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HHOACHUTEJBHAA 3AIIMCKA

[Iporpamma mo Qu3MKe HA YpOBHE OCHOBHOTO 0OOIIEro oOpa30BaHMs COCTaBJICHA HAa OCHOBE
IOJIOKEHUH M TpeOOBaHMM K pe3ylbTaTaM OCBOEHMS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON mporpammsbl, npeactaBieHHbIXx B @I'OC OO0, a Takke ¢ yu€toMm (denepanbHOM
paboueii mporpammsl BocriuTanus U KoHuenimu npenogaBanus yueOHoro npeamera «Pusnkay.
Coneprxanue mporpaMMsl 1o (uU3MKe HArpaBleHO Ha (OPMHUPOBAHHUE €CTECTBEHHO-HAYYHON
IPaMOTHOCTH OO0Y4YaroLIUXCsd U OpraHU3alyi0 H3ydyeHHs (PU3MKU Ha JEATeJIbHOCTHOW ocHoBe. B
porpamMmMe 1o (pU3MKe YYUTHIBAIOTCS BO3MOKHOCTH Y4€OHOr0 IpeAMeTa B peajln3aluu TpeOOBaHUM
®I'OC OOO K mIaHUpPyEeMbIM JUYHOCTHBIM U METANPEAMETHBIM pe3yJjbTaTaM OOyuUeHHs, a TaKXKe
MEXITPEIMETHBIE CBS3HM €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus.
IIporpamma 1o ¢u3uKe yCTaHABIMBACT paclpejaeieHue ydyeOHOro marepuaiga Mo ToaaM
o0y4eHus (1o Kiaccam), peiaraeT MPUMEPHYIO IOCIIeA0BATEIbHOCTh U3YUEHHS TEM, OCHOBAaHHYIO
HAa JIOTMKE Pa3BUTHUS IIPEIMETHOTO COAECPKAHUS U yUETE BO3PACTHBIX OCOOEHHOCTEN 00yUYaroIuXCsl.
ITporpamma o ¢usuke pa3paboTaHa ¢ LEJIbI0 OKa3aHUS METOAMYECKON MOMOILU YYUTEIO B
co3JlaHMM paboueil MporpamMMsbl 10 y4eOHOMY ITpeIMETY.
@usnka SBISIETCS CHUCTEMOOOPA3yIOIIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
IIOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB M SIBJICHUI, M3ydaeMbIX XHMUEH,
Ouosiorueil, actpoHomuedt M (¢u3NUecKoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYIO
KapTUHY MHpa, IpelocTaBisieT Haubosee sCHble 00pa3iibl MPUMEHEHHs HayYHOT'0 MeTOia MO3HaHUs,
TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUHA O MUE.
Opna W3 IIaBHBIX 3a1ad (pu3myeckoro oOpa3oBaHUS B CTPYKType oOiiero oOpa3oBaHUs
COCTOMT B (OPMUPOBAHUM €CTECTBEHHO-HAYYHOM TIpaMOTHOCTM M HHTEpeca K Hayke Yy
00yUaroIuXxcs.
N3yuenne ¢u3znkn Ha 0a30BOM YpOBHE IMIpearojaraeT OBJaJEHUE  CIEAYIOUIMMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUHYIO TPAaMOTHOCTb:
® HAy4YHO OOBSACHSATH SBIICHMUS;
® OLIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOI'O UCCIIEI0OBaHMS;
® UHTEpHpPETUPOBaTh JAHHBIE M HCIOJIB30BaThb HAy4yHbIE [OKa3aTeNbCTBAa  JUIS
IIOJIy4€HUs BBIBOJIOB.
Ilenn wu3yueHuss (QU3MKK HA YPOBHE OCHOBHOIO oOHIEro o00pa3oBaHUS ONpEIENIeHbl B
Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «@Pusuka» B 00pa3oBaTeNIbHBIX OpraHU3aLUSAX
Poccuiickoit ~ @enepanuy, peaau3yOUIMX OCHOBHblEe  00IIe00pa3oBaTelbHbIE  MPOrPaMMBbI,
yTBepxkaAEHHON pemenueM Kosmnermn MunncrepcrBa mnpocsemeHuss Poccuiickoit denepaunn
(npotoko:n ot 3 aexadps 2019 r. Ne [IK-48H).
Henu usyvyenus puzuku:
e MpuOOpeTeHHEe WHTEpeca U CTPEMIICHUSI 00YJaromMXCcs K HAYYHOMY M3YYEHHUIO MPUPOJIBL,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE NPEACTABICHMH O HayyHOM METOA€ MO3HaHus M (hopMupOBaHHE
HCCIIEI0BATENbCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBICHUSM;

e (OpMHUPOBAHME HAYYHOIO MMPOBO33PEHHS KaK pe3ysbTaTa H3y4eHHs OCHOB CTPOCHUs
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (PH3HUKH;

e (opMHUpPOBaHME IIPECTABICHUNA O POJIU (PU3UKU ISl PA3BUTHUS APYIUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIA;



pa3BUTHE TPEICTaBICHUH O BO3MOXHBIX chepax Oyaymed npodeccnoHaabHOR
NesTeIbHOCTH, CBSI3aHHOM ¢ (PU3MKOMH, MOJArOTOBKA K JalbHEHIIeMy OOyYeHHMIO B 3TOM
HaIPaBJICHUU.

JlocTrKEeHHE ITHX 1IeJIe IporpaMMBbl IO PU3MKE HA YPOBHE OCHOBHOTO 00IIero oopazoBaHus
o0ecreunBaeTcs pelieHueM CIeAYIOInX 3a4aY:

npuoOpeTeHne 3HaHUM O AMCKPETHOM CTPOCHHMH BEIIECTBA, O MEXAaHMYECKHX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

npuoOpeTeHne YMEHUN OMUCHIBATh U OOBSICHATH (PU3UYECKUE SIBIICHUS C MCIIOJIb30BaHUEM
MOJTyYCHHBIX 3HAHHIA;

OCBOCHHE METOJIOB pEIICHUS NPOCTEHIINX pacu€THBIX 3aJa4 C HCIOJb30BaHHEM
(bU3NYECKUX MOJIETICH, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHI HaOJIIOJaTh MPUPOJIHBIC SIBJICHUS U BBINOJHATH OIBITHI, JAOOPATOPHBIE
paboThl M DKCIEPUMEHTAIBHBIC MCCICIOBAHUS C WCIOJIb30BAHUEM HW3MEPUTEIBHBIX
npuOopoB;

ocBocHHE TpUEMOB paboThl ¢ wuH(popMamnueir (HU3UYECKOTO COJCpPKAHUS, BKIHOYAs
MHGOPMAIIHIO O COBPEMEHHBIX JOCTHKEHHUAX (DPM3MKH, aHAIN3 ¥ KPUTUYECKOE OICHUBAHUE
nH(pOpMAIHH;

3HAKOMCTBO CO cdepamu MpoPecCHOHATBHON NeATEIbHOCTH, CBSI3aHHBIMH C (DU3HKOU, U
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIKEHHSIX (PH3MUECKON HAYKH.

Ha wu3ydenue ¢usuku (6a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro 0OpazoBaHMS
otBoauTCs 238 vacoB: B 7 kiacce — 68 "acoB (2 yaca B Hezeno), B 8 kinacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HEZIeINIO).

[Ipennaraemslii B mporpamme no (usmke nepeyeHb J1abOopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHAATEeNNbHBIN XapaKkTep, yUUTENb JeJIaeT BbIOOp MPOBEACHUS 1a00OPAaTOPHBIX padoT U OIBITOB
C y4éTOM HMHJIMBUIYAJIBbHBIX OCOOCHHOCTEH OOYyYaroIuXcs, CIUCKA SKCIEPUMEHTAIBHBIX 3aJlaHHiH,
IpegaraéMblx B paMKax OCHOBHOT'O TOCYJJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKeE.



COJEPKAHUE OBYYEHUA
7 KJIACC

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

®usuka — Hayka o mpupone. SBneHus npupoxabl. Pu3HUYECKUE SIBICHUA: MEXAHUYECKUE,
TEIJIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@dusnueckue BenuuMHBL. M3Mmepenue (¢usndyeckux BenuuuH. Dusndeckue MpuOOPHI.
[TorpemHocTs u3mMepeHnii. MexayHapoaHas CUCTEMa E€AVHMII.

Kak ¢usuka n qpyrue ecrecTBEHHbIE HAYKU M3Yy4aroT NMpUpoy. EcTecTBeHHO-HaY4HBIH METOX
MO3HaHUsA: HaOII0/IeHUE, TTOCTAHOBKA HAYYHOTO BOIPOCA, BBIABM)KEHUE THUIOTE3, SKCIIEPUMEHT I10
MPOBEpKE THUIOTE3, OObACHEHHE HalmonaeMoro spieHus. Onucanue (HU3NYECKHX SBICHHH C
IIOMOLIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TeII0BbIE, JIEKTPUUECKHUE, MAarHUTHBIE, CBETOBbIE SIBJICHMSL.

2. Owusunueckue npuOOpPHI W TMPOLEAYpa NPSMBIX HM3MEPEHHI aHAJOTOBBIM U IH(PPOBBHIM
prOOpOM.

Jlabopamopnusie pabomot u onvimel.

1. OmpeneneHue LEHbI JEICHUS IIKaIbl U3MEPUTEIHLHOTO MPUOOpAa.

N3mepenue paccTossHUMN.

W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETA.

Onpenenenre pa3smMepoB MaJIbIX TEl.

ke wNnN

N3mepenue TemmepaTypbl TpH TOMOIINM SKUIKOCTHOTO TEpPMOMETpa M JaTyuka
TEeMIEpPaTypHl.
6. IlpoBemeHue wuccreoBaHUs 10 TIPOBEPKE THUIOTE3bl: JAIBHOCTh TMOJETA IIapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIIe BHICOTA MTyCKa.

Pa3nen 2. [lepBonavajibHbIe CBeIeHUSI 0 CTPOEHMHU BelleCTBA.

CtpoeHue BeliecTBa: aTOMbI U MOJIEKYIIbI, UX pa3Mepbl. OMBITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEILIECTBA.

JlBmkenne wdactuil BemecTBa. CBs3b CKOPOCTH JIBIDKGHHS YACTHI[ C TEMIIEpaTypOu.
BbpoyHoBckoe nBmwkenue, nuddys3us. BzammomelcTBHE UYACTUIl BEIIECTBA: MPUTSHKEHHE U
OTTaJKHUBaHUE.

ArperatHple  COCTOSIHHS ~ BEIIECTBA: CTPOCHHE Ta30B, OJKHIKOCTEH W TBEPIBIX
(KpUCTAUTMYECKUX) Tell. B3aMMOCBS3b MEXKIy CBOMCTBAMH BEIISCTB B Pa3HBIX arperaTHbBIX
COCTOSTHUSIX U UX aTOMHO-MOJICKYJIIPHBIM cTpoeHHuEeM. OCOOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI.

Jemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO IBHIKEHUSI.

2. Ha6monenune nuddys3un.

3. HaGmroneHue sBICHUM, OOBACHSIIONUXCS TPHTSHKEHUEM WM OTTAJIKHBAHUEM YaCTHII

BEIIIECTBA.

Jlabopamopuwvie pabomuvl u onvimol.

1. Oruenka quamerpa aToMa METOZOM PsiIOB (C Ucoyib3oBaHueM (hoTorpadumii).

2. OmbIThl O HAOJIIOIEHUIO TEIUIOBOTO PAaCHIMPEHUS Ta30B.

3. OmnbIThl O OOHAPYKEHUIO ACUCTBUSI CUJT MOJIEKYISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHUe U B3auMoOAeiicTBUE TeJl.

Mexannueckoe aBUXKeHHE. PaBHOMEepHOE W HepaBHOMepHOe ABmkeHue. Ckopocts. CpemHsis
CKOPOCTH MPU HEPABHOMEPHOM JIBIKEHUU. PacuéT myTu u BpeMeHU JIBIKEHUS.



SIBrnenne nHepIMU. 3aKOH UHEPIMU. B3auMoaelcTBue Ten Kak MpuYuHa U3MEHEHUSI CKOPOCTH
IOBWOKEHMSI Tel. Macca kak Mepa MHEpTHOCTH Tena. IlnoTrHocth BemiecTBa. CBA3h IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00BbEMA BEIIeCTBA.

Cuna Kak XapakTepuCTHUKa B3auMOJecTBUA Tesl. Cuia ynpyrocTd u 3akoH I'yka. M3mepenue
CHJIBI C MOMOIIBI0 JUHAMOMeTpa. SIBlieHue TATOTEeHUs U cuia TsokecTH. Cuia TSHKecTH Ha APYTrux
miaHerax. Bec Ttema. HeecomocTh. CrnoxeHue CuJI, HaANpaBiIEHHBIX IO OAHOM MPSIMOM.
PaBHogeiicTByromas cui. Cuna tpeHus. TpeHue CKOJIbKEHUs U TpeHue Mokos. TpeHnue B npupojae u

TEXHUKE.
Hemoncmpayuu.
1. HaOmroneHue MEXaHUYECKOTO IBHKCHHS Tela.
2. H3mepeHne CKOpOCTH NPSAMOIMHEHHOTO JBUKCHUS.
3. HaOmnronenue siBIEHUS] HHEPLIUH.
4. HabmoneHne u3MEHEHHsI CKOPOCTH IIPU B3aUMOJICHCTBUH TeIl.
5. CpaBHEHHE MacC 10 B3aUMOJICUCTBUIO TEJ.
6. Cilo)KeHHe Cul, HallpaBJIEHHbBIX 110 OJIHOW MPSIMOM.

Jlabopamopuvie pabomol u onvimol.

1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JBIWKEHHUS (IIapuKa B KUAKOCTH, MOJIEIH
ANEKTPUYECKOTO aBTOMOOWJIS U TaK Jaee).

2. OmpeneneHue cpeiHeld CKOPOCTH CKONBXEHHs OpycKka WIM M[IapuKa [0 HAKIOHHOM
IJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPAOIO TeaA.

