Bcerynurensabie ucnbiTanus no ¢usuke B 10 kimacc npoxonaar B dopme
YCTHOTO cOOEeCeIOBaHUsI.
BerynutenbHbie  ucnbiTaHuss 1O (QU3MKE TpeOYIOT OT KaHAWIaTa,
nocrtynaromiero B 10 kjacc moAroToBku Ha 6a30BOM ypOBHE, KOTOPBIH JTOKEH
BKJIIOUYATH CJICTYIOIINE TEMBI:

PDu3uKa U e€ poJsib B IO3HAHUM OKPY:KAIOLIEr0o MUPA.

®usuka — HayKa o npupoze. SBinenus npupoasl. OU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenuMuuHbl. M3Mepenne ¢usznyeckux BeanunH. Duznyeckue
npubopsl. [lorpemnocts n3mepenuii. MexxayHapoHasi CHCTEMa €IMHHLL.

Kak ¢u3uka u jgpyrue ecCTECTBEHHbIE HAyKHM H3Yy4arOT HPUPOLY.
EcTecTBeHHOHAyUYHBI METOJ MO3HAHUA: HAOIIOACHHE, [TOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIABWKCHUE TUIIOTE3, JKCIIEPUMEHT 110 IPOBEPKE THUIIOTES,
oObsicHeHHe Ha0mogaemMoro siBieHus. OnucaHue (QU3NYECKUX SBICHUN C
IIOMOILBIO MOJENIEH.

IlepBoHaya/ibHbIE CBEeACHHUS O CTPOCHUM BelleCTBA.

CtpoeHue BemiecTBa: aroMbl M MOJIEKYJBI, WX pa3mepbl. OTBITHI,
NOKAa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkeHne yactuil BemecTBa. CBSI3b CKOPOCTH JBHKEHHS YacCTHI[ C
Temrneparypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumonelicTBrue yacTuil
BEIIECTBA: MIPUTSHKEHUE U OTTAJTKHBAHUE.

ArperatHbie COCTOSIHUS BENIECTBA: CTPOCHUE ra30B, KUJIKOCTEN U TBEPABIX
(kpucTtayinyeckux) Ten. B3anMocBsa3b MEXy CBOMCTBaMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSAX U UX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

JABukeHre U B3aMOAeiCTBUE TeJl.

Mexannueckoe nBuxkeHrne. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacuér myTu u
BPEMEHHU JIBUKCHMUSL.

SBneHne nHEpuMHU. 3aKOH MHEPLMU. B3auMOAENCTBUE TeNl Kak MPUYMHA
M3MEHEHHSI CKOPOCTM [IBMXKEHHMS Tell. Macca Kak Mepa MHEPTHOCTH Tena.
[ImoTHOCTE BemiecTBa. CBA3b IUNIOTHOCTH C KOJIUYECTBOM MOJIEKYJ B €IMHHIIC
00BbEMa BelecTBA.

Cuita kak XapakTepucTuka B3auMoAencTsus Ten. Cuia ynpyrocTa U 3aK0H
I'yka. I3mMepeHne CUibl ¢ TOMOIIBIO JUHAMOMETpPA. SBIEHNE TATOTEHUS U CUIa
Tsokectd. Cuna TsDKeCTHM Ha Jpyrux IutlaHerax. Bec Ttema. HeBecoMoCTs.
CroxeHue cwil, HalpaBJICHHBIX MO OAHOW IpsiMoi. PaBHOmeWCTBYyrOIIas CHUIL.
Cuna Tpenus. TpeHUE CKOJIBKEHHS W TPEHHE IOKOsA. TpeHue B NMpUpPOAE H
TEXHUKE.



JlaByieHUe TBEPABIX TeJI, J)KUAKOCTEH U ra3oB.

Hasnenne. CrnocoObl YMEHBIIEHHUST U YBEIMYEHUs AaBiieHus. [laBieHue
raza. 3aBUCHUMOCTh JaBJEHHMS Tra3za OT oObéma, Temmeparypel. llepenaua
JaBleHUs TBEPABIMU TEJIaMM, JKUIKOCTSIMM U ra3zamu. 3akoH [lackais.
[THeBMaTH4eCKHE MAalIUHBL. 3aBUCHMOCTb JABICHUS XUAKOCTU OT TIyOHHBI
I'uppocratnueckuit mapagokc. CooOmraromuecs cocyasl. [uapaBiuyeckue
MEXaHHU3MBI.

ATtmocdepa 3emnu u atMocdepHoe napineHue. [IpudnHbI cyiecTBOBaHUs
Bo3nymrHOUW o6osouku 3emin. Onweitr Toppuuerum. M3mepenue atMochepHOro
JaBJICHUA. 3aBHCUMOCTh aTMOC(EPHOTO MNaBJICHUS OT BBICOTHI HaJ yPOBHEM
mopsi. [Ipubops! 11t n3mMepeHus: aTMOc(hepHOro JaBICHMUS.

JlelicTBHE )KMIKOCTH U ra3a Ha OrpyKEHHOE B HUX TeJ0. BriTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. BoznyxomnnaBanue.

PaGoTra 1 MOIITHOCTb. JHEPrus.

Mexanuueckas pabota. MOIIHOCTb.

[IpocTeie MexaHM3MBL: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecus pbryara. [IpuMeHeHue mpaBuiia paBHOBECHs pbluara K OJIOKY.
«3onotoe mnpaBwino» Mexanuku. KIIJ[ mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass 5sHeprus. KuHeTHdyeckas W IOTEHIMANbHAs JHEPIHUs.
[IpeBpamieHre OAHOTO BHUJA MEXAHUYECKOM OJHEPrud B APYrod. 3aKoH
COXpPAaHEHMS DHEPTUHU B MEXAHHKE.

TennoBble ABJICHUS.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYd. OMbITHI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Monenn TBEPIOTO, >KMIKOTO MU Tra3000pa3HOTO COCTOSHUI BeLIECTBA.
Kpucramnmueckue u amopdusie Tena. OObsICHEHUE CBOMCTB ra30B, )KUIKOCTEH U
TBEPIABIX TEJI HA OCHOBE IOJOKEHUN MOJEKYIAPHO-KMHETUYECKOW TEOPUHU.
CmaumnBaHNe U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE pacIIuPEHNE U CIKATHE.

