIICHUs I1I0I0COB MarHuTa.
. MonenupoBaHue MarHUTHBIX IOJIEH TOCTOSIHHBIX MAarHUTOB.

e
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. OmeIT OpcTena.

[EEN
No)

. MaruuTHOe 1mosie Toka. DJeKTPOMarHmr.

. JlelicTBrEe MarHUTHOTO MOJIs1 HA TPOBOJHUK C TOKOM.

. DNEKTpOABUTATENb IIOCTOSHHOTO TOKA.

. UccnenoBanue sBIE€HUS 3JIEKTPOMAarHUTHON UHAYKLIHU.
. OnbiTel Papajes.
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. 3aBHCUMOCTBH HaIlpaBJICHUA WHAYKIIMOHHOT'O TOKAa OT YCJ'IOBI/If/'I €0 BOBHUKHOBCHUSI.

25. DieKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopmuvie pabomul u onvimol.

OnbITHI 10 HAOTIOEHHUIO STIEKTPU3AIUH TeTl HHIAYKIIMEH U TPU COMPUKOCHOBEHUH.
HCCJ’IC}IOB&HHQ HeﬁCTBHﬂ OJICKTPHUYCCKOI'O I10JIA Ha ITPOBOAHUKH U JUDJICKTPUKH.

COopxka u mpoBepKa pabOThI AIEKTPUIECKON IETH MOCTOSTHHOTO TOKA.

W3mepenue u peryimpoBaHKe CHITBI TOKA.

W3mepenue u peryinupoBaHue HAMPSHKSHHUS.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 PEe3UCTOP, OT COMPOTUBIICHHUS
pe3ucTopa M HAMPSIKEHHUS Ha PE3UCTOPE.

ok wnNpE

7. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUYECKOTO COMPOTHBICHUS MPOBOJHHUKA
OT €ro JJIMHBI, IJIOL[a/I1 OTIEPEYHOT0 CEUEHUs U MaTepHuaa.

8. IlpoBepka mpaBuiia CIIOXKEHHS HAIpPsHDKEHUH NPU IOCIEN0BAaTEIbHOM COEIUHEHUM JBYX
PE3UCTOPOB.

9. IIpoBepka mmpaBuiia Uil CUIIbI TOKA MPH NapajuIeIbHOM COEIMHEHUN PE3UCTOPOB.

10. Onpenenenne paboOThI AIEKTPUUYECKOTO TOKA, UIIYLIETO Yepe3 PE3UCTOP.

11. OnpeneneHne MOIIHOCTH AJIEKTPUUYECKOTI0 TOKA, BBIJEIAEMON Ha PE3UCTOpe.

12. NccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYILIErO YEpe3 JIAMIIOUKY, OT HalpsyKEHUS Ha
HEH.

13. Onpenenenue KIIJ[ narpesarens.



14. MccnenoBaHue MarHUTHOTO B3aMMOJECHCTBHS IIOCTOSHHBIX MarHUTOB.

15. MI3yyeHre MarHuTHOT'O 1OJIsE IOCTOSIHHBIX MarHUTOB NMPH UX OOBEANHEHUH U Pa3IeIICHUH.

16. HccnenoBanue NEUCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CUJIbl B3aWMOJAEWUCTBUS KATYIIKM C TOKOM H
Mar"uTa OT CHJIbl TOKAa U HAIIPABJICHUS TOKA B KaTYyIIIKE.

18. M3y4yeHue neiCcTBUS MATHUTHOTO I1OJIS HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 U3ydeHue paboThl 3JEKTPOABUIaTENsL.

20. U3mepenne KIIJI anekTpoaBUTraTeIbHON YCTAHOBKHU.

21. OnbITBl 1O HCCJEIOBAHUIO SIBICHUS DJIEKTPOMAarHUTHOM MHIYKIMM: HCCIEJOBaHUE
VM3MEHEHUH 3HAYEHUs U HallpaBJICHUs NHIYKIIMOHHOTO TOKa.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexanuueckoe pABmkeHue. MarepuanpHas Touka. Cucrema otcuéra. OTHOCHUTENBHOCTH
MEXaHMYECKOro  JIBW)KEHMs. PaBHOMepHoe  mpsMmoiuHelHoe ABuxkeHue. HepaBHomepHOE
npsMoJIMHETHOe BHKeHUE. CpelHsAsl © MTHOBEHHAs1 CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenne. PaBHOYCKOpeHHOE mpsiMoiinHEHHOe aBwkeHue. CBoOomHOoe mameHue. OTMbBIThI
lNasmnes.

PaBHoMepHOe nBmKeHHE MO OKpyxkHOcTH. [lepuon m uvacrora obOpamienus. JluneiliHas u
yrioBas CKOpocTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHHE.

IIepBeit 3akoH Hbrorona. Bropoit 3axkon Herorona. Tpermii 3axkon Herotona. I[IpmHnmmn
CYIIEPIIO3HUIINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuila TPEHMs CKOJIBKEHMSI, CUJIa TPEHMSI TTOKOS,
IpYTHUE BUIBI TPEHHUS.

Cuna TAXKECTH U 3aKOH BCEMUPHOI'O TSATOTEHMsI. Y CKOpEHHE CBOOOJHOTrO MajeHus. JBukeHue
wa"eT Bokpyr Comnnua. [lepBas kocmuueckasi ckopocTb. HeBecoMocTh U meperpysKu.

PaBHOBecue MaTepualibHONW TOYKH. AOGCOIIOTHO TBEpAOE Teso. PaBHOBecue TBEPAOro Tena ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynec Tena. M3meHnenue wummynbca. Wmmynbc cuiibl. 3aKOH COXpaHEHHsS] MMITYJIbCA.
PeaxkTnBHOE NBMKEHUE.

Mexannueckast paboTa 1 MOLTHOCTb. PaboTa cuil TsKecTH, ynpyrocty, TpeHus. CBs3b SHeprun
u pabotsl. [loTeHnanbHas 3HEpPrus Tejia, MOAHATOTO HaJ MOBEPXHOCTHIO 3emiu. [loTeHnmanpHas
SHEeprusi cxkaroi npyxuHbl. Kunertmdeckas sHeprus. Teopema O KMHETHYECKON JHEPTUU. 3aKOH
COXpaHEHNsI MEXaHNYECKOW YHEPTHH.

Jemoncmpayuu.

1. HaOmoneHne MEXaHU4eCKOTo IBUKEHHUS TeJla OTHOCUTEIBHO Pa3HBIX TE OTCUETA.

2. CpaBHEHHE ITyTE€W U TPACKTOPUIN JBUKEHHSI OJHOTO U TOTO XKE TEJIa OTHOCUTEIBHO Pa3HbIX
TeJI OTCYETA.

N3mepenne CKkopoCTH U YCKOPEHHUs MPSIMOINHENHOTO ABUKEHUS.

HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO IBUKCHMUS.

Habmronenue nBuXeHUs Tela 10 OKPYKHOCTH.

Habnronenne MexaHMUECKUX SBJICHUHN, MPOUCXOAANINX B cucTeMe oTcuéra «Tenexka» npu
e paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUU OTHOCUTEIHHO KaOuHEeTa (PU3UKU.

7. 3aBUCUMOCTb YCKOPEHHMS T€Jla OT MACChl T€Ja U JECHCTBYIONIEH HA HETO CUJIBI.

8. HaOmrogeHue paBeHCTBA CUJI PU B3aUMOJICHCTBUU TEI.

9. H3meHeHue Beca Tena pU yCKOPEHHOM JIBUKEHUH.
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10. Ilepenaya umnyibca Npu B3aUMOJCUCTBUU TEIL.
11. IlpeoOpa3oBaHus SHEPTHH IPU B3AUMOJICHCTBUH TEJI.
12. CoxpaHeHHe UMITYJIbCa ITPU HEYIIPYTOM B3aMMOACHCTBUH.



13. CoxpaHeHune uMnyibca Ipu abCOIIOTHO YIIPYTOM B3aUMOJEHCTBUY.

14. HaGmoieHue peakTUBHOTO JIBUKCHUS.

15. CoxpaHeHne MeXaHU4eCKOM SHEPTHH MTPU CBOOOTHOM Ta/ICHHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH MPH IBUKEHUU TeJIa MO IEHCTBUEM IPY>KUHBI.

Jlabopamopnusie pabomot u onvimel.

1. KoHcTpyHnpoBaHHe TpakTa [yl pa3roHa U AajJbHEMIIEro paBHOMEPHOIO ABM)KEHUS IIapuKa
WIH TEJIEXKKH.

2. OmnpezneneHue CcpeaHEl CKOPOCTH CKONBXEHUS Opycka WM JABIDKEHHUS IIapuKa IIO0
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpezneneHue YCKOpPEHMsI Teja IpU PaBHOYCKOPEHHOM JIBUXKEHMHM 110 HaKJIOHHOH
IJIOCKOCTH.

4. WccnenoBaHue 3aBHCHMOCTU TYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBM)KEHUHU 0e3
Ha4aJbHOW CKOPOCTH.

5. IlpoBepka rumoressl: €CiM NP PABHOYCKOPEHHOM JBMKEHUU O€3 HaualbHOW CKOPOCTH

IIyTH OTHOCATCA KakK psijil HEYETHBIX YHUCEN, TO COOTBETCTBYIOIME MPOMEXYTKH BPEMEHU

OJIMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHUSI OT CHJIbI HOPMAJIbHOTO JJABJIECHMUS.

Onpenenenne KO3PPUITUSHTA TPSCHHUS CKOJBKCHHS.

Onpenenenne KECTKOCTU MPYKUHBI.
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Omnpenenenve pabOThl CHJIBI TPEHHUS TPH PABHOMEPHOM JBIDKCHHUU Tela 10
TOPU30HTAIILHON TOBEPXHOCTH.
10. Ompeniennenrie  pabOTHI CUJIBI  YIPYIOCTM MpU MOABEME TIpy3a C HCIOJIb30BAaHUEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

11. 3y4yeHune 3aK0HA COXPAHEHUS SHEPTUU.

Pa3nesn 9. Mexanndeckne Kos1e0aHusi M BOJHBI.

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KoJIeOaHM: NEepUOJ, YacToTa,
aMIUMTyna.  MareMaThdeckuil W IPYKHMHHBIM  MaATHMKU. [IpeBpamenue »Heprum Ipu
K0J1e0aTeIbHOM JABM)KEHUU.

3aryxatomue konebaHus. BpiHyxIeHHble KonebOaHus. PezoHanc. MexaHHMYECKHE BOJIHBI.
CpolicTBa MexaHMUeCKUX BOJIH. IIpononpHble M nonepeyHslie BONHBIL. J[JIMHA BOJHBI U CKOPOCTH €€
pacrnpocTpaHeHusl. MexaHn4ecKHe BOJIHbBI B TBEPJOM Teje, CEHCMUYECKHE BOIHBI.