4. OnbIThl, JEMOHCTPUPYIONINE 3aBUCUMOCTh pACTSDKCHHS (IedopMaiuu) TMPYKUHBI OT
MIPUIIOKEHHOM CHUIIBI.

5. OneIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH CHUJIBI TPEHHSI CKOJBXKEHHUS OT Beca Tella U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEN.

Paznen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Hasnenne. CriocoObl yMEHbILIEHUSI U yBelIMuYeHUs JaBieHus. JlaBieHue rasza. 3aBHCHUMOCThb
JaBJIeHUS Ta3a oT o0bEMa, Temmneparypsl. Ilepenadya maBieHus TBEPABIMHU TEIaMH, KUIKOCTSIMHU U
razamu. 3akoH Ilackans. IlHeBMaTnueckue MamMHBL. 3aBUCUMOCTb JIaBJIEHUSI JKUJIKOCTHU OT
rryounsl. ['uapocraTudyeckuii napagokc. CooOmratontuecs: cocyanl. ['uapaBinueckiue MEXaHU3MBbI.

Atmocdepa 3emnaum u arMocdepHoe naBieHHe. [IpUumHBI CylecTBOBaHMS BO3AYIIHON
obonmoukn 3emuu. Ombir Toppuuennu. M3mepenue armochepHOro naBieHHs. 3aBUCHUMOCTD
aTMOC(epHOTro JAaBIEHHS OT BBICOTHI HaJl ypoBHEM Mops. IIpubops! U1t u3MepeHus aTMOC(epHOro
JTaBJICHHUS.

JleficTBrE KMIKOCTH W Tra3a Ha MOTPYXKEHHOE B HUX Teio. BrITankuBaromas (apxuMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

emoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS T'a3a OT TEMIIEPATYphl.

[Tepenaya naBiieHUs KUJIKOCTHIO M Ta30M.
Coo0marommecst CoCybl.

I'mppaBnuueckuit mpecc.

[IposiBinenue neiictBus aTMOC(HEPHOTO JaBICHHUS.

ok wnNPRE

3aBHCHUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00BEMa MOTPYKEHHOM YaCTU Tejla M IJIOTHOCTH

KHUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHON KUIKOCTH.

8. VYcioBue miuaBaHus TEJ: MJIABaHUE WM MOTPY>KEHUE TEN B 3aBUCMMOCTH OT COOTHOIICHUS
IUIOTHOCTEW T€JIa U JKUJIKOCTH.

Jlabopamopuvie pabomol u onvimol.



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

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

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

4. OnbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAIKUBAIOLICH CHIIBI, ACUCTBYIOLICH Ha TEJIO
B )KHJIKOCTH, OT 00bEMA MOTPYKEHHOM B )KHUIKOCTh YaCTH T€JIa U OT INIOTHOCTH JKUAKOCTH.

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

Pa3znesn 5. PaGoTa 1 MOIIHOCTH. DHEpPrus.

Mexanunyeckas padora. MOIIIHOCTb.

[TpocTbie MexaHU3MBI: pblYar, OJOK, HAKIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBECHS pbluara.
[IpumeneHnue npaBuia paBHOBECHsI pblyara K 010Ky. «3onoTtoe npasuio» mexanuku. KITJI npocTsix
MexaHu3MoB. IIpocTbie MeXaHNU3MBbI B OBITY M TEXHHUKE.

Mexannueckass 3Heprus. Kunerndeckas u noreHuuainbHas 3Heprus. lIpespamienue omHoro
BUJIa MEXaHUYECKOW SHEPTUU B IPYroi. 3aKOH COXPAHEHMSI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopuuvie pabomot u onvimel.

1. Ompenenenne pabOThl CHUJIBI TPEHHMsT MPU PABHOMEPHOM JBMKEHMM Tejla IO

TOPU30HTAIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycinoBUi paBHOBECHS pblyara.
N3mepenue KII/ HakJIIOHHOMN TUIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUSA MEXaHUYECKOM SHEPIUHU.
8 KUIACC

w

Pa3neu 6. TenJioBble siBJIeHUS.

OCHOBHBIE TNOJOXKEHUS MOJIEKYJISIPHO--KUHETHYECKONM TEOPUM CTPOEHUs BellecTBa. Macca U
pazMepsl  aroMOB M MoJeKyJd.  OmNbIThl, MOATBEPXKAAOIINE  OCHOBHBIE  IOJIOKEHHUS
MOJIEKYJIIPHO-KHHETHYECKOU TEOPHH.

Mopnenu TBEpAOro, KMJIKOrO M razoo0pa3HOro COCTOSHUN BemiecTBa. Kpucramiuueckue u
amop¢ubie Tena. OObSICHEHHE CBOICTB ra3oB, KUIKOCTEH W TBEPIBIX TNl HAa OCHOBE IMOJIOKCHHIA
MOJIEKYJISIPHO--KMHETUYECKOM Teopuu. C(CMauumBaHME M KalWUIAPHbIE sIBIEHUA. TemioBoe
pacUIMpEeHHE U CKATHUE.

Temneparypa. CBsA3b TeMIIepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABUKEHUS YacTULl. BHyTpeHH: s
sHeprusa. CrocoObl H3MEHEHHsI BHYTPEHHEH SHEepruu: Terionepeaada u copepiieHue pabotsl. Busl
TEIJIONEPEayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3IIyYCHHUE.

KomnuectBO TemimoTel. YaelpHas TEIUIOEMKOCTH BEIECTBA. 1e€IIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TemioBoro OanaHca. [lnmaBieHwe M OTBeplAeBaHHE KPUCTAILTMYECKUX
BEIIECTB. Y aenbHas Temora miasineHus. [lapoobpaszoanue u xonneHcanus. Vcnapenue. Kunenue.
VYiaenpHas TeIUIOTa MapooOpazoBaHMs. 3aBHCUMOCTh TEMIIEPATyphl KHIIEHUS OT aTMOC(HEPHOTro
JTABJICHUSI.

BrnaxnocTs Bo3ayxa.

OHeprus ToIMBA. Y IeJbHas TEMJI0Ta CTOPAHMUSL.

[Tpuniuns! pabots! TertoBbix apurateneit KI1/1 TennoBoro neurarens. TermioBble JBUTATENN
Y 3al1UTa OKPYKAIOIIEeH Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1. HaOGmoneHnne 6pOyHOBCKOTO IBHXKCHHS.



Ha6monenue quddysun.

HaGmtoienue sSBiIeHU CMAaYMBAHUS U KAMMJUTSIPHBIX SBJICHUA.

HaGuroienne TermioBoro pacimpeHus Tedl.

W3meHeHue naBiieHus ra3a Mpyu U3MEHEHUN 00bhEMa U HAarpeBAaHUH W OXJIAXKICHHH.
[IpaBuna nuamepeHus TemMnepaTyphbl.

Buael Terionepenauu.

OxtaxIeHre Mpu COBEPIIEHUU PaOOTHI.

HarpeBanue nipu coBepiiieHIH padOThI BHEITHUMH CHUJIAMH.

WML e WN
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. CpaBHEHME TEIIIOEMKOCTEN pa3IMYHbIX BELLECTB.

[y
=

. Habmronenue kunexus.

. HaGroieHne mocTosiHCTBa TeMIIepaTyphl IPH TUIABJICHHUH.

13. Mozaenu TEeIIOBEIX ABUTATEIICH.

Jlabopamopnuvie pabomot u onvimel.

1. OmbIThl 1O OOHAPYKCHUIO JICUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSDKEHUSI.
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2. OnbITHI IO BBIPALIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COMM WM caxapa.

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

4. OnmnpeneneHve AaBlIeHUs BO3ayXa B OajUIOHE HITIPHIIA.

5. OmbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHHS BO3/1yXa OT ero 00bEMa 1 HarpeBaHUs
WJIY OXJIAXKICHMUS.

6. IlpoBepka ruUMOTE3bl JUHEHHON 3aBUCUMOCTH JJMHBI CTOJIOMKA JKUIKOCTH B

TEPMOMETPUUECKOI TpyOKe OT TeMIlepaTypshl.

7. HaOnrogenwe W3MEHEHUs BHYTPEHHEH SHEpruu Tela B pe3yibTare TeIulonepenayn u

paboThl BHEITHUX CHUIL.

8. HccnenoBaHue sBJIEHMS TEIJI000OMEHA MTPU CMEUIMBAHUU XOJIOJAHOM U ropsYei BOBI.

9. OmnpezneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOW NMPHU TEINIOOOMEHE C HarpeThiM

METAIINYECKUM LIUJTUHAPOM.

10. Omnpenienenre yneabHONU TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca uCapeHusl.

12. OmnpenieneHrie OTHOCUTENBHOM BIaKHOCTH BO3TyXa.

13. Onpenienenye yieabHON TEIUIOTHI IUIaBJICHUS JIbJIA.

Pazjnen 7. DiekTpuyeckne u MATHUTHBIE SIBJIEHUSI.

Onektpusanus Ten. JBa poaa 3IeKTpUUECKUX 3apsiioB. B3zaumonelcTBre 3apsiKEHHBIX TeIl.
3akoH KynoHa (3aBUCMMOCTb CHJIBI B3aMMOJECHUCTBUS 3apsDKEHHBIX TeJl OT BEJIMYMHBI 3apsiioB U
paccTOSHUS MEXY TeJIaMu).

Onextpuueckoe mnone. Hanpspk€HHOCTH anexTpuyeckoro mons. [IpuHnun cymnepno3unuu
ANEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkrpuueckux 3apsaoB. DIEeMEHTApHBIM d1eKTpuueckuil 3apsa. CTpoeHne aToma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI AJIEKTPUUYECKOTO 3apsiia.

DONeKTpuYecKuid TOK. YCJIOBUSA CYIIECTBOBAaHUS dJEKTpUYECKOro Toka. Vcrounuku
MOCTOSIHHOTO TOKa. JIeMcTBUSL 3JEKTPUYECKOr0 TOKa (TEIUIOBOE, XHUMHMYECKOE, MAarHuTHOE).
DNEeKTPUYECKHM TOK B )KHUJIKOCTSIX U ra3ax.

DnekTpuyeckas 1enb. Cuiia Toka. DieKTpruieckoe HanpsbkeHrue. COnpoTUBIEHHE MPOBOIHUKA.
YneneHOe conpoTuBieHUE BemiecTBa. 3akoH Oma nna ydactka nenu. [locimenmoBarenbHoe U
[apajuIeIbHOE COEIMHEHNE IIPOBOHUKOB.

PaboTta u MOLTHOCTH AMEKTpHUEcKOro Toka. 3akoH J[xoyns—JIeHma. DnekTpuueckue Henu u
MOTpeOUTENH IEKTPUUECKOi sHeprun B OpITy. KopoTkoe 3aMbIkaHue.

[locTostHHBIE MarHWTHL. B3aumonelcTBHE TOCTOSHHBIX MarHUTOB. MarHuTHoe ToOJIE.
MarnuTtHoe nosie 3eMJId U €ro 3HaueHue i ku3HU Ha 3emue. OnbIT Dpcrena. MarHuTHoe mose
ANEKTPUYECKOTO TOKA. [IprMeHeHue 31eKTpOMarHuToB B TeXHUKE. J[eiCTBME MAarHUTHOTO IOJS Ha



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

Oneitel  @apages.  SBnenwe  anekrpomarHuTHoW — uHaykuuu.  [lpaBuno  Jlenna.
Onektporenepatop. CrocoObl MOTY4YeHHUsS] DIEKTPUUYECKOW OSHEPruu. DJEKTPOCTAHIMH Ha
BO300HOBIISIEMBIX UICTOYHHKAX SHEPTUH.

Jemoncmpayuu.

DnekTpu3aius Tel.
JIBa poja 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJCHCTBUE 3apsyKEHHBIX TEll.
YCTpoiCTBO M IEMCTBUE AIIEKTPOCKOTA.
DneKkTpocTaTU4ecKas NHIYKIHUS.
3aKOH COXpaHEHUs IIEKTPUUECKUX 3apsI0B.
[IpOBOIHUKYN U TUBIAEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUH 3JIEKTPUYECKOTO OIS,
HcTouHMKH TOCTOSIHHOTO TOKA.
JlefiCcTBUSA 3IEKTPUYECKOTO TOKA.

. DIEKTPUYECKUM TOK B KUJIKOCTH.

. ['a30BbIi pa3psa.
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. I3MepeHune cuiibl TOKa aMIepMeTpOM.

[EEN
w

. I3MepeHne 27eKTpUYECKOr0 HaIIPSIKEHUS BOJIBTMETPOM.

. Peocrar 1 Mara3zuH conpoTuBIIEHUI.

. B3anmopelcTBre MOCTOSHHBIX MarHUTOB.

. MonenupoBanue HEBO3MOXXHOCTH Pa3ACIICHU I1I00COB MarHUTa.
. MonenupoBaHue MarHUTHBIX NOJIEW TOCTOSIHHBIX MarHUTOB.
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. OmeIT Opcrena.
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. MarauTHoe€ 1ose Toka. DJIeKTPOMarHur.

. JlelicTBUE MarHUTHOTO TOJIsI HA TPOBOJAHUK C TOKOM.

. DNEKTPOABUIaTENb IIOCTOSHHOTO TOKA.

. UccnenoBanue siBI€HUS 3JIEKTPOMAarHUTHON UHIYKIIUH.
. OnbiTEl Papases.
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. 3aBUCUMOCTBH HaIrpaBJICHUA HHAYKIIUOHHOI'O TOKa OT YCJ'IOBI/II\/JI €ro BOBHUKHOBCHUHSI.

25. DeKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbIThI 10 HAOTIOEHHUIO STIEKTPU3AIUH TN HHIYKIIMEH 1 MPU COMPUKOCHOBEHUH.
I/ICCHGHOBaHHe JleﬁCTBHH QJICKTPHUYCCKOIO IT0JIA Ha IIPOBOAHUKH U JUIJICKTPUKH.