Temneparypa. CBsi3b TeMIEPATYPbl CO CKOPOCTBHIO TEIUIOBOTO JBHKECHUS
yacTull. BHyTpeHHsis sHeprua. CrnocoObl M3MEHEHHsI BHYTPEHHEH SHEpIruu:
Terlonepeaaya M CoBeplleHue  paboThl.  Buasl  Temnmonepenayu:
TEITIONPOBOIHOCTh, KOHBEKIUS, U3JIyUYCHHUE.

KonnuectBo TeruioTel. Y aenbpHasg TEIUIOEMKOCTh BelecTBa. TemIoo0MeH 1
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPJICBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y EJbHAs TEIUIOTA IUIABJICHUS.
[Tapoo6pazoBanue u koHaeHcanus. Mcnapenune. Kunenue. Y aenpHas temiora
napooOpa3zoBaHus. 3aBUCHUMOCTh TEMIIEPATYPbl KHIIEHHUS OT aTMOC(HEPHOro
JIaBJICHUS.

BnaxHocTts Bo3yXa.



DHeprus TOINIMBA. Y IeJIbHAs TeIIOTa CTOPaHMUSL.

[Tpunnmner pabotsl TernoBeix aurateneit KIIJ[ teruioBoro aBurarens.
TerioBble IBUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAHEHUS W MIPEBPAILCHUS SHEPTUM B TETJIOBBIX MPOIIECCAX.

JJIeKTpHYeCKHe U MATHUTHBIE SIBJICHHS.

Onextpuzanus Ten. JBa poja aneKTpuuecKux 3apsaoB. Biaumonerictre
3apspkeHHbIX Tell. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJ OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXKITY TEJIaMH).

Onextpuyeckoe nojue. Hanpsoxk€HHOCTh 3nekTpudeckoro nois. I[IpuHnumn
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu 35eKTprudeckux 3apsa0B. DIEMEHTAPHBIA JIEKTPUYECKHM 3apsifl.
Crpoenne aroma. IIpOBOZHMKM W  AMDJIEKTPUKH. 3aKOH COXPAHCHHS
AIEKTPUYECKOTO 3apsijaa.

ONEeKTPpUYECKUA TOK. YCJIOBHUS CYIIECTBOBAHMUS AJIEKTPHUUYECKOTO TOKA.
W cTOYHUKHM TOCTOSSHHOTO TOKa. J[eWCTBUSA 3NEKTPUYECKOTO TOKa (TEMJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHI TOK B KHUJIKOCTAX U ra3ax.

OnekTpuueckass nenb. Cuina TOKa. OJIEKTPUYECKOE HaNpPsHKEHUE.
ComnpoTuBileHHE IPOBOJHUKA. Y AEIBHOE CONPOTUBIICHUE BENIECTBA. 3aKOH OMa
sl ydyactka nenu. IlocnemoBaTenbHOE W MapajulesIbHOE  COEIUHEHUE
MIPOBOJTHUKOB.

Pabota W MOIIHOCTH 3NEKTPUYECKOro TOKa. 3akoH Jlxoyms—Jlenua.
DONEeKTpUYECKUe UENu U MOTPEOUTENN JIIEKTPUYECKOW HHEpPruu B OBITY.
Kopotkoe 3ambikanue.

[TocTostHHBIE ~MAarHWTHL. B3aumonelcTBHE IMOCTOSSHHBIX ~ MAarHUTOB.
MarnuTHOe nojie. MarHuTHoe 1osie 3eMJIA U €ro 3HaY€HUE JUJIS )KU3HU Ha 3eMJle.
OnbiT Opcrega. MarHutHoe TMoJie JJIEKTpUYECKOro Toka. IIpumeHenwue
ANIEKTPOMATrHUTOB B TEXHUKE. JI€HICTBME MAarHMTHOIO IOJISI HA MPOBOJHHUK C
TOKOM. DNEeKTPOIBUTATEIb MIOCTOSIHHOTO TOKaA. Hcnons3zoBanue
ANIEKTPOJBUTaTENEN B TEXHNUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @Papanes. SIBieHHE SIEKTPOMATHUTHOW WHAYKIMH. [IpaBuiio
Jlenna. Onextporenepatop. CrnocoObl MONYYEHUS BJIEKTPUUYECKON 3HEpPrumu.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUU.

MexaHu4ecKkue siBJICHUS.

Mexannueckoe nBuxkeHue. MarepuanpHas Touka. Cucrema ortcuéra.
OTHOCUTENIBHOCTh MEXAHWYECKOr0 IBHKEHUS. PaBHOMEpHOE MpSMOJIMHENHOE
nBrkeHue. HepaBHOMepHoe mpsMonMHEWHOe aBwkeHue. CpenHss U
MTHOBEHHAsl CKOPOCTB Teja IIPU HEPABHOMEPHOM JBHKEHHH.

Yckopenue. PaBHOyckOpeHHOE TpsIMOJIMHEHHOe aBmkeHue. CBOOOIHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBMXKEHME MO OKpY>KHOCTU. [leproa n yactora obparieHus.
JIuHeHas u yriioBast CKOpoCTH. LIeHTpocTpeMuTENbHOE YCKOPEHHUE.



Ilepbiii 3axkoH HeroroHa. Bropon 3akon Herorona. Tperuit 3akoH
Hprorona. [IpuHUun cynepro3uiuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cwiia TpeHMsI: cuila TPEHUS CKOJIBKEHHS,
CUJIa TPEHUS MTOKOS, IPYTHU€ BUABI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEHUE CBOOOIHOIO
nageHus. JIBmwxenue muanet Bokpyr CoisHua. [lepBas kocmMudeckass CKOpPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue marepranbHOl TOUKU. AOCOIIOTHO TBEPI0E Teno. PaBHOBeCHE
TBEPAOTO TeNla C 3aKPEIUIEHHOM OChIO BpaileHus. MomeHT cuibl. LleHtp
TSKECTH.

Nmnynsc Tena. 3menenne nmmyisca. MMnyibe cnibl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanudeckass paboTa U MOIIHOCTh. PaboTa cui TSKeCTH, yNpyrocTH,
TpeHus. CBsA3b 3HEpruu U padoThl. [loTeHLnanbHas SHEprus Tena, MOAHITOrO
HaJ TOBEPXHOCTBIO 3eMid. [loTeHnumanbHas SHEPrus CKAaTOM IPY)KUHBI.
Kunetnueckas sneprus. Teopema 0 KHHETUUECKOW SHEPTUH. 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEPIHH.