3Byk. [')poMKOCTb 3ByKa U BeIcOTa TOHa. OTpaskeHue 3ByKa. IHppa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

Habntonenue xoneOaHuil Tes Mo 1EHCTBUEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.
Habmonnenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habntoienne BeIHYX/IEHHBIX KOJle0aHUIl U pe30HaHca.

PacnipocTpanenne npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

HabmntoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

. AKycTHYECKHUI pE30HaHC.

JIaﬁopamoprle padomut u onvimol.

1. Ompenenenue 4acTOThI U IEpUOa KoJdeOaHU MaTeMAaTHYECKOT0 MasiTHUKA.

2. OmpeneneHue 4acTOTHI U epUoa KoJeOaHui Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH MepUoJia KoJeOaHWH MOJBEIIEHHOTO K HUTU Ipy3a OT JJIMHBI
HUTH.

S

4. WccnenoBaHue 3aBUCUMOCTH TIepro/a KojaeOaH i IPYKUHHOTO MasiTHUKA OT MaccChl Irpys3a.

5. IIpoBepka He3aBUCUMOCTHU IepHoJa KojeOaHui rpys3a, MOJBEUIEHHOTO K HUTH, OT MacChl
rpy3a.

6. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD NEepUoJia KojdeOaHu MPYKUHHOTO MAasTHUKA OT
MAacchl I'py3a U )KECTKOCTH MPYKUHBI.



7. VI3mepeHue yckopeHUs: CBOOOJIHOTO MaIeHuUs.
Pa3nea 10. D1eKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHbBIE BOJIHBI.
DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHuTHbIE BOJHBI. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
[Ikana >meKTpOMarHUTHBIX BOJH. VCIIoIb30BaHNE JIEKTPOMArHUTHBIX BOJIH J1JIsi COTOBOM CBSI3U.
DnexTpoMaruuTHas npupoa cBera. CKopocTh cBeTa. BoiHOBbIE CBOICTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.
Jlabopamopuusie pabomot u onvimel.
1. H3ydeHue CBOICTB 3JE€KTPOMArHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOIO TesedoHa.
Pasnen 11. CBeToBbIe IBJICHUS.
JlyueBas mopnenb cBera. HMcrounuku cBera. lIpsmosiMHENHOE pacpoOCTpaHEHHE CBETA.
3armenus Connua u JlyHel. Otpaxenue cBera. [lnockoe 3epkano. 3aKkoH OTpa)XeHUs CBETA.
[Ipenomiienne cBera. 3akoH mpenomieHust cBeTa. [lonHOe BHyTpeHHEe OTpa)keHHE CBeTa.
Hcnonp30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox nydeit B nuH3e. Ontuueckas cuctema ¢oToarnmnapara, MUKPOCKOIA U TEJECKOIIa.
I'ma3 kak ontudeckas cucreMa. bn30opyKocTh U JalbHO30PKOCTb.
Pasznoxxenue Genoro ceera B crekTp. OmnbiTel HetoToHa. CrokeHHE CIEKTPaIbHBIX IIBETOB.
Jucnepcus cBeTa.
Jemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpaxeHue cBera.
[Tonydenue n300pakeHuii B MIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnTruyeckuii CBETOBO/I.
Xon nydeit B cobuparouieil JuH3e.
Xoz Jlydel B pacCenBaroLeH JIMH3E.
[Tomy4yenne n300pa’keHUI C OMOIIBIO JIMH3.
. Ilpunnun peiictBus oToamnmnapara, MUKPOCKOIa U TeIECKOTa.
10 Mopens rnasa.
11. PaznoxxeHue 6enoro cBeTa B CEKTp.
12. [lonydeHue 6en0ro cBeTa MpH CI0KEHUHU CBETA Pa3HbIX I[BETOB.
Jlabopamopmuvie pabomul u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH yIila OTPaKeHUsI CBETOBOTO JIy4a OT yriia MajeHusl.
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2. H3yueHue xapakTepUCTHK U300pakeHUs MpeaAMeTa B IIJIOCKOM 3epKaJe.

3. HccnenoBanue 3aBUCMMOCTH yIJia MPEOMJIEHUS CBETOBOIO Jiyda OT yrIjla MaJieHus Ha
IPaHULE «BO3TyX—CTEKIIO».

[Tonmy4yenue n300paXkeHU C TOMOIIBIO COOMPAIOIIEH JTMH3BI.

Onpenenenne GOKYCHOTO pacCCTOSHUS U ONITUYECKOM CHIIBI cCOOMparoIeil TMH3BI.

OMnBITHI IO PA3NIOKEHHUIO OETIOr0 CBETA B CHEKTP.

N o v e

OnBbITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.

Pa?.zlen 12. KBaHTOBBIC SIBJICHMS.

Omneitel Pesepdopna u muranerapnas Mozenb aroma. Mogens atoma bopa. Mcnmyckanue u
IIOTJIOHICHUE CBETAa aTOMOM. KBantel. JInneiiuateie CIICKTPHI.

PagnoakTuBHOCTH. AJba-, 6eTa- 1 ramma-uznydenus. CTpoeHre aToMHOro siipa. Hykionnas
MoJieTb aTOMHOTO sifipa. M3oTomnbl. PangnoakTuBHbie nmpeBpamieHus. [lepuoa momypacnaga aTOMHBIX

snep.



SnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsS0BOIO U MAacCCOBOTO YHCEN. DHEPrusi CBSI3HU
aTOMHBIX siiep. CBsi3b Macchl M dHEpruu. Peakuuu cuHTe3a u jaencHus saep. VICTOUHUKH SHEPrUH
ConHua u 3B€3.

Snepnas snepreruka. JleiicTBUs paAOAKTUBHBIX U3JIyY€HUI HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3ITy4EHUS U TIOTJIOIICHUS.

CrieKTphl pa3IYHbIX Ta30B.

CrnexTp Bomopo/a.

Hab6mronenue tpekoB B kamepe Bunbcona.

PaGota cuérurka MOHU3UPYIOMIUX U3TYyUCHHH.

. Perucrpauus uznydeHuss npupoIHbIX MUHEPAJIOB U MPOJIYKTOB.
ﬂaﬁopamopﬂbw padomul u onvimol.

1. HaOioieHre CIUIONIHBIX U JIMHEHYATHIX CIIEKTPOB M3JIYUCHUS.
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2. HccnenoBaHue TPEKOB: HM3MEPEHHE OSHEPIMHM YAaCTUII IO TOPMO3HOMY TyTH (I10

dboTorpadusm).

3. H3mepenue paanoakTHBHOTO (poHAa.

IHoBTOpHTE/IHLHO-000011IAKOIIIUI MOLYIb.

[ToBTOPUTEIIEHO--0000IIAIONNI MOy MPEAHA3HAYCH JUISI CHCTEMAaTH3allid U 0000IeHus
MPEMETHOTO COJICPIKAHHUS M OIbITa JEATEILHOCTH, MPHUOOPETEHHOTO MPH HM3YYEHUU BCETO Kypca
Gu3nKK, a TaKkKe IS TOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHy Mo (u3mke yis
00yJaroImuxcs, BEIOPABIINX 3TOT Y4EOHBIH MPEaMeT.

[Tpu M3yd4eHun JaHHOTO MOMYJISL PEATH3YIOTCS U CUCTEMATH3UPYIOTCS BUIIBI JESITEILHOCTH, Ha
OCHOBE KOTOPBIX OOECTeYMBAETCS JOCTHKEHHME IMPEIMETHBIX W METANpPeIMETHBIX IIaHUPYEMbIX
pe3yabTaToB 00yueHHs, (OPMHUPYETCS €CTECTBEHHOHAy4Hass TPaMOTHOCTb: OCBOEHHME Hay4HBIX
METOZOB HCCJIECIOBAHUS SBJICHUH TIPUPOJIBI M TEXHUKH, OBJIAJCHWE YMEHHUSIMH OOBSICHATH
¢dbu3nveckne sBICHUS, TPUMEHSS MOJyYeHHbBIE 3HAHUS, PelaTh 3a7aqd, B TOM YHCIIE KaueCTBEHHBIC
U SKCTIEPUMEHTAJIbHBIE.

[TpuHIMNMATBHO AESATETLHOCTHBIN XapakTep JaHHOTO pa3jiena pealn3yercs 3a C4€T TOro, 4To
00y4JaroImuecs BBITIOIHSIOT 3a/JaHHsI, B KOTOPBIX UM IpeIaraeTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHWI Pacrio3HaBaTh M HAYYHO OOBSICHATH (PU3MUYECKHE SIBICHUS B
OKpY>Karoliel Ipupojie U MOBCEIHEBHON KHU3HH;

WCIONIb30BaTh HAYYHbIE METOJBI HCCIEeNOBaHUS (PU3NYECKUX SIBJICHHM, B TOM 4YHCIE IS
MIPOBEPKH THITOTE3 U TIOTYICHHUSI TEOPETHIECKUX BBIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBBI HamOOJee BAKHBIX JOCTHDKEHHH COBPEMEHHBIX TEXHOJOTHH,
HanpuMep, MPaKTUYECKOTO HCIOIb30BaHUS PA3IUYHBIX MCTOYHHKOB HHEPIMH HAa OCHOBE 3aKOHA
MIPEBpAaILEHHs U COXPAaHEHUS BCEX M3BECTHBIX BUJIOB DHEPTHUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

N3ydenue ¢pu3MKu HA ypOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHMs HAIPABIECHO Ha JOCTHUKCHHE

JIMYHOCTHBIX, METAIIPCIAMETHBIX U IPEIMCTHBIX O6pa3OBaTCJ'IBHBIX PE3YJIbTATOB.

