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COJAEP)KAHUE YYEBHOI'O ITPEIMETA .

7 KJIACC. Pasnen 1. ®usnka u eé posib B MO3HAHHH OKPY:KAIOLIEro MHPa
dusnka — HayKa 0 IpUpoJe, U3ydaeT (pu3nYecKue SIBJICHHUS: MEXaHUYEeCKUE, TeIUIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BelnyuHbl. M3mepenue dpuszndeckux Benuuud. Ousndeckue mpudopsl. [lorpemHocts
u3MepeHuil. MexayHapoaHas cuctemMa eIuHUII.

Kak ¢usuka u gpyrue ectecTBeHHbIC HAYKH M3Y4alOT NPpUpoay. EcTecTBeHHOHAYYHBIM METO/ TO3HAHMS:
Ha0JI0IeHNe, IOCTAHOBKA HAYYHOT'O BONPOCA, BBIABM)KEHUE TUIIOTE3, IKCIIEPUMEHT 110 IIPOBEPKErUIIOTES,
o0bsicHeHUe HabogaeMoro apieHust. Onucanue GU3nuecKux sSBJICHUHN C TOMOILBIO MOJIENIEH.

JdemoHcTpauuu
1. MexaHI/I‘-IeCKI/Ie, TCIIJIOBBIC, C-)JIGKTpI/I‘-IeCKI/Ie, MAarauTHBIC, CBECTOBBIC ABJICHUA.

2. ®usnueckue npruOOPsI U MPOLEAYpa IPSIMBIX H3MEPEHHUN aHAJIOTOBBIM M IU(PPOBBIM IPUOOPOM.

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue EHbI JEICHHUS MIKAJIBl U3MEPUTEIHHOTO Mpudopa

2. U3mepenue paccTossHUi

3. U3mepenne o0bEMa )KUAKOCTH B TBEPIOTO TEna

4. OnpeneneHue pa3MepoB MaJIbIX Tell

5. U3mepenne temneparypsl pU HOMOILIH KUAKOCTHOTO TEPMOMETPA U IATUMKA TEMIIEPATYPbI

6. [IpoBeaeHune McciieIOBaHUS 110 TPOBEPKE TUIOTE3bI: JAITBHOCTD MOJIETA MIAPUKA, MYIIIEHHOTO
TOPU30HTANILHO, TeM OoJIbllIe, YeM OOoJIbIIe BBICOTA ITyCKa

Pasznen 2. [lepBoHayaibHbIE CBEJIEeHUS 0 CTPOCHUU BellleCTBA

CTpOCHI/Ie BCIIECTBA: ATOMBI U MOJICKYJIbI, UX PA3MCPHI. OHBITH, AOKAa3bIBAOIIHUE NTUCKPETHOC CTPOCHUC
BCIICCTBA. OHBITBI, AOKa3bIBAOIIUE JUCKPETHOC CTPOCHUC BCIICCTBA.

I[BI/I)KGHI/IG qacTul BCIICCTBA. CBs3b CKOPOCTH ABUKCHHA YaCTHULI C TeMnepaTypoﬁ. BpoyHOBCKOC
JABHIKCHUC, ):[I/ICI)(I)Y?»I/IH. BzaumopeiicTBHE YacTHUII BEIIECTBA: IMPUTAKCHUEC U OTTAJIKHUBAHUC.

ArperaTHble COCTOSTHUS BELIIECTBA: CTPOECHUE Ia30B, KHUJIKOCTEH U TBEPABIX (KPUCTAIUINYECKUX ) TEII.
B3anmocBsI3p MEXly CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX U UX ATOMHOMOJIEKYJISIPHBIM
crpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUM BOJIbl. B3auMOCBsA3b MEX Ty CBOMCTBaMU BEIIECTB B
Pa3HbIX arperaTHbIX COCTOSTHUSX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbix
cocTostHUI BoJbl. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

JdemoHcTpauuu

— Habmtonenne GpPOYHOBCKOTO JIBUKEHUS

— HaOmonenue nuddys3un

— HaOmoienue sBneHU, 0ObIACHSAIONIMXCS MPUTSHKEHUEM WU OTTAJIKMBAaHUEM YaCTHI] BELIECTB
JlabopaTopHbie padoThl M ONBITHI

— OrmeHka auaMeTpa aToMa MeTOJIOM PsAJI0B (C UCToNb30BaHUEM (oTorpaduil)

— OnpITHl O HAOIOIEHHUIO TEIUIOBOTO PACHIMPEHUS I'a30B

— OmnbITBl 1O OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO IIPUTSKEHUS

Pa3nen 3. /IBu:keHne U B3aNMO/1eiiCTBUH
Mexanunueckoe qBrkeHue. PaBHoMepHOe U HepaBHOMEPHOE ABMKEeHUE. CKopocTh. CpeHssi CKOPOCTh MPU
HEPaBHOMEPHOM JIB’KCHUH. Pacdér mmyTu 1 BpeMeHU ABUKEHUSA. PABHOMEpHOE U HEPAaBHOMEPHOE JIBU-



xenne. Ckopocts. CpefHsIst CKOPOCTh IIPU HEPAaBHOMEPHOM JIBHKEHUHU. Pacuér myTH 1 BpeMEHH JIBHKCHHS.
SBnenue uHepuu. 3aKoH UHEepLUU. B3auMoaeiicTBue Ten Kak MpuYrHa U3MEHEHHUSI CKOPOCTH JABUKECHUS
TCJI. Macca KaK Mepa I/IHepTHOCTI/I TCJ1Aa. HHOTHOCTB BEIICCTBA. CBH?)B IIJIOTHOCTH C KOJIMYECCTBOM MOHGKYH B
enqnHnIe o0bEMa BelecTBa.

Cuna kak xapakTepucTHKa B3auMoaencTsus Ten. Cuia ynpyrocty u 3akoH ['yka. M3mepenue cuisl ¢
MOMOIIIBIO AUHAMOMETpa. SIBJICHUE TATOTEHUS U cuia Tsbkectr. Cuta TsbkecTd Ha qpyrux mianerax (MC).
Bec Tena. HeBecomocTs. CrioxeHue cuil, HallpaBJIEHHBIX 110 OAHOM IpsiMoi. PaBHoaelcTByromas cui. Cuia
TpeHus. TpeHue CKOoIbXeHUs U TpeHue nokos. Tpenue B npupoje u texuuke (MC).

JdemoHcTpauuu

1. HabmoieHue MexaHu4ecKoro JBUKESHUS Tea

2. I3mepeHune CKOpOCTH MPSIMOJIIMHEHHOTO IBUKECHUS

3. HabnroieHue siBleHNs HHEPLMU

4. HabnroieHre M3MEHEHUs1 CKOPOCTH IPU B3aUMOJICHCTBUU Tl
5. CpaBHeHHUE Macc MO B3aUMOJICHCTBUIO TEI

6. Ciio)KeHue Cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOU

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenue CKOPOCTH PaBHOMEPHOIO JBHKEHHS (IIapUKa B )KUJIKOCTH, MOJAEIHU 3JIEKTPUUYECKOIO
ABTOMOOWJIS U T. 11. )

2. OnpeneneHue CpeiHel CKOPOCTH CKOJBKCHHS OpyCKa WIIH IIapHKa 110 HAKIIOHHOM IJIOCKOCTH 3.
Omnpenenenre MWIOTHOCTU TBEPIIOTO Tea

4. OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb PaCcTsLKEHU (AepopMaliii) NPYKUHBI OT MPHIIOKEHHON
CHUJIBI

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIbKEHHS OT Beca Tejla U XapakTepa
COITPUKACAIOLINXCS TTOBEPXHOCTEH

Pa3nen 4. /laBienue TBEPABIX TeJ, KUAKOCTEH U ra3oB

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMUEHUS JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTD JaBJICHUS ra3a
oT 00béMa, TeMrieparypsl. [lepeqada naBrieHus TBEPABIMH TeIaMH, KUAKOCTIMHU U Tazamu. 3akoH [Tackans.
ITueBMaTHuyecKkye MalIMHEL. 3aBUCUMOCTE JaBJICHUS ) KUJIKOCTHU OT FJ'Iy6I/IHI>I. FI/IJIPOCTaTI/ILIeCKI/Iﬁ mapaaokc.
CooOmaromuecs cocyapl. [ uapaBindecKkue MeXaHU3MBbI.

AtMocdepa 3emnu 1 atMocepHoe naBneHue. [I[puunHbI CyliecTBOBaHNS BO3IYITHOW 0007I0YKH 3eMIIH.
OmnsiT Toppuuenu. M3mepenue atMochepHOro gaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO AaBJICHUS OT
BBICOTHI HaJl YpOBHEM Mopsl. [Ipubopsl 11 n3MepeHust atMoc(hepHOro JaBiaeHuUs.

JleiicTBUE )KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BeiTankuBaromas (apxumeoBa) cuiia. 3akoH
Apxumena. [InaBanue ten. BozgyxomnnaBaHue.

JdemoncTpanuu

1. 3aBECHMOCTD JaBIEHUS ra3a OT TEMIEPATYPBI

2. Ilepenava naBieHMs! )KUIKOCTBIO M Ta30M

3. Coobmraronuecs: CoCyIbl

4. I'mapaBiandecKkuil mpecc

5. IlposiBnenue neicTBUs aTMOC(HEPHOTO JaBICHUS

6. 3aBUCHMOCTb BBITAJIKUBAIOIIECH CHIIBI OT 00BbEMA OTPYKEHHON YaCTH TeJa U MIIOTHOCTH KUAKOCTH 7.
PaBeHCTBO BBITAIKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUAKOCTH

8. YcnoBue miiaBaHus TeJl: IJIaBaHUE UM ITOIPY’KEHUE TEJl B 32 BACUMOCTH OT COOTHOIIEHHUSI IIJIOTHOCTEN
Tena U KUAKOCTU



JlaGopaTopHble padoThI U ONBITHI

1. UccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOrpyKEHHOM B KUAKOCTh YyacTu Tena 2.
Onpenenenre BBITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH HA TEJIO, IOTPYXKEHHOE B KUIKOCTh

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CUJIBI, IEHCTBYIOLIEH HA TEJIO B )KUJIKOCTH, OT Macchl Teja

4. OnbITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT
00bEMa NOrpyKEHHOM B KUAKOCTh YACTH TeJla U OT INIOTHOCTH KHUJIKOCTH

5 KoHcTpynpoBaHMe apeoMeTpa WM KOHCTPYHMPOBAaHUE JIOJIKH U ONpeAciIeHUE €€ rpy30I0 bEMHOCTH

Pa3znea S. Pa6ora u MOIIHOCTH. JHEPrust
Mexanudeckas pabora. MOIIHOCTb.

[TpocTbie MexaHU3MBIL: pblYar, 6J0K, HAKJIIOHHAs MIOCKOCTh. [IpaBuiio paBHOBecHs poruara. [Ipumenenue
MpaBujia paBHOBECHS pbluara K 0J0Ky. «3o0s0Toe npaBmio» mexanuku. KI1/] mpocteix Mexanusmos. [IpocTeie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas QHCPIuUA. Kunernueckas u MOTCHIMAJIbHAA OHCPI'HA. HpeBpameHI/Ie OQHOI'O BHAA
MEXaHU4YeCKOM OHCPIruu B ,Z[perﬁ. 3aKoH COXpPAaHCHUA SHCPIUHN B MCXAHUKE.

JlemoHCcTpanun
[IprMepbl TPOCTHIX MEXAaHU3MOB

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenennie paboThl CUIIBI TPEHUS TIPH PABHOMEPHOM JIBHKEHHUU TeJa MO TOPU30HTATILHON
MTOBEPXHOCTHU

2. UccnenoBanue ycioBUi paBHOBECHUS pblyara

3. Usmepenne KII/] HakTOHHOM MIIOCKOCTH

4. 3ydeHune 3aKkOHa COXPAaHEHUSI MEXaHUUYECKOW SHEPTHH.

8 kiacc.

Pa3zgen 1. TensioBbIe IBJEHUA
OCHOBHBIE TOJOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOEHHUs BemlecTBa. Macca U pa3mepsl
aTOMOB U MOJIEKYIL.

OHI)ITI)I, MOATBCPKAAIOIMIUEC OCHOBHBIC ITOJIOKCHUA MOJ'IeKy.]'ISIpHO-KI/IHeTI/ILIeCKOI\/JI TCOpHHU.



Mopnenu TBEPAOro, KUIKOTO M ra3o00pa3HOro cocTtosiHui BemiecTBa. Kpucramnmmyeckue u amopgHble Tena.
OOBbsicHeHHEe CBOWCTB ra3oB, XHJIKOCTEH M TBEPIABIX TEJ HA OCHOBE MOJOXKEHUN MOJEKYISPHO-KUHETHUECKON
teopur. CMauynBaHNWE U KaWJUIAPHBIE sIBJIE HUA. TerIoBoe pacliupeHue u cxxaTHe.

Temneparypa. CBsi3b TEeMIIEpaTypbl CO CKOPOCTHIO TEIJIIOBOTO JIBH>KEHHSI YACTHULL.

Bryrpennsis sueprus CriocoObl M3MEHEHUSI BHYTPEHHEH dHEPTUU: TEIUIoNnepeaada U COBEpIICHHE PaOOTHI.
Buasl Termionepenayu: TEIIONPOBOAHOCTD, KOHBEKIIMS, U3TYUCHUE.

KonuuecTBo TemnoThl. YenbHas TEMIOEMKOCTh BellecTBa. TermIooOMEH U TEIUIOBOE paBHOBECHE.
VYpaBHenue TemtoBoro 6ananca. [lnaBneHue u oTBepeBaHNEe KPUCTAIMYECKUX BEIIECTB. Y IeTbHAS TEIUIOTa
miaBiaeHus. IlapooOpasoBanme u  konzaeHcamus. Mcmapenwme (MC). Kumenue. VYpaenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPHI KUTIEHUS! OT aTMoc(hepHOoro naBieHus. BiaxHOCTh BO3ayXa.

OHeprus TOILUIMBA. Y elbHas TEIIOTa CrOPaHusl.

[Tpunnumner pabotel TerwmoBbix ABurareneid. KIIJ[ TeroBoro asuraresns. TemioBbie ABUTATENIN U 3alllUTa
okpyxkarotei cpeabl(MC). 3akoH coXpaHEeHHs U MPEBPAIEHUsI SHEPTUH B TEIIOBBIX Mpoiieccax (MC).

JdemoncTpauuu
1. HaGntoienue OpOyHOBCKOTO JIBUKEHUS

2. Habmonenue nuddysun
3. HaGmroieHre SIBICHUI CMaYMBaHMSI U KATWJUIIPHBIX SIBJICHUN
4. HaGroieHHE TEIIOBOIO PACIIMPEHUS TEJ

. I3meHeHue naBieHus raza npu M3MEeHEeHUU 00bEMa U HarpeBaHUM UM OXJIaXKICHUU
6. [IpaBria u3smepeHus TeMneparypsl

7. Buapel Tennonepenaun
8

. OxJaxaeHue mpyu COBEPIICHUN PaObOTHI
. HarpeBanue npu coBepuieHrH pab0OThl BHEIIHUMHU CHIIaMU
10. CpaBHEHHE TEIIOEMKOCTEN PA3IMYHbBIX BEIIECTB

11. HaOnronenue KuneHus
12 HabmroieHue mocTosIHCTBA TEMIIEpaTyphl MIPH IJIaBICHUN
13. Moaenu TeIUIOBbIX ABUTaTENIEN

JlabopaTopHbie padoThl M ONBITHI
1. OnBITHI 10 OOHAPYKEHUIO JEHCTBHUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS
2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB TOBApPEHHOM COJIM WIIK caxapa

3. OnbITHI IO HAOJIIO/IEHUIO TETJIOBOTO PACIIMPEHUsI Fa30B, JKUIKOCTEH U TBEPIBIX TEI
4. OmpenieneHue qaBiIeHUs BO3lyXxa B OaJsIOHE IIITpHLIA
5. ONBITHL, IEMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBJICHUS BO3/yXa OT €ro 00bEMa M HarpeBaHUs WIH

OXJIAKICHUS

6. [IpoBepka runoTe3bl IMHEWHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUJIKOCTH B TEPMOMETPUUECKOMN TPyOKe
OT TEMIIEPATYPHI

7. HaGnroieHre n3MeHeHus: BHyTPEHHEH SHEPTUH TeJla B pe3yNbTaTe Terionepeiadi U padboThl BHEIIHUX
cuII

8. MccnenoBanue siBJIeHUS TEMJI000MEHa MPH CMEIIMBAHUH XOJIOAHOM U ropsiueil BoIbl
9. OnpezieneHre KOJIMYECTBA TEIUIOTHI, TOIYYEHHOTO BOAOH MPH TEIJIO0OMEHE C HarpeThIM METAIITMUECKUM
UIHHIPOM

10. OmnpeenieHne yaeabHON TEIUIOEMKOCTH BEILIECTBA

11. MccnenoBanue mpouecca ucnapeHus

12. OnpeeneHne OTHOCUTEIBHOMN BIAKHOCTH BO3AYyXa

13. Onpenenenue yaelbHON TEIUIOTH IIIaBJIECHUS JIbJA

Pa3nen 2. JiekTpuyecKkue U MATHUTHBIE SIBJIEHUSA

OnekTpusanud Ten. J[Ba poaa 3IeKTprUYeCcKuX 3apsaaoB. B3anmoaencTeue 3apskeHHbIX Tell. 3akoH Kynona
(3aBHCHMOCTB CHJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TEJ OT BEJTMUMHBI 3apAI0B U PACCTOSHUS MEXK/Ty TEIaMu).

Onekrpuueckoe nose. HanpsxEHHOCTh 3aeKTprueckoro noss. [IpuHnunm cyneprno3unuu 3aeKTPUUEeCcKUX

noJei (Ha KaueCTBEHHOM YpOBHE).
Hocurenn »snexkTpuueckux 3apsaoB. OJIEMEHTapHbI  anekTpuyeckuil 3apsan. CrpoeHume aroma.
[TpOoBOAHMKHN U NHUAIEKTPUKH.

3aKOH COXpaHEHMS JIEKTPUYECKOI0 3aps/a.

ONEKTPUYECKUI TOK. YCIIOBHS CYIIECTBOBAHMS 3JIEKTPUYECKOrO TOKAa. VICTOUHMKM INOCTOSHHOIO TOKA.
JleficTBUSI ATIEKTPUIECKOTO TOKA (TEIMIOBOE, XUMUUYECKOE, MAarHUTHOE). DJICKTPHUUECKUN TOK B JKUIKOCTAX U
ra3ax.

OnekTpuyeckas 1enb. Cuia Toka. DJIeKTpudyeckoe HanpsbkeHue. ConpoTUBICHUE TPOBOJAHUKA. Y IETTbHOE
COINpOTHBIIEHUE BelecTBa. 3akoH Oma s ydyactka nenu. IlocnenoBarenbHoe U MapajlielIbHOE COEAMHEHNE
IIPOBOJTHHUKOB.

PaboTa 1 MOIITHOCTB AJIEKTPUUYECKOTO TOKA. 3akoH Jxoyns— JleHnna. DnexTpudeckue enu 1 noTpeduTenu

[$a}

©



AIIEKTpUYECKOii 3Heprun B ObITY. KOpoTKOe 3aMbIkaHUeE.

[TocTostHHBIE MarHuThHl. B3auMopeiicTBME NMOCTOSHHBIX MAarHUTOB. MarHuTHoe mosie. MarHuTHoe IoJse
3eMiM M €ro 3HaueHue A Ku3HM Ha 3emuie. OmbIT Opcrena. MarHUTHOE MoJie 3JIEKTPUYECKOrO TOKa.
[IpumeHeHre »3IIEKTPOMArHUTOB B TEXHHUKE. JIeHiCTBME MAarHUTHOrO TMOJS HAa TPOBOJHUK C TOKOM.
DNEeKTPOABUTATENIb TOCTOSHHOTO TOKa. Mcronb30BaHuEe 3JEKTPOABUTATENICH B TEXHUYECKUX YCTPOUCTBAX U
Ha TPAHCIOpTE.

Onbrtet @apajnes. SBineHue 3yekTpoMarHuTHOM wuHAykuuu. I[lpaBuno Jlenma. DnekTporeneparop.
CriocoObI MOTy4eHUs FMEKTPUUECKOI SHEPTUU. DIEKTPOCTAHIIMU HA BO30OHOBIISIEMbIX HCTOUHUKAX YHEPTHH.