MexanuyecKkue KoJIeOaAHUs M BOJHBI.

KonebarenbHoe paBmxeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHMIA:
IIEpUOoJ, 4YacTOTa, aMIUINTyJda. MareMaTU4eCcKHii W NPYKUHHBIA MASITHUKH.
[IpeBpaiiienrie 3HEpPrun Mpu KoJieOaTeIbHOM JIBU)KECHUHU.

3aryxaromue KosneOaHud. BbIiHyXIeHHble  KojieOaHus.  Pe3oHaHc.
Mexannueckue BonHbBL. (CBOMCTBA MEXAaHMYECKHMX BOJIH. [IpomonbHble U
nonepeyHsle BOJIHBL. JIIMHA BOJHBI M CKOPOCTH €€ pacHpOCTpaHEHWs.
MexaHnueckue BOJIHBI B TBEPAOM TeJE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3ByKa U BbicoTa TOHA. OTpakeHue 3Byka. MH(}pa3Byk u
YJIBTPa3BYK.

JJIEKTPOMATHUTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJie. ODJIEKTPOMarHuTHble BOJHBL.  CBONCTBa
ANEKTpOMarHuTHhIX BOJH. [Ilkama snexkTpoMarHUTHBIX BOJH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DIIeKTpOMarHuTHas mpupoza csera. CKopocTh cBeTa. BoiHOBEIE CBOMCTBA
CBeTa.

CBeTOBbDIE SIBJICHMSI.

JlyueBas  mopens  cBera. HMcrounukum  ceera.  IIpssmonunHerHoe
pactipoctpaHeHue cBeta. 3atMeHuss Connua u JlyHel. OTpaxeHue cBeTa.
ITnockoe 3epkaino. 3aKOH OTPaKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH mpesioMJieHUs] cBeTa. l[lonHOe BHyTpeHHee
OTpakeHHe cBeTa. lMcmoyib30BaHME IIOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOAX.



JIunza. Xonm nyued B smH3e. OnThueckas cucTema Qoroarnrmnapara,
MHUKpPOCKOINa M Tejeckomna. ['na3 kKak onruuyeckas cucrema. binm3opykocTs u
JaTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Onbitel HploToHa. CrokeHue
CIIEKTpaJIbHBIX I[BETOB. J{ucnepcus ceera.

KBaHTOBbBIE sIBICHHS.

Omnsitel Pe3epdopaa u mmanerapuas monenb aroma. Mojaens atoma bopa.
Hcenyckanne u nornomenue ceera atoMoM. KBaHThI. JIMHEHYaThIe CIEKTPHI.

PannoaktuBHOCTh. Anb(a, 6eTa- u ramma-u3znyuenus. CTpoeHre aTOMHOTO
anpa. HykionHas wonxens aromMHoro szapa. M3oromsl. PagmoakTtuBHBIE
npespaieHus. [lepuon nmomypacnaaa aTOMHBIX 1I€Ep.

SnepHble peakiuu. 3aKOHBI COXPAHEHMS 3apsI0BOIO U MAacCOBOTO YHCEIL.
OHeprus CBsi3M aTOMHBIX snep. CBsA3b Macchl U dHEpruu. Peakunn cuHTe3a u
nenenus saep. Mcrounnku 3uepruv CostHIa U 3BE3 .

SAnepHasa sHepreTuka. [[efcTBHS paJMOAKTUBHBIX W3JIyYCHUN Ha YKUBBIE
OpraHU3MBl.

Ha BctynmuTenpHBIX ucTbITanmsIX B 10 Kacc y KaHAUIATOB OYIET MPOBEPSATHCS

YPOBEHBb (POPMUPOBAHUS CICAYIOMNX YMECHHIA:

e HCIIOJBH30BATh MOHATHS: (U3UUCCKUE U XUMHUYCCKUE SIBJICHUS, HAOIOICHNE,
AKCIIEPUMEHT, MOJICb, TUIIOTE3a, CIUHUIIBI (PU3MUECKUX BEIUYHH, aTOM,
MOJIEKyJla, arperatHble COCTOSHHSA BemiecTBa  (TBEPAOE, IKHUIKOE,
razoo0pa3Hoe), MEXaHUYECKOe JBUKEHHE (PAaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAaeKTOpHs, PaBHOACUCTBYIOIIAas cuia, aedopmarus
(ympyras, rjaacTU4eckas ), HeBECOMOCTb, COOOIAIOIIUECS COCY/IbI;

o pasnuuath siBeHusA (muddys3us, TEIIOBOE IBMIKEHUE YAaCTHI] BEIIECTBA,
pPaBHOMEpPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHUE,  WHEPIuS,
B3aMMOJICUCTBHE TEJ, PaBHOBECHE TBEPABIX TENl C 3aKPEIIEHHOW OCKIO
BpaIlleHUs, Iepeaava JaBIeHUsT TBEPABIMU TEIAMHU, KUIKOCTIMU U Tra3amH,
atMoc(epHOE MdaBieHWE, IUIaBaHWUE TeJ, MPEBPAIIEHUS MEXaHUYEeCKON
DHEPTHUH) TI0 OMHUCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SIBIICHHUC;

e pacro3HaBaTh TMPOSBICHWE HW3YYCHHBIX  (U3UYECKUX  SIBJICHUU B
OKPYIKaIoIeM MUPE, B TOM YHCIIe (PU3NUIECKUE SIBJICHUS B IIPUPOJIC: IPUMEPHI
JBIDKEHUS C Pa3IMYHBIMH CKOPOCTSAMH B JKMBOM W HEKHBOW TPHUPOJIE,
JEHUCTBHE CUJIBI TPEHUS B TMPHUPOJE W TEXHHUKE, BIMSHUE aTMOCHEPHOTO
JIaBJICHUS HA )KUBOM OpraHu3M, TUTaBaHUE PBIO, phIUaru B TEJIE YeJIOBEKa, IPH
9TOM TIEPEBOAMTH TMPAKTUYECKYI0 3ajadyy B Y4eOHYIO, BBIICIATH
CYIIIECTBCHHBIC CBOMCTBA (TIPU3HAKH) (PU3UUECKUX SBICHUM;

e OIMCHIBATh M3YYCHHBIC CBOMCTBA TeNl U (HU3UYECKUE SIBIICHUS, WCIIONB3YS
¢dusnueckue BeMUMHBI (Macca, 00BEM, TIIOTHOCTH BEIIECTBA, BPEMS, MYTh,