B pesymbrare wu3ydeHwss (UMK HA YPOBHE OCHOBHOTO 0O0mero oOpa3oBaHUS Yy

oOyuatoerocst 0yayT chopMUPOBAHEI CIEAYIONTUE INIYHOCTHBIC PE3yIbTAThl B HaCTH:

1) naTPHOTUYECKOT0 BOCTIUTAHUSA:

— TPOSIBIICHUE HMHTEpPeca K UCTOPUM M COBPEMEHHOMY COCTOSTHHUIO POCCHUHCKOU (pu3nueckoun
HayKH;

— IIEHHOCTHOE OTHONICHUE K JOCTH)KCHHSIM POCCUUCKUX YUEHBIX --(DU3HKOB;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— TOTOBHOCTh K aKTHUBHOMY Y4YaCTHIO B OOCYXIEHHUU OOIIECTBEHHO 3HAYMMbBIX M STHYECKHX
po0JIeM, CBA3aHHBIX C IPAKTHYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

— OCO3HAHUE BAXKHOCTU MOPATBHO--3TUYECKHUX MIPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

— BOCIIPHUATHE 3CTETUYECKHX KauecTB (DU3MUECKOW HayKH: €€ TapMOHMYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUIHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUSA:

— OCO3HaHUE ILIEHHOCTU (PU3MUECKOM HAyKH KaK MOIIHOIO WHCTPYMEHTA TO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaKHENIIEH COCTABIISIIOLIEN KYJIbTYPHI,

— pa3BUTHE HAYYHOH JIFOO03HATEIHHOCTH, MHTEPECA K UCCIIEI0BATENbCKON eI TeIbHOCTH;

5) ¢opMupoBaHHS KYJLTYPbI 310POBbSI M SMOLHOHAJIBLHOIO 0J1ArOMOIYYMSI:

— OCO3HaHME LEHHOCTH 0E30MacHOTO0 00pa3a KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTHU TMpaBUJI 0E30MacHOr0 MOBEACHUS HAa TPAHCHOPTE, Ha JOpOrax, ¢ dJIEKTPHUUECKUM H
TETJIOBBIM 000pYZ0BAaHUEM B JOMAIIIHUX YCIIOBUSIX;

— c(hOpMUPOBAHHOCTh HAaBBIKA PeQIICKCHH, TPU3HAHNE CBOETO MpaBa Ha OLUIMOKY U TaKOTO ke
1paBa y JIpyroro 4ejoBeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

— aKTUBHOE y4YaCTHE€ B PEIICHUHM MPAKTUYECKUX 3adad (B paMKax CeMbH, 00pa30BaTEIbHOMN
OpraHu3aIy, TOPo/ia, Kpas) TEXHOJIOTHYECKON U COIMAIbHOM HANIPABICHHOCTH, TPEOYIOMNX B
TOM YHCIIe U (PU3UIECKUX 3HAHUM,

— MHTEPEC K MPAKTHUECKOMY U3YUEHUIO MPOdeCcCHid, CBI3aHHBIX ¢ (PU3UKOM;

7) 3K0JIOTM4YE€CKOT0 BOCTTUTAHUS:

— OpHEHTalMs Ha TpUMEHEeHHWe (GU3MYECKUX 3HAHWUW JJIs peIIeHHus 3aJad B 00iacTu
OKPY’KaIOIIEeH CpeJlbl, TUTAHUPOBAHMSI TTOCTYITKOB M OIIEHKH MX BO3MOXKHBIX TTOCJIEICTBHUM IS
OKpYKaloIle Cpeibl;

— OCO3HaHHUE TI00ATBHOTO XapaKTepa IKOJIOTHISCKUX MPOOJIEM U ITyTel UX peIeHUs;

8) axanTanuu K U3MEHSIIOIIMMCH YCJIOBUSAM COLUAILHON U MPUPOIHOM CPe/Ibl:

— OTPeOHOCTh BO B3aWMOJICHCTBUHU TPU BBHIMOJHEHUN UCCIEOBAaHUN U TIPOEKTOB (hHU3UIECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSIM JIPYTUX;

— TMOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUCCKYIO ACATEIHHOCTD;

— MOTpeOHOCTh B (POPMHUPOBAHNU HOBBIX 3HAHUH, B TOM YK CIIE (OPMYITHPOBATH UJICH, TTOHSATHUS,
TUTIOTE3bI 0 (PU3NYECKUX O0BEKTAX U SBJICHUSX;

— 0co3HaHuE Je(HUIMTOB COOCTBEHHBIX 3HAHUN U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;

— IJTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETCHUHN HOBBIX (DM3MUECKUX 3HAHUH;

— CTpEeMJICHHE aHAIM3UPOBATh U BBISIBIISITH B3AMMOCBSI3H MIPUPOJIBI, OOIIECTBA U IKOHOMUKH, B
TOM YHUCJIE C UCTIOIh30BAaHUEM (PU3NICCKUX 3HAHUN;



® — OIEHKAa CBOMX JEWUCTBUH C y4€TOM BIHUSHHUS Ha OKPYXKAIONIYIO CpEIy, BO3MOKHBIX
JI00aIBHBIX MTOCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIbTATBI

B pe3ynbraTe ocBOEHUS mMporpammbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y
oOydatomerocss Oyayr cpoOpMHUpOBaHBI  MeTampeIMeTHbIE Pe3yJIbTATHI, BKIIOYAIOIINEC
M03HABATENIbHbIE YHUBEpCAJbHbIE Y4eOHBIE JCHCTBHUS, KOMMYHHKATHUBHBIE YHHBEpCaIbHbIC
yueOHbIe AeUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIE YueOHbIE ACHCTBHUS.

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHCTBUSA

Ba3oBble 1oruyeckue geiicTBUA:

®  BBIBJITH U XapaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBICHUN);

®  YCTaHaBJIMBATh CYIIECTBEHHBIM NMPU3HAK KIACCH(PHUKAIWU, OCHOBaHMSA JUIsI 00OOIIEHUS U
CpaBHEHMS,

®  BBIBITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHs B pPAacCCMAaTPHBAEMBIX (pakTaX, NAaHHBIX M
HaOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

®  BBIBISTH NPUYMHHO--CIICZICTBEHHBIC CBSI3M TPU HM3YYCHUH (PUIUYECKUX SBICHUHA U
IIPOLIECCOB, J€aTh BBIBOJABI C UCIOJIb30BAHUEM JEIYKTHBHBIX M MHIYKTHBHBIX YMO3aKIIOUEHUH,
BBIJIBUTATh TUITOTE3HI O B3aUMOCBSI3IX (PU3NUECKUX BEITHYNH;

®  CaMOCTOSTENbHO BBIOMpaATh CIOCOO peleHHus yueOHOHM (u3nueckod 3agaun (CpaBHEHUE
HECKOJIbKUX BapUAHTOB pPEIIEHHs, BHIOOpP HamOoJee MOAXOMAIIET0 C YYETOM CaMOCTOSITENHLHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue A1eHCTBHA:

®  HCITIOJIb30BAaTh BOTIPOCHI KaK MCCIIEI0BATENbCKUI HHCTPYMEHT MTO3HAHUS;

® MPOBOAWTH IO CAMOCTOSITENILHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOXHBIA (U3NIECKUi
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIIeI0BaHNE (PU3UUECKOTO SIBICHNUS;

® OICHMBATHh HA MPHUMEHUMOCTh W JOCTOBEPHOCTh HH(OPMAILHUIO, MOJYyYCHHYIO B XOJIE
UCCIIEIOBAaHMSI WM SKCIIEPUMEHTA;

®  CaMOCTOSITEIbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaM IPOBEIEHHOTO
HaOJI0ICHNUS, OMIbITA, UCCIIEI0BAHMS;

® POTHO3MPOBATH BO3MOXKHOE JNallbHEHIIee pa3BUTHE (PU3MUECKUX TIPOIECCOB, a TaKKe
BBIJIBUTATh TPENOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

® T[PUMEHATh pa3JIMYHbIE METOJbl, HMHCTPYMEHTHl M 3alpochl TpPU TOHCKe U OTOOpe
nH(OPMaLIUY WIN JaHHBIX C YUETOM IpeIIoKeHHON yueOHOo! (hr3nueckoi 3a1auu;

®  aHaIM3MPOBATh, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATh MH(DOPMAIHIO PA3TMUHBIX BUI0B
1 (hopM Ipe/ICTaBICHNUS;

®  CaMOCTOSITEIbHO BHIOMPATh ONTUMAIbHYIO (OpMY TMpenCTaBlIeHUS HWHPOpPMALUU U
WUTIOCTPUPOBATh pelllaeMble 3a7aud HECIOXKHBIMU CXE€MaMH, JuarpaMMaMu, HHOW rpagukoi U ux
KOMOHWHAIIUIMU.

KoMMyHHUKaTHBHBbIE YHHBepcaJlbHble Y4eOHbIe JelcCTBHA:

e B X07c OOCYXJIEHHUsI y4eOHOTO MaTepHalia, pe3yIbTaToB JIAOOPATOPHBIX PabOT U MPOEKTOB
3aaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl M BBICKA3bIBaTh WJCH, HAllCJICHHBIE Ha
peleHye 3ajauu 1 Moep kaHue OaroxenaTeaIbHOCTH OOLICHHUS;

®  CONOCTABIISATH CBOU CYKJCHUSA C CY)KICHUSAMU JPYTUX YYaCTHUKOB JUAIOra, OOHApy>KUBATh
pas3nuyKe U CXOJCTBO NO3ULINI;



e  BBIPAXaTb CBOIO TOUKY 3PEHUS B YCTHBIX M IMCHMEHHBIX TEKCTaX;

e  myOJIMYHO MPEICTABIATH PE3YIbTATHI BHIMOIHEHHOTO (PU3NYECKOTO OMbITa (IKCIIEPUMEHTA,
UCCIIEIOBaHMSI, IPOCKTA);

® T[IOHMMATh W HUCIOJH30BATh MPEUMYIIECTBA KOMAHIHOW M MHIMBHIYaJIbHOH PabOTHI MpHU
peLIeHNH KOHKPETHON (U3NYeCKOil TpodIieMbl;

® IPUHMMAThb LEIM COBMECTHOM JEATCIBHOCTH, OPraHU30BbIBaTh JCUCTBHS 10 €€
JOCTHKEHHUIO: PAaCHpeNeNsaTh pOJid, O0CYXIaTh MPOLECCHl U PEe3ysbTaTbl COBMECTHOW paloOThI,
0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;

®  BBIIOJHATH CBOK 4YacTb pPabOThl, JOCTUTas KadeCTBEHHOI'O pe3ysibTaTa II0 CBOEMY
HaIIpaBJICHUIO U KOOPAVHUPYS CBOU ACUCTBUSA C APYTMMH YICHAMU KOMAH/IbI;

®  OICHMBATh KAayeCTBO CBOETr0 BKJIaJa B OOIIMHA HPOAYKT IO KPUTEPUSAM, CAMOCTOSITEIbHO
cOpMyIHPOBaHHBIM YYaCTHUKAMH B3aMMOJCHUCTBHSL.