JdemoncTpanuu
DJeKTpu3anus Tei

. JIBa poJia 3JIEKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TeEll
YCTpoUCTBO U JEHUCTBUE MIEKTPOCKOIIA

DnekTpocTaTHuecKast UHAYKLNS

Mo



5. 3aKOH COXPAaHEHUS DJIEKTPUYECKUX 3aps0B

6. IIpOBONHMKHU U TUDIEKTPUKU

7. MonenupoBaHHe CUIIOBBIX JIMHHUN 3JIEKTPUYECKOTO MOJIS
8. M CTOYHHMKHU IIOCTOSIHHOTO TOKa

9. JleicTBHUS 3IEKTPUYECKOTO TOKA

10. DNEKTPUYECKUM TOK B KHUIKOCTH
11. I'a30BbIii pa3psag

12. I3mepeHne cuilbl TOKa aMIEPMETPOM
13. FI3mMepeHue 3JIeKTPUUECKOr0 HAIPSDKEHUS BOJIBTMETPOM
14. PeocTaT ¥ Mara3uH COIPOTHUBIICHUN

15. B3auMogeicTBHE HOCTOSIHHBIX MArHUTOB
16. MonenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUs MOJIFOCOB MarHuTa

17. MoaenupoBaHHE MarHUTHBIX MMOJIEH TOCTOSSTHHBIX MAarHUTOB

18. OmbIT Dpcrena

19. MarauTHOE 1oJI€ TOKa. DJIEKTPOMArHuT

20. JeficTBME MarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM 21 DieKTpoABUraTeNlb MOCTOSHHOTO TOKA

22. UccnenoBanue sIBJICHUS DJIEKTPOMAarHUTHOW WHTYKIIUU

23. OnbiTel Dapanes

24. 3aBUCUMOCTD HalpaBJIeHUs! MHAYKIIMOHHOTO TOKA OT YCJIOBHUM €ro BO3SHUKHOBEHHMS
25. DIIEKTPOreHEePATOP MOCTOSTHHOTO TOKA

JlabGopaTropHblie padOThI U ONBITHI

1. OTBITHI O HAOTIOJECHUIO AIEKTPU3ALNH TEJ HHAYKIIUEH U TPU COMMPUKOCHOBEHUN

2. UccnenoBanue neiCTBUSI SJEKTPUIECKOTO TOJISI HA TTPOBOTHUKH M TUAJICKTPUKU

3. COopka u npoBepka paboThI AMEKTPUIESCKOMN IETTH TOCTOSTHHOTO TOKA

4. VI3mepeHne U peryiaupoBaHUe CUIIbI TOKA



5. M3mepeHue u peryaupoBaHie HAIIPSHKCHUS

6. HMcciegoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILETO Yepe3 pe3ucTop, OT COMPOTHBIICHUS PE3UCTOpa
Y HAIPSDKCHHS Ha PE3U-CTOpe

7. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JIEKTPUYECKOTO COIPOTUBIICHUS MPOBOHUKA OT €ro

JUIMHBI, TUTOIIAH TOMEPEeYHOr0 CEYEHHUsI U MaTepralia
8. IlpoBepka mpaBuia CJIOKEHUS HAMPSHKEHUH MPH MOCIEA0BATEILHOM COETUHEHUH JIBYX PE3UCTOPOB

9. IIpoBepka mpasuiia JUisl CUIIBI TOKA IIPY NApaJIEIbBHOM COEAMHEHUH PE3UCTOPOB

10. OnpenenieHre pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 pe3UCTOp
11. OmpeenieHue MOITHOCTH AJIEKTPHUUECKOTO TOKA, BBIJICIIIEMON Ha PE3UCTOPE
12. UccrienoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 JIaMITOUKY, OT HAIPSHKCHHS Ha Hel

13. Onpenenenue KIIJ[ narpeBatens

14, HCCJ’IGI{OB&HI/IG MarHuTHOI'O B3aHMOH€fICTBHﬂ IIOCTOSAHHBIX MaroHuTOB

15. 3y4yeHue MarHuTHOTO MOJIs TOCTOSIHHBIX MarHUTOB NP UX 00BbEIMHEHUN U pa3AeiIeHUN

16. MccrienoBanue neicTBUS 3JEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPENIKY

17. ONBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl B3aUMOACHUCTBUS KaTyILIKU C TOKOM U MarHuTa oOT

CWJIBI TOKA M HAITPABJICHUSATOKA B KaTYIIKE
18. I3y4yeHue nelcTBUS MarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM

19. KoncTpynpoBanue u u3yueHue pabOThl 3JIEKTPOJBUTATEINS

20. U3mepenne K11/l anexkTpoaBUraTeIbHON yCTaHOBKHU

21. OnBITHI 10 UCCIIEOBAHUIO SIBJIIEHUS IEKTPOMarHUTHOW MHAYKIIMH: UCCIIEI0BAaHUE U3MEHEHUM
3HAYEHMS ¥ HAMPABIICHHUS WH IYKIIMOHHOTO TOKA.

9 KJj1acc.



Paspgen 1. MexaHU4YecKue aBneHUA.

MexaHu4deckoe ABUKeHUe MaTepuasibHada Toyka CucreMa oTcyéta OTHOCUTEJIbHOCTh
MeXaHN4YeCKOro ABUXeHUsa PaBHOMepHoOe npsAMoJIMHeNHOe ABrWxeHue HepaBHOMepHoe
npsiMoJIMHelNHoe ABu:KeHHe CpeHsisi U MTHOBEHHAasl CKOPOCThb TeJla IPU HepaBHOMEPHOM
ABH)KEHUH .



YckopeHune PaBHOyckopeHHOe NPSIMOJIMHEHHOe ABM>KeHUe CBo-60/1HOoe nageHue OnbiThl ['anuies

PaBHOMepHOe JBUKEHUE 110 OKPYKHOCTH [lepuo/i u yacToTa 06- paieHus JIuHelHas U yrjoBas
ckopocTH LleHTpocTpeMUTe/NIbHOE YCKOPEHUE

[TepBbiii 3ak0oH HbroToHa BTopoii 3akoH HbroToHa TpeTuii 3a- koH HbroToHa [IpuHLUn
Cyneprno3ulUH CUJI

Cusa yupyrocrtu 3aKoH FYKa Cusa TpPpEeHHUA: ChJia TPEHHUA CKOJIbXKeHHA, ChJia TPEHHA ITOKO4,
Apyrue Bubl TPE€HUA

CuJjia TsXKECTH M 3aKOH BCEMUPHOTO TATOTEHHUs YCKOpPeHHe CBOOOJHOIO NMajJleHus /IBuKeHue
miaHeT Bokpyr CosiHia (MC) [lepBast kocMHUYecKass CKOPOCTb HeBecoMoCTh U meperpy3ku

PaBHOBecHe MaTepuasibHOU TOYKH AGCOIOTHO TBEPAOe Tesio PaBHOBecue TBEP/IOTO TeJia C
3aKperJIEHHOW OCbI0 BpallleHUss MoMeHT cusbl LleHTp TsxecTu

HWMnysibc Tesla U3MeHeHHe nMnyJibca UMIysibc cubl 3aKOH COXpaHEeHHUs UMITyJibca PeakTHBHOe
ABmxeHue (MC)

MexaHn4eckasi paboTa U MOIHOCTb Pa6oTa cHJI TSXKEeCTH, YIpPY-rocTH, TpeHus CBA3b SHEPTUU U
pa6oTsl [loTeHIIMaIbHAA SHEPTUATEA, TOAHSATOrO HaJ, TOBEPXHOCThIO 3eMJU [loTeHIIMabHas
3HepTHUsl CKaToU NpykMHbl KuHeTH4Yeckasi aHeprusa TeopeMa 0 KHHETUYECKOU 3HEPTUH 3aKOH
COXpaHEeHHsI MeXaHUYeCKOH SHepruu

AemoHcTpauun
1 HabntoaeHre MeXaHUUEeCKOT 0 JBUKEHUS Tejla OTHOCUTE/IbHOPA3HBIX TeJ OTCUETA



2 CpaBHeHUE NyTel U TPAeKTOPHH JBHXKEHHUS OJHOTO U TOTO >KeTeJia OTHOCHUTEJNbHO Pa3HbIX TeJ
OTCYéTa

3 HsMepeHUEe CKOPOCTH U YCKOPEHUS NPSIMOJUHENHOTO ABUKEHHUS

4 HccnepoBaHHMe NMPU3HAKOB PaBHOYCKOpPeHHOToO JABMxeHUa5 HabGurofeHue ABUKeHHUA Tesa
110 OKPY>KHOCTHU

6 Habusto/ieHrEe MeXaHUYeCKUX sIBJIEHUH, TPOUCXOAAILIUX B CUCTeMe oTcuéTa «Tesiexkka» npu eé
pPaBHOMEPHOM U YCKOPEHHOM /JIBUXKEHUH OTHOCUTEJbHO KabruHeTa QU3UKU

7 3aBUCUMOCTb YCKOpEeHHA TeJia OT MaCChbl TeJia U ﬂeﬁCTBy}OIHEﬁHa HETro CHUJIbI

8 Ha6JII-OAEHI/Ie PaBeHCTBa CHUJI IIPpU BS&HMOAGP}ICTBHI/I Tes 9 U3MeHeHMe Beca TeJia npu
YCKOPEHHOM BHUXEHUU

10 llepepaya umMnyJibca Npy B3aUMOJLEUCTBUU TeJl

11 Ilpeo6Gpa3oBaHUsA 3IHEPTHUHU NPU B3aUMOJENCTBUH TeJ

12 CoxpaHeHHe UMITyJibCa IPH HEYIIPYTOM B3aUMOEeUCTBUU



13 CoxpaHeHHEe UMITyJIbCa IMPHU abGCOJIIOTHO YIIPYIOM B3aUMOJeHCTBUU
14 Ha6arogeHre peaKTUBHOTO JBUKEHU A

15 CoxpaHeHHe MeXaHUYeCKOU 3HEepPruu Nnpu cBo60JHOM nazeHur 16 CoxpaHeHHe MeXaHHU4eCKOU
3HEPTUH NPHU ABUKEHHUH TeJia Mo/,

JeUCTBHEM NMPYKUHBI

NabopatopHble paboTbl U ONbITbI

1 KOHCTDYI/IpOBaHI/Ie TpaKTa AJid pa3rOHa U I,Z[af[I)HEI‘/)IIJ_IEI"O PaBHO-MepHOIro ABUXXE€HHUA [apHrKa
HUJIN TeJIEXKKH

2 Ol'Ipe,ELeJIeHI/Ie CpE,Z[HEﬁ CKOPOCTH CKOJIbXXE€HHUA 6pyCKa WJIN ABUXKEHH A HIapHKa I10 HaKJOHHOH
IIJIOCKOCTH

3 OnpepeJsieHHe YCKOPEHUS TeJia TPU PaBHOYCKOPEHHOM JIBMXKEHUU M0 HAKJIOHHOM MJIOCKOCTH

4 VccnepoBaHre 3aBUCHUMOCTH NYTH OT BpEMEHHU NPY PABHOYCKOPEHHOM JIBUKEHUH 6e3 HavdaJbHOU
CKOpOCTH

5 [IpoBepka rurnoTe3bl: eCJAU IPY PAaBHOYCKOPEHHOM JIBMXKEHUU 6e3 Hauya/IbHOM CKOPOCTU NYTHU
OTHOCSTCS KaK psJi HEYETHBIX YHCeJ, TO COOTBETCTBYIOLHE IPOMEXYTKH BpEMEHH O/IMHAKOBBI

6 UccieioBaHue 3aBUCUMOCTH CUJIbI TPEHHUSA CKOJIBXKEHUS OT CUJIbl HOPMaJIbHOTO aBJIEHUSA
7 OnpenesieHre KoadpUlleHTa TPEHUA CKOJIbKEeHHS.

8 OnpepesieHue }KECTKOCTHU MPY>KUHBI.



9 OnpenesieHue paboOThI CUJIbI TPEHUSI IPU PABHOMEPHOM JIBUXKEHUH TeJia [0 FTOPU30HTAJbHOHU
MOBEPXHOCTH

10 OnpesiesieHHe paGoOThI CUJIbI YIPYTrOCTU NPHU NMOJAbEME Ipy3ac HCIOJb30BaHHUEM
HENOJBHUXKHOTO U MOJIBUKHOTO 6JIOKOB

11 W3ydyeHUe 3aKOHA COXPAaHEHHUS SIHEPTUH

Pa3gen 2. MexaHuuecKkue KosnebaHnAa 1 BOJIHbI

Kosie6aTesibHOe ABHKeHUe OCHOBHbIE XapaKTEePUCTUKHU KoJiebaHUM: Iepuo/, 4acToTa,
aMIIMTyAa MaTeMaTUYeCKUH U IPY>KUHHBbINA MasATHUKY [IpeBpalieHue sHeprUy NpHU
KoJiebaTeJIbHOM JIBUXKEHUU

3aryxarwujue kosiebaHusa BelHyxJeHHble KoJsiebaHua PesoHanc MexaHnyeckue BoJiHbI CBOHCTBaA
MexXaHU4eCKUX BOJIH [Ipo- JosibHbIE U nToNepeYyHble BOJIHEI [IJIMHA BOJIHBI U CKOPOCTh eé
pacnpocTpaHeHHsA MexaHU4YeCKHUe BOJIHbI B TBEPAOM TeJie, ceicMruieckue BoJiHbI (MC)

3Byk 'poMKOCTB 3ByKa M BbicoTa TOHA. OTpakeHHe 3ByKa. UHOPaA3ByK U yJIbTPa3BYK



AdemoHcTpauun
1 Ha6uroieHue KoJieGaHHUM TeJ oA, JEeUCTBUEM CUJIbI TSXKECTUH CHJIBI YIIPYTOCTU

2 Ha6stoieHue KosieGaHUM I'py3a HA HATH M Ha npyKuHe 3 HabJsirogeHre BbIHY K€ HHBIX
KoJiIe6GaHUU U pe30HaHca

4 PacnpocTpaHeHHe NPOJOJIbHbIX U MONEpPeYHbIX BOJH (Ha MoO/ie-JiH)

5 Hab6usofeHue 3aBUCHMOCTH BbICOTHI 3BYKa OT 4acTOThbl 6 AKYyCTUYeCKHUH pe30HaHC
JlTabopaTtopHble paboTbl U onbiTbl

1 OmnpeaesieHHe YaCTOThI U NEPUO/AA KOJIe6aHUNW MaTEMATHYECKOTO MasTHHUKA

2 OnpepeJsieHHe YacTOTHI U Ilepuo/Ja KoaebaHUW NPY>KMHHOT0 MassTHUKA

3 HUccnepoBaHre 3aBUCMMOCTHU Nepuo/ia KoyiebaHU M MOJBEIEHHOTO K HUTH rpy3a OT AJUHbI HUTH

4 UccnepoBaHUe 3aBUCUMOCTH epHoJa Koe6aHUN NPy KUHHOTOMasATHUKA OT Macchl rpy3a

5 [IpoBepka HE3aBUCHMOCTH Nepuo/a KojiebaHUM rpysa, NOABENIEHHOTO K HUTH, OT Macchl rpy3a

6 OnpITHI, AEMOHCTpHUPpYyHOUIIHEe 3aBUCMMOCTb ITepruoaa K0ﬂ66aHHﬁprmHHHOFO MadTHHKaA OT
MacCChbl r'py3a U »KECTKOCTH NPpYy>KHUHBbI

7 W3MepeHUe YCKOpPEHHUSI CBOOOJHOTO MaJeHHus

Pasgen 10. DneKTPOMArHMTHOE No/ie U 3/IeKTPOMArHUTHbIE BOJIHbI
aﬂeKTpOMaFHI/ITHOG moJie 3J'IEKTpOMaFHI/ITHbIe BOJIHBI CBOMCTBA JIEKTPOMArHUTHbBIX BOJIH Ikana
3JIEKTPOMATrHUTHDBIX BOJIH HUcnonb3oBaHUue 3JIEKTPOMArHMUTHDBIX BOJIH OJIA COTOBOMU CBA3HU



3J'IeKTpOMaFHI/ITHaH Inpupoaa CBeTa CKOpOCTb cBeTa BoJiIHOBBIE CBOMICTBA CBeTa

AdemoHcTpauynu

1 CpoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH 2 BosTHOBbIE CBOMCTBA CBETa
JlaboparopHbie padoThl M ONbITHI.1 M3y4yeHue cBOKMCTB
3JIEKTPOMArHUTHBIX BOJIH C ITIOMOIIbI0 MOOHUJIBHOTO TesiepoHa

Pasgen 3. CBetoBble ABNEHUA

JlyyeBas Mmoge b cBeTa McTouHuKkU cBeTa [IpsiMoJinHeliHOe pacipocTpaHeHHe cBeTa. 3aTMeHUs
ConHua u Jlynsl OTpaxkeHue cBeTa [lsockoe 3epkasio 3aKOH OTpa)KeHUd CBeTa



HpeJ'IOMJIEHI/Ie cBeTa. 3aKOH npeJoMJIEHHA CBeTa. [TonHOE BHYTpPEHHEE OTpa*KE€eHHe CBeTa.
Hcnonp30BaHUEe NOJIHOTO BHYTPEHHEro OTpa*KeHHA B OIITHYECKHUX CBE€TOBOJaX.

JInnza. Xop siydeit B inH3e. OnTU4deckas cucrteMa ¢oToaniapara, MUKpOCKoIna u Teseckona (MC).
['J1a3 kKak onTUYecKas cucTeMa. BJIM30pyKOCTb U J1aJIbHO30PKOCTb.

PassoxxeHue 6esioro cBeta B cieKTp. OnbIThbl HeroToHa. C10keHHe clieKTpaJIbHbIX LIBETOB.
Jucnepcus ceeTa.

AemoHcTpauun

[IpsiMoJiMHENHOe pacnpoCTpaHEHHUE CBeTa.
OTpakeHue cBeTa.
[TosiyyeHue U306pa’KkeHHUU B MJIOCKOM, BOTHYTOM M BBINYyKJIOM3€epKaJax.
[IpesroMsieHHE cBeTA.
OnTuYecKkUil CBETOBOJI.
XoJ iydei B cO6UpaIolel JINH3E.
Xop siydyel B pacceUuBaKI e JIMH3e.
[TonyyeHne N300pa>keHUM C TOMOLLBIO JINH3.
[IpyuHuun gedctBusa ¢oToamnmnapaTta, MUKPOCKOIA U TeJsiecKoma.
Mopens raasa.
Pa3zyioxxeHue 6esioro cBeTa B CIIEKTP.
12. TlonydyeHHe 6esioro CBeTa IPH CJA0KEHHH CBeTa Pa3HbIX IIBETOB.
NabopaTopHblie paboTbl U ONbITbl

O 0 N W
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1. HCCJ’IGL[OBaHI/Ie 3aBHUCHUMOCTH yTJia OTpa>»X€HHUA CBETOBOI'O JIY4aOT yrJia MaJeHHA.



N

M3y4yeHUe XapaKTEPUCTUK U300pa’KeHHs NIpeJMeTa B IJIOCKOM3epKaJie.

UccnenoBaHue 3aBUCMMOCTH yrJia MpeJIOMJIEeHUsI CBETOBOTO Jiy4ya OT yTIJia laJileHUs Ha
IrpaHULIE «BO3AYX—CTEKJIO».

[TonyyeHUue M306paKeEHU U C NOMOILbIO COOMparol el JTUH3BbI.

OnpeneneHre GOKYCHOTO PACCTOSIHUS M ONITUYECKOHW CHJIbI COOUPAIOIIEH JIMH3HI.
OnbITHI IO PA3JI0KEHUIO GEJIOTO CBETA B CIIEKTP.

OnbIThl MO BOCHPUSATHIO LiBETa MPEAMETOB NPU HUX HAOJJIOAEHUH 4Yepe3 IBEeTOBbIE
GUAbTpHI.

w
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Paspgen 4. KBaHTOBbIe ABNEeHUA
OnbiThl Pesepdopaa v niaHeTapHasa Mmozesib aTomMma. Moaesnb atoma bopa. UcniyckaHue u
IorJiouieHue ceeta aroMoM. KBaHThI. JInHeHW4YaThble ClIeKTPHI.

PaguoakTuBHOCTb. Anbda-, 6eTa- u raMMa-usjaydeHusi. CTpoeHHe aTOMHOTO s/pa.
HykJioHHasa MoJeJsib aTOMHOTO a/pa. U3oTonsel.



Pa,[[I/IOElKTI/IBHbIe IIpeBpameHunud. HepI/IOA nmoJiypaciiaza aTOMHBIX d4ep.

fAnepHble peaky. 3aKOHbI COXpaHEHHUS 3aPSAJ0BOr0 U MacCOBO-T0 YHCeJ. JHEPTUS
CBsI3U aTOMHBIX sifiep. CBsI3b MacChl U 9HepruM. Peakniyuu cUHTE3a U JeJIeHUs sep.
HctouHuku saHepruu CosiHna u 38é37 (MC).

AnepHas sHepreTuka. [JledcTBUA paJMOAKTUBHBIX U3JIy4Y€HUU HAKHMBble OPraHU3MblI
(MC).

AemoHcTpauum

1. CrieKTpbl U3JIy4YEeHHUS U NOTrJIOLeHHUS.

CnekTpbl pa3/JIMYHbIX Fa30B.

CnekTp BoZopoJa.

Hab6so1eHre TpekoB B KaMmepe BusbcoHa.

Pa6oTa cyéTurMKa HOHU3UPYIOUMX U3/TyYeHUH.

Perucrpauusa usjydeHUs NPUPOJAHBIX MHHEPAJIOB U NMPOAYKTOB.

o1k W

JTabopaTopHblie paboTbl U OoNbITbI
1. HaburogeHre CIJIONIHBIX U JIMHEHYATBIX CIIEKTPOB U3JyYeHHUS.
2. UccnegoBaHue TpeKOB: U3MepeHHE SHEPTUU YACTHUIbI IO TOPMO3HOMY IyTH (10
doTorpadusam).
3. U3MepeHUe paJiluoaKTUBHOTO QoHa.



NoBTOpUTENbHO-0606WaOWMIA MOAYb.

[ToBTOpUTENBHO-000011IaI0IIUHA MOAY/Ib TpeJHAa3HAYEeH JIJisl CUCTeMaTU3aliy U 0606111eHUs
npeaMeTHOTO COJlEp>KaHUS U OMbITA JeSATeJbHOCTU, MPUOOPETEHHOTO IPU U3YYEHHUH BCETO
Kypca ¢pH3U KU, a TaKXKe JJi1 N0ATOTOBKHM K OCHOBHOMY rocyZJapCTBEHHOMY 3K- 3aMeHY M0
du3suKe JJ1g 00y4yaroIMXCcs, BbIOpaBUIUX 3TOT Y4eOHbIM IpegMeT.