COopka u mpoBepKa pabOThI AIEKTPUIECKON IETH MMOCTOSTHHOTO TOKA.

W3mepenue u peryimpoBaHHUe CHITBI TOKA.

W3mepenue u peryiupoBaHue HAMPSHKCHHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, HAYIIETO 4Yepe3 PEe3UCTOp, OT CONPOTHUBICHHUS
pe3ucTOpa M HAMPSKEHUS Ha PE3UCTOPE.

oA wWNPRE

7. OmbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUYECKOTO COMPOTHBICHUS MPOBOJHHUKA
OT €ro JJIMHBI, IJIOUIa/Id OTIEPEYHOT0 CEUEHUsl U MaTepHraa.

8. IlpoBepka mpaBuiia CIIOXKEHMS HAIPsDKEHUH NPU TOCIEN0BATEIBHOM COEIUHEHUM JBYX
PE3UCTOPOB.

9. IlpoBepka mmpaBuiia Ui CUIIbI TOKA IPH NapauIEIbHOM COEIUHEHUN PE3UCTOPOB.

10. Onpenenenne padboOThI HIEKTPUYECKOTO TOKA, UIIYLIETO Yepe3 PE3UCTOP.

11. OnpeneneHne MOIIHOCTH 3JIEKTPUUECKOTI0 TOKA, BBIJEIAEMON Ha PE3UCTOpE.

12. NccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYLIErO YEpe3 JIAMIIOUKY, OT HalpsKEHUS Ha
HEH.

13. Onpenenenne KIIJ{ narpesaresns.



14. MccnenoBaHue MarHUTHOTO B3aMMOJECHCTBHS IIOCTOSHHBIX MarHUTOB.

15. MI3yyeHne MarHuTHOT'O 1OJIsE TOCTOSIHHBIX MarHUTOB NMPH UX OOBEAUHEHUH U pa3IeIICHUH.

16. HccnenoBanue NEUCTBUS dJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl B3aUMOJAEWUCTBUS KATYIIKH C TOKOM H
Mar"uTa OT CHJIbl TOKAa M HAIIPABJICHUS TOKA B KaTYyIIIKE.

18. M3y4yeHue neiCcTBUS MATHUTHOTO I10JIS HA IPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 U3ydeHue paboThl 3JIEKTPOABUIaTENs.

20. U3mepenue KIIJI anexTpoaBUTraTeIbHON YCTAHOBKHU.

21. OnbpITBl 1O HCCJENOBAHUIO SIBIEHUS DJIEKTPOMAarHUTHOM MHIYKIUHU: HCCIEJOBaHHE
M3MEHEHUH 3HAYCHUs U HaIllPaBJICHUs NHIYKLIUOHHOTO TOKa.
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Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexanuueckoe paBmkeHue. MarepuanpHas Touka. Cucrema otcuéra. OTHOCHUTEIBHOCTH
MEXaHUYECKOro  JIBW)KEHMs. PaBHOMepHoe  mpsMoiuHelHoe  ABuxkeHue. HepaBHomepHOE
npsAMOJIMHEHOE BHKeHUE. CpelHsAsl © MTHOBEHHAsl CKOPOCTb TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenne. PaBHOyCKOpeHHOE mpsMoiinHEHHOe aBwkeHue. CBoOomHOoe mameHue. OIMbBIThI
lNasmanes.

PaBHoMepHOe nBmXeHUE MO OKpyxkHOocTH. [lepmon m uvacrora obOpamienus. JluneiliHas u
yrioBas CKOpocTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHE.

[IepBeii 3akoH Hbrorona. Bropoit 3axkon Hserorona. Tpermii 3axkon Herotona. I[lpmHnmmn
CYNEPNO3UIIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHHs CKOJIbKEHHS, CUJIa TPEHUS TOKOS,
JpyTUe BUbI TPEHUS.

Cuiia TSKECTH U 3aKOH BCEMHPHOTO TSATOTEHHUSI. Y CKOpeHHE CBOOOAHOTO TajieHus. JBrmkeHne
rmaHeT Bokpyr Comnna. [lepBas kocmuyeckasi ckopocTb. HeBecoMOCTh U ieperpy3ku.

PaBHOBecue MarepuanbHOM TOukHU. AOCOMOTHO TBEpIOE Teno. PaBHOBecue TBEPAOro Temna c
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Wmnynec Tena. M3menenue wummynbca. Wmmynbc cuiibl. 3aKOH COXpaHEHHsS] HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanunueckas paboTa 1 MOIIHOCTh. PaboTa cui TsKecTH, ynpyrocTH, TpeHus. CBs3b SHEpTuu
u pabotel. [loTeHnnanpHast SHEPTUs Tena, MOJHATOTO HAJl TTOBEPXHOCTHIO 3eMid. [loTeHinanbpHast
SHeprus cxatol npyxuHbl. Kunernueckas sHeprusi. TeopemMa O KMHETUYECKON 3HEPTrUU. 3aKOH
COXPAHEHUS MEXAHUYECKOW SHEPTUH.

Jemoncmpayuu.

1. HaOmroneHne MeXaHUYeCKOTO BMKEHUS Tella OTHOCUTEIHHO Pa3HBIX TE OTCUETA.

2. CpaBHeHHE MyTEN U TPACKTOPUIN JBUIKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTEIbHO Pa3HbIX
TEeJI OTCYETA.

H3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.

Hccnenosanue nprus3HakoB paBHOYCKOPEHHOIO IBUKEHHUS.

Habmroienne ABMKEHUS TeNa M0 OKPY>KHOCTH.

Habnronenne MexaHMYECKUX SBJICHUHN, MPOUCXOAAIINX B cucTeMe oTcuéTa «Tenexka» npu
e paBHOMEPHOM U YCKOPEHHOM JIBU)KEHUU OTHOCUTEIHHO KaOuHeTa (PU3UKU.

7. 3aBHCUMOCTb YCKOPEHHMS T€Jla OT MACChl T€JIa U JECHCTBYIONIEH HA HETO CUJIBI.

8. HaOmrogeHue paBeHCTBA CUJI MPU B3aUMOJICHCTBUU TEII.

9. H3MeHeHue Beca Tena Ipu YCKOPEHHOM JIBUKEHUH.
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10. Ilepenaya umnyibca Npu B3aUMOJECUCTBUU TEIL.
11. IlpeoOpa3oBaHust SHEPTHH ITPU B3AUMOJICHCTBUH TEJI.
12. CoxpaHeHHe UMITYJIbCa TPU HEYIIPYTOM B3aMMOACHCTBUHU.



13. CoxpaHeHune uMnyibca Ipu abCOIIOTHO YIIPYTOM B3aUMOJEHCTBUY.

14. HaGmroieHue peakTUBHOTO JIBUKCHUS.

15. CoxpaHeHnne MeXaHU4eCKOH SHEPTHH MTPU CBOOOTHOM Ta/ICHHUH.

16. CoxpaHeHue MEXaHNYECKOW SHEPTUU NPH JBHKEHUU TeJla MO IEHCTBUEM IPY>KUHBI.

Jlabopamopuusie pabomot u onvimel.

1. KoHcTpynpoBaHue TpaKTa [yl pa3roHa U AajJbHEMIIEro paBHOMEPHOIO ABM)KEHUS IIapuKa
WM TEJIEXKKH.

2. OmnpezneneHue CcpemHEl CKOPOCTH CKONBXEHUS Opycka WM JABIDKEHHUS IIapuKa II0
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpezneneHue YCKOpPEHMsI Tejla IpPU PaBHOYCKOPEHHOM JIBKEHMHM 110 HaKJIOHHOMN
IJIOCKOCTH.

4. WccnenoBaHue 3aBHCHMOCTH IYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBM)KEHUHU 0e3
Ha4aJbHOW CKOPOCTH.

5. IlpoBepka runoressl: €ciM NMPU PABHOYCKOPEHHOM JBMKEHUU O€3 HaualbHOH CKOPOCTH

IIyTH OTHOCSATCA KakK psiji HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE MPOMEXYTKH BPEMEHHU

OJIMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CUIIBI TPEHUS CKOJIBKEHMSI OT CHJIbI HOPMAJIbHOTO JJABJIECHMUSL.

Onpenenenne KO3PPUITUSHTA TPSCHHUS CKOJBKCHHS.

Onpenenenne KECTKOCTU MPYKUHBI.

© N

Omnpenenenue pabOThl CHJIBI TPEHHUS TPH PABHOMEPHOM JBIDKEHHU Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
10. Onpenenenue pabOTHl CHIBI YOPYrOCTH TMPH TOABEME Tpy3a C UCIOIb30BaHUEM
HEMOJIBUYKHOTO U MOABHKHOTO OJIOKOB.

11. 3y4yeHune 3aK0OHA COXPAHEHUS SHEPTUH.

Pazgen 9. Mexanuveckue KoJie0aHUsI M BOJIHBI.

KonebarenbHoe nBuxkeHune. OCHOBHBIE XapaKTEPUCTUKU KoJIeOaHMN: NEepUoOJ, YacToTa,
aMIMTyna.  MareMaTHdecKMil W IPYKUHHBIM  MaATHMKU. [IpeBpamieHue »Heprum Ipu
K0J1e0aTeIbHOM JABM)KEHUU.

3aryxatomue KonebaHus. BpiHyxIeHHble KoneOaHus. Pe3zoHanc. MeXxaHHMUECKHE BOJIHBI.
CpolicTBa MexaHMUYeCKHUX BOJIH. IIpofonpHble M nonepeyHslie BONHBIL. J[JIMHA BOJIHBI U CKOPOCTH €€
pacrnpocTpaHeHusl. MexaHn4ecKHe BOJIHbBI B TBEPJIOM Teje, CEHCMUYECKHE BOJIHBI.

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

Jemoncmpayuu.

Habntonenue xoneOaHuii Tes Mo 1eHCTBUEM CHIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habntoienue BBIHYX/IEHHBIX KOJie0aHUIl U pe30HaHca.

PacnipocTpanenre npooabHBIX U MONEPEYHBIX BOJIH (HAa MOJIENH).

HabmtoneHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

. AKycTHYeCcKul pe30HaHC.

JIaﬁopamoprle padomout u onvimol.

1. Ompenenenue 4acTOThl U EpHOa KoJIeOaHU MaTeMAaTHYECKOT0 MasiTHUKA.
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2. OrmpeneneHue 4acTOTHI U IepUoAa KoJeOaHu MPy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH MEepUOJia KOJeOaHUH TOJBEIIEHHOTO K HUTU Ipy3a OT JJIMHBI
HUTHU.

4. WccnenoBaHue 3aBUCUMOCTH IEpHOJia KOJIeOaHUH MPYKUHHOTO MaITHUKA OT MacChl TPy3a.

5. TlpoBepka HE3aBUCHMOCTH Mepuoja KojebaHui rpys3a, MOABEIIEHHOTO K HUTHU, OT Macchl
rpysa.

6. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD NEepUo/a KojaeOaHui MPYKUHHOTO MAasTHUKA OT
MacChl Tpy3a U KECTKOCTU MPYKUHBI.



7. VI3mepeHue yckopeHUs: CBOOOJIHOTO MaIeHuUs.
Pa3nea 10. D1eKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHuTHbIE BOJHBI. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
[Ikana >meKTpOMarHUTHBIX BOJH. McIob30BaHNE IEKTPOMArHUTHBIX BOJH J1JIsi COTOBOM CBSI3U.
DnexTpoMarHuTHas npupoaa cera. CKopocTh cBeTta. BonHOBbIE cBOICTBA CBETA.
Jemoncmpayuu.
1. CsoiicTBa 3JEKTPOMArHUTHBIX BOJIH.
2. BoJsHOBBIE CBOMCTBA CBETA.
Jlabopamopuusie pabomot u onvimel.
1. H3ydeHue CBOICTB 3JE€KTPOMArHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesnedoHa.
Paspnen 11. CBeToBbIe IBJICHUS.
JlyueBas wmopnenbp cBera. HMcrounuku cBera. [IpsmosiMHENHHOE pacnpoOCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxenue cBera. [lnockoe 3epkano. 3aKkoH OTpa)XeHUs CBETA.
[Ipenomiienue cBera. 3akoH mpenomieHusi cBeTa. [lonHoe BHyTpeHHEe OTpa)kKeHHE CBeTa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox nydeit B nuH3e. Ontuueckas cuctema ¢oToarnmnapara, MUKpPOCKOIA U TEJIECKOIIa.
I'ma3 kak ontudeckas cucreMa. br30pyKocTh U AalbHO30PKOCTb.
Pasznoxxenue Genoro ceera B crekTp. OmbiTel HetoToHa. CrokeHHE CIEKTPajIbHBIX IIBETOB.
JHucnepcus cBeTa.
Jemoncmpayuu.
[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonydenue n3006pakeHuii B MIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
IIpenomiienue cBera.
OnTruyeckuii CBETOBO/I.
Xon nydeil B cobuparouieil 1uH3e.
Xo Jlydel B pacCenBaroLeH JIMH3E.
[Tomy4yenne n300paXkeHU C MOMOIIBIO JIMH3.
. Ilpunnun aeiictBus oToamnmnapara, MUKPOCKOIIa U TENIECKOTA.
10 Mopens rnasa.
11. PaznoxxeHue 6enoro cBera B CEKTp.
12. [lonyueHue 6en0ro cBeTa MpH CI0KEHUHU CBETA Pa3HbIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH yIila OTPaKeHHUs] CBETOBOTO JIy4a OT yriia NajeHusl.
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2. H3yueHue xapaKTepUCTHK MU300pakeHUs MpeaAMeTa B IIJIOCKOM 3epKaJle.

3. HccnenoBanue 3aBUCMMOCTH yIJia MPETOMJIEHUS CBETOBOIO JIyda OT yIJla MaJeHusi Ha
IPaHULE «BO3TyX—CTEKIIO».

[Tonmy4yenne n300paXkeHU C MOMOIIBIO COOMPAIOIIEH JTMH3BI.

Onpenenenne GOKYCHOT'O pacCTOSHUS U ONITUYECKOM CHIIBI COOMpArOILeil IMH3BI.

OMnBITHI IO PA3IOKEHHUIO OENIOr0 CBETA B CHEKTP.
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OnBbITHI 10 BOCTIPUSTHIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.

Pa?.zlen 12. KBaHTOBBIC SIBJICHHS.

Omnwitel Pesepdopna u muranerapnas Mozenb aroma. Mogens atoma bopa. Mcnyckanue u
IIOIJIOMICHUE CBETAa aTOMOM. KBantel. JInneiiuateie CIICKTPHI.

PagnoakTuBHOCTH. Anba-, 6eTa- 1 ramma-uznydenus. CTpoeHre aToMHOro siipa. Hykiionnas
MojJieTb aTOMHOTO sifipa. M3oTomnbl. PannoaktuBHbie nmpeBpamieHus. [lepuoa momypacnaga aTOMHBIX

aep.



SnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsSI0BOIO U MAacCCOBOTO YHCEN. DHEPIrusl CBSI3HU
aTOMHBIX siiep. CBsi3b Macchl M dHEpruu. Peakuuu cuHTe3a u jaeneHus saep. VICTOUHUKH SHEPrUH
Comnnua u 3BE371.

SnepHas snepretuka. JleiicTBHs paAOAKTUBHBIX U3JIyY€HUH Ha KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3ITy4EHUS U TIOTIIOIICHUS.

CrieKTphl pa3dHbIX Ta30B.

CrnexTp Bomopo/a.

Habmonenue TpekoB B kamepe BunbcoHa.

PaGota cuérurka HOHU3UPYIOMINUX U3TYyUCHHH.

. Perucrpauus uznyueHuss npupoIHbIX MUHEPAJIOB U MPOIYKTOB.
ﬂaﬁopamopuble padomul u onvimol.

1. HaOumoieHne CIUIONIHBIX U JIMHEHYATHIX CIIEKTPOB M3JIYUCHUS.
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2. HccnenoBaHue TPEKOB: HM3MEPEHHE OSHEPIMH YAaCTUIBI 10 TOPMO3HOMY TYTH (I10

dboTorpadpusam).

3. H3mepenue paanoakTHBHOTO (poHa.

IToBTOpHTE/ILHO-000011IAKOIIIUI MOLYIb.

[ToBTOPUTEIEHO--0000IIAIONTUI MOy MPEAHA3HAYCH JUIS CHCTEMaTH3allid U 0000IeHus
MPEMETHOTO COJICPIKAHUS M OIBITa JEATEILHOCTH, MPHOOPETEHHOTO MPH HM3YYCHUH BCETO Kypca
Gu3nKK, a TaKKe IS TOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHy IO (usmke yis
00y4aromuxcs, BEIOPABIINX 3TOT Y4EOHBIH MpeaMeT.

[Ipu n3ydeHun JaHHOTO MOJYJISl PEATH3YIOTCS U CUCTEMATH3UPYIOTCS BHIIBI JESITEILHOCTH, Ha
OCHOBE KOTOPBIX OOECTeYMBAETCS JOCTHKEHHME IMPEIMETHBIX W METaNpeIMETHBIX IIIaHUPYEMbIX
pe3yabTaToB 00yueHus, (OPMHUPYETCS €CTECTBEHHOHAy4Hass TPaMOTHOCTb: OCBOEHHME Hay4HBIX
METOZOB HCCJICOBAHUS SBJICHUH TIPHPOJIBI M TEXHUKH, OBJIAJCHUE YMEHHUSMH OOBSICHSTH
¢dbusnveckne SBICHUS, TPUMEHSIS MOJTyYeHHbBIE 3HAHUS, PEelIaTh 3a7aqd, B TOM YHCIIE KaueCTBEHHBIC
U SKCTIEPUMEHTAJIbHBIE.

[TpuHIMNMATBHO AESATETbHOCTHBIN XapakTep JaHHOTO pa3jiena pealnsyercs 3a C4€T TOro, 4To
o0yyJarommuecs BBITIOIHSIIOT 3a/JaHMsI, B KOTOPBIX UM IpeIaraercs:

Ha OCHOBE TOJYYEHHBIX 3HAHWH pacro3HaBaTh U HAYYHO OOBICHATH (PU3MUYECKHUE SIBICHUS B
OKpY>KaroIlel Ipupoje U MOBCEIHEBHON KHU3HH;

WCIONIb30BaTh HAYYHBIE METOJBI HCCIEeNOBaHUS (PU3MYECKUX SBICHWN, B TOM YHCIE IS
MIPOBEPKH THITOTE3 U TOTYICHHUST TEOPETHIECKUX BBIBOJIOB;

OOBSICHATh Hay4yHblE OCHOBBI HamOOJee BAKHBIX JOCTHDKEHHH COBPEMEHHBIX TEXHOJOTHIA,
HamnpuMep, MPAaKTUYECKOT0 HCIOIb30BAHUS PA3IUYHBIX MCTOYHHKOB SHEPIMH HAa OCHOBE 3aKOHA
IIPEBpAILEHHs U COXPAHEHHS BCEX N3BECTHBIX BUJOB SHEPIUU.



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

I/ISY‘ICHI/IC (1)I/ISI/IKI/I Ha YPpOBHE OCHOBHOI'O O6IH€FO 06p330BaHI/I5I HaIIpaBJICHO HAa NOCTHUXXCHHUC

JIMYHOCTHBIX, MCTAIIPCAMCTHLIX U IIPECAMCTHBIX 06p330BaT€J'IBHBIX PE3YJIbTATOB.

B pesymbrare wu3ydeHwss (UMK HA YpPOBHE OCHOBHOTO 0O0mero oOpa3oBaHUS Y

oOyuatomerocst 0yayT chhopMHUPOBAHEI CIEAYIONTUE IMYHOCTHBIC PE3yIbTAThl B HACTH:

1) naTPHOTHUYECKOT0 BOCTIUTAHUSA:

— MpPOSIBIICHUE MHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCUMCKON (hH3HuecKkoi
HaYyKH;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSAM POCCUNUCKUX YUEHBIX--(DU3HKOB,;

2) rpaKJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA

— TOTOBHOCTh K aKTHUBHOMY Y4YaCTHIO B OOCYXJEHHUU OOIIECTBEHHO 3HAYMMBIX M STHYECKHX
npo0JieM, CBS3aHHBIX C MPAKTHUYECKUM ITPUMEHEHUEM JOCTHUKEHUH (PU3UKU;

— OCO3HAHUE BAXKHOCTU MOPATBbHO--3TUYECKUX MIPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPHUATHE 3CTETUYECKHX KauecTB (DU3MUECKOW HayKH: €€ TapMOHMYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUS:

— OCO3HaHUE ILIEHHOCTU (PU3MUECKOW HAyKH KaK MOIIHOIO WHCTPYMEHTA MO3HAaHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHENUIIIEN COCTABIISIIOLIEN KYJIbTYPHI,

— pa3BUTHE HAYYHOH JIFOO03HATEIHHOCTH, MHTEPECA K UCCIEI0BATENbCKON eI TEIbHOCTH,

5) dopmupoBanusi KyJbTYpPbl 310POBbs U IMOIHOHAJIBLHOTO 0JIATONOJIYYMSI:

— OCO3HaHME IIEHHOCTH 0E30MacHOT0 00pa3a KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTHU TMpaBWJ 0€30MacHOr0 MOBEACHUS HAa TPAHCHOPTE, Ha JOpOrax, ¢ dJIEKTPHUECKUM H
TEIJIOBBIM 000pY0OBaHUEM B JOMAIIIHUX YCIIOBUSIX;

— c(hOpMUPOBAHHOCTh HaBBIKA PEQIICKCHH, TPU3HAHUE CBOETO MpaBa Ha OUIMOKY U TaKOTO ke
1paBa y JIpyroro 4ejoBeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

— aKTUBHOE y4YacCTHE€ B PCIICHUHM MPAKTUYECKUX 3aJad (B paMKax CEeMbH, 00pa30BaTeIbHOMN
OpraHu3aIy, TOPo/ia, Kpas) TEXHOJIOTHYECKON U COIMAIbHOW HAIIPABICHHOCTH, TPEOYIOIMNX B
TOM YHCIIe U (PU3NIECKUX 3HAHUM,

— MHTEPEC K MPAKTHUYECKOMY U3YUEHUI0 MPOeCcCuid, CBI3aHHBIX ¢ (PU3UKOM;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUA:

— OpHEHTalHMs Ha TpUMEHEeHHWe (U3MYECKUX 3HAHWUW MJIs peIIeHHus 3aJad B 00iacTu
OKPY’KaIOIIEeH CpeJbl, TUITAHUPOBAHMSI TTOCTYITKOB M OIIEHKH MX BO3MOXKHBIX IOCJIEICTBHUM IS
OKpYKarolleu cpebl;

— OCO3HAHUE TJIO0AIBHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM U MyTeH UX PEIICHMS;

8) ajanTanuu K U3MEHSIIOIIMMCH YCJIOBUSAM COLHUAIBLHON U MPUPOIHOH CPe/Ibl:

— NMOTPeOHOCTh BO B3aMMOJICHCTBUU MPH BBIMOIHEHUH MCCIIEIOBAHUMN U MPOEKTOB (PU3NUYECKOM
HAIPaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JIPYTHX;

— MOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESITeIbHOCTD;

— NOTpeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM unciie GOpMyIUPOBATh UJIEH, IIOHATHS,
TUNOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHUSIX;

— 0co3HaHue AeUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00aCTH (DU3HKH;

— IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

— CTpEMJICHHE aHAIIM3UPOBATh U BBISIBIISITH B3AMMOCBSI3H MIPUPOJIBI, OOIIECTBA U IKOHOMUKH, B
TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NICCKUX 3HAHUN;



e — OIICHKA CBOMX JICHCTBUH C YYETOM BIHUSHUSA HA OKPYXKAIONIYIO CPEIy, BO3MOXKHBIX
[JI00ATBHBIX TOCIEACTBHM.

METAINIPEAMETHBIE PE3YJIbTATBI

B pe3ynbraTe ocBOEHUS Mporpammbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs y
oOydatomerocss Oyayr cGOpMHpOBaHBI MeTampeIMeTHbIE Pe3yJbTAThI, BKIIOYAIOIINE
MO3HABATENbHbIE YHUBEpCANbHbIE Y4eOHBIE JCHCTBHS, KOMMYHHKATHUBHBIE YHHBEpCaIbHbIC
yueOHbIe AeUCTBUS, PETYJIATUBHBIEC YHUBEPCAIbHbIE YueOHbIC ACHCTBHUS.

Ilo3HaBaTebHBIE YHUBEPCAJbHLIC yqeﬁnble JeHCTBUA

Ba3oBble 1oruyeckue geiicTBUA:

®  BBISBJITH U XapaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBICHUN);

®  YCTaHABJIMBATh CYIIECTBEHHBIM NMPU3HAK KJIACCH(PHUKAIWMK, OCHOBaHHSA JUISI O0OOIIEHUS U
CpaBHEHUS,

®  BBIBITH 3aKOHOMEPHOCTH W TIPOTUBOPEYMS B pPACCMATPHBAEMBIX (hakTaX, NAaHHBIX M
HaOJIOACHUAX, OTHOCALIUXCS K (PU3MUECKUM SIBIICHUSM;

®  BBIBIATH NPUYHMHHO--CIICJICTBEHHBIC CBSI3M TPU HM3YYCHUH (PHU3UYECKUX SBICHHHA U
IIPOLIECCOB, J€aTh BBIBOJABI C UCIOJIb30BAHUEM JEIYKTHBHBIX M MHIYKTHBHBIX YMO3aKIIOUEHUH,
BBIJIBUTATh THITOTE3HI O B3aUMOCBSI3SIX (PH3NUECKUX BEITHUYNH;

®  CaMOCTOSTEIbHO BBIOMpATh CIOCOO pelieHHs yueOHOH Qu3nueckoil 3agauu (CpaBHEHHE
HECKOJIbKUX BAapUAHTOB pEIIEHHs, BHIOOp HamOoJee MOAXOMAIIET0 C YYETOM CaMOCTOSITENBHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue 1eHCTBHA:

®  HCIIOJIb30BAaTh BOIPOCHI KaK MCCIIEI0BATEIbCKHI HHCTPYMEHT MTO3HAHNUS;

® TPOBOAWTH IO CAMOCTOSITENIFHO COCTaBJICHHOMY IUJIAHY OIBIT, HECIOXKHBIN (QH3MUECKUit
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIIeI0BaHNE (PU3NUYECKOTO SIBICHHUS;

® OICHHWBATh Ha MPHUMEHUMOCTh W JOCTOBEPHOCTh WH(OPMAILHUIO, IMOJIYYCHHYIO B XOJIe
UCCIIeIOBaHUS WIIH HKCIIEPUMEHTA;

®  CaMOCTOSITEIHHO (OPMYIHPOBATH OOOOMICHUST M BBIBOIBI MO Pe3ybTaTaM IPOBEIEHHOTO
HaOJIIOICHNUS, OIIbITA, UCCIICOBAHMS;

® TPOTHO3MPOBATH BO3MOXKHOE NallbHEHIee pa3BUTHE (PU3MUECKUX TPOIECCOB, a TaKKe
BBIJIBUTaTh MPEIOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

® [PUMEHATh paA3IMYHBIE METOJbl, WHCTPYMEHTBl M 3allpOChl INpPU IOHCKE U OTOOpe
MH(}OPMAaLIUY WIH JaHHBIX C YUETOM IPEAIoKeHHON yueOHOo! (hr3nueckoi 3a1auu;

®  aHaNM3MPOBATh, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATh MH(DOPMAIMIO PA3TUUHBIX BUI0B
1 (hopM IpesICTaBICHUS;

®  CaMOCTOSITEIbHO BHIOMPATh ONTUMANbHYIO (OpMY TMpeICTaBICHUS HWHPOpPMALUU U
WTIOCTPUPOBATh pPellaeMble 3a7jaul HECIO0XKHBIMHM CXE€MaMM, uarpaMMaMiu, HHOW rpapukoi 1 ux
KOMOUHAIUSIMHU.