PeryasiTuBHbIe yHHBepcalbHbIe y4eOHbIe AeiicTBUSA

Camoopranu3anusi:

®  BBUIBIATH MPOOJEMBbl B JKM3HEHHBIX U YUEOHBIX CHUTyalMsX, TPEeOYIOIIUX IJs pelICHHS
(bU3NIEeCKUX 3HAHUH;

®  OpUEHTHPOBATHCS B PA3IUYHBIX MOIXOJAX NPUHATUSA pelIeHUi (MHIUBUAYAIbHOE,
MIPUHSATHE PEIICHUS B TPYIIS, IPUHATHAC PEIICHUIN TPYIIION);

®  CaMOCTOSITENIFHO COCTAaBJSATH AQITOPUTM pelleHus] (U3NYECKOW 3aJaydl WIM IJaHa
HCCIIEIOBaHMS C YYETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTUPOBATh
npearaeMble BApUaHThI PEIICHHIH;

e  JenaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEIEKT:

e  J1aBaTh aJCKBATHYIO OLIEHKY CUTYAIMH U TpeJiaraTh IJIaH e€ N3MEHEHUS;

®  OOBSACHATH NPUYHMHBI JIOCTHKECHUS (HEIOCTHIKECHHWsS) PE3YNbTAaTOB JESATEILHOCTH, /J1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIBITY;

® BHOCHTH KOPPEKTHBBI B JIEATENHHOCTH (B TOM YHCJIE B XOJ BBIIOJHEHUS (U3NIECKOTO
WCCIIEIOBaHMS MJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENTBCTB, H3MEHUBIINXCS CHUTYallUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEIH;

®  OICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEU U YCIOBUAM;

®  CTaBUTH ce0s Ha MECTO APYroro 4YejloBeKa B XOJ€ CIopa WK JUCKYCCUU Ha HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOro;

® MpU3HABATh CBOE MPABO HA OIIMOKY MPH PEIICHUH (PU3NIECKUX 3a/1a4 WU B YTBEPIKICHUIX
Ha Hay4YHbIE TEMBI U TAKOE KE MPABO JIPYrOro.

HPEAMETHBIE PE3YJIbTATHI

K koHily o0yueHust B 7 kjacce mpeIMETHBIC PE3yJIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

®  WCIOJB30BaTh MOHATHUS: (PU3MUECKUE U XUMUUYECKUE SBJICHHUS, HAOIOICHUE, SKCIICPUMEHT,
MOJIeTb, TUTOTE3a, €AMHUIBI (PU3UYECKUX BEIHYWH, aTOM, MOJICKYJIa, arperaTtHble COCTOSHUS
BemecTBa (TBEpAOE, IJKHUIKOE, Ta3000pa3HOE), MEXaHMYECKOe JBWIKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIUHEHHOE), TPACKTOPHs, paBHOACHCTBYIOIIAs cuia, Aehopmarnus (yrnpyras,
TUTACTHYECKAs), HEBECOMOCTh, COOOIAIOIINECS COCY/IbI;

e pa3nmuuarh SBICHUS (OUPQY3Us, TEIUIOBOE IBWKCHHE YACTHI[ BEIIECTBA, PAaBHOMEPHOE
JBUKCHHE, HEPAaBHOMEPHOE JBMKEHIE, MHEPIIHS, B3aUMOICHCTBUE TN, pAaBHOBECHE TBEPIBIX TEIl C



3aKpEIUIEHHONW OCBIO BpallcHMs, Iepejadya JaBICHUs TBEPIABIMU TEJIAMH, XKUAKOCTSIMU U ra3ami,
aTMoc(epHOe AaBlieHHE, TUIaBaHUE T, MPEBPAIICHUS MEXaHHMUECKOW SHEPIUr) MO ONUCAHHUIO MX
XapaKTEPHBIX CBOICTB 1 Ha OCHOBE OIBITOB, AEMOHCTPUPYIOLINX AAaHHOE (PU3NYECKOE SIBIICHUE;

®  pacro3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3MUECKUX SIBICHUN B OKPYKAIOLIEM MHpE, B TOM
qucie GU3NYECKue BJICHUS B IPUPOAE: NPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B JKUBOH
U HEXHUBOW NpUpOJE, NCHCTBHE CHUJIBI TPEHHUS B NPUPOAE M TEXHUKE, BIUSHHE aTMOC(HEPHOIro
JaBJICHHs] Ha JKUBOM OpraHu3M, IUIaBaHUE PbIO, pHIYard B TEJIe YEIIOBEKAa, IPU 3TOM IEPEBOAMTH
MPAaKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (IpPU3HAKK) (PU3HUECKUX
SIBJICHHI;

®  ONUCHIBATh HM3yYCHHbIC CBOMCTBA Tel M (U3NYECKUE SBICHHS, HUCHOIB3YSd (PHU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IIIOTHOCTh BEIECTBA, BPEMs, IIyTh, CKOPOCTb, CPE/IHAS CKOPOCTh, CUJIA
YIIPYrOCTH, CHJIa TSDKECTH, BEC Tella, CUila TPeHUs, JaBlieHue (TBEPAOro Tena, >KUIKOCTH, rasza),
BBITAJIKMBAIOIIAsl CHUJIa, MEXaHWYecKass pabdoTa, MOIIHOCTb, IUJIEUYO CHUJIBI, MOMEHT CHJIbI,
KOX(QPHUIHMEHT MOJIE3HOTO JEHCTBUS MEXaHM3MOB, KHHETHUYECKAs! M MOTCHIUAIBHAS SHEPTHs), IpU
OIMCaHUU MPABUIIBHO TPAKTOBAThH (PU3UUYECKUI CMBICI UCHOIb3YEMbIX BEIMYMH, UX 0003HAUYEHUS U
eMHULBl (U3NYECKUX BEJIUYMH, HAXOIUTh (OPMYJIBl, CBSA3BIBAIOIIME MJAHHYIO (PU3HUECKYIO
BEIMYMHY C JIPYIMMHU BEIMYUHAMHU, CTPOUTH TPAPHUKH H3YYCHHBIX 3aBUCHMOCTEH (PH3MUECKUX
BEJINYUH;

®  XapaKTepH30BaTh CBOWCTBA Tell, (PM3WYECKHE SBICHHUS M TPOLIECCHI, UCIONB3Ys IMpaBHIIa
CIIOKEHMsI cuJl (BOJIb OJHOM mpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumerna, npaBuiio
paBHOBecHs pbluara (0J0Ka), «30JI0TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOH
SHEpIuu, IpU 3TOM JIaBaTh CIIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3aMMCHIBATh €r0 MaTeMaTHYECKOe
BBIPA)KCHHUE;

e  00BACHATH (U3UYECKUE SBJICHUSA, NIPOLECCHl M CBOMCTBA T€J, B TOM YMCJIE M B KOHTEKCTE
CUTYyallMil NMPAaKTHUKO-OPUEHTUPOBAHHOTO XApPAKTEpPA: BBIABIATH IPUYUHHO--CJICIICTBEHHBIE CBS3H,
CTPOUTh OOBACHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ omopod Ha 1—2 u3yueHHBIX CBOICTBa
(bu3nYecKuX sIBICHUH, GPU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

e  pemaTh pacuy€THBIC 334auu B 1—2 neicTBUS, UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3a/a4M 3alUChIBaTh KPAaTKOE YCIOBHE,
MOJICTABJIATh (PU3UYECKHE BETUYMHBI B (POPMYJBI M NMPOBOIUTH PacuéThbl, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE JJISl PELLIEHUs 3a]1a4, OLIEHUBATh PEATUCTUYHOCTh NOTy4YeHHON (pu3ndeckoin
BEJIMYHHBI;

®  pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PEIIMTh MPHU MOMOIIU (PU3MUECKUX METOJOB, B
ONMCAaHUM HCCIEIOBAHUS BBIACHATH IPOBEpIEMOE MPEANOoNoKeHUue (TUIOTE3y), pasiauyaTb M
MHTEPIPETHUPOBATh MOJXYUYEHHBIH pe3yabTaT, HAXOJUTh OMIMOKM B XOJI€ OMbITA, JIEJIaTh BBHIBOJBI 110
€ro pe3yJbTaram;

®  [POBOAMUTH OMBITHI MO HAOIIOAEHUIO (PU3NYECKUX SBICHUN WM (QU3NYECKUX CBOWCTB TEIl:
(dbopMynupoBaTh IpOBEpPsSEMbIE MPEANOIOKEHHS, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHus, 3aIIUCHIBATH XO/JI OMbITa U (POPMYJIUPOBATH BHIBOJIBI;

®  BBHINOJHATH MPSMBbIE U3MEPEHMsI PAcCTOSHUS, BPEMEHH, Macchl Teia, 00bEMa, CHUIIBI U
TEMIIepaTypbl C HCIOJIb30BAHUEM AHAJOTOBBIX M IM(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH U3MEPEHU;

® [POBOAMUTH HCCIIECOBAHUE 3aBUCUMOCTH OJIHOW (HU3MUECKOW BEIWYMHBI OT JPYroil ¢
HCIIOJIb30BAHUEM INPSMBIX HW3MEpPEHUI (3aBUCHUMOCTH IIyTH PAaBHOMEPHO IBMIKYILIErocs Tejla OT
BPEMEHU JBWKEHMsI Tela, CWIbl TPEHHsS CKOJIBKEHMs OT Beca Tejla, KadecTBa 00paboTKu
MIOBEPXHOCTEH TEJI M HE3aBUCHMOCTH CHJIbI TPEHHUS OT IUIOIIAJU COINPUKOCHOBEHUS TEJl, CHIIbI
YIPYTOCTH OT YAJUHEHUS MPY>KUHBI, BHITAJIIKUBAIOLICH CUIIBI OT 00BbEMa MOrpyKEHHOHN YacTH Tena
U OT IUIOTHOCTH KHMJKOCTH, €€ HEe3aBUCHUMOCTU OT IUIOTHOCTH Tella, OT INIyOMHBI, HA KOTOPYIO
HOTPY>KEHO TEJI0, YCIIOBHUH IUIaBaHUs TeJl, YCIOBUM paBHOBECHUS pblyara U OJOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM y4eOHOTO HMCCIeIOBaHMs, cOOUpAaTh YCTAHOBKY U BBINOJHATH U3MEPEHUS, CIEIys
MPE/UIOKEHHOMY TUIaHy, (DUKCHpPOBAaTh pe3yabTaThl IOJYYEHHONW 3aBUCUMOCTH (PU3HUYECKHX
BEIMYMH B BHUJAE MPEAJIOKEHHbIX TaOuul M rpaduKoB, [esaTh BBIBOJABI 0 pe3yibTaTaM
HCCIIEI0BaHMS;

® [IPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMUYUH (IUIOTHOCTH BEIIECTBA JKUIKOCTH
U TBEPAOTO TeNla, CHUJa TPEHUS CKOJbKEHUs, MAaBICHHE BO3/1yXa, BBITAJKUBAIOLIAs CHIIA,
JCWCTBYIONIAs HA MOTPYXKEHHOE B JKUIKOCTH TENO, KOAPPHUIMEHT MOJIE3HOTO JACHCTBHS MPOCTHIX
MEXaHU3MOB), CIeAysl MPEIIOKEHHOW HWHCTPYKLUMHU: TPHU BBINOJIHEHUH H3MEpPEHUH coduparhb
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIYMCIIATH 3HAUCHHE UCKOMOM BEJTMUUHBI;

e  coOmroaaTh MpaBUiIa TEXHUKU 0€301MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;

®  yKa3bIBaTh NMPUHIMIIEI JACHCTBHS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOMIAIONINECS COCYNbl, OapOMeTp, phlyar, MOABMKHBIA M HEMOABIKHBIA OJIOK,
HaKJIOHHAs IIIOCKOCTh;