[Ipy n3y4eHUH JAHHOTO MOAYJIA PEaJU3YIOTCA U CUCTEMAaTU3UPYIOTCSA BU/bI
JesITeJIbHOCTH, Ha OCHOBE KOTOPbIX 00ecreurBaeTCs JOCTUKEHUE TPeAMEeTHBIX U
MeTalnpeMeTHbIX IJIAHUPYEMbIX Pe3yJIbTaTOB 00y4eHUs], GopMHUpyeTCs
eCTeCTBEHHO-Hay4Has 'PaMOTHOCTb: OCBO€HHUE HAayYHbIX METO/0B UCCJIeJOBAHUA ABJEHUUN
NPUPO/JbI U TEXHHUKH, OBJIaJIEHUE YMEHUAMH 00bACHATb QU3UYECKHE ABJIEHUS, IPUMeEHAs
IoJIy4YeHHble 3HaHUs, pellaTh 3a/1a4y, B TOM 4YHCJie Ka4YeCTBEeHHbIEe U 9KCIIepUMEeHTaJIbHbIE.

an/IHHI/IHI/IaJIbHO I,aeHTeJII::cHOCTHbII‘/'I XapaKTep AaHHOr'o pa3jaeJjia peajin3dyeTcd 3a CUYET
TOrO, 4YTO y4dYaluecCd BBINMOJHAKT 3aJdHHA,B KOTOPbLIX UM MIpegjiaraeTcd:



6 Ha OCHOBe MOJIYYEeHHbIX 3HAHUI PacO3HABATb U HAYYHO 00'bACHATb GU3HYECKHUE SIBJIEHUs B
OKpYy>Karllled NIpUupo/Jie U NIOBCeJHEBHOU XKU3HU;

6 Kcrnosb30BaTh Hay4YHbI€ Me€TOAbl UCCJIEJO0BaHHUA d)I/IBI/I‘-[eCKI/IX HBJ’IeHI/II‘/’I, B TOM 4HCJie OJid
IMPOBEPKHU I'KIIOTE3 U IIOJIYIE€HHUA TEOpEeTUY€eCKHUX BbIBOJOB;

6 06 bSICHATH Hay4YHbIe OCHOBBI Hau60JIee BaXKHbBIX JOCTHXKEHHU M CO-BpPEMEHHbIX TEXHOJIOTHH,
HalpuMep, NPaKTUYECKOr0 UCI0Jb30BaHUA PA3/JIMYHBIX UCTOYHUKOB 3HEPTrUH Ha OCHOBE
3aKOHa IIpe- BpallleHUs U COXpaHeHHUs BCeX U3BECTHBIX BUJL0B JHEPIHUH.

Kaxkzast u3 TeM JaHHOTO pa3/iesia BKIYaeT SKCIIEpUMEHTa/IbHOE UCCIe/JOBaHHE
o6o061atolero xapakrepa. Pases 3aBepiaeTcs NpoBeJjeHUEM JUAaTrHOCTUYECKOU M OLLEHOYHOH
paboThl 32 KypC OCHOBHOUW IIKOJIBI.



IINTAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATDI.
W3zyuenne ¢pusuku B 7- 9 Kiiaccax HaIrpaBiIeHO Ha JOCTH)KEHUE 00yUYaIOIMMUCS IMYHOCTHBIX,
METAaINpPeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe gocnuTanue:
— TPOSIBJIIEHUE UHTEpEca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PM3UYECKOM HAYKH;

— IICHHOCTHOE OTHOILIEHHE K JOCTHXKEHUSM POCCHUICKUX YUEHBIX (DU3UKOB.

Fpa.m‘dancxoe u nyoeno-upagcmeennoe eocnumanue.;
— T'OTOBHOCTb K aAKTUBHOMY Y4aCTHUIO B O6CY)KI[€HI/II/I 06H1€CTB€HHO'3H3LII/IMBIX U OTHYCCKHUX HpO6JICM,
CBA3aHHBIX C MPAKTUYCCKUM IIPUMEHCHUEM I[OCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I,

— OCO3HAaHHEC BaA)KHOCTU MOPAJIbHO-3TUYCCKUX IMTPUHIUIIOB B ACATCIIBHOCTHU y‘IéHOFO.

Icmemuueckoe 6ocnumanue:
— BOCHPHUATHE ICTETUYECKUX KauecTB (PU3MUECKON HAYKU: €€ TapMOHUYHOIO IIOCTPOEHUS], CTPOTOCTH,

TOYHOCTH, TaKOHUYHOCTH.

Ilennocmu nayuno2o no3Hanus:
— OCO3HAHHE [IEHHOCTH (PU3MUYECKON HAYKH KaK MOIIHOT'O HHCTPYMEHTA ITO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMM, BAXKHENIIEH COCTABIISIIOLIEH KYJIbTYPHI;

— Pa3BHUTHUC Hay‘lHOﬁ J'IIO603H3.TCJ'IBHOCTI/I, HHTCPECCAa K HCCIIEIOBATENLCKOM NESITEILHOCTH.

Dopmuposanue Kyaibmypot 300p06ba U IMOUUOHATNLHO20 D1AZONONYUUA:
— OCO3HAaHME LIEHHOCTU 0€30M1acHOr0 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaKHOCTH TIPABUJI 0€30IMMaCHOTO MOBE/ICHUS HA TPAHCIIOPTE, HAa JOPOTax, C JEKTPUUYECKUM U TETNIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;
— c(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO XKe MpaBa y

JPYyroro 4ejaoBeKa.

Tpyooeoe eocnumanue:
— AaKTUBHOE y4acTHe B PEIICHUH MPAKTUYSCKUX 3a7a4 (B paMKaX CeMbH, IITKOJIbI, TOPO/Ia, Kpasi)
TEXHOJIOTHYECKOM U COIMATbHOW HAMPABICHHOCTH, TPEOYIOIINX B TOM YHCIIE U (PU3NUECKHUX 3HA

HUI;— HMHTEpec K MPaKTUYECKOMY H3YYEHHUIO MpodeccHil, CBSI3aHHBIX ¢ PUIUKOM.

Ixonozuueckoe eocnumanue:
— OpHuCHTAlUHA Ha IPUMCHCHUC q)HSquCKI/IX 3HAHUM I peuICHUs 3a/1a4 B obiactu oxpyxca}omeﬁ
CpCabl, INIAaHUPOBAHUS MMOCTYIIKOB U OLICHKU UX BO3MOXHBIX MOCJIEACTBUI JJIs OKPY)KaIOIHCﬁ

Cpelbl;— OCO3HaHUE IJIO0AIBHOIO XapakTepa JKOJIOTMYECKHUX IMPOOJIeM U IyTeH UX peleHHs..

Aoanmayusa odyuarowie2o0ca K UIMEHANUWUMCA YCA08UAM COUUATbHOU U RPUPOOHOIL CPedbl:—
NOTPEOHOCTH BO B3aUMOJICHCTBUY MPH BBIMOJTHEHUN UCCIICOBAHUI U TPOEKTOB (PU3UUECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSIM JIPYTHUX;

— TMOBBILIEHUE YPOBHS CBOEI KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JeSTeIbHOCTD;

— TOTpeOHOCTH B (POpMUPOBAHMM HOBBIX 3HAHHI, B TOM uucIiie GOPMYIUPOBATH UIEH, MOHATHS,



TUMOTE3b O (PU3UYECKUX OOBEKTaX U SBICHHUSIX;

— OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;

— IUJIAaHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3UUYECKUX 3HAHUII;

— CTpeMJICHUE aHAJTU3UPOBAThH U BBISBIISITH B3aUMOCBSI3U IPUPOJIbI, OOIIECTBA U SKOHOMHKH, B TOM
YHCIIe ¢ UCIOJIb30BaHUEM (DU 3UYECKUX 3HAHUM;

— OLIEHKA CBOUX JICHCTBUH C yUETOM BIIMSHUS Ha OKPY>KAIOLIYIO CPEy, BO3SMOKHBIX TTT00AIBHBIX

OCJIEJICTBUH.

METAINIPEIMETHBIE PE3YJIbTATbBI
VHMBepcaibHbIE I03HABATEIbHbIE IEHCTBUS
ba3zoesvie nocuueckue oeiicmeus:
— BBIABIATH U XapaKTEpPU30BATh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SBJICHUN);
— YCTaHaBJIMBATb CYHIGCTBGHHLIﬁ IMPpU3HAK Knaccn(bnxaunn, OCHOBaHUA AJId 0606HIGHI/I$I N CPABHCHUA,
— BBIABJIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B paccMaTpUBaeMbIX (pakTax, JaHHBIX U HAOIIOACHUSX,
OTHOCAIIUXCA K (1)1/131/1'{6 CKHUM SBJICHUSAM,
— BBIABIATH IPUUUHHO-CIICICTBEHHbIE CBA3H MIPU U3YUEHUH (PU3MUYECKUX SBICHUHN U IPOLIECCOB;
ACJIaTh BBIBOALI C UCITIOJIB30BAHUEM ACAYKTHUBHBIX U HHAYKTUBHBIX YMO3aKJIIO‘-IeHI/II71, BbIIBHUI'aTh
TUIIOTE3bI O B3AUMOCBS35X (PU3NYECKUX BEJIMUKH;
— CaMOCTOSITETILHO BBIOMPATH CIIOCO0 perieHus yueOHo# pu3nueckoil 3ajauun (CpaBHEHUE HECKOJIBKIX
BapHUaHTOB PELIEHUs, Bbl O0Op HanboJee MOAXOIAIIET0 C YUETOM CAMOCTOSTENLHO BbIICIEHHBIX

KpUTEPUEB).

Bba3zoevle uccneoosamenvckue oeiicmeusn:
— HCIOJb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHMS;
— TMPOBOAUTH [0 CAMOCTOATEIHHO COCTABIIEHHOMY ILIAHY OMBIT, HECIOXKHBIN (PU3NYECKUil
9KCIIEPUMEHT, HEOOJBIIIOE HCcCe0BaHNe (PU3UUECKOTO SIBICHHUS,
— OILICHHUBATh Ha MPUMEHUMOCTh M IOCTOBEPHOCTh HH(OPMAIIHIO, TOTYYEHHYIO B X0/I€ UCCIICTOBAHUS
WJTH DKCTIEPUMEHTA;
— CaMOCTOSITENHHO (POPMYITHPOBATH 0OOOIIICHHUS U BEIBOIBI TTO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OIBITA, HCCIICTOBAHMS;
— MPOTHO3UPOBATH BO3MOXKHOE JaIbHEHIIee pa3BUTHE (HU3UIECKUX MPOIIECCOB, a TAKKE BBIJIBUTATH

MMPEATIOJIOKCHUA 00 ux Pa3BHUTHHU B HOBBIX YCJIOBHAX U KOHTCKCTax.

Paboma c ungpopmavueri:
— MPUMEHSTh pa3jIN4Hble METO/Ibl, HHCTPYMEHTHI U 3aIllpOChl IPU MIOUCKE U 0TOOpe HHPOpMAIIUHU HIIN
JTAHHBIX C YUETOM MpPETIOKEHHOHN yueOHOoM pu3nueckoi 3a1auu;
— aHaJIM3UPOBaATh, CHCTEMATHU3UPOBATh U UHTEPIIPETUPOBATh UH(POPMALIMIO PA3IUYHBIX BUJIOB U POpPM
IPECTaBICHHUS;
— CaMOCTOSITEIIbHO BBIOMPATh ONTHUMAIBHYIO (GOpMY MpeACTaBICHHUs HHPOPMALIUU U WILTIOCTPUPOBATh

pelIaeMble 3a/1a4u He CJI0KHBIMH CXEMaMH, JuarpaMmMaMu, WHOM rpa@ukoil 1 uX KOMOUHAIUSMHU.

YHuBepcanbHble KOMMYHUKATUBHBIE JEHCTBUS



Obwenue:

— B X0J1e 00CYXJIeHHsI yueOHOTO MaTepuaa, pe3yJbTaToB JJAOOPATOPHBIX pabOT U MPOESKTOB 33/1aBaTh
BOITPOCHI 10 CYIIECTBY 00CYKIaeMO TeMbl M BEICKA3bIBATh MJICH, HAIICIICHHBIE HA PEUICHUE 3aaudl U
HOJJIepAKaHUE OJIaroKeIaTelbHOCTH O0IIEeHHS;

— COIIOCTaBJISATh CBOM CYXKJEHUS C CY>KJICHUSIMU JIPYTUX YYaCTHUKOB JUAora, OOHapyX1BaTh
pa3inyure ¥ CXOJCTBO MO3UIINIA;—BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTAX;—
MyOJIMYHO MPEACTABIATH PE3YIbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamenvHoCmb (COMPyOHUUECME0):

— MOHHUMAThH U UCTIOIB30BaTh MPEUMYIIECTBA KOMAHJHON ¥ HHIUBUyaTbHOU pabOThI IPH PEIICHUU
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

— IPUHUMATb LCJIN COBMECTHOM ACATCIIbHOCTU, OPIraHNU30BbIBATH JEUCTBUS MO €€ JOCTHXKECHUIO:

pacrpenenaTb poyik, 00Cy aaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOM pabOTHI; 000011aTh MHEHUS
HECKOJIBKHX JTIOACH;

— BBIIIOJIHATH CBOKO 4aCTh pa6OTI>I, AOCTHUTasl KAUCCTBCHHOI'O pPE3yJjibTaTa 110 CBOEMY HAIIPABJICHUIO U
KOOpAUHHPYA CBOU IIGI7[ CTBU C APYTHUMU WICHAMU KOMAaHbI;

— OIICHMBATh KQueCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
c(hopMyTUPOBAaHHBIM YYACTHUKAMH B3aUMOICHCTBHUSI.

YHI/IBepcaJ'IBHBIC PCTYIATUBHBIC JIeNCTBUSA

Camoopzauusauu;l:

— BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMINX JIJIsl pelIeHus (PU3nIecKux
3HAHUI;

— OPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAaX NPUHATUS PelIeHUl (MHIUBUAYaIbHOE, IPUHATHE
pelIeHys B rpymie, NPUHITHE PEeIIeHU TpyIIoi);

— CaMOCTOSITEIIbHO COCTABJIAThH AJITOPUTM peIIeHUs] PU3MUECKON 3ajauu WU MJIaHa UCCIIEI0OBaHMS C
Y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTHPOBATh Mpe/iaracMble
BApUAHThI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJICKBATHYIO OIIEHKY CUTYAIlMH ¥ MPEJIarath MiaH e€ N3MEHEHUS;

— OOBSICHATH MPUYMHBI JOCTHXKEHHS (HEIOCTUKEHUS) Pe3yIbTaTOB AEATENILHOCTH, 1aBaTh OLIEHKY
NpPUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHUBBI B J€SITEILHOCTD (B TOM YHCIIE B XOJ BHIITOJIHEHUS (PU3MUECKOTO HCCIEA0BaHUS
WIN TIPOEKTA) Ha OCHOBE HOBBIX 00OCTOSITENbCTB, H3MEHUBIIINXCS CUTYallMH, YCTAHOBIEHHBIX OIIUOOK,
BO3HMKIIUX TPYIHOCTEH;

— OLCHUBATb COOTBCTCTBUC PE3YyJIbTAaTa LCJIN U YCIIOBUAM.
3M0uu0HaJlebll2 UHmelieKkm:

— CTaBUTh ce0s Ha MECTO APYroro yeiaoBeKa B X0Ji€ CIopa WK AUC KYCCUU Ha HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro.



Ilpunamue cedsn u opyzux:

— MpHU3HaBaTh CBOE MPABO HA OLUIMOKY MPH pelieHnr (U3NUECKUX 3a/1a4 WK B YTBEPIKICHUAX HA
HAy4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

7 RJacc.

IIpeameTHble pe3ynbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaXkaTb CHOPMUPOBAHHOCTD Y O0YUAIOLTUXCSI
YMCHHM:

— HCIOJIb30BaTh MOHATUA: (PU3NUECKHE U XUMUUYECKUE SIBJICHMUS; HAOIIOACHHUE, IKCIIEPUMEHT, MOJIEIb,
TUIOTEe3a; SAUHUIIBI (PU3U YECKUX BEITUYHH; aTOM, MOJICKYJIa, arperaTHhIE COCTOSIHUS BEIECTBA
(TBEpHOE, )KUIKOE, ra3000pa3HOE); MEXaHUYECKOE IBIKEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE,
IPSIMOJIMHEHHOE), TPAeKTOPHS, paBHOACUCTBYIOMIAs crJl, edopMartus (yrnpyras, miacTuieckas),
HEBECOMOCTb, COOOLIAIOIINECS COCYbL;

— paznuyath sBieHus (AudQy3us; TENI0BOe IBUKEHUE YACTUL] BEIIECTBA; pABHOMEPHOE IBUKECHUE;
HEPaBHOMEPHOE JIB)KEHUE; UHEPLIMS; B3aUMOJICHCTBUE TEJI; paBHOBECUE TBEP/BIX TEJI C 3aKPEIIEHHON
OCBIO BpallleHMsI; Ilepejaya JJaBlIeHus TBEPABIMU T€ JIaMH, KHUAKOCTSMU U Ta3aMu; aTMoc(hepHoe
JaBJICHUE; IUIABaHME TN, MPEBPALLCHUS MEXAHUYECKONM SHEPIUM) MO OIMUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTAHHOE (PH3HUECKOE SBICHNUE;

— pacro3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MUECKUX SIBICHUN B OKPY)KAIOIIEM MUPE, B TOM YHUCIIE
(du3nyeckre sIBIEHUS B IPUPOJIE: PUMEPHI JBIKEHUS ¢ PA3IMYHBIMU CKOPOCTSAMH B )KUBOW U HEXKUBOU
IpUpPOJIE; NeCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHHUKE; BIUSHUE aTMOC(HEPHOTO JaBIECHUS HA KUBON
OpraHM3M; IUIaBaHUE PbIO; phIUary B TEJ€ YEIOBEKa; IPU 3TOM MEPEBOAUTDH IPAKTHUECKYIO 33/1a4y B
yueOHYI0, BBICTATh CYIIECTBEHHbIE CBOMCTBA/IIPU3HAKN (PU3NUYECKUX SBJICHUM;

— OMNMCHIBATh U3YUYEHHBIE CBOICTBA TeN U (PU3NYECKHE SIBJICHUS, UCTIOIb3Ys (PU3NUECKUE BEIUYUHBI
(Macca, 00BbEM, INIOTHOCTB BELIECTBA, BpPEMsl, IyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA
TSKECTH, BEC TeJla, CUJIa TPEHUs, JaBiieHue (TBEPAOTO Teja, HUJIKOCTH, Ta3a), BRITAJIKUBAIOIIAs CHIa,
MeXaHu4ecKasi paboTa, MOIHOCTb, IJIEYO CHIIbI, MOMEHT CHJIbI, KOO (GHUIIMEHT MOJIE3HOT0 JeHCTBUS
MEXaHU3MOB, KWHETHYECKasi U NOTEHIMAIbHAsl YHEPIHs); IPU OMUCAHUY NPABUIBHO TPAKTOBAaTh (hU3H
-4eCKHUI CMBICIT UCTOJIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U €IMHULIBI PU3NUECKUX BEJIUYMH, HAXOAUTh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIMUMHY C APYTUMHU BEIUYUHAMU, CTPOUTH rpapuKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH;

— XapaKTepu30BaTh CBOMCTBA Tell, (GPU3NUECKUE SIBIICHUS U MPOIIECCHI, UCTIOIB3YS MTPaBUia CIOKEHUS
cu (BIOJIb OJTHOM TIpsiMOiA), 3aK0H ['yka, 3akoH [lackans, 3akoH Apxumesaa, MPaBUIO paBHOBECHUS
pbiyara (670Ka), «30J10TOE MPABUII0» MEXAHUKH, 3aKOH COXPAaHEHHSI MEXaHUYECKON YHEPTHH; IPH 3TOM
JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3aIMCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAKECHUE;

— 00BACHATH (PU3NYECKUE SIBICHUS, MPOLECCHl M CBOICTBAa Tel, B TOM YUCIE U B KOHTEKCTE
CUTYaIMi IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh MIPUUMHHO-CIIEACTBEHHBIE CBS3H, CTPOUTh
00BbsCHEHHE N3 |—2 JTOTMYECKHX IaroB ¢ ONMopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3HUECKUX SIBJICHUH,
(U3MUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;—peIIaTh pacuéTHbIC 3a1auu B 1—2 neficTBUS, UCTIONb3Ys
3aKOHBI U (POPMYIIBI, CBSI3bIBAIOLINE (PU3NUECKIE BETMYMHBI: HA OCHOBE aHaJIN3a yCIOBHS 3a/1a4l
3aMKChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3MUECKUE BEIMYUHBI B (DOPMYITBI M IPOBOJIUTE PACUETHI,
HaXOJUTh CIIPABOYHBIEC JJAHHBIE, HEOOXOAUMBIE JIJIsl pEHICHHS 33/1a4, OLIEHUBATh PEATUCTUYHOCTh
NOJYYEHHOU (hPU3UYECKON BETMUHHBI,



— Ppacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIUTh IPU NOMOIIU (PU3UUECKUX METOOB; B ONMCAHUN
MICCJIEIOBAHMSI BBIJEIIATD IIPOBEPSAEMOE MIPEAIIONI0KEHHUE (TUIIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH



MOJTyYEHHBIN Pe3yNbTaT, HAXOIUTh OLMIMOKH B XOJI€ OTBITA, JIEJIaTh BBIBOJIBI I10 €T0 PE3yJIbTaTaM;—
MPOBOAMTD OMBITHI 110 HAOTIOACHHUIO PU3NYECKUX SBJICHUIN W GU3NYECKUX CBONCTB Tell:
dbopMynUpOBaTH MPOBEPSEMBIE MTPEJT MOJI0KEHUS, COOUPATh YCTAHOBKY U3 MPEIOAKEHHOI0 000pya0Ba
-HHSI, 3aMCHIBATh X0 ONbITa U (OPMYIUPOBATH BHIBOIBL;

— BBINIOJHSATH MPSMBIC H3MEPEHUS PACCTOSHUS, BPEMEHH, MAaCCHI Tela, 00bEMa, CHITBI U TEMIIEPATYPhI
C HCIOJIb30BAaHMEM aHAJIOTOBBIX U LHU(POBBIX MPUOOPOB; 3aMKUCHIBATh MOKa3aHU MPUOOPOB € yUETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPCHUIA;

— TMPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OAHOM (pr3nueckoi BeIMUUHBI OT IPYroii ¢
MCII0JIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO JBMKYILErOcs Tejla OT BPEMEHU
JIBYDKEHUS TeJa; CUIIbl TPEHUS CKOJIBXKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEN Tel U
HE3aBUCUMOCTH CHJIBI TPEHUS OT ILIOIIAAN COIIPUKOCHOBEHUS TEN; CUJIBI YIIPYTOCTH OT YAJIMHEHUS
IPYKUHBI; BEITAJIKUBAIOILEH CUIIBI OT 00bEMA MOTrpYyKEHHON YaCTH TeJa U OT IJIOTHOCTH KUIAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH T€Ja, OT IIYOMHBI, HA KOTOPYIO MOIPYKEHO TEJI0; YCIIOBUH IIaBAHUS
TeJI, YCIIOBUI paBHOBECHS pblyara U 0JIOKOB); y4acTBOBAaTh B IUIAHUPOBAHUM y4EOHOTO UCCIIEOBAHUS,
COOMpaTh YCTAHOBKY U BBIMIOJHATH U3MEPEHUS, CIIEAYs MPEATI0KESHHOMY TUIaHy, (UKCHPOBATH
pe3ysbTaThl HOJYYEHHOM 3aBUCUMOCTU (PU3NYECKUX BEJIMYUH B BUJIE NPEUIOKEHHBIX TaOJIUI U Ipa
-(UKOB, AETaTh BBIBOJBI IO PE3YJIbTATaM UCCIIETOBAHMS,

— TPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMUUH (IUIOTHOCTh BELIECTBA KUIKOCTHU U
TBEPAOIO TEJIA; CUJIA TPEHUS CKOJIbKCHHS; aBJICHUE BO3/1yXa; BBITAJIKUBAIOIIAS CUIIA, ACUCTBYIOIIAsA Ha
HOrpYKEHHOE B JKUAKOCTh T€JI0; KO3(PPULUEHT MOJIe3HOr0 ASHCTBUS MPOCTHIX MEXAHU3MOB), CIENYs
NPEJI0KEHHOW MHCTPYKIUU: TIPU BBIMOJIHEHUH U3MEPEHHUI cOOMpPaTh IKCIIEPUMEHTAIbHYIO0 YCTAHOBKY
Y BBIYHCIIATH 3HAYEHUE NCKOMOW BEJIMYHHBIL;

— co0oaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;

— YKa3bIBaTh MPUHIUIIBI IEUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOIMCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIAIOIINECS CO CYIbl, 0apoMeTp, pblyar, MOABUKHBIA U HETIOABMKHBIN OJI0K, Ha
-KJIOHHAas IIJIOCKOCTh;

— XapaKTepU30BaTh NPUHIMIIBI IeHCTBUS M3YYEHHBIX NMPHUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOii
Ha UX ONMCaHUs (B TOM YMCJe: MOAIIMITHUKY, YCTPOWCTBO BOIONPOBO/IA, THPABIMUECKUIl ITpecc,
MaHOMETp, BBICOTOMED, MOPUIHEBON HACOC, APEOMETP), UCTIOIB3YsI 3HAHUS O CBOMCTBAX (U3UUYECKUX
ABJIEHUHN ¥ HEOOXOAUMbIe (PU3NYECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

— MPUBOJUTH MPUMEPHI / HAXOAUTh HH(POPMAIUIO O IPUMEPAX MPAKTUYECKOTO UCIIOIb30BAHUS
¢bu3nyecKuX 3HaAHWM B MMOBCE/l HEBHOM >KM3HM JUIsl oOecrieueHus: 0€3011acHOCTH TP 0OpaIeHny ¢
npuOoOpaMy U TEXHUYECKHUMH YCTPOICTBaAaMH, COXpaHEHHsI 3J0POBbs U COOIIOIEHUSI HOPM
JKOJIOTHUYECKOI0 ITOBEJICHUS B OKPYXKAIOILIEH CpeLe;

— OCYLICCTBJIATH OT60p HCTOYHHUKOB I/IH(i)OpMaIII/II/I B CETH I/IHTepHeT B COOTBETCTBHH C 3aJaHHBIM
IMOUCKOBBIM 3aIlIpOCOM, Ha OCHOBC UMCIOIIINXCHA 3HAHUH U HyTéM CpaBHCHHA PA3JIMYHBIX HCTOYHUKOB
BBIACIATH I/IH(I)OpMaL[I/IIO, KOTOpas ABJIACTCA HpOTHBOpeqHBOﬁ WJIA MOXKET OBITh HCHOCTOBepHOﬁ;

— HCIIOJIb30BAaTh MPH BHITIOJIHEHUH YUE€OHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO JTUTEPATypy (PU3UUECKOTO
COJIepKaHus, CIIPAaBOYHBIE MATEPHAJIbI, PECYPCHI c€TH MIHTEpHET; BiIafeTh MpUEMaMu KOH-
CIEKTHPOBAHUS TEKCTa, MPeoOpazoBaHus HHPOPMALIUU U3 OJHOIN 3HAKOBOM CUCTEMBI B JPYTYIO;

— CO31aBaThb COGCTBCHHBIG KpaTKUC MMCbMCHHBIC U YCTHBIC COOGH.[CHI/ISI Ha OCHOBE 2—3 NCTOYHHUKOB
nHpopmanuu GU3NIECKOTO COACPkKAHUSA, B TOM YHCIIC TyOJUYHO JIeJaTh KpaTKUE COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM YUYEOHBIX MCCISIOBAHUN; TIPU 3TOM IPaMOTHO UCTIOIb30BaTh N3yYCHHBIH



MOHATUWHBIN anmapar Kypca (U3uKH, COMPOBOXKIATh BBICTYIIJICHHUE TTPE3CHTAIIUECH,

— TIpU BBIIIOJHEHUH y4eOHBIX MPOEKTOB U UCCIEAOBAHHUM paclpenessTh 0053aHHOCTH B TPYIIIE B
COOTBCTCTBUHU C IIOCTABJICHHBIMMU 3aJadyaMH, CIICAUTH 3a BBIIIOJIHCHUCM IIJIaHa I[CﬁCTBHfI, aZICKBAaTHO OLICHUBATh
COOCTBEHHDIH BKJIaad B ACATCIBHOCTD I'PYIIIIbI; BBICTPANBATh KOMMYHHKATHBHOC BSaHMOHeﬁCTBHG, YUHUTbIBaA
MHCHUE OKPYKaIOUIKUX.

8xacc.

[IpeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE J0JKHBI OTPaXKaTb CGOPMHUPOBAHHOCTD Y

00y4JaroLMXCcs YMEeHUM:

e UCIOJIb30BAaTh NOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TENJIOBOE JBUXXEHUE aTOMOB M
MOJIEKYJI, arperaTHble COCTOSIHUSI BelLEeCTBa, KpPHUCTa/JIMYeCKHMe W aMopHble TeJa,
HaCbIIlEHHbIA W HEeHACBIL|eHHbIM [ap, BJAXHOCTb BO3JyXa; TeMIlepaTypa, BHYTpPEHHAS
3Heprusd, TelJIOBOW JBUraTe/b; 3JIeMEHTAPHbIMA 3JIEKTPUYECKUU 3aps/[l, dJIeKTpUUYEeCKoe MOJIe,
NPOBOJAHUKHU U AHUIJIEKTPHUKH, TOCTOSTHHBIN 3JIEKTPUUECKUH TOK, MarHUTHOE T10JI€;

e pasivyaTh sBJeHUsA (TeMJOBOe pacliupeHUe/cKaTUe, TelJonepesaya, TeNJI0BOE
paBHOBecHe, CMayWBaHHWe, KalWJ/ISpHbIE SIBJIEHUs, HWCIApeHWe, KOHJeHCalUsl, IJIaBJeHHUe,
KpUcTa/iiM3anusa (oTBepJieBaHue), KUIIeHUe, TelJionepegadya (TenJonpoBOJHOCTb, KOHBEKIUS,
W3JIy4YeHHUe); 3JIeKTpU3alus TeJs, B3aUMOJEUCTBUE 3apsii0B, AEUCTBHUS 3JIEKTPUYECKOr0 TOKaQ,
KOpPOTKO€ 3aMblKaHHE, B3aMMO/JeiICTBYE MAarHUTOB, eMICTBME MAarHUTHOTO 110J1s1 HA MPOBOJHUK
C TOKOM, 3JIEKTPOMarHuTHas MHAYKIIMS) M0 ONHMCAHUIO UX XapaKTEPHbIX CBOMCTB U HAa OCHOBE
ONBITOB, JEMOHCTPUPYIOIUX JAHHOE PU3UYECKOE SIBJIEHUE;

e pacrno3HaBaThb NMpPOsIBJIEHUE HW3YYEHHbIX QU3IUUYECKUX SIBJEHUN B OKpYyKalolleM MUPE, B
TOM uucje puU3UYecKUe SIBJIEeHHUS B MPUPO/JIe: MOBEPXHOCTHOE HATSPKEHHE U KalWJIJISpHble
sIBJIEHHWS B NMpPUPOJie, KPUCTa/JIbl B Npupoje, usaydyeHue CoJiHIQ, 3aMep3aHHEe BOJOEMOB,
MOpCcKHe Opu3bl, 0O6pa3oBaHHWE pPOChI, TyMaHa, HHes, CHera; 3JIeKTpUYeCKHe sIBJeHHS B
atTMmocdepe, 3JIeKTPUYECTBO KHUBbIX OPTaHM3MOB; MarHUTHOe MoJie 3eMJiH, Apeid Moo COB,
pOJIb MAarHUTHOTO TNOJISI AJis »KM3HW Ha 3eMJie, MOJIIPHOE CHUSIHWE; MPU 3TOM IepeBOAUTb
NpPaKTUYECKYI0 33/layy B yUeOHYI0, BbIIeJISITh CYllleCTBEHHbIE CBOMCTBA/MPU3HAKU PU3UYECKUX
ABJIEHUH;

e ONHWCHIBATh U3yUEHHble CBOWCTBA TesJ U QU3UYECKUE SBJEHUS, UCNOJIb3ysl PU3UYeCKUe
BeJIUYMHBI (TeMmepaTypa, BHYTPEHHss 2JHEPrus, KOJMYECTBO TeIMJOThl, yAeJbHas
TENJIOEMKOCTb  BeIlleCTBa, yJeJibHas  TelJoTa  I[JaBJieHUs], yJeJbHasd  TeIJoTa
napoo6pa3oBaHus, yebHas TENJIOTa CTOPAHUs TOMJIKMBA, KO3PPUIMEHT MOJIe3HOT0 JeHCTBUS
TENJIOBOW MalllMHbl, OTHOCUTEJIbHASA BJIAXXHOCTb BO3/yXa, 3JIEKTPUYECKUH 3aps/l, CWUJa TOKa,
3JIeKTPUYECKOe HalpsihKeHUe, CONpPOTHUBJIEHWE MPOBOJHUKA, Vy/leJIbHOE CONPOTUBJIEHUE
BelecTBa, paboTa U MOUIHOCTb 3JIEKTPUYECKOT0 TOKA); MPU OMUCAHUU NMPABUJIbHO TPAKTOBATh
dU3NYECKHUI CMbBIC/ UCNOJb3YEMbIX BEJIUYMH, 0003HAaYEHUSA U eJUHULbl QU3UUYECKUX BEJIUUMH,
HaXoUTb GOpPMYJIbl, CBSI3bIBAKOIIME JaHHYIO GU3UUECKYI0 BEJIUUUHY C J]PYTUMU BeJIUYUHAMU,
CTPOUTH I'padUKH U3yYEeHHbIX 3aBUCUMOCTEN PHU3UIECKUX BEJTUUUH;

e XapaKTepu30BaTb CBOWCTBA TeJs, (U3UYECKHEe SBJEHUS U MPOLECCH], HCIOJIb3YS
OCHOBHbIE TOJIOXKEHUS] MOJIEKYJIIPHO-KUMHETUYECKOM TEOPUU CTPOEHUs BeleCTBa, MPUHLMII
CyNeprno3uluy noJsield (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHHUs 3apsja, 3akoH Oma s
ydyacTka uenu, 3akoH /[bxoyns - JleHna, 3aKOH COXpaHEHUsI IHEPTUH; NMPHU ITOM [laBaThb
cJ10BeCcHY0 GOpPMYyJIUPOBKY 3aKOHA U 3alIMChIBATh €r0 MaTeMaTUYeCKOe BbIpaXKeHUE;

e 00BACHATH (pU3UYECKHe MPOLecChl U CBOMCTBA TeJ, B TOM 4YUCJAE U B KOHTEKCTE
CUTyalldil MPaKTUKO- OPHUEHTUPOBAHHOTO XapaKTepa: BbISABJAATb NPUYUHHO-CJEeACTBEHHbIE
CBfI3H, CTPOUTHb 00'bsICHEHHE U3 1 - 2 JIOTUYECKHUX 11AaroB € OOpou Ha 1 - 2 U3y4YeHHbIX CBOMCTBA
busnueckux sBJeHUM, GU3NUYECKHX 3aKOHOB WJIM 3aKOHOMEPHOCTEW; pellaThb pPacYETHbIE
3a/layd B 2 - 3 JeWCTBHUS, HCNOJIb3ysd 3aKOHbI U (GOpPMYJIbI, CBs3bIBawolue (pU3NYecKHUe
BeJIMYHUHBI: HA OCHOBE



aHaJ/IM3a yCJOBUSA 3a[a4U 3alIUCbIBAaTh KPAaTKOe YCJI0BUE, BBISABJIATD HEJOCTATOK JaHHBIX JJIl pelleHus
3a/la4d, BbIOMpATb 3aKOHbl U (OPMYyJibl, HEOOXOAUMbIE JJisi €€ pelleHHs], NPOBOJUTb PACYEThl U
CpaBHMBATh N0OJIydYeHHOEe 3HaYeHue GQU3NieCKONBEJTUYNHbI C U3BECTHBIMU JJaHHBIMUY;

e  pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PENIUTh MPU MOMOIIH PU3UIECKUX METO/IOB;
WCIOJIb3ys OMHCAaHWE HWCC/Ee/J0BAaHUS, BbIAENSITh NMPOBEpseMoe MNpeIoJioKeHUe, OLleHUBATh
NPaBUJIbHOCTD NOPSAKA NPOBEIEHUS UCCeI0BAHUS, AeJaTh BbIBObI;

e TMPOBOJUTH OMNBIThl N0 HAOJIOAEHUIO PU3UUYECKUX SBJEHUNW WJIU GU3UYECKHUX CBOMCTB
TeJl (KanuJUIsipHble SIBJIEHUs], 3aBUCUMOCTb JlaBJIEHUs BO3/yxa OT ero 06'béMa, TeMIlepaTyphl;
CKOPOCTH npolecca OCTBbIBaHMUSI/HarpeBaHHUs npu W3JIy4YeHUH oT I BETa
W3JIy4yaroliel /moroiaineld MOBEPXHOCTH; CKOPOCTb HCIapeHUs BOJAbI OT TeMIepaTyphl
KUJKOCTH U IJIOIAJM €€ MOBEPXHOCTH; 3JIEKTPU3alius TeJl U B3aUMO/IeCTBUE IJIEKTPUYECKUX
3apsi/ioB; B3aUMO/IEMCTBHE TMOCTOSHHBIX MAarHUTOB, BH3yaJM3alUsl MarHUTHBIX TIOJIed
NOCTOSIHHBbIX MAarHuTOB; JE€WCTBHS MarHUTHOTO MOJiI Ha HPOBOJHUK C TOKOM, CBOMCTBa
3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBUraTesisi IOCTOSSHHOTO TOKa): (GOpPMyJIMPOBATh
npoBepsieMble MPEATOJOXKEeHHUs, COOUPATh YCTAHOBKY W3 MpPeAJIOXKEHHOro 0060py/0BaHUS;
OTNHCBIBATH X0/ ONbITAa U GOPMYJIHMPOBATH BIBO/IbI;

e BBINOJIHATh NpPsIMble U3MePEeHHUs TeMIlepaTypbl, OTHOCUTEJNbHON BJIAXXHOCTH BO3/YXa,
CUJIbl TOKA, HANPSHKEHUsI C UCMOJb30BaHUEM aHAJIOTOBBIX MPUOOPOB U AATYUKOB PU3UYECKUX
BeJIMYMH; CPABHUBATh Pe3yJibTaThl U3MEPEHUH C y4ETOM3aZJaHHOUN abCOIOTHOM MOTPENTHOCTH;

e IMPOBOJUTH HCCJeJOBAaHHE 3aBUCHMOCTH OJJHOM GU3WYECKOW BEJMYHUHBI OT APYrou c
WCIOJIb30BAaHUEM NPSMbIX HW3MepeHUH (3aBUCHMOCTb COMPOTHUBJIEHUS NMPOBOJHUKA OT €ro



JUIMHBI, IJIOLA/IH NONepPeYyHOro CeYeHUsl U Y/ieJIbHOTO CONPOTUBJIEHUs BellleCTBa IPOBOJHUKA;
CUJIbl TOKa, MJAYILero uyepe3 NPOBOJHUK, OT HaNpshKeHWs Ha IPOBOJHUKE; HUCCIeJj0BaHUE
[0CJIelOBAaTEJIBHOTO U [apa//IeJIbHOTO  COeJJMHEHWH  INPOBOJHUKOB):  IJIaHUPOBAaTb
yccaeloBaHue, COOMpaTh YCTAHOBKY Y BbINOJIHATL U3MepPEHUS, Clie/lysl IpeAJI0KeHHOMY IJIaHy,
buKcupoBaThb pe3yJbTaTbl NOJYYeHHOW 3aBUCHMOCTH B BHUJe TabJ/ul, U rpaduKoB, JenaTb
BbIBO/IbI 10 pe3yJsibTaTaM UCC/IeJ0BaHuS;

e INPOBOJUTb KOCBEHHble M3MepeHUs1 QU3UYECKUX BeJUYUH (yJesbHas TeNJOEMKOCTb
BellleCTBa, CONpPOTHUBJIEHHE IPOBOJIHUKA, paboTa M MOLIHOCTb 3JIEKTPUYECKOTO TOKa):
IJIAHUPOBATh U3MepeHUs], COOGUPATh IKCIIePUMEHTANbHYI0 YCTaHOBKY, CJelysl NpeJloKeHHON
WHCTPYKIMHY, U BBIYUCJIATb 3HAaY€HHE BEJIMUYUHBI;

e COOJIOJATh INpaBUJia TEXHUKU 06e30MacHOCTHU MpU paboTe ¢ J1abOpPaTOPHBIM

o6opyZil0BaHUEM;

e XapaKTepU30BaTb MNPUHLMIBI [JeHUCTBUS H3y4YeHHbIX NPUOGOPOB U TEXHUYECKUX
YCTPOWCTB C ONOPOM Ha MX ONMUCaHUA (B TOM 4HCJIe: CUCTeMa OTOIJIEHUS JJOMOB, TUTPOMETP,
napoBass  TypbuHa, aMmepMeTp, BOJbTMETP, CYETYUK  IJEKTPUYECKOM  IHEepruw,
3JIEKTPOOCBETHUTEJIbHbIE ~ NPUGOPBI,  HarpeBaTeJibHble  3JIEKTPONpU6Opbl  (MpUMeEpHI),
3JIEKTpUYECKHUE NPeJOXpPaHUTENH; 3JIeKTPOMarHuT, 3JIeKTPO/JBUraTe/ib MOCTOSHHOTO TOKa),
WCNOJIb3ysl 3HAaHHUS O CBOMCTBaX QU3UYECKUX SBJIEHUU K HeoO0XoJUMble QU3UYEeCKUe
3aKOHOMEPHOCTH;

e pacno3HaBaTb NpPOCTble TeXHHWYECKHE YCTPONCTBA U H3MepHUTeJibHble NPUOOPBI MO
cXeMaM U CXeMaTUYHBbIM pPHUCYHKaM (3KUJKOCTHBI TepMOMeTp, TepMOC, ICHUXPOMETD,
TUCPpOMeTp, ABUraTe/lb BHYTPEHHErO CropaHMsl, 3JIEKTPOCKOI, PeocTaT); COCTaBJSATb CXeMbl



3JIEKTPUYECKHUX LieNled C Iocaef0BaTeJbHbIM W NApaJ/l/IeJIbHbIM COeJJMHEHUEM D3JIEMEHTOB,
passinyas ycJa0BHbIE 0003HAUYeHUS 3JIeMEHTOB 3JIEKTPUUYECKUX Lielel;

e TINPUBOAUTL IpUMEpbl/HAXOAUTb HHGPOpPMALUI O HpHUMepax MNPAKTUYECKOro
MCII0JIb30BaHUA PU3UYECKUX 3HAHUU B [I0BCEJHEBHOMN KU3HU ib Ct obecnedyeHUs
6e30macHOCTH npu obpaleHuur C nprubopaMy U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHeHHUs 3/I0pOBbS U COOJIIOJEHUS HOPM 3KOJIOTHUYECKOrOo IOBeJleHHWS B OKpYXKarollen
cpeje;

e OCYLIECTBJATH NOUCK UHPOPMALUK GU3UYECKOTO COZlepKaHUsA B ceTH UHTepHeT, Ha OCHOBe
VMMeIOLMXCA 3HAHUU UIIYTEéM CpPaBHEHHUSA JONOJTHUTEIbHBIX UCTOYHUKOB BbIJIe/IATh
MHPOpMaIMI0, KOTOpas SABJSEeTCSA IPOTUBOPEYMBOM MU MOXET ObITh HEZJOCTOBEPHOU;

e HCIOJIb30BaTh NIPH BbINOJIHEHUH YYeOHBIX 3aJaHUU HAYYHO-IIONY/IAPHYIO JIUTEPATYpy
du3nyecKoro cosepaHus, ClipaBOYHbIE MaTepHUaslbl, pecypchbl ceTU UHTepHeT; BlaJleTh
NpréMaMH KOHCIIEKTUPOBAHUSA TEKCTa, Npeobpa3oBaHUANHGOPMAL U U3 OJHOU
3HaKOBOM CUCTEMBI B IPYTYIO;

e C03/1aBaTh COGCTBEHHbIE MMCbMEHHBIE U KPAaTKUeE YCTHBIE CO001eHUs1, 0606111as MHOpMaL U0
Y3 HECKOJIbKUX UCTOYHUKOBPU3UYECKOTO COJlepKaHHUs, B TOM YHCJIe NyOJIMYHO NPEACTABIATh
pe3y/bTaThbl IPOEKTHOHU

WJIY UCCJIeI0BATEbCKOM 1eATeJbHOCTH; IPU 3TOM 'PAaMOTHO UCII0J1b30BaTh U3y4YE€HHBIU NOHATUWHBIN

almnapart Kpra(l)I/IBI/IKI/I, COIMPOBOXKAATb BBICTYIIJIEHHUE HpeBeHTauI/IeI‘/JI;

e IIPH BBINIOJIHEHHNHU y‘{E6HbIX IIPOEKTOB 1 I/ICCJ'IG,Z[OBaHI/Iﬁ (l)I/ISI/I‘{eCKI/IX IIponeccoB pacnpenesdaTb
00513aHHOCTH B rpyiime B COOTBETCTBHUH C IOCTABJIEHHBIMH 3ala49aMHy, CJIEAWUTD 3a



BBIIIOJIHEHHUEM IIJIaHA AEﬁCTBHﬁ N KOPPEKTHUPOBATDL €ro, aJ€KBATHOOLEHHUBATb COOGCTBEHHBIN
BKJIaJ B A€ATEJbHOCTDb I'pyIibl; BBICTPAWBATb KOMMYHHKATUBHOE BBaHMOﬂeﬁCTBHe, IpoABJIAA
FOTOBHOCTb pa3peliaTb KOH(l)JH/IKTbI.