KomMyHHKaTHBHbIE YHHBepcaJbHble Y4eOHbIe el CTBHUA:

e B X07¢ OOCYXJIEeHHsI y4eOHOTO MaTepHalia, pe3yIbTaTOB JIA0OPATOPHBIX PabOT U MPOECKTOB
3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl M BBICKA3bIBaTh MJICH, HALEJICHHBIC Ha
pelleHre 3aJauu 1 MoAJep KaHue 01aroxenaTeJIbHOCTH OOIEHHMS;

®  CONOCTABIISATH CBOM CY)KICHHS C CY)KICHUSAMU JPYTUX YYaCTHUKOB JMANOra, 0OHApy>KUBATh
pa3nuyKe U CXOJCTBO NO3HULIUH;



e  BBIPaXaTb CBOIO TOUKY 3PEHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX;

e  myOJIMYHO MPEICTABIATH PE3YJIbTATHI BHIMOIHEHHOTO (PU3NYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCIIEIOBaHMsI, IPOCKTA);

® T[IOHMMAaTh W HUCIOJH30BATh MPEUMYIIECTBA KOMAHAHOW M MHIMBHIYaJIbHOW pabOTHI MpHU
peleHNH KOHKPETHON (PU3NYECKOi Mpo0ieMbl;

® IPUHAMAThb LEIM COBMECTHOM JEATECIBHOCTH, OPraHU30BbIBaTh JCUCTBUS 1O €€
JOCTH)KEHUIO: PACHpPENeNsaTh pPOJiM, OOCYXKIaTh MPOLECCHl U PE3yslbTaTbl COBMECTHOW paloOThI,
0000111aTh MHEHUSI HECKOJIBKHX JIIOJICH;

®  BBIIOJHATH CBOK 4YacTb pPabOThl, JOCTUTas KadeCTBEHHOI'O pe3ysbTaTa IO CBOEMY
HaIIpaBJICHUIO U KOOPAVHUPYS CBOU ACUCTBUSA C APYTMMH YICHAMUA KOMAH/bI;

®  OIECHMBATh KAayeCTBO CBOETr0 BKJaJa B OOMIMHA MPOAYKT IO KPUTEPUSAM, CAMOCTOSITEIbHO
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMMOJCHCTBHSL.

PeryisiTuBHbIe yHMBepcaibHble y4eOHbIe AeiicTBUSA

Camoopranu3anus:

®  BBUIBIITH MPOOJEMbl B JKM3HEHHBIX M YUEOHBIX CHUTyalHsX, TPEeOYIOIIUX IJs pPelICHHS
(bu3nYecKuX 3HAHUM;

®  OpUEHTHPOBATHCS B PA3IUYHBIX MOAXOJAX NPUHATUSA peUIeHUd (MHIUBUAYAIbHOE,
MPUHSATHE PEIICHUS B TPYIIE, IPUHATHAE PEIICHUIN TPYIIION);

®  CaMOCTOSITENIbHO COCTaBJISATh AQITOPUTM pelieHus (GU3NYECKOW 3aayu  WiIM IJIaHa
HCCIIEIOBaHMS € YYETOM HMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBAThH
npeagaraeMbie BApUAHTHI PELICHUI;

e  JenaTh BIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTEIEKT:

e  1aBaTh aJCKBATHYIO OLIEHKY CUTYAIMH U TpeJiaraTh IjiaH e€ N3MEHEHUS;

®  OOBSACHATH NPUYHMHBI JOCTHKECHUS (HEIOCTHIKCHUsS) PE3YJIbTAaTOB JESATEILHOCTH, /J1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

® BHOCHTH KOPPEKTHBBI B JICATEIHHOCTH (B TOM YHCJIE B XOJ BBIOJHEHUS (U3NIECKOTO
UCCIICJIOBAaHMSI WIJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOATENTHCTB, H3MEHUBIINXCS CUTYyallUH,
YCTaHOBJICHHBIX OIMIMOOK, BOSHUKIIINX TPYAHOCTEH;

®  OIEHMBATh COOTBETCTBHUE pE3yJbTaTa IeU U YCIOBUIM;

®  CTaBUTh ceOs Ha MECTO APYTOro 4YesloBeKa B XOJ€ CIopa WK JUCKYCCUM Ha HAYYHYIO TEMY,
MMOHMUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOro;

® MpU3HABATh CBOE MPABO HA OMIMOKY MPH PEIICHUH (PU3UIECKUX 3a/1a4 FITU B YTBEPIKICHHUIX
Ha Hay4YHbIE TEMBI U TAKOE KE MPaBO JIPYTOTo0.

MNPEAMETHBIE PE3YJBbTATHBI

K koniry oOyuenust B 7 kjacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh y O0YJAIOIIUXCSA YMEHUI:

®  UCIONB30BaTh MOHATHSA: (PU3MUECKUE U XUMHUUYECKUE SBJICHHSI, HAOIOICHUE, SKCIICPUMEHT,
MOJIeIb, THIOTE3a, CAWHUIBI (PU3MYECKUX BEIWYUH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSHUS
BemecTBa  (TBEpHOE, IKUIKOE, Ta3000pa3HOE), MEXaHMYeCKoe JABHXKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOPHS, PAaBHOACHCTBYIOIIAs cuja, Aedopmanus (yrnpyras,
IUTACTHYECKAas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

e paznuuaTh SBICHUSA (TUPQY3Hs, TEIUIOBOE JABIKCHHE YACTHI[ BEIIECTBA, PaBHOMEPHOE
JBUKCHIE, HEPAaBHOMEPHOE JIBHKEHHUE, HHEPIIHS, B3aUMOICHCTBUE TN, PABHOBECHE TBEPIBIX TEII C



3aKpEIUIEHHONW OCBIO BpalleHMs, Iepejadya JaBlICHUs TBEPABIMU TEJIAMH, XKUAKOCTSIMU U ra3ami,
aTMoc(epHOe AaBlieHHE, TUIaBaHUE TEJ, MPEBPAIICHUS MEXaHHMUECKOW SHEPIUr) MO ONMUCAHHUIO MX
XapaKTEPHBIX CBOICTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOLINX AAaHHOE (PU3NYECKOE SIBIICHUE;

®  pacro3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3MUECKUX SIBICHUN B OKPYKAIOUIEM MHpE, B TOM
quciue GU3NYEcKue BJICHHUS B IPUPOAE: MPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B JKUBOU
U HEXHUBOW NpUpOJE, NCHCTBHE CUJIBI TPEHHS B NPUPOAE M TEXHUKE, BIUSHHE aTMOC(HEPHOIro
JaBJICHHs] Ha JKUBOM OpraHU3M, IUIaBaHUE PbIO, pHIYard B TEJIe YEJIOBEKAa, IPU 3TOM IEPEBOAMTH
MPAaKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (NpPU3HAKM) (PU3HMUECKUX
SIBJICHHI;

®  ONUCHIBATh HM3y4YCHHBIC CBOMCTBA Tel M (U3NYECKUE SBICHHS, HUCHOIB3YS (PHU3NUECKUE
BEIMYMHBI (Macca, 00bEM, IIIOTHOCTh BEIECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHAS CKOPOCTh, CUJIA
YIIPYrOCTH, CHJIa TSDKECTH, BEC Tella, CUila TPeHUs, JaBiieHue (TBEPAOro Tena, >KUIKOCTH, rasza),
BBITAJIKMBAIOIIAsl CHUJIa, MEXaHWYecKass paboTa, MOIIHOCTb, IUIEYO CHUJIBI, MOMEHT CHJIbI,
KOX(QPHUIHUEHT MOJIE3HOTO NEHCTBUS MEXaHM3MOB, KHHETHUYECKAs! M MOTCHIMAIBHAS SHEPTHs), U
OIMCaHUU MPABUIIBHO TPAKTOBAThH (PU3UUYECKHI CMBICI UCIOIb3YEMbIX BEIMYMH, UX 0003HAUYEHUS U
eIMHUILBl (U3NYECKUX BEJIUYMH, HAXOIUTh (OPMYJIBL, CBSA3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEIMYMHY C JIPYIMMU BEIMYUHAMHU, CTPOUTH TPAPHUKH HM3YYCHHBIX 3aBUCHMOCTEH (PH3MUECKUX
BEJINYUH;

®  XapaKTepH30BaTh CBOWCTBA Tell, ()M3NYECKHE SBICHHUS M TPOLECCHI, UCIONB3Ys IMpaBHIIa
CIIOKEHMsI cUJI (BIOJIb OJHOM mpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumerna, npaBuiio
paBHOBecHs pbluara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOH
SHEpIuu, IpU 3TOM JIaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aMMCHIBATh €M0 MaTEMaTHYECKOe
BBIPa)KCHHUE;

e  00BACHATH (U3UYECKUE SBJICHUSA, MIPOIECCHl M CBOMCTBA TEJ, B TOM YMCJE M B KOHTEKCTE
CUTYyallMil NMPAaKTHUKO-OPUEHTUPOBAHHOTO XApPAKTEpPa: BBIABIATH INPUYUHHO--CIIEICTBEHHBIE CBS3H,
CTPOUTh OOBACHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ omopod Ha 1—2 u3yueHHBIX CBOICTBa
(bu3nYecKux sIBICHUH, GPU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

e  pemaTh pacuy€THBIC 3aauu B 1—2 neicTBUS, UCTIONB3Ys 3aKOHBI U (hOPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckue BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3a/a4M 3alUChIBaTh KPAaTKOE YCIOBHE,
MOJICTABJIATh (PU3UYECKHE BETUYHMHBI B (POPMYJBI M NMPOBOIUTH PacuéThl, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIsl PEeLLIeHUs 3a]1a4, OLIEHUBATh PEATMCTUYHOCTh NOTy4YeHHOM (pu3ndeckon
BEJIMYHHBI;

®  pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOYXXHO PEIIMTh NMPU MOMOIIU (PU3NUECKUX METOJOB, B
ONMCAaHUM HCCIEIOBAHUS BBIACHATH IPOBEpIEMOE MPEANONoKeHUue (TUIOTE3y), pasiauyaTb M
MHTEPIPETHUPOBATh MOJTYYEHHBIH pe3yabTaT, HAXOJUTh OIIMOKM B XOJI€ OMbITA, JIEJIaTh BBHIBOJBI 110
€ro pe3yJbTaram;

®  [POBOAMTH OMBITHI MO HAOIIOAECHUIO (PU3NYECKUX SBICHUN WM (QU3NYECKUX CBOWCTB TEI:
(dbopMynpoBaTh IpOBEpPsSEMbIE MPEANONIOKEHHS, COOMpaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000pyI0BaHus, 3aIIUCHIBATH XO/JI OMbITa U (POPMYJIUPOBATH BHIBOJIBI;

®  BBHINOJHATH MPSMbIE U3MEPEHMsI PAcCTOSHUS, BPEMEHH, Macchl Teia, 00bEMa, CHUIIBI U
TEMIIepaTyphl C HCIOJIb30BAHUEM AHAJOTOBBIX M IM(PPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHOW MOTPEIIHOCTH U3MEPEHUH;

® [POBOAMUTH MCCIIEOBAHUE 3aBUCUMOCTH OJIHOW (HM3MUECKOW BEIMYMHBI OT JPYroil ¢
HCIIOJIb30BAHUEM INPSAMBIX HU3MEPEHUI (3aBUCHUMOCTH IIyTH PAaBHOMEPHO IBMIKYILIErocs Tejla OT
BPEMEHHU JBWKEHMs Tela, CWIbl TPEHHsS CKOJIBKEHHMs OT Beca Tesla, KadecTBa 00paboTKu
MIOBEPXHOCTEH TEJI M HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOIIAJU COINPUKOCHOBEHUS TEJl, CHIIbI
YIPYTOCTH OT YAJUHEHUS MPY>KUHBI, BHITAJIIKUBAIOIICH CUIIBI OT 00BbEMa MOrpyEHHOM YacTH Tena
U OT IUIOTHOCTH KHMJKOCTH, €€ HEe3aBUCHUMOCTU OT IUIOTHOCTH Tella, OT INIyOMHBI, HA KOTOPYIO
MOTPY>KEHO TEJI0, YCIIOBHUH IUIaBaHUs TeJl, YCJIOBUM paBHOBECHUS pblyara U OJOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM y4eOHOTO HMCCIeOBaHMs, COOUpAaTh YCTAHOBKY W BBINOJHATH U3MEPEHUS, CIEIys
MPE/UIOKEHHOMY ITUIaHy, (DUKCHpPOBATh pe3yabTaThl IOJYYEHHONW 3aBUCHUMOCTH (PU3MUYECKHX
BEIMYMH B BHUJAE MPEAJIOKEHHBIX TaOmul U rpaduKoB, [elaTh BBIBOJABI IO pe3yibTaTaM
HCCIIEI0BaHMS;

® [POBOAMUTH KOCBEHHBIE U3MEPEHUsS (PU3NUECKUX BEIMUYUH (IUIOTHOCTH BEIIECTBA JKUIAKOCTU
U TBEPAOTO TeNa, CHUJa TPEHUS CKOJbXKEHHs, MAABICHHE BO3/1yXa, BBITAJKUBAIOLIAs CHIIA,
JCUCTBYIONIAs HA MOTPYXKEHHOE B JKUAKOCTH TENO, KOO(PPHUIMEHT MOJE3HOrO NEHCTBHS MPOCTHIX
MEXaHU3MOB), CIEeAysl MPEIIOKEHHOW HWHCTPYKLUMHU: TPHU BBINOJIHEHUH H3MEpPEHUH coduparb
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIYMCIATH 3HAUCHHE UCKOMOM BEJTMUUHBI;

e  coOmroaaTh MpaBUiIa TEXHUKU 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAHHEM;

e  yKa3bplBaTb IPHUHLMIIBI AEUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOWCTB: BEChl, TEPMOMETP,
JMHAMOMETp, COOOMIAIOIINECS COCYHAbI, OapOMETp, phluar, MOABIKHBIA M HEMOJBMKHBIA OJIOK,
HaKJIOHHAsl II0CKOCTh;