®  XapakTepHU30BaThb NMPUHIMIBI AEHCTBUS U3YUYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPOMCTB C
OIIOPOi Ha MX ONMUCAHM (B TOM YMCe: NOJIUIHUKY, YCTPOWCTBO BOJOIPOBOAA, THAPABINYECKUN
Ipecc, MaHOMETP, BBICOTOMEp, MOPUIHEBOW HAcCOC, apeoMETp), MCIOIb3ys 3HAHUA O CBOMCTBAxX
(bU3NIECKUX SIBICHUH U HEOOXO0IMMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® T[PUBOIUTH TpUMEphl (HAXOAWTH HWH(POPMAIMIO O TMPHUMEpPax) MNPAKTUIECKOTO
WCTOJIb30BaHUS (DU3MUYECKUX 3HAHUI B MOBCETHEBHOM KHU3HH JIJIsl 00ECTIeYeHUsI 0€301MacCHOCTH TIPH
o0palleHnu ¢ NpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/10pOBbS M COOIIOAECHUS
HOPM 3KOJIOTHYECKOI0 MIOBEICHUS B OKpYXKarollel cpere;

®  OCYHIIECTBJIATH OTOOP UCTOUHMKOB MH(popManuu B IHTepHETE B COOTBETCTBUU C 3a/laHHBIM
IIOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUM M IYTEM CpPAaBHEHUS pPa3IMYHBIX
HCTOYHUKOB BBLICNATh HH(OPMALMIO, KOTOpas SBISETCS MPOTUBOPEUMBOM HIIM MOXKET OBITh
HEJI0CTOBEPHOI;

®  UCHOJB30BaTh IPHU BBIIOJHEHUU Y4YEOHBIX 33JaHUN HAy4HO--TIOMYJSPHYIO JIUTEPaTypy
(bu3MYecKoro coJepkKaHus, CIPaBOYHbIE MaTepUalIbl, pecypchl ceTu MHTepHeT, BlajeTh npuéMaMu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus MHPOPMAIIUK U3 OTHONW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3JaBaTh COOCTBEHHBbIE KpaTKHE MHCBMEHHBIE W YCTHBIE COOOILIEHMS Ha OCHOBE 2—3
HCTOYHHUKOB HMH(pOpMaM (U3UUECKOro COIEpKaHUSA, B TOM 4YHCIe MyOJMYHO JenaTh KpaTKue
coOOIIeHUs O pe3yJbTaTaX IMPOEKTOB WIM Y4E€OHBIX HCCIEAOBAHUNA, NpPU HSTOM TIPaMOTHO
WCIOJIb30BaTh M3Y4YCHHBIH TMOHATUIHBIN ammapar Kypca (DU3MKH, CONMPOBOXKAATh BBHICTYIIEHHE
MpE3EHTALUEN;

® [pU BBINOJHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpenessTh OOS3aHHOCTH B
IpyNIe B COOTBETCTBUH C NOCTABIECHHBIMU 3aJjauaMy, CIEAUTDH 32 BBINOJIHEHUEM IUIaHA ACUCTBUH,
aJIeKBaTHO  OIIGHWBaTh COOCTBEHHBI BKJIAJ B  JEATEIbHOCTb TIPYIIBL, BBICTPAaUBATh
KOMMYHHMKATHUBHOE B3aUMO/JICIICTBHUE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K xon1y oOyuenus B 8 kiacce npeIMeTHBIC Pe3yIbTaThl Ha 0230BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh Y O0YJAIOIIUXCS YMEHUI:

®  UCIOJB30BaTh MOHSATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE [BH)KEHHE aTOMOB H
MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAJUINYECKHE U aMOp(HbIE TeNa, HACHIILEHHBIN U
HEHACBILICHHBIA Map, BJIAXKHOCTb BO3[yXa, TEMIIEpaTypa, BHYTPEHHSs DSHEPIUs, TEIJIOBOU
JBUTaTeNlb, JJIEMEHTAPHBIA JSJEKTPUYECKUN 3apsf, DSJICKTPUYECKOe I10JIe, IPOBOJHUKU U
IUAJIEKTPUKH, TIOCTOSTHHBIHM 371€KTPUUECKUI TOK, MarHUTHOE IOJIE;

e pa3nuuaTh sBICHHUA (TEIUIOBOE paCIIMpPEHHUE M C)KaTHe, TeIonepeaaya, TelIoBoe
paBHOBECHE, CMauuMBaHWE, KaNWUISPHBIE SBJICHUS, HWCHApPEHUE, KOHJICHCALMs, IUIABICHUE,
Kpuctayu3anus (OTBEpAEBaHHUE), KHUIIEHHME, TeIulonepenadya (TemIonpoBOJHOCTb, KOHBEKIMS,
U3Iy4YEeHUE), SJIEKTpU3allus Tell, B3aUMOACHUCTBUE 3apsiioB, JEHCTBHUSA 3IIEKTPUUECKOTO TOKA,
KOPOTKO€ 3aMbIKaHUE, B3aUMOJICIICTBHE MAarHUTOB, ACHCTBUE MarHUTHOIO IOJII Ha IPOBOJHHK C



TOKOM, JJICKTPOMAarHuTHasA I/IHI[yKI_[I/DI) IO OIMMCAHHUIO HX XAPAKTCPHBIX CBOMCTB M Ha OCHOBEC
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

®  pacro3HaBaTh MPOSBJICHUE U3YYEHHBIX (PU3MUYECKUX SIBICHUI B OKPYXAIOIIEM MHUpPE, B TOM
YHUCJIC (1)I/I3I/I‘-IGCKI/IC SABJICHUSA B NPUPOAC: MOBCPXHOCTHOC HATAKCHHUEC W KAIIUJUIAPHBIC SABJICHHUSA B
MpHUpoOJe, KpUCTabl B mpupoae, uznydenue ConHila, 3amMep3aHue BOJOEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHHe POCHI, TyMaHa, UHEs, CHEra, 3JEKTPUUECKHUe SBJICHUsI B aTMocdepe, dIEeKTPUIEeCTBO
JKHUBBIX OPraHU3MOB, MAaroHuTHOC I10JIC 3€MJII/I, I[pef/'l(i) IIOJIFOCOB, POJIb MArHUTHOT'O IIOJIA AJIA )KU3HU
Ha 3emJiie, MOJSIPHOE CUSTHHE, IPU STOM IEPEBOJAUTH MPAKTUUECKYIO 3a/1a4y B yUeOHYIO, BBIICIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBIICHUI;

° OIMUCBIBATh H3YYCHHBLIC CBOMCTBA TelI W CI)I/I3I/I‘-ICCKI/I€ SABJICHUS, HCIHOJb3Yd (1)I/ISI/I‘ICCKI/IG
BEJIMYUHBI (TemIepaTypa, BHYTPEHHSSI SHEPrus, KOJMYECTBO TEIUIOTHI, yAENbHAas TEIIOEMKOCTb
BEIIECTBA, yJeNIbHAsl TEIUIOTA TUIABIICHUS, yIeIbHas TEIIOTa TapooOpa3oBaHusl, yelbHas TEIIoTa
CrOpaHHs TOIUTMBA, KOA(D(PHUIMEHT TOJE3HOTO ICHCTBHS TEIJIOBOM MAIIUHBI, OTHOCHTEIbHAS
BJIQXKHOCTh BO3[yXa, OJJIGKTPUYECKUI 3apsja, cujla TOKa, DJJIEKTPUYECKOE HaIpshKEHUE,
CONPOTUBIICHUE TPOBOJHMKA, YIECIbHOE COMNPOTHUBIEHUE BeEUIeCTBa, pabdoTa U MOIIHOCTh
ANEKTPUYECKOTO TOKA), TIPU ONKCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCIOJIB3YEMBIX
BCJINYHMH, O603H8,‘-ICHI/I$I n €AUHUIBI (1)I/I3I/I‘-ICCKI/IX BCJIMUYMH, HaXOIUTh (1)OpMy.IH)I, CBA3BIBAIOIIINEC
JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMH BEIMYMHAMH, CTPOUTh TpaQUKH HM3yYSHHBIX
3aBHUCHUMOCTEH (PU3NYECKIX BETUYMH;

®  XapakTepHu30BaThb CBOICTBa Tell, (PU3NUECKHUE SBJICHUS U INPOLECCHI, UCIOIb3YsI OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHO--KUHETHUECKON TEOPHH CTPOCHUS BEIECTBA, MPUHIUI CYNEPHO3UINH
noJieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3aps/a, 3akoH OMa 11 yJacTKa LEeMH, 3aKOH
Jbxoyns—Jlenna, 3aKOH COXpaHEHHs SHEPTHH, TIPU ITOM J]aBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA
1 3alIMCbIBaTh €TI0 MAaTECMATHUYCCKOC BBIPAXKCHUC,

° 00BIACHITH (1)I/ISI/I‘I€CKI/IG IMpOUECChI U CBOMCTBA TEJI, B TOM YHCJICE U B KOHTCKCTC CI/ITyaHI/Iﬁ
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUUYMHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHHEe M3 1—2 JIOrMYecKHX IIaroB ¢ Onopoi Ha 1—2 W3ydeHHBIX CBOMCTBAa (DU3MUYECKUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e  pemaTh pacy€THBIC 33a4u B 2—3 JeMCTBUS, UCIIOIB3Ys 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE
¢u3nyecKkue BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBHS 3a/ladyd 3alHChiBaTh KpPAaTKOE YCIIOBUE,
BBIABJIAATE HCJAOCTATOK AAaHHBIX [JId PCHICHUA 3aJadu, BI)I6I/IpaTB 3aKOHBI U (1)OpMy.]'II)I,
HEOOXOoAUMBIE JUIsl €€ pEeLIeHHs, MPOBOAUTH pPacyéTbl W CPaBHMBATH IIOJIyY€HHOE 3HAYCHHE
($u3n4ecKoil BETUUMHBI C U3BECTHBIMU JIaHHBIMU;

®  pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO DPELIMTh MPHU MOMOIIM (PU3UYECKHX METOOB,
UCIIOJIb3YSl OIMCAaHUE HCCIENO0BaHUS, BBIACIATh NPOBEPSIEMOE MPEANOIOKEHUE, OLECHUBATh
IMPaBHUJIBHOCTD MMOPAJAKa MPOBCACHUA NCCIICA0OBAHMs, 1€J1aTh BIBOABI;