CKOPOCTb, CPEIIHASI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSHKECTH, BEC TEJA, CUJIA
TpeHUs, AaByieHue (TBEPIOTO Tela, )KUAKOCTH, ra3a), BRITAIKUBAIOIIAS CUJIA,
MexaHudeckass paboTa, MOIIHOCTb, IIJIEYO CHJIbI, MOMEHT  CHIIBI,
KO3 DUIIMEHT TMOJEe3HOTO JCUCTBUS MEXAHU3MOB, KHHETUYECKas U
MOTEHUHAJIbHASL DHEPrusl), MpPU ONUCAHUM TPABWIBHO TPAKTOBATH
(GU3UYEeCKUil CMBICT UCIIOJIB3YEMbIX BEJIUYHMH, UX 0003HAYCHUS W CAMHUITBI
(Gu3NYeCKUX BEIWYMH, HAXOIUTHh (HOPMYJIbI, CBS3BIBAIONIUE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOHUTHh Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PM3NUYECKUX BEJIUYUH;

XapaKTepu30BaTh CBOMCTBA Ted, (U3MYECKUE SIBICHUS U MPOLECCHI,
UCIIOJIb3Ys TIpaBWJIa CIIOXKEHUs cuil (BIOJIb OJHOM mpsiMoif), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesna, MpaBWIO paBHOBeCHUsl phiuara (0Joka),
«30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPIrUH,
Opy STOM JIaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3aMHUCHIBATH €0
MaTeMaTUYECKOE BBIPAKEHHUE;

BBITIOJIHATD MIPSIMBbIE U3MEPEHUS PACCTOSTHUS, BpEMEHH, MacChl TeJa, 00bhEMa,
CWIBl M TEMIIepaTypbl C KCIOJIB30BAHMEM aHAJOTOBBIX M HU(PPOBBIX
MpuOOPOB, 3alMChIBATh IMOKa3aHUS NPUOOPOB C YYETOM 3aJaHHOU
a0COJIIOTHOM NOTPEIIHOCTU U3MEPEHUI;

MPOBOAUTH UCCJIEAOBAaHUE 3aBUCUMOCTUA OJHOU (DU3WUYECKOW BEIMYUHBI OT
JIpPYrol ¢ WCHOJIb30BAHUEM TMPSAMBIX H3MEPEHUM (3aBUCUMOCTH IYTH
PABHOMEPHO JIBMXKYLIETOCs TeJla OT BPEMEHHU JIBHIKEHHUSI TEJA, CHIIbI TPEHHUS
CKOJIBKEHUS] OT Beca Tela, KadecTBa OOpaOOTKM MOBEPXHOCTEH Ten H
HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAAU CONPUKOCHOBEHHUS TE€J, CHIIbI
yOPYroCTU OT YJUIMHEHUS TPY>KUHBI, BBITAIKUBAIONIEH CHJIBI OT 00BEMA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU OT
IUIOTHOCTH Tejla, OT TAyOWHBI, Ha KOTOPYIO MOTPYKEHO TENO, YCIOBUN
IUTaBaHUsl TE€J, YCJIOBHI paBHOBECHS pblyara W OJIOKOB), y4acTBOBATh B
TUTAHUPOBAHUU Y4€OHOTO MCCIIEIOBAHUS, COOUPATh YCTAHOBKY U BBITIOJIHSATH
U3MEpPEHHUs], Clenysl MNPeIOoKEHHOMY IUIaHy, (UKCHpPOBATh PE3yJIbTaThI
MOJYYEHHOU 3aBUCUMOCTH (PU3MUECKUX BEIUMYMH B BHUJEC MPEIJIOKEHHBIX
TaOJIMIl U TPaPUKOB, JAeJIaTh BHIBOABI IO Pe3yJIbTaTaM UCCIEI0BAHMS,
MPOBOAUThL KOCBEHHbIC H3MEpPEHHUS (PU3NUECKUX BEJIUYMH (IUIOTHOCTH
BELIECTBA KUJKOCTU U TBEPJIOTO TE€Ja, CUJIA TPEHUS CKOJIbKEHHUSI, 1aBICHUE
BO3[lyXa, BBITAJIKMBAIOIIAS CHJIA, JEHCTBYIOLIAs Ha MOTPYyXEHHOE B
KUJKOCTh T€JI0, KOAPHUIIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB),
ciaeayss TpPEMJIOKEHHOW WHCTPYKUMU: TPU  BBINOJHEHUH U3MEPEHUI
coOUpaTh IKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIYUCIISITH 3HAYCHUE HCKOMOM
BEJINYWHBI;

YKa3bIBaTh MIPUHITUIIBI ACHCTBUS MPUOOPOB U TEXHHUECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, TUHAMOMETpP, COOOILIAIONIMECS COCynbl, OapoMeTp, phlyar,
MTOIBMKHBIN 1 HEMOABMKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTD,



XapaKTepu30BaTh MPUHLUIBl  JEHCTBUS  U3YYEHHBIX MpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONHUCaHWs (B TOM 4HCIE:
HNOJUIMITHUKY, YCTPOMCTBO  BOJONPOBOJA, THUIPABIMYECKUN  IIpecc,
MaHOMETp, BBICOTOMED, MOPIITHEBOM HACOC, apEOMET), UCIOJIB3YS 3HAHUS O
CBOMCTBAaX (hM3MUECKUX SIBJICHUM U HEOOXOMuMBbIe (PU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOIUTH MPUMEPHI (HAXOAUTH HH()OPMALIUIO O MPUMEPAX) TPAKTUIECKOTO
UCIIONIb30BaHUsl  (DM3MYECKUX 3HAHUM B TOBCEAHEBHOW KU3HU IS
oOecrniedueHns 6€30MacHOCTH ITpH 00paIleHUuu ¢ TPUOOPaMU U TEXHUYECKUMU
YCTPONCTBAMM, COXPAHEHUS 3J0POBbs U COOIIOAEHUSI HOPM IKOJIOTMYECKOTO
IIOBEJICHUS B OKpPYKaloIlen cpene;