9KJ1acc.

[IpeaMeTHBIe pe3y/IbTaThbl Ha 6a30BOM yPOBHE JOJKHBI OTpaKaTb CPOPMUPOBAHHOCTD Y 00y4aOIIUXCS
YMEeHUU:

—HCIO0JIb30BaTh NOHATUS: CUCTEMA OTCUYETA, MaTepUaJIbHAs TOYKA, TPAEKTOPUS], OTHOCUTEJIbHOCTh
MeXaHUYEeCKOT0 JIBMXKeHHUs, Je- dopManusda (ynpyrasi, nJacTU4ecKas), TpeHue, e HTPOCTPEMUTEJIbHOE
YCKOpEeHHEe, HEBECOMOCTD U MEPErpy3KH; LEHTP TKECTH; aBCOJIIOTHO TBEPJOE TEJO0, LEHTP TKECTH
TBEPOrO0 TeJa, pABHOBECHE; MeXaHUYECKHe KOJe6aHUs U BOJIHBI, 3BYK, MHPPA3BYK U YJIbTPa3BYK;
3JIeKTPOMarHUTHbIE BOJIHBI, IIIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, GJIU30PYKOCTh U JAJIbHO30PKOCTh,
CIIEKTPBI UCITyCKAaHUS U MOTJIOLEeHUS; aibda-, 6eTa- U raMMa-u3J/y4eHHs, U30TOIIbI, siepHas
3HEepPreTHKa;

—pa3/in4aTb ABJI€HUA (paBHOMepHoe N HEpAaBHOMEpHOe HpHMOJII/IHEI‘/’IHOE ABHUXKEeHHEe, pPABHOYCKOPEHHOe
HpHMOJIPIHeI‘;IHOG ABHUXEHHue, CBO60,ELHO€ nageHue TeJi, paBHOMeEpHOe ABHUXKEHHE 10 OKPY>KHOCTH,
BSaI/IMOﬂeI‘/JICTBI/Ie TeJl, peaKTHBHOE JBHUXXEHHE, KoJsiebaTesJibHOEe ABHUXEHHE (SaTYXaIOU_[I/Ie 148
BbIHY?>KJE€HHbIE KOJIE6aHI/IH),pe3OHaHC, BOJIHOBO€ AAIBU>KE€HH e, OTPpa>KeHH e 3BYKa, HpﬂMOJIPIHeﬁ Hoe€e
pacnpocCTpaHeHHe, OTpaXXeHHue U IpeJIOMJIEHH e CBETa, I0OJIHOE€ BHYTPEHHee OTpaKeHHue CBeTa,
pa3J/ioXKeHue 6esIoro CBeTaB CIIEKTP U CJIOXKEHHE CIIEKTPaJIbHbIX IBETOB, AHUCIIEPCHUA CBETAQ,
eCTeCTBEeHHad paAWuO0aKTHBHOCTb, BOSHUKHOBEHHE JIMHEeH4aToro CIIEKTpa I/I3.)1y‘-IeHI/IH) 1O OITMCAaHHUIO UX
XapaKTepPHBbIX CBOYICTB U Ha OCHOBeE ONBbITOB, AEMOHCTPHUPYIOUIUX JAHHOE (1)1/131/1qecxoe ABJIEHHUE,;



—pacno3HaBaThb NpPOsBJeHHEe U3y4YeHHbIX PU3NUYECKHUX SIBJIEHUH B OKpy»KawolleM Mupe (B TOM 4ucCe
dusryeckyre sIBJIeHUs B IPpU-pOJie: IPUJIUBDI U OTJIMBBI, ABM>KeHUe Ny1aHeT COJTHEYHOU CUCTEMB,
peaKTHBHOe JBUXXeHHeE KMBbIX OpraHU3MOB, BOCIIPUsSITUE 3BYKOB )KUBOTHBIMH, 3eMJIETPsSICEHHE,
celicMHU4YecCKHe BOJIHBI, LIyHaMU, 3X0, LIBeTa TeJl, ONTUYeCKUe ABJIeHUs B IpUpO/Je, GU0J0TUYEeCKOe
JelcTBUe BUAUMOTO, yJIbTPadH0IeTOBOrO U PEHTI€HOBCKOTO U3JIy4YeHUH; ecTeCTBEHHbIH
paAuoaKTUBHBIN POH,KOCMUYECKUE JIYUH, PaJU0aKTHBHOE U3JlyYeHUEe NPUPOJHbIX MUHEpPaJIOB;
JelcTBUEe paJMOaKTUBHbBIX U3JIy4YeHUH Ha OpraHU3M 4yeJioBeKa), IPHU 3TOM NepeBOAUTh IPAaKTUUYECKYIO
3a/layy B yueb- HYI0, BblJleJIATh CyllleCTBEHHble CBOMCTBAa/NPU3HAKHU GU3HUUECKHUX SIBJIEHUH;

—OMNHUCHIBAaTh U3y4YeHHbIe CBOMCTBA Tes U pU3nYecKre IBJeHUs, UCII0/b3ys GHU3NYeCcKUe BeJIMUHHbI
(cpenHsisi ¥ MTHOBEHHAsl CKOPOCTD TeJla IPU HepaBHOMEPHOM [JIBHXKEHHH, YCKOPEHUE, lepeMe

IleHUe, Iy Th, yIJ10Basg CKOPOCTh, CUJIa TPEHHUs], CUJia YIPYTOCTH, CUJIA TSXKECTH, yCKOpeHUue CBOGOHOI 0
naJleHus, Bec TeJla, UM- MyJIbC TeJsa, UMIIYJIbC CUJIbl, MEXaHHUYeCcKasd paboTa U MOLHOCTb,
NOTEeHIMaJIbHAsA SHEPrus TeJa, MOAHSTOro HaJ, IOBEPXHOCTBIO 3€MJIM, MOTEeHIMAJIbHAS dHEPTUs
CKaTOW MPY>KUHbI, KWHHETHUYECKAsi 9HEPTHUS, MOJIHAS MeXaHU4YeCKasi SHEPTH, MEPHUOJ U YaCTOTa
KoJiebaHU M, AJIMHA BOJIHBI, TPOMKOCTb 3BYKa M BbICOTA TOHA, CKOPOCThb CBETA, NI0Ka3aTe b IpeJIoOMJIeHHUs
Cpe/ibl); MPU ONMCAHWUH MPABUJIBbHO TPAKTOBATb PU3NIECKUI CMBICJ UCIIOIb3yEeMbIX BEJIU- YHH,
0603HaYeHUS U eAUHHUIbI QU3NIECKHUX BEJTUYUH, HAXOAUTh GOPMYJIbl, CBA3bIBAIOIIHE JAHHYIO
dU3MYeCcKyIo BeJIMYUHY C APYTUMU BeJIMYUHAMU, CTPOUTH rpad KU U3YUYEHHBIX 3aBUCUMOCTEHN
br3HYeCcKHUX BEJTUYUH;

—XapaKTepHu30BaTb CBOMCTBA TeJI, Cl)I/ISI/I‘-IeCKI/Ie ABJIEHUA U IIPOLECChbl, UCII0JIb3YAd 3aKOH COXpaHEeHHUA
3HEepruu, 3aKOH BCEMHUPHOI'O TATOTEHH A, IPUHIHUII CYIIEePIIO3NUIIHUHU CHUJI, TPUHIHUII OTHOCHUTEJIbHOCTHU
l'anusesi, 3akoHbl HbI0TOHA, 3aKOH COXpaHeHHd UMITYJIbCa, 3aKOHbI OTpa>»XeHHd U IpeJIOMJIEHUA CBETa,



3dKOHBbI COXpAaHEHHUA 3apAA0BOro ¥ MaCCOBOr'o 4uceJ1 i1pyu AA€pPHbBIX peaKIIUAX; TP 3TOM JABATb
CJIOBECHYIO Cl)OpMYJ'II/IpOBKy 3dKOHA Y 3allUCbIBATb €ro MaTeMaTHU4Y€CKO€E BbIPpAKE€HHE;

—O00'bACHATH GH3UYECKHE MPOLEeCChl U CBOWCTBA TeJI, B TOM YHCJI€ U B KOHTEKCTE CUTYalUi
MPaKTUKO-OPUEHTHUPOBAHHOTIO XapaKTepa: BbISBJIATb NPUYUHHO-CJIEICTBEHHbIE CBSI3HU, CTPOUTD 06'bsIC-
HeHHe U3 2—3 JIOTUYeCKHX L1aroB € OOPOH Ha 2—3 NU3y4YeHHbIXCBONCTBA GU3MUECKUX IBJIEHUH,
$H3MYeCKHUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

—peliaTh pacuyéTHble 3aa4d (onuparluecss Ha CUCTeMy U3 2—3 ypaBHEHU ), UCNI0JIb3ys 3aKOHbI U
dbopmy.ibl, cBA3bIBawolMe GHU3UYeCKHe BeJIMUYUHBI: HA OCHOBE aHaJM3a yCJ0BHUS 33a/4a4H 3a- IUCbIBAaTh
KpaTKoe yCJI0OBYeE, BbIIBJIATb HELOCTAIOMe WX U30bl- TOUHbIE JJaHHbIE, BBIOUPATh 3aKOHBI U GOPMYJIbI,
Heob6Xx0AUMble [JIJIs1 pelleHUs], IPOBOAUTb PACYéThI U OLleHUBATh PeaJIMCTUYHOCTDb NOJyYEeHHOT0 3HaYeHHUsI
br3rYecKON BeJIMUYVHBbI;

—PpPacCiio3HaBaTb HpO6JIeMbI, KOTOPpbI€ MO>XHO PELIHUTDb IIPpHU l'IOMOLL[I/ICl)I/I3I/I‘-IECKI/IX MeTOAO0B; NCIIOJIb3yA
OlMMCaHHEe UCCJieJOBaHHUA, BbIAECJ/IATD IIpOoBepAeMoe IpearnoJjioxKeHre, OleHUBATh IPABUJIBHOCTDb ITOpPAAKaA
NnpoBeJeHHA Uccjiea0BaHud, Ae/1aTb BbIBOJbI, MHTEPIIPETUPOBATL Pe3yJ/IbTAThI Ha6mo,/:[e1-u/n?1 H OIIBITOB;

—IMPOBOJAUTH ONBITHI 10 HAG/II0AeHUIO GU3UUECKHUX SIBJIEHUU UJIH QU3UYECKUX CBOUCTB TeJ (M3ydyeHHUe
BTOpPOT0 3aKOoHA HbI0TOHA, 3aKOHA COXpaHEHUS SHEPTHH; 3aBUCUMOCTb IEPHUO/1A KOJIeGaHU U

MNPYXKMHHOTO MasiTHUKA OT MAaccChl Ipy3a MU KECTKOCTH NPYKUHbIU HE3ABUCUMOCTb OT aMIIJIUTY /bl MaJbIX
Kosie6aHUH; NPSIMOJIMHEHOE pacnpocTpaHeHHe CBeTa, pas3JjoKeHUe 0eJsloro CBeTaB CIEKTp;
H3y4yeHUe CBOWCTB HM300pakeHUs B IJIOCKOM 3epKaJie U CBOMCTB U300paXkeHUs MpeaMeTa B cobUparolei
JIMH3e; HabJII0leHHe CIUIOIIHBIX U INHEWYATBIX CIEKTPOB U3JIyYeHHUsI): CAMOCTOSATEJIbHO COOUPATh



YCTAaHOBKY U3 U36BITOYHOTO Habopa 060 pyJ0BaHUsI; OIUCHIBATh X0/ ONBITA U €r0 Pe3yabTaThl, QOPMYJIH-
pPOBaThb BHIBO/IbI;

—IpPOBOJUTh NP HEOOXOJUMOCTH CEPUIO NMPSIMbIX U3MEPEHUH, onpeieisis cpe/jHee 3HAYUEHH e U3MepsieMOoi
BeJIn4YUHBI (POKYCHOE paccTosIHHE COOUpaIOI el JIMH3bI); 060CHOBBIBATh BhIGOP ciocoba
VM3MepeHUs1/U3MepUTebHOI0 Nprubopa;

—IpPOBOJUTb UCC/IeJOBaHUe 3aBUCUMOCTEN (PU3UUYECKUX BEJUYUHC UCNOJAb30BaHUEM NPSIMbIX U3MEpPEHUHN
(3aBUCHMOCTBb IYTU OT BpEMEHU IPU PAaBHOYCKOPEHHOM JIBUKEHUHU 6e3 HaualbHOW CKOPOCTHU; lepruoa
K0JIe6aHWI MaTeMaTU4eCKOro MassTHUKA OT AJUHBl HUTH; 3aBUCUMOCTH yIJa OTPaKeHUsl cBeTa OT yIJa
naJleHUsIy yrjia npeJjoMyeHus OT yrJa naZleHus): IJIaHMPoBaTh UCCIe0BaHUE, CAMOCTOATEJbHO COOHUPATh
YCTaHOBKY, QUKCUPOBATb Pe3yJibTaThl NOJy4eHHONW 3aBUCMMOCTH GU3UUYECKHX BeJIMYMH B BU/Je TabaUL] U
rpaduKoB, files1aTh BbIBO/bI IO pe3yJIbTaTaM UCC/Ie0BaHUS;

—TIPOBOJUTH KOCBEHHbIE NU3MepeHUA GU3UIECKHX BEJIMUUH (CpeJHSs CKOPOCTb U YCKOPEHHUE TeJsla IPpU
PaBHOYCKOPEHHOM /IBUXKEHU U, YCKOPEHHE CBOOOTHOTO MaJleHUd, JKECTKOCTb IPYKUHbI, KO3bPUIIUEHT
TpPEeHHUs CKOJIbKEHHUS, MeXaHHu4YecCKas paboTa U MOIHOCTb, YaCTOTA U MepUo/ KoebaHUun
MaTeMaTHUYeCKOTOU NMPYKUHHOTO MAasSTHUKOB, ONITUYECKAadA CHUJIa COOGUpAIOIel JIMH3bI, pa/[lMOAKTUBHBIU
¢ oH): mIaHUPOBATH U3MEPEHHS; COOHUPATh IKCIIEPUMEHTAJIbHYI YCTAHOBKY U BBIMOJIHATH U3MepPeHUs,
ciaenys npeayoKeHHOW HHCTPYKIMH; BBIYUC/ISATh 3HAaYEHHE BEJIMYUHBI U aHAJIM3UPOBATh MOJIyYeHHbIEe
pe3yJibTaThl C Y4ETOM 33/IaH-HOU NOTPENTHOCTH U3MEPEHUH;

—co6J1101aTh NpaBUJIa TEXHUKU 6€30NacHOCTH NIPU paboTe € 1abopaTOPHBIM 060py/J0BaHUEM;



—pasJyinyaTb OCHOBHBIE ITPU3HAKH U3yYEHHBIX QU3UUECKHUX MOJIe- JIEU: MaTepHuaJbHasA TOYKa, aGCOJIOTHO
TBEp/i0€ TeJ0, TOUEUYHbIMUCTOYHUK CBETA, JIy4, TOHKas JIMH3a, [IJJaHeTapHas MoJieJib aToMa, HYKJIOHHad
MO/ieJib aTOMHOTO /pa;

—XapaKTepu30BaTb IPUHLUIBI AeHCTBUS HW3yYeHHbIX NPUOOPOBU TEXHUYECKHUX YCTPOUCTB C ONNOPON Ha
VX ONMCaHUA (B TOM YHUC

Jie: CIUA0METD, AATYUKH MOJI0KEHHUS], PACCTOSTHUS U YCKOPEHUSI, paKeTa, 3X0JIOT, OYKH, IEPUCKOTI,
doToanmnapar, ONTUYECKHE CBETOBO/IbI, CIIEKTPOCKOII, J03UMETP, KaMmepa BusibcoHa), ucnosib3ys
3HaHUA 0 CBOMCTBax PU3NUECKUX SIBJI€HUH U He06XoAUMble dU3HUeCKHe 3aKOHOMEPHOCTH;

—MHCI0JIb30BAaTh CXeMbl U CXeMaTHU4YHble PUCYHKHU U3y4YEHHbIX TEXHUYECKHUX YCTPOUCTB, U3MEPUTETbHBIX
MPUGOPOB U TEXHOJIOTUUECKUX POLLECCOB MPU pellieHHNH yueOHO-IIpaKTUYeCKUX 3aJay4; ONNTHYeCKUe
CXeMBbl [J1sl IOCTPOEeHUs N300pakeHUH B IIJIOCKOM 3epKaJie M COOHUparolel JTUH3E;

—IpPUBOAUTH IPUMEPbI /HAX0AUTh HHGOPMALMIO O MPpHYMepax NPaKTUYECKOr'0 UCI0JIb30BaHUS PU3UYECKUX
3HAaHWH B IOBCEJHEBHOM XKU3HU /151 06ecriedyeHUs1 6e30MacHOCTH NpU 06pallleHHnH ¢ NpUubopaMu U
TEXHUYECKMMU YCTPOWCTBAMU, COXPAaHEHUs 3/10POBbsIH COGJIIOIEHHS HOPM 3KOJOTHYECKOT0 IOBeAeHHU
B OKpY»Kalolllell cpefe;

—OCYyleCTBJIATb IMOUCK PIHCI)OpMaLU/II/I CI)I/IBI/I‘-IGCKOFO coAepKaHUAB CETHU I/IHTepHeT, CaMOCTOATEJIbHO
Cl)OpMyJII/IpyH IMOMCKOBBIH 3alpoC, HAXOAWUTDb IYyTHU olipeAeJIeHNA JOCTOBEPHOCTHU l'[OJ'[y‘-IeHHOfI
I/IH(1)OpMaU,I/II/I Ha OCHOB€ MMEIIHNXCA 3HAaHUU U AOINOJIHUTEJIbHBIX HCTOYHHKOB;

—MCNO0JIb30BaTh NPU BbINOJHEHUH YUEOHbBIX 3a/JaHUH HAyYHO-NONMYASPHYIO JIMTepPaTypy GU3UUYECKOTr0
coJiep>KaHusl, CHpaBOYHbIe MaTepHaJIbl, pecypchbl ceTu UHTepHET; BJaieTh MPpUEMaMU
KOHCIIEKTHPOBAHUSA TEKCTA, Ipeo6pa3zoBaHUs HHGOPMAIUU U3 OJJHOU 3HAKOBOU CUCTEMBI B JIPYTYIO;



—CO03/1aBaThb COGCTBEHHbIE IMCbMEHHbIE U YCTHBIE COOOILeHUsI HA OCHOBe MHGOPMaLIMU U3 HECKOJIBKUX
VCTOYHUKOB GPU3NYECKOT0 COAepKaHUsl, yOGJNYHO NPeJCTABAATb pe3y1bTaThl IPOEKTHOM WU
HCCIeJ0BaTENbCKOU JesdTeJbHOCTH; IPU 3TOM I'PaMOTHO MCIOJIb30BaTh U3yYEHHBIA NOHATUHWHBIA annapaT
H3y4yaeMoro pas-Zeja QU3UKM M CONPOBOXKJATb BbICTYIJIEHUE IIpe3eHTaldelc yuéToM ocobeHHOCTeN
ayJUTOPHUH CBEPCTHUKOB.

TemaTH4eckoe MJIAHKPOBaHHUE. 7 KJaCC.