®  [POBOAMUTH ONBITHI MO HAOIIOACHUIO (PU3HUECKUX SIBICHUH WM (PU3MUYECKHX CBOMCTB Tel
(KanmuJUIsIpHBIC SBJICHUS, 3aBUCHMOCTh JABJICHUS BO3/lyXa OT €ro o0hEMa, TeMIepaTyphl, CKOPOCTH
mpolecca OCThIBAaHUS M HarpeBaHUs TNPU HU3IYyYEHUH OT IIBETa M3JIydarollel (Moriouaromiei)
MIOBEPXHOCTHU, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIEPATYPHI JKUJKOCTH U IJIOLAAN €€ TIOBEPXHOCTH,
QJICKTpHU3alusa TCI U BSaHMOHGﬁCTBI/Ie QJICKTPHUYCCKUX 3apAaa0B, BSaI/IMO,Z[eI\/'ICTBI/Ie IIOCTOSAHHBIX
MarHMTOB, BU3YyalM3alisi MarHUTHBIX IMOJIEH MOCTOSHHBIX MarHUTOB, JAEUCTBUS MarHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM, CBOMICTBa 3JI€KTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBUTATENSl MOCTOSIHHOTO
TOKa): (OPMYJIMPOBATH MPOBEPSIEMBIC MPEATNOJIOKEHUS, COOMPATh YCTAaHOBKY M3 MPEIIOKEHHOTO
000pyI0BaHUs, OIMCHIBATH X0 ONBITA U (POPMYITHPOBATH BBIBOIBI;

o BBIITOJHATL HIPAMBIC UBMCPCHUSA TCMIICPATYPHI, OTHOCHTEIBbHOM BJIAXKHOCTH BO3yXa, CHUJIbI
TOKA, HAIPSDKEHUS! C MCIOJB30BAHUEM aHAIOTOBBIX NMPUOOPOB U NAaTUMKOB (PU3NUYECKUX BEIUYHH,
CpPaBHUBATH PE3YJIbTATHI U3MEPEHUH C YIETOM 3aaHHON aOCOTIOTHOM MOTPEITHOCTH;



® TMPOBOJWTH HCCIEIOBAaHUE 3aBHCHUMOCTH OJHOW (DU3MYECKOW BEIMYMHBI OT APYTrod C
UCIOJIb30BAHUEM NPSAMBIX U3MEPEHUIl (3aBUCHUMOCTb CONPOTUBIICHUS MPOBOJHUKA OT €ro JUIMHBI,
TUTOIIAM TIOTIEPEYHOT0 CEUYEHUS U YACTBHOIO CONPOTHUBIICHHS BEIIECTBA MPOBOIHUKA, CHIIBI TOKA,
UAYIIETO Yepe3 MPOBOAHUK, OT HANPSDKEHHS Ha MPOBOJIHUKE, UCCIIEAOBAHKE ITOCIIEA0BATEILHOTO U
HapajyieIbHOr0 COSIMHEHUH MPOBOJHUKOB): IJIAHUPOBATh UCCIIE0BaHUE, COOUPATh YCTAaHOBKY U
BBINOJIHATE M3MEpPEHUs, Cleys NPEJIOKEHHOMY IUIaHy, (DUKCHPOBATh pe3yJbTaThl MOJy4YE€HHON
3aBHCUMOCTH B BHJIE TaOJIUI] U TpapUKOB, JeTaTh BEIBOJBI M0 PE3yJIbTaTaM MUCCIICAOBAHMS,

® [POBOAMUTH KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEIUMYMH (yIelIbHAs TEeIUIOEMKOCTb
BEIIIECTBA, CONPOTHUBIICHHE MTPOBOIHMKA, padOTa M MOIIHOCTD 3JIEKTPHUECKOTO TOKA): INIAHUPOBAThH
U3MEpeHus, cOOMpPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NMPEAJIOKEHHON WHCTPYKIMHU, U
BBIUUCIIATh 3HAUEHUE BETUUUHBI;

e  coOmromaTh MpaBUIIa TEXHUKU 0€301MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAHHEM;

®  XapaKTepH30BaTh NMPHUHIMUIIBI ACHCTBUS U3YYEHHBIX MPHOOPOB U TEXHUYECKHX YCTPOUCTB C
OIOPOM Ha MX OomMcaHus (B TOM YHUCIIE: CUCTEMa OTOIUIEHHUS JOMOB, THIPOMETp, MapoBasi TypOUHa,
amMIepMeTp, BOJBTMETP, CUETYMK DJIEKTPUYECKON 3HEPruH, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONIPHOOPHI (TIPUMEPHI), STCKTPUIECCKUE TPEAOXPAHUTENH, dIIEKTPOMArHHT,
AJIEKTPOABHUTaTENb TIOCTOSHHOTO TOKA), UCTONB3YS 3HAHHUS O CBOMCTBaX (DM3MYECKHUX SBICHUH U
Heo0XoAuMble GU3NYECKHE 3aKOHOMEPHOCTH;

®  pacro3HaBaTh MPOCTHIC TEXHUYECKHE YCTPOHUCTBA M M3MEPUTEIBHBIE IPUOOPHI IO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KHJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUIPOMETP, JBUTATEIIb
BHYTPEHHEI0 CrOpaHMsi, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUYECKUX Lenei c
MOCTIeIOBATEIBHBIM M TTApAIICTFHBIM COCIMHEHNEM DJIEMEHTOB, pasiifyasi yCJIOBHBIE 0003HAYCHUS
JJIEMEHTOB JIEKTPUUYECKUX LIETIEH;

® [PUBOJUTH MpUMEpPbl (HaXoAUTh HH(POPMALMIO O MpHUMEpax) MPaKTUYECKOTO
WCTIOJIh30BaHUs (DU3MUYECKUX 3HAHUI B MOBCETHEBHOM KHU3HH JUIsl 00eCTIeYeHUsI 0€301MacHOCTH TIpH
oOpalieHnu ¢ NpudopaMu U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3/10pOBbS M COOIIOAECHUS
HOPM 3KOJIOTHYECKOT0 TIOBEICHUS B OKpYXKaroIlei cpese;

®  OCYUIECTBJIATH MOUCK HMH(popManuu (usnueckoro copaepkanus B VHTepHeTe, Ha OCHOBE
MUMEIOIINXCS 3HAHUN U TMyTEM CpPaBHEHUS JIOTIOJTHUTENBHBIX HCTOYHHUKOB BBIICISTH WH(POPMAIIHIO,
KOTOpast SBISETCS MPOTHBOPEUMBOMN HITH MOXKET OBITH HEIOCTOBEPHOIA;

®  HCIIOJB30BaTh IPH BBITIOJMHEHWH YYeOHBIX 3aJaHUNl HAYYHO--TIOMYJSPHYIO JIUTEPATypy
(U3NIECKOTO CONEpKAHMUS, CIPABOYHBIC MAaTEPUAIIBI, peCypchl ceTH MIHTepHeT, BIajgeTh mpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUH U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3laBaTb COOCTBEHHbIE THMCBMEHHBIE M KpaTKHE YCTHBbIE COO0OIeHus, o00o0mas
nHGOPMAILIMIO U3 HECKOJIBKHUX HCTOYHHUKOB (PU3MUYECKOTO COAEP)KaHUS, B TOM 4YHCIE MyOJINYHO
MPEJCTABIATH PE3yAbTaThl MPOSKTHOM MM UCCIIE0BATENILCKOM 1eSTENbHOCTH, IPH 3TOM I'PaMOTHO
WCTIOJh30BaTh W3YUEHHBIH TMOHATHIHBIN ammapar Kypca (DU3HWKH, CONMpPOBOXIATh BBICTYIJICHHE
MpEe3EHTAINEN;

® pU BBIIOJHEHWH YYEOHBIX TPOCKTOB M HCCIEAOBAHUN (PU3UYECKUX IPOIECCOB
pacrpenenats 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C TIOCTABICHHBIMH 3aJadqaMU, CICIUTH 3a
BBITOJIHEHUEM IIJIaHa JIeHCTBUN U KOPPEKTHPOBATH €T0, a/IeKBATHO OLEHUBATh COOCTBEHHBIN BKJIA
B JICTEILHOCTH TPYIIIBI, BEICTPAUBATh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, MTPOSBIISISI TOTOBHOCTh
paspemniaTh KOH()IUKTHI.

K koH1y 00y4yeHus B 9 kiacce npeIMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTpaXxaThb
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

® UCIOJAB30BaTh IOHATUS: CHUCTEMa OTCYéTa, MaTepualbHas TOYKa, TPACKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOT'O JBIXKEHMS, Aedopmanms (ympyras, IacThdeckas), TpPEHHE,
LEHTPOCTPEMUTENILHOE YCKOPEHHME, HEBECOMOCTb M IEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO
TBEPJIOE TEJIO, LIEHTP TSHKECTH TBEPAOIO Teja, paBHOBECHE, MEXaHWYECKHUE KOJeOaHUs U BOJIHBI,



3BYK, HH()pa3BYK H yJIbTPa3BYK, SJICKTPOMArHUTHBIEC BOJIHBI, IIKaJIa SJIEKTPOMAarHUTHBIX BOJIH, CBET,
OIM30PYKOCTh M AaIbHO30PKOCTh, CIIEKTPHl MCIYCKAHUS U MOTJIOIIEHUs, anbda-, 6eTa- U ramma-
W3Jy4YEHUs1, U30TOIIbI, JIepHasi SHEPreTUKa;

e pa3iuyaTh SABJIEHUSA (PAaBHOMEPHOE M HEPABHOMEPHOE IMPSMOJIMHEHHOE JIBH)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABHKEHHE, CBOOOIHOE IaJieHUe TeJl, PABHOMEPHOE JIBUKECHUE
[0 OKPY)KHOCTH, B3aUMOJICICTBHE TeJll, pPEaKTUBHOE JBI)KEHHE, KoyeOaTelnbHOEe JIBUKEHHE
(3aTyxarouie W BBIHY)XJCHHbIC KOJeOaHUs), Pe30HAHC, BOJHOBOE JIBWKEHHE, OTPAXKEHHE 3BYKA,
IPSIMOJIMHENHOE PAcIpOCTpaHEHHE, OTPAXXEHHE M IIPEJIOMIIEHHE CBETa, IIOJHOE BHYTPEHHEE
OTpPaKCHHE CBETa, pa3joXKeHHe Oeloro cBera B CHEKTP M CJIOXKEHUE CIEKTPaJbHBIX I[BETOB,
JMCIIEpCUsl CBETa, €CTECTBEHHas pPAaJUOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYAaTOro CIHEKTpa
U3JIy4yeHUs) MO OMMCAHHUIO MX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX
JTaHHOE (PU3HUYECKOE SIBIICHUC;

®  pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DM3NYECKHUX SBICHHN B OKPY)KAOLIeM MHpeE (B TOM
yyciie (pU3MYecKue SBJICHUS B MPUPOJIE: NPUIMBBI U OTJIUBBI, JABMKeHUE IiaHeT CoylHeYHOU
CHCTEMbl, PEAaKTUBHOE JBIKEHHE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHUBOTHBIMU,
3eMJIeTpsICeHuE, celicMUYecKre BOJHBI, IIyHAMH, X0, LIBETa TeJ, ONTUYECKUE SIBIICHUS B IPUPOJE,
OMOJIOTUYECKOEe JICHCTBHE BHIUMOTO, YJIBTPA(QHOIETOBOIO W PEHTICHOBCKOTO HW3JIyYCHUH,
€CTECTBEHHBIN PaJUOAKTUBHBIA (DOH, KOCMUUYECKUE JTY4H, paAMOAKTUBHOE U3IyYEHHE MPUPOTHBIX
MUHEpaJIOB, ACUCTBUE PAJUOAKTUBHBIX U3TYYEHUI HA OPraHMU3M YEJIOBEKa), IPU ITOM MEPEBOJAUTH
IIPAKTUYECKYIO 33/ayy B Y4eOHYIO, BBLACIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKM) (PU3MUECKUX
SIBJIICHHI,

®  ONHUCHIBATh HM3y4YEHHbIE CBOMCTBAa Tel M (U3NYECKUE SBICHMS, HUCHOIb3ys (QHU3NUECKue
BEJIMYMHBI (CpPElHsAsS U MTHOBEHHAs CKOPOCTh Tejla IPU HEPABHOMEPHOM JABM)KEHHUH, YCKOPEHHE,
nepeMeleHne, myTh, YIiioBasi CKOpOCTh, CUJIa TPEHMSI, CHJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJHOIO TMaJieHUsi, BEC Tela, MMITYyJbC Teja, HMIYJIbC CHJIbI, MeXaHudeckas paboTa u
MOIIHOCTb, ITOTEHIIMAJIbHAS YHEPIHsl Teja, MOAHATOrO Haj MOBEPXHOCTBIO 3€MJIH, MOTEHIMAIBHAS
SHEPrusl CXKATOW NPYKUHBI, KHHETHUYECKas 3HEPrus, MOJHas MEXaHWYecKas SHEprus, Mepuoj u
yacToTa KojeOaHuM, JIJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, I10Ka3aTelb
MPEJIOMIICHUS CPefibl), IPU OMMCAHUM MPABHIBLHO TPAKTOBaTh (PU3MUYECKHI CMBICT MCIOJIb3YEMbIX
BEJIMYMH, 00O3HAYEHUS M €IMHUIBI (PU3MYECKHX BETUYMH, HaXOAUTh (hOPMYJbI, CBSA3BIBAIOIINE
TaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTMMM BEJIMYMHAMH, CTPOUTh TIpadUKH H3Yy4YEHHBIX
3aBUCHUMOCTEHN PU3NYECKUX BETUYNH;

®  XapakTepHu3oBaThb CBOWCTBA TeJ, (PU3NYECKUE SIBICHHUS U IPOLECCHI, HCIOIb3YsS 3aKOH
COXPAaHEHUs JHEpPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIMII CYNEPHO3UINH CHJI, MPUHIUI
OTHOCHUTENBHOCTH ["anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3AKOHBI OTPAKEHUS U
IIPEIOMJIEHUS CBETA, 3aKOHBI COXPAHEHNUs 3apsJ0BOr0 U MACCOBOT'O YHUCEN IIPH SIAEPHBIX PEAKIIMX,
IpU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHAa W 3alMChIBaTh €ro MaTeMaTH4ecKoe
BBIpaKEHHUE;

e  OOBACHATH (U3NYECKHE MPOLECCHl U CBOMCTBA TE€J, B TOM YMCIE M B KOHTEKCTE CUTYyallHii
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYMHHO--CIEACTBEHHBIE CBSI3U, CTPOMTH
00BsICHEHHE M3 2—3 JIOTMYECKHX IAaroB C OMOpoW Ha 2—3 HM3YyYEHHBIX CBOMCTBA (DU3MUYECKUX
SIBJICHUH, (PU3NUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e pewarh pacuéTHbIE 33haud (ONMMPAIOLIUECS HA CHUCTEMY U3 2—3 ypaBHEHUI), UCIOJb3Ys
3aKOHBI U (hOPMYJIbI, CBSA3BIBAIONINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHA/M3a yCJIOBUS 33Jadu
3alUCBIBaTh KPaTKOE YCJIOBUE, BBIABIATH HENOCTAIOIIME WIM M30BITOYHBIE JaHHBIE, BHIOMPATH
3aKOHBl W (QOpPMYNBI, HEOOXOIAMMBbIE JJs pEUICHUs, MPOBOIUTH pacuy€Thl M OLECHHUBATH
PEATMCTUYHOCTD MOJYYCHHOTO 3HaUCHHS (PU3UYECKON BETUUNHBL;

®  pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PELIMTH MPH MOMOIIM (PU3MYECKHX METOOB,
UCIOJIb3YSl OIMCAaHUE HCCIIEIO0BaHUS, BBIACIATh IPOBEPSIEMOE IPEANIONIOKEHUE, OLIEHUBAThH



MPAaBWIBHOCTh TOpPSAKAa TPOBEACHUS WCCICNOBAHUS, JIeJaTh BBIBOABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOIOICHUN U OIBITOB;

®  TIPOBOJMTH OIBITHI M0 HAOIIOACHUIO (PU3HUECKUX SBICHUH WM (DU3MUECKUX CBOUCTB TN
(u3ydyeHue BTOpOro 3akoHa HbBIOTOHA, 3aKOHA COXpaHEHHWs SHEPrHH, 3aBUCHMOCTb MEpUOJa
Koje0aHuil MPYKMHHOTO MasiTHUKA OT Macchl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYZIbl MaJibIX KojieOaHuM, MPSMOJIMHEHHOE paclpOCTpaHEHHE CBETa, Pa3lIokKeHHE Oenoro
CBETa B CIEKTpP, M3yYCHHE CBOWCTB M300paKEHUS B IUIOCKOM 3€pKaje M CBOWCTB HM300paKECHUS
mpeaMeTa B COOMpAroIIel JIMH3e, HAOMIOACHUE CIUIONIHBIX W JIMHEHYAThIX CHEKTPOB H3ITYYCHHUS):
CaMOCTOSITENIbHO COOMpPaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa oOOpyAOBaHHS, OMHCHIBATH XOJI
OTIBITa U €r0 Pe3yJabTaThl, GOPMYIUPOBATH BHIBOJIBI;

®  TIPOBOJAUTH MPU HEOOXOTUMOCTHU CEPHIO MPSIMBIX U3MEPEHHM, ONpeeNsis CpeHee 3HaUYCHHe
u3MepsieMoil BenuuuHbl ((POKycHOe paccTosiHue coOuparoniei JHUH3bI), 00OCHOBBIBATH BHIOOD
croco06a n3MepeHus (M3MEpUTEITBHOTO TPUOOopa);

®  TIPOBOJAUTH UCCIEIOBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEIHYUH C UCTIOIH30BAHUEM MPSIMBIX
M3MepeHuil (3aBUCHMOCTh TyTH OT BPEMEHH INPH PABHOYCKOPEHHOM JIBIKCHHUU 0Oe3 HadaabHOU
CKOPOCTH, TIEpHO/a KOJICOAaHUH MaTeMaTHYeCKOro MasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH YTJIa
OTpaXEHUS CBETa OT YIVIa MaJeHus M yria MpelIOMJICHUs OT yrila MajeHus): IUIAaHUPOBATh
UCCIIEIOBaHNE, CaMOCTOSITEIbHO COOMpPATh YCTAHOBKY, (PUKCHpPOBaTH pe3yibTaThl MOTYyYECHHOU
3aBUCHMOCTH (PU3NYCCKUX BEIUYHMH B BHJIE TAOIUI] U rpauKOB, J1e1aTh BBIBOJBI IO Pe3yabTaTaM
WCCIIC/IOBAHHS;

®  TIPOBOJHTH KOCBEHHBIC M3MEpPEHUS (PM3MUSCKUX BEIMYUH (CPEIHSISI CKOPOCTh U YCKOPCHHE
TeJa MpHU PaBHOYCKOPEHHOM ABMXKEHHH, YCKOPEHHE CBOOOJIHOTO MajeHUs, KECTKOCTh MPY>KUHBI,
KOd(h(UIIMEHT TpPeHUs CKOJBXKEHHUS, MEeXaHWueckas paboTa ¥ MOIMHOCTh, YacTOTa U TEPUOJ
KoJIe0aHWl MaTEeMAaTHYECKOTO U TMPYKHHHOTO MAasSTHUKOB, ONTHYECKAs CHJIa COOMPAFOIICH JTMH3BI,
paMOaKTUBHBIN (DOH): IUIAHUPOBATH M3MEPEHUs, COOMPATh AKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIONHATh U3MEPEHHUS, CIEAys MPEATOKEHHON MHCTPYKIIMH, BBHIYHMCISATH 3HAYCHHE BETUYHUHBI U
aHAIIM3UPOBATH MOTYYCHHBIE PE3YNbTAThI C YUETOM 3a/1aHHOM MOTPEITHOCTH U3MEPEHU;

e  coOnroAaTh MpaBuiia TEXHUKH 0€30MaCHOCTH MpU paboTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM;

e  pa3IMyaTh OCHOBHBIC NMPU3HAKM M3YYCHHBIX (DH3MUECKHX MOJENIeH: MaTepuaibHas TOYKa,
abCcoMOTHO TBEPJOE TENO, TOYCUHBIM UCTOYHHUK CBETA, Jy4, TOHKAs JTUH3a, IJIaHeTapHas MOJEb
aToMa, HyKJIOHHAsI MOZIeNIb aTOMHOTO SIApa;

®  XapakTepHu30BaTh MPUHIIHUIBI ACWCTBUS U3YUYCHHBIX MTPHOOPOB M TEXHHUUYECKUX YCTPOMCTB C
OmMmopoi Ha WX oOmnucaHus (B TOM 4YHCJE: CIOUJOMETP, NATUYUKH TOJIOKEHUS, PACCTOSHHUS U
YCKOPEHUS, paKeTa, 9X0JIO0T, OYKH, TIEPUCKOII, (hoToarmapaT, ONTHICCKHE CBETOBOJIBI, CIIEKTPOCKOIT,
03UMETp, Kamepa BuibcoHa), HMCHONB3ys 3HAHUS O CBOWCTBaX (U3MYECKUX SIBICHUU W
HeoOxouMBbIe (HPU3MYECKHE 3aKOHOMEPHOCTH;

®  WCIOJB30BaTh CXEMBI M CXEMaTHYHBIC PHUCYHKH HW3YYCHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHUECKUX MPOIECCOB MPHU PEUICHUH Y4eOHO--MPaAKTUIECKUX
3ajad, ONTHYECKHE CXEMBI IS MOCTPOSHHS M300paKEHHWd B TUIOCKOM 3epKajie M COOHMparomien
JIMH3E,

