PABOYAS ITPOTPAMMA YYEBHOTI'O ITPEIMETA
«DPU3UKA» JIA 7-9 KIIACCOB

COJEPKAHUE OBYYEHUS

7 KJIACC

Paszjnen 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KAIOLIEr0 MUpAa.

®uzuka — Hayka o npupoze. JABneHus npupoasl. Gusnueckre IBICHUS: MEXaHUUECKUE, TETJIOBHIE,
3JEKTPUYECKHE, MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnyueckre BeIUIHHBL. V3Mepenne ¢puzndecknx BennauH. Ouszndeckre mpuodopsl. I[lorpentHocTs
u3MepeHnid. MexxayHapogHasi CUCTEMA €IHHHIL.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAayKH HM3Yy4aroT MpUpoAy. EcTecTBeHHO-Hay4yHBII METO.X
MO3HAHUS: HAONIOJCHUE, I[MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABIDKCHHE THIIOTE3, SKCIIEPUMEHT II0
IPOBEpKE TUmnoTe3, 00bsICHeHHe HaOmonaeMoro spieHus. Onucanue Gpu3ndeckux SBICHUN C MOMOIIBIO
MOJEIIEH.

Jemoncmpayuu.

1. MexaHu4ecKkue, TENIOBbIE, IEKTPHUUECKIE, MATHUTHBIEC, CBETOBBIC SIBJICHHSL.

2. ®uznyeckue MPUOOPHI U TMPOIIeTypa IPSIMbIX U3MEPEHUH aHaJIOTOBBIM M IU(POBEIM MPHUOOPOM.

Jlabopamopnsie padomut u onvimot.

Omnpenenenue LEHBI JSICHUS IIKAJIbl H3MEPUTEIBHOTO Ipubopa.

N3mepenue pacCTOSHUA.

Nsmepenne 06bEma JKUIAKOCTH M TBEPAOTO TETA.

Omnpenenenue pa3sMepoB MajlbIX TeEJl.

W3mepenue TemnepaTypbl IPH IOMOILH KUIKOCTHOTO TEPMOMETPA U 1aTUHMKA TEMIEPaTyphl.

6. IlpoBenenue ucciieoBaHMs 1O MPOBEPKE THIIOTE3bI: JAJbHOCTh MOJNETA MIAPHKA, IMYLICHHOTO
TOPU30HTAJIBHO, TEM OOJIbIIIE, YeM OOJIbIIE BHICOTA MYCKA.

agrwd e

Pasnen 2. IleppoHadyasbHble CBeIeHUSI O CTPOCHUH BelleCTBA.

CrpoeHue BeImecTBa: aTOMBI W MOJEKYJbI, UX pa3Mepbl. OIBITHI, JOKa3bIBAIOIINE THUCKPETHOE
CTpOEHHE BEIIEeCTBA.

JBmwkenue gactuil BemecTBa. CBs3b CKOPOCTH JIBIDKCHUS YACTHUI[ C TeMIepaTypoil. bpoyHoBcKoe
nerxenue, muddysusa. BzanmonenicTBre yacTHIl BENIECTBA: MPUTHKECHUE U OTTAIKMBAHHE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH M TBEPABIX (KPUCTATUITMUECKUX)
Ten. B3aumMoOCBsI3p MeEXIy CBOMCTBAMH BEIIECTB B pa3HBIX arperatHhIX COCTOSHUSIX ©  HUX
ATOMHO-MOJIEKYJISIPHBIM CTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

1. HaGmogerne 6pOyHOBCKOTO JABM)KEHUS.

2. Haomonenue nuddys3um.

3. HaOnronenwue siBieHuit, 0ObSACHSIIOMNXCS NPUTSDKEHHEM HITH OTTAIKHMBAHUEM YaCTHIL BEIIECTBA.

Jlabopamopnuie pabomot u onvinol.

1. Orenka quaMeTpa aToMa METOIOM PAIOB (C HCIoJb30BaHHeM (hoTorpaduii).

2. OMbITHI 110 HAOMIOJACHHUIO TEIJIOBOI'O PACIIMPEHUS Ta30B.

3. OrbITHI 10 OOHAPYKEHUIO ISUCTBHUS CHII MOJICKYJIIPHOTO MPUTSDKEHUS.

Pasznen 3. /IBu:keHue U B3auMojelicTBHE TeJl.

Mexannuyeckoe IBWKeHHE. PaBHOMepHOEe W HepaBHOMepHOe aBrkeHHe. Ckopoctb. Cpemssis
CKOPOCTH NTPH HEPABHOMEPHOM JIBIKEHHH. Pacdér myTH v BpeMeHH JBUKCHUS.

SIBnenne wHepuuu. 3aKOH WHEPIMH. B3anMonelcTBHE TeNl Kak NMPUYWHA W3MEHEHHUS CKOPOCTH
IBIKEHHUS Tell. Macca kak Mepa HWHEpTHOCTH Tena. [lmotHocTh BemecTBa. CBSI3p IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00bEMA BEIIECTRA.

Cuia Kak XapakTepucTuKa B3aumMoaecTsus Ten. Cuia ynpyrocty u 3akoH ['yka. 3smepenue cuibl
C MOMOIIBIO JUHAMOMETpA. SIBlieHHE TIArOTeHUs U cuia TsokecTu. Cua TSKECTH Ha APYTUX IUIaHETaX.



Bec tena. HeBecomocTs. CnoxkeHue Cuil, HampaBIEHHBIX MO OJMHOM mpsiMoil. PaBHOAeiCTBYIOMIas CUJl.
Cuna tpenus. TpeHue CKOJBKEHUS U TPEHHE MOKOs. TpeHue B MpUpPOJe U TEXHUKE.
Hemoncmpayuu.
Hab6:aroaenue MeXaHHYeCKOro ABMKCHUS Tela.
M3mepenne ckopoCcTH MPSIMOJIMHEHMHOTO JBUKCHUSI.
HaGumoienue sBiieHUs] HHEPIIHH.
HaGiroienue n3MeHeHUs: CKOPOCTH TIPY B3aUMOJICHCTBUY TEI.
CpaBHEHHE Macc 0 B3aUMOJICHCTBHUIO TEI.

S~ wdhE

. Cro>xeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSAMO.

Jlaﬁopamopnbte pabomul u onvimol.

1. Ompenenennie CKOPOCTH PaBHOMEPHOTO JABIDKEHHS (IIapuKa B KHIAKOCTH, MOJCIH
3NEKTPUYECKOT0 aBTOMOOWIIA U TaK Aajee).

2. Ompenenenue cpefiHEH CKOPOCTH CKOJIBKEHHS OPYCKa HITH [IapHKa [0 HAKIOHHOM TIOCKOCTH.

3. OmnpexerneHune MIOTHOCTH TBEPAOTO Tena.

4. OnbITel, AEMOHCTPUPYIOIIUE 3aBUCHMOCTh PACTSDKEHHUS  (HeQopManuu) TPYKUHBI OT
MIPWIOKEHHOU CUJIBL.

5. OnbITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJILKEHHSI OT Beca Tela U Xxapakrepa
COIPHUKACAIOUINXCSI [IOBEPXHOCTEN.

Pa3nen 4. JlaBjienne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

Hasnenne. CrocoObl yMEHBIICHWS W YBENWYCHUs naBieHus. JlaBneHuwe raza. 3aBUCHMMOCTb
JABJICHHUA Taza OT 00B€Mma, Temmeparypbl. llepenada nmaBneHus TBEPABIMH TENAMH, XUAKOCTIMHU W
razamu. 3akoH l[lackans. [lHeBMaTH4eckre MallWHBI. 3aBUCUMOCTH JaBIEHHS JKHUIAKOCTH OT TIIyOWHBI
I'mapocrarnueckuit mapanokc. Coobmaronmecs cocynbl. [ mapaBnndeckie MEXaHU3MEI.

AtMmocdepa 3emnn u atMocdepHoe naBieHue. [[pUUnHBI CyIiecTBOBAaHUS BO3AYITHONW OOOIOYKH
3emmu. Ombir Toppuuennmu. M3mepeHune aTmochepHOTO AaBlieHUS. 3aBUCUMOCTh aTMOC(HEPHOTO
JTABJICHHUS OT BBICOTHI HAJI ypoBHEM Mops. [IpnOops! st u3mepeHus: aTMOChEpHOTO TaBICHHS.

JeiicTBre ®UAKOCTH M raza Ha NOTPYXEHHOE B HHUX Telo. BeITamkuBaromas (apXxuMeoBa) cuia.
3akoH Apxumena. [Inapanue ten. BozgyxomnaBanue.

Jemoncmpayuu.
3aBUCHMOCTH JIaBJICHHS T'a3a OT TEMIIEPATYPHI.

[lepenava naBieHUs )KUIKOCTHIO U Ta30M.
Coolmraromuecst CoCy/Ibl.

I'mppaenuyeckuit mpecc.

[IposiBiieHne AeWCTBHUS AaTMOC(EPHOTO TaBICHHS.

SR A o

6. 3aBHCHMOCTh BBHITAJIKMABAIONIEH CWIIBI OT 00BEMa TMOTPYXEHHOM YacTW Tela W IUIOTHOCTH
SKUJIKOCTH.

7. PaBeHCTBO BBITAIKMBAOIIEH CHUIIBI BECY BEITECHEHHOW YKHIKOCTH.

8. YcrnoBue muaBaHus TeN: IUIaBaHHE WJIM TIOTPYKEHUE TeJl B 3aBHCUMOCTA OT COOTHOIICHUS
IUIOTHOCTEH Tela U KUIKOCTH.

Jlabopamopnuvie pabomot u onvimol.

1. UccnenoBanme 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOW B KHIKOCTh YaCTH
Tena.

2. OnpeeneHre BbITAIKHUBAIOIICH CHIIbI, ICHCTBYIOIICH Ha TEJI0, OrPYKEHHOE B )KHIKOCTb.

3. IlpoBepka HE3aBHCHMOCTH BBITAJIKHBAIOIICH CHJIBI, ICHCTBYIONICH HA TEJIO B JKUAKOCTH, OT
Macchl TeJa.

4. OmpITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJKWBAIOUICH CHJIBI, NEHCTBYIONIEH Ha TENO B
XKHUIKOCTH, OT 00BEMA MOTPYKEHHOHN B )KUIKOCTb YaCTH TeJa U OT IUIOTHOCTH JKUAKOCTH.

5. KonctpynpoBanue apeomerpa WIM KOHCTPYHPOBaHHE JIOAKH U  OmpeAeneHHe e
Tpy30M0AbEMHOCTH.

Pa3nen 5. Pa6oTa 1 MOITHOCTH. DHeprusi.



Mexannueckast pabora. MOIIHOCTE.

[IpocThie MexXaHWU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecusl pblUara.
[lpumeHeHnue TpaBuiia paBHOBECUS! pbldara K OJOKy. «3omotoe mpaBuio» Mmexanuku. KIIJ mpocTeix
MexaHU3MOB. [IpocThie MexaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunerndeckass U noTeHuuanbHas sHeprus. [IpeBpaiieHue onHOro Buaa
MEXaHUYECKOW SHEPTUH B APYroi. 3aKOH COXpaHEHUS JHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. IIpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomost u onvimol.

1. Ompenenenrie paboOTHl CHIIBI TPEHHS MPH PABHOMEPHOM ABIKCHHU TEla 110 FOPU30HTAIBHOM
MTOBEPXHOCTH.

2. HccnenoBanue ycnoBUN paBHOBECHS phlUara.

3. Hzmepenne KI1/] HakIOHHOM TIOCKOCTH.

4. WzyueHue 3aKOHA COXpAaHEHUS] MEXaHUYECKOW IHEPTHH.

8 KVIACC

Pa3pnen 6. TensioBble siBJ1eHHS.

OCHOBHBIE MOJNOXKEHUSI MOJEKYJISIPHO--KUHETHYECKOW TEOpUU CTPOCHMs BellecTBa. Macca u
pa3Mepbl  aTOMOB M MoJeKyd.  OnbITbl,  HOATBEPKIAIOIIME  OCHOBHBIE  IOJIOKEHHUS
MOJIEKYJIIPHO-KUHETHYECKON TEOPHUU.

Mopenu TBEPAOrO, >KUAKOTO ¥ Ta3000pa3HOTO COCTOSIHMK BemlecTBa. Kpucrammmueckue u
amop¢ueie Terma. OObBSCHEHHE CBOICTB Ta30B, JKUAKOCTEH WM TBEPIBIX TEN HA OCHOBE IOJOXKECHUH
MOJIEKYJIIPHO--KUHETUYECKON Teopuu. CMauuBaHUe U KalWUISIPHbIE ABJICHUS. TemIoBoe paclIMpeHue U
cKartue.

Temnepatypa. CBA3b TeMIeEpaTypbl CO CKOPOCTHIO TEIUIOBOTO ABM)KEHHUS 4YacTHIl. BHyTpeHH:s
sHeprus. CriocoObl M3MEHEHHsS BHYTPEHHEH SHEPTHU: TeIuionepeaaya M COBepUIeHHEe padoThl. Buibl
TeIUIoNepeau: TeIIONPOBOAHOCTh, KOHBEKIINS, H3ITyUYEHHE.

KonuuecTBO TEmIoThI. Y ielibHAs TEIIOEMKOCTh BEllecTBa. TeIIo00MEeH U TEIIOBOEC PaBHOBECHE.
VYpaBHeHue TemoBoro OanaHca. IlmaBieHne M OTBepeBaHHE KPUCTAJUIMYECKHX BEIIECTB. Y eNbHas
terota TiaBieHus. [lapooOpazoBanme u kouaeHcarus. Mcmapenue. Kumenue. YnenpHas TemuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHHUS OT aTMOC(EPHOTO JaBJICHHSI.

Brnaxxnocts Bo3yxa.

OHeprus TOIUIMBa. Y AeTbHAasl TEIUIOTa CTOPaHMSL.

IIpuntumnel pabotel TemoBsix nBurateneit KIIJ[ TermoBoro murarens. TemtoBsie ABUTATENNd U
3al[UTa OKPY>Karolenl Cpeibl.

3akoH COXpaHCHHA U NPEBPAIICHNA DHEPTIYU B TCIJIOBBIX IIPOLECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHKCHUSI.

Ha6monenue nuddysum.

HaoGmronenue sBieHni cMaynBaHUS U KAWL PHBIX SBIICHHM.

Habuoienue TemoBoro pacmmpenys Tell.