Ne | HaumenoBanue pazienaoB u | KoauvecrBouacos Jara Buabl esTeIbHOCTH Bupapl, JyiekTpoHHbIe (HH(POBLIE)
n/m | TeM NPOrpaMMBbI H3Y4eHHs dhopmpbl obpa3oBaTeJbHBIE pecypchl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOJISI
paboTbl paboTbl
Pasnen 1. du3nka u e€ posib B MO3HAHHH OKPYKAIOIIEro MUpPa
1.1. | ®usuka — nayka o 2 0 2 01.09.2022 | PacnosnaBanue u Kiaccupuraius GU3MIECKUX ABJICHUN: MEXaHUYECKHX, TEIUIOBBIX, Kourponsnas | https://youtu.be/lulEAehYvMtk
npupoje 08.09.2022 | 31eKTPUYECKUX, MATHUTHBIX U CBETOBBIX; pabora;
1.2. | ®du3nyeckne BeIHYHHbBI 2 0 2 09.09.2022 | BoinosnHeHHe TBOPYECKUX 3aJaHAH 110 IIOMCKY CIIOCOO0B H3MEPEHHSI HEKOTOPBIX IMucemennslit | https://www.youtube.com/watch?
16.09.2022 | dusnyecKux XapakTepUCTHK, HAIPUMEP Pa3MEPOB MalbIX 00bEKTOB (BOJIOC, IIPOBOJIOKA), KOHTPOJIb; v=3UeGYKAgrww
yIanEHHBIX 00BEKTOB, GOJIBIINX PACCTOSIHUMN, MAJIBIX IPOMEKYTKOB BPEMEHH.
OO0Cy K IeHUENPEAIAraeMbIXCII0c000B;
1.3 | EcrecTBeHHO- HAy4HBIi 2 1 1 17.09.2022 | IlpemsioxeHne cioco60B MPOBEPKH TUIOTES. ; IMpaktuueckas | https://youtu.be/70aCNTzdrUY
MeTO/ MO3HAHUSA 24.09.2022 pabora;
Hroro no pazaeny 6
Pasnen 2. [lepBoHayaibHbIC CBEACHHS 0 CTPOCHUH BellleCTBA
2.1. | Ctpoenue BemecTBa 1 0 1 25.09.2022 | HabmomeHue 1 MHTEPIIPETALMS OTBITOB, CBUIETENLCTBYIOIINX 00 ATOMHO-MOJIEKYIIAPHOM Ipaktuyeckasp | https://youtu.be/Y8wybzgosOY
30.09.2022 | cTpoeHHH BEIIECTBA: OIBITHI C PACTBOPEHUEM PA3IMIHBIX BELIECTB B BOJE; abora;
2.2. | Neuxenne 0 2 0 1 01.10.2022 | IlpoBenenue 1 0OBICHEHNE OIBITOB 110 HAGIFOICHUIO TEIIOBOTO PACIIMPEHHUS ['a30B; IMucemennwii | https://youtu.be/Pz2-URG902w
B3aMMO/efCTBHE YACTHIL 15.10.2022 KOHTPOJTb;
BelEeCTBA
2.3. | ArperaTHbie COCTOSIHHSI 2 0 1 16.10.2022 | VcraHOBIIEHHE B3aMMOCBSI3H MEXK/Y OCOOEHHOCTSIMU arperaTHbIX COCTOSHUN BOJIBI U Tectuposanwue; | https://youtu.be/BxvK0iC1JIQ
BellecTBa 30.10.2022 | cymectBoBaHMEM BOJHEIX oprann3MoB (MC — Gnonorus, reorpadus);
Hroro no pazueny 5
Paznen 3. /IBu:KeHne u B3auMoaelcTBHE TeJ
3.1. | Mexanu4eckoe ABHKeHHE 3 0 1 31.10.2022 | VccaenoBaHue paBHOMEPHOTO JBIDKCHHUS M ONPEICICHHE €ro IPU3HAKOB; IMucemennbiit | https://youtu.be/cSGrSpeySwg
10.11.2022 KOHTPOJIb;
3.2. | Muepuus, macca, 4 0 2 11.11.2022 | IIpoBezeHKe 1 aHAIM3 ONBITOB, IEMOHCTPUPYIOINX N3MEHEHHE CKOPOCTH ABIKeHNs Tena B | Tectnpoanue; | hitps://youtu.be/Ely8ls2Atzw
IVIOTHOCTH 25.11.2022 | pe3ynbTate ACHCTBHS HA HETO JPYTUX TEIL;
3.3. | Cuaa. Buasl cui 14 1 2 26.11.2022 | Ananus cuTyanuii, CBSI3aHHBIX C siBJeHHEM TsroTeHust. OObsicHeHne OpOUTAILHOTO Ipaxtuueckasp | https://youtu.be/LM_4dezEr7I
31.12.2022 | nBuKEHUS MUIAHET C UCIIOMB30BAHUEM SIBICHHS TATOTCHHUS 1 3aKoHa uuepimu (MC — abora;
aCTPOHOMHS). ;
Hroro no pasaeny 21
Pasnen 4. laBieHue TBEPABIX TeJl, ;KUAKOCTElH M ra3oB
4.1. | NaBnenue. [lepenaua 3 0 1 09.01.2023 | AHanu3 u 0OBSICHEHHE OMBITOB U MPAKTHYECKUX CUTYALUi, B KOTOPBIX POSIBILIETCS CHIA IMucemennsiii | https://youtu.be/GFUfgcupe8Q
JaBJIeHus! TBEPABIMU 19.01.2023 | maBneHus; KOHTPOJIb;

TeJaMH, )KHAKOCTAMHA U
razaMmm




4.2. | JaBieHue ;KUIKOCTH 5 0 1 20.01.2023 | Habmronenue u 00bsACHEHHE THAPOCTATHYECKOTO ITapafiokca Ha OCHOBE 3akoHa [lackans; Tpakruueckasp | https://youtu.be/KjcORUVPKJIk
03.02.2023 abora;
4.3. | AtmocdepHoe JaBiienne 6 0 2 04.02.2023 | Ananu3 u 00bACHEHHE OIIBITOB U IIPAKTHYECKUX CHTYALHH, CBA3AHHBIX C JIEHCTBUEM VeTHbli https://youtu.be/KjcORUVPKJk
25.02.2023 | at™MochepHOro naBIeHUS; oI1poc;
4.4. |TeiicTBHe )KUIKOCTH U ra3a Ha| 7 0 1 26.02.2023 | DxcnepuMeHTAIBHOE OOHAPYKEHHE ASHCTBHS KUIKOCTH U Ta3a Ha IOrPyxKEHHOE B HUX Tectuposanue; | https://youtu.be/M2ESWLLH02Y
NOrpyk€HHOE B HUX TeJI0 16.03.2023 | Teno;
Hroro no pazzpeny 21
Pasnen 5. PaGoTa u MOIHOCTDb. DHEPrus
5.1. | PaboTta u MoIHOCTH 3 0 1 17.03.2023 | DKcrnepUMEHTANIBHOE ONPEENICHHE MEXaHHYECKOM paboThl CHIIBI TSKECTH TIpH najieHnu tena | [pakruueckasp | https://youtu.be/cwBmfoOKIwo
26.03.2023 | u cuibl TpeHHs P PaBHOMEPHOM MEPEeMEIeHHH Tella [0 TOPH30HTaIbHOH IIOBEPXHOCTH; aborta;
5.2. | IIpocTbie MeXaHH3MbI 5 0 2 27.03.2023 | OGHapysKeHHe CBOHCTB MPOCTHIX MEXaHHU3MOB B Pa3JIMYHBIX HHCTPYMEHTAX U Tecruposanue; | https://youtu.be/hrX9kNDOFD4
13.04.2023 | npucnocobieHusX, UCMOIb3YEMbIX B ObITYH TEXHUKE, 8 TAKKE B KUBbIX opranusmax (MC —
Guornorus);
5.3. | Mexanu4eckasi SHeprus 4 1 1 14.04.2023 | O6cyxaeHre rpaHuL IPUMEHUMOCTH 3aKOHA COXPAHEHHS SHEPIUH. ; TMucemennsiii | https://youtu.be/_uYvDp50180
31.05.2023 KOHTPOJIb;
Uroro no paszaeny: 12
PesepBHOe BpeMst 3
OBUIEE KOJIMYECTBO YACOB | 68 3 22
I10 ITIPOTPAMME
8 KJacc.
e HaumMmeHoBaHU KosinyecTBO 4YacoB Z[aTa BHALI AeATEeJIbHOCTH Bl/lﬂbl, aﬂeKTPOHH])Ie
n/ | e pasaenoB U3y4YeHHU dopmsl (zudposBbie)
I TEeM A KOHTpPOJIA 06p330BaTeﬂbH
nporpaMMmsbl ble pecypchl
BCero| KOHTPOJI | MPaKT
bHbI€ H
pa6oTsl | YecKu
e
pa6oT
bl
Paznen 1. TensioBble ABJI€HUA
1.1 | CTpoeHuUe U CBOMCTBaA 7 1 01.09.202 | Habsro/ieHMe 1 MHTepIpeTalys ONbITOB, CBU/ETeNbCTBYIOMX 06 | YcTHBIN onpoc; | http://class-
2
BellleCcTBa 22.09.202 | aTOMHO-MOJIEKYJISPHOM CTPOEHUH BeLeCTBa: OIBITHI C [TucbMeHHbIN fizika.ru/
2 pacTBOpeHUEM
pa3/IMYHbIX BELUIECTB B BOAE, KOHTPOJIb;
Pemenue 3a/a4 10 OL€HHWBAHHWIO KOJIMYEeCTBA ATOMOB HUJIHN KOHTpOJIbHaH
MOJIEKYJT B
eHUIe 06 bEMA BeleCTBa; pabora;



http://class-/

AHasu3 TekcTa IpeBHUX aTOMUCTOB (Hanpumep, pparMmeHTa
MO3MBI

Jlykpeuus «O npupo/ie Belleil») c u3J10KeHHEM 060CHOBAaHUHN

ATOMHOM TMIIOTE3HI (CMbICJI0BOE YTeHHUE). O1ieHKa
y6euTebHOCTH
3THUX 0O0CHOBAHUMH;

06 psicHeHHEe GPOYHOBCKOTO JIBUXKEHUS, ABJAeHUsA AU Py3unn

pa3/IMYui MeX/ly HUIMHU Ha OCHOBE MOJIOKEHUH MOJIEKYJISIPHO-
KHHETHUYeCKOW TeOPUHU CTPOEHHUS BELIECTBA;

OObsICHEHV e OCHOBHBIX Pa3JINYMH B CTPOEHUH ra30B, XKUAKOCTEH U
TBEP/IbIX TeJI C UCII0JIb30BAHUEM I10JI0XKEHUN MOJIEKYJISIPHO-
KHHETHUYeCKOW TEOPUHU CTPOEHHUS BELECTBA;

[IpoBesieHNE M 0O'bSICHEHUE ONBITOB, JEMOHCTPUPYIOIIUX
KalWJUISIPHbBIE SIBJIEHUS U sIBJIeHHEe CMauMBaHUS;

O6psicCHEHME POJIM KaNW/ISIPHBIX IBJIEHUH JJIs1 HOCTYIJIEHUS
BO/IbI B

opranusM pacteHuid (MC — 6uosiorus);

Hab6sroseHue, npoBeieHHE U 00'bsICHEHHE OTIBITOB IO
HabJII0JeHUI0

TEMNJIOBOTO PACUIMPEHHUS ra30B, XKUAKOCTENH U TBEP/IbIX TeJ;
O6psicHEHV e cOXpaHeHHUs 06 bEMa TBEPABIX TeJl, TEKYUeCTH
KUJKOCTH

(B TOM 4ucCIie, pa3HUIbI B TEKYYECTH /sl PA3HBIX XKUAKOCTEN),
JlaBJIeHUs rasa;

[IpoBeieHHE ONBITOB, EMOHCTPUPYIOIHUX 3aBUCUMOCTb JJaBJIEHHUS
BO3/yxa OT ero 06'b€Ma ¥ HarpeBaHMs UM OXJIKIEHU, U UX
00'bsICHEHHE HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO yYeHUs;

AHa/u3 NpaKTUYECKUX CUTYaLMH, CBI3aHHBIX CO CBOMCTBaMH
rasos,

KUJKOCTEN U TBEPABIX TEJ;

[IpakTHyeckaa

pabora;
TecTupoBaHue;

CaMool1eHKa ¢
HUCI0JIb30BaHUE
M

«O1eHo4YHOr o
JINCTa;

1.2

TenioBble Npoueccol

21

27.09.202
2
20.12.202
2

O6ocHOBaHME NPaBUJ U3MEPEHHUS TEMIIEPATYPHI;

CpaBHeHMe pa3JIMYHBIX CIOCOG0B U3MePEHHUS U ILIKaJ
TeMIlepaTyphl;

Ha6utojeHrie ¥ 06'bsICHEHHE OTIBITOB, AEMOHCTPUPYIOIHUX
M3MeHeHHe

YcTHBIN onpoc;
[TncbMeHHBIN

KOHTPOJIb;

http://www.fizika

ru/




BHYTpPEHHEU 3Hepruu Tesa B pe3yJbTaTe TeIIONepeadud U
PabOTbIBHELIHUX CHUJI;

HaGsawozeHne W 0oObSICHEHHE  OINBITOB, OOCYXJAeHUE
NpPaKTUYECKUX CUTyalUuH, [AeMOHCTPUPYIOLIUX pasJUYHbIe
BU/Ibl TelJollepe/laud: TeMJONPOBOJHOCTb, KOHBEKIIHIO,
U3JIyYeHUE;
UccnenoBaHue siBJIeHUs TENJIO0OMEHA MPU CMENTHBAHUHU
XOJIOAHOW UTOpsSiuel BOJbI;

HabsrozieHue yCTaHOBJIEHUS TEIJIOBOT'O PABHOBECUS MEXY
ropsiueu XoJ10/JTHON BO/I0M;

OnpepneneHue (M3MepeHKE) KOJUYECTBA TEMJOTHI,
MOJIyYeHHOI'0 BOJOU NPU TeMJ006MeHe C HarpeThIM
MeTa/UTMYeCKUM UuanHApoM; OnpeneseHue (M3MepeHue)
yAeJbHOM TENJIOEMKOCTH BellecTBa; Pelienue 3ajay,
CBSI3aHHBIX C BbIYMCJIEHHEM KOJIMYECTBA TEIJIOTHI U
TeMJI0EMKOCTHU MPU TEIJIO0OMEHE;

AHanu3 cuTyalnyil NpakTU4YeCKOTO UCI0Ib30BaHUA TENJIOBbIX
CBOMCTBBEIIECTB U MaTepUaJioB, HAIpUMep B IieJisiX 3Heproc6e
peXeHUsI: TeNJI0U30JI1H1s, 3Heprocoeperamlye Kpbllly,
TepMOaKKyMyasATophl ;HabstoieHre sIBJIeHUH UCTIapeHUs U
KOH/leHCalluY;

HUccnegoBaHue npouecca McnapeHus pasjuuHbIX XKUAKOCTEH;
OO0 bsicHeHUe IBJIEHUH UCTTapeHUs U KOH/IeHCAIlM Ha OCHOBE
aTOMHO--MOJIEKYJISIPHOTO yYEHUS;

Hab6stozeHue U 06bsICHEHHUE TTPOLecca KUIEHUS, B TOM

YyHcJie 3aBUCUMOCTH TeMIIepaTypbl KUIIEHUS OT JaBJIeHUS;
OnpeneneHue (M3MepeHHE) OTHOCUTEIbHOU BJAAXKHOCTU
BO3/yXa;

Hab6usrozieHue nmponecca naBJieHUs] KPUCTAJIMYeCKOro BEIeCTRBa,
HallpUMeDp Jb/Ja;

CpaBHeHUe NPOLECCOB IJIaBJIEHUsI KPUCTAJLINYECKUX

TeJl Upa3MsAr4eHus IPU HarpeBaHUU aMOPQOHBIX TeJ;
OnpeneneHue (U3MepeHUE) yAeJbHON TENJIOTHI IJIaBJIEHUS
JbAa.00bsICHEHYE SIBJIEHUH IJIaBJIEHUS U KPUCTA/ITU3AUN
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YY€EHUS;

PemeHue 3a/1a4, CBSI3aHHBIX C BBIYUCJIEHUEM KOJIMYECTBA TEIJIOThI
BIpolleccax TemJonepesayy Npu MJaaBJeHUN U KPUCTALJIU3aLUH,
HCMapeHUH U KOHJIeHCal U y;

AHanu3 cUTyal i NpakTU4YeCcKOro NpUMeHeHHUs IBJIEHU N
IJIaBJIEHUS] UKPUCTALIM3Al MY, HAIpUMeED, oJaydeHue
CBEPXUYMUCTBIX MaTepPHUAJIOB, CoJieBas IpeJika U Ap.;

Ananus paboTbl U 00'bsICHEHHE TPUHIUIA eHCTBUS TENJI0BOTO
JBUTATEJIS;

BbluMc/ieHUe KOJIMYeCcTBa TEMJIOTHI, BbIAEJSIOIEr0Cs MPHU
CropaHMUpasInYHbIX BUOB TomIuBa, U KI1/| neurarens;
06CcyxeHe 9K0JI0TUYeCKUX NOCIeICTBUN

KonTposbHas
pab6oTa;
[IpakTUyeckas
pab6oTa;
TecTupoBaHue;
CaMool1eHKa ¢
HCIOJIb30BaHHUE
M

«OueHo4yHoOr
0JIMCTa»;




HCIO0J/Ib30BaHUA JBUTaTe /el BHyTPEHHero CropaHus,
TEIJIOBBIX U TUJIpo3ieKTpocTaHuil (MC — akoJiorus,
XUMUS);




HToro no paspeny 28

Pazpen 2. dsieKTpu4yecKue U MarHUTHbIE SIBJIEeHUSA

2.1 | dsieKTpUYecKkue 7 22.12.2022| HabatofeHue U NpoBeJieHUe ONbITOB M0 3JIEKTPU3alluY TeJs IpU YcTHbi# onpoc; | http://www.fizik

3apsiabl.3apsiKeHHbIe 19.01.2023| conp¥KOCHOBEHUU U UHAYKIIMel; [TucbMeHHbIN aru/
Tesia M UX Hab6urojeHre v 06'bsiCHEHHE B3aUMOeHCTBUSA OJHOUMEHHO U KOHTPOJIb; http://clas
B3auUMoO/JeicTBHE Pa3HOUMEHHO 3aps)KEHHBIX TeJ; TecTtupoBanue; | s-

06 bsicHeHH e IPUHIUIA JeUCTBUSA 3JIEKTPOCKOIIa; CamooneHka ¢ fizika.ru/

OO0 bsicHeHUe SIBJIEHUH 3JIEKTPU3ALMU IPU COIPUKOCHOBEHUU TeJI | UCII0JIb30BaHHE

Y MHAYKLHEN C UCTI0/Ib30BaHUEM 3HAHUN 0 HOCUTEJISAX M

3JIEKTPUYECKUX3APs/I0B B BEIL|ECTBE; «OueHo4HOT

Pacro3HaBaHue U 00'bsICHEHHUE SABJIEHUH 3JIEKTPU3ALNH OJINCTA»;

B I10-BCeJHEBHOH HU3HHY;

Hab6urojeHre ¥ 06'bsICHEHHE OTIBITOB, MJITIOCTPUPYIOLHX 3aKOH
COXpaHeHHUA 3JIeKTPUYeCcKoro 3apaja;

Hab6JitojeHrie ONBITOB 110 MO/eJINPOBAHUIO CUJIOBBIX IMHUH
3JIEKTPUYECKOTr0 M0JIf;

UccnenoBaHue felCTBUA 3/1eKTPUYECKOTO 110J1 HAa IPOBOAHUKHU U

JU3JIEKTPUKY;

2.2 | llocTOAHHBIA 20 1 5 24.01.2023| Ha6utogeHre pa3IMIHbIX BUOB IEHCTBUS 3JIEKTPUIECKOTO YcrHeii onpoc; | http://clas
3JIeKTPUYEeCKHUH TOK 06.04.2023| Toka no6HapyKeHUE ITUX BUIOB JeHCTBHUS B IOBCEJHEBHOM [TnceMeHHBIN s-

»u3HM; CO0pKa U MCHIbITAHUE 3JIEKTPUIECKOH IIETTH KOHTPOJIb; fizika.ru/

NOCTOSIHHOI'0 TOKa; 3MepeHUe cCUJIbl TOKA aMIIEpMETPOM; KoHTposbHas

M3MepeHHe 3/1eKTPUYECKOTO0 HANPSKEHHUSI BOJIbTMETPOM; paboTa;

[IpoBesieHME U 06'bSICHEHHUE OIBITOB, IEMOHCTPUPYIOIUX [IpakTHyeckas

3aBUCHUMOCTb 3JIEKTPHUYECKOT'0 COIIPOTHUBJIEHUSI IPOBOJHUKA OT paboTa;

€ero JJIMHBI, NJIOIIA/AH TIONEPEYHOr0 CeYEeHNs] U MaTepuaa; TectupoBaHue;

HUccnenoBaHye 3aBUCUMOCTH CUJIBI TOKA, TPOTEKAIOLEr0 Yepe3 CamooneHka ¢

pPEe3UCTOP, OT CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUSTHA HCI0JIb30BaHUE

pesuctope;[IpoBepka npaBuJia Cl10XKeHUs HAPSHKEHUH TPU M

nocJeZloBaTeJbHOM COeIMHEHUH JIBYX PE3UCTOPOB; «OneHOYHOT

[IpoBepka npaBuJia AJ1s1 CUJIbI TOKA NPY HapaJijleJIbHOM OJIKCTA»;

COeIMHEHUUPE3UCTOPOB;
AHanu3 cuTyanui nocae0BaTeIbHOrO U MAapaJlJieIbHOTO
COeJUHEHUSTPOBOJHUKOB B JOMaLIHUX 3JIEKTPUYECKUX CETSIX;
PeleHue 33/1a4 ¢ UCNIOJIb30BaHHWEM 3aKoHa OMa U popmyJ1 pacuéTta
3JIEKTPUYECKOTO CONPOTHUBJIEHHS MPU TIOCTIeA0BaTENBHOM U
napaJijieJibHOM COeJIUHEHUHU TPOBO/IHUKOB;

OnpezesieHre paGoThI 3JIEKTPUYECKOTO TOKA, TPOTEKAIOIEr0
yepe3pe3ucTop;

OnpepesieHre MOIHOCTH 3JIEKTPUYECKOT0 TOKA,

Bbl/lesIsieMON Hape3UCTOPE;

WccnenoBaHYe 3aBUCHMOCTH CUJIbI TOKA Yepes JIAMIIOYKY OT



http://class-/
http://class-/
http://class-/
http://class-/

HalpsDKEeHUs Ha Hel;

Onpepenenue KII/

HarpeBaTeJisi;

UccnenoBaHue npeobpa3oBaHus 3HEPTHUH IPU MO bEMe rpy3a
3JIEKTPOJiBUraTeIeM;

06bsiICHEHHE YCTPONCTBA U IPUHITKIA AeWCTBHUS AOMAIIHUX
3JIeKTpOHarpeBaTe/bHbIX IPUOOPOB;