® [PUBOAUTH TpUMEPHl (HaXoauTh HWHOOpPMAIIMIO O TpPUMEpax) MPAKTHIECKOTO
WCIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEAHEBHOM >KM3HU 11711 oOecriedeHust 6e30MacHOCTH Mpu
oOpatieHuu ¢ mpudopamMu M TEXHHYECKUMH YCTPONCTBAMH, COXPAHECHHSI 3I0POBbSI U COOIIOICHUS
HOPM 3KOJIOTUYECKOT0 TIOBEICHUS B OKpYXKaroIle cpejie;

®  OCYHIIECTBISATH TMOUCK wuH(pOpMammu  ¢u3Mdeckoro cojaepkanuss B  HHTepHere,
CaMOCTOSITENTLHO (HOPMYIHPYS TTOMCKOBBIA 3aMPOC, HAXOIUTh MYTH ONPEACTICHUS TOCTOBEPHOCTHU
MOJIy4eHHOM MH(OpPMAIMK Ha OCHOBE UMEIOIIMNXCS 3HAHUHN U TOTIOJHUTEIbHBIX HCTOYHHUKOB;



®  WCHOJB30BaTh IpPH BBIMOJHEHUU Y4YEOHBIX 3aJaHUN HAay4HO--TIONMYJSPHYIO JUTEpaTypy
(bU3MYECKOTO CO/ep KaHus, CIIPaBOUHbIE MaTepUalbl, pecypchbl ceTu HTepHeT, BIajeTh npuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, Ipeodpa3oBanus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e Co3/1aBaTh COOCTBEHHBIE NMHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE MH(OpMaIMU U3
HECKOJIbKUX HMCTOYHUKOB (PU3NYECKOTO COJCpXKAHUSA, MyOJIWYHO TMPEICTABISATh PE3YIbTaThl
IIPOEKTHOM WJIM UCCIIEN0BATENIbCKON JEATEIBHOCTH, P ATOM I'PAaMOTHO HUCIOJIb30BATh U3YYEHHbIN
MOHATUMHBIN alnapar u3y4yaeMoro paszesa (GU3UKH U COMPOBOXK/IATh BBICTYIJICHUE MTpe3eHTaIlNeH
¢ Y4€TOM 0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnbsie IIpakrHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEro MUpa
11 ®dusnka - HayKa 0 MPUPoJe 2 brbmmorexa LIOK
' e PHPOA https://m.edsoo.ru/7f416194
1.2 ®dusnvecKue BeTUIHHBI 2 bubmroreia LIOK
' https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAYYHBIH METO/I TO3HAHUS 2 bubmroreia LIOK
' i A https://m.edso0.ru/7f416194
Wroro mo pazneny 6

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBA

2.1 CtpoeHue BelecTa 1 bubamorexa LIOK
' P B https://m.edsoo0.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII 2 bubnuoreka [{OK
' BEIECTBA https://m.edso0.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2 htl/tIpSJ,I:I;I/?nT.G;aS(])_E).ru 17§416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHue u B3auMo/ieiicTBUE TeJl
3.1 MexaHudeckoe JBHXEHUE 3 bubmuoreka [{OK



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

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

3.2 Wnepuws, Macca, INIOTHOCTE 4 bubmmorexa [TOK
' P, ’ https://m.edso00.ru/7f416194
bu6nmoreka [IOK
33 Crura. Bugst cu 14 https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaua naBinenus TBEPAbIMU 3 Bbu6mmoreka [JOK
' TEJIAMH, )KUIKOCTAMH U Ta3aMu https://m.edso0.ru/7f416194
4.2 JlaBlIeHHE KUIKOCTH 5 bubmmorexa LIOK
' A https://m.edso0.ru/7f416194
bubnunoreka LIOK
4, A
3 TMOC(epHOE faBeHHe 6 https://m.edso00.ru/7f416194
44 JelicTBHE KUKOCTH U Ta3a Ha 7 bubmuoreka [IOK
' HOTPYKEHHOE B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no paszneny 21
Pa3pea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoteka IIOK
>1 Pabora u mommoCTS 3 https://m.edso00.ru/7f416194
but6mmorekxa [IOK
2 IT
> POCTHIC MEXATHIMET > https://m.eds00.ru/7f416194
5.3 Mexanudeckas SHEPT U 4 bubmmorexa [IOK
' © eokas Hep https://m.edsoo.ru/7f416194
Hroro mo pazneny 12



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

KosauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnbsie IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TensioBuIe ABJIeHUSA
11 CTpoeHME U CBOMCTBA BEIIECTBA 7 buomiorexa LIOK
' P - https://m.edsoo.ru/7f4181ce
bubnuoreka [{OK
1.2 T 21 1 4
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHMTHHIE SIBJIEHUS
21 DeKTpUUecKue 3apsiabl. 3apssKeHHbBIS 7 bubmuoreka [IOK
' TeJla ¥ X B3aMMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 htI/tIpSJ,I:I;I/(ErTfeI:joI)_E).ru 17§4181ce
bubnmnorexa [IOK
2.3 M 6 1 2
ATHITTHBIC ABTCHt https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
2.4 6) 4
AICKTPOMATHITTHAA HIAYIKHI https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 67 3 13
ITPOI'PAMME



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

9 KVIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHH4eCKOe ABMXKCHHE U CITOCOOBI €ro 10 1 bubnunoreka LIOK
' ONMCaHUsA https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.2 B % 20 1 2
SAIMOSIeHETBHC TeT https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 3 10 2
AKOHDT COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznea 2. MexaHn4yeckue K0J1e0aHUA U BOJHEI
bubnmnorexa LIOK
2.1 M 0 7 2
CXAHITICCIHE KOACOAHIA https://m.edsoo.ru/7f41a4a6
bubnmnorexa [IOK
2.2 M . 8 1
CXBHHHECKAE BOTHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

31 DJIEKTPOMArHuTHOE TOJIE U

OJICKTPOMAarHuTHBIC BOJIHBL

Hroro no pazneny

6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Pa3nen 4. CBeToBbIE IBJIEHUSA



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

4.1 3aKOHBI paclpoCTPAHEHUS CBETA 6 1 bubmmorexa LIOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4.2 1
JIMH3BI U ONTUYECKUE MTPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 1 htts://m.edsoo.ru/7f41ada6
Uroro no pazueny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
51 Hcnyckanue u OrIoneHue cBera 4 Bbu6mmoteka [JOK
' aToMOM https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenue aTOMHOTO sijipa 6 bubamorexa LIOK
' P o https://m.edsoo.ru/7f41a4a6
53 P 7 bubnunoreka LIOK
' AACPHBIC peartt https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. IloBTopuTtebHO-00001aI0IIM i MOYJIb
6.1 IToBTOpenue u 06o0IIEHNE CONIEPIKAHUS 5 bubmuoteka [IOK
' Kypca dusuku 3a 7-9 Knacce https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 99 10

I[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. ®wusuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 7 kiacc/ [Tepprimkun .M.,
HBanoB A.I., AkronepHoe odmectBo «M3narenbetBo «IIpocBerienne
2. Owusuka: 8-if kiacc: 6a30BbIi ypoBeHb: yueOHUK, § kiacc/ [lepeiukun U. M.,

NBanoB A. U., Akuronepnoe obmiectBo «M3marenbctBo «IIpocBemieruey

3. dusuka: 9-if knacc: 6a30Bblii ypoBeHb: ydeOHMK, 9 knacc/ Ilepbimkun Y. M.,
I'yrauk E. M., BanoB A. U., IletpoBa M. A., AKiOHEpHOE OOIIIECTBO

«3marenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. ®wusuka. 7-9 knacc. Coopuuk TectoBbix 3ananuii / Coct. ['aBpuiiosa JLK.,
Ucaenko B.B., Oxpumenko H.A., — T'OY AI1O «loneuxuit PUIIIO». —
Houneunx: Uctoku, 2020.

2. ®usuka. DneKTpoHHBINA cOopHUK 3aaa4. 7-9 knaccel / Coct. bnonckuii C.I1.,
Oxpumenko H.A., CamopokoBa E.B. — 'OV II10 «/loneuxuiit PUAIIO». —
Hounenxk: Uctoku, 2019.

3. ®wusuka: KpaeBeUECKUN KPyH3 1O JOHEIKUM mipocTopam. /Coct. BaHuIKAS
C.B., Koporogckas E.M., Oxpumenko H.A. —T'OY IO «/loneuxuit
PUAIIO». — lonenk: Mctoku, 2019.

4. ®wusuka. 7 knacc. Terpaas aisa nabopaTopHbix padot / Coct. OXpUMEHKO
H.A., Camopoxoga E.B., Beixpeictiok H.I'. u 1p. — 'OV JTIO «/lonerkuii
PUAIIO». — lonenk: Mctoku, 2018.

5. ®usuka. 8 knacc. Terpaap i nabopatopHbix padot / Coct. OXpUMEHKO
H.A., Camopoxoga E.B., Beixpeictiok H.I'. u np. — 'OV JTIO «/lonerkuii
PUAIIO». — Houenk: Mctoku, 2018.

6. ®wmsuka. 9 xiacc. Terpans mis mabopaTtopHbIx padot / Coct. OXpUMEHKO
H.A., Camopokosa E.B., Beixpeictiok H.I'. u 1p. — 'OV HIIO «/lonenkuii
PUAIIO». — lonenk: Mctoku, 2018.

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



1. http://www.school.edu.ru - opuIuanbHBINA cepBEP POCCUUCKOTO IMKOJIBHOTO

oOpa3oBaHus.

2. http://festival.1september.ru — decTuBaIbL Menarorndeckux uaen «1 ceHTsops»

— caMblil MacCcOBBIN Tenarorndeckuii popym B Poccum, KOTOPBIi 1aeT BO3MOKHOCTh
KaX/10MY YUUTENIO NIPEICTaBUTh CBOIO ME€arOrH4ecKyto UICH0, OIyOJIUKOBaTh
COOCTBEHHBIE METOAUYECKHE PA3PaOOTKH, OAEIUTHCS C KOJUIEraMU CBOMMHU
MIPEACTABICHUSAMU O MPENOJAaBaHUH.

3. http://www.riis.ru — MextyHapoaHasi o0pa3oBaresibHasi aCCOLUALIMS. 3aauu —

COI[GI‘/'ICTBI/IG Pa3BUTHUIO O6p&30BaHI/I${ B PA3JIMYHBIX obnacTax.

4, https://www.metod-kopilka.ru/fizika.html — Bugeoypoku, npe3eHraruy,

KOHCIICKTBI, TCCThI, IINTAHUPOBAHUEC U AP. MATCPUAJIBI I10 (1)I/I3I/IK6.

S. http://sverh-zadacha.ucoz.ru/index/0-76 — yueOHbIe (HUIBMBI IO PU3HUKE 110
pasnuenam.
6. http://metodportal.ru/articles/srednjaja-shkola — meToam4yeckuii moprail.

7. https://simplescience.ru/collection/video — ¢pu3nYecKUE OMBITHI B OBITY.
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