®  XapakTepU30BaTh NMPUHIMUIBI ACHCTBUS W3YYEHHBIX NTPUOOPOB M TEXHUUYECKUX YCTPOMCTB C
OTIOpPO Ha MX OMUCAHU (B TOM YHCIe: NOJIINIHUKY, YCTPOWCTBO BOJONPOBOAA, THAPABINYECKUN
Ipecc, MaHOMETP, BBICOTOMEp, MOPLIHEBOW HAcOC, apeoMETp), MCIOIb3ys 3HAHHUA O CBOMCTBax
(U3NYIECKUX SIBICHUH U HEOOXOIMMbIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® [PUBOOUTH MpUMEpPbl (HaXoAWTh UHGPOPMALMIO O IpUMEpax) MPAKTUYECKOTO
WCTIOJIh30BaHUS (DU3MUYECKUX 3HAHUH B MOBCETHEBHOM KHU3HH JJIsI 0OeCTIeYeHUsT 0€301TacCHOCTH TIPH
oOpalleHnu ¢ MpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 310POBbS M COOIIOAECHUS
HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKarollei cpee;

®  OCYHIECTBJIATH OTOOP UCTOUYHUKOB MH(popManuu B IHTepHETE B COOTBETCTBUU C 3a/laHHBIM
IIOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUM M MNYTEM CpPaBHEHUS pPa3IM4YHBIX
HMCTOYHUKOB BBLACNATh HH(GOPMALIMIO, KOTOpas SBIAETCS MPOTUBOPEUMBON MM MOXKET OBITh
HEI0CTOBEPHOM;

®  JCIOJB30BaTh IpPH BBINOJHEHUU Y4YEOHBIX 3aJaHUN HAay4HO--TIONYJSPHYIO JUTEPATypy
(u3MYECKOro coaepxKaHus, CIPaBOYHbIE MaTEpUalbl, pecypchl ceTu MHTepHeT, BiIajgeTh npuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOPMAIIUHN U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3JaBaTh COOCTBEHHBIE KPAaTKHE MHCBMEHHBIE W YCTHbIE COOOILIEHHMS Ha OCHOBE 23
UCTOYHUKOB HMH(pOpMAIMK (U3UUECKOrO COAEpKAHUSA, B TOM 4YHCIE MyOJUYHO AenaTh KpaTKue
COOOLIEHNss O pe3ysibTaTax IPOEKTOB MM YYEOHBIX HCCIEIOBaHMM, NP 3TOM TI'PAMOTHO
UCIOJIb30BATh M3YYEHHBIH IMOHATUIHBIN ammapar Kypca (PU3MKH, COINPOBOXIATh BBICTYIIJICHHE
MpE3EHTALNEN;

® IpU BBIIOJHEHUU YYEOHBIX IIPOEKTOB U MCCIEIOBAHUN pacHpeneisTb OOSI3aHHOCTU B
IpyNIE B COOTBETCTBUU C IIOCTABICHHBIMU 3aJjauaMu, CJIEAUTDH 32 BBINOJIHEHUEM IUIaHA JE€HCTBUH,
aJIeKBaTHO  OIICHHWBAaTh COOCTBEHHBIH BKJIAJ B  JCATEIBHOCTH IPYIIbI, BBICTPAUBATh
KOMMYHUKaTHBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYXKAFOIUX.

K koH1y 00yueHus B 8 kiacce npeiMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE JI0JIKHBI OTpaXKaThb
c(OPMHPOBAHHOCTh y O0YJAIOIIUXCSA YMEHUI:

®  1CIIOJB30BaTh IOHATHS: Macca M pa3sMepbl MOJIEKYJ, TEMJIOBOE JBHKCHHE aTOMOB U
MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIECTBA, KPUCTAIUIMYECKHE U aMOP(HBIE Tella, HACHIIEHHBIN U
HEHACBILIECHHBIA Map, BIAKHOCTb BO3[yXa, TEMIEpaTypa, BHYTPEHHSAsS DJHEPIUs, TEIUIOBOU
JIBUTaTellb, JJIEMEHTAPHBIA 3JEKTPUYECKUH 3apsj, DSJIEKTpUYECKoe I0Jie, MPOBOJHUKH U
JURJIEKTPUKH, TIOCTOSTHHBIHN 3JIEKTPUYECKUN TOK, MATHUTHOE I0JIE;

e paznuuaTh SABICHMA (TEIUIOBOE pACIIMpPEHHE M C)KaThe, TeIonepeaaya, TelIoBoe
paBHOBECHE, CMauMBaHWE, KaNWUISPHBIE SBJICHUS, HWCIApEHUE, KOHJCHCALMs, IUIABICHUE,
Kpuctajum3anuusi (OTBepJeBaHKE), KHUIIEHUE, Terionepenaya (TErIonpoBOAHOCTb, KOHBEKIUS,
U3Iy4YeHUE), SJIEKTpHU3allusd Tell, B3aUMOACHCTBUE 3apsAoB, IEHCTBHS 3JIEKTPHUUECKOrO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aUMOJICHICTBHE MAarHUTOB, ACHCTBHE MarHUTHOIO IOJIS Ha IMPOBOJHUK C



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

®  pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBICHUI B OKpPYXAIOIIEM MHUpPE, B TOM
YHUCJIC (1)I/I3I/I‘-IGCKI/IC SABJICHUSA B NPUPOAC: MOBCPXHOCTHOC HATAKCHHUEC W KAIIWJUIAPHBIC SABJICHHUSA B
MpHUpOJe, KpUCTaIbl B mpupoae, uznydenue ConHia, 3amep3aHue BOJOEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHHe POCHI, TyMaHa, UHEs, CHEra, 3JEKTPUUECKHUe SIBJICHUsI B aTMocdepe, dIEeKTPUIEeCTBO
JKHUBBIX OPraHU3MOB, MAaroHuTHOC I10JIC 3€MJII/I, ﬂpef/'l(i) IIOJIFOCOB, POJIb MArHUTHOT'O IIOJIA AJIA )KU3HU
Ha 3emJie, MOJSIPHOE CUSTHHE, TIPU STOM IEPEBOJUTH MPAKTUUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI;

° OIMUCBbIBATh H3YYCHHBLIC CBOMCTBA TElI W (I)I/ISI/I‘-ICCKI/IG SABJICHUS, HCIHOJb3Yd (1)I/ISI/I‘I€CKI/IG
BEJIMYUHBI (TemIepaTypa, BHYTPEHHSSI SHEPrus, KOJUYECTBO TEIUIOTHI, yAeNbHAas TEIIOEMKOCTb
BEIIECTBA, y/JeNbHAs TEIUIOTA TUIaBIICHUS, yIeIbHas TEIIoTa TapooOpa3oBaHusl, yAelbHas TEeIIoTa
CrOpaHHs TOIUTMBA, KOA(D(PHUIMEHT TOJE3HOTrO ICHCTBHS TEIUIOBOH MAIIUHBI, OTHOCHTEIbHAS
BJIQKHOCTh BO3[yXa, OJJIGKTPUYECKUI 3apsija, cujla TOKa, DJJIEKTPUYECKOE HaIpshKEHUE,
COMPOTUBIICHUE TMPOBOJHMKA, YIEIbHOE COMPOTHUBIEHUE BEUIECTBa, pabdoTa U MOIIHOCTh
ANEKTPUYECKOTO TOKA), TIPU ONKCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCIOJIB3YEMBIX
BCJINYHH, O603H8,‘-ICHI/I$I U C€AUHUIBI (1)I/I3I/I‘-ICCKI/IX BCJIMUYMH, HaXOIUTh (1)OpMy.IH)I, CBA3BIBAIOIIINEC
JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMH BEIMYMHAMH, CTPOUTh TpapuKH HM3yYSHHBIX
3aBUCHUMOCTEH (PU3NYECKIX BETUYNH;

®  XapakTepHu30BaTh CBOMCTBA Tell, (PU3NUECKHUE SIBJICHMS U MPOLIECCHI, UCIIONb3ysd OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHO--KUHETHUECKON TEOPHH CTPOCHHUS BEIECTBA, MPUHIUI CYNEPHO3UINH
noJiei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3aps/a, 3akoH OMa 11 yJacTKa LenH, 3aKOH
Jbxoyns—Jlenna, 3aKOH COXpaHEHHs SHEPTHH, TIPH ITOM J]aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA
" 3alIMCbIBAaTh €T0 MAaTECMATHUYCCKOC BBIPAXKCHUC,

° 00BICHITH (1)I/ISI/I‘I€CKI/IG IMpOUECChI U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTCKCTC CI/ITyaHI/IfI
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUUYMHHO-CIECICTBEHHBIE CBSI3U, CTPOUTH
o0bsicCHeHHEe M3 1—2 JIOrMYecKMX IIaroB ¢ Omopoi Ha 1—2 W3ydeHHBIX CBOMCTBAa (DU3MUYECKUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

e  pemaTh pacy€THBIC 33a4u B 2—3 JeMCTBUS, UCIIOIB3Ys 3aKOHBI U (hOPMYJIbI, CBSA3BIBAIOIINE
¢u3nyecKkue BEIMYMHBI: Ha OCHOBE aHaliM3a YCJIOBHS 3a/ladyd 3alHChiBaTh KpPAaTKOE YCIOBUE,
BBIABJIATH HCAOCTATOK OAaHHBIX [JId PCHICHUA 3aJadu, BI)I6I/IpaTI) 3aKOHBI U q)OpMy.]'IBI,
HEoOXoAUMBIe ISl €€ pelIeHHs, MPOBOAUTH pPacy€Tbl W CPABHMBATH IIOJIyY€HHOE 3HAYCHHE
(bu3n4ecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

®  pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIMTh MpPHU MOMOIIM (PU3UYECKHX METOMOB,
HCIIOJIb3YSl OIMCAHUE HCCIENOBaHUS, BBIACIATh INPOBEPSIEMOE MPEANOIOKEHUE, OLECHUBATh
IMPaBHUJIBHOCTD MMOPAJAKa MPOBCACHUA UCCIICAOBAHMs, 1€J1aTh BBIBOADBI;

®  [POBOAMUTH OMBITH M0 HAOIIOAECHUIO (PU3MUYECKUX SIBICHUM MM (PU3NYECKHX CBOMCTB Tel
(KanmuJUIsIpHBIC SBJICHUS, 3aBUCUMOCTD JABJICHUS BO3/IyXa OT €ro o0hEMa, TeMIepaTyphl, CKOPOCTH
mpolecca OCThIBAaHUS M HAarpeBaHUs TMPU H3IYyYEHUH OT IIBETa M3JIydarollel (MOoriouiaromiei)
MIOBEPXHOCTHU, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIEPATYPHI JKUJKOCTH U IIOAAH €€ TIOBEPXHOCTH,
QJICKTpHU3alusa TCI U BSaHMOHeﬁCTBI/Ie QJICKTPHUYCCKUX 3apdaa0B, B3aHMO,Z[€I>'ICTBI/IC IIOCTOSHHBIX
MarHuTOB, BU3YyalH3allisi MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JI€KTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBUTATENS MOCTOSIHHOTO
TOKa): (JOPMYJIMPOBATH MPOBEPSIEMbIC MPEANOIOKEHUSI, COOMPATh YCTAaHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUSs, OIMCHIBATH X0 ONBITA U (POPMYITHPOBATH BHIBOIBI;

o BBIITOJIHATD HPAMBIC U3MCPCHUSA TCMIICPATYPHhI, OTHOCHUTEIBHOM BJIAKHOCTH BO31yXa, CHUJIbI
TOKa, HANPsHKEHUS C UCIHOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3UUECKUX BEITUUMH,
CpPaBHUBATH PE3YJIbTAThI U3MEPEHUH C YIETOM 3aaHHOMN aOCOMIOTHOM MOTPEITHOCTH;



® TMPOBOJWTH HCCIEIOBAaHUE 3aBHCHUMOCTH OJHOW (DM3MYECKOW BEJIMYMHBI OT APYrod C
UCIOJIb30BAHUEM NPSMBIX U3MEPEHUIl (3aBUCHUMOCTh CONPOTUBIICHUS MPOBOJHUKA OT €r0 JUIMHBI,
TUTOIIAM TOTIEPEYHOTO CEUYEHUS U YACITBHOIO CONPOTHUBIICHHS BEIIECTBA MPOBOIHUKA, CHIIBI TOKA,
UAYIIETo Yepe3 MPOBOAHUK, OT HANPSDKEHHS HAa MPOBOJIHUKE, UCCIIEAOBAHHE MTOCIIEA0BATEILHOTO U
HapajyieIbHOr0 COSMHEHUH MPOBOJHUKOB): IJIAHUPOBATh UCCIEI0BaHUE, COOUPATh YCTAaHOBKY U
BBINOJIHATE MU3MEPEHUs, Cleys NPEeJIOKEHHOMY IUIaHy, (DUKCHPOBATh pe3yJbTaThl MOJIy4YE€HHON
3aBHCUMOCTH B BHJIE TaOJIUI] U TpapHKOB, JeTaTh BEIBOJBI MO PE3yJIbTaTaM MCCIICAOBAHMS;

® [POBOAMUTH KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIUMYMH (yIelIbHAs TEeIUIOEMKOCTb
BEIIECTBA, CONPOTHUBIICHHE MTPOBOJIHMKA, PadOTa M MOIIHOCTD 3JIEKTPHUECKOT0 TOKA): TNIAHUPOBAThH
U3MEpeHus, cOOMpPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEAJIOKEHHON WHCTPYKIHHU, U
BBIUUCIIATh 3HAUEHUE BETUUUHBI;