O06bsicCHEHHE MPUYUH KOPOTKOI'0 3aMbIKaHUS ¥ MPUHIUIIA
JAeNCTBUSAINIABKUX IPeLOXpaHUTeNel;

Pemenue 3az1a4 c ucnosib3o0BaHrueM 3akoHa Jxoynsa—JleHua;
HabJ1toieH1 e BOSHUKHOBEHHS 3JIEKTPUYECKOI'0 TOKA B )KUJIKOCTH;

2.3 | MarHuTHbIE ABJI€HUA 6 11.04.2023| UccnemoBaHre MarHUTHOI'O B3aUMO/IeCTBUS OCTOSIHHBIX YctHbi# onpoc; | http://physics0
27.04.2023| marHuTOB;U3y4yeHHe MAarHUTHOTO MOJIs TOCTOSIHHBIX MarHUTOB [IncbeMeHHBIN 3.narod.ru/
[IpY UX 00'beINHEHNH U Pa3/ie/IeHUH; KOHTPOJIb;
[IpoBeJieHM e ONBITOB N0 BU3ya/IU3al MU N10JI1 HOCTOSTHHBIX KonTposibHas
MarHuToB;M3yyeHue ABJeHNA HAMarHMYMBaHUA BelleCTBa; paboTa;
HUccnepoBaHue elCTBUS 3/1eKTPUYECKOI0 TOKa HA MAarHUTHYIO [IpakTHYeckas
CTpEJIKY; paboTa;
[IpoBe/ieHHE OIIBITOB, JEMOHCTPUPYIOIHX 3aBUCHMOCTb CHJIBI TectupoBaHue;
B3aMMO/IENCTBUSA KaTYIIKH C TOKOM M MarHuTa OT CHJIbI U Ha- CaMooueHKa ¢
MpaBJIeHUS TOKA B KaTYIIKE; HCII0JIb30BaHHE
AHanus cuTyal i NpakTU4YeCcKoro NpuMeHeHHUs M
3JIEKTPOMArHUTOB (B ObITOBBIX TEXHUYECKUX YCTPONUCTBAX, «O1eHoYHOT
MPOMBIILJIEHHOCTH, MeiuLMHe);3yyeHre JeliCTBUSI MarHUTHOTO | OJIMCTa»;
10J1s1 HA MPOBOJJHUK C TOKOM; M3y4yeHue felcTBUs
3JIEKTPOJBUTATEIS;
Usmepenue KII/] anekTpoBUTraTe/IbHON YCTAaHOBKY;
PacnosHaBaHMe U aHa/IU3 pa3JIMYHbIX IPUMeHEeHUN
3JIEKTpO-JABUTraTeel (TpaHCIOPT, ObITOBBIE YCTPOMCTBA
v Ap.);
2.4 | DIeKTpOMarHuTHasA UH | 4 2 04.05.2023| OmbITHI IO UCCJIeSOBAHUIO SIBJIEHUS 3JIeKTPOMarHUTHOH YcTHBIN https://learninga
AYKIMS 18.05.2023| MHAYKLUU: McCae[j0BaHUe U3MeHeHN U 3Ha4eHHs U HallpaBJeHus1 | Ompoc; pp
WHAYKLHUOHHOT'OTOKA; [TucbMeHHbIH s.org/index.php?
KOHTPOJIb; 0
[IpakTuyeckasa | verview&s=&cat
pabora; egory=0&tool=
TectupoBanue
;
HToro no paspeny 37
Pe3sepBHOe BpeMs 3
OBLIEE KOJIMYECTBO 68 11

YACOBIIO [TPOTPAMME
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Pa3nen 1. Mexannyeckue siBjienust




1.1.

MexaHnueckoe
NBHKEHHE U
CIIOCOOBI €ro
ONMCAHUS

01.09.2022
08.09.2022

AHanus u o6cy>K,aeH1/Ie Pa3/IMYHbIX IPUMEPOB ME€XaHUYIeCKOro
ABUXKEHHUAA.

O6CY}KL[EHI/IB rpaHyul IpUMEeHUMOCTU MOJEJIN «MaTepUuaJibHasdA
TOYKa».

OnuvcaHue MeXaHUYeCKOTo ABUXXEHUA PAa3JIMYHBIMH crnoco6aMu

(ypaBHeHUe, TabsnLa, rpaduK).

AHaJ/IM3 )XU3HEHHbBIX CUTYallui, B KOTOPBIX IPOSIBJISETCS
OTHOCHUTEJIBHOCTb MEXaHWYEeCKOro JIBMXKEHMUS.

Ha6uroieHHe MeXaHUYEeCKOro JBUXKEHUS Tesla OTHOCUTEIbHO
pPa3HBIX TeJ OTCYETA.

CpaBHeHHE NyTeH U TPAEKTOPUH JABUKEHUS OJHOTO U TOTO Ke
TeJla OTHOCHUTEJIbHO Pa3HbIX TeJl OTCYETa.

Ananus tekcta annies 06 OTHOCUTEJNbHOCTHU JIBUXKEHUS;
BBITNIOJIHEHHE 33JJaHUH 110 TEKCTY (CMBICIIOBOE YTEHUE).
OnpepesieHue cpeJlHEH CKOPOCTH CKOJIBXKEHHUS O6pyCcKa WU JABU-
>KeHMsI IIapUKa 10 HAKJIOHHOM MJIOCKOCTH.

AnHanus u obcyxAeHue ClI0cO60B NMPUGIMKEHHOTO ONpeeeHUs
MTHOBEHHOM CKOPOCTH.

OnpejiesieHHe CKOPOCTH PaBHOMEPHOTO JIBMXKeHHUS (IIapuKa

B XKH/AKOCTH, MOJieJIY 3JIeKTPUYeCKOro aBTOMOGUJIA U T. I1.).
OnpefiesieHre NMyTH, NIPOHIEHHOIO 3a JAAaHHBIH MPOMEXYTOK
BpEeMEHH, U CKOPOCTH TeJia 1o rpadp Ky 3aBUCUMOCTHU Iy THU
paBHOMEPHOI'0 JBUXKEHHS OT BPEMEHHU.

O6cyx/ieHre BO3MOXKHBIX NMPHHIUMIIOB JeHCTBUSI MPUOOPOB,

U3MepsIOIINX CKOPOCTh (CnUAOMeTpoB). BrruucieHue nmyTH u
CKOPOCTH IpPU  pPaBHOYCKOPEHHOM  MpsIMO-  JIMHEHHOM
JABYDKEHUH TeJla.

OnpejiesieHde MPOHAEHHOr0 NYTH U YCKOPEHMS JBHXKEHUS TeJia
1o rpa¢uKy 3aBUCUMOCTH CKOPOCTH PAaBHOYCKOPEHHOI'O MpsIMO-
JIMHEHHOTO JBMKEHUS TeJsla OT BpEMEHH.

OmnpefiesieHNe YCKOPEHHUs TeJa IPHU PaBHOYCKOPEHHOM /JBHXKe-
HHUHU 110 HAKJIOHHOH MJIOCKOCTH.

W3MepeHre nepro/ia ¥ 4acTOThI 06pallleHHs TeJla 0 OKPY>KHOCTH.
OnpejiesieHre CKOPOCTH PaBHOMEPHOTI'O JIBMXKEHHUS TeJsia

10 OKPYKHOCTH.

PemreHue 3aa4 Ha onpeiesieHHe KWHEMATHYECKUX XapaKTepH-
CTHK MeXaHHU4YEeCKOTO JBHMXKEHHUs PA3JINYHbIX BU/OB.
PacnosHaBaHMe U NPUOBJIKEHHOE ONKCAHKE PAa3JIMYHbBIX BU/IOB
MeXaHHUYeCKOro IBMXKEHHS B IPUPO/ie U TEXHUKe (Ha NpuMepax
CBOGO/IHO NMaJIA0IUX TeJI, IBUXKEHUS ) KUBOTHBIX, HEGECHBIX TeJI,
TPaHCIOPTHBIX CPEACTB U Jp.)

KoHTtponbHas
paboTa;

https://youtu.be/ulEAehYvMtk




1.2.

B3anmoaeiicTBue
Tes1

20

09.09.2022
16.09.2022

Ha6sr0/1eHYe U 06Cy»KAeHHe ONBITOB C ABMXXEHUEM TeJla pU
yMeHbllIeHUH BJAUSHUA JPYTUX TeJl, IPeNsATCTBYOLUX JABHXe-
HUIO.

Anasnns Tekcra 'asniies c onucaHHeM MBICJ€HHOT 0 3KCIIepH-
MeHTa, 060CHOBBIBAIOIEr0 3aKOH HHEPIUH; BbINIOJIHEHHE
3a/laHUH 110 TEKCTY (CMBICJIOBOE YTEHUE).

O6cyx/ieHre BO3MOXXHOCTH BBINOJIHEHUS 3aKOHA MHEPIUUB
pas3/JIMYHBIX CUCTEMax OTCYETa.

HaGusroeHue 1 06CyK/AeHHue MeXaHUYEeCKUX sIBJIEHUH, TPo-
UCXOJAILIUX B cUcTeMe oTcuéTa «TesiexkKa» IpyU eé paBHO-
MEpHOM M YCKOPEHHOM JIBM>)KEHWH OTHOCUTEJbHO KaObuHeTa
dusuku.

JleficTBUSA C BEKTOPaMU CUJI: BBINIOJIHEHH e 3aJJaHUH T10 CJIOXKe-HUI0
Y BBIYUTAHUIO BeKTOPOB. HaGstoieHne 1/uiu npoBesieHue
ONBITOB, JEMOHCTPUPYIOIIMX3aBUCUMOCTb YCKOPEHUS TeJIa OT
MPHUJI0’KEHHOH K HEMY CUJIBI U MaccChl TeJia.

Ananus 1 06'bsICHEHUE SIBJIEHUH C HCII0JIb30BaHUEM BTOPOTrO
3akoHa HeroToHa.

PeweHue 3a7ja4y ¢ UCHOIb30BaHHWEM BTOPOro 3akoHa HeloToHau
NpaBuJIa CJA0XKEHHUSA CUJL

OnpepesieHne )XECTKOCTU NIPY>KUHBI.

AHau3 cuTyanui, B KOTOPbIX HAGIAal0TCsA yrpyrue gedop-
MalWH, ¥ UX 00'bsSICHEHHE C MCII0JIb30BaHHUEM 3aKoHa ['yKa.
PewreHue 3aza4 ¢ ucnosib30BaHWEM 3aKoHa ['yka.
HccnenoBaHue 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIbKEHHUS

OT CWJIbl HOpMaJIbHOTO JaByieHus. O6CyKJeHre pe3yJbTaTOB
HccJieJOBaHHUA.

OnpenesieHue K03 PUIMEHTA TPEHUS CKOJIbKEHHUSI.

H3mepeHUe CUJIbI TPEHUS MOKOSI.

PewreHue 3a7jau ¢ UCNOJIb30BaHHUEM GOPMYJIbI [/l CUJIBI TPEHUS
CKOJIbXXEeHHA.

AHanu3s ABHUXXEHHA TeJI TOJIBKO ITo [, L[ef/’ICTBI/IeM CHJIBI TAXKe-CTHU
— CBOOOAHOTO MaJleHUs.

O6bsicHEHHe He3aBUCUMOCTH YCKOPEeHUs1 CBOOOJAHOr0 MaJleHUusioT
Macchbl TeJsa.

OL[eHKa BE€JIMYHUHBI CHJIbI TATOTEHUS, ,[[teICTByIOH_[eIL/'I Mexay
ABYMs TeJaMH (/11 pa3HbIX Macc).

AHanus BMXKeHUsI HeOGeCHBIX TeJl 10/ AeCTBUEM CHUJIbI TATOTEeHUs (C
HCI0/Ib30BaHUEM JLOTIOJIHUTEJIbHBIX HCTOYHHUKOB
nHpopmanuu).PemteHne  3asad € HCHOJb30BaHUMEM  3aKOHaA
BCEMUPHOIO TATOTe- HUS U GOPMYJIBI AJIs1 pacIéTa CUJIbI TSXKECTH.
AHa/IM3 OpPHUTrMHAJIBHOTO TEKCTa, OIHCHIBAIOILEro MPOSBJIEHUSA
3aKOHA BCEMUPHOTO TATrOTEHMUS; BbINOJHEHUE 3aJJaHUH 110 TEK- CTy
(cMbIC/IOBOE YTEHUE).

Ha6srofeHre U o6cy>k/ieHHe ONBbITOB [0 HU3MEHEHUIO Beca Tesalnpu
YCKOPEHHOM [IBM>KEHHUH.

AHanus ycnoBUH BOSHUKHOBEHHUS] HEBECOMOCTH U Iepe-

rpy3KH.

PemreHue 3ajja4 Ha onpeJie/ieHHe Beca TeJsa B Pa3JIMYHbIX

YCJI0BUSAX.

AHnanus cuJ, L[eﬁCTByIOH.lPIX Ha TeJio, IoKodIleecd Ha ormope.
Or[pe,aeneHHe HeHTpa TAXeCTHU Pa3JIMYHbIX TeJl

ITuceMeHHsbIH
KOHTPOJIb;

https://www.youtube.com/watch?
v=3UeGYKAgrww




13

3aKOHBI
COXpaHeHHs

10

17.09.2022
24.09.2022

Ha6sroieHue 1 06CyKjeHHe ONBITOB, IEMOHCTPHUPYOIIUX
nepesavyy UMILyJ1bCca IPU B3aUMOJIEHCTBUHU TeJl, 3aKOH COXpaHe-HHUs
HMITyJIbCa IPY a6COJIIOTHO YIIPYTOM U HEYNIPyrOM B3aUMO-
nelCTBUM TeJl.

AHasu3 CUTyal Ui B OKPY>KAaKLIEHN »KU3HU C UCIIOJIb30BAaHHUEM
3aKOHAa COXpaHEeHHUsI UMIIYJIbCa.

PacnosHaBaHMe fIBJIEHUSI PEaKTHBHOIO JBH)KEHHS B NPUPOJEU
TexHuke (MC — 6uoJsiorus).

[IprMeHeHHe 3aKOHA COXPaHEHHUS UMITyJIbCa [l pacyéTa
pe3y/sbTaTOB B3aUMOJENUCTBUSA TeJl (Ha NpUMepax Heynpy- roro
B3aMMO/JIEHCTBHUS, YIPYroro LeHTPaJIbHOr0 B3aUMO- 1eHCTBUA

JIBYX OJIMHAKOBBIX TeJI, 0/JHO U3 KOTOPbIX HEINO/I-BH>KHO).

PeuieHue 3a/1a4 € MCNIOJIb30BaHUEM 3aKOHA COXPAHEHUS UM-
MnyJibca.

OnpefesieHre paboThI CUJIbI YIPYTOCTH NMPU MOAbEME Irpy3ac
HCI0JIb30BaHMEM HENOJABHIKHOIO U MOABMXKHOrO 6J0k0oB.Mi3MepeHue
MOILHOCTH.

H3MepeHHe NOTeHLHMAJbHON 3HEPTUH yNnpyro gedbopMUpPOBaH-HOMN
HNPYKHHBIL

I/IsMepex-me KUHEeTHYeCKOH JdHEepruu TeJia 1o AJiMHe TOPpMO3HOIonyTH.

JKCepuMeHTa/IbHOe CpaBHeHHWe U3MeHEeHHUs MOTeHLHaJbHOH U
KMHETHYeCKOW 3Hepruil Tesa NpH [JBWXKEHUM II0 HAKJOHHOM
MJIOCKOCTH.

JKcnepHMeHTa/IbHAsl IPOBEPKa 3aKOHA COXpPAaHEHHU I MexaHU4Ye-
CKOH 3HEpPTUH NPU CBOOOJHOM MaJleHHH.

[lpuMeHeHUe 3aKOHA COXpPaHEHUSI MeXaHUYeCKOM 3HepTrUuu A
pacyéTa NoTEeHLMAJbHON M KMHETUYEeCKOUN 3Heprui tesa. Pemienue
3a/ia4 C UCNIOJIb3OBAHHWEM 3aKOHA COXpPaHEHUs MeXaHHU4eCKOU
AHEeNTru

Ipaktuyeckas
paboTa;

https://lyoutu.be/70aCNTzdrUY

Hroro no paszzeny

40

Pasnen 2. MexaHM4ecKHe KOJIe6aHHUA U B

0JTHbI

2.1.

MexaHnuyecKue
KOJIe0aHus

7

0

25.09.2022
30.09.2022

Hab6unrofeHue Kose6aHUi N0/ JelCTBUEM CUJ TSXKECTU U yIpPY-TOCTH
U o6Hapy>KeHHe MoJ06HbIX KOJIe6aHUM B OKpY»KalolleMMHUpe.
AHanus KoJsie6aHUU rpy3a Ha HUTH U Ha NIpy»kuHe. OnpeJeneHue
4acTOTHI KOJIeGaHUH MaTeMaTHYeCKOro ¥ MPY>KUHHOT0 MasiTHU-KOB.
Ha6sr0/1eHYe 1 06bsiCHEHHe SIBJIEHUs pe30HaHca. MccnenoBanue
3aBHMCHMOCTH NepHOAA KoJle6aHUH NMO/ABEIIEHHO-TO K HUTH rpysa OT
AJUHBI HUTU.IIpoBepKa HEe3aBUCHMOCTH Nepuojia KosebGaHUui rpyaa,
no/iBe-1IEHHOTO K JIEHTE, OT Macchl rpy3a.Habiogenne u
06CyX/leHH e OIBITOB, IEMOHCTPHUPYIOINX 3aBUCUMOCTh IepHoJa
KoJIe6aHHUH MPYKHHHOT'0 MasiTHUKAOT MacChl I'py3a U XKECTKOCTHU
NPY>KUHBI.

[I[puMeHeHre MaTeMaTHYeCKOr0 U NPY>KMHHOTO MasiTHUKOB

B KayeCcTBe Mo/ieJieH /1J1sl ONMCAaHUSA KoJle6aHUH B OKpY»Kao1eM
Mupe.Pentenue 3a/1a4, CBA3aHHBIX C BBIYUCJIEHHUEM HJIH OLIeHKOH
4acTOThI (Iepruo/ia) KoJieGaHUH.

ITpakTideckasp
abora;

https://youtu.be/Y 8wybzgosOY




22. MexaHHYeCKHe 8 0 01.10 2022
BOJIHBI. 3BYK 15.10.2022

O6Hapy»XeHHe Y aHa/JIM3 BOJIHOBBIX SIBJIEHHH B OKpY»KalolleM
MHUpE.

Ha6usiroieHre pacnpocTpaHeHHs NPOJ0JIbHBIX U NTONEPEeYHbIX BOJH
(Ha Mopenu) W o6GHapy:KeHHe aHaJIOTUYHBIX BHU/AOB BOJIH B
npupo/ie (3ByK, BOJsiHbI€ BOJIHbI).

BbluKc/ieHHe JJIMHBI BOJIHBI U CKOPOCTH PacHpoCTpaHeHUs
3BYKOBBIX BOJIH.

JKCcrnepuMeHTa/JIbHOE Ollpejies/leHHe T'PaHUI, YacTOThI C/IBIIIMMBIX
3BYKOBBIX KOJIeGaHUH.

Ha6uiroieHHe 3aBUCUMOCTH BBICOTHI 3ByKa OT 4acCTOThI (B TOM
4yCJIe C UCNOJIb30BAaHUEM MY3bIKaJbHbIX HHCTPYMEHTOB).
Ha6sroeHre U 06bsICHEHHE SIBJIEHUSA aKyCTUYECKOro pe30-HaHca.

AHaJIN3 OpPUTHHAJIBLHOI'O TEKCTA, MOCBAIEHHOT0 UCI0JIb30Ba- HUIO

3ByKa (MJIM yJIbTPAa3BYyKa) B TEXHUKE (3X0JIOKAIUS, YIBTPA3BYK B

MeJHLMHE U Jp.); BbINOJHEHHE 33JJaHUH 110 TEK-CTY (CMBICJIOBOE
N

[TucpmenHbII
KOHTPOJIb;

https://youtu.be/Pz2-URG902w

Hroro no paszaeny 15

PaSﬂeH 3 aﬂeKTPOMaFHHTﬂoe moJie ¥ 3JIEKTPOMArHuTHbI€ BOJIHbI

3.1 3JI€KTp0MﬂFHHTHO 6 1 2 31.10.2022

10.11.2022
€ I10J1Ie 1
IJICKTPOMAIrHUTHBI
€ BOJIHbI

[locTpoeHue paccyxAeHHH, 060CHOBBIBAIOIHUX B3aUMOCBS3b
3JIEKTPHUYECKOro ¥ MarHuTHOTIO HOHeﬁ.aKCHepHMEHTaﬂbHOG
HU3y4YeHHue CBOYCTB 3JIEKTPOMArHUT-HbIX BOJIH (B TOM 4HCJIE C
MOMOLIbI0 MOGHUJIBHOTO TeJle- GOHa).

AHanv3 peHTreHOBCKUX CHUMKOB 4eJIOBEYeCKOro opra-
HU3Ma.

AHanu3 TEKCTOB, ONMMUCbIBAOIIUX TPOABJICHUA 3JIEKTPOMAarHuT-
HOT'O U3JIYYE€HHA B IpUpoOJe: ) KUBbI€e OPTraHHU3MbI, U3JIYYE€HUA
HeGeCHBIX TeJl (CMBICJIOBOE YTEHHE).

Pacno3HaBaHHe Y aHaJIU3 Pa3/IMYHBIX PUMeEHEHUH 3JIEKTPO-
MAarHMTHBIX BOJIH B TEXHUKE.

Pemenue 3aa4 C UCIIOJIb30BaHUEM q)OpMyJ'I AJIF CKOPOCTHU
3JIEKTPOMArHUTHBIX BOJIH, JJIMHBI BOJIHBI U YaCTOTHI CBEeTa.

ITucpmMeHHBIN
KOHTpOJIb;

https://youtu.be/cSGrSpcySwg

Hroro 110 pasaeiny 6

Paznen 4. CBeToBBIE ABIEHUS




4.1.

3aKOHBI
pacnpocTpaHeH
Ui CBeTa.

09.01.2023
19.01.2023

Ha6urojeHre OnbITOB, IEMOHCTPUPYIOIIUX sIBJIEHUE NPSIMOJIU-
HeMHOro pacnpocTpaHeHUs cBeTa (BO3HUKHOBEHHE TEHH U IOJIy-
TeHH), U UX UHTepIpeTalys C UCIIOJIb30BaHHUEM NOHATUSA
CBETOBOIO JIyYa.

OO6'bsiCHEHHE U MOJIeJIMPOBAHUE COJTHEYHOI'O U JIYHHOTO
3arMeHui.McciefoBaHME 3aBUCMMOCTH yIjla OTPaXKEHUS
CBETOBOTIO JIy4aoT yrIJa najgeHusa.MdydyeHre cBOMCTB
H300pakeHus B IJIOCKOM 3epKaJie. HabsrofeHre U 06bsiCHeHHE
OIBITOB I10 MOJIy4EHUIO U300pAXKEHUN B BOTHYTOM U BBIITYKJIOM
3epkaJsiax. Ha6sirogeHre U 06’ bsSICHEHHE ONBITOB MO MPEJOMJIEHUIO
CBeTa Ha IpaHUIle Pa3/IMYHbIX CPeJi, B TOM YHCJIEe OINbITOB C
NOJIHBIM BHYTPEHHUM OTpakeHueM.McciesoBaHMe 3aBUCUMOCTH
yrJia IpeIOMJIEHUS OT yIJa NaJleHUsI CBETOBOIO Jlyya Ha IpaHuUIle
«BO3YX—CTEKJIO».

Pacno3sHaBaHMe fIBJIEHUH OTPa)KEHHUs U IPEJIOMJIEHUS] CBETAB
MOBCeJHEBHOM XXU3HU. AHA/IM3 U 06'bsICHEHHE SIBJIEHUS
OINTUYECKOr0 MHUpPaXa.

PemeHue 3asa4 ¢ MCNOJIb30BaHHEM 3aKOHOB OTPaXK€HHUAU
IpeJIOMJIEHUS CBeTa

ITuceMeHHsbIiH
KOHTPOJIb;

https://youtu.be/GFUfqcupe8Q




4.2. VINH3BI 5 20.01.2023 | TMosiyyeHHe U306paKEHUH C MOMOILIBI0 COGUPAIOLIEH U pacceu- Ipakruueckasp | https://youtu.be/KjcORUVPKJIk
M ONITHYECKHE 03.02.2023 Ba}o]_uef/'l JIUH3. abora;
OnpepesieHre GOKYyCHOTO PacCTOSIHUS U ONTUYECKOU CHUJIbI
l'lpHﬁOle cobupamliei JIMH3bI.
AHasnu3 ycTpoicTBa M NPUHLMIIA JeCTBUSA HEKOTOPBIX ONTHYe-
CKHUX IpUO60POB: poToannapara, MUKPOCKONA, TeJeCKoma
(MC — 6uoJsi0rus, aCTPOHOMUH).
4.3. |Pa3jio:xkeHue 6 04.02.2023 | Hab6uirofieHHE 10 pa3JIoXKEHUI0 6eJIoro CBeTa B CIIEKTP. Verubii https://youtu.be/KjcORUVPKJk
0eJIOro CBeTa B 25.02.2023 | Ha6sroeHue U 06'bAACHEHHE OINLITOB I10 IIOJYYEHHIO 6eJI0rocBeTa onpoc;
IIPH CJI0KEHHUH CBETa Pa3HbIX [IBETOB.
CIIEKTP
[IpoBesieHre U 06bSICHEHHE ONBITOB 10 BOCIPUATHIO I[BETA
npeJMeTOB IPU UX HAG/IIOJEHUH Yepe3 LBETOBbIE GUIBTPHI
(uBeTHBIE OYKH)
HWroro 1o pasaeny 15
Paznen 5. KpantoBble saBaeHns
5.1 I/ICHyCKaHHe H 3 17.03.2023 | OGcyxpaeHue Lesu ONBITOB Pesepdopa mo Mccie[0BaHUIO aTOMOB, Ipakruyaeckasip | https://youtu.be/cwBmfIOKIwo
IOrJIOIEHHE CBeTa 26.03.2023 | ppigBMIKEHME TMIIOTE3 O BO3MOXKHBIX Pe3yJbTaTax ONbITOB B aGora;
3aBHCUMOCTH OT INpeioJlaraeMoro CTpoeHusI aTOMOB,
ATOMOM dopmysinpoBaHue BBIBO/OB U3 Pe3yJIbTAaTOB ONBITOB.
06cyx/ieHre NPOTUBOPEYUH IJIAaHETAaPHOM MoJesn aToMa
M OCHOBaHUH A1 runoTe3nl bopa o cTanoHapHBIX OpOUTaAX
aseKTpoHOoB.HabJoieHe CIIJIONIHBIX U IMHEHYaThIX CIIEKTPOB
HU3JIy4eHHUs Pa3IUYHbIX BelecTB. O0'bsICHEHHE JIMHEHYATBIX
CIIEKTPOB U3JIyYeHHUs
5.2. CTpOeHHe 5 2;83;853 06Cy)KAeHI/Ie BO3MO>KHBbIX TMIIOTE3 O MO/JeJIIX CTPOEHHS A4pa. TCCTI/IpOBaHI/Ie; https//youtube/hl’X9kNDOFD4
13.04.

ATOMHOTO si/ipa

OnpejiesieHre cocTaBa fjep MO 3aJaHHBIM MacCOBBIM U 3apsAA0-
BBIM YMCJIAM H 10 MIOJIOXKEHUIO B IEPUOJUYECKOH cUCTEME
anemeHTOB (MC — Xumus).

AHaJ/IM3 M3MEeHEeHUsI COCTaBa fAJpa U ero INOJIOKEeHHS B
NepUoJUYEeCKON CHUCTeMe NpHU a-paguoakTuBHocTH (MC

— XUMUsA).

HcciepoBaHre TPeKOB @-4aCTHI] 10 TOTOBBIM poTorpadpusim.
OGHapyxeHHe U U3MepeHHe paJHUallMOHHOro GOoHa C MOMOIIbI0
Jl0O3UMETPA, OLleHKa ero MHTEHCUBHOCTH.

AHanu3 6M0JIOTUYECKUX U3MEHEHUH, TPOUCXOASAIINX MTO/JT JeUCTBUEM

paAuoaKTUBHBIX usnydeHuit (MC — 6uosiorus).Mcnonb3oBanue
paZHo0aKTUBHBIX U3aydyeHUH B MeguiuHe (MC — 6uoJsiorus)




5.3. }Inepm,le PCAKIHUHU | 4 0 1 14.04.2023 | PemieHue 33724 C UCIIOJIb30BaHHUEM 3aKOHOB COXpPaHEHHUsT MAacCOBbIX | [Iucemennsiii | hitps://youtu.be/_uYvDp50180
20.05.2023 | u 3apsiAOBBIX YHCEJ HA OlpejiesieHUe Pe3yJbTaTOB siIePHBIX PeaKI|Hii;| KOHTPOIb;
aHa/IM3 BO3MOXXHOCTH WJIM HEBO3MOXXHOCTHUAZEPHON peaKIHHu.
OueHKa 3HEPTUH CBSA3U AJiep C UCNO0JIb30BaHUEM GOpPMYJIbI
JHHIITeHHa.
06CyX/ieH1e NePCIIEKTUB UCI0JIb30BaHUS YIIPABJISIEMOr0
TepMoOsAepHOro cuHTe3a.06CcyK/ieHre NPeuMyILecTB U
3KOJIOTHYECKHUX P06JIeM,CBA3aHHBIX C AZIepPHOU
aHepreTukoil (MC — skosiorus)
Hroro mo paszueny: 7
Pa3zgen 6. I0BTOpUTE/ILHO-06061AI0MIA MOY.Ib.
CucreMaTH3anus U 9 1 0 21.05.2023|  Bpinonnenue y4eOHbIX 3aJaHUH, Tpe6yHIUMX AeMOHCTpPALUU
25.05.2023| KOMMETEHTHOCTEH, XapaKTEepU3YIOI[UX €eCTEeCTBEHHOHAYYHYH
0000 menue rpPaMOTHOCTb:
MpeaMeTHOr 0 6 MPUMEHEHUs NOJYYEHHBIX 3HAaHUH JIJI1 HAYYHOI'0 OO'bSICHEHUS
$U3UYeCKUX SIBJEHUH B OKpY’Kalollled Mpuposie U MoBCeJLHEB-
COZIEPIKAHMI U ONIBITA HOM »KHM3HH, a TaKXKe BbIIBJIeHUsI PU3NYECKHUX OCHOB psjia
HEATECJIBbHOCTH, COBpPEMEHHBIX TEXHOJIOTUH;
NPHOGPETEHHOTO IPH 6 IPUMEHEHHsI OCBOEHHBIX IKCIEPUMEHTANIbHBIX YMEHUH JJisd
Hccaes0BaHus GU3NYECKUX ABJEHUH, B TOM YHCIe JJIs
H3Yy"UC€HHH BCETO NpPOBEpPKH FMIIOTE3 U BLIABJIEHUS 3aKOHOMepPHOCTeH.
Kypca (1)1/131/[](]/] Pemenue pacyéTHBIX 33/ja4, B TOM YHCJIe IPeIOoJararniux
HcIoJib30BaHUe GU3UYEeCKOH MOJIe/IM M OCHOBAHHBIX Ha COJep-
’)KaHUHU pa3JIMYHBIX pa3/esioB Kypca pHU3UKHU.
BrInosiHeHMe U 3al1MTa IPYNIIOBBIX HJIM UHAMBULYAJTbHbBIX
NIPOEKTOB, CBSI3aHHBIX C COZlep>KaHHUEM Kypca GHU3UKHU
OBIIEE KOJIMYECTBO YACOB 102 8 10

I10 [TIPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

®dwusuka, 7 knacc/Iepeimkun .M., IBanos A.U., AkiimonepHoe o01ectBo «M31aTeascTBO
«IIpocsenienue";

Brenute cBoii BapuanT:Jlanre B.H. DxcniepumenTansHbie puzndeckue 3aaaun Ha cMekainky / B.H. Jlanre -
M.:

Hayxka, 1979. — 125c.

2. Kabapaun O.®., Opnos B.A. /0.®. Kabapaun, B.A. OpnoB. — DkcriepuMeHTaIbHbIE
3amanus no ¢usmke. 9-11 kmaccel. — M.: Bepoym, 2001. — 208c.

3. [IporpamMmmHOe obecrieueHue.

4. 1C. llIxona. ®usuka, 7-11 k1. bubnmoreka HarnsaHbIx nocoduit. — [ox penakmueit H.K.
XaHHaHOBA.

5. CDforWindows. ®wusmka, 7-11 k1. bubinoreka 31eKTPOHHBIX HATISIHBIX TTOCOOHIA.

6. ®usuka 7-11 kmaccel npakTHKyM. MHTEpakTHBHBINA Kypc Gpusnku. Pusnkon «Kuas
buszuka»

7. Buptyanbnas mkona Kupumna u Medoaus «Ypoku ¢usuku Kupunna u Medoaus.
8.0usuka 8 knacc/IepoimkuH A.B., 000 « JPODA»; AO «M31aTesabcTBO

9. ®usuka 9 knacc/leprpiukul A.B., I'yrHuk E.M. 000 « IPODA»; AO «HU3naTenbCcTBO

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

3. PaGouas nporpamma. ®usuka. 7 — 9kIaccel: y4eOHO-METOANYECKOTO TTOCOOUS
/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

4. TIporpamMmbl OCHOBHOTO 00111eTO 00pazoBanus. duzuka. 7 — 9 kiaccel
(aBropsl:A.B.Ilepbiikun, H.B. ®unonosuy, E.M. I'yTHuUK).

5. Pabouas nporpamma o ¢pusuke. 7 knacc/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B
COOTBETCTBHUH C BBIOpAaHHBIM YUEOHUKOM:

6. Ileppimkun A.B. ®usuka. 7 kinace. YueOHUK 17151 00111€00pa30BaTeNbHBIX YUPEKICHUH .

M.:poda. 2011
7. Jlykammuk B.M. CoopHuk BompocoB u 3a1a4 no ¢pusuke. 7-9 k. — M.: [Ipocsenienue,
2010. -192c.

8. Kupuk JI.A. ®usuka — 7. Pa3HOypoBHEBbIE CAaMOCTOATEIbHBIE U KOHTPOJIbHBIE PA0OTHI. —
5-e u3ganme,-M.MJIEKCA, 2013.

9. AcraxoBa T.B. ®u3uka. 7 knacc. Jlaboparopusie paboTsl. KoHTpoIbHBIE 3a1aHHS. —
Caparos:JIuneii, 2014.

10. «KoHTponbHO-U3MepHUTEIbHBIE MaTepuanbl. Pusuka. 7 kiacc/Coct. H.U. 3opun. — 2-¢
u3 ., nepepad. — M.:.BAKO, 2013.

11. Mapon A.E. ®usuka. 7 knacc: yaeOHO-MeToanueckoe nmocodbue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c¢.:

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

. bubnmuoreka — Bcé mo npeamety «dusukay. — Pexxum goctyna: http://www.proshkolu.ru

2. BuneoomnsiThl Ha ypokax. — Pesxxum nocryna: http://fizika-class.narod.ru



3. Eaunas xomnekuus nupoBbIX 00pa3oBaTesibHBIX pecypcoB. — Pesxxum mocryna: http://school-
collection.edu.ru

4. laTepecHble MaTepHalibl K ypokaM (DU3MKH IO TEMaM; TECTHI [0 TeMaM; HarJIsAHbIE TOCOOHS K YpOKaM. —
Pexxum nocrymna: http://class-fizika.narod.ru

5. lludpossie oOpasoBareabHbIC pecypehl. — Pexum gocrtyma: http://www.openclass.ru

6. DiekTpoHHBIE YueOHUKH 110 Gu3uke. — Pexxum mocryma: http://www.fizika.ru



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHUE

O6opynoBanue 1 MPUOOPHI:

Howmenknarypa yueGHOr0 000py10BaHus MO (PU3MKE OMPENEIIAeTCs CTaHAapTaMu (PH3UIECKOTOo
00pa3oBaHusl, MUHUIMYMOM COJIEpXKaHUs y4eOHOro Marepuaa, 6a3ucHON MporpaMMoii 00IIero

oOpa3oBaHus.

JUist TOCTaHOBKYU IGMOHCTpPALIUH IOCTaTOYHO OHOTO IK3EMILIsIpa 000py0BaHuUs, U (PPOHTATBHBIX
1a00paTOPHBIX PabOT HE MEHEE OJJHOI0 KOMILIEKTa 000py10BaHHs Ha IBOMX YYaIIUXCS.

[TepeueHb AEMOHCTPAIIMOHHOTO 0OOPYIOBAHHUSL:

[lap ¢ KOIBIIOM, MOJETHN KPUCTALTMYECKUX PEHIETOK, HA0OP TENEKEK, TPUOOP IS IEMOHCTPALIIH
PaBHOMEPHOTO MPSMOJIMHEHHOTO ABHKCHUS, IEMOHCTPAIIMOHHBIN TPHOOP 10 UHEPLIUH, BECHI C
pa3HOBecamH, HaOOp IPy30B 110 MEXaHHUKE, JMHAMOMETpP, TUHAMOMETP JIByHAIpaBJIeHHbIH, map [Tackans,
cooOmIaromecs CoCcybl, ppriar, Habop OJIOKOB, IMIIMHAP U3MEPUTEIBHBIN C PUHAIICKHOCTAMH (BEAEPKO
Apxumena), npuOOp A JEMOHCTPAIMHU JIaBICHUE T'a30B U )KUAKOCTEH, TPUOOP A1 IEMOHCTPAIIH
aTMoc(epHOro aBieHus (MaraeOyprckue moxynapus), Ipuoop s JeMOHCTPAIMH IaBICHUS BHYTPU
KHUJIKOCTH.

[Tpubopsl: 6GapoMeTp, MAaHOMETP KHUJIKOCTHBIN JE€MOHCTPALIMOHHBIM.

[Tepeuenb oOopynoBaHus 1711 1a00PAaTOPHBIX PAOOT.

Jlaboparopnas padota Nel. 3mepuTenbHblil iMIuHAP (MEH3YpKa), CTaKaH C BOAOM, pa3IMYHbIE COCY/IBI.
Jlaboparopnas padota Ne2. JIuneiika, ropox, uroiska, ororpadus MoieKys BEIIECTBA.

Jlaboparopnas pabota Ne3. Bechl ¢ pazHOBecamMu, HECKOJIBKO T€J pa3HON MacChI.

JlaGopatopHnast pabota Ned. I3mepuTenbHblil UIUHAP (MEH3YpKa), TeJa HEMPAaBUIBLHON (GOpPMBI HEOOIBILIOTO
00béMma.

Jlabopartopnast pabota Ne5. M3aMepuTenpHBIN MIJIWHIP, BECHI C PAa3HOBECAMH, TEJIO0, TFIOTHOCTh, KOTOPOTO
HaJI0 ONPEACIIUTD.

JlaGopatopHnas paborta Ne6. llITatuB, nuHamMoMeTp, TUHENKa, HA0Op TPY30B MO MEXAHHKE.

Jlaboparopnas pabota Ne7. JlunamomeTp, TMHENKa, NEPEBSIHHBINA OpyCcOK, HAOOP rPy30B IO MEXaHUKE.

Jlaboparopnas pabota Ne§. JluHamomeTp, ABa Tena pasHOro o0bEMa, CTaKaH ¢ BOJIOH M HACKHIIIEHHBIM
pPacTBOPOM COJIU B BOJIE.

Jlabopartopnast pabota Ne9. M3aMepuTenbHbIN MIJIWHIP, BECHI C pa3HOBECAMH, TPOOHUPKA MOTIIIABOK C



pOOKOH, CyXOif MeCcoK.
JlaGopatopnas padora Nel0. Peruar Ha mratuse, HAOOp rPy30B 110 MEXaHHUKE, JTMHAMOMETP, JIMHEHKa.

Jlaboparopnast pabora Nel 1. Jlocka, nmHaMOMETp, JTMHEHKA, OPYCOK, IITATHB.

OBOPYJIOBAHME JIJISI TIPOBEJIEHUS JIABOPATOPHBIX, TIPAKTHUYECKHX PABOT,
JEMOHCTPAIIUI

TexHnunueckue cpeacTBa 00ydeHUs

1. HoytOyxk
2.MynbTUMETUUHBIN TPOEKTOP

3. DkpaH

OBOPY/IOBAHME /1/151 IPOBEJIEHU A JIABOPATOPHBIX, IPAKTUYECKUX PABOT, JEMOHCTPALIUI

JlabopaTopHbIN HA6OP «HUCCAeJ0BaHUE U30IPOLIECCOB B razax»- 13

Habop s1abopaTOpHBIN «TeNI0BbIE IBJAEHUSA»-13

HaGop /leMOHCTpPallMOHHBINA «TEIJIOBbIE ABJIEHUS-1

AmMnepmeTp 1abopaTopHbIH -13

BosbpTMeTp-13

Ha6op pe3ucTopos As NpakTUKU-13

Ha6op npoBozoB-13

Hab6op nosiocoBbIXx MaruHuToB-13

[Tapa 3/1eTpOCKOMOB C JINHEHKOM-13

10. CtakaH OT/IMBHOM-13

11. Men3ypku 250M1-17

12. Mensypku 50 ma-15

13. Kirou-13

14. T'urpomeTp, ncuxpomeTp-1

15. lllTaTuB yHHUBepcalbHbIN-1

16. Becwl TexHuueckue-1

17. BoikstoyaTe b 2-4 MOJOCHOK-1

18. VcTOYHHK NOCTOSIHHOTO U IEPEMEHHOT0 HanpsbkeHus (24 B)-1

19. lyroo6pasHblii MaruuT-13

20. MasiTHUK 3JIEKTPOCTATUYECKHM-1

21. UcTOYHUK NUTAHUSA JEeMOHCTPALMOHHBIN-1

22. MawnHa ajieKTpuieckas obparumasi-1

23. Mogenb fBUraTesisi BHyTPEHHEro cropaHus -1

24. Ilpubop A/ ;eMOHCTPALMM 3aBUCUMOCTHU CONPOTUBJIEHNUSA TPOBOJHUKA OT €ro JAJUHBI, CEYeHU U
MaTepuaa-1

25. /IBUraTeJib NIOCTOSIHHOI'O TOKa-1

26. [Ipubop s feMOHCTPAI[MHA B3aUMOIeHCTBUS TOKOB-1

27. Konba pasHas -5

28. CrakaH 600m1-4

29. Mocyxa 125 mu-1

30. BopoHku-4

©XoNO~wh P



31. Mojgenb /s AeMOHCTPALUHU B 06'beMe JUHUN MarHUTHOTO moJis-1
32. Ha6op MmaTepuasioB i J1ab paboTsI 1o pusuke-1
33. Becol astekTponHble 1000r-1
34. Mojenb 3/M peJsie ieMoH -1
35. Mojies1b «kKpUCTa/IMYecKas peluieTka rpadpurtar» -1
36. Moaenpb «KpUCTA/JIMYECKAs PELIETKA KaM COJIn» -1
37. Mojienb «kKpUCTa/JIMYecKas peuieTka Jbaa» -1
38. Mosenb «kpuCTa/UIMYECKasA pelleTKa ajiMasa» -1
39. [lnacTuHa GUMeTa/IMYecKas CO CTPEJIKOH -1
40. MManoyka U3 cTeksaa U36oHUTa-1
41. Ha6op AJis leMOHCTpaluy CIeKTPoB M/1-1
42. Moaesb MoJIeK CTPOEHHSI MarHuTa-1

Ha6op a1 AeMOHCTpaLMK CIIEKTPOB 3/1
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