UCIOJIb30BaTh MOHATHUSA: Macca U Pa3MEpPbl MOJEKYJ, TEIJIOBOE JIBH)KEHUE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSIHUS BELIECTBA, KPUCTAIUIMUECKHUE U
amop(HbI€ TeJa, HAChIILEHHbIA U HEHACHIIICHHBIH Map, BIa)KHOCTh BO3yXa,
TEMIIepaTypa, BHYTPEHHSS JHEPrUs, TEIJIOBOW JIBUIaTeib, 3JIEMEHTapHbIN
ANEKTPUYECKUI 3apsll, HIEKTPUUECKOE MOJE, TPOBOJHUKHA U JAUDIIEKTPUKH,
NOCTOSIHHBIN DJIEKTPUYECKHUI TOK, MArHUTHOE T0JIE;

paznuyaTh SIBICHUS (TEIJIOBOE pacIIMpEHUE M CKaTue, Telionepenaya,
TEIJIOBOE€ PAaBHOBECHE, CMAYMBAHME, KAWJUIAPHBIE SIBJICHUS, UCIApPEHHE,
KOHJIEHCAllUsl, IJIaBJI€HUE, KpucTauu3anus (OTBEpJEBAaHKE), KHUIICHHE,
Teruionepeaayda (TerI0npPOBOHOCTb, KOHBEKIHS, U3ITy4YECHHE),
ANEKTpHU3alus TeJl, B3aUMOJCHCTBUE 3apsA/iOB, ACHCTBUSA 3IEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHHWE, B3aUMOJICICTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO I0JI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAsI UHAYKIINA) 110
ONMCAaHUID HX  XapaKTEpHBIX CBOWCTB M Ha OCHOBE  OIIBITOB,
J€MOHCTPUPYIOIIMUX TaHHOE (PU3NYECKOE SIBJICHUE,

pacrno3HaBaThb  MpPOSBIEHUE  M3YYEHHBIX  (PU3UYECKUX  SBJICHUM B
OKpYy)XaloIlleM MHUpE, B TOM 4HcIe (PU3NYECKUE SIBICHUS B MPUPOJE:
NOBEPXHOCTHOE HATSHKEHUE U KAWJIISIPHBIE SIBJIEHUS B IPUPOJIE, KPUCTAILIBI
B npupoje, uznydenre ConHila, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BI,
oOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra, JJIEKTPUYECKHE SIBICHUS B
aTMocdepe, MEKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE MOJe 3eMIIH,
Apeid MOIOCOB, pOJIb MArHUTHOTO TOJISI JJIs KU3HU Ha 3eMJie, TOJIIPHOe
CUSIHUE, IPU STOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B YUEOHYIO, BBIACIATh
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PU3NUYECKUX SIBJICHUMU;

ONMKCHIBATh M3YyYEHHBIE CBOMCTBA T€l M (PU3UYECKHE SIBICHMS, HCIOJB3YS
(¢u3nyeckue BETUYMHBI (TemrepaTypa, BHYTPEHHSSI SHEPrusi, KOJIMYECTBO
TEIUIOTHI, yAeJIbHAs TEIUIOEMKOCTD BEILIECTBA, YAEIbHAS TEIJIOTA IJIaBJICHUS,
yAenbHas TEII0Ta NapooOpa3oBaHusl, yIeiIbHasl TEII0Ta CTOPaHus TOILINBA,
KO3 (UIMEHT MOJIE3HOTO JEHCTBUS TEIUIOBOM MAaIIMHBI, OTHOCHTEIbHAs
BJIQXXHOCTh BO3/yXa, JJEKTPUUYECKUN 3apsAll, CWIa TOKA, AJIEKTPUYECKOE
HaIlpSDKEHUE, COINPOTHUBIICHHE IPOBOJHUKA, YAEIBHOE COIPOTUBIIECHUE
BELIECTBA, pad0Ta M MOUIHOCTb 3JEKTPUYECKOTO TOKa), MPHU OMHCAHUU



NPaBWJIbHO TPAKTOBaTh (PU3MYECKUM CMBICT HCIHOJB3YEMbIX BEJIUYHH,
0003HAYEHUS W CIUHMIBI (PU3MYECKUX BEJIWYMH, HAXOAUTh (OPMYIIBL,
CBSI3BIBAIONIME JAaHHYIO (PU3UYECKYIO BEIMYMHY C JIPYTMMH BEIMYHMHAMU,
CTPOUTH TpauKH U3yYEHHBIX 3aBUCUMOCTEHN (DU3UUECKUX BEIIMYMH,
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NYECKHE SBICHUS W TIPOIECCHI,
WCTIONB3Ysl OCHOBHBIE TMOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOW Teopuu
CTPOCHMSI BEIIECTBA, MPHUHIUIT CYIEPIIO3UIMU MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiia, 3akoH Oma Jyisl yyacTKa IeNu, 3aKOH
Jlxoyns—Jlenua, 3aKk0H COXpaHEHUs SHEPTUH, MPU STOM J1aBaTh CIOBECHYIO
(bOopMyITHPOBKY 3aKOHA M 3alMCHIBATH €0 MaTEMAaTHUYECKOE BEIPAKCHHUE;
OOBSICHATh (PU3MUECKHE IIPOIECCHl M CBOMCTBA TEJ, B TOM 4YHUCJIE U B
KOHTEKCTE CHUTyallMi MPaAKTUKOOPHUEHTUPOBAHHOI'O XapAKTEpa: BBISBIIATH
MPUYMHHOCIICACTBEHHBIC CBSI3H, CTPOUTHh OOBSCHEHHE U3 1—2 JOTrHYecKux
Iarop ¢ omopo Ha 1-2 M3y4YEHHBIX CBONCTBA (DU3UUYCCKHUX SIBICHUMH,
(bU3UIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pacrio3HaBaTh IPOOJIEMBI, KOTOPHIE MOXXHO PEIIMTh TMPU ITOMOIIH
(bU3UYECKHX METO/JO0B, HCIIOIb3ys OIMCAaHWE WCCIICAOBAHUSA, BBIICIAThH
MpOBEPSAEMOE  TPEANOJIOKEHUE, OIEHUBATh MPABUIBLHOCTh  MOPSAKA
MPOBEICHUSI UCCIIE0BAHUS, JIETaTh BHIBOIBI;

MIPOBOAUTH OMBITHI 110 HAOTIOICHUIO (PU3NUECKUX SBICHUN WIH (U3UIECKUX
CBOMCTB TeJl (KanuJUISIPHBIC SIBJIICHUS, 3aBUCUMOCTh JIJABJICHUS BO3AyXa OT €TI0
00bEMa, TeMIlepaTypbl, CKOPOCTH Ipoliecca OCTHIBAHUS M HAarpeBaHUs TMPHU
M3JIyYEHUHU OT LBETa U3Tydaroien (oromaronei) HIOBEpXHOCTH, CKOPOCTh
UCTIapEHUs BOABI OT TEMIEPATYPhl KUAKOCTH M TUIOIMIAAN €€ MMOBEPXHOCTH,
JJIEKTpHU3alMsd Tel W B3aUMOJICMCTBHE  DJIEKTPUYECKUX  3apsijioB,
B3aUMOJICHCTBUE TTOCTOSHHBIX MarHWTOB, BU3YaJIM3alisl MAarHUTHBIX MOJIEH
MIOCTOSIHHBIX MarHuTOB, JIEUCTBUSI MArHUTHOTO TOJISl HA TPOBOAHUK C TOKOM,
CBOMCTBA DJICKTPOMAarHuTa, CBOWCTBA JJEKTPOABUTATENSI TOCTOSHHOTO
TOKa): (OpPMYJIMpPOBAaTh MPOBEPSIEMbIE  IPEATOJIOKEHUS, COOUpaTh
YCTAHOBKY W3 TPEJIOKEHHOTO O00OpY/I0OBaHMs, OMKMCHIBATH XOJI OMbITa U
bopMyIUpPOBATH BBIBOBI;

BBITIOJTHATD MPSMbIE U3MEPEHUSI TEMIIEPaTypbl, OTHOCUTEIBHON BIAXKHOCTHU
BO3/1yXa, CUJIbI TOKA, HAMIPSHKEHUS C UCTIOIH30BAHMEM aHAJIOTOBBIX TPUOOPOB
U JATYUKOB (PU3MYECKUX BEJIUYMH, CPABHUBATh PE3YyJbTAaThl U3MEPEHUU C
y4ETOM 3aJIaHHOU a0COTIOTHOM MOTPEIIHOCTH;

MPOBOAUTH UCCJIEAOBAaHUE 3aBUCUMOCTU OJHOU (PU3UUYECKOW BEJIIMUYUHBI OT
IpYyrol C  UCHOJb30BAHMEM  TMPSMBIX  M3MEPEHUN  (3aBUCUMOCTH
COIIPOTHUBJICHHUS ITPOBOIHUKA OT €70 JIJIUHBI, TIJIOIIaA1 MONEPEYHOTO CEUCHUS
U yAEIBHOTO COMPOTUBIICHHS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA, UIYIIETO
yepe3 MPOBOJAHUK, OT HaNpsDKEHWS Ha MPOBOJAHUKE, MCCIEI0OBaHUE
MOCJICIOBAaTEILHOTO W TMApaJJICIbHOTO  COCAMHEHHMH  MPOBOJIHUKOB):
MJIAaHUPOBATH UCCIIEIOBAHNE, COOUPATh YCTAHOBKY U BBITIOJIHITH U3MEPEHHUS,
cieaysl MPEeNoKEeHHOMY IUIaHy, (DUKCHPOBATh PE3YyJbTAThl MOJYyYEHHOMN



3aBHCHMOCTH B BHUJE TAaOJIML U IpaUKOB, I€JaTh BBIBOJBI 10 PE3yJIbTaTaM
UCCIIEIOBAHMUS;

IPOBOJNUTH KOCBEHHBIE M3MEpPEHUsS (PU3NYECKUX BEJIWYMH (yAesbHas
TEIUIOEMKOCTb BEILIECTBA, COIPOTUBJICHUE IPOBOAHUKA, padOTa U MOILIIHOCTh
ANEKTPUYECKOTrO TOKa): IJIAHUPOBATH U3MEPEHHS, coOuparb
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEIysl MPEAJIOKEHHON HMHCTPYKIHMH, U
BBIYHCIISTh 3HAUCHNUE BEJIHUMHBI;

coOIOAaTh MpaBuiia TEXHUKK O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKkTepU30BaTh TMPUHIUIBI  JEHCTBUS  U3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON Ha UX OMMCAHUA (B TOM YHCIE: CUCTEMA
OTOIUIEHHUSI IOMOB, TUTPOMETp, NapoBasi TypOUHA, aMIepMETp, BOIBTMETP,
CUETUMK DJIGKTPUYECKOW HHEPIHM, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIE AJIEKTPONPUOOPHI (mpumepsl), JIIEKTPUYECKHE
OPEIOXPAHUTEH, IEKTPOMATrHUT, JEKTPOABUTATENb MOCTOSIHHOTO TOKA),
UCIIOJIb3ysl 3HAHUA O CBOMCTBaX (PU3WYECKUX SIBJICHUM M HEOOXOIAUMBbIE
(puznyeckue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA W HW3MEPHUTEIbHBIC
nprOOPHI IO CXeMaM U CXeMAaTHUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICHXPOMETpP, THUTPOMETp, [BUTATENb BHYTPEHHErO CrOpaHHUS,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI JJIEKTPUYECKHX Lemeld ¢
MOCIIE0OBATEIBHBIM U MApaICIbHBIM COCTMHEHUEM 3JIEMEHTOB, pa3indas
YCIIOBHBIE 0003HAYECHHS JIEMEHTOB IEKTPUUCCKUX LICTICH;

OPUBOJUTH IPUMEPHI (HAXOAUTH HH(POPMAIIUIO O IPUMEPaX ) IPAKTUUECKOTO
UCIOJb30BaHUSl (U3NYECKUX 3HAHUM B TOBCEAHEBHOW KU3HU IS
oOecrieueHurs 6€30MacHOCTH MTPHU OOPAIEHUH C TPUOOPAMU M TEXHUYECKUMU
yCTpPOMCTBAMHU, COXPaHEHUS 3A0POBbsI U COOJIIO/IEHUSI HOPM SKOJIOTMYECKOTr0
MTOBEJICHUS B OKPYKAIOIIEH CPELE;