N3menenune JaBJICHUS ra3a 1npu USMCHCHUHN 00BéMa u Harp€BaHuu UJIN OXJIAKIACHUU.
[IpaBuna n3mepeHus Temneparypsl.

Bune! tennonepenaun.

OxaxkaeHue Mpy COBEPIICHUH PaOOTHI.

. Harpesanue npu coBepiieHnu paboThl BHEIIHUMH CHIIAMH.

©CoNoT AW E

10 CpaBHEHHE TEIUIOEMKOCTEH pa3IUYHBIX BEIICCTB.
11.Hab6nroaeHre KUIEHHS.

12.HabmroieHre TOCTOSIHCTBA TEMIIEPATYPhl TP TUIABJICHUU.
13.Mopenu TEIUIOBBIX IBUTATENEH.



Jlabopamopnsie pabomout u onvinol.

1. OnbIThI MO OOHAPYKEHHIO JICHCTBYSI CHUJI MOJICKYJISIPHOTO MTPUTSIKCHYSL.

2. OMNBITHI 110 BRIPANUBAHUIO KPUCTAJLIOB IIOBAPSHHOM COJU HJTU caxapa.

3. OmnbITHI 1O HAOIIOACHHUIO TEIIOBOTO PACITUPEHUS Ta30B, )KUIKOCTSH U TBEPIBIX TEIL.

4. OmnpenencHue JaBJICHUS BO3IyXa B OAJUIOHE MITPHUIIA.

5. OmebITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb JIaBJICHUS BO3IyXa OT €ro 00béMa U HarpeBaHUsI WU
OXJTQKJICHHSL.

6. [lpoBepka ruMOTE3bl  JMHCHHOH  3aBUCHMOCTH  JUIMHBI ~ CTOJOWKAa  JKHIKOCTH B
TEPMOMETPUICCKON TPYOKE OT TeMIIEPaTyphl.

7. HaOmoneHnue m3aMeHeHUs BHYTPEHHEW 3HEPTUU Tejla B PE3yJIbTaTe TEIUIONepeaud U padoTh
BHCIIHHUX CHJI.

8. HccnenoBanwue siBIeHUS TEILIOOOMEHA ITPU CMEIIIMBAHUN XOJIOAHOHN M TOPSYe BOJIBL.

9. OmpenesneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPU TEIUIOOOMEHE C HarpeThiM
METALTUYECKUM IHJTHHIPOM.

10.Onpenenenue yaeabHOM TEINIOEMKOCTH BEIIECTRA.

11.WccnenoBanue nporecca UCTIapeHHsL.

12.0npenenenue OTHOCUTEILHON BIAKHOCTH BO3AyXa.

13.Ompenenenrie yaeasHON TEIUIOTHI TUIABJICHUS JIbAA.

Pa3zjnen 7. dnekTpuyeckue U MArHUTHbIE SIBJICHUSI.

Onektpuzanus Tea. [{Ba pona 3MeKTpUUECKUX 3apsiioB. B3anMoeiicTBre 3apsKeHHBIX TENI. 3aKOH
Kymnona (3aBUCHMOCTh CHIIBI B3aMMOACWCTBUS 3apsSHKCHHBIX TEJN OT BEIWYHMHBI 3aps/IOB M PACCTOSHUS
MEXTy TeJIaMH).

Onektpudyeckoe Tmone. Hampspk€HHOCTE  AneKkTpudueckoro mons. [IpuHIMN — cynepro3urun
ANIEKTPUYECKHX TT0JIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurtenu snekTpudeckux 3apsioB. DJIEMEHTApHBIA dneKTpudeckuil 3apsa. CTpoeHune aToma.
[IpoBOTHYKH W TUANEKTPUKHU. 3aKOH COXPAHEHHUS AIIEKTPUUECKOTO 3apsi/ia.

DNEKTPUUYECKUI TOK. YCIIOBUS CYIIECTBOBAHHS DIIEKTPUUECKOTO TOKA. VICTOUHUKH MOCTOSIHHOTO
TOKa. JIeHCTBHUS 3JEKTpUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOe, MAarHUTHOE). DIEKTPUYECKHH TOK B
KUAKOCTSX U Ta3ax.

Onekrpudeckas nenb. Cuiia Toka. DiekTpuueckoe HampspkeHne. CONMpOTHUBIICHHE MPOBOIHHKA.
YnenbHOEe compoTHBIEHHE BemlecTBa. 3akoH Owma s ywactka wnenu. llocnemoBarenbHoe U
napaJuieIbHOe COEMHEHUE MPOBOIHUKOB.

Pabora u MomHOCTH 3neKTpudeckoro Toka. 3akoH Jlxoyns—JleHma. DnekTpudeckue Ienu M
MOTPEOUTENH ANEKTPUIECKOI 3Hepruu B ObiTy. KOopoTKoe 3amMbIkaHue.

ITocTosiHHbIe MarHUTHL. B3anMoelicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOe moje. MarHuTHoe
noJsie 3eMJTU U ero 3HaueHwe Ul sku3HH Ha 3emute. OnbiT Dpctena. MarHUTHOE MMOJIE AIIEKTPUIECKOTO
ToKa. [I[puMeHeHre 3MeKTPOMarHUTOB B TeXHUKE. JlelicTBUe MarHWTHOTO IIOJI HA TIPOBOJHUK C TOKOM.
DNEKTPOABUTATENb TOCTOSIHHOTO TOKA. Mcrionb30BaHMe 3JIEKTPOBUTATENCH B TEXHUIECKUX YCTPOMCTBAaX
Y Ha TPaHCIIOpTE.

Omeiter @apanes. SIBieHue MeKTpoMarHuTHON MHAYKIWH. [IpaBmio JleHma. DnexkTporeHeparop.
Croco0bl TIONTYYICHHSI DJISKTPUICCKON JHEPTHH. JICKTPOCTAHITMH Ha BO300HOBJISIEMBIX HMCTOYHHKAX
SHEPTHUH.

Hemoncmpayuu.

DIIeKTpu3amus Tell.

JIBa posa aeKTpHUYecKrX 3aps0B U B3aUMO/ICHCTBUE 3apHKEHHBIX TEI.
YCTpoHCTBO U IEUCTBUE AIIEKTPOCKOIIA.

DneKTpoCcTaTHYeCcKask HHIYKITHSL.

3aKOH COXpaHEHUS DIEKTPUUECKUX 3aPSIA0B.

IIpoBOAHMKY U AMIIEKTPUKH.

MopenupoBaHye CHIIOBBIX JIMHUI 3JIEKTPUIECKOTO TOJIS.

NogakowdE



8.

9. JleHcTBHA DIEKTPUIECKOTO TOKA.

10. DneKTpUYECKHUI TOK B )KUKOCTH.

11. T'a30BHIit pa3psm.

12. H3MepeHue CHIIbI TOKA aMIIEPMETPOM.

13. HM3MepeHune 31eKTPHUUYECKOr0 HAPSHKEHUS BOJIBTMETPOM.

14. Peocrtat u Mara3uH COMPOTHBIICHHUH.

15. BsaumMopeicTBHE OCTOSHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOXHOCTH Pa3esiCHHS OJIIOCOB MarHUTA.

17. MopnenupoBaHue MarHUTHBIX NOJIEH OCTOSHHBIX MarHUTOB.

18. OmnsiT Opcrena.

19. MaruuTHOE 1oJie TOKa. DNEeKTPOMAarHur.

20. [leiicTBHE MarHUTHOTO TOJISl HA MTPOBOJHUK C TOKOM.

21. DnekTpoaBUTAaTENb OCTOSHHOTO TOKA.

22. UccnenoBaHue sSIBJICHUS 3JICKTPOMArHUTHOW WHIYKIIHH.

23. Omnbitel Dapajes.

24. 3aBUCHMOCTb HANpPABICHUS] HHIYKIMOHHOTO TOKA OT YCIOBUH €T0 BOSHUKHOBEHHSI.

25. DnekTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie pabomost u onvimol.

1.  OmpiThl O HAOMIOJICHHIO AIIEKTPU3AIMH TeJl HHAYKIUCH U MPH COMTPUKOCHOBEHHHU.

2. HccaenoBanue NeMCTBUS AIEKTPUIECKOTO MOJIS1 HA IPOBOAHUKHU M AUIIEKTPUKH.

3. CoOopka u mpoBepKa pabOTHI AMEKTPUIECKOH MEIH TOCTOSHHOTO TOKA.

4. V3mepeHue U peryJupOBaHUE CUIIBI TOKA.

5. H3mepeHue u peryaupoBaHue HAIPSIKCHUS.

6. HcciaenoBaHue 3aBUCHMOCTH CHJIBI TOKA, HIYLIETO Yepe3 PEe3UCTOp, OT CONPOTUBICHUS
pes3rcTopa U HanpspKEHHs. Ha Pe3UCTOope.

7. OmbITbl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh AJIEKTPUUYECKOrO CONPOTHUBIICHUS] MPOBOAHHUKA OT
€ro JUIMHBI, IJIOMIAIH MOMIEPEYHOro CeUeHHs U MaTepuaa.

8. IlpoBepka mpaBuia CIOXKEHUS HANpSHDKEHUI NIpU TOCIEIOBATENFHOM COEJUHEHHH JIBYX
PE3UCTOPOB.

9. Ilposepka npasuia Ui CUJIbI TOKA MPH NapaJljIeIbHOM COCIUHEHUH PE3UCTOPOB.

10. Ompenenenue paboOTHI ITEKTPUUECKOTO TOKA, UAYLIETO YEPE3 PE3UCTOP.

11. OmpeneneHune MOIIHOCTH IEKTPHUUYECKOTO TOKA, BBIJEISEMOI Ha PEe3UCTOpE.

12. HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, MAYILETO Yepe3 JIAMIIOUKY, OT HalpsDKEHHUS Ha Hell.

13. Ompenenenne KI1J] nHarpesarems.

14. HccnenoBaHre MarHUTHOTO B3aUMOAEUCTBHS TOCTOSHHBIX MarHUTOB.

15. HM3ydeHne MarHUTHOTO IOJISl TIOCTOSIHHBIX MAarHUTOB IIPU X OOBEINHEHNH U Pa3JIeNICHHUH.

16. HccnenoBanue AeUCTBHA SIIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OmpITEl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH CHJIBI B3aMMOJCHCTBUSl KATYIIKH C TOKOM H
MarHuTa OT CHJIbl TOKA M HANPABICHHS TOKA B KaTYIIKE.

18. HM3ydenue AeiicTBUS MATHUTHOTO IOJISl HA TIPOBOJIHUK C TOKOM.

19. KoHcTpyupoBaHue 1 3yueHHe padOThI JIEKTPOIBUTATEIS.

20. Usmepenne KI1J] anekTpoaBUraTreIbHON YCTaHOBKH.

21. OmpITBI 1O WCCIENOBAHHWIO SBJICHHUS OJIEKTPOMAarHUTHOM WHAYKIHHU: HCCIICIOBAHUE

HcToyHnKH OCTOSTHHOTO TOKA.

W3MEHEHHI 3HAUCHUS U HalpaBJICHUA HHAYKIIMOHHOT'O TOKA.
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Paznen 8. Mexannueckue siBJICHHS.

Mexannueckoe ABwKeHHe. MarepuanbHass Touka. Cucrema orcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOIo JIBMXKEeHU. PaBHOMEpHOE MIpsIMOIMHENHOE IBMkeHre. HepaBHOMepHOE NpsIMOJIMHEHOE
nBkeHne. CpeqHss 1 MTHOBEHHAs! CKOPOCTh Tella IPU HEPaBHOMEPHOM JIBHKECHUH.

VYckopenne. PaBHOyckopeHHOe TMpsMOJHHENHHOe JBibkeHHe. CBoOomHoe mameHue. OMBITHI
Tanunes.

PaBHOMEpHOE ABIKEHHE MO OKpykHOCTH. [lepmon m wacrora oOpamienns. JlnHeiHas u yriioBas
ckopocTH. LleHTpocTpeMuTensHOE YCKOPEHHE.

IlepBriii 3axkoH HptoTona. Brtopoit 3akon Hprotona. Tperuit 3akoH Herotona. IlpuHinumn
CYINEPIIO3ULIUH CHIL.

Cuna ynpyroctd. 3akoH ['yka. Cuna TpeHus: cuia TPEHHsI CKOJIBKEHUS, CHja TPEHUS MOKOS,
JIpyrue BUIbl TPCHHUS.

Cuna TsKeCTH M 3aKOH BCEMHPHOI'O TSATOTEHUs. YCKOpeHHe cBOOOmHOro maneHus. JpmxeHne
waHeT Bokpyr Coinnua. IlepBas kocmuueckas ckopocTs. HeBecoMOCTh U EpErpy3KH.

PaBHOBecme MaTtepuanbHON TOUYKH. AOCOIMIOTHO TBEpAOEe Teno. PaBHOBecwe TBEPHOTrO Tena C
3aKpeIUIEHHON OChbIO BpalieHus. MomMeHT cuiibl. LleHTp TshKeCTH.

Nmnynec tena. U3menenne umnynbca. iMnynbsce cuibl. 3aKOH COXpaHEHUs! UMITyJibca. PeakTuBHOE
JBIDKEHHE.

Mexannueckast pabota u MOIIHOCTE. PaboTa cui TshxecTH, yrnpyroctu, TpeHusi. CBA3b SHEPTUH U
pabotsl. [loTeHnManbpHas SHEPTUs Tesa, HOAHATOrO HaJ MOBEPXHOCTHIO 3eMiH. [loTeHnManbpHas sHeprus
ckaroil npyxuHbl. KuHernueckas sHeprus. Teopema 0 KMHETHYECKOW SHEPrHu. 3aKOH COXpaHEHUS
MEXaHUYECKOUN SHEPIHH.

Hemoncmpayuu.

1. HaGnrogenne MeXaHUYECKOTO ABUKECHUS Tella OTHOCUTEIHHO Pa3HBIX TET OTCUETA.

2. CpaBHeHMe MyTed U TPACKTOPUH ABMIKEHHS OJHOTO U TOTO YK€ TeJa OTHOCHTENBHO Pa3HbIX Tl
OTCUéTa.

3. HM3mepeHnne cKkOpOCTH U YCKOPEHHS PSMOJTMHEHHOTO TBUKECHUSL.

4. VccnenoBaHue NMPU3HAKOB PaBHOYCKOPEHHOTO JBM)KEHUSI.

5. HabmroneHue IBUKEHUS Tea MO OKPYKHOCTH.

6. HaOmroneHne MeXaHWYeCKUX SIBJICHUH, MPOUCXOASIMX B cucTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBM)KCHUH OTHOCHUTEJIBHO KaOMHeTa (PU3UKY.

7. 3aBHCHMOCTBH YCKOPEHUS T€JIa OT MACCHI TeJa U JSHCTBYIOIICH Ha HETO CHJIBI.

8. Habxronenne paBeHCTBa CHJI ITPH B3aUMOJICHCTBHH Tell.

9. HM3meHeHue Beca Tena Py YCKOPEHHOM JIBHYKSHUH.

10.TTepenava uMITybca Ipy B3aMMOJICHCTBUH TEI.

11.TTpeobpazoBaHust SHEPTUH ITPH B3aNMOJICHCTBUHA TEJL.

12.CoxpaHeHne UMITyJIbca TIPH HEYIIPYTrOM B3aUMOJICHCTBHH.

13.CoxpaHeHne UMITYJIbca TIPU a0COIOTHO YIIPYTOM B3aWMOJICHCTBUH.

14.HaGnrogeHue peakKTHBHOTO JBKEHHUS.

15.Coxpanenne MexaHU4IECKOIH 3HEPTUHU IPU CBOOOTHOM Ta/ICHUH.

16.CoxpaHeHne MEXaHU4ECKOW SHEPTUH NIPU JABHKECHUH TeJla TIOA ACHCTBUEM IPY>KHHBI.

Jlabopamopnsie pabomout u onvimol.

1. KoHcTtpyupoBaHue TpakTa AJsl pa3roHa U AajbHEUIIEro paBHOMEPHOTO JIBM)KCHUS IApUKa WIH
TEJEKKH.

2. OmpepneneHue cpegHel CKOPOCTH CKOJNBXKEHHs OpycKa WM ABMKCHHUS IMIApHKa MO HAKIOHHOMN
TJIOCKOCTH.

3. OmnpexerneHne yCKOPEHUS Tela IPU paBHOYCKOPEHHOM IBM)KEHUH MO HAKJIIOHHOM TTOCKOCTH.



4. HUccrnepoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHHM NpPU PABHOYCKOPEHHOM [BM)KCHUH 0e3
HayaJbHOU CKOPOCTH.

5. IlpoBepka TUMOTE3bl: €CIH MPH PABHOYCKOPEHHOM JABMKCHWHU 0€3 Ha4aJbHOW CKOPOCTU MyTH
OTHOCSTCS KaK psAJl HEYETHBIX YHCET, TO COOTBETCTBYIOLIUE MPOMEXYTKH BPEMEHN OJIMHAKOBBI.

6. HccaenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHHSI OT CHITBI HOPMAaIBHOTO JAaBJICHUSI.

7. Onpenenenue ko3 uireHTa TPESHUS CKOJIBKCHYSL.

8. Omnpexenenue KECTKOCTU NPYKHUHBL.

9. Omnpexenenue pabOThl CUJIBI TPEHUS! MPU PAaBHOMEPHOM JBH)KEHUH Tella MO TOPU30HTAIBHON
MTOBEPXHOCTH.

10.Ompenenennie pabOTHI CHITBI YIPYTOCTH MPH MOABEME TPy3a ¢ UCIOIb30BAaHHEM HETIOABUKHOTO
Y TIO/IBIYKHOTO OJIOKOB.

11.M3y4enue 3akoHa COXpaHEHUS SHEPTHH.

Pa3nen 9. Mexannuyeckue Kojie0aHus M BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHUIA: IEPHO/I, YaCTOTa, aMIUIUTYAA.
Maremarndeckuii ¥ Ipy>KUHHBIA MasTHUKH. [IpeBpaliienne sHeprur Ipu Koie0aTeIbHOM ABHKCHUH.

3aryxatomue koyicOanus. BeiHykIeHHbIe KojieOanus. Pe3onanc. Mexanuueckue BojHbl. CBOHCTBA
MeXaHW4eckux BoJH. IlpojmonbHple W TONEepeyHble BOJHBL J[IMHA BOJHBI U CKOPOCTh €&
pacnpocTpaHeHusl. MeXaHM4eCKHUE BOJIHBI B TBEPJIOM TEJIE, CEHCMHUUECKUE BOJIHBI.

3ByK. ' poMKOCTB 3ByKa 1 BbIcoTa TOHa. OTpaskeHue 3Byka. MHpa3Byk U yiabTpa3ByK.

Hemoncmpayuu.
Habmonenne konebanuii Tex Mo AeCTBUEM CHITBI TSHKECTU U CHIIBI YIIPYTOCTH.
Habmonenmne konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habnronenue BIHYKICHHBIX KOJIEOaHUI 1 pe30HaHca.
Pacnpoctpanenne npoJoIbHBIX U MONEPEYHBIX BOJIH (HA MOAETIH).
Habnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHUI PE30HAHC.
Jlabopamopnsie padbomout u onvimol.
1. OmpeneneHue 4acTOTHI M NIEpHOa KOJIeOaHU MaTEMaTHYECKOT0 MasTHUKA.

oukwbdE

2. OmpeneneHre 9acTOTHI U TIepro/ia KOJIeOaHUH PY>KUHHOTO MasTHUKA.

3. UccnenoBanue 3aBHCHMOCTH Tiepro/a KOJIOaHMIA TMOJBEIICHHOTO K HHUTU TPy3a OT JUJIMHBI
HUTH.

4. ViccnemoBaHue 3aBUCHMOCTH MEPHOIA KOJIEOaHUH MTPYKMHHOTO MasTHUKA OT MacChl Tpy3a.

5. TIpoBepka HE3aBUCUMOCTH TepHO/ia KoJeOaHuH rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Ipy3a.

6. OmBITHI, IEMOHCTPHUPYIOIINE 3aBHCHMOCTH IEpUOJa KOJICOaHH TMPYKUHHOTO MasTHHUKA OT
MAacChI Tpy3a U KECTKOCTH MPYKUHBI.

7. U3mepeHne ycKopeHHUs CBOOOIHOTO Ma/ICHUSI.

Pasnen 10. DiiekTpoMarauTHoOe NoJjie M 3JIeKTPOMATHUTHBIE BOJTHBI.

ONEKTPOMarHUTHOE TIOJIe. ODJIEKTPOMAarHUTHBIE BOJHBI. (CBOHCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana 3meKTpOMarHuTHBIX BOJIH. Vcrionp30BaHNe IIEKTPOMATHUTHBIX BOJIH JUISl COTOBOM CBSI3H.

DnekTpoMarauTHas npupoza ceera. CKopocTs cBeTa. BOIHOBEIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CgoiicTBa 31€KTPOMArHUTHBIX BOJIH.

2. BonHoBbIE CBOIICTBa CBETa.

Jlabopamopusie padbomul u onvimel.

1. V3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOHMIIBHOTO TeNle(OHA.

Pa3nen 11. CBeToBbIe sIBJIEHHS.

JlygeBast monmens cBeta. Mcrounuku cBera. [IpsmonuHeitHOE pacnpocTpaHeHre cBeTa. 3aTMEHMS
Comnmna u JIyasl. Otpakenne csera. [1nockoe 3epkaino. 3akoH OTpakKeHHS CBETA.

IIpenmomiienne cBera. 3akoH mpernomieHUs cBeTa. llogHOe BHyTpeHHee OTpakeHHE CBeTa.
Hcmonp30BaHuE MOTHOTO BHYTPEHHETO OTPAXKEHHS B ONTHYECKUX CBETOBOZAX.



Jlunza. Xop mydeit B muH3e. OnTudeckas cucreMa ¢oTroanmnapara, MUKpOCKoNa U Tejaeckona. ['na3
KaK ONTHYECKas cucTeMa. biin3opykocTh U JaTbHO30PKOCTb.
Pasznoxenne Oemoro cBera B cnekTp. OmbiTel HbioToHa. ClokeHHE CIEKTPAIbHBIX IIBETOB.
Hucnepcus csera.
Hemoncmpayuu.
IIpssMonuHeHOE PaCIPOCTPAHEHUE CBETA.
OTpakeHue cBeTa.
[Nony4enue n3o0pakeHuil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomnenue csera.
OnTHueckuii CBETOBOA.
Xon yueit B coOuparolei Tunsze.
XoJ J1ydel B pacCceuBarollel JIUH3E.
[Nony4enue n3o0paskeHHIi C MOMOILBIO JINH3.

©ONAR~wWDN R

. [punnun petictBus ¢oroarnmnapaTa, MUKPOCKOTA U TEIECKOTA.
10.Mopens rna3za.
11.Pa3noxeHue OSJIOro CBETa B CIIEKTP.
12 TTomyuenne 6e10T0 cBeTa MPH CIIOKEHUU CBETA PA3HBIX [[BETOB.
Jlabopamopnuie pabomost u onvimol.
1. HccnenoBaHue 3aBUCMOCTH YTJIa OTPaKEHHS CBETOBOTO JIydya OT yIJia MaJICHHS.
2. H3ydeHue xapaKTEpUCTHK U300paKEHUS MpeIMeTa B IJIOCKOM 3epKalle.
3. HccnenoBaHne 3aBUCMMOCTH yIJIa MPEIOMIICHUSI CBETOBOTO JIydya OT yIJla MaJeHusl Ha TPaHuLe
«BO3IYX—CTEKJION.
4. Tlonmy4yeHue n300paskeHHUI C MOMOILBIO COOMPAIOLIEH JINH3BI.
5. Omnpeaenenune GpoKyCHOrO PacCTOSHUSA U ONTUYECKOM CHITBI COOMPAIOILEH JIMH3bI.
6. OmbITHI IO Pa3IOKEHHIO OEJI0T0 CBETa B CIIEKTP.
7. OmbITHI 110 BOCTIPUATHUIO IIBETA MPEIMETOB NP UX HAOJIIOJCHUHU Yepe3 [IBETOBbIE (PUIIBTPHI.
Pasnen 12. KBaHTOBBIC SIBJICHHS.
Omnbitel Pezepdopna u mnanerapHas mogens atoma. Mogens atoma bopa. Ucmyckanue u
norJioneHye ceera aroMoM. KBautel. JInHeiuaTbie CIEKTPHI.
PaguoaktuBHOCTE. AJbda-, Geta- U ramMma-uznydeHusi. CtpoeHue aTomHoro siapa. Hykmonnas
MOJeIlb aTOMHOT0 sizpa. M3oronsl. PagnoakTuBHble npeBpamenus. Ilepron noxypacmnaga aTOMHBIX sSAEp.
SAnepHbie peakuy. 3aKOHBI COXPaHEHHS 3apsII0BOI0 M MACCOBOIO YHCEIl. DHEPrHsl CBA3H aTOMHBIX
anep. Cesi3b Macchl ¥ SHepruM. Peakum cunresa u aeienus saep. Merounnku saepruu ContHIA U 3BE3A.
SAnepnas sHepreTuka. JleficTBUS paluOaKTUBHBIX U3TyUYEHHUN Ha KUBBIE OPraHU3MBI.
Jemoncmpayuu.
CreKTphl U3Ty4eHUs U TIOTJIOLICHUSI.
CreKTphl pa3ITuuHBIX Fa30B.
CrnexTp Boaopoaa.
Habnronenue tpexoB B kamepe BunscoHa.
Pabora cuérunka HOHU3UPYIOMNX H3ITydYeHHH.

Uk wbdE

Perucrpanus uzinydyeHuss IpUpOAHBIX MUHEPAJIOB U POLYKTOB.

Jlabopamopnuvie pabomot u onvinol.

1. HaOmionenne CIUTOIIHBIX M TUHEHYATHIX CIIEKTPOB W3TYUECHHMS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YaCTHUIIBI TI0 TOPMO3HOMY IyTH (110 oTorpadusim).

3. H3mepenue paaroakTHBHOTO GOHA.

IloBTOpPUTEILHO-00001IAIOIINIA MOTYJIb.

IToBTOpHTENEHO--0000IIAIOIIMIT MOAYJIh IPEIHA3HAYCH IJIs CHCTEMAaTH3allMk W 000OIICHIS
MPEIMETHOTO COJIEP)KaHUS U OIbITa JAEATENbHOCTH, MPHOOPETEHHOTO MpH HM3YYEHHH BCEro Kypca
GU3NKU, a TaKKe JUIA TMOJATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy TO (u3uke s
00yJaronuxcsi, BRIOPABIIHUX 3TOT YICOHBIN MTPEAMET.



IIpu u3yueHuu JAHHOTO MOAYJS PEANM3YIOTCS U CHUCTEMATU3UPYIOTCA BUABI NEATCIBHOCTH, HA
OCHOBE KOTOPBIX 00€CIeUYMBaeTCs JOCTIKCHUE TIPEAMETHBIX W METalPEIMETHBIX ILIaHHUPYEMBIX
pe3yabTaToB 00ydeHUs, POPMHUPYETCS €CTCCTBEHHOHAYUYHAs! TPAMOTHOCTh: OCBOSHHE HAyYHBIX METOOB
WCCJICJIOBAHUS SIBJICHUH MPHUPOJBI U TEXHUKH, OBJIAJICHUE YMCHUSIMU OOBSICHATH (PU3UYCCKHUE SIBICHUS,
MIPUMEHSIS TTOJIYYCHHBIE 3HAHUS, PEIIaTh 3a/1a4, B TOM YHCJIC KAUeCTBEHHBIC U SKCIIEPUMEHTAILHEIE.

[IpuHIMNUaNbHO AESITENBHOCTHBIM XapaKTep JAaHHOTO pasliefia peaausyeTcs 3a CYET TOTo, 4YTO
00yJaroluecst BRITIOTHSIOT 3a/1aHUs, B KOTOPBIX UM IIPEIaracTcs:

HAa OCHOBE TOJYYCHHBIX 3HAHHH PACIO3HABATh M HAYYHO OOBICHATH (DU3MUECKUE SIBICHUS B
OKpY>Karolel Mpupoe U MOBCETHEBHOM KU3HMU;

UCIIOJIb30BaTh HAYYHBIC METOJIbI UCCIICIOBAHMS (PU3NUCCKUX SBJICHUM, B TOM YHUCIIE JUIS TIPOBEPKH
TUIIOTE3 U MOJYUYEHUSI TCOPETUUECKUX BHIBOJIOB;

OOBSACHATH HAyYHBIC OCHOBBI HaWOOJiee BAXKHBIX JOCTMIKEHUN COBPEMECHHBIX TEXHOJIOTHH,
HalpuMep, NPAKTHUYECKOTO WCIOJBb30BAaHUS PA3IUYHBIX HCTOYHUKOB JHEPTHM HAa OCHOBE 3aKOHA
MIPEBPAILICHUS U COXPAHEHUS BCEX M3BECTHBIX BUIIOB DHEPTHUHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOTPAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Wsyuenne (u3WKM Ha YpOBHE OCHOBHOTO OOIIETo 0oOpa3oBaHUs HANPAaBICHO Ha JIOCTIDKEHHE
JIMYHOCTHBIX, METAIIPEIMETHBIX 1 IIPEAMETHBIX 00pa30BaTENIbHBIX PE3YJIBTATOB.

B pesynbprare mzydeHus QpU3MKM Ha yPOBHE OCHOBHOTO 0OIIero odpa3zoBaHusi y 00ydaromierocs
OyzayT c(hOopMHPOBaHEI CIIEAYIOIINE JMYHOCTHBIE PE3YIbTAThl B YACTH:

¢ 1) NATPHOTHYECKOT0 BOCIIMTAHUS:

® — MpOSIBJICHWE HMHTEpeca K HUCTOPUU M COBPEMEHHOMY COCTOSHHIO POCCHMCKON (hHU3NUecKoit
HayKUy;

® — [ICHHOCTHOE OTHOILIECHUE K JOCTIPKEHUSIM POCCUHCKHUX YUEHBIX--(PU3HKOB;

¢ 2) rpa:kIaHCKOr0 ¥ TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUSA:

® — TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYKICHHMH OOIIECTBEHHO 3HAYMMBIX W 3THUYECKHX
npo0JjieM, CBSI3aHHBIX ¢ IPAKTHYECKUM IPUMEHEHHEM TOCTHXKEHUH (HU3nKy;

® — 0CO3HaHME Ba)KHOCTH MOPAJIbHO--3THYECKUX IPUHLIUIIOB B IESTEIBHOCTH YIEHOTO;

© 3) 3¢cTETUYECKOT0 BOCIIMTAHUS:

® — BOCHPUATHE SCTETHUECKMX KadecTB (U3MUECKOW HayKH: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOroCTH, TOYHOCTH, JTJAKOHUYHOCTH,

®4) IEHHOCTH HAYYHOI'0 IO3HAHUSL:

® — OCO3HAaHHUE LEHHOCTH (YU3NYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA IO3HAHUS MUPA, OCHOBEI
Pa3BUTHS TEXHOJIOIMH, BAXKHEHUIIEH COCTABISIOIEN KyIbTYPBI;

® — pa3BUTHE HAYYHOU JIFOOO3HATEILHOCTH, HHTEPECA K UCCIIEIOBATEIILCKOM ACATEIILHOCTH;

¢ 5) ¢popMupoBaHus KYJbTYPbI 310POBbSl M SMOLUOHAIBLHOI0 0J1arONOIyYHs:

® — OCO3HaHHWE LIEHHOCTH 0€30macHOro odpas3a XMU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTH NpaBMJI OE30MAaCHOTO MOBENEHUS Ha TPAHCIOPTE, HA JOPOrax, C AJIEKTPUUECKHM U TETJIOBBIM
000pyI0BaHUEM B JOMAITHUX YCIOBUSIX;

e — c(hopMHPOBAHHOCTh HaBbIKA pediieKCHU, MPU3HAHKME CBOETO IMpaBa Ha OMIMOKY W TaKOTrO JKe
npaBa y Ipyroro 4eloBeKa;

® 6) TPY10BOr0 BOCIMTAHUS:

® — AaKTHMBHOE Y4YacTHE B DPELICHUM MPaKTHUYECKHX 3a7ad (B paMKax CeMbH, 0Opa3oBaTeNbHON
OpraHu3alyy, ropoaa, Kpas) TEeXHOJIOTMYECKOM M COLMAIBbHOW HANpaBIeHHOCTH, TPEOYIOIIMX B TOM
yucie U GU3NUECKUX 3HAHUM;

® — HHTEpEC K MPAKTUIECKOMY U3yUeHHIO ITpodeccuil, CBI3aHHBIX C (PU3UKON;

¢ 7) 3KOJIOTUY€CKOr0 BOCIIUTAHMS:

® — OpreHTalMs Ha IPUMEHEeHne (PU3NUECKUX 3HAHUHN TSI PeLIeHus 3a/1a4 B 00JIaCTH OKpY>Karolei
CpeJibl, IUTAaHUPOBAHUS MOCTYIIKOB M OLIEHKH MX BO3MOYXHBIX MOCIIEACTBHH JJIs1 OKPYKaIOIIEH cpenpl;

® — OCO3HaHME TI00aTBLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM U ITyTeH UX pelIeHus;

¢ 8) ajanTanuM K N3MEHSIOIMMCS YCJIOBHSIM CONMAIBHON U PUPOAHON cpeabl:

® — IOTPeOHOCTh BO B3aMMOJEHCTBHU NPU BBHIOJHEHWH HCCIEIOBaHUN M MPOEKTOB (pr3nvecKoit
HaIlpaBJICHHOCTHU, OTKPBITOCTH OIIBITY U 3HAHUAM APYIUX;

® — [IOBBILICHNE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 NPAKTUUECKYIO IEATEIbHOCTb;

e — OTPeOHOCTh B POPMHUPOBAHUY HOBBIX 3HAHUI, B TOM YMcie GOPMYIUPOBATH HJIEH, TIOHSITHS,
TUIIOTE3bI O PU3HYECKUX OOBEKTaX M SBICHUIX;

® — ocO3HaHKE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 001acTH HU3HKY;

® — MJIAHWPOBAHKE CBOETO PAa3BUTHUS B IPUOOPETEHNH HOBBIX (PH3MUYECKHUX 3HAHUI,

® — CTpEeMJICHHE aHAJIM3UPOBATh U BBUIBJIATH B3aUMOCBS3U IIPUPOBI, OOIECTBA U SKOHOMHKH, B
TOM YHCJIE C UCTIONB30BAaHUEM (DU3MUECKUX 3HAHUI;



® — OIICHKA CBOWX JICHCTBHUH C YYETOM BIHMSHUS HA OKPYKAIOIIYIO CPE/y, BOBMOXKHBIX TTT00ATBHBIX
MOCJIEACTBUI.

METAIPEJMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHUS MporpaMMbl IO (HU3MKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHHs Y
oOyuJatomerocs 0yayT cpopMHpPOBaHEI MeTANPEIMETHBIE Pe3yJbTATHI, BKIIOYAONIUE TO3HABATEILHBIC
VHUBEpCAIbHBIC y4eOHBbIE JIEHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC Y4YCOHBIC JCHCTBHUSA,
PETYJIATUBHBIC YHUBEPCALHBIC YUCOHBIC ICHCTBYSI.

Ilo3naBaTe/ibHbIe yHHBepPCaJIbHbIe YieOHbIe AeiicTBUA

BazoBble JJoruueckne 1eHCTBHA:

® BBISBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbBIC MPU3HAKA 00BEKTOB (SBICHU);

® YCTaHABJIMBATh CYNICCTBEHHBI NpPU3HAK KIACCH(DUKAIMH, OCHOBaHHS JUIsl OOOOINCHHS |
CpaBHCHHS;

® BLISIBJISITh  3aKOHOMEPHOCTH M TIPOTUBOPEUUS B paccMaTpuBacMbIX (akTax, MAaHHBIX |
Ha6HIO)ICHI/ISIX, OTHOCAIIUXCSA K (1)I/I3I/I‘ICCKI/IM SIBJICHUSM,

® BBISABIISITH HpI/I‘II/IHHO-'CJICI[CTBCHHI)IC CBsI3HU HpI/I I/I3y‘-ICHI/II/I (1)I/I3I/I‘-ICCKI/IX ﬂBHeHHﬁ u HpO]_[CCCOB,
aejlatTb BBIBOJbI C HCIIOJB30BAHUEM IleIlyKTI/IBHI)IX nu I/IHILyKTI/IBHI)IX YMO3aKJ'IIO‘-ICHI/II7I, BbBIIBUT'AaTh
THUIIOTE3HBI O B3AUMOCBA3AX (I)I/I?;I/I‘ICCKI/IX BCIINYHH,

® CaMOCTOSITEIBHO BBIOMPATh CMOCOO pelieHus ydueOHOW (usnyeckoil 3amaun  (CpaBHEHHUE
HECKOJIbKMX BapUaHTOB pEIICHHs, BBIOOP HaMOOJIEe MOIXOAMIIETO ¢ Y4ETOM CaMOCTOSATEIBHO
BBIJIEJICHHBIX KPUTEPHUEB).

Ba3zoBble HcclienoBaTeIbCKHE AelCTBHUS:

® ICIIOJIb30BATh BOIIPOCHI KaK MCCIICA0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;

® [IPOBOJIUTH TI0 CaMOCTOSITEIBHO COCTABJICHHOMY IIJIAHY OIBIT, HECIOXKHBIH (U3NYECKUi
IKCTIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (DU3NIESCKOTO SBIICHUS;

® OlICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh WH(POPMAIMIO, TONYyYCHHYIO B XOJE
MCCJICIOBAHUS WK YKCIICPUMEHTA;

® CaMOCTOSITENIBHO  (pOpMyITHpOBAaTh OOOOINEHHMSI W BBIBOABI IO pPE3yJbTaTaM MPOBEIEHHOTO
HaOIIOEHHS, OIbITA, UCCIIET0BAHNS,

® IIPOTHO3MPOBATh BO3MOXHOE JalibHEIIee pa3BuTHE (GPU3NIECKUX TPOIIECCOB, a TAKXKE BBIBUTATH
MIPEIIOJIOKEHUS 00 UX PA3BUTUU B HOBBIX YCIOBUSAX M KOHTEKCTAX.

Padora ¢ nndopmanueii:

® IIPUMCHSThH Pa3IMYHble METOJbl, HHCTPYMEHTHI U 3aIpOChl MPH MOKCKEe U 0TOOpe WHpOpMALUU
WM JJAHHBIX C YYETOM MPEIIOKEHHON yueOHOH pru3mueckoit 3anaum;

® AHAJIM3UPOBATh, CUCTEMATU3MPOBATh W HWHTEPIIPETHPOBATh MHMOPMAIIMIO PAa3IMYHBIX BUAOB U
¢dbopM npeCcTaBICHMS;

® CaMOCTOSITEIbHO  BBIOMpaTh  ONTUMAIbHYK (OpMYy MpEACTaBICHHWsS HHPOPMAIMH H
WITIOCTPUPOBATh pelIaeMble 3ajaudl HECJIOKHBIMUA CXEMaMH, JuarpaMMaMH, WHOH TpapuKoH W HX
KOMOHWHAIASIMH.

KoMMyHMKaTHBHbIE YHHBEPCAJIbHbIE y4eOHbIE 1elCTBUA:

®B X0/¢ OOCYXJICHHS Y4eOHOrOo MaTepHualia, Pe3yJbTaToB JA0OPATOPHBIX PabOT U TMPOEKTOB
3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCY)KIaeMOH TeMbl M BbICKA3blBaTh HJIIEH, HAICJIICHHBIC HA PEIICHHE
3a/1a91 ¥ TOIepKaHre OJIaroKeIaTeIbHOCTH OOIICHIS;

® COIIOCTABIISATh CBOM CYXIEHUS C CYXACHHAMHU JPYTUX YYaCTHUKOB JUAJIOTa, OOHApPYKHBATh
pasIuyre U CXOJCTBO MO3UIIHIA;

® BRIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



® IyOJIMYHO TIPEJICTABIISATh PE3YJILTAThl BBIMOJHEHHOTO (DU3UYECKOrO OIbITa (IKCIIEPUMEHTA,
HCCJICIOBAHUS, TIPOCKTA);

® IOHMMaTh W UCHOJb30BaTh NPEUMYIICCTBA KOMAHIAHOW W WHAMBHIYaJdbHOW pabOTHl TpH
PEIICHUY KOHKPETHOW (YU3NYECKON TIPOOIIESMBI;

® IPUHUMATh IIEJTU COBMECTHOW JACSITEIbHOCTH, OPraHM30BBIBAThH JCUCTBUSA MO €€ JOCTHKCHUIO:
pacripenensaTh poiH, OOCYXKIaTh IMPOILECCHl U PEe3yJIbTaThl COBMECTHOH paboThI, 0000IIaTh MHEHUS
HECKOJIbKHX JTIOJICH;

® BBITIOJHSTH CBOIO YacTh PA0OTHI, JJOCTHUTasi KAYECTBEHHOTO PE3yNbTaTa MO CBOEMY HAIPaBIICHHUIO
Y KOOPJAUHUPYS CBOU JACHCTBUS C IPYTHMH WICHAMH KOMaH/IbI;

® OI[CHMBATh KAauyecTBO CBOETO BKJIQJa B OONIMH MPOAYKT IO KPHUTEPUSAM, CaAMOCTOSTEIHHO
c(hOpMYITHPOBAaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSL.

PerJI'ilTI/IBHbIe YHHUBEpPCAJIBHBIC yqeﬁnble I[eﬁCTBHH

Camoopranusanms:

® BLISIBJISITH NIPOOJIEMBI B KM3HEHHBIX M YYEOHBIX CHUTyalusX, TPEOYIOIMX JJs pPEHICHUs
(U3MYECKUX 3HAHUH;

® OPUEHTHPOBATHCA B PA3NUYHBIX IMOAXO0JAX MPHUHATHS pelIeHUH (MHAWBHIYyaJbHOE, NMPUHATHE
pellieHus B IpyIIe, NPUHITHE PEeLIeHUH TPYIIIOoi);

® CAMOCTOSITENBHO COCTABIATh AITOPUTM pelIeHHs PU3MYECKON 3aJauu WM IUIaHa MCCIeI0BaHUs
¢ y4€TOM HMEIOLINXCSI PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBATh MpeisiaracMble
BApUAHThI PELICHU;

e j1e71aTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PELICHHUE.

CaMOKOHTPO/Ib, IMOIMOHAIbHBIN HHTEJIJICKT:

® JaBaTh aJIeKBAaTHYIO OIIEHKY CUTYallUH U TpeJiarath IUlaH e€ N3MEHEeHNUS;

® O0BACHATH NIPUYMHBI JIOCTIKEHHUS (HEOCTIKEHHS) Pe3yIbTaToOB JESATEIbHOCTH, IaBaTh OIICHKY
npUOOPETEHHOMY OTIBITY;

® BHOCUTHb KOPPEKTHBBI B JEATEIBHOCTb (B TOM 4YHCJIE B XOJA BBINOJHEHHA (DHU3MIECKOTO
UCCIICIOBAaHUSl WJIM TIPOCKTAa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, W3MEHUBIIHMXCS CHUTYAIHH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYAHOCTEH;

® OIIEHNBATh COOTBETCTBUE PE3YJIbTaTa LIETH U YCIOBHSIM;

® CTaBUTH ce0s Ha MECTO JPYroro 4YejoBeKa B XOJ€ CIopa MU JUCKYCCHHM Ha HAY4YHYIO TEMY,
MTOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYToro;

® [IpU3HABATh CBOE MPABO HA OIMMOKY MPHU pelieHrH GU3NUECKUX 33ja4 WM B YTBEPKACHUSIX HA
Hay4YHBIE TEMBI M TAKOE K€ TPaBO IPYToro.

HPEJIMETHBIE PE3YJIBTATDI

K konuy oOyuenus B 7 Kjaacce mpeIMeTHBIE Pe3yabTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpaXKaTb
c(hOpPMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

® UICTIOJIB30BATh TOHATHA: (U3NYECKHE M XUMUYECKHE SBICHHUS, HAONIONEHWE, SKCIEPHUMEHT,
MOJIeJb, TUIOTE3a, SANHULBI (PU3HYECKUX BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS BEIIECTBa
(TBEépmoe, KHIKOE, Ta3000pa3HOE), MEXaHWYEeCKOe [BW)KEHHE (pPaBHOMEpHOE, HEepaBHOMEPHOE,
NpSAMOJMHEHHOE), TPAaeKTOPHs, PaBHOAEHCTBYIOINAs cuia, nedopmanus (ympyras, IUIacTHYecKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/BI;

e paznuuarh sABieHUs (Auddys3us, TEMIOBOEe MABWXKEHHE YACTHUI[ BELIECTBA, PABHOMEPHOE
JIBUKEHNE, HEPAaBHOMEPHOE IBW)KEHHE, MHEPLMs, B3aUMOJEIHCTBHE TeJ, pPaBHOBECHE TBEPABIX TEN C
3aKpEeNIEHHON OCBIO BpallleHUsA, IepeJada JAaBiIeHHUs] TBEPABIMH TeNaMH, >KUIKOCTSIMH W Tra3amu,
aTMocepHOe [aBJIeHHE, IUIaBaHWE TeJ, NPEBPAIleHUs MEXaHWYECKOW HHEPruH) MO ONHCAHUIO HX
XapaKTepHBIX CBOWCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX AaHHOE (PU3HYECKOE SBIICHHUE;



® pacIio3HABaTh MPOSBICHUE H3YUCHHBIX (DPU3MUECKUX SBICHUH B OKPYKAIOLIEM MHpE, B TOM YHCIIE
¢bu3nueckue SBICHUS B IPUPOJE: IPUMEPHI IBIKEHUS C PA3IMYHBIMU CKOPOCTSAMH B KUBOH U HEXHBOH
IpUpoAe, ACUCTBUE CHIIBI TPEHUS B MIPUPOAE U TEXHUKE, BIUSHHE aTMOC(HEPHOrO AABICHUS Ha JKMBOH
OpraHu3M, IUIaBaHUE PHIO, phlUaru B TENE YEJIOBEKa, IIPU ATOM IIE€PEBOAUTH NMPAKTHYECKYIO 3a/1ady B
y4eOHYI0, BBIJISISTH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (DU3MUECKUX SBICHUI,

® OIUCHIBATh W3yUCHHBIE CBOMCTBA Tel U (pu3nvYecKue SIBICHUs, UCTIONb3YS PU3NUECKUE BETHYNHEI
(macca, 00bEM, INIOTHOCTH BEIIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa
TSDKECTH, BeC Teja, CHjIa TPEeHHUs, JaBieHHe (TBEPAOrO Telsa, XKUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHIIA,
MeXaHH4yecKass padoTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3((HUIMEHT MOJE3HOIO IeHCTBUS
MEXaHU3MOB, KHMHETHMYECKass M TMOTEHLMaJbHAs HHEPrusl), NPU ONUCAHWU INPABIWIBHO TPAaKTOBATh
¢bu3nUecKuil CMBICI HCHONB3YEMbIX BEJIMYMH, MX O003HAueHWS M €AMHUIBI (U3UYECKUX BEJIMYUH,
HaxXoIuTh (POpMyJIbl, CBA3BIBAIOILNE NAHHYIO (U3MUYECKYIO BEJIMYHMHY C APYTMMHU BEIMYMHAMHM, CTPOUTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETHUYMH;

® XapaKTepHU30BaTh CBOWCTBA Teld, (U3MYECKHWe SBICHUS M MPOIECCHl, HCIIONB3Ysl TpaBHia
cloXeHus cunl (BAONb OAHOM mpsimoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, NpaBUIIO
paBHOBecHs pbruara (010Ka), «30JI0TO€ IPABUII0» MEXAHHKH, 3aKOH COXPaHCHHS MEXaHUYECKOI SHepruuy,
IPY 3TOM AaBaTh CJIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aIIUCBHIBATh €0 MAaTEMAaTHUECKOE BBIPAKECHUE;

® 00BACHATH (pU3MYECKHE SIBICHUS, MPOIECCHl W CBOWCTBA TEJN, B TOM YHCIE€ W B KOHTEKCTE
CUTyalluil MpPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh INPUUYMHHO--CIIEIACTBEHHBIE CBS3H,
CTpOUTH OOBSICHEHUE U3 1—2 JOrMYEeCKHUX IIaroB ¢ OMOpod Ha 1-2 M3yueHHBIX CBOMCTBA (PU3MUYECKHUX
SBJICHUH, (PU3NYIECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

e pemiaTh pacdyéTHbIC 3a7aud B 1-2 HeWCTBHs, MCIOJb3Ys 3aKOHBI M ()OPMYJIBL, CBS3BIBAIOILUE
¢du3nyuecKue BeITMYUHBI: HA OCHOBE aHAJIN3a YCJIOBHSI 3a/Ia4M 3alMChIBATh KPATKOE YCIOBHE, TTO/ICTABIISTH
¢usnueckue BeNMWYMHBI B (OPMYJIBI M TMPOBOIUTH PAcu€Thl, HAXOIWUTHh CIPABOYHBIC JaHHBIE,
HEOOXOIUMEIE JIJIsl pellleHHs 3ajiad, OIIEHUBATh PEATMCTUYHOCTD MOTY4YeHHOH (PU3NYeCKOil BeTMUNHBL,

® pacro3HaBaTh NPOOJIEMBI, KOTOPblE MOXKHO DEIINTh NPU IMOMOIIM (DU3UYECKUX METOIOB, B
ONMCAaHWM HCCIEIOBAHUS BBIACISATH IPOBEPSEMOE NPEANONOXKEeHWe (TUIOTe3y), pas3indaTh |
MHTEPIPETUPOBATH MOJIyYEHHBIH Pe3yNbTaT, HAXOAUTh OMIMOKM B XOJE OIBITA, ENaTh BHIBOABI 110 €r0
pe3ynabpTaTaM;

® IPOBOAUTEL OMNBITHI MO HAOMIONCHWIO (U3UUECKUX SIBICHMH WM (U3UUECKUX CBOMCTB Tel:
dopMynupoBaTh  IpoOBEpsSeMble  MPEINONOKEHHUs, COOMpaTb yYCTAaHOBKY W3  HPEIJIOKEHHOTO
000pYyI0BaHMsI, 3aIIMCHIBATH XOJ1 OIbITa U (POPMYJINPOBATH BHIBOBI,

® BHITMIOJTHATD TPSIMBIE W3MEPEHHsSI PACCTOSHWSA, BPEMEHH, Macchl Tena, 00bEMa, CHIBI H
TEMIIepaTypsl C HCIOJIB30BAHUEM aHAJIOTOBBIX W LU(POBBIX NPUOOPOB, 3alMCHIBATH ITOKA3aHUS
npruOOpOB ¢ yUETOM 3aJaHHOM aOCOMIOTHOM MOTPEHIHOCTH U3MEPEHUIl;

® IPOBOJIUTL HCCIICJIOBAaHUE 3aBUCUMOCTH OJHOW (U3MUECKOW BEIMYMHBEI OT JPYrod C
WCIIOJIb30BaHUEM MPSIMBIX M3MEPEHUH (3aBHCHUMOCTH IIyTH PaBHOMEPHO JABIDKYILETOCS Tela OT BPEeMEHHU
JBWKEHHS TeJa, CHJIBI TPEHHUS CKOJIbKEHHsI OT Beca Teja, KadecTBa OOpaOOTKH MOBEPXHOCTEH Tel U
HE3aBHCUMOCTH CHJIBI TPEHHS OT IUIONIAJAW CONPUKOCHOBEHUS TEJ, CHUJIBl YNPYTOCTH OT YJ/UTMHEHUS
MIPY’KUHBI, BHITAIKMBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tella M OT IJIOTHOCTH KHUIIKOCTH, €&
HE3aBHUCUMOCTH OT TUIOTHOCTH TeJia, OT NIyOWHBI, Ha KOTOPYIO MOTPYKEHO Telo, YCIOBUIl IIaBaHus Tell,
YCIIOBUH paBHOBECHsI pbluara W OJIOKOB), y4acTBOBAaTh B IUIAHWPOBAHHU YYEOHOTO HCCIICIOBAHMS,
coOMpaTh YCTaHOBKY U BBITIONHATh HM3MEPEHHUs, CIEeAysl MPEIUIOKEHHOMY IUIaHy, (QHKCHPOBAThH
pe3ynbTaThl TOMYYEHHOW 3aBHCHUMOCTH (U3MUYECKUX BEIMYMH B BHAE MNPEAJIOKEHHBIX TaOmuI u
rpaMKOB, AeNaTh BEIBOJBI 10 pe3yIbTaTaM HCCIICIOBAHNUS;

® [IPOBO/IUTh KOCBEHHBIE M3MEpEHUs] (PU3NYECKUX BEIUYUH (IUVIOTHOCTh BEIIECTBA >KUIKOCTH U
TBEPIOTO TEJa, CHIIa TPEHUSI CKOJIBKEHUS, JaBJICHUE BO3yXa, BEITAIKABAIONIAS CHIIA, JEHCTBYIOIIAs Ha
HOIPYKEHHOE B JKUAKOCTb TE€NO, KOI(MGUIMEHT IMOJIE3HOI0 NEUCTBUS NMPOCTHIX MEXaHU3MOB), CIEAYs
IPEJIOKEHHOM MHCTPYKLUU: TIPU BBIIOJIHEHUH U3MEPEHUH COOUpaTh SKCIEPUMEHTAIIbHYIO YCTAaHOBKY U
BBIUHCIISITh 3HAYCHNE HCKOMOW BEIIMYUHBL;



® cO0JIOIaTh TPaBUiIa TEXHUKH 0€30IMaCHOCTH IIPU padoTe ¢ J1a0OpaTOPHBIM 000y I0OBAaHHEM;

® YKa3pIBaTh IMPHUHIUINbI JAEHCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOWCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAroIIMecss Ccocyapl, OapoMeTp, pblvyar, MOABMKHBIA W HENOJBIKHBIA OJIOK,
HaKJIOHHAs TNIOCKOCTB;

® XapaKTeprU30BaTh NPUHIUIBI JCHCTBUS M3YyYEHHBIX MNPHUOOPOB M TEXHHUUYECKHX YCTPOHCTB C
OMOpOH Ha WX OmMcaHus (B TOM 4YHCIE: HOAIIUITHUKH, YCTPOHCTBO BOAONPOBOAA, THAPABIUYECKHUM
Npecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), HCIONb3ys 3HAHUS O CBOMCTBaX
¢$u3NUecKUX SBICHUNH U HE0OX0AUMBIE (pU3nYecKHe 3aKOHBI U 3aKOHOMEPHOCTH;

® IPUBOJUTH NPHUMEPH! (HAXOAUTh MH(OPMAIMIO O TPUMepax) MPaKTHYECKOTO HCIIOIb30BAHMS
¢u3nuecKkux 3HAHWH B TIOBCEJAHEBHOW JKM3HU Ui obecrieueHHs Oe30MacHOCTH MpHU OOpallleHHH C
npubopaMd W TEXHUYECKUMH YCTPOHCTBAMH, COXpPaHEHHUS 3JI0pOBbS M  COOJIOACHUS HOPM
9KOJIOTHYECKOTO TIOBS/ICHUSI B OKpY KaroIllei cpene;

® OCYILIECTBIIATH OTOOP MCTOYHWMKOB MH(popmamuu B VHTEpHETE B COOTBETCTBHU C 33/IaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHWN M MyTEM CPaBHEHHS Pa3IMYHBIX HCTOYHHKOB
BBIZICTIATH HHPOPMAIINIO, KOTOPAs SBISETCS IPOTHBOPEYHBON HITH MOXKET OBITH HEJJOCTOBEPHOI;

® JICTIONIB30BAaTh TIPH  BBINIOJIHEHWM YYEeOHBIX 3aJaHUil  HAYYHO--TIOMYJSIPHYIO JIUTEpaTypy
(Gu3ugecKoro cojiep)kaHus, CIPAaBOYHBIE MaTepuaibl, pecypchl cetn MHTepHeT, BIameTb NnpuéMamu
KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHms MHPOPMAIMU U3 OJJHOH 3HAKOBOW CHCTEMBI B APYTYIO;

® CO31aBaThb CO6CTBCHHI>I€ KpaTKHUEC NMMCbMCHHBIC U YCTHBIC COO6HI€HI/I$1 Ha OCHOBE 2—3 MCTOYHHKOB
uHpopMauu (PHU3MYECKOTO COJACpKaHHs, B TOM YHCIE MYOIMYHO JeNIaTh KpPaTKHUE COOOLICHHS O
pe3yibTaTax MPOSKTOB WM YYSOHBIX HCCIICIOBaHMA, NMPU 3TOM TI'PAMOTHO HUCIOJIb30BaTh H3y4YCHHBIN
HOHSITUIHBIN anmapar Kypca (U3UKH, COIPOBOXKIATh BHICTYIUICHHE TIPE3EHTAINEH;

® [IpU BBINTOJIHCHUN yqe6Hbe IIPOCKTOB U I/ICCJ'Ie[IOBaHI/II\/'I pacnpeaciiaTb 00SI13aHHOCTH B rpymiec B
COOTBC€TCTBUU C IIOCTABJICHHBIMH 3aJad4aMH, CJIICAUTH 3a BBIIIOJJHCHHUCM IIJIaHA I[eflCTBHfI, aZICKBATHO
OLICHNBATh COOCTBEHHBIHN BKJIaJ] B OCATCIBHOCTH T'pyIIbL, BBICTpanBaThb KOMMYHUKAaTHUBHOC
B3aPIMOIIeI71CTBPIe, YUUTBIBasd MHCHUC OKPYKAIOIIUX.

K koHIiry o0yueHus B 8 kjacce mpeaIMeTHBIC pe3yJibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OpPMHUPOBAHHOCTH y 00YUArOIIUXCSl YMEHUH:

® 1ICIIOJIB30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBMKCHHE aTOMOB M MOJIEKYJ,
arperaTHbI€ COCTOAHUA BEIICCTBA, KPUCTAUIMYCCKUEC U aMOp(i)HBIe TEa, HaCBIHleHHbeI u HeHaCBIHIeHHLIﬁ
nap, BJIQXHOCTb BO34yXa, TEMIICpaTypad, BHYTPCHHAA OJHCPIUs, TEIIOBOM JABHUIaTClIb, BHCMCHTaprIﬁ
ANEKTPHUYECKHUI 3apsil, JICKTPHUUECKOE TMOJIe, IPOBOJAHUKH U JUDIIEKTPUKH, IOCTOSHHBIN AIIEKTPUIECKUN
TOK, MAarHUTHOE IT0JIE;

® paznuyaTh SBJICHHUS (TEIUIOBOE PACIIMPEHHE M CKaTHe, TeIulonepeada, TeIIOBOES PaBHOBECHE,
CMauuBaHME, KalWUIAPHbIE SBICHHUS, WCHApeHHE, KOHIACHCALMs, IUIaBJICHUE, KPHUCTAJUIM3ALUs
(oTBepaeBanue), KAMICHUE, TEIUIONepenaya (TeIIONPOBOHOCTh, KOHBEKITHS, H3TYUCHHE), dICKTPU3AIIHS
TeJI, B3aUMOJICHCTBUE 3apsiJIOB, JICHCTBUS AIIEKTPUIECKOTO TOKA, KOPOTKOE 3aMBbIKaHUE, B3aMOJICHCTBHE
Mar"HuToB, HeﬁCTBHe MAar"iuTHOIO 1OJIA Ha IMPOBOJHHK C TOKOM, JJICKTpOMAarHuTHasA I/IH,Z];yKI_[I/ISI) 10
OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIHUX AaHHOE (U3NYECKOE
SIBIICHUE;

® Pacro3HaBaTh MPOSBICHUE N3YUYCHHBIX (PU3MUYECKHX SIBIICHHH B OKPYXKAIOIEM MUPE, B TOM YHCIIE
¢u3nueckue SBICHUS B NPUPOJE: IMOBEPXHOCTHOE HATSHKEHHWE W KaNWUISIPHBIC SIBICHHS B NPHUPOIE,
KpHCTaJUIBl B Ipupoe, nainydenrne ConHIla, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHI,
TyMaHa, WHEes, CHEra, J3JIeKTPHYECKHE SBIICHHS B arMocdepe, 3JIEKTPHUUECTBO KHUBBIX OPraHU3MOB,
MarHuTHOE Tosie 3eMiH, Apeid MOII0COB, PO MArHUTHOTO TOJIS JUIA SKU3HH Ha 3emile, MOJSAPHOE
CHUSIHHE, TIPH 3TOM INE€PEBOIUTH MPAKTHUYECKYIO 337ady B y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA
(npu3HaKy) GU3NUECKUX SIBICHHIA;

® OITUCHIBATh W3yUCHHBIE CBOMCTBA Te U (pU3NUYEeCKHE SBICHUS, UCTIONB3YS PU3NUECKUE BETHYNHEI
(TemMnepaTypa, BHYTPEHHSS OJHEPrusl, KOJIMYECTBO TEIUIOTHI, YAENbHAas TEMJIOEMKOCTh BEIECTBa,
yIenbHas TeIUIOTa IUIABJICHUS, YIENbHAs TeIUIoTa MapooOpa3oBaHUs, yJelbHas TEIUIOTa CTrOpaHMs



TOILIMBA, KO3()(UIIMEHT MMOJIE3HOTO ACHCTBHS TEIUIOBOM MAaIIMHBI, OTHOCUTEbHAS BIaXXHOCTh BO3yXa,
3NEKTPUYECKUM 3apsijl, CUla TOKA, NEKTPUUECKOEe HANpPsHKEHUE, COPOTUBIEHNUE MPOBOJHUKA, YIEIBHOE
COIIPOTHBIICHHE BEIIECTBa, PabOTa M MOLIHOCTH AJIEKTPUYECKOTO TOKA), MPHU OMHMCAHUH IPABHUIBHO
TPaKTOBaTh (U3MUYECKHH CMBICT HCHONB3YEMBIX BEIUYMH, OOO3HAYCHHS W EOUHHULBI (PUINUECKUX
BEJIMYMH, HAXOIUTH (POPMYJIBI, CBA3BIBAIOIINE JaHHYIO (PU3MYECKYIO BEMTHYHHY C APYTHMMHU BEIMUYMHAMH,
CTpOUTH rpaUKN U3YUCHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEIHYUH;

® XapaKTepru30BaTh CBOICTBa TeJd, (U3NUECKHE SIBICHUS W IPOIECCHl, HCIOIB3YS OCHOBHBIE
TIOJIO’KEHHUST MOJIEKYISIPHO--KHHETHIECKONH TEOPHH CTPOSHUS BEIIEeCTBA, IMPUHITUI CYHEPIO3UINH TOJIeH
(Ha KaueCTBEHHOM YpOBHE), 3aKOH COXPaHEHHWs 3apsna, 3akoH OMa Ui ydacTka Iemnd, 3akoH J[xoymsa—
Jlenma, 3aK0H COXpaHEHUs YHEPTHH, IIPH STOM JIaBaTh CIOBECHYIO (POPMYITHUPOBKY 3aKOHA M 3aIMCHIBAThH
€ro MaTeMaTH4eCKOoe BEIPAKEHHE;

® O0BSCHATh (PU3MUECKUE TPOIECCHI M CBONCTBA TEJ, B TOM YHCIEC M B KOHTEKCTE CHUTYallHid
MPAKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa: BBIABISATh NPUYNHHO-CIEACTBEHHBIC CBSI3U, CTPOUTH
oObsicHeHHe n3 1—2 JIOTWYECKMX MIaroB ¢ OMOpOd Ha 1—2 M3ydeHHBIX CBOWCTBA (DM3MYECKUX SBICHHIA,
(U3MYIECKUX 3aKOHOB HITH 3aKOHOMEPHOCTEH;

e peniath pacyéTHbIE 3a1addl B 2—3 JCWCTBHSI, MCIOJB3Ys 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIIUE
¢u3rYecKre BEIMYWHBI: Ha OCHOBE aHANN3a YCIIOBHUS 3aJa4d 3alHCHIBATH KPATKOE YCJIOBHE, BEISBIATH
HEJOCTAaTOK NaHHBIX JUIS pEIIeHHus 3aJadd, BbIOWpaTh 3aKOHBI W (OPMYIBI, HEOOXOMUMBIE IS €€
pelIeHus, TMPOBOANTH pacuyéThl W CPaBHUBATH TOJIYYCHHOE 3HAa4YeHHE (U3NYECKOW BEIWYMHEBI C
W3BECTHBIMHU JaHHBIMU,

® pacCIiO3HaBaThb HpO6HCMI>I, KOTOpPBIE MOKHO PpCIIWNTL IIPpHU IMMOMOIIH (1)I/ISI/I‘ICCKI/IX METOHOB,
HCIIOJIb3Ys OIITMCaHHEC HUCCJIICA0BaHMUsI, BbIICIATH IIPOBEPACMOC IMPEATIOJI0KCHHE, OLICHUBATh
IMPAaBUJIBHOCTDb MOPSAAKAa NPOBEACHNA UCCIICAOBAHUA, ICJIaTh BHIBOJbI;

® IPOBOJIUTH OMBITHl TI0 HAOMIOJEHUIO (PU3NYECKHUX SBICHWNH WiIH (DU3MYECKUX CBOWCTB Tell
(KamWUTSIpHBIE SIBJICHMSI, 3aBHCHMOCTH JABJICHHSI BO3yXa OT €ro 00bEMa, TeMIepaTyphl, CKOPOCTH
mpolecca OCTHIBAHMS W HarpeBaHMs TPH M3Iy4YeHHH OT I[BeTa U3Iydaromed (TOrIomaromiei)
IMOBEPXHOCTHU, CKOPOCTHb HCIApPCHUA BOJbI OT TEMIICPATYPbl XUAKOCTU H ILIOINAIU eé IIOBECPXHOCTH,
3JIEKTPU3ALUSA TEN U B3aMMOAEHCTBIE AIEKTPUUECKUX 3apsJIOB, B3aUMOJIEHCTBHE TOCTOSHHBIX MarHUTOB,
BU3yaJIn3alusd MarHuTHBIX noJjeil MOCTOSHHBIX Mar"iuTosB, JICfICTBHSI MAarfvuTHOI'O 10J11 Ha IMPOBOJHUK C
TOKOM, CBOMCTBa JJIEKTPOMArHHWTa, CBOMCTBA DIIEKTPOJIBUTATENSI MOCTOSHHOTO TOKa): (OPMYyIUPOBATH
MIPOBEPSIeMbIE TIPEATIOI0KECHUS, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHHUS, OIMCHIBATH XO/1
ombITa U GOPMYITHPOBATH BEIBOIBI;

® BLITIOJIHATH MPSIMbIE U3MEPEHHUS TEMIIEPATypPhl, OTHOCUTENILHON BIaKHOCTH BO3/yXa, CHJIBI TOKA,
HaIIpsKCHUA C UCIIOJIB30BAHUEM aHAJIOIOBBIX HpI/I60p0B 1 JaTYUKOB (1)I/ISI/IT-IGCKI/IX BCJIMYUH, CpaBHUBATh
pe3yabTaThl U3MEPEHUH ¢ YUETOM 3aJaHHON aOCOJIFOTHOM MOTPELTHOCTH;

® IPOBOAUTH HCCJIEIOBAHUE 3aBHUCHUMOCTH OJHOH (U3UUECKOW BEIMYMHBI OT JAPYroil c
WCIIOJIb30BaHUEM TMPSAMBIX H3MEpPEHHH (3aBUCHUMOCTb CONPOTUBICHUS NPOBOAHMKA OT €ro JUIMHB,
IUIOIIAIA TIONEPEYHOI0 CEYEHUS M YAEIBHOIO CONPOTUBIEHHS BEIIECTBA IPOBOJHUKA, CHIBI TOKA,
UAYIIETO 4Yepe3 MPOBOJHHUK, OT HANpPsKEHWS Ha MPOBOJHUKE, HMCCIENOBAaHUE IOCIIEIOBATEIBHOIO U
napajyiebHOr0 COCIUHEHUH NPOBOAHMKOB): IUIAHUPOBATH HCCIIEJOBAHHE, COOMpAaTh YCTAHOBKY H
BBITNIOJIHATh HU3MEPEHHUsS, CIeAys MPEIJIOKEHHOMY IUIaHy, (UKCUPOBATh PE3yJbTaThl IOJYYCHHON
3aBUCHUMOCTHU B BUJIC Ta6.]'H/III u I‘paq)I/IKOB, JCJIaTh BBIBOAKLI IO pE3YyJIbTaTaM HCCICIAOBAHUA,;

® IPOBO/IUTH KOCBEHHbIE M3MeEpeHUs (Ppu3nyeckux BeIHUYUH (yIelbHas TEIIOEMKOCTh BEILECTBA,
COIIPOTHBIICHHE TMPOBOJHHUKA, pab0oTa M MOIIHOCTH 3JEKTPHUYECKOTO TOKA): MJIAaHUPOBATh M3MEPEHHS,
COOHMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIeIys MPEIOKEHHON HHCTPYKIMH, U BBIYUCIIATH 3HAUCHHUE
BEJIMYUHBL;

® cO0TIOIaTh TPaBUIa TEXHUKH 0€30IMaCHOCTH IIPU padboTe ¢ J1abOpaTOpHBIM 000y I0OBAaHHEM;

® XapaKTepru30BaTh NPUHIMITEI JEHCTBUS W3yYEHHBIX NPHOOPOB M TEXHUYECKHX YCTPOMCTB C
OMOpOH Ha WX OMHUCaHHs (B TOM YHCIE: CUCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBas TypOWHA,
aMIepMeTp, BOJBTMETP, CUETYMK OJIEKTPUYECKOH OHEPruH, DSJIEKTPOOCBETUTENbHBIE MPHUOOPHI,



HarpeBaTelibHbIE 3JIEKTPONPUOOPHI  (IIPUMEPHI), DIEKTPHUYECKHE NPEAOXPAHUTENH, JJIEKTPOMArHHMT,
9NEKTPOABHUIATENb TOCTOSHHOTO TOKa), HCIONb3ys 3HAHWS O CBOWCTBaX (PU3MYECKHUX SIBJICHUU U
HeoOXouMble (PHU3NIecKre 3aKOHOMEPHOCTH;

® pacrio3HaBaTh NMPOCTBIC TEXHWYECKHE YCTPOICTBA M W3MEPHUTENBHBIE MPHOOPHI MO CXEeMaM H
CXEMAaTHYHBIM PHCYHKaM (KHUIKOCTHBIH TEPMOMETp, TEpMOC, IICHXPOMETpP, THIPOMETp, IBHIaTeNb
BHYTPEHHETO CTOPaHUs, 3JEKTPOCKOI, pEOCTaT), COCTAaBIATH CXEMBI OJJEKTPHYECKUX IIemed ¢
HOCJICIOBATENIbHBIM M THapaJUICTbHBIM COCJHMHCHHEM OHJIEMEHTOB, pa3inyasi yCJIOBHBIE O00O3HAUCHHUS
3JIEMEHTOB HIEKTPHUYECKUX IIEHeH;

® IPUBOJUTH TNPUMEPH (HAXOIUTh MHPOPMALUIO O MPHUMEpax) MPaKTHYECKOTO HCIOJIb30BAHUS
($M3UYeCKNX 3HAHUH B TIOBCEIHCBHOW JKM3HU IA OOecTedeHHs O€30MacHOCTH IPH OOpamieHuHu ¢
npubopaMl M TEXHHYECKHMMH YCTPOHCTBAMM, COXPAHEHHS 3J0POBbS M  COONIONCHUS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOIIEH Cperie;

® OCYIIECTBJIATh TOUCK HH(MOpManuu (HU3MUYECKOro cojepxkanus B VHTepHeTe, Ha OCHOBE
UMCIOIINXCA 3HAaHUU U HYTéM CpaBHCHUA JOIIOJIHUTCIIBHBIX HWCTOYHUKOB BBIACIIATH I/IH(bOpMaHI/IIO,
KOTOpas sIBJIAETCS MPOTUBOPEYUBON MIIM MOKET OBITh HEZJOCTOBEPHOM;

® JICTIONIB30BAaTh TIPH  BBINOJIHEHHM YYEeOHBIX 3aJaHUil HAyYHO--TIOMYJSIPHYIO JIUTEPATypy
(U3NYECKOr0 COIEpKaHMs, CIPABOYHBIE MAaTepHanbl, pecypchl ceTh WHTEepHeT, BiaieTh NpHEMaMH
KOHCIIEKTUPOBaHUS TEKCTA, MpeoOpa3oBanus HHGOPMAIIUU U3 OJHOW 3HAKOBOI CUCTEMBI B IPYTYIO;

® co3/1aBaTh COOCTBEHHBIE MICHMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHNs, 00001Ias nH(OPMAIIHIO U3
HECKOJIBKUX HCTOYHUKOB (1)H3I/I‘IGCKOFO COACPpIKaHusA, B TOM YHUCIIC HY6J'II/I‘IHO MMPEACTABIIATEL PE3YJIbTAThI
IIPOEKTHOM WJIM HCCIIEOBATENBCKOM JEATENbHOCTH, IPU 3TOM TI'PAMOTHO HCIIOJIB30BaTh HM3YUYEHHBIN
MOHSATHHHBIN anmapat Kypca (GU3UKH, COMPOBOXKAATh BEICTYIJICHUE MTPE3CHTAINCH;

® [IpH BBITIOJIHEHUHN YYEOHBIX MPOEKTOB M MCCIIEAOBAHMN (PU3NYECKUX IPOIECCOB PACIIPEACISATh
00S3aHHOCTH B T'PYIIIIE B COOTBETCTBHHU C ITOCTABJICHHBIMU 33/1a4aMH, CICIUTh 32 BBIIIOJHEHHEM IIIaHa
JEWCTBUH M KOPPEKTHPOBATh €ro, aJleKBaTHO OIEHUBATH COOCTBEHHBIH BKJIAJ B JESATEIBHOCTH I'PYIIIEL,
BBICTPaMBaTh KOMMYHHKAaTHBHOE B3aMMOJICHCTBUE, IPOSIBIISS TOTOBHOCTD Pa3pemiaTh KOHQINKTHI.

K xoHiy o0ydeHus B 9 KJjiacce NpeaMeTHBIC pe3ysbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH y O0YHAIOIINXCS YMEHHI:

® 1CIIOJIB30BAaTh IMOHATHUA: CUCTEMA OTC‘IéTa, MarcpuajibHasg TOYKa, TPAaCKTOPHA, OTHOCUTCIbHOCTD
MEXaHUYECKOTO IBIDKeHUs, nedopmanus (ynpyras, IUIacTHYECKas), TPEHUE, IEHTPOCTPEMHUTEIBHOE
YCKOPEHHE, HEBECOMOCTh M IIEPErpy3KH, IIEHTP TSDHKECTH, aOCOJIOTHO TBEPAOE TENO, HEHTP TSHKECTH
TBEP/IOTO TeNa, PaBHOBECHE, MEXaHMYECKUE KOJeOaHWs W BOJHBI, 3BYK, MH(PA3BYK H YIBTPa3BYK,
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh M JaJbHO30PKOCTH,
CHEKTPHI UCITyCKaHUS U NIOTJIOLICHUS, alb(pa-, 0eTa- 1 raMMa-u3IydeHus, U30TOIIbL, SAepHAst SJHEPreTHKa,;

e pa3nMyYaTh SABICHUS (pPaBHOMEpPHOC ¥  HEPaBHOMEPHOE TMPSMOJIMHEHHOE JIBI)KCHHE,
PaBHOYCKOpEHHOE NPSMOJIMHEHHOE ABMXEHHE, CBOOOJHOE IMAafCHUE Tell, PABHOMEPHOE JBW)KEHHUE II0
OKPY>KHOCTH, B3aHMOJICHCTBHE TEJ, PEAKTUBHOE IBIKEHHE, KoJieOaTeIbHOE ABMKEHUE (3aTyXarollue M
BBIHY>KACHHBIE KOJIEOAaHUs), PE30HAHC, BOJIHOBOE MABIKEHHE, OTPAXCHHWE 3BYKa, NPSMOJIMHEHHOE
pacrpocTpaHeHue, OTpaXEHHE U MpPEeJIOMIIEHHE CBeTa, IOJHOE BHYTPEHHEE OTpakeHHE CBeTa,
pasJio’keHHre OeIoro CBeTa B CIEKTP H CI0KEHUE CIIEKTPAIBHBIX LIBETOB, AUCHIEPCHS CBETA, ECTECTBEHHAS
PalMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTPa M3JIyYeHHMs) MO ONMHMCAHMUI0 MX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX AaHHOE (PU3NUECKOE SIBICHHE;

® PacIio3HaBaTh MPOSIBIIEHUE U3YYCHHBIX (PM3NYECKUX SBJICHHUI B OKPY)KaIOIIEeM MHpeE (B TOM YHUCIIE
¢u3udeckue SBICHUS B TNPUPOJE: NMPWINBBL M OTIMBBIL, ABIWXKeHHE IulaHeT CONHEYHOH CHCTEMBI,
PEaKTHBHOE [BIKCHHE JKMBBIX OPraHM3MOB, BOCIPHITHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSCEHHE,
ceiicMUYecKue BOJHBI, I[yHaMH, 3X0, LBETa TeJ, ONTHYECKHE SBJICHUS B TMPHPOAE, OMOJIOrMYecKoe
JecTBUE  BHIUMOIO,  YJIbTPaQUOJETOBOIO M  PEHTTEHOBCKOTO  W3JIyYEHHWH, E€CTECTBEHHBIN
paanoaKTUBHBIN ()OH, KOCMHYECKHE JIY4H, PaIHO0aKTUBHOE H3TyYeHNE TIPUPOTHBIX MUHEPATIOB, ACHCTBHE
PaAMOaKTUBHBIX W3TYYEHUH HAa OpPraHM3M YeJOBEKa), PU 3TOM MEPEBOJUTH MPAKTHUUECKYIO 3afady B
yueOHYI0, BBIIEIATH CYLIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (GU3UUECKUX SIBICHUIA;



® ONIMCHIBATh U3y4YEHHbIE CBONCTBA TeN U (PM3UUIECKUEC SBICHHS, HCIONB3Ys (PU3NUECKHE BETMIMHBI
(cpenHss M MIHOBEHHasl CKOPOCTb Tejla NP HEPAaBHOMEPHOM [IBIDKCHHH, YCKOPEHHE, IEepEeMEILICHHE,
IyTh, YIJIOBasi CKOPOCTb, CHUJIa TPEHUS], CHJIAa YIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOTHOTO MafeHus,
BEC T€Ja, UMILYJIbC TeJa, UMITYJbC CHUJIbl, MEXaHWYECKasi pab0oTa U MOIIHOCTh, IOTEHIMAJIbHAS YHEPTUs
TeJa, MOAHATOTO HaJ MOBEPXHOCTHIO 3€MIIM, MOTEHIMATIbHAS SHEPTHsl C)KATOW MPYKHUHBI, KHHETUYECKas!
SHEPIus, MOJHAsI MEXaHUYECKasi SHePIys, IIEPHOA U 4acTOTa KojeOaHuH, [UIMHA BOJIHBI, TPOMKOCTb 3ByKa
U BBICOTA TOHA, CKOPOCTh CBETa, IIOKA3aTesib IPEIOMJICHHS Cpelbl), IPU ONHCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUYECKHH CMBICI HCIONb3YEMbIX BEIMYMH, OOO3HAUYEHHUS W EOUHUIBI (QU3HMUECKHX
BEJIMYMH, HAXOIUTh (POPMYJIBL, CBA3BIBAIOIINE AAHHYIO (PU3MUYECKYIO BEIMYUHY C APYTUMH BEIMYUHAMU,
CTPOUTH rpa)uKy U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIMYUH;

® XapaKTepHU30BaTh CBOMCTBa Tel, (U3MYECKHE SIBICHHA M TPOLECCHI, HCIONB3Ysl 3aKOH
COXpAHEHHSI DSHEPrHH, 3aKOH BCEMHPHOTO TATOTECHUS, NIPUHLOMI CYNEPHO3ULMU CHJI, MPUHLUI
oTHocuTenbHOCTH ['anmies, 3axkoHbl HbpIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCA, 3aKOHBI OTPAXXCHHUS U
NPEIOMIICHHSI CBETa, 3aKOHBI COXPAHEHHS 3apAJ0BOT0 M MAacCCOBOTO YMCENl MPH SIAEPHBIX PEAKUUAX, IPU
3TOM JaBaTh CJIIOBECHYIO ()OPMYIHPOBKY 3aKOHA U 3aIMCHIBATH €T0 MAaTEMATUIECKOE BBIPAKEHHE;

® 00BACHATH (DU3NYECKHE TPOIECcChl W CBOMCTBA TE, B TOM YHUCIE M B KOHTEKCTE CHTYalUi
NPAaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa: BBIBIATH NPUYUHHO--CIICACTBEHHBIE CBSI3H, CTPOWTH
o0BsicHeHHE n3 2—3 JIOTHYECKUX IaroB ¢ OMOpod Ha 2—3 M3yUeHHBIX CBOWCTBA (DM3MYECKUX SBICHHIA,
(bu3NUeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTENH;

e pemaTh pacuéTHbIC 3aaur (ONMpPAOIIMECs Ha CUCTEMY U3 2—3 ypaBHEHMI), HCTIONb3YS 3aKOHBI U
(bopMyIbl, CBSI3bIBAONIME (U3MUECKUE BEJIWYMHBI: Ha OCHOBE aHAW3a YCIOBHS 3aJaudl 3alvchbiBaTh
KpaTKoe YCJIOBHUE, BBISBISATH HEIOCTAIOIINE WIIM U30BITOUHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIHI,
HEOOXOIUMEBIE JUTS PEIICHHUs], IPOBOJAUTE PAcUETHl U OLEHUBATh PEATUCTHYHOCTD MOTYYEHHOT'O 3HAYCHUS
(hU3UYECKOI BEITMYUHBL;

® pacrio3HaBaTh MNPOOJEMbI, KOTOPhIE MOXHO PpEIIUTh IPH MOMOLIM (DU3NYECKUX METOOB,
UCTIONIB3YSl  OMHCAaHWE WCCIEJOBAHMSA, BBUICIATh TPOBEPIEMOE  TPEIINONIOKEHHE, OICHUBAThH
NPaBUIBHOCTh TMOPS/IKA MPOBEACHUS UCCICIOBAHUS, JIENaTh BHIBOJBI, HHTEPIPETHPOBATH PE3YJIbTATHI
HaOJIIOJICHUI U OIBITOB;

® IPOBO/AUTL ONBITHl MO HAOMIOACHHIO (U3MYECKUX SBICHUM WM (U3UYECKUX CBOWCTB TeIl
(u3ydueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS YHEPTHH, 3aBHCUMOCTH MEpHO/Ia KoJieOaHuit
NPY>KUHHOTO MasTHUKA OT Macchl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT aMIUTUTYABI MaJbIX
KoJIeOaHu, TPSMOJIMHEHHOE PaclpoCTpaHEeHUE CBETa, Pa3lIoKeHHe OENOoro CBETa B CIEKTp, M3Y4CHUE
CBOMCTB M300pa)KEHUS B TUTOCKOM 3€pKajie W CBOMCTB M300pakKeHHs MpeaMeTa B cobmparomieil JInH3e,
HaOJFO/IEHNE CIUIONIHBIX M JIMHEHYATHIX CIIEKTPOB M3ITyYCHNUs): CAMOCTOSITEIIBHO COOMPATh YCTAHOBKY M3
W30BITOYHOrO Habopa OOOpPYNOBaHWS, ONKMCHIBATH XOJ OIBITA M €ro pPe3ylbTarhl, (HOPMYIHPOBATH
BBIBOJIBI;

® IPOBOAUTH TP HEOOXOAWMOCTH CEpHIO MPSIMBIX H3MEPEHUH, ONpeAeisisi CpeJHee 3HaueHHUe
nu3MepsieMoll BenuuuHbl ((POKyCHOE paccTossHue coOuparomield JIMH3b1), 000CHOBBIBAThH BBIOOP crocoba
n3MepeHust (M3MEPUTEIBHOTO TPUoopa);

® [IPOBOJIUTH HUCCJICIOBAHUE 3aBUCUMOCTEH (U3MUYECKHX BEJIMYHMH C HWCIOJNB30BAaHHEM MPSIMBIX
U3MEpeHHH (3aBUCUMOCTh IyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBIKCHUH 0€3 HayalbHON CKOPOCTH,
nepuoja KoyiiebaH!uil MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH yIjla OTPAKEHMs CBETa
OT yIJla MaZeHus U yTiia MpeJOMIICHUs OT yIJla MaJeHus): IIaHUPOBATh UCCIIEOBAHNE, CAMOCTOSITEIBHO
coOMpaTh YCTaHOBKY, PUKCHPOBATH PE3YNbTaThl IOIYUYCHHOH 3aBUCUMOCTH (PU3NYECKUX BEJTMYUH B BUIC
TabIHI ¥ rpa)uKOB, AETaTh BHIBOJBI IO PE3yIbTaTaM UCCIICAOBAHMUS;

® IPOBOJNTH KOCBEHHBIE M3MEPEHHs (HU3MUECKUX BEIMYHMH (CPEIHSsI CKOPOCTh M YCKOPEHHUE Tela
Ipd PaBHOYCKOPEHHOM [BIDKCHHMH, YCKOpPEHHE CBOOOAHOTO TMAaaeHMs, KECTKOCTh MPYKUHBL,
K03 PULIMEHT TPEHHS CKOJBKEHUsI, MeXaHHYecKas padoTa U MOIIHOCTb, YaCTOTa U MEepHOA KoieOaHui
MaTeMaTHYECKOr0 U MPYXKUHHOTO MasTHUKOB, ONTHYECKasl cuiia coOMparomiell JTUH3bI, paJluoaKTUBHBIHI
¢$oH): MIaHUPOBATh U3MEPEHHS, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY M BBHINIOJHATH M3MEPEHUS,



clemysl TPEJIOKEHHOW HMHCTPYKIIUHM, BBIYUCIATh 3HAYCHHE BEIUYHMHBI M aHAU3UPOBATH MOJYyYCHHBIC
pe3yabTaThl C YYETOM 3aIaHHON TTOTPEITHOCTH H3MEPEHUIA,

® COOTFO/IaTh TIPaBMIIa TEXHUKH 0€301MacHOCTH IpH paboTe ¢ 1abopaTopHBIM 000pyIOBaHHIEM;

® pa3IMyaTh OCHOBHBIC MPH3HAKKW W3YYEHHBIX (U3NYCCKUX MOJIENIel: MaTepuaibHas TOYKa,
abCOIOTHO TBEPAOE TEJIO, TOUCYHBIN MCTOYHUK CBETA, JIyd, TOHKAs JINH3a, IIAaHETApHAsS MOJIENb aTOMa,
HYKJIOHHAsI MOJIETTh aTOMHOTO SIAPa;

® XapaKTepU30BaTh NPUHIIMITEI JCHCTBHUS W3yYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMOpOH Ha WX OmUcaHus (B TOM YHMCIE: CIUIAOMETD, HaTYMKHU IMOJIOKCHUS, PACCTOSHUS U YCKOPCHUS,
pakera, 9XOJIOT, OYKH, MEPUCKON, (oToammapar, ONTHYECKUE CBETOBOJbI, CIEKTPOCKOI, JIO3UMETD,
kamepa BuibcoHa), UCTIONB3ysl 3HAHUS O CBOMCTBAaX (PM3MUECKUX SBICHUI U HEOOXOAMMBIE (DU3MUSCKUE
3aKOHOMEPHOCTH;

® ICTIOJIB30BATh CXEMBI W CXEMaTHYHBIE PHCYHKH W3YYCHHBIX TEXHUYECKHX YCTPOWCTB,
WU3MEPHUTEIBHBIX PUOOPOB M TEXHOJOTHYSCKUX MPOIIECCOB MPH PEIICHUH yUeOHO--TIPAKTUUYCSCKHUX 33j1ad,
ONTUYECCKUE CXEMBI JIJISl TIOCTPOCHHMSI U300paKCHUI B TUIOCKOM 3€pKajie U COOMPAIOIICH JTMH3E;

® IPUBOANTE TPHUMEPH (HAXOAUTh WH(MOPMAIIMIO O MpHUMEpax) MPaKTHYECKOTO HCIIOIh30BAHUS
(u3MYeCKNX 3HAHWUN B IIOBCEIHEBHOW XHU3HU Ui oOecriedeHrs: Oe30MacHOCTH TMPH OOpalieHHuu C
nmpuOopaMu ¥ TEXHWYECKUMH YCTPOMCTBAMH, COXpPAHEHHsI 3IO0pOBbS ¥  COONIOACHHUS HOPM
HKOJIOTUYECKOTO TTOBEJIEHUS B OKPYKAIOIICH CpeIe;

® OCYIIIECTBIIATh MOUCK WHpOpManuu (HU3MUECKOTO coaepkaHus B VHTepHETe, caMOCTOSTENHHO
dbopMynmupysl TIOMCKOBBIA 3ampoC, HAXOOWTh MyTH OIpPENElIeHUs JOCTOBEPHOCTH IIONYYCHHOM
nH(GOPMAITUHN Ha OCHOBE HMEIOIINXCS 3HAHUH U JOTTOTHUTEIHBIX HCTOYHUKOB;

® UCTIOJIb30BaTh TPH BBIMOJHCHUM YYEOHBIX 3aJlaHUil  HAYYHO--TIOMYJISIPHYIO JINTEPATypy
(U3MYIECKOr0 COJIepKaHMs, CIPAaBOYHBIE MaTepHallbl, pecypchl ceTh HTepHeT, BlIaieTh NpuéMamu
KOHCIIEKTHPOBAHHMSI TEKCTA, Ipeo0dpa3oBaHus HH(POPMAIIUK M3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

® CO3/1aBaTh COOCTBEHHBIC IMCBMEHHBIC M YCTHBIC COOOILICHHMS Ha OCHOBE HMH(OpMAIUU U3
HECKOJIbKMX MCTOYHUKOB (PM3UYECKOTO COACPKAHMS, MyOJUYHO MPEACTABIATh PE3yJbTaThl MPOCKTHOMN
WM KCCJIE0BATENBCKONW JESTENBHOCTH, MPU 3TOM TI'PAMOTHO MCIOJIb30BATh W3YUYEHHBIA MOHSATUWHBIN
anmapat H3ydaeMoro pasiena (GU3MKH W CONMPOBOXKAATh BBICTYIUICHHE IMpe3eHTaluell ¢ yd€ToM
OCOOCHHOCTEH ayIMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IIVIAHUPOBAHUE

7 KJIACC
KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3jaeioB U TeM (uudposbie)
Kontpoabnbie | IlpakTudeckue
n/n NMPoOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoTsI
pecypcsl
Paznen 1. ®u3uka u eé posib B MNO3HAHUY OKPY KAIOLIEro MUPa
1.1 ®duspka - HayKa o one 2 Bubmiorexa LIOK
. W3HKA - H IpH
yia © HpHpoa https://m.eds00.ru/7f416194
Bu6nuoreka IJOK
1.2 ) 2 1
VISHHCCICHE BEMITHHb! https://m.eds00.ru/7f416194
buo6 OK
1.3 EcTecTBeHHOHAYYHBIM METO/] TO3HAHUS 2 1 h:tlpgil;ll(;;ielziz:i).ru 17§416194
Hroro no pazaeny 6
Paznen 2. IlepBonayanbHble CBeleHUsI 0 CTPOEHUH BellecTBa
2.1 CtpoeHue BelecTBa 1 bubmiorexa LIOK
' P B https://m.edso00.ru/7f416194
99 JIBIKEHUE U B3aUMOJICHCTBHE YaCTHI] 5 1 bubmoreka IIOK
' BEIIECTBA https://m.edso00.ru/7f416194
2.3 ArperaTHbele COCTOSTHUS BEIllECTBA 2 bubmmorexa LIOK
' P B https://m.eds00.ru/7f416194
Hroro mo pa3neny 5
Paznen 3. /IBu:xeHue v B3auMo/ieiicTBHE TeJl
3.1 Mexanudeckoe JBUKCHHE 3 bubmorexa LIOK
' A https://m.edso00.ru/7f416194
buo6 OK
3.2 Huepuus, macca, IIOTHOCTD 4 1 nomorexa Ll

https://m.edsoo0.ru/7f416194



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

bubmuoreka LIOK

33 Curta. Bugst cun 14 2 https://m.edsoo.ru/7f416194
HUroro no pazneny 21
Pasnen 4. laBienue TBEPABIX TeJ, ;KUAKOCTEH 1 ra3oB
41 Jasnenue. [lepemava maBneHus TBEPABIMU 3 bubmmoreka [JOK
' TeJaMU, )KHIKOCTSIMH U Ta3aMu https://m.edsoo.ru/7f416194
bubmuoreka LIOK
4.2
Hlaretie xuAKOCTH > https://m.edso0.ru/7f416194
Bu6nuoreka IJOK
43 ATmoceproe apiiere ° https://m.eds00.ru/7f416194
44 [eiicTBre KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 Bubmumoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo paznemy 21
Pa3nen 5. Pabota u MoIHOCTB. DHeprus
bubmmoreka IIOK
>1 Pabora i MOMEOCTS 3 1 https://m.eds00.ru/7416194
bubmuoreka IIOK
2 IT 1
> POCTRIC MEXAHISMEL > https://m.eds00.ru/7f416194
bubmoreka IIOK
>3 Mexarieckas oHeprits 4 1 https://m.eds00.ru/7416194
Uroro o pazaeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KIIACC

KoanuecTBO yacoB JJ1eKTPOHHBbIE
HaumMeHoBaHUe pa3aesioB U TeM undpoBbie
Ne n/m P KonTpoabnbie | IlpakTnyeckue (upp )
NMPOrpaMMsbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
Paznen 1. TemioBble siBJIeHUS
bubmunoreka LIOK
1.1 C 5 7
TPOCIHE H CBOUCTEA perliecTsa https://m.edsoo.ru/7f4181ce
Bu6nmoreka IJOK
1.2 T 21 1 5
CIVIOBLIC HPOLECehl https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3zjnen 2. DinekTpuyeckre 1 MAarHUTHbIE SIBJICHUS
DJeKTpUYecKue 3apsaabl. 3apsKEHHbIE Tea bubmmorexa [IOK
2.1 . 7 1
U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
Bu6nmoreka IJOK
2.2 II i i 20 1 7
OCTOARHBIH STCKTPHACCKHH TOK https://m.edsoo.ru/7f4181ce
bubmuoreka IIOK
2.3 M 6 1 15
ATHITHBIC ABICHI https://m.edsoo.ru/7f4181ce
24 S eKTbOMa . . 4 bubmoreka IJOK
. JICKTPOMAarduTHas1 NH 1588
P ohn https://m.edsoo.ru/7f4181ce
Hroro no pazzaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 145



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

9 KJIACC

KoanuecTBO yacoB JJ1eKTPOHHBbIE
HaumenoBanue pa3aejioB U TeM uudposbie
Ne n/m P KonTpoabnbie | IlpakTnyeckue (upp )
NMPOrpaMMsbl Bcero o0pa3oBaTeJibHBIE
padoThI padoThI
pecypcsl
Paszgen 1. Mexannueckne siBJIeHHS
11 MexaHn4eCcKOe IBIKEHHE U CIIOCOOBI €T0 10 1 bubmunoreka LIOK
' OIHCaHUs https://m.edsoo.ru/7f41a4a6
Bu6nmoreka IJOK
1.2 B 7 20 1 3
SanmMojencTBIe Te https://m.edsoo.ru/7f41a4a6
Bu6nmoreka IJOK
1.3 3 10 3
AKOHBI COXPAHCHIA https://m.edsoo.ru/7f41a4a6
HWroro mo paznemy 40
Pa3nea 2. Mexannueckue KoJie0aHHUs M BOJIHBI
Bu6nmoreka IJOK
2.1 M 0 7 3
CXAHIICCKHE KOJCOAHMA https://m.edsoo.ru/7f41a4a6
bubmuoreka IIOK
2.2 M . 8 1 3
CXBHHYECKHE BOTHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 15
Pa3nen 3. DineKTpoMarHuTHOE M0OJie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DNEeKTPOMArHUTHOE TIOJIE U 6 5 Bubnuoreka [IOK
' AIIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasznen 4. CBeToBbIE ABJIEHUA
4.1 3aKOHBI PACIIPOCTPAHEHUS CBETA 6 2 bubmmorexa [IOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI 1 oNTHYECKHE TPUOOPHI 6 3 Bbubmuoreka LIOK



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

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

4.3 Pasnosxenue 0e0oro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41adab
HWroro mo paznemy 15
Pa3zpnen 5. KBantoBble siBjIeHUs
bu6nmoreka IJOK
5.1 nu 4 1
CITyCKaHHE ¥ MOTJIONIEHHE CBETa ATOMOM https://m.eds0o.ru/7f41adab
bubmuoreka LIOK
2 1
> (CTpoetiiie ATOMHOr0 51pa 0 https://m.edsoo.ru/7f41a4a6
Bu6nmoreka IJOK
: A 7 1
5.3 JICPHBIC PEaKIUuK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 17
Pa3nen 6. [loBTOpuUTE1bHO-0000IAK0IINIT MOTYJIB
6.1 [ToBTOpeHme 1 0000IIeHNE COAePKAHUS 9 9 bubnmorexa [IOK
' Kypca Gusuka 3a 7-9 Kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 27



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

» Ousnka (B 2 yactax), 8 knmace/ ['eamenmreiin JI1.O., bynmaroBa A.A., Kopaunses W.H., Komkuna
A.B.; nox penakiueit Opnosa B.A., OO11ecTBO ¢ orpaHMYeHHON 0TBETCTBEHHOCThIO «BITHOM.
JlaGopaTopus 3HaHMIT»; AKIHOHEpHOE 001mecTBO «M3marenscTBo «IIpocBemenney

» ®usnka (B 2 vacTsix), 9 kinace/ I'ennenmreiin J1.O., Bynarosa A. A., Kopuunses 1.H., Komknna
A.B.; nox penakiueit Opnosa B.A., OOIIecTBO ¢ orpaHMYeHHON OTBETCTBEHHOCThI0 «BUHOM.
JlaGopaTopus 3HaHMIT»; AKIIHOHEpHOE 001ecTBO «M3marenscTBo «IIpocBemenney

» ®usnka, 8 knace/ Iepoimkun A.B., O0mmecTBo ¢ orpaHUueHHON 0TBETCTBEHHOCTHIO «[JPODAY;
AxmmmonepHoe o61mecTBo «M3maTenpeTBo «IIpocBerenuey

» ®usuka, 8 knacc/ [lepeikun .M., BanoB A.U., AkiionepHoe 001ecTBo «31aTenbeTBo
«IIpocsemenue»

» ®usuka: 7-i kiacc: 0a30BBIA ypOBEHb: yueOHHK, 7 knacc/ Ilepeimkuna .M., MBaros A.I.,
AxknmoHepHoe o01ecTBo «M3natenbetBo «IIpocBemeHue»

METOINYECKHUE MATEPHUAJIBI IJI51 YUHUTEJIA

7 KJIIACC
1.Pabouas nporpamma.
2. Ilporpammbl ocHOBHOTO 001Iero oOpazoBanus. Ouznka. 7 — 9 xmaccel
(aBTopsr: A.B.Ileppimknn, H.B. ®unonosuy, E.M. ['yTHHK).
3. Pabouas nporpamma no ¢usuke. 7 kiacc/ Coct. T.H. Cepruenko. — M.
BAKO, 2014, B cOOTBeTCTBUH C BRIOpAaHHBIM yUYEOHUKOM:
4. Iepprmkua A.B. ®m3uka. 7 knacc. YueOHUK U1 00111e00pa30BaTENbHