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1. COAEPXAHHUE YUYEBHOI'O ITPEJMETA

7 kaacc (68 4, 2 4 B HeZENIO)

1. BBenenue (4 1)

®dusuka — Hayka o mpupoje. SBiaeHus npupoabl. Pusznyeckue SBIECHUSA: MEXaHUUYECKHE,
TEIUIOBBIE, D3JEKTPUYECKHE, MarHUTHbIE, CBETOBbIC, 3BYKOBble. (DHU3NUECKHUE BEIUYHMHBI.
W3mepenne Qusnueckux BenmuyuH. @usnueckue mnpubopsl. IlorpemHocts H3MEpeHHIA.
Mexnaynapoanass cucrtema eaunul. Kak ¢usuka u gpyrue ecTecTBEHHBIE HAYKH H3Y4aroT
npupony. EcrecTBeHHO-HayyHbIi MeETOJl IO3HaHUSA: HaONIOJEHHE, IOCTAaHOBKA HAy4YHOI'O
BOIPOCA, BBIABM)KEHUE THITOTE3, SKCIIEPUMEHT 110 IIPOBEPKE rUnoTe3, 00bsCHEHUE Ha0I01aeMOro
sneans. Onucanue Gpu3nYecKux sBICHUH ¢ TOMOIIBIO MOJIETIEH.
Jlemoncmpayuu:

1. MexaHuueckue, TeMI0BbIe, HIEKTPUUECKIE, MAaTHUTHbIE, CBETOBBIE SIBJICHHUS.

2. ®uznyeckue npuoopsl U Mpolierypa IpsSMbIX U3MEPEHHH aHaJI0rOBbIM U IU(POBBIM IPUOOPOM.
@ponmanvrasn 1abopamopHas paboma.

1.M3mepenne GU3NUECKUX BETHUHH C Y4emoM aOCONIOMHOU NOZPeuHOCHU.

2. [lepBoHayaJjibHbIE CBe/IeHUS] 0 CTPOEHUH BemiecTBa (5 1)

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, TOKA3bIBAIOILIUE IUCKPETHOE
CTpoeHue BelecTBa. /IBmkenue yactul BemecTsa. CBs3b CKOPOCTH JBMXKEHHS YaCTHUI] C
temneparypoil. TernoBoe pacumpenue u cxarue. bpoyHoBckoe aBuxkenue, 1uddysus.
B3aumonelicTBue yacTull BemecTBa: NpUTsHKEHUE U oTTalkuBaHue. CMauuBaHue U
KanuuIsipHbIe siBJIeHUSI. OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS
BeniecTBa. OMBITHL, MOATBEPKIAIOLIUE OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON
TeopuH. Mozenu TBEPIOro, ’KUIKOTO U ra3000pa3HOTo cOCTOsIHUM BemiecTBa. OOBsCHEHHE
CBOMCTB ra30B, KUJAKOCTEH U TBEPABIX TEJI HA OCHOBE MOJO0KEHUN MOJEKYISIPHO-KUHETHYECKON
teopun. Kpucramueckue u amop@Hbie Tesa. ArperatHble COCTOSIHUS BELIECTBA: CTPOCHUE
ra3oB, )KHJKOCTEH 1 TBEPIBIX (KPUCTAITUNUYECKUX) Tell. B3auMOCBsA3b MEX1y CBOMCTBAMU
BELIECTB B PA3HBIX arperaTHbIX COCTOSHUAX U UX AaTOMHO-MOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.
Jlemoncmpayuu:

1. HaGronenue OpOyHOBCKOTO JABHKEHHUS.

2. Habmonenue nugpdysun.

3. Habmroienue siBieHuid, 00bACHAIOMMXCS MPUTSHKEHUEM HITN

OTTaJIKMBAHUEM YaCTHUI BEIIECTBA.

4. HaGnroieHue TEIIoBOro pacIupeHus Tell.



5. 3MeHeHune naBieHus ra3a npu U3MeHEHUH 00bEMa U HarpeBaHUM MITU OXJIAXICHUU.
@ponmanvras rabopamoprasn paboma.
1. U3mepenune pa3mMepoB MaJbIX TEJ.
Onvimol
1. Onpenenenue naBneHus Bo3ayxa B OajioHe LITPHIIA.
2. OnBITHI, IEMOHCTPHUPYIOIIHNE 3aBUCMOCTD JaBIICHHUS BO3/yXa OT €ro 00bhEMa U HarpeBaHUs
WJIU OXJIQXKICHHUSL.
3. BzaumopeiictBue Tea (22 4)
Mexanuueckoe JBH>KeHHE. PaBHOMepHOe M HepaBHOMepHOe ABukeHue. Ckopocts. Cpennss
CKOpOCTh MpPH HEPABHOMEPHOM JBMKEHHHM. Pacuér myTh W BpPEMEHM JBWKCHHS. SBIICeHHE
WHEpIUHU. 3aKOH MHepluu. B3aumoseicTBre Tea Kak NpUUYMHA U3MEHEHUSI CKOPOCTU JABUKEHUS
Ten. Macca kak Mepa nHepTHOCTH Teia. [InoTHocTh BemecTBa. CBA3b MIIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B equHUIle 00bEéMa BemecTBa. Culla Kak XapaKTepuCTHKa B3auMoaencTus ten. Cuna
ynpyroct u 3akoH ['yka. M3mMepeHue cuiibl ¢ MOMOIIBI0 TUHAMOMETpA. SIBJIIEHUE TATOTEHUS U
cuna TsokecTd. Cuila TshKeCTH Ha Ipyrux IviaHerax . Bec tema. HeBecomocts. Crnoxenue cui,
HaIlpaBJIEHHBIX 110 OAHOMU NpsiMoi. PaBHonelcTByomas cuil. Cuiia TpeHus. TpeHue CKOIbKEHUs
Y TpeHHUE NOKosl. TpeHue B NpUpoae U TEXHUKE.
Jlemoncmpayuu:
1. HaGiroieHne MeXaHW9IeCKOro IBMKCHHUS Tela.
2. I3mMepeHue CKOpOCTH MPSMOIUHENHOTO IBUKECHHUS.
3. HabmtoieHue sIBJeHUS WHEPIUH.
4. HabmroieHre u3MeHEHHUsl CKOPOCTH MPY B3aUMOJICUCTBUU TEI.
5. CpaBHEHHE MacC IO B3aUMO/ICHCTBUIO TEI.
6. CioxeHue cuil, HalpaBJIE€HHbIX 110 OJHOU MPSAMOI.
@ponmanvhvle 1aboOpamopHvie pabomot.
1. 3mepenne Macchl Tena Ha PhIYaKHBIX BEcax.
2. VIamepenne o0beMa TBEPJIOTO Tema.
3. U3mepenue mioTHOCTH TBEPAOTO Tea.
4.TI'panyupoBaHue NMPY>KUHBI U U3MEPEHHUE CHUJT TUHAMOMETPOM.
Onvimot
1.OmBITEI, NEMOHCTPUPYIOIIHE 3aBUCHUMOCTb pacTsikeHUs (aedopmariiu) MPYyKUHBI OT
MPUIOKEHHOMN CHIIBI.
2. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHHUS CKOJBXKEHUS OT CHJIbl JIaBJIICHUS U

XapakTepa COMPHKACAIONINXCS [TOBEPXHOCTEH.



4. JlaBj1ieHue TBEPABIX TeJl, JKUAKOCTel U ra3oB (23 4)
Hasnenne. CriocoObl yMEHBINIEHUST M YBENWUYCHHs aaBieHus. JlaBieHue rasza. 3aBUCUMOCTH
JIaBJICHUS ra3a OT 00bEMa, TEMIIEepaTyphbl.
Ilepenaua naBneHus TBEPABIMU TEJIAMHU, KUIKOCTIMHU U Fa3aMH.
3akon Ilackans. [TneBMaTHueckre MamuHbL. 3aBUCUMOCThH JAaBJICHUS KUAKOCTU OT TIIyOUHBI.
I'mppocratnueckuii napanokc. Coobmaromuecs cocynbl. ['uapaBinueckue MEXaHU3MBbl.
AtMmocdepa 3emin 1 atMocepHoe naBineHue. [[puanHbI CyIecTBOBaHUS BO3IYIITHOW 000I0YKH
3emumn. OnbiT Toppudenu. M3amepenne atMochepHOTo JaBICHHS. 3aBUCUMOCTh aTMOC(epHOTO
JaBJICHUSI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! a1 uamMepeHus: atMochepHoro AaBJiICHUS.
JelicTBHE )KUJKOCTHU U Ta3a Ha MOrPYKEHHOE B HUX Telo. BriTankuparomas (Apxumenosa) cuia.
3akoH Apxumena. [InaBanue tei.
Bo3nyxomiaBanue.
Jlemoncmpayuu:

1. 3aBUCUMOCTD JaBJIEHUS T'a3a OT TEMIIEPATYPBHI.

2. [lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

3. CooOuiaroruecs CoCy/Ibl.

4. 'mapaBiI4ecKuil mpecc.

5. IlposiBieHune necTBUsE aTMOC(EPHOTO TABIICHHS.

6. 3aBUCUMOCTbH BBITAJIKUBAIOUICH CHIIBI OT 00BEMa OTPyKEHHON
YacTH TeJla U IIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEN CUJIBI BECY BHITECHEHHOM KUJIKOCTH.

8. YcnoBue 1uiaBaHus Tell: MJIABaHWE WJIM MOTPY’KEHUE Tel B 3aBUCUMOCTH OT COOTHOILIEHUS
TJIOTHOCTEMN TEJa U AKUJKOCTH.

@poumanvhvle 1a60pamopHvie pabomoi.

1. Onpenenenue BBITaIKUBAIOIIEH CHIIBI, IEHCTBYIOINIEH Ha TEO, MOTPYKEHHOE B KHUAKOCTb.
Onvimoi:

1. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHUJIBI, IEUCTBYIOIIEH Ha TEIO B

KHUIAKOCTH, OT 00BEMa HOpr)KéHHOﬁ B XXUJAKOCTBb 4aCTH TCJIa U OT IIJIOTHOCTHU KHUAKOCTH.

5. Padora u MmougHoCTh. JHeprus (9 4)

Mexannueckast pabora. MoutHocTs. [IpocTble MeXaHU3MBI: pbIyar, 0J0K, HAKJIOHHASI MJIOCKOCTb.
[TpaBuiio paBHOBecus pwlyara. [I[pumMeHeHHe MpaBuiia paBHOBECHS phluara K OJ0Ky. «3010TOe
npasmiio» Mexanuku. KI1J] mpocTeix Mmexanu3MoB. [IpocThie MexaHU3Mbl B OBITY U TEXHUKE.
Mexannueckas OHEPTIUs. Kunernueckas u MNOTCHIMAJIbHAsA SHCPTH. HpeBpameHI/Ie OHOI'O BHJa

MEXaHUYECKOM dHEepruu B APYyroil. 3aKoH COXpaHEHUs! IHEPTHH B MEXaHHKE.



Jlemoncmpayuu:

1. IIpuMepsl MPOCTHIX MEXaHU3MOB.
@ponmanvhule 1a60pamopHbvle padbonul.

1. MccnenoBanue yCcaoBUM paBHOBECHUS phluara.

2. U3mepenne KII/ npu moabeme Tena 1o HaKJIOHHOM IIOCKOCTH.

8 knacc (68 4, 2 4 B He1eJ1I0)
1. TennoBble siBjaenusn (13 1)
OcHOBHBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOM TEOpUM CTpPOeHus BemectBa.  Mogenn
TBEPJOTO, KHUIKOTO M Tra3000pa3HOro cocTosHUN BemecTB.OObsICHEHHE CBOWCTB Ta30B,
JKUJIKOCTEM M TBEPABIX TEJ HA OCHOBE IOJIOKEHHH MOJIEKYJISIPHO-KUHETHYECKOW TEOPHUHU.
TemnoBoe pacmmpenue u cxarue. Temneparypa. CBsi3b TEMIIEPATypbl CO CKOPOCTBIO TEIIIOBOTO
JBWO)KEHUS vacTull. BHyTpeHHss sHeprus. CrnocoObl H3MEHEHHMsT BHYTPEHHEH OSHEprHuM:
TEIUIONepeiavya U COBepIICHNE padoThl. Buibl Temonepenadu: TEmIONpOBOAHOCTh, KOHBEKITHS,
u3nyudenue. KonuuecTBo TemsaoThl. YjaenpHas TEMJIOEMKOCTh BEIIECTBA. Y AENbHAs TEIIOTa
CropaHus TOIUIMBA. TermnooOMeH U TeII0BOE paBHOBECHE. Y paBHEHHE TEIUIOBOr0 OajlaHca. 3aKOH
COXPAHEHHUs U IIPEBPALICHMS] SHEPTUU B TEIUIOBBIX MPOLIECCAX.
Jlemoncmpayuu:
1. IlpaBuna usmepeHus TeMIepaTypsl.
2. Buzpl Teruionepenayu.
3. OxnakaeHne Npu COBEPLIEHUN pabOTHI.
4. HarpeBanue npu coBEpIIEHUH padOThl BHEITHUMH CUJIaMHU.
5. CpaBHeHUE TEMIOEMKOCTEN pa3InYHBIX BEILIECTB.

@ponmanvHvie 1abopamopHsle pabomsi
1. CpaBHEHUE KOJINYECTB TEIJIOTHI IPH CMEIIMBAHUU BOJIbI Pa3HON TEMIIEpPaTypBbI.
2. 3mepenue yaenbHO# TeMI0eMKOCTH TBEPOTO Tea.
2. U3meHeHMe arperaTHbIX COCTOsIHUI BelecTBa (124)
IInaBneHne m orBepacBaHue Ten. Temmeparypa IUIaBiICHMs. YJelbHas TEMJIOTa IUIABJICHUS.
Hcnapenne n koHaeHcanusa. OTHOCUTENBHAS BIAXKHOCTh BO3AYyXa U ee uzMepenue. [Icuxpomerp.
Kunenue. Temneparypa kunenus. 3aBUCUMOCTb TEMIIEPATYpPhl KATIEHUSI OT JABJICHUA. Y IeIbHas
Teriota mnapooOpa3oBaHus. OObsICHEHHME W3MEHEHHUH arperatHbIX COCTOSHUM BellecTBa Ha
OCHOBE MOJIEKYJISIpPHO-KMHETHUECKUX MpenacTaBieHuil. [IpeoOpazoBaHus SHEPruM B TEIIOBBIX
MamuHax. /IBuratens BHyTpeHHero cropanus. IlapoBas TypOuHa. . DKoJOrHUECKUE MPOOIEMbI
MCIIOJIb30BaHUs TEIUIOBBIX MAIlIKH.

Jlemoncmpayuu:



1. HaOmronenne KUeHus.

2. HabmroieHre mocTosTHCTBA TEMIIEPATyPhI MPH TUTABIICHUU.

3. Mopenu TeroBbIX JBUTATEIICH.

Onvimot:

1. OnpenenieHne OTHOCUTENIbHOM BIAXKHOCTH BO3/1yXa.

3. DJilekTpUYecKHe siBJieHud (27 1)

Onexrpuzauus Ten. J[Ba poja anekTpuyeckux 3apsiioB. [IpoBOOHMKH, IUAIEKTPUKU U
MOJTYNPOBOJIHUKUA. B3ammopaeicTBue 3apspDKEHHBIX Tell. JJekTpuueckoe mose. 3akoH Kyrona
(3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS 3apsHKEHHBIX TeNl OT BEJIMYUHBI 3apA0B U PACCTOSHUS
MEXIy TElaMH). HanpsbkéHHOCTh  dnekTpuueckoro nosid.  IlpuHnum — cynepro3unuu
NIEKTPUYECKUX Moyl (Ha KadyecTBEHHOM YpoBHE). Hocurenu snaeKkTpuUecKuX 3apsioB.
OJIEMEHTapHBIN  JIEKTPUUECKHUI  3aps. 3aKOH COXpaHEHUsl 3JIEKTPUYECKOTO 3apsna.
JuckpeTHoCcTh  3ekTpuueckoro  3apsana. CTpoeHue  aroMoOB.  OJIEKTPUYECKHH  TOK.
["anpBaHnYeCKUE B3JEMEHTHI. AKKYMYJSATOpBL. OJIEKTpUUYECKas LeNb. DJIEKTPUYECKUH TOK B
Metaynax. Hocutenu »siexkTpuyecKux 3apsaoB B IOJYNPOBOJHUKAX, Ta3aX M pacTBOpPax
3nekTposuToB. Cuna Toka. AMmepMmerp. DIEKTpUYECKoe HampsbkeHue. BoabTmerp.
DJIEKTpUUYECKOE CONMpOTHUBIEHHE. 3akoH Oma Uisl ydacTKa 3JIEKTPUYECKOW Lenu. Y AelbHOe
conpotusiieHue. Peocratel. [locienoBarenbHoe M MapajijielIbHOE COEAUMHEHMSI MPOBOJHUKOB.
Pabora u momHoCcTh TOKa. KOIM4ecTBO TEIIOTHI, BBIAEIAEMOE IPOBOJHUKOM ¢ TOKOM. CUeTUuK
JNIEKTpUYECKON sSHepruu. Jlamma HakanumBaHus. ODJeKTpoHArpeBaTellbHble MpUOOpHL. Pacuer
AIIEKTPOIHEPIUHU, TMOTpedasieMolt OBITOBBIMU 3ieKkTponpudopamu. KopoTkoe 3ambIkaHHe.
IInaBkue nperoXpaHuTEIn
Jlemoncmpayuu:

1. Dnexrpuzanus Tel.

2. JIBa posia 3NEeKTPUUECKUX 3apsI0B U B3AUMOJICHCTBHE 3apsKEHHBIX TEIl.

3. YcTpoiicTBO U IeHiCTBUE 3IIEKTPOCKOIIA.

4. DnekTpocTaTnyeckass HHAYKLHUS.

5. 3aKOH COXpaHEHHUsI IIEKTPUUECKUX 3apPsI0B.

6. [IpOBOITHUKY U AUDIIEKTPUKH.

7. cTOYHWKY TTOCTOSTHHOTO TOKA.

8. JlelicTBHS AIEKTPUIECKOTO TOKA.

9. DneKkTpHUECKUil TOK B )KUAKOCTH.

10. l'a30BBIi pa3psiz.

11. 3mepenune cuiabl TOKa aMIIepPMETPOM.

12. 3mMepeHue 2IeKTPUIECKOT0 HATPSHKEHHS BOIETMETPOM.



13. Peoctar u Mara3uH CONPOTHBIICHH.

@ponmanvHble 1a60pamopHvle pabomoi .

1. COopka 2JIEKTPUUECKON ICTTH U M3MEPCHHE CHJIbI TOKA B €€ Pa3JINYHBIX yJacTKax.

2. VI3amepeHne HaNpsHKCHUS HA Pa3IMYHbBIX yYacTKax JICKTPUYECKOH Ieru.

3. IlpoBepka npaBuIia [Jisi CHIIBI TOKA MTPH MApaJLICIIbHOM COSMHEHUU PE3UCTOPOB.

4. VccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA B TPOBOJHHUKE OT HANPSHKCHUS HAa €ro KOHIAX MpHU
MIOCTOSIHHOM COTIPOTHUBJICHUH. VI3MepeHne CONPOTUBIICHUS TPOBOTHHUKA.

5. 3mepenue paboThl U MOIITHOCTH AJIEKTPHYECKOTO TOKA.

Onvimol.

1. OnbIThI IO HAOTFOICHHUIO SJICKTPU3AIIUMH TEJI HHIAYKIUCH U TIPU CONIPUKOCHOBEHHH.

2. COopka 1 mpoBepKa pabOoTHI JEKTPUIECKOM IEMH MOCTOSHHOTO TOKA.

3. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JICKTPHUUECKOTO COMPOTUBIICHHUS IIPOBOJHUKA OT
€ro JUTHHBI, TUTOIIAH MONIEPEYHOTr0 CEYCHHS U MaTepHaa.

4. PeryiupoBaHHE CUIIbI TOKA PEOCTATOM.

5. Onpenenenne KII/] narpesarensi.

4. DJIeKTPOMATrHUTHBIE sIBJIeHUd (6 1)

[TocTostHHBIE MarHuThl. B3anMo1eicTBUE ITOCTOSIHHBIX MAarHUTOB. MarHuTHoe 1oJjie. MarautHoe
noJie 3eMJIM M €Tr0 3HaYeHue I ku3HU Ha 3emiie. OnbIT Opcrena. MarHuTHoe 1osie
3JIEKTPUYECKOTro ToKa. [[puMeHeHre 27eKTpOMarHuToB B TeXHUKE. JleicTBMEe MarHUTHOTO TOJISt
Ha IIPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb IOCTOSTHHOTO TOKa. Mcnonb3oBanue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Jlemoncmpayuu:

1. BzauMopelicTBue MOCTOSSHHBIX MarHUTOB.

2. MonennpoBaHie HEBO3MOXKHOCTHU pa3/ieTICHHs MOJTIOCOB MarHUTAa.

3. MoienpoBaHue MAarHUTHBIX TTOJICH MMOCTOSTHHBIX MarHUTOB.

4. OnbIT Dpcrena.

5. MarHuTHoe mose ToKa. JNeKTPOMarHurT.

6. JlelicTBre MarHUTHOTO MOJISI HA IPOBOJHHUK C TOKOM.

7. DNeKTpoABUTaTEIh OCTOSTHHOTO TOKA.

Onvimoi:
1. 3ydeHue 31MeKTPUIEeCKOro JBUTATENS TIOCTOSIHHOTO TOKA (Ha MOJICIH).
2. UccaenoBanye MarHuTHOIO B3aUMOAEUCTBUS ITOCTOSTHHBIX MAarHUTOB.

3. I/I3yquI/1e MAarauMTHOI'O ITOJIA IOCTOSHHBIX MAariHuTOB ITPU UX



00BEIMHEHUH U Pa3/ICJICHUH.
4. VccnenoBaHue NEHCTBUS JIEKTPUIECKOTO TOKA HA MArHUTHYIO
CTpEJIKY.
5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCMOCTh CHIIbI B3aUMOJICHCTBUS KaTyIIKH C TOKOM U
MarHurTa oT CHJIbl TOKa U HaIPaBJIEHUS TOKA B KaTyIIIKE.
6. M3yueHue nelCTBUS MAarHUTHOTO MOJISl HA IPOBOJHHK C TOKOM.
5. CBeroBble siBi1eHus (6 1)
Uctounuku cBeta. I[lpsamonuHeitHoe pacnpocTpaHeHue cBera. OTpakeHusi CBeTa. 3aKOH
orpaxkenus. Ilnockoe 3epkano. Ilperomnenue cBera. Jlunza. DoOKycHOE pacCTOSHUE JIMH3BI
[ToctpoeHne M300pakeHMIA, JTaBaeMbIX TOHKOW JMH30M. OnTuyeckas cwia JWH3BL [J1a3 Kak
onTuyeckas cucrema. bimzopykocTs M JanbHO30pKoCTh. Onrudeckue npudopel. Onrtuyeckas
cuctema (poroarnmapara, MUKpOCKOIIA U Teseckorna . ['1a3 kak ontuyeckas cucremMa.
Jlemoncmpayuu.
1. I[IpsimonHEIHOE pacpoCTpaHEHHUE CBETA.
2. OTpakeHue cBeTa.
3. [Tomyuenue n300pakeHUil B IIIOCKOM 3epKaje.
4. IIpenomienue cBera.
5. Xox mydeii B cobuparomiei JInH3e.
6. Xox myd4eii B paccenBaromiei JINH3E.
7. Ilomyuenue n300pakeHU ¢ MOMOIIBIO JTUH3.
8. Ilpunnun aeWcTBus GoToanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.
9. Mopnens riasa.
Dpoumanvrvle 1a60pamopHvle padomol
1. H3mepenue GpokycHOro paccTosiHus coouparomieit aun3bl. [lomyuenue nzoopaxxeHuii.
Onvimul:
1. UccnenoBaHue 3aBUCMMOCTH YTJIa OTPaXKEHHsI CBETOBOTO JIyda OT yTIJjia MaJieHusl.
2. V3y4yeHnue xapakTepUCTHK U300pakeHUs ITpeIMeTa B INIOCKOM 3€pKaJie.
3. UccrnenoBanue 3aBUCUMOCTH YIJIa IIPEIOMIIEHUSI CBETOBOTO JIy4a OT yIJa NaJeHHUs Ha

T'paHULEC «BO3AYX—CTCKIIO».

9 knacc (102 4, 3 4 B HeeII0)
1.Mexanuueckue siBjaeHusi (41 u)
Mexannueckoe nBuxkenue. MarepuanbHas Touka. Cuctema ot cuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMXKEHU. PaBHOMEpHOE npsiMoNInHEHOe ABrkeHne. HepaBHomepHOe

HpﬂMOJ’II/IHeI\/’IHoe JBUKCHUC. Cpeanm 1 MI'HOB€HHAasd CKOPOCTbH TCJia IIPpU HEPABHOMEPHOM



JIBIDKCHUH. Y CKOpeHue. PaBHOyCKOpeHHOE psiMONIMHEHOe ABMKeHrne. CBOOOHOE TajieHue.
OnbiTel 'anunes. PaBHoMepHOE IBUXKEHUE 110 OKpY)HOCTH. [lepuon 1 yacrora oOpamieHus.
JInnelinas u yriosas ckopoctu. LlenTpocTtpemutensHoe yckopenue. 1lepssiii 3akoH HeroTOoHA.
Bropoii 3akon Herotona. Tperuii 3akon Hetotona. [Ipunuun cynepnosuuuu cui. Cuiia
ynpyroctd. 3akoH ['yka. Cuila TpeHus: cuia TPEHUsI CKOJIbKECHHUS, CUJIa TPEHHUS [TOKOsI, IPYTUe
BUJbI TpeHUsI. CHila TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHUA. Y CKOpEHUE CBOOOIHOTO MaIeHUS.
JBuxenue nianet Bokpyr Connua . [lepBas kocmuueckast ckopocts. HeBecoMocTs U
neperpy3ku. PaBHoBecue marepuanbHOM TOUKH. AGCONIOTHO TBEpAOE Teno. PaBHoBecue
TBEPOrO TeJIa C 3aKPEIUIEHHOM OCBIO BpaleHusa. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. I3menenue umiynbca. Mnynbce cuiibl. 3aKOH COXpaHEHUS! UMITYJIbCa.
PeaxtuBHOE nBIKeHHE. MexaHnuyeckas paboTa M MOIIHOCTh. PaboTa cun TskecTu, ynpy-
rocTH, TpeHus. CBs3b 3Hepruu U padotsl. [loTeHnManbHas sHEprus Tena, MOIHATOro Hal
IIOBEPXHOCTHIO 3eMin. IloTeHnanbHas sHeprus c:xaTou npykuHel. KnHetnueckas sHeprusi.
Teopema 0 KHHETUYECKON PHEPTUU. 3aKOH COXPAHEHHSI MEXaHUYECKON IHEPI M.
Jlemoncmpayuu:

1. HaGmroieHue MeXaHn4eCcKoro IBUKEHHUS Tejla OTHOCUTENIBHO PAa3HbIX Tel OTCUETA.

2. CpaBHeHUE IMyTEH U TPAEKTOPUM JBUKEHHSI OHOTO U TOTO K€ TEJIa OTHOCUTEIBHO Pa3HbIX TeEll
OTCYETa.

3. 3MepeHne CKOpoCTH U YCKOPEHHUSI TPSIMOJIMHEIHOTO JIBUKEHHUS.

4. UccnenoBanue NpU3HAKOB PaBHOYCKOPEHHOT'O IBUKEHUS.

5. HaGmroieHue JBM>KEHUS Tea O OKPY>KHOCTH.

6. HabnroieHne MexaHu4ecKux SIBJICHUH, TPOUCXOASIINX B cucTeMe oTcuéra « Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM

JIBMDKEHUHU OTHOCUTEJIbHO KaOuHeTa (PU3HKH.

7. 3aBUCUMOCTb YCKOPEHHMsI T€J1a OT MAcChl Tea U JEHCTBYIOIIEH HAa HETO CHUJIBL.

8. HaGmroteHre paBeHCTBa CHJT TIPH B3aMMOJICHCTBHH Tell.

9. 3meHeHue Beca Teja Npu yCKOPEHHOM JABM)KEHUU.

10. Ilepenaua umnyssca Npu B3aUMOAECHCTBUM TEN.

11. [IpeoOpa3oBanusi 3HEPTUU NP B3aUMOAECHCTBUH TEJl.

12. CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJIEUCTBHUH.

13. CoxpaHeHue UMITyJIbca Ipr a0COIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabnioieHne peakTUBHOTO JABHKEHHUS.

15. COXpaHeHI/IC MEXaHHUYECKOM SHECPTHUHU Ipu CBO60,Z[HOM nmaaCHUM.

@ponmanvhule 1adopamopHvie pabomol.



1. UccnenoBanue paBHOYCKOPEHHOTO JBKEHUS 0€3 HauaIbHOW CKOPOCTH.

2. WccrnienoBanme 3aBUCIMOCTH CHUITBI TPEHUS CKOJBKESHHSI OT CHIIBI HOPMAaJIbHOTO JABICHHUS.
Onpenenenne kKodhUIIMEHTA TPEHUS CKOJBKCHHS.

3. Omnpenenenue KECTKOCTU NPy UHBL. VccnenoBanne 3aBUCUMOCTH CUITBI YIPYTOCTH OT
nedopMaiuu, BO3SHUKAIOUIEH B MPYyKUHE.

Onvimol.

1. Onpenenenue paboOTHI CHIIBI TPEHUS IIPU PABHOMEPHOM JIBIKEHHUH TeJa IO TOPU30HTAIBHOU
MOBEPXHOCTH.

2. Onpenenenue pabOThI CHIIbI YIPYTOCTH MPU NOABEME Ipy3a ¢ UCHOIb30BAHUEM

HCIIOJABHKHOI'O U IIOABUXKHOT'O OJIOKOB.

2. MexaHnnveckue Koje0aHus 1 BOJHbI. 3BYK (10 u)

KonebarenbHoe nBuxenue. KonebGanus rpy3a Ha mnpyxuHe. CBoOOaHbIE KojeOaHMSL.
Konebarenbnas cucrema. MasTHUK. AMIUIMTYIa, IepuoJl, 4yactota konebanuii. [IpeBpamenue
SHEPTUU NPHU KOJIeOaTeIHbHOM JBHKCHUH. 3aTyXaromue Kojiebanus. BoHyXIeHHbIE KOIeOaHUs.
Pe3onanc. Paciipoctpanenue konedanuii B ynpyrux cpenax. [lonepednsie ¥ npoJoabHbIE BOIHBI.
Jlnnna BosiHbl. CBSI3b IIMHBI BOJIHBI CO CKOPOCTBIO €€ PaclpOCTPaHEHUs U IEPUOIOM (YaCTOTOM).
3ByKOBbI€ BOJHBL. CKOPOCTH 3BYKa. BricoTa, TeMOp M rPOMKOCTH 3ByKa. 3BYKOBOH pe30HAHC.
Jlemoncmpayuu:

1. HaGmroienue kosneGaHuii Tl MO JASHCTBUEM CUJIBI TSDKECTH U CHJIBI YIIPYTOCTH.

2. HaGmroienue kose0aHuii rpy3a Ha HUTH M Ha TIPYKUHE.

3. HabmroieHue BhIHYKJIEHHBIX KOJI€0aHUI U pe30HaHca.

4. PacripocTpaHeHue MPOJOJIbHBIX U MONEPEYHBIX BOJH (Ha MOJIETH).

5. Ha0nroienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

6. AKyCTMYECKHI PE30HAHC.

Dponmanvusie 1abopamopHsle pabombi

3. HccrnenoBanme 3aBUCHMOCTH TepHo/ia KOJICOAHWH TIOJBEIIEHHOTO K HUTH T'py3a OT JUIMHBI

HHUTH.

4. JaexkTpoMarHuTHoe moJie (214)

OnHOpOHOE M HEOJTHOPOJHOE MAarHWTHOE 1oJje. HampasineHne Toka U HanpaBJieHUE JIMHANA €ro
MarHuTHoro noiist. [Ipasuno 6ypasumnka. O6HapyXeHrne MarHUTHOTO oJst. [IpaBuio neBoit pykH.
Wuaykuust marHuTHOro mnousis. MarHutHeli notok. OmnbiTel @apages. DNeKTpoOMarHWTHas
nHaykuud. Hanpasiienne mHayknvoHHoro toka. IlpaBuno JleHma. SIBneHme caMOMHIYKIWU.

[lepemennbrit  Tok. ['eHeparop mepemenHoro Toka. IIpeoOpa3oBaHusi JHEpruu B



anekTporeneparopax. Tpanchopmartop. Ilepenaua snekTpuyeckoil SHEPrUHM Ha PACCTOSIHHE.
DnekTpoMarHuTHoe noJie. [llkana 35eKkTpoMarHuTHEIX BoJIH. MICTIOIb30BaHKE 3JIEKTPOMArHUTHBIX
BOJIH JUII COTOBOM CBSI3U. OJIEKTPOMAarHuTHele BOJIHBL. CKOpPOCTh pacnpoCTpaHEHUs
3JIEKTPOMArHUTHBIX BOJH. BIilMsIHME 31€KTPOMATHUTHBIX W3JyYEHHH Ha YKUBBIE OPTraHU3MBI.
Konnencarop. Konebarenbnpiit KOHTYp. [loydeHre 371€KTpOMarHUTHBIX KoJieOaHui. [IpuHIUIBI
PaAMOCBS3H U TENIEBUJICHUA. DIIEKTpOMarHuTHas rnpupoja ceera. CkopocTh cBeTa. BonHoBbIe
cBoiicTBa cBeta. [Ipenomnenue ceera. [lokazarens npenomnenus. ucnepceus csera. Pasnoxenue
6enoro csera B criekTp. OnbiThl HptoToHa. CliokeHHe CIEeKTPaJIbHBIX IBETOB. THITBI ONTHYECKUX
crekTpoB. [lornomenne u ncnyckanue ceeta aroMamu. [IponcxoxaeHue JIMHeMYaThIX CIIEKTPOB.
Jlemoncmpayuu:

. UccnenoBanue siBeHUS 3JI€KTPOMArHUTHONW MHYKIIUU.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HaIIPaBJICHUS UHIYKIHOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHS.

. DIIeKTpOreHepaTop MOCTOSIHHOTO TOKa.

. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.

. BonHOBBIE CBOMCTBa CBETA.

. Paznoxxenue 6enoro cBera B CIEKTP.

. [Tomyyenune 6enoro cBera NMpu CIOKESHUH CBETA Pa3HBIX [[BETOB.
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. CIeKTphI H3JIyYCHUS U TIOTJIONICHHMS.

10. CriexTpbl pa3IuYHbIX Fa30B.

11. CnexTp Bozopona.

Dpoumanvrvle 1a60pamopHvle padomol

1.M3y4eHue SBICHUS dJIEKTPOMATHUTHON HHTYKITUH.
Onvimot:

1. OnbITH 1O pa3NoKEHUI0 OEIOT0 CBETA B CIIEKTP.

2. OIBITE IO BOCIIPpHUATHUIO IBETA MMPEAMETOB IIPHU UX Ha6J'IIOI[eHI/II/I 4cpe3 UBCTOBLIC (1)I/IJ'II)TpI>I.

4. CTpoeHnune aToMa U aTOMHOTO0 siipa (14 u)

PannoakTMBHOCTh KaK CBUAETEIHCTBO CJIOXKHOTO CTPOCHHS aToMOB. Anb(a-, 6eTa- U ramMma-
m3nydeHusi. OmbiTel Pesepdopna. Snepnas monmens aroma. PaamoakTuBHBIE TpeBparieHUs
aToMHBIX sifep. CoXpaHEeHHEe 3apsIOBOI0 M MacCOBOTO YHCEN MPH SACPHBIX peakmusax. MeTos
HAOIO/IEHUST ¥ PErHCTPAIlMK YacTHIl B siiepHoi ¢usuke. [IpoToHHO-HEHTPOHHAS MOJENH SApa.
®u3NUeCcKuil CMBICI 3apsiIOBOIO0 U MAaCCOBOI'O UMCEN. DHEPrusl CBI3U 4acTull B sjpe. JleneHue
anep ypana. llemnas peakumsi. SnepHas sHepreThka. DKOJOTHYECKHE TPOOIEMBI PaOOTHI

ATOMHBIX SHGKTpOCTaHHHﬁ. Brnusaue pPaarOaKTUBHBIX H3.]'Iy‘l€HPII>i Ha )XUBBIC OPTraHU3MBlI.



TepmosinepHas peakuus. Mcrounuku sHeprun ConHIa U 3B€3/1.

Jlemoncmpayuu:

1. HaGmronenue TpekoB B kamepe Bunbcona.

2. Pabora cuérurka HOHU3UPYIOMIHUX U3ITYUCHHH.
Dponmanvhvle 1a60pamopHsie pabomol.

1. I3yuyeHue TpEeKOB 3apsHKEHHBIX YAaCTHIL IO TOTOBBIM (hoTOrpadusim.

5. Ctpoenne u 3BoJionus Beesnennoii (3 yaca)

OCHOBHBIE MPU3HAKK CYTOYHOTO BpaIllleHHs 3BE3HOr0 Heba, nerxkeHus JIynsl, CoiHIa 1
TUTAHET OTHOCUTENBHO 3BE3/. OOIIMe CBONWCTBA M OTJIMYMS TUTAHET 36MHOM TPYIIIbI U TTAHET-
TUTraHTOB; MaJbIX Ted COMHEYHOH cucTeMbl B 0oJbIuX rianeT. Kapra 3Bé€31Horo Heba mpu
HaOmoIeHusX 3BE31HOr0 Heba. OCHOBHBIEC XapaKTEPUCTUKU 3BE3] (pa3Mep, IIBET, TEMIIEPATypa).

I'unotessl 0 IMPOUCXOKICHNHA CoHEYHOM CUCTEMBI.

6. [ToBTOpPUTETLHO-00001Ia0HIT MOAYJIB (13 YacoB)

[ToBTOPUTENIEHO-0000IIAIONINI MOIYJIb TPEJHA3HAYCH JUIS CUCTEMaTH3aluu U 000OIICHHUs
IPEMETHOTO COJICPIKAHHS U OTIBITA JCSITEIBHOCTH, TIPUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca
Gu3KKH, a TaKXkKe ISl MOATOTOBKH K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY IO (PU3UKE IS
oOydaromuxcsi, BbIOpaBIIMX O3TOT Yy4eOHbIM mnpeamer. Ilpu wH3yuyeHUHM [AAHHOTO MOJIYJIs
PEaNM3yIOTCSA U CUCTEMATU3UPYIOTCS BUJIBI ICSITEIBHOCTH, HA OCHOBE KOTOPBIX 00€CIICUnBACTCS
JNOCTHIKEHHE TPEAMETHBIX W METAlpeIMETHBIX IUIAHUPYEMBIX pe3yJIbTaTOB OOyYeHHS,
dbopMHUpyeTCsl €CTECTBEHHO-HAYYHAsi TPAMOTHOCTh: OCBOCHHUE HAYYHBIX METOJIOB HMCCIEIOBAHUS
SIBJICHUU npupoAbl U TCXHUKH, OBJIAJICHUC YMCHUSMU O6”I)$[CH$[TB (1)I/ISI/ILI€CKI/IG SABJICHUSA, IPUMCHSIA
MOJTy4YeHHbIE 3HAHUS, PEelIaTh 337aud, B TOM YHCIIe KAYEeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.
[TpuHIMNIHUATBFHO EATEIHHOCTHBIM XapakTep JaHHOTO pa3felia peanu3yercs 3a CYET TOro, YTo
ydalnuecs BBIITOJIHAIOT 3alaHKA, B KOTOPBIX UM NpCAIaracTtc:

- Ha OCHOBC ITIOJIYYCHHBIX 3HaHUU pacrio3HaBaTb U HAYy4YHO O6”I)$[CH$[TI) (1)I/ISI/I‘I€CKI/IC SABJICHUA B
OKpYKaroIlei MPUpoie U MOBCETHEBHOM KU3HH,

- HCMOJb30BaTh HAyYHBIE METOABl HCCIENOBAaHUS (PU3UYECKHX SIBICHUH, B TOM YHCIE IS
IMMPOBEPKHU TUIIOTE3 U MMOJTYUYCHUSA TCOPETHICCKUX BBIBOIOB,

- O6T)$[CH$[TI) HAay4YHBIC OCHOBBI HaI/I6OHeC Ba>XHBIX JIOCTI/I)KQHI/Iﬁ COBpPEMEHHBIX TeXHOHOFHﬁ,
HaIpUMep, MPAKTUIECKOTO MCIOIh30BAHUS PA3IMUHBIX HCTOYHUKOB YHEPTHH Ha OCHOBE 3aKOHA

MMpEeBpalICHUA U COXPAaHCHHA BCCX N3BCCTHBIX BUIOB SHCPI'UH.



2. INNIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUS YYEBHOI'O IPEAMETA

2.1 JIn4YHOCTHBIE Pe3yabTAThI

IlaTpunoTHyeckoe BOCIMTAHUE:

— MpPOSIBJICHUE HMHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOHN (hU3MYECKOM
HaYKH;

— [IEHHOCTHOE OTHOIIIEHUE K JOCTHKCHUSIM POCCUHCKHUX YUEHBIX-(PUIUKOB.

I'pa:knanckoe U 1yXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

— TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXKICHHH OOIIECTBEHHO3HAUMMbBIX U ITHYECKHX
npo0JieM, CBSA3aHHBIX C MPAKTHUECKUM IPUMEHEHUEM JOCTHKEHUN PU3UKU;

— OCO3HAHHME BAYXHOCTU MOPAIbHO-ITUYECKUX IPUHIIUIIOB B ICSITEIIBHOCTU YYEHOTO.
JcTeTH4YecKoe BOCIIUTAHME:

— BOCIPUSITUE ICTETUYECKUX KAYECTB (PU3NYECKOM HAyKH: €€ TapMOHUYHOIO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH.

LleHHOCTH HAYYHOTO0 MO3HAHUA:

— OCO3HAHUE IIEHHOCTU (PU3MUECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
pa3BUTHUS TEXHOJIOTHIA, BaXKHEHILIEH COCTaBISIONICH KYIbTYpHI;

— pa3BUTHE HAYYHOU JTHOO03HATETFHOCTH, HHTEPECA K UCCIIEI0BATEIbCKOM e TEIILHOCTH.
@®opMHUpoOBaHHE KYJIbTYPbI 310POBbSI M IMOLMOHAJIBHOTO

Os1aronosyqusi:

— OCO3HaHHE IIEHHOCTH 0e30macHOro obpasa HU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MHpE,
BaXHOCTU TPaBHJ OE30MAaCHOTO MOBEACHUS Ha TPAHCIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U
TETJIOBBIM 000pYOBaHUEM B JOMAIIIHUX yCIIOBUSX;

— chOpMHUPOBAHHOCTh HaBbIKA pe(IeKCUH, MPU3HAHKE CBOETO MpaBa HAa OMIMOKY M TaKOTO K€
npaBa y JIpyroro 4ejoBeka.

TpyaoBoe BocnnuTaHue:

— AaKTHBHOE y4acCTHE B PEIICHUH MPAKTHYECKUX 3a71a4 (B paMKaX CEMbH, IIKOJIbI, TOpOa, Kpas)
TEXHOJIOTHYECKON M COIMAIIbHOW HANpPaBJICHHOCTH, TPEOYIOIIMX B TOM YHUCIE U (PU3HMUECKUX
3HAHUM;

— HHTEpPEC K MPaKTUIECKOMY M3yUeHUI0 podeccuil, CBI3aHHBIX C PUIUKOM.

JKO0JI0rH4YecKOe BOCIIUTAHHE:

— OpHEHTaIus Ha TNpPUMEHEHHE (PU3NYECKWX 3HAHWM JUIsl pelieHus 3aaad B 00JacTH
OKpY’KaoIIeW cpeibl, IIaHUPOBAHUS MOCTYIKOB M OLEHKH MX BO3MOKHBIX IMOCIEICTBUM st
OKPY’KaIOIIeH cpebl;

— OCO3HaHHe I100aTbHOr0 XapaKTepa IKOJIOTUYECKUX MPOOIEM U MyTeH UX perieHus.

Ananranus 00y4awuerocsi K u3MeHsIlIMMCS YCJI0BUAM COLMAJILHON M NPUPOAHOI Cpeabl:



— MOTPEOHOCTh BO B3aMMOJAENUCTBUY MPHU BBINOJIHEHUH HCCIEIOBAHUN U IPOEKTOB (PU3NUECKOM
HAIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSAM JIPYTHX;

— IOBBILLIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO IE€ATEIbHOCTD;

— NoTpeOHOCTh B (POPMHUPOBAHNUN HOBBIX 3HAHUI, B TOM 4ucie (GOpMyIUPOBATh UJEH, TOHATUS,
TUIIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBICHUSAX;

— Oco3HaHHe Ae(PHUINTOB COOCTBEHHBIX 3HAHHMI U KOMIIETEHTHOCTEH B 00J1aCTH (DPU3HKH;

— IUTAHUPOBAHHE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (DU3NYECKUX 3HAHUM;

— CTpeMJICHHE aHAJIM3UPOBATh U BBIABIATH B3AaUMOCBS3U IPUPOAbI, OOIIECTBA U SKOHOMUKH, B
TOM YMCJI€ C UCIOJIb30BaHUEM (PU3HUYECKUX 3HAHMIA;

— OLIEHKA CBOMX JICHCTBUH € YYETOM BIIMSHUS HAa OKPYKAIOILYIO CPENY, BOSMOXKHBIX INT00AIbHBIX
IIOCJIEICTBHM.

2.2 MeTanpeameTHble pe3yabTaThl

YHuBepcanbHbIe NO3HABATEIbHBIC 1eHICTBHUA

baszoevie nocuueckue oeticmeusi:

— BBISIBJISITh M XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKU O0OBEKTOB (SBJICHUN);

— YCTaHaBJIMBaTh CYILECTBEHHbIM MpPHU3HAK KiaccU(UKalMU, OCHOBaHMS Juid 00OOIIEHUs U
CpaBHEHMSI;

— BBIBJIATH 3aKOHOMEPHOCTH W NPOTHBOPEYHS B pPacCMaTpPUBAaeMbIX (hakTaxX, MAHHBIX H
HAOJII0JICHUX, OTHOCALIMXCS K (PU3UUECKUM SIBJICHUSIM;

— BBIABIIATH IPUUMHHO-CIICICTBEHHbIE CBSA3U IIPU U3YUEHUU (PU3UUECKUX SBJICHUI U IPOLIECCOB;
JIENIaTh BBIBOJIBI C MCIIOJIB30BaHUEM JETyKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUEHH, BBIABUTATh
TUIIOTE3bl O B3aMMOCBA3SX (PU3NUECKUX BEIUUUH;

— CaMOCTOSITEIbHO BBIOMpATh CHOCOO pemieHus yd4eOHOM Qu3umueckod 3anauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB DEIICHHUs, BBIOOP Hambosiee MOAXOJSAIIEro ¢ y4éTOM CaMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

bazosvie uccnedosamenvckue oeticmeus:

— HCII0JIb30BATh BOIIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT ITO3HAHUS;

— TMPOBOAMUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOKHBIA (U3NUECKUit
HKCIEPUMEHT, HEOOIIbIIIOE UCCIeI0OBAaHUE (PU3MUECKOTO SBICHUS;

— OIIEHMBaThb Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OpPMAINIO, MOIYYEHHYIO B XOE
MCCJIETOBAHMSI UJTU SKCIIEPUMEHTA;

— CaMOCTOSITENBHO (PopMysIMpoBaTh OOOOIIEHMS U BBIBOJBI IO pe3yJbTaTaM IMPOBEAEHHOTO
HaOJII0IeHUs, OMbITA, UCCIIETOBAHMS;

— TMPOTHO3UPOBATh BO3MOYKHOE JajibHeWIIee pa3BUTHE (U3MUECKHUX IPOLIECCOB, a TaKXKe

BBIIBUT'aTh NPCAINIOJIOXKCHUS 00 ux Pa3BUTHHU B HOBLIX YCJIOBUAX U KOHTCKCTAX.



Paboma c ungopmayueti:

— MPUMEHSTD Pa3IHMYHbIC METO/Ibl, HHCTPYMEHTHI M 3aIIPOCHI IIPH MMOUCKE 1 0TOOpE HHPOPMALIUT
WIN JAHHBIX ¢ yYETOM MPEATIOKEHHON yueOHOH (PU3nuecKoii 3ajauu;

— aHAJM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATh HH(POPMAIIHUIO PA3JIMYHBIX BUIOB H
(dbopM mpencTaBiIeHHS;

— CaMOCTOATENBHO BBIOMpPATh ONTHUMAJbHYIO (OpMy MpeacTaBieHUS HHPOPMALUU U
WITIOCTPUPOBATh pelllaeMble 33a4i HECJIOXKHBIMU CXEMaMH, TUarpaMMaMu, UHOW TpaduKoil u
UX KOMOUHAIHSIMH.

YHuBepcajibHble KOMMYHHKATHBHbBIE 1eHCTBUS

Obwenue:

— B X0j/i¢ OOCYXKJCHHs y4eOHOr0 MaTepuaia, pe3yiabTaToB JIA0OPATOPHBIX PabOT U MPOEKTOB
3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMbl M BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha
pellIeHHE 3a]aui U TOJIICPIKaHue 0JIaroXenaTeIbHOCTH OOLICHUS;

— COIIOCTAaBJISTh CBOM CYXKJCHHS C CYXXICHHUSIMH JPYTUX YYaCTHHKOB JHMAiOra, oOHapy>KMBaTh
pa3iauvue U CXOACTBO MO3UIIUH;

— BBIpa)kaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MMChbMEHHBIX TEKCTaX;

— MyOJIMYHO TPEJCTABIATh PE3YJIbTAThl BBITOJHECHHOTO (PU3MYECKOTO OmbITa (IKCIIEPUMEHTA,
MCCJICIOBAHMUS, TIPOEKTA).

Cosmecmuas oeamenbHOCHb (COMPYOHUYECMBO):

— TIOHUMAaTh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHJHOW W HMHIMBHIYaJIbHOH pabOTHI INpH
peLIeHUH KOHKPETHON (U3NUeCcKOil MpoOIieMbl;

— MPUHUMATH eI COBMECTHOH NI TETLHOCTH, OPTaHN30BBIBATh ACUCTBUS 10 €€ JOCTIIKEHHIO:
pacripenenarTb poyid, o0CyX AaTh MPOIECCHl U PE3yiabTaThl COBMECTHON paboThl; 00001IaTh
MHEHHS HECKOJIbKUX JIFO/IEH;

— BBINOJIHATH CBOIO YacTb palbOThl, JOCTUTas KaueCTBEHHOIO pe3ysibTaTa IO CBOEMY
HAIpaBJICHUIO M KOOPAMHUPYS CBOU JCHCTBHS C IPYTHMH WICHAMHA KOMaH/IbI;

— OIIEHMBATh KAa4eCTBO CBOETO BKJIaJa B OOUIMH TPOMYKT MO KPUTEPHUSM, CAMOCTOSTEIHHO
c(hOpMYyIUPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUS.

YHuBepcanbHbIe peryJaTHBHBIC 1eHCTBUSA

Camoopzeanuzayus.:

— BBIABJIATH MPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CHTYalUsX, TPEOYIOUMX Ui PEIICHHS
(bu3nUecKrux 3HaHUMH;

— OpPUEHTHPOBATHCS B PA3NUYHBIX MOAX0aX MPUHATHUS PEIICHUN (MHIUBUAYaIbHOE, IPUHSITHE

pelleHus B TpyMIe, MPUHITHE PellIeHUi TPYIIoi);



— CaMOCTOSITEIbHO COCTaBISATH QITOPUTM pelIeHUS (U3NYECKOW 3aJauyu WIM IIJIaHa
UCCIICIOBAaHMSI C Y4Y€TOM HMEIOIIUXCS PECYypcoB H  COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHUPOBATH IMpeiaraéMbie BAPUAHTHI PEIICHUN;

— Jlenath BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxonmpons (peghrexcus):

— J1aBaTh a/ICKBATHYIO OLIEHKY CUTYallMU U NIpeAjiarath 1miaH e€ u3MEHEHUS;

— OOBSACHATh TPHYUHBI JOCTHKCHHS (HEIOCTMDKCHHUS) pPE3yJIbTaTOB IEATCIBHOCTH, IaBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHBBI B JAESITEIBHOCTH (B TOM 4YHCIIE B XOJ BBINOJIHEHUS (PUIUYECKOTO
WCCJICIOBAHMSI WJIM TIPOCKTa) HAa OCHOBE HOBBIX OOCTOSATEIHCTB, W3MEHHUBIIUXCS CHUTYaIlUH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIIINX TPYAHOCTEH;

— OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIETU U YCIOBUSM.

IOMOYUOHATILHBIU UHMENNEKN.

— CTaBUTH ce0s1 HA MECTO JAPYTOTo YeJIOBeKa B XOJIe CIIOpa WM JUCKYCCHU HA HAYYHYIO TEMY,
MMOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

Ipunamue cebs u opyaux:

— MpHU3HABaTh CBOE MPaBO Ha OLIMOKY MpU pelieHnH (GU3NUECKUX 3a4a4 WU B YTBEPKICHHUIX Ha

HAY4YHBIC TEMbI U TAKOC K€ IIPaBO

2.3 IlpenmeTHbIe:

7 kiacc
[IpenmeTHble pe3yapTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTb C(HOPMHUPOBAHHOCTH Y
00y4aromuxcsi yMEHUM:
— UCNOb306amMy TIOHATUA: (PU3MUYECKHEe M XUMHUYECKUE SIBIECHUS; HAOIOJCHNUE, YKCIIEPUMEHT,
MO/JIeJIb, TUIIOTE3a; €AMHUIBI (U3NYECKUX BEIUYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS
BemecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE); MEXaHWYEeCKOe JBHXKEHUE (paBHOMEPHOE,
HEpaBHOMEPHOE, TPSAMOJIMHEHHOE), TPACKTOPHs, pPaBHOJIEHCTBYIOIIAs CHII, JedopManus
(ynpyrasi, niaacTu4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
— pasnuuams sBAeHUA (AUQQy3us; TEIUIOBOE [BHKEHHE YacTUI[ BEUIECTBA; PaBHOMEPHOE
JABVKCHUC,; HCPABHOMEPHOC ABUXKCHUC, MHECPU M, BSaHMOﬂeﬁCTBHe TECJI; paBHOBECUEC TBép}IBIX T
C 3aKpETUIEHHOM OChIO BpallleHUs; TTepeaya JaBIeHUs TBEPAbIMU TEIIAMH, )KUJKOCTSIMHU U ra3aMu;
aTMoc(epHoe AaBJICHHE; TUIaBaHUE TEJ; IPEBPAILEHUS MEXaHUYECKON SHEPTUH) IO ONHCAHHIO
UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (hU3NYecKoe

SIBIICHUE;



— pacnosnasams TPOSABICHUE U3YUYEHHBIX (PM3NYECKUX SBICHUM B OKPY>KaIOLIEM MUpE, B TOM
qucie pU3nUecKue IBICHUS B IPUPOJIE: TPUMEPHI IBUKECHUS C PA3IMYHBIMUA CKOPOCTSMH B )KUBOU
U HEXHMBOH NpPUPOAE; JACHCTBHE CHIIBI TPEHHUS B MPUPOJEC M TEXHUKE; BIUSHHE aTMochepHOro
JIaBJICHUS Ha )KMBOI OpraHu3M; IJIaBaHue pbl0; pbluaru B TeJe YelloBeKa; IPH 3TOM IepeBOIUTh
IPAaKTUYECKYIO 3aJauy B y4eOHYI0, BBIAEIATh CYIIECTBEHHbIE CBOMCTBA/IpU3HAKK (PU3HMUECKUX
SIBIICHUI;

— onucvieamsv W3YYCHHBIC CBOMCTBA TeN M (PU3MYECKUE SIBJICHUS, UCIONB3Ys (husnyeckue
BEJIMYMHBI (Macca, 00bEM, INIOTHOCTh BELECTBA, BPEMs], IIyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA
yHOpYrocTH, CHJIA TSXKECTH, BEC TeJa, CUJla TPEHUs, AaBlIeHUe (TBEPIOro Tela, KHUJIKOCTH, ra3a),
BBITAJIKUBAIOIIAs CHJIA, MEXaHMuYecKas pabdoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
K03 PHULIMEHT MOJIE3HOTO ACUCTBUSA MEXaHU3MOB, KHHETHYECKas U MOTEHIIUANIbHAS SHEPTUs ); IPU
OINKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NYECKUN CMBICI UCIOIb3YEMbIX BEJTMUNH, UX 0003HAYECHUS
U eIUHMLBI (PU3NYECKUX BEJIUYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOILME JAHHYIO (U3UYECKYIO
BEJIMYMHY C JIPYTMMH BEJIMYUHAMH, CTPOUTH I'PAPUKU W3yUYEHHBIX 3aBUCHMOCTEH (PH3MUECKUX
BEJIMYUH;

— Xxapaxkmepu3zoeams CBOWCTBa TeJ, (hU3MUECKHE SBICHHUS U MPOLECCHI, UCIOIb3Ys IMpaBUiIa
CJIO’KEHUS CHJI (BAOJIb OAHOM IpsMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUiIo
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPAaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUs MEXaHUYECKOU
SHEPruM; IpU OBTOM JaBaThb CJIOBECHYIO (OPMYJIMpPOBKY 3aKOHAa U 3allUChIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

— 00vAcHAMb (U3NUECKUE SBICHHS, TPOLECCHl U CBOICTBA TeN,B TOM YHCJIE U B KOHTEKCTE
CUTyalUl MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH MPUUNHHO-CIIEICTBEHHBIE CBSI3H,
CTpOUTh OOBSICHEHHE M3 |—2 JIOTMYECKHUX IIaroB ¢ OMOpoi Ha 1—2 W3ydeHHBIX CBOICTBa
bu3nuecKux ABICHUN, GU3NUIECKUX 3aKOHA MIIH 3aKOHOMEPHOCTH;

— pewiams pacuy€THBIE 3a1a4u B 1—2 1eiicTBUS, UCIIONB3Ys 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIIIE
¢u3nyeckne BETUYMHBI: Ha OCHOBE aHalIM3a yCJIOBUS 33/a4d 3allMChIBaTh KPAaTKOE YCIIOBUE,
MOJICTaBIATh (PM3UYECKUE BEIUUMHBI B (POPMYIIbl U IPOBOJUTH PACUETHI, HAXOAUTH CIIPABOYHbIE
JTaHHble, HEOOXOAMMbIe JJs pELIeHHs 3a/ady, OLEHMBATh PEATUCTUYHOCTh MOJTYYEHHOU
(bu3n4ecKoil BETUUNHBL;

— pacnosHasamsb MPOOIEMbI, KOTOPbIE MOXKHO PEIINUTh MPH MOMOIIM (PU3NYECKHX METOJIOB; B
ONMCAHUU UCCIIEJIOBAHMS BBLACIATH IPOBEPSEMOE MPEINoIoKeHne (TUIOoTe3y), paziudyarbh U
UHTEPIPETHPOBATH MOTYUYECHHBIH Pe3yIbTaT, HAXOAUTh OMIMOKU B XOJI€ OIBITA, JEJIaTh BBHIBOJIBI

110 €ro pe3yJjibTaTaMm,



— npo6oOuMsb OTBITHI 10 HAOTIONCHUIO (PU3NYECKUX SIBJCHUN WM (U3HIECKUX CBOWCTB TEI:
(dopMyIHpoBaTh MpOBEpsieMble MPEANOI0KEHUs, COOUpaTh YCTAHOBKY H3 MPEIOKEHHOTO
000pyI0BaHUs, 3aMCHIBATH X0/ OMBITa U (POPMYIIUPOBATH BHIBOJIBI,

— 6bINOAHAMb TIPAMBIE M3MEPEHHs] PACCTOSHUSA, BPEMEHH, Macchl Tejla, 00bEMa, CHIIBI U
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM AHAJIOTOBBIX U LIU(POBBIX NPUOOPOB; 3alKCHIBATh MOKA3aHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTA U3MEPEHUIA;

— Npo60OUMb WCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIUYMHBI OT JPYrol C
UCIIOJIb30BAaHUEM MNPSAMBIX MU3MEPEHUH (3aBUCHMMOCTH IyTH PABHOMEPHO JBMXKYILErOCs Tejla OT
BPEMEHU JIBMKEHMsI T€Ja; CUJIbl TPEHUs CKOJIBKEHUS OT CHIIbI JIaBJIE€HHUs, KayecTBa 00pabOTKU
MOBEPXHOCTEN TE€J1 M HE3aBHUCUMOCTH CHJIBI TPEHMS OT IIOLIAAN COIPUKOCHOBEHHUS TEJ; CHUJIbI
YOPYTOCTH OT YJIMHEHUS [IPYKUHBI; BBITAJIKUBAIOLIEH CHIIBI OT 00bEMA ITOTPYKEHHOM YaCTH Tella
U OT IJIOTHOCTH >KUAKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH Te€ja, OT TIyOMHBI, Ha KOTOPYIO
HOTPY>KEHO TeJO; YCIOBUH IJIaBaHUs TeJ, YCIOBUN paBHOBECHsI pplyara 1 OJI0KOB); y4acTBOBATh
B IUIAHUPOBAaHUHM YYEOHOT'O HCCIICAOBAaHUS, COOMpAaTh YCTAaHOBKY M BBIOJIHATH HM3MEPECHHS,
cliefyss TPEAJIOKEHHOMY IUIaHy, (HUKCHpPOBATh pe3yJbTaThl IOJyYEHHOH 3aBHCHMOCTH
¢u3nuecKkux BEIWYMH B BHJE NPEIJIOKEHHBIX TaONMMIl M TpauKOB, JelaTh BBIBOJBI 110
pe3yJbTaTaM MCCIIEJOBAHUS;

— npo8oOUMb KOCBEHHBIE U3MEPEeHUs (PU3MUECKNX BEIHYUH (ITIOTHOCTH BEIECTBA KUAKOCTH H
TBEPAOrO TeENa; Cuia TPEHUS CKOJIKEHHS; JaBJIEHUE BO3/AyXa; BBITAJIKMBAIOLIAS CHIIA,
JefcTBYOIAs HA TOTPYKEHHOE B )KUJKOCTD TeJ0; KO3()PULMEHT 1M0JIe3HOr0 1eHCTBUS MPOCTHIX
MEXaHU3MOB), CIelysl MPeII0KEHHOM HWHCTPYKIMM: NPU BBINOJHEHUM U3MEpEeHUil coOupathb
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOM BEJIMYUHBL;

— co0100amy NpaBUIIa TEXHUKH 0€30IIaCHOCTH MpHU paboTe ¢ J1abopaTOPHBIM 000PYIOBAHUEM;
— yKazvleams MPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JTMHAMOMETp, COOOIIAIOIINECS COCY b, OApOMETp, pbluar, MOJABMKHBIA U HETOABHKHBIN OJIOK,
HaKJIOHHAs IJI0CKOCTh;

— Xapakxmepu3068ams TPUHLUIIBI JEHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OMOpol Ha HX oOnucaHus (B TOM 4HCIE: TOJIIMIHUKYM, YCTPOWCTBO BOJONPOBOJA,
THJIPaBIMYECKUN Tpecc, MAaHOMETP, BBICOTOMEp, MOPLIHEBOM HAcOC, apeoMeTp), UCHOIb3Ys
3HaHHA O CBOWCTBAaX (U3MYECKUX SABJIEHUN U HEOOXonuMble (HU3NYECKHEe 3aKOHBl U
3aKOHOMEPHOCTH;

— npueooums MPUMEpPbI / HAXOAUTh UHPOPMALIUIO O TPUMEPAX MPAKTUYECKOTO MCIIOIb30BAHUS
¢u3nuecKrx 3HaHUH B MOBCETHEBHOM JKU3HU JJIs1 obecnieueHust 0€301MacHOCTH MPHU 0OpalieHNH

¢ mpubopamMu U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHMs 3/J0pPOBbsl U COONIIOECHUS HOPM

HKOJIOTMUYECKOTO MOBEEHUS B OKPY KaIOILEH CpeIe;



— ocywecmensims OTOOP HMCTOYHUKOB HMH(pOpManuu B ceTd VHTEpHET B COOTBETCTBUHU C
3a/IaHHBIM TOUCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOILIUXCS 3HAHUH U MyTEM CPAaBHEHHUSI PA3TUUYHBIX
HUCTOYHUKOB BBIJICIATh HHPOPMAIUIO, KOTOpas SBISETCS MPOTUBOPEUYMBON WIIM MOMKET OBITh
HEJIOCTOBEPHOM;
— UCNOb308amb TIPU BBHITIOJHCHWHM YYEOHBIX 3aJaHUil HAYYHO-TIOMYJISIPHYIO JIMTEpaTypy
(U3HYECKOTO COAEpIKAHMSI, CIPABOYHBIE MATEpPUANIBI, pecypchl cetu HHTepHeT; BIANETh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus WH(OpMANMKU W3 OJHOW 3HAKOBOU
CHUCTEMBI B APYTYIO;
— co30aéamb COOCTBEHHBIE KpAaTKHE MUCHMEHHBIC W YCTHBIE COOOIICHHS Ha OCHOBE 2—3
HUCTOYHUKOB HHPOpMAIK (HU3HUUECKOTO CO JCPKaHMsI, B TOM YHCJIEe MyOTUYHO JIeJaTh KpaTKue
COOOIIEHUsI O pe3yJibTaTax MPOEKTOB WJIM Y4eOHBIX HCCIIEIOBAHMI; MPU 3TOM TPaMOTHO
MCIIOJIb30BaTh M3YUYCHHBIA MOHATUIHBINA ammapaTr Kypca (U3HUKH, CONMPOBOXKAATh BBICTYIICHUE
Mpe3CeHTAlNEN;
— TIPH BBINOJIHEHUHU YUY€OHBIX MPOEKTOB U UCCICNOBAHUN pacnpedensams 00I3aHHOCTH B TPYIITIE
B COOTBETCTBMH C IIOCTABJICHHBIMH 3aJa4daMy, CJIEAUTH 3a BBINOJHEHHMEM IIJIaHa JACHCTBUH,
aJIecKBaTHO OIEHUBAaTh COOCTBEHHBIM BKJIAJL B JEATENbHOCTh TPYIIbI; BbICTpauBaTh
KOMMYHUKATUBHOE B3aHMOJICHCTBHE, YUUTHIBASI MHEHUE OKPY KAIOILIHX.

8 kaacc
[TpenMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh C(HOPMHPOBAHHOCTH Y
00y4JaromuXCcsl yMEHUM:
— UCNOIb308aMb TIOHATHSL: Macca U pa3MepPbl MOJIEKYJI, TEMJIIOBOE JIBUKEHHUE aTOMOB M MOJIEKYI,
arperaTHbIE€ COCTOSIHHSI BEIIECTBA, KPUCTAUIMYECKHE U aMOp(HBIC Teia, HACHIIICHHBIA U
HEHACBIIICHHBIA TIap, BIAXHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPEHHSSA HHEPTUs, TEIIOBOU
JIBUTaTeNb; AJIEMEHTAPHBIA AIEKTPUUYECKUN 3apsll, BIIEKTPUYECKOE TI0J€, MNPOBOAHUKH H
JTUBIEKTPUKH, TOCTOSIHHBIN 3EKTPUUECKUN TOK, MATHUTHOE T0JIE;
— paznuyams SIBIEHUs (TEMJIOBOE PaCIIMPEHHE/CKaTHe, TeIUIoNepeaayda, TeMI0BOe paBHOBECHE,
CMayuBaHUE, KaNWJUISIPHBIE SBIICHUS, UCTIApEHHE, KOHACHCAIIUs, TJIaBJICHUE, KPUCTAJUIM3AIUs
(oTBepmeBaHue), KHUIIEHUE, TeIUlonepenaya (TemIonpOBOJHOCTh, KOHBEKIUS, HW3IIy4YeHHUe);
ANEKTPU3aLUsl TeJ, B3aUMOJICWCTBHE 3aps0B, JAEUCTBUS HIIEKTPUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aWMOJICHCTBUE MAarHUTOB, JEHCTBHE MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM,
ANIEKTPOMArHUTHAS WHIYKIMS) 10 ONMHUCAHWIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3NYECKOE SIBIICHUE;
— pacno3Hasams TPOSBICHUE MU3YyUYEHHBIX (U3NYECKUX SBICHUN B OKPYKAIOIIEM MHUpPE, B TOM
yucie GU3NYecKue SBJICHUS B MPUPOJIC: TTOBEPXHOCTHOE HATSHKEHUE M KAMMUIIPHBIC SIBIICHUS B

pupojie, KpUCTAJUIBI B IpHUpoe, uznydenue CoiHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpU3HI,



o0Opa3oBaHHe pOChl, TYMaHa, HHEsl, CHETa; 3JIEKTPUUECKHE ABJICHUS B aTMOC(EpE, AIEKTPUIECTBO
KUBBIX OPraHU3MOB; MarHUTHOE IoJie 3eMJIH, Jpei( MOJIOCOB, POJIb MArHUTHOTO IOJS IS
YKU3HU Ha 3emle, MOJSPHOE CUSAHUE; IPU ITOM IEPEBOAMTH MPAKTUUECKYIO 33]a4y B Y4eOHYIO,

BBIIACIIATh CYIHICCTBCHHBIC CBOﬁCTBa/HpHSHaKH (bI/I3I/I‘IeCKI/IX HBHCHPII;'I;

— onucvieams W3YYCHHBIC CBOMCTBA TeN M (PU3MYECKUE SIBJICHUS, UCIONB3Ys (husnyeckue
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSISI SHEPTHsi, KOJIMYECTBO TEIJIOTHI, YAEIbHAs TeIIIOEMKOCTh
BElIeCTBa, YyJelibHAs TEIUIOTa IUIABJICHUS, yJAeJbHas TEIUloTa MapooOpa3oBaHUs, yAeNIbHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA(D(PUIMEHT TMOJIe3HOr0 JAEWCTBUSA TEIJIOBOW MAIIUHBI,
OTHOCHUTEJIbHAsl BIAXHOCTh BO31yXa, D3JEKTPUUECKUN 3apsl, CHJa TOKa, 3JEKTPUYECKOe
HaNpsDKEHUE, COMPOTHBICHUE MPOBOJIHHUKA, YJEIBHOE COMPOTHBICHUE BeIIeCTBa, pabora U
MOIIHOCTh 3JIEKTPUYECKOTO TOKA); MPU OMUCAHUH MPABHIBHO TPAKTOBATH (PU3WYECKUN CMBICI
UCIIOJIb3YEMBIX BETUYMH, 0003HAUYCHUS U €AUHUIIBI (PU3NUECKUX BEIUYUH, HAXOAUTH (hOPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (DU3MYECKYI0 BEIMYMHY C IPYTMMH BEIWYMHAMH, CTPOUTH TIpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

— Xapaxkmepu3oéams CBOICTBa Tell, ()U3HUECKUE SBIICHUS U MPOLECCHI, UCIONb3YysI OCHOBHBIC
MOJIO’KEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOCHHS BEUIECTBA, IPUHIIUI CYNEPIO3ULIUN
noJie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsiaa, 3akoH OMa ajis yyacTka Ielu,
3akoH JDxoyns—JleHa, 3akOH COXpaHEHHUS DSHEpPruu; IpU 3TOM JaBaThb CJIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3allMCHIBATh €T0 MaTEMATHUYECKOE BHIPAKCHHE;

— 00vAcHAMb (PU3NYECKHE MPOLECCHl U CBOMCTBA TN, B TOM YHUCIIE U B KOHTEKCTE CUTYaIUil
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPHUYUHHO-CIIEJCTBEHHBIE CBSI3H, CTPOHTH
00BsicHEeHHE U3 1—2 JIOrMYecKUX IIaroB ¢ ONnopoi Ha 1—2 u3yueHHBIX CBOMCTBA (hPU3MUECKHUX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pewiams pacuETHBIE 331a4M B 2—3 JeMCTBUS, UCIIOB3Ys 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIIIE
¢u3nveckne BEIMYMHBI: HA OCHOBE aHAIIM3a YCIIOBHS 3a7ayl 3allMChIBATh KPAaTKOe YCIIOBHE,
BBISIBIISITh HEJOCTATOK JAHHBIX JUI PpEHICHUS 3a/a4yd, BBIOMpATh 3aKOHBI M (HOPMYIIBI,
HeoOXonuMble sl €€ pellleHus,, NMPOBOAUTh PAacu€Thl W CPAaBHUBATh IMOJIy4YEHHOE 3HAaUYeHUE
(Gu3MUeCcKOil BETMUUHBI C U3BECTHBIMU JIaHHBIMU;

— pacnosnasams TPOOIEMBI, KOTOPbIE MOXHO PEIIUTh NMPU MOMOMIM (U3NYECKUX METOOB;
UCTIONB3Ysl ONHMCAaHUE WCCICIOBAHUS, BBIIENATH IPOBEPSIEMOE IIPEAIIONIOKEHHE, OICHUBATh
NPaBUIBHOCTD MOPSAKA MPOBEACHUS UCCIIEIOBAHMUS, 1€1aTh BBIBObI;

— NpPo600UMb OTBITHI MO0 HAOIIOACHUIO (U3NUYECKUX SBICHUNH WU (PU3MUECKUX CBOWCTB Tel
(KanmMJUTApHBIE SIBJICHUS, 3aBHCHMOCTH JaBJICHHUS BO3JyXa OT ero oOBbEMa, TeMmIepaTypsl;

CKOpPOCTH mpomnecca OCTBIBaHHSI/ HarpeBaHHusA npu HN3JTY4YCHUU oT OBETa



U3ITyYaroleil/mornomammeil  MOBEpXHOCTH; CKOPOCTb HCHApeHHs BOJAbI OT TEMIIEpaTyphl
KUAKOCTH U IJIOLAAHN €€ MOBEPXHOCTH; JIEKTPU3ALMA TEI U B3aUMOJEHUCTBUE AIEKTPUUYECKUX
3aps0B; B3aUMOJICHCTBUE IOCTOSIHHBIX MAarHUTOB, BHU3yalu3allMsi MarHUTHBIX IOJIEH
IIOCTOSIHHBIX MAarHUTOB; JEHCTBHS MarHUTHOIO IOJII Ha IIPOBOJHUK C TOKOM, CBOMICTBa
JJIEKTPOMAarHuTa, CBOMCTBA  3JEKTPOJABUIaTeisl IOCTOSHHOTO  TOKa):  (hopMyJIupoBaTh
[IPOBEpSIEMbIE TPEANOIOKEHUS, COOMpaTh YCTAHOBKY H3 IPEIOKEHHOIO O0O0pYI0BaHMUS;
OTIHCBIBATH XOJ1 OTBITA ¥ (POPMYIIMPOBATH BHIBOJIBI;

— GbINOIHAMb TIPSIMbIE U3MEPEHHsI TEMIIEPATyphbl, OTHOCUTEIbHON BIA)KHOCTU BO3/YyXa, CHJIbI
TOKa, HaNPsDKEHUS C MCII0JIb30BAaHHEM aHAJIOIOBBIX IPUOOPOB U 1aTYNKOB (PU3HMUECKUX BEINYMH;
CPaBHHMBATh PE3YJIBTATHI U3MEPEHUH C YIETOM 3aJaHHON aOCOFOTHON MOTPEITHOCTH;

— Npo60OUMb WCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIUYMHBI OT JPYrol C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTb COIIPOTHUBIICHHSI TPOBOIHUKA OT €r0 JUIUHBI,
IUIOINAAM TONEPEYHOr0 CEYEHUs U YAEIbHOIO CONPOTHUBIIEHUS BEIIECTBA MPOBOJHUKA; CHUIIBI
TOKa, WAYLIET0 uYepe3 INPOBOJAHMK, OT HANpsKEHUs Ha IPOBOJHUKE; MCCIEI0BaHUE
[OCJIEZI0BATENBHOIO U MApaJIEIbHOIO COEAUHEHHUH TPOBOJHUKOB): IJIAHUPOBATh HCCIIEI0BAaHUE,
coOMpaTh YCTAaHOBKY U BBINOJHATH U3MEPEHHUs, CIEAysl NMPEATIOKEHHOMY IIIaHy, (GUKCHUPOBAThH
pe3yJbTaThl IOJyY€HHOM 3aBUCUMOCTH B BHUJAE TalOiaull U rpaduKoB, JeNaTh BBIBOABI IO
pe3ysbTaTaM UCCIIEJOBaHMUS;

— Npo80OUMb KOCBEHHBIE H3MEePEHHsI PU3NIECKUX BEIIMYHH (yIeIbHAs TEINIOEMKOCTh BEIIECTBA,
COIIPOTHBIJIEHUE TMPOBOJHMKA, pabOoTa M MOILMHOCTh 3JIEKTPHUUYECKOrOo TOKA): IUIAHUPOBAThH
U3MEpEeHusi, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIeIys MPeI0KEHHOW MHCTPYKLNH, U
BBIUNCIISTH 3HAUEHNE BEIMUUHBI,

— cobn100ame paBUIla TEXHUKU 0€30MacHOCTH MPHU paboTe ¢ 1abopaTOpHBIM 000pPYI0BaHUEM;
— Xapakmepu306amy TPUHIUIBI 1€HCTBUS U3yYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OTIOPOii Ha MX ONMMCaHUs (B TOM YHCIIE: CHCTEMa OTOIJICHUS IOMOB, TUTPOMETP, TapoBasi TypOHHa,
aMIepMETpP, BOJIBTMETP, CUETUMK AJIEKTPUUYECKOW SHEPIUH, JIEKTPOOCBETUTENbHbIE NMPUOOPHI,
HarpeBaTeJIbHbIE  3JIEKTPONpPHOOpPHI (mpumepsr), ANEKTPUYECKUE IIPEAOXPAHUTEINH;
AJIEKTPOMArHuT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), MCIIONb3ysl 3HaHHUA O CBOMCTBax
¢bu3nueckux sABICHUH U HEOOXOoaUMble (prU3NUECKre 3aKOHOMEPHOCTH;

— pacno3naséams MPOCTble TEXHUYECKNE YCTPOMCTBA U U3MEPHUTENIbHbIE IPUOOPHI IO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEITH
BHYTPEHHEIO CrOpaHusi, 3JEKTPOCKOI, PEOCTAT); COCTABIISATh CXEMBI JJEKTPUUYECKUX LEeNnen ¢
MOCJIEAOBATENbHBIM M MApAJUIEIBbHBIM COECIMHEHHUEM JJIEMEHTOB, pasiuydas yCIOBHbBIE

0003HaYeHUSI DJIEMEHTOB AJIEKTPUUECKUX LIETeH;



— npusooums MPUMEPHI/HAXOIUTh HHPOPMAIMIO O TPUMEPAX MPAKTUIECKOTO HCIIOIh30BaAHMS
(bu3MYECKUX 3HAHUH B MOBCEAHEBHON KU3HU I oOecriedeHnst 0€30MacHOCTH Ipu 00palieHuu ¢
npubopaMi W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHCHUS 3JI0POBbS H COOJIIOJICHUS HOPM
9KOJIOTUYECKOTO ITOBEJICHUS B OKPYXKaIOIIEH cpesie;
— ocywecmensams OUCK HHPOpMaIuu (GU3NIECKOTO COepKaHusl B ceTH MIHTEpHET, Ha OCHOBE
UMEIOITUXCS 3HAHUH ¥ Ty TEM CPaBHEHUS JOTIOJTHUTETHHBIX HICTOYHUKOB BBIICIATH HH(POPMAITHIO,
KOTOpasi SIBJISIETCS MPOTUBOPEUNBOM HIIM MOKET OBITh HEJIOCTOBEPHOM;
— UCNOb308amb TIPU BBHITIOJHEHWHM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JIMTEpATypy
(U3UYECKOTO COJIEp)KaHMs, CIPABOYHBIC MaTepUalibl, PECypchl ceTu VHTEepHeT;, BIiaeTh
npuéMaMd KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHOOpPMAIMKA W3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;
— co30aéamb COOCTBEHHbIE TUCHMEHHBIE U KPATKHE YCTHBIE CO00IIeH!S, 0000111as nH(OpMaIIHIO
U3 HECKOJBKUX HUCTOYHHKOB (PU3UYECKOTO COJEP>KAHUS, B TOM UHMCIE MyOJIUYHO MPEACTABISAThH
pe3yNbTaThl TMPOEKTHOM WM UCCIICOBATEIbCKON JEATCIIBHOCTH, MPH OSTOM T'PaMOTHO
UCIIOJIb30BaTh M3YUYCHHBIA MOHSATUIHBINA ammapar Kypca (U3HUKH, COIPOBOXKIATh BHICTYIUICHHE
Mpe3CHTAlNEN;
— IIPU BBINOJIHEHNUHU YY€OHBIX MPOEKTOB M UCCIIEOBAHUN (PU3NYECKUX TIPOIIECCOB pacnpedenamy
00sI3aHHOCTH B TPYIINE B COOTBETCTBUH C ITOCTABIICHHBIMH 33/1a9aMH, CIICIUTh 32 BHITIOJTHECHHEM
IUTaHa JICUCTBUH M KOPPEKTHUPOBATH €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKIAJ B
JEeSITEIbHOCTD TPYIIIBI; BRICTPAUBAaTh KOMMYHHKATUBHOE B3aUMOCHCTBHE, IPOSIBIISISI TOTOBHOCTD
pa3pemiaTh KOHQIUKTHI.

9 kJaacc
[TpenmeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh C(HOPMHPOBAHHOCTH Y
00y4aromuXCcsl yMEHUM:
—ucnonrv3oeams  TIOHATUS:  CHUCTeMa  OTcu€ra, MaTepuaibHas TOYKa, TpPaeKTOPHS,
OTHOCHUTEIIEHOCTh MEXaHHUYECKOTO JIBIDKEHUS, nedopMarus (ynpyras, TuracTudeckas), TpeHue,
[IEHTPOCTPEMHUTEIIPHOE YCKOPEHHE, HEBECOMOCTh M TEPErpy3KH; IEHTP TsHKECTH; abCOIFOTHO
TBEPIOE TENO, EHTP TSHKECTH TBEPAOTO Teja, pAaBHOBECUE; MEXaHMUYECKHE KOJeOaHUs U BOIHBI,
3BYK, HH(OPA3BYK U YIbTPA3BYK; AJIEKTPOMArHUTHBIC BOJHBI, ITKaja AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JTATBHO30PKOCTh, CIIEKTPHI UCITYCKAHHSI M MOTJIONICHUS; aibda-, OeTa- u
ramMMa-H3JIy9eHUs, U30TOIbI, ICPHAs YHEPTeTHKA,;
— paziuuams  sSBIEHUS (paBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIIMHEHHOE JBUKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOTHOE Ma/ICHUE Tel, pPABHOMEPHOE ABMKCHUE
M0 OKPY)XHOCTH, B3aWMOJICHCTBHE TeJ, PEAKTHBHOE JBIDKEHHE, KOJIOATeIbHOE JIBIKCHUE

(3aTyxaroIire U BBIHYXJICHHBIC KOJIeOaHMs), pe30HAHC, BOJTHOBOE JABHKEHUE, OTPAKECHHUE 3BYKa,



IPSIMOJIMHEMHOE PACIIPOCTPAaHCHHUE, OTPAKEHUE M IPEIOMIICHUE CBETA, IOJHOE BHYTPEHHEE
OTpa’KE€HHE CBETa, pa3JIoKEHHE OEJoro CBeTa B CIEKTP M CIOXKEHUE CHEKTPAIbHBIX LBETOB,
JUCIIEPCUsl CBETA, €CTECTBEHHAs PAaJMOAaKTHUBHOCTb, BO3HMKHOBEHHE JIMHEHMYATOrO CIIEKTPa
U3JIYYEHHUs1) 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYHOIIUX
JaHHOE (pU3HUeCcKoe SIBIECHUE;

— pacno3naéams TPOSBICHUE U3yYCHHBIX (PU3NYECKUX SBICHHUH B OKpYy’KarolieM MUpe (B TOM
yucie (pusnyeckue sBICHHS B MPHPOJE: MPWIMBBI U OTIUBHI, JABWKEHHE TutaHeT CoOJHEYHOH
CUCTEMBI, PEAKTHBHOE [BWKEHUE KMBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSACEHUE, CEHCMUYECKHE BOJIHBI, IyHAMH, 9X0, LIBETA TEJI, ONITUYECKUE ABJICHUS B IPUPOJE,
Ouosnornyeckoe JEHCTBHE BHUIMMOIO, YJIbTPA(HUOIETOBOIO M PEHTTCHOBCKOTO H3ITyUYCHHIA;
€CTECTBEHHBIN PaOaKTUBHBIN (DOH, KOCMHUECKHUE JIyUH, PAIHOAKTUBHOE N3ITYUYSHHE TPUPOTHBIX
MHUHEpaJIOB; JIeHCTBUE pAJMOAKTUBHBIX W3IYyYEHUH Ha OpPraHuW3M YeJOBeKa), HpPU 3TOM
HEPEeBOIUTh MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BBIIEIATH CYIIECTBEHHbIE CBOWCTBA/MPU3HAKU
(bu3NYECKUX SIBICHUH;

— onucvieamb W3yYCHHBIC CBOMCTBA Tel M (U3MUYECKHUE SIBICHHS, UCIONB3Ys (pu3ndeckne
BEJIMYMHBI (Cpe/IHAsA U MIHOBEHHAsi CKOPOCTh TeJla IIPU HEPaBHOMEPHOM JBM)KEHUH, YCKOPEHHE,
IIEpEMELIEHHUE, ITyTh, YIJI0Basi CKOPOCTh, CUJIa TPEHUS, CUJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOrO MaJeHMs, BEC Tejla, MMIYJIbC TeEJla, MMITYJIbC CHJIBI, MEXaHU4YecKas pabora u
MOIIIHOCTb, IOTEHIIMAJIbHASL SHEPT U TEJA, IIOJHATOIO Ha/l HOBEPXHOCTHIO 3€MJIN, IIOTEHIUAJIbHAS
JHEPrus CKATOM NPY>KUHBI, KNHETUYECKAasl SHEPTrHs, MOJIHAs MEXaHUYeCKas dHEprus, Nepuos u
4acToTa KojeOaHWi, JUIMHA BOJIHBI, [POMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
MIPEIOMJIEHUS CPEJIbl); IPU ONMCAHUU [TPaBUIIBHO TPAKTOBATH (PU3NUYECKUI CMBICIT HCIIOJIb3YEMBIX
BEJIMYMH, 0003HAUYEHHUS U €AUHUIIBI (U3NYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE
JAaHHYI (U3MUYECKYI0O BEIMYMHY C JAPYTMMM BEJIWYMHAMH, CTPOUTh TpaUKH H3yUEHHBIX
3aBHCUMOCTEH (PU3HUECKUX BEIUYMH;

— Xapaxmepu3oeams CBONCTBA Tel, (PU3MUECKUE SBIECHUS U IPOLECCHl, UCHOIb3Ysl 3aKOH
COXpAHEHUsl JHEPIuM, 3aKOH BCEMHPHOIO TATOTEHUs, MPUHLMUII CYNEPIO3UIUN CHJI, PUHIHUII
OTHOCHUTENIBHOCTH ['anuiies, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAKEHUS
U IPEJIOMIICHUs CBETA, 3aKOHBI COXPAHEHUS 3apsAJ0BOIO U MAacCOBOIO YHUCEN IMPU SIEPHBIX
peakuusx; TpU OSTOM JaBaTh CJIOBECHYI0 (OPMYJIHPOBKY 3aKOHa M 3alUCBIBATH €0
MaTEeMaTU4YeCKOEe BBIPAKEHUE;

— 00vAcHAMb (PU3NYECKHe MPOLECCH U CBOMCTBA TEJN, B TOM YUCIIE U B KOHTEKCTE CHUTYyallUil
[IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYUHHO-CIICACTBEHHbBIE CBA3U, CTPOUTH
00BsiICHEHHE U3 2—3 JIOTMYECKUX LIAroB ¢ OMOPON Ha 2—3 M3yUEHHBIX CBOMCTBA (PU3MUECKHUX

SBJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



— pewamsv pacyE€THBIC 3a1ayu (ONMHUpAIOIIMEcs Ha CUCTEMYy W3 2-3 ypaBHEHHI), UCIOJIB3Ys
3aKOHBI U (OPMYJIBI, CBSA3BIBAIOIINE (PU3NUECKHE BEIIMUMHBI: HA OCHOBE aHAJN3a YCIOBUS 33/1a4H
3aMMChIBaTh KPAaTKOE YCJIOBUE, BBISBIISATH HEAOCTAIOIIME WM M30BITOYHBIC JaHHBIC, BHIOUPATH
3aKOHBI M (OPMYJIbl, HEOOXOJUMBIC [UIsl PpELICHMs, MPOBOAUTH pacu€Tbl M OLECHUBATh
PEATUCTUYHOCTH MOTYYEHHOT0 3HaYEHUST PU3NYECKON BETUUHHBI;

— pacnosnasams NPOOIEMBI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIM (U3NYECKUX METOJIOB;
UCIIOJIb3YSl ONMCAHHWE HCCIEAOBAHUS, BBIACIATH IMPOBEPSIEMOE IPENAIIOJIOKEHUE, OLEHUBAThH
MPaBWIBHOCTh TMOpSIIKA IPOBEICHUS HCCIEAOBaHUA, JAeNaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIOICHUHN U OIBITOB;

— NpPo60OUMb OTBITHI MO0 HAOIIOACHUIO (U3UYECKUX SBICHUN MM (PU3HMUECKUX CBOWCTB TeIN
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHMs 3HEPIUU; 3aBUCUMOCTh IE€PHOJA
KoJie0aHU# MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIUTYAbl MaJIbIX KOJeOaHUM; MPsIMOJIMHEIHOE PaclpOCTpaHEHHUE CBETa, pas3lioKeHHue Oenoro
CBETa B CIIEKTP; U3yUEHHE CBOWCTB M300PaXECHUS B TNIOCKOM 3€pKajie M CBOMCTB M300paKCHHS
npeaMera B coOuparomei JInH3e; HaOIroIeHUe CIUIONIHBIX U IMHEHYaThIX CIICKTPOB M3ITyUeHHS):
CaMOCTOSITENIbHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyAOBaHMUS; OMMCHIBATH X0
OTIBITA U €T0 Pe3yJIbTaThl, GOPMYIIUPOBATH BHIBOJIBI;

— Npo6ooums TP HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, ONpeneNss CpeaHee 3HaueHue
U3MepAeMOil BeTMYMHBI ((POKYCHOE pacCTOSIHHE COOMpAIOIIEH JIMH3bI); 0OOCHOBBIBATH BHIOOP
croco0a U3MEPEeHHSI/M3MEPUTEILHOTO TTPHOOpa;

— Npo6ooums UCCIE0BAHNE 3aBUCUMOCTEN (PU3NYECKUX BEIMUYUH C MCIIOJIb30BAaHUEM MPSMBIX
U3MEpeHHl (3aBUCUMOCTh IIyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauaibHOU
CKOPOCTH; IIepro/ia KojaeOaHnii MaTeMaTUYeCKOTro MasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yTiia
OTpaKeHHsI CBETa OT yria MaJeHUs M yrja MpeJoMJIEeHHs OT YIJla MaJeHHs): IUIAHUPOBaTb
UCCIIEIOBaHUE, CaMOCTOSITEIbHO COOMpPATh YCTAaHOBKY, (PMKCHUPOBATh PE3yJbTaThl MMOITY4YEHHON
3aBUCUMOCTH (PU3MUECKHUX BETMYHMH C YUETOM 3aJJaHHOM MOTPELIHOCTH U3MEPEHUH B BUJIE TaOIHUIL
U TpauKOB, J€TaTh BHIBOBI IO PE3yJIbTaTaM MCCIIEI0BaHUS;

— npo8ooumb KOCBEHHbIE MU3MEpPEHHsI (PU3NUECKUX BEIUYMH (CPeAHSs CKOPOCTh M YCKOpEHHE
TeJa IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOHOTO MaIeHHs], )KECTKOCTh MPY>KUHBI,
KOA(p(UIIMEHT TPEeHMsI CKOJIbKEHHS, MeXaHudeckass paboTa M MOIIHOCTb, YacTOTa U TEPUOJ
Kosie0aHUI MaTeMaTHYeCKOT0 ¥ IPYKMHHOTO MasTHUKOB, ONTHYECKAasl CHJIa COOMPAIOLIEH THUH3BL,
pPaIMOaKTUBHBIA (POH): MIAHUPOBATH U3MEPEHHUS; COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY H
BBITOJIHATh U3MEPEHMS], CIEAYS MPEATIOKEHHON UHCTPYKIMH; BBIUUCIISATh 3HAYEHNUE BETUYUHBI U
AHAJIM3UPOBATH MOJTYUYEHHBIE PE3YJIbTATHI;

— co0O100ams TpaBUIIa TEXHUKH 0€30IaCHOCTH MpH paboTe ¢ J1abopaTOpHBIM 000pyA0BaHUEM;



— pazauyams OCHOBHBIE MPHU3HAKM M3YYEHHBIX (PU3MUECKMX MoJeneil: MaTepuanbHas TOYKa,
abCoIOTHO TBEPIOE TEJIO, TOUCUHBIH HCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, IIaHETapHas MOJEIb
aToOMa, HyKJIOHHasi MOJIEJIb @aTOMHOT'O Spa;

— Xapakmepu306amy NPUHLIUIBI 1€HCTBUSA U3yYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOMUCTB C
OMopoil Ha MX omucaHus (B TOM YHUCIE: CHUAOMETP, JATYUKHU IIOJO0XKEHUS, PACCTOSHUS U
YCKOPEHHUS, paKeTa, 3XOJOT, OYKH, IEpPHCKoM, (QoToannapar, ONTHYECKHE  CBETOBOJBI,
CIIEKTPOCKOII, JTO3UMETP, Kamepa BuiibcoHa), WCMONB3ysl 3HAHUS O CBOWCTBAX (DU3MYECKHX
SBJICHUH U HEOOXOAUMBIX (PU3NYECKUX 3aKOHOMEPHOCTEH;

—UCNONIb306aMb CXEMbl M CXEMaTH4YHbIE DPHUCYHKH HU3YyUEHHBIX TEXHHYECKHX YCTPOMCTB,
U3MEPUTENBHBIX TPHOOPOB U TEXHOJIOTMYECKHX MPOLIECCOB MPHU PEIICHUH yU4eOHO-TIPAKTHUECKUX
3a[a4; ONTUYECKHE CXEMBI JUIS MOCTPOEHUS M300paXeHUH B TUIOCKOM 3e€pKajie U coOMparomeit
JIMH3E;

—npueooums TPUMEPBI/HAXOAUTh MH(OPMAILMIO O MpUMepax MPAaKTUYECKOI'O HCIIOJIb30BaHMS
($u3nUeCKUX 3HAHUH B MIOBCETHEBHON KHU3HH I 00eCTIeYeHHs Oe30MacCHOCTH TP OOpaIeHUH C
npuOopaMyl M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/10pOBbsl M COOJIIOJIEHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKpYXKaoLIeH cpene;

—ocywecmensaims MOUCK UHpoOpMauuu (usnyeckoro coaepxkaHuss B cetu HHTepHer,
CaMOCTOSITENTEHO (POPMYIHPYSI TOUCKOBBIN 3aIPOC, HAXOIUTD IYTH ONPEACICHHUS TOCTOBEPHOCTH
MOJYYeHHOM nH(pOpMAIMK Ha OCHOBE MMEIOIIMXCS 3HAHUN U JJOTTOJTHUTEIbHBIX UCTOYHUKOB;
—UCnoIb306ams  TPU  BBIIOJHEHUN YYeOHBIX 3aJlaHMil Hay4YHO-TIOMYJISIPHYIO JIUTEparypy
(Gu3nuecKoro cojepXkKaHus, CIPAaBOYHbIE MaTepHalbl, pecypchl ceTu VIHTepHeT; BlaaeTh
npuéMaMyd KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALMKM W3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

—co30a6amb COOCTBEHHbIE MHCbMEHHBIE U YCTHbBIE COOOIIEHHS HAa OCHOBE WMH(pOpMAlUU U3
HECKOJIbKUX HCTOYHMKOB (DPU3MUECKOTO COAEpIKaHUs, IMyOJUMYHO TMPEICTaBIATh PE3yIbTaThl
IPOEKTHON WJIM HCCIIEI0BAaTeNbCKON JESTeIbHOCTH; IPU 3TOM TIPaMOTHO HCIOJIb30BaTh
M3YYEHHBIN MOHATUMHBIN anmapar u3ydaeMoro paszena U3k U CONMPOBOXKAATH BHICTYIIEHUE

npe3eHTaluen ¢ yuéToM 0COOEHHOCTEH ay TMTOPUH CBEPCTHUKOB.

3. MECTO IIPEJMETA B YYEBHOM IIVIAHE
B cootBerctBun ¢ ®I'OC OOO ¢usuka sBisieTcss 00s3aTEIBHBIM MPEAMETOM Ha YPOBHE
OCHOBHOTO 0011ero obpaszoBanusi. [IporpamMMa cocTaBieHa ¢ y4eTOM KOJIMYECTBA YacOB,

OTBOJIMMBIX Ha M3ydyeHue npeamera «Pusuka» B yuebHom miuane u OOII OOO MBOY

«COII Nel7» r. OOHHHCKA.



JlanHas mporpaMMma MpeaycMaTpuBaeT u3ydeHne pu3nku Ha 6a30BOM ypOBHE B 00BbEME

238 u3a Tpu roja oOydeHus o 2 4 B Henento B 7 U 8 kiaccax u no 3 4 B HEJIENIO B 9 Kiacce.

4. YMK

YMK «®Pu3zuka» 7 Kjacc.

— Ilepwimkun, A.B. ®usuka: 7 kinacc:yueOnuk/ A.B. [leppimkun. — 9-¢ uza., nepepad.-M.:
Hpoda, 2019. — 224c.:un. -(Poccuiickuii y4eOHUK).

— Jlykammk, E.W. COoopHuUK 3a71a4 110 (pu3uKe. 7-9 KIACCHI: MOCOOHE IJIs yJaIIuXCs
obmieobpaszopar. Opranuzanuii/. B.W. Jlykamuk, E.B. IBanoBa —29-¢ u3n.-M.:
[Tpoceemenue, 2015.-240 c.: ui.

YMK «®Pusuka» 8 kiaacc.

— Iepprimkun, A.B. ®usnka: 8 xinacc:yueonuk/ A.B. [lepsimkun. — 8-e uzg., nepepad.-M.:
Hpoda, 2019. — 240c.:un. -(Poccuiickuii y4eOHUK).

— Jlykamuk, E.11. COopHuUK 3a1a4 110 ¢pusnke. 7-9 KIAcChl: MOCOOUE IS yUauXcs
obmieo6paszopar. Opranuzanuii/. B.W. Jlykamuk, E.B. IBanoBa —29-¢ u3n.-M.:
[Tpocsemienue, 2015.-240 c.: uin.

YMK «Dusuka» 9 kiaacc.

—  Ilepbimkun, A.B. @uzuka: 9 knacc:yueOnuk/ A.B. [lepoimkun, E.M.I'yTHuk — 7-e u3n.,
nepepad..-M.: JIpoda, 2019. — 350,[2]c.:un. -(Poccuiickuii yueOHUK).

—  Jlykammk, E.1. COopHuk 3a1a4 1o pusuke. 7-9 kimacchl: mocodbue A ydauuxcs
obmieo6paszoBar. Opranuzanuit/. B.W. Jlykamuk, E.B. IBanoBa —29-¢ uzn.-M.:
[Tpocsemienue, 2015.-240 c.: un.
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Crpoenue u 3 Bocnuranne http://academy
SBOJFOLIHS LIEHHOCTHU .mosmetod.ru/
. bu3ryecKoit HayKu kollektsiya/kak
Bcenennoit
KaK MOIITHOT'O -stat-
WHCTPYMEHTA kosmonavtom
[IO3HAHMS MHpa,
OCHOBBI Pa3BUTHUS
TEXHOJIOTHUH,
BaKHEHIIICH
COCTaBJISAIOIIEH
KYJIBTYDBI.
Peseps 13
Bceero 102
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