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

®  XapaKTepH30BaTh NMPHUHIMUIIBI ACHCTBUS M3YYEHHBIX MPHOOPOB U TEXHUYECKHX YCTPOWCTB C
OIOpPOM Ha MX OmMcaHus (B TOM YHCIIE: CUCTEMA OTOIUIEHHUS! JOMOB, TUTPOMETp, IapoBasi TypOuHa,
amMIepMeTp, BOJBTMETP, CUETYMK DJIEKTPUYECKOH 3HEpruM, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeIbHbIE AIEKTPOIPHOOPHI (IPUMEPHI), STCKTPUIECCKUE TPEAOXPAHUTENH, IIEKTPOMArHHT,
AJIEKTPOABHUTaTENb MOCTOSHHOTO TOKA), UCTONB3YSl 3HAHHUS O CBOMCTBAaX (DM3MYECKHX SIBICHUH U
Heo0XoAuMble GU3NYECKHEe 3aKOHOMEPHOCTH;

®  pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOUCTBA M H3MEPUTEIbHBIE IPUOOPHI IO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KHJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATEIIb
BHYTPEHHEIO CrOpaHMsi, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl 3JEKTPUYECKUX Leneil c
MOCTIeIOBATEIBHBIM M TTApAIICTFHBIM COCIMHEHNEM DJIEMEHTOB, pasjifyasi yCJIOBHBIE 0003HAYCHUS
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

® [PUBOOUTH MpUMEpbl (HaXOAUTh HUH(POPMALUMIO O MpHUMEpax) MPaKTUYECKOTO
WCTIOJIH30BaHUS (PU3MUYECKUX 3HAHUI B MOBCETHEBHOM KHU3HH ISl 00ECTIeYeHUsT 0€301MacCHOCTH TIPpH
oOpalleHnu ¢ MpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/10pPOBbS M COOIIOACHUS
HOPM 3KOJIOTMYECKOT0 TIOBEICHUS B OKpYXKaroIlei cpese;

®  OCYHUIECTBJIATH MOUCK HMH(popManuu (usnueckoro cojaepkanust B VHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUH U TyTEM CPaBHEHUS JOTIOJTHUTENBHBIX HCTOYHUKOB BBLICISTH WH(POPMAIIHIO,
KOTOpast SBJSETCS MPOTHBOPEYMBOM HITH MOXKET OBITh HETOCTOBEPHOIA;

®  HCIIOJB30BaTh IPH BBITIOJHEHUH YYeOHBIX 3aJaHUN HAyYHO--TIOMYJSIPHYIO JIUTEPATypy
(U3NIECKOTO CONEPKAHMUS, CIIPABOYHBIC MaTEpUAIbI, peCypchl ceTn VHTepHeT, BIageTh mpuéMaMu
KOHCIIEKTHPOBaHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUHN U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3laBaThb COOCTBEHHbIE IHCbMEHHBIE M KpaTKHE YCTHbIE cooOImieHus, o0o0mas
nHGOPMAILMIO U3 HECKOJBKUX HCTOYHHUKOB (PU3MUYECKOTO COAEP)KaHUS, B TOM 4YHCIE MyOJINYHO
MPEJCTABIATH Pe3yabTaThl MPOEKTHOM MM UCCIIE0BATENBCKOM e TeNbHOCTH, IPH 3TOM I'PaMOTHO
WCTIOJh30BATh W3YYEHHBIH TMOHATHUIHBIN ammapar Kypca (PU3WKH, CONMpPOBOXAATh BBICTYIJICHHE
MpE3EHTALNEN;

® pU BBHIIOJHEHWH YYEOHBIX TIPOCKTOB ¥ HCCICIOBAHUN (PU3UYECKUX IPOIECCOB
pacrpenensaTs 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C TIOCTABICHHBIMH 3aJlauaMU, CICIUTH 3a
BBINTOJIHEHUEM IIJIaHa IeHCTBUN U KOPPEKTHPOBATH €r0, a/IeKBATHO OLIEHUBATh COOCTBEHHBIN BKJIAJ
B JICATEIBHOCTH TPYIIIBI, BEICTPAUBATh KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, MTPOSBIISS TOTOBHOCTh
paspeniath KOH()IUKTHI.

K koH1y 00yueHus B 9 ki1acce npeMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpaXaThb
c(OPMHPOBAHHOCTH y O0YJAIOIIUXCS YMEHUI:

® UCIOJIB30BaTh MOHATUS: CHUCTEMa OTCYéTa, MaTepualbHas TOYKa, TPACKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOTO JBIKEHMS, Aedopmanus (ympyras, IUlacThdeckas), TpPEHHE,
LEHTPOCTPEMUTENILHOE YCKOPEHHME, HEBECOMOCTb M IEPErpy3KH, LEHTP TAKECTH, aOCOJIOTHO
TBEPJOE TEJO, LEHTP TSKECTH TBEPAOIO Tela, paBHOBECUE, MEXAHUUYECKUE KOJIeOaHHUs U BOJIHBI,



3BYK, HH(PaA3BYK U yIbTPA3BYK, JICKTPOMArHUTHBIC BOJHBI, IIIKAJa YJIEKTPOMArHUTHBIX BOJH, CBET,
OIM30PYKOCTh U NTaTbHO30PKOCTh, CIIEKTPHI UCIYCKAHUS M MOTJIOLIeHUs, anb(da-, OeTa- U ramma-
W3ITy4eHUsl, U30TOIbL, SICpHAst YHEPTeTHKA;

e pa3nuuaTh SABJEHUSA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE JBH)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE, CBOOOJHOE MaJeHUe Tell, PABHOMEPHOE JIBUKECHHE
M0 OKPY)KHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTUBHOE JBIKEHHE, KoyeOaTelbHOE JBIKEHHE
(3aTyxarolue ¥ BBIHYKJICHHbIE KOJeOaHMs), pe30HAHC, BOJIHOBOE IBUYKEHHUE, OTPAKEHUE 3BYKA,
MPSIMOJIMHENHOE pPAclpOCTpaHEHHE, OTPAXXEHHE M IPEJIOMIIEHHE CBETa, IIOJHOE BHYTPEHHEE
OTpaXCHHE CBETa, pa3joKeHHe Oeroro cBeTa B CIEKTP U CIIOKEHHUE CHEKTPAJbHBIX IIBETOB,
JUCTIepCUsl CBETa, ECTECTBEHHAs pPaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
M3JIy4eHHs) TIO OMHUCAHUIO UX XAaPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX
TaHHOE (PM3HUYECKOE SIBIICHUC;

®  PACIIO3HABAThH MPOSBICHUE U3YYCHHBIX (PU3UUYCCKUX SBIICHUH B OKPYKAIOIIEM MHUpE (B TOM
yucie (U3MYECKUe SBICHUS B TMPUPOJIE: MPWIMBBI M OTJIUBBI, JABMKEHHE TIaHeT CoJHEYHOM
CUCTEMBI, pPEaKTHMBHOE JBUKCHHE JKHUBBIX OPraHW3MOB, BOCHPUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSCEeHUE, CECMUYECKUE BOJHBI, I[yHAMH, 3X0, I[BETa TeJ, ONTHUYECKHUE SBICHHS B MPHUPOJE,
OHMOJIOTHYECKOEe JICHCTBHE BHIUMOIO, YJIBTPA(QHOIETOBOIO W PEHTICHOBCKOTO HW3IyYCHUH,
€CTECTBEHHBIN PaJMOAKTUBHBIN (DOH, KOCMUUYECKHE JIYUH, PaHOAKTUBHOE M3IyYe€HUE MPUPOIHBIX
MUHEPAJIOB, ACMCTBHE PATUOAKTHUBHBIX M3ITyUYEHUN Ha OPTaHU3M YEJIOBEKa), IPU 3TOM MEPEBOIUTH
MPAKTUYECKYIO 33Jady B y4eOHYIO, BBIACNIATH CYIIECTBEHHBIC CBOMCTBA (NMPHU3HAKU) (PUIUUECKHUX
SIBJICHHIA,

®  ONWCHIBATH W3YYCHHBIC CBOMCTBA Tel W (U3UUYECKUE SIBIICHUS, UCIONB3YS (pU3Mveckue
BEJIMYUHBI (CPEAHSIST U MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH, YCKOPEHHE,
nepeMeleHne, myTh, YriioBasi CKOpOCThb, CUJIa TPEHMsI, CHJIa YIPYTOCTH, CUJa TSKECTH, YCKOPEHUE
CBOOOMHOTO TMAaJCHHs, BeC Teja, HMMITYJIbC Tela, HMMITYJIbC CHUJIbI, MEXaHH4Yeckas paboTa u
MOIIIHOCTb, MOTEHLUAIbHAS SHEPIUs Tea, MOAHATOr0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIIUAbHAS
SHEPTHsI CXKATOW TMPYKWHBI, KHHETHYECKAasi DHEPrusl, MOJHAs MEXaHWUYeCKas SHEPTHs, MEPHOI H
yacToTa KojeOaHuM, IJIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, IOKA3aTelb
MIPEIOMIICHUSI CPEJibl), TIPH OMUCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKHI CMBICI MCIIOJIb3yeMbIX
BEITMYMH, 00O3HAUYEHUS W EAWHMIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (DOPMYIIbI, CBSA3BIBAIOIINE
JAHHYI0 (U3MYECKYI0 BEIWYMHY C JPYTUMH BEJIWYHUHAMH, CTPOUTH TpaduKu H3yYEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEITUUMH;

®  XapakTepu30BaTb CBOWCTBa TeJl, (PU3UYECKUE SIBICHUS U IPOLECCHI, HCIOIb3YS 3aKOH
COXPAaHEHUS HHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIMII CYNEPHO3ULNH CUJI, MPUHIUI
oTHocuTenbHOCTH ["anunes, 3akonsl Hpr0TOHA, 3aKOH COXPAHEHUS! UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAacCOBOT'O YKCEIl MPHU SIACPHBIX PEAKIUSX,
IpU 3TOM JaBaThb CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa W 3alKChIBaTh €ro MaTeMaTH4eCcKoe
BBIpaXKCHHUE;

e  OOBACHATH (U3MYECKUE MPOLECCHl U CBOWMCTBA TE€J, B TOM YHCJE U B KOHTEKCTE CUTYyalUi
MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH MPUUYMHHO--CIEACTBEHHBIE CBSI3H, CTPOUTH
00BsICHEHHE M3 2—3 JIOTMYECKHX IIaroB C OMOpoi Ha 2—3 W3YyYeHHBIX CBOMCTBAa (DU3MUYECKUX
SIBJICHUM, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemarh pacy€THbIC 3aJayd (OMUPAIONIUECS HA CUCTEMY U3 2—3 ypaBHEHUM), UCTIOIb3YS
3aKOHBI U (HOPMYIIbI, CBSI3bIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHajM3a yCIOBUS 3aJaud
3aMMCchIBaTh KPATKOE YCJIOBHE, BBIABIATH HENOCTAIONIUE WM H30BITOUHBIE JIaHHbIE, BHIOMpPATH
3aKOHBI W (OPMYJIbI, HEOOXOAMMBIC JUISI PELICHUS, MPOBOAWTH pAacYEThl M  OIICHUBATH
PEAUTUCTUIHOCTH TIOTYYCHHOTO 3HAYSHUS (PU3NIESCKON BETTMYUHEI;

®  pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPH MOMOIIU (PU3MYECKHX METOJIOB,
HCIIOJIb3YSl OIMCAHUE HCCIEN0BaHUS, BBIACIATh IPOBEPSIEMOE IPEANOIOKEHHE, OLIEHUBAThH



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

®  TIPOBOJMTH OIBITHI 10 HAONIONCHUIO (DU3MUYECKUX SBICHUN WM (U3HUECKUX CBOUCTB TeN
(u3ydyeHue BTOpOro 3akoHa HbBIOTOHA, 3aKOHA COXpaHEHHsS SHEPrHH, 3aBUCHMOCTb MEpUOJa
Koje0aHuil MPY>KMHHOTO MasiTHUKA OT Macchl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIUTYZIbl MaJibIX KojeOaHuM, MPSMOJIMHEHHOE paclpOCTpaHEHHE CBETa, Pas3iokKeHHE Oenoro
CBETa B CIEKTpP, M3yYCHHE CBOWCTB M300paKEHUS B TUIOCKOM 3€pKajie M CBOWCTB HM300paKECHUS
mpeaMeTa B COOMpAroIIel JIMH3e, HAOMIOACHUE CIUIONIHBIX W JIMHEHYATHIX CHEKTPOB H3ITYYCHHUS):
CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa o0OpyAOBaHHS, OMHUCHIBATH XOJI
OTIBITa U €r0 Pe3yJabTaThl, GOPMYIUPOBATH BHIBOJIBI;

®  TIPOBOAUTH MPU HEOOXOTUMOCTHU CEPHIO MPSIMBIX U3MEPEHHM, ONpeensis CpeqHee 3HaUYCHHe
u3MepsieMoil BenuuuHbl ((POKycHOe paccTosiHue coOuparomieil JHMH3bI), 0O0OCHOBBIBAaTH BHIOOD
crioco06a n3MepeHus (M3MEPUTEITBHOTO TPUOOopa);

®  TIPOBOJAUTH UCCIEIOBAHUE 3aBUCUMOCTEN (DU3MUECKHUX BEIHYMH C UCTIOIB30BAHUEM MPSIMBIX
M3MepeHuil (3aBUCMMOCTh TyTH OT BPEMEHH IPH PABHOYCKOPESHHOM JIBIKCHHUU 0Oe3 HadaabHOU
CKOPOCTH, TIEpHO/a KOJICOAaHUH MaTeMaTHYeCKOro MasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH YTJIa
OTpaXEHUS CBeTa OT YIVIa MaJeHHs M yria MpelOMJICHUs OT yrila MajeHus): IUIaHUPOBaTh
UCCIIEIOBAaHNE, CaMOCTOSITENIbHO COOMpPATh YCTAHOBKY, (PUKCHpPOBATH pe3yibTaThl MOTYyYECHHOU
3aBUCHMOCTH (PU3WYCCKUX BEIUYHMH B BHJIC TaOIUI] U rpauKOB, 1E1aTh BBIBOJBI IO Pe3yabTaTaM
UCCIIC/IOBAHMS;

®  TIPOBOJHTH KOCBEHHBIC M3MEpPEHUsS (DM3MUSCKUX BEIMYUH (CPEIHSISI CKOPOCTh U YCKOPCHHE
TeJa MpHU PaBHOYCKOPEHHOM ABM)KCHHH, YCKOPEHHE CBOOOJIHOTO MajeHUs, KECTKOCTh MPY>KUHBI,
KO3 (UIIMEHT TpPeHUs CKOJBXKEHUS, MEeXaHWueckas paboTa M MOIIHOCTh, YacTOTa U TEPUOJ]
KoJIe0aHUi MaTEeMAaTHYECKOTO U MPYKHHHOTO MAasSTHUKOB, ONTHYECKAs CHJIa COOMPAFOIICH JTHH3BI,
paJMOaKTUBHBIN (DOH): IUIAHUPOBATH M3MEPEHUs, COOMPATh AKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBHITIONHATh U3MEPEHHUS, CIEAys MPEATOKEHHON MHCTPYKIIMH, BBHIYHMCIATH 3HAYCHHE BEITUYHUHBI U
aHAIIM3UPOBATH MOTYYCHHBIE PE3YNbTAThI C YUETOM 33/IaHHOM MOTPEITHOCTH U3MEPEHU;

e  coOdroAaTh MpaBUiia TEXHUKH 0€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM 000PYAOBaHUEM;

e  pa3MyaTh OCHOBHBIC NMPU3HAKM HM3YYCHHBIX (DH3MUECKHX MOJENCH: MaTepuaibHas TOYKa,
abCcoMIOTHO TBEPJOE TENO, TOYCUHBIM UCTOYHHUK CBETa, Jy4, TOHKAs JTUH3a, IJIaHeTapHas MOJEhb
aToMa, HyKJIOHHAsI MOZIe]Ib aTOMHOTO SIApa;

®  XapakTepH30BaTh MPUHIIUIBI ACWCTBUS W3YYCHHBIX MPHOOPOB M TEXHHUUYECKUX YCTPOUCTB C
omopoi Ha WX onucaHus (B TOM 4YHCIE: CIUIOMETP, NATYUKH TMOJIOKEHUS, PACCTOSHHUS U
YCKOPEHUS, paKeTa, 9X0JI0T, OYKH, TIEPUCKOII, (hOoToaNapaT, ONTHICCKHE CBETOBOJIBI, CIIEKTPOCKOIT,
I03UMETp, Kamepa BuiabcoHa), HWCMONB3ys 3HAHUS O CBOWCTBAX (U3MYECKUX SBICHUU W
HeoOxouMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

®  UCIOJB30BaTh CXEMBI M CXEMAaTHYHBIC PUCYHKH HW3YYCHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPHU PEUICHUH Y4eOHO--MPAKTUIECKUX
3aa4, ONTHYECKHE CXEMBI ISl MOCTPOSHHsS M300paKeHWd B TUIOCKOM 3epKaje M COOHMparomien
TIMH3E,

® [PUBOAUTH TpUMEPHl (HaXoauTh HWH(OOpPMAIIMIO O TpPHUMEpax) MPAKTHIECKOTO
WCIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEAHEBHOM JKU3HU /7151 oOecriedeHust 6e301MacHOCTH Mpu
oOpateHuu ¢ mpubopamMu M TEXHHYECKUMH YCTPONCTBAMH, COXPAHEHHSI 30POBbsI U COOIIOICHUS
HOPM 3KOJIOTHYECKOT0 TIOBEICHHUS B OKpY KaroIle cpee;

®  OCYHIIECTBIATH TMOUCK wuH(popMmammu  ¢u3ndeckoro cojaepkanuss B  MHTepHere,
CaMOCTOSITENTLHO (HOPMYIHPYS MTOMCKOBBIA 3aIPOC, HAXOIUTh MYTH ONPEACTICHUS TOCTOBEPHOCTHU
MOJIy4€HHOM MH(OpPMAIMK Ha OCHOBE UMEIOIINXCS 3HAaHUHN U TOTIOJHUTEIbHBIX HCTOYHHUKOB;



®  WCHOJB30BaTh IpPH BBIIOJHEHUU Y4YEOHBIX 3aJaHUN HAay4HO--TIONYJSPHYIO JUTEpaTypy
(bu3MYECKOTO COepKaHus, CIIPaBOUHbIE MaTepUalbl, pecypchbl ceT HTepHeT, BIajeTh npuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, Mpeodpa3oBaHus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHbIE NMHCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE MH(OpMaIMU U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJACpXKAHUSA, MYOJIWYHO TMPEACTABISATh PE3YJIbTaThl
IIPOEKTHOM WJIM UCCIIEN0BATENIBCKON JEATENIBHOCTH, P ATOM IPAaMOTHO HUCIOJIb30BATh U3YYEHHbIN
MOHATUMHBIN ammnapar u3y4yaeMoro paszena GU3UKH U COMPOBOXK/IATh BBICTYIJICHUE Mpe3eHTaIlNel
¢ Y4€TOM 0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnsie IIpakrnyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcbl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
1.1 ®dusnka - HayKa 0 IPUPoJIe 2 brbmmorexa [OK
' Ve PHpOA https://m.edsoo.ru/7f416194
1.2 du3nyecKne BeITUYHUHbI 2 buomrorexa LIOK
' https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAaY4YHBIN METOJ] TO3HAHUS 2 bubmrorexa IOK
' i A https://m.edsoo.ru/7f416194
Uroro no pazneny 6

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBa

2.1 CTpoeHue BelecTa 1 bubamorexa LOK
' P B https://m.edsoo.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII 5 bubnuoreka [{OK
' BEIllECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2 h:tIp::I;I /?E.G:;Si.m 176416194
Hroro o pazneny 5
Pa3nen 3. /IBu:xeHue u B3auMo/ieiicTBUE TeJl
3.1 MexaHn4eckoe JBUKEHUE 3 bubmuoreka [{OK




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

3.2 Wnepums, Macca, INIOTHOCTD 4 bubamorexa LOK
' I, ’ https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
33 Crura. Bugst cu 14 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaua naBinenus TBEPAbIMU 3 Bbu6mmoreka [JOK
' TeJIAMHM, KMIKOCTSIMH U Ta3aMHu https://m.edsoo.ru/7f416194
4.2 JlaBiaeHue KUJIKOCTH 5 bubmmorexa LIOK
) A https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4, A
3 TMOC(epHOe faBeHHe 6 https://m.edsoo.ru/7f416194
44 JelicTBHE KUKOCTH U Ta3a Ha . bubmuoreka [IOK
' HOrpyXEHHOE B HUX TEJIO0 https://m.edsoo.ru/7f416194
Hroro o pasaeny 21
Pa3pea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoteka IIOK
5.1 P 3
460Ta M MOIIHOCTS https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
2 IT
> POCTHIC MEXATHIMET > https://m.edsoo.ru/7f416194
53 MexaHnn4deckas SHEPIrus 4 bubmmorexa [OK
' p https://m.edsoo.ru/7f416194
Hroro no pazneny 12




PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

71




8 KVIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HaunmeHnoBanue pa3jieioB H TeM nudpoBbie
Ne /i P Konrpoabnsie IIpakruueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBuIe ABJIeHUSA
1.1 CTpoeHue 1 CBOMCTBA BEILIECTBA 7 bubmorexa [IOK
) P HI https://m.edsoo.ru/7f4181ce
bubnuoreka [{OK
1.2 Terrobie mpoueccy! 21 ! 4 https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHMTHHIE SIBJIEHUS
21 DeKTpUUecKue 3apsiabl. 3apssKeHHbBIS 7 bubmuoreka [IOK
) TeJIa U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bubnmnorexa LIOK
2.2 IT 7 % 20 1 7
OCTOSTHHBIN ANEKTPUIECKUI TOK hits://m.edsoo.ru/7f4181 ce
bubnmnorexa [IOK
2.3 M 6 1 2
ATHHTHBIC ABJCHHA https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
2.4 c) 4
HICKTPOMATHITTHAA HHAYKIMA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 67 3 13

[TPOTPAMME




9 KVIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbie
Ne /i P Konrpoabnsie IIpakruueckue (ipp )
NporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHH4eCKOe ABMXKCHHE U CITOCOOBI €ro 10 ) bubnunoreka LIOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.2 B I 20 1 2
SAUMOZICHCTRHE Te https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 3 10 2
AKOHBL COXPATIEHHA https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Paznen 2. Mexanndeckne Ko1e0aHusi U BOJIHBI
bubnmnorexa LIOK
2.1 M 0 7 2
CXAHITICCRUC KOTCOAHMA https://m.edsoo.ru/7f41a4a6
bubnmnorexa [IOK
2.2 M . 8 1
CXBHHUUECKHE BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Paspgen 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




41 ak 6 ) bubnunoreka LIOK
' AKOHK! PaclipOCTPATICHILE CRETA https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
. 1
4.2 JIuH3BI 1 oNTHYECKHE TPUOOPHI 6 https://m.edsoo.ru/7f41ada6
43 p 5 3 1 bu6nmoreka [IOK
: a3JI0)KeHue 0eoro cBera B CIIEKTP https://m.cdsoo.rw/7f41a4a6
Uroro no pazueny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
51 Hcnyckanue u OrIoneHue cBera 4 Bbu6mmoteka [JOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
59 C 6 bubnuoreka [{OK
' TPOCHAE STOMHOTO 2iipa https://m.edsoo.ru/7f41a4a6
53 q . bubnunoreka LIOK
. aKIUH
AACPHEIC Pedict https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17
Pa3nea 6. IloBTopuTtebHO-00001aI0IIM I MOYJIb
6.1 IToBTOpenue u 06o0IIEHNE CONIEPIKAHUS 6 bubmuoteka [IOK
' Kypca ¢usuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 6
OBUIEE KOJIMYECTBO YACOB I10 99 10

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

1.

INPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

®duswmka: 7-i knacc: 6a30BbIi YpOBEeHb: yueOHUK, 7 kiacc/ [leppimkun U.M.,
HBanoB A.I., AkronepHoe odmectBo «M3narenbetBo «IIpocBerienne
dwusmka: 8-i kimacc: 6a30BbIi ypoBeHb: yueOHuK, 8 kinacc/ [leppimkun U. M.,

NBanoB A. U., Akuronepnoe o6miectBo «M3marenbctBo «IIpocBemieruey

. @wuswuka: 9-i kiacc: 6a30BbIN YpOBEHb: yueOHUK, 9 knacc/ [lepeimkun U. M.,

I'yrauk E. M., BanoB A. U., IletpoBa M. A., AKiOHEpHOE OOIIIECTBO

«3marenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

®dusmka. 7-9 knacc. CoopHuk TecToBbIX 3ananuii / Coct. I'aBpuiosa JI.K.,
Ucaenko B.B., Oxpumenko H.A., — T'OY AI1O «loneuxuit PUIIIO». —
Homnenk: Ucroku, 2020.

®uszuka. IeKTPOHHBINH cOOpHUK 3a7a4. 7-9 knaccel / Coct. bnonckuii C.I1.,
Oxpumenko H.A., CamopokoBa E.B. — 'OV II10 «/loneuxuit PUAIIO». —
Homnenk: Ucroku, 2019.

dusnKa: KpaeBeIueCKU KPyu3 1Mo JOHEIKUM mpoctopam. /Coct. ViBanuiikas
C.B., Koporogckas E.M., Oxpumenko H.A. —T'OY IO «/loneukuit
PUAIIO». — lonenk: Mctoku, 2019.

®dusmka. 7 kiace. Terpanp mis maboparopubix padbot / Coct. OXpUMEHKO
H.A., Camopokoga E.B., Beixpeictiok H.I'. u 1p. — 'OV JTIO «/lonenkuii
PUAIIO». — lonenk: Mctoku, 2018.

®dwusuka. 8 knacc. Terpanp 1 naboparopubix padbot / Coct. OXpUMEHKO
H.A., Camopokoga E.B., Beixpeictiok H.I'. u np. — 'OV JTIO «/lonerkuii
PUIITIO». — Honenk: Mcroku, 2018.

®dwusmka. 9 kimace. Terpanp ms mabopatopubix 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 - o(UIIMATIEHBIN CEPBEP POCCHICKOTO IITKOJIHHOTO

oOpa3oBaHus.

2. http:/festival.lseptember.ru — @ecTUBaNIb Iefarorndeckux uuei «1 ceHTaops»

— caMblil MacCcOBBIN Tenarorndeckuii popym B Poccum, KOTOPBIi 1aeT BO3MOKHOCTh
KaX/I0MY YUUTENIO NIPEICTaBUTh CBOIO MEJarOTHUECKyI0 UJCH0, OIyOJIUKOBATh
COOCTBEHHBIE METOAUYECKHE PA3PaOOTKH, OAEIUTHCS C KOJUIEraMU CBOMMHU
MIPEACTABICHUSAMU O IPENOJAaBaHUH.

3. http://www.riis.ru — MexayHapoiHas 0Opa3oBaTesibHasi acCcolralus. 3a/1aqu —

CO,Z[G?ICTBPIG Pa3BUTHUIO O6p&30BaHI/I${ B PA3JIMYHBIX obnacTsax.

4. https://www.metod-kopilka.ru/fizika.html — Bum€OypoKH, mpe3eHTallH,

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

3. http://sverh-zadacha.ucoz.ru/index/0-76 — yaeOHbIe PHIBMBI IO (PUUKE TIO
pazzenam.
6. http://metodportal.ru/articles/srednjaja-shkola — METOIMUECKUA TOPTAJ.

7. https://simplescience.ru/collection/video — (hU3HUECKUE OTBITHI B OBITY.