UCIOJb30BaTh MOHATHS: CcUCTeMa OTcuéra, MaTepuajbHas TOYKa,
TPAeKTOPHsI, OTHOCUTEIHHOCTh MEXaHMYECKOTO MABMXEHHUS, aedopMarius
(ympyras, mnjacTH4ecKasi), TpPEHHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M TEperpy3ku, HEHTP TSHKECTH, aOCONMIOTHO TBEPIOE TETo,
IEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOoJeOaHus u
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, HIEKTPOMArHUTHBIC BOJHBI, IIIKAIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIBHO30PKOCTh, CIIEKTPHI
WCITyCKaHWs U TOTJIOUIEHUs, anbda, 0eTa- U raMmma-u3JIy4deHus, U30TOIIbI,
AJIepHast SHEPreTHKa,;

pa3nuuath SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE
IBUKEHHE, PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHHE, CBOOOIHOE
najZieHue TeJl, PaBHOMEPHOE JABI)KEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBHE
TEJI, PEaKTUBHOE IBH)KEHHE, KOoJieOaTeIbHOE NBIKEHUE (3aTyXarolue u
BBIHYX/ICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBIXKEHUE, OTPaKeHUE
3ByKa, TPSIMOJMHEWHOE pacHpOCTpaHEHHE, OTpPaKCHHWE M MPeIOMIICHUE



CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pasyioKeHHe Oesoro cBeTa B
CIEKTP U CIIOKEHHUE CIEKTPAIbHBIX IIBETOB, IUCIIEPCUS CBETA, ECTECTBEHHAS
PaAMOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEMYATOTO CHEKTpa H3IIy4YeHHs) IO
OMHMCAHUI0 MX XapaKTepHBIX CBOWCTB W Ha OCHOBE  OIIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3MUECKOE SIBICHUC;

pacmo3HaBaTh MPOSBICHUE  M3YYCHHBIX  (U3HUECKUX  SBJICHUA B
OKpYIKaro1eM MUpe (B TOM drciie ((U3NICCKUE SIBICHHS B IPUPO/IS: TPUITUBBI
Y OTJIUBBI, NBIKeHNE TuTaHeT COTHEYHOW CUCTEMBI, PEAKTUBHOE JIBI)KCHHE
KUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB JKHBOTHBIMH, 3E€MJICTPSICEHUE,
CEHCMUYECKHUE BOJHBI, I[yHAMH, 9XO, I[BETa TEJ, ONTUYCCKUE SBICHUS B
npupojae, OMOJOTrMYecKoe JEHCTBHE BHUAMMOIO, YIbTPapuOIETOBOTO U
PEHTIC€HOBCKOTO  M3JyYEHHM, €CTECTBEHHBIM paJuOAKTUBHBIA  (DOH,
KOCMUYECKHUE JIy4d, PAJAMOAKTUBHOE H3Iy4Y€HHE MPUPOIHBIX MUHEPAJOB,
JIEUCTBUE PAJMOAKTUBHBIX W3JyYCHUM Ha OPraHU3M YeJIOBEKa), MPU HITOM
NEPEBOIUTh MPAKTUYECKYIO 3a/lauyy B Y4€OHYIO, BBIICIATH CYIIECTBEHHBIC
cBolcTBa (MpU3HAKK) (PU3UUYECKUX SIBJICHUIA,

OMKCHIBATh M3YyUYECHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCIOIB3YS
¢u3nUecKkue BEIWYUHBI (CpEOHSS W MTHOBEHHAs CKOPOCTh Tela TpHu
HEpPaBHOMEPHOM JBIKCHUU, YCKOPCHHE, TEpPEMEIICHHE, ITyTh, YIJIOBas
CKOpOCTb, CHJIa TpPEHHUSA, CHJa YIOPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOMHOTO TAJCHMs, BEC Tellad, HUMIYJIbC Tela, HWMITYJIbC CHJIB,
MexaHW4eckas paboTa W MOIIMHOCTh, TOTCHIMAIbHAS JHEPTrUs Tea,
MOJHATOTO HaJ TOBEPXHOCTBIO 3€MJIHM, TOTCHIMAJIBbHAS YHEPTHUS CIKATOU
PY>KUHBI, KHHETUYECKAsl YHEPTHUS, TTOJTHAsT MEXaHWYECKast YJHEPTusl, IePUO/l
U 4YacToTa KoJjieOaHWM, NJIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA,
CKOpPOCTb CBETa, IOKa3aTellb MPETOMJICHHUsS] Cpenbl), MpU OMNHUCAHUU
NPaBUWIBHO TPAKTOBATh (PU3MUYECKHM CMBICIT HCIOJIb3yeMbIX BEIUYHH,
0003HaueHUA W EAUHUIBI (PU3NYECKUX BEIMYMH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEJIMYMHY C JPYTUMHU BEIUYMHAMH,
CTPOUTH TpaUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUIMH,
XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3NYECKHWE SBICHHUS W TIPOIECCHI,
HCIIONIB3YSl 3aKOH COXPAHCHHsI SHEPTHH, 3aKOH BCEMHPHOTO TATOTCHHS,
MIPUHITUTI CYTICPIIO3HIIAH CHUI, TPUHITUIT OTHOCUTEILHOCTH [ auiiest, 3aKOHBI
HproToHa, 3aKOH COXpaHESHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS U TIPEITOMIICHHS
CBETa, 3aKOHBI COXPAHEHHUS 3apsAA0BOTO M MAaCCOBOTO YHCEI MPHU SACPHBIX
peaknmsX, TpH OTOM J1aBaTh CIOBECHYIO (OPMYJTUPOBKY 3aKOHA W
3aMHUCHIBATh €70 MATEMATUIECKOE BHIPAKEHUE;

pelaTth pacu€THble 3a7a4M (Onuparolrecs Ha CUCTEMY U3 2—3 ypaBHEHUN),
MCIIONIB3YS 3aKOHBI ¥ (POPMYJIBI, CBS3BIBAIOIINE (PU3UUECKUE BEIIMYMHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 3aJa4M 3alUCHIBATH KPATKOE YCIIOBUE, BBISBIIATH
HEJIOCTAIONINE WM W30BITOYHBIC JAaHHBIC, BHIOUPATh 3aKOHBI U (HOPMYJIHI,
HEOOXOAMMBIC ISl PEHICHHs, TMPOBOAWTH pacd€Thl U  OILICHHUBAThH
PEATMCTHYHOCTD TTOJTyYCHHOTO 3HAYCHHS (PU3HMUECKON BEJTMYMHBI,



pacrno3HaBaTb MpPOOJEMBI, KOTOpPbIE MOXHO PEIINUTh IPU OMOIIU
(u3nYeCKuX METOAOB, HCIOJIb3Ys ONHCAHME MWCCIEIO0BaHUSA, BBIIEIATh
IPOBEPSIEMOE  TNPEANOIOKEHUE, OLEHUBAaTh IPABWIBHOCTh  HOpPSIKA
OPOBEACHUS  WCCIENOBaHUsS, Jie€JaTb  BBIBOJABI, HMHTEPHPETUPOBATH
pe3yabTaThl HAOIIOCHUH U OTIBITOB,

MIPOBOAMTD OMBITHI 110 HAOTIOACHHUIO (GU3NUECKUX SBICHUN WIH (PU3MUECKUX
CBOMCTB TeNl (M3y4yeHUE BTOpPOro 3akoHa HpIOTOHA, 3aKOHa COXpaHEHUs
SHEPruM, 3aBUCUMOCTh TEpHUOAa KOJeOaHWH NPYKHMHHOTO MAasTHHUKA OT
MaccChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTYIbI
MaJIbIX KOJieOaHUM, MPSIMOJIMHEITHOE PacIpOCTPAHEHUE CBETA, PA3JIOKEHUE
0eJ10ro cBeTa B CIIEKTP, U3YUEHHE CBOMCTB N300paXKE€HUs B IUIOCKOM 3€pKajie
U CBOWCTB M300pa)k€HUs NpeaMeTa B coOuparolield JHMH3€, HaOIoleHue
CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIy4YEHHUS): CAMOCTOATEIBLHO COOMPATh
YCTaHOBKY M3 U30BITOYHOrO Habopa 000pyAOBaHMUs, OMUCKHIBATh XOJ] OIbITA
U €r0 pe3yNbTathl, (OPMYIUPOBATH BHIBOIbI;

OPOBOJUTH NPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX HU3MEPEHMH, OIpenesss
CpelHee 3HAaueHUEe u3MepsAeMoil BenuuuHbl ((OKYCHOE pacCTOsSHUE
coOuparomieid JHH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HU3MEpEeHUS
(M3MepUTENHHOTO TPUOOpPA);

MPOBOAWTH HUCCIECJOBAHHE 3aBHUCHUMOCTEH (U3MUECKMX BEIWYUH C
MCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD MMYTH OT BPEMEHU MPHU
PAaBHOYCKOPEHHOM JIBWOKEHMM 0€3 HayalbHOM CKOpPOCTH, NEpHojaa
KoJe0aHU MaTeMaTHIECKOTO MAasTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH YTJIa
OTpaXEHHUs CBETA OT yTJja NaJeHUs U yIJia IPEeJIOMIICHUS OT YIJia MMaJICHUs):
IUIAaHUPOBAaTh  HUCCIIEJOBAaHME, CaMOCTOSITEIbHO CcOOUpaTh YCTaHOBKY,
(uKCHpOBATh Pe3yibTAThl NOJYUYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIUYUH
B BUI€ TaOJIUIl ¥ rpaUKOB, JeJIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIIEA0BaHNUS;
IPOBOJAUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEIINYUH (CPEIHSS CKOPOCTh
U YCKOpEHHE Tejla NpH pPaBHOYCKOPEHHOM JBMKEHHM, YCKOPEHHE
CBOOOMHOTO TAACHUSA, KECTKOCTb TMPYXKUHBL, KOIPPUIIUEHT TpPEHUS
CKOJIBKEHMs, MEXaHHuyeckass paboTa M MOLIHOCTb, YacTOTa W MEPUOJ
KoJie0aHU MaTEMaTHYECKOTO U MPYKUHHOTO MAasTHUKOB, ONTHYECKAs CHIIa
coOuparolel JHH3bI, PaJAUOAKTUBHBIN (OH): TJIAHUPOBATH H3MEPEHMS,
cOOMpPATh IKCMIEPUMEHTANBHYIO YCTAHOBKY U BBITIOJIHATH U3MEPEHUS, CICIYS
NPEIJIOKEHHOW  MHCTPYKIIMH, BBIYHCIATh 3HAYCHHWE BEIMYMHBI U
aHAJIM3UPOBATH TOJTYYCHHBIC PE3YIbTAThI C YUETOM 3a/IaHHOM MOTPEITHOCTH
U3MEPEHUM;

coOMI0/1aTh MpaBUjia TEXHUKKA O€30MaCHOCTH NPH paboTe C J1abopaTOpPHBIM
o0opyI0BaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKH M3YyYEHHBIX (U3MYECKUX MOJENIECH:
MaTepuagbHas TOuKa, aOCOIIOTHO TBEPIOE TENO, TOUSUHBI UICTOYHHK CBETA,
Jqy4, TOHKas JMH3a, IUIaHETapHas MOJENIb aTOMa, HYKJIOHHas MOJEJb
aTOMHOTO S171Ipa;



XapaKTepu30BaTh MPUHLUIBl  JEHCTBUS  U3YYEHHBIX MpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONHUCaHWs (B TOM 4HCIE:
CIUIOMETP, JATYUKH MIOJIOKEHUS, PACCTOSHUS U YCKOPEHMUSI, paKeTa, 3X0JIOT,
OUYKH, TEpUCKON, (poToammapar, ONTUYECKUE CBETOBOJBI, CHEKTPOCKOIL,
J03UMETp, KaMepa BuibcoHa), UCIIONb3ys 3HAHHS O CBOMCTBAX (PHU3NUECKUX
SBIICHUN 1 HEOOXO0IMMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH,

HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHBIC PUCYHKU H3YYCHHBIX TEXHHUYECKHX
YCTPOICTB, U3MEPUTETHHBIX MPHUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MpHU
pelIeHnr y4eOHO-TIPaKTUYECKUX 3a/1a4, ONTHYECKHE CXEMBI [T TOCTPOCHUS
M300paXEHUI B TJIOCKOM 3€pKajie U COOMparolie JIMH3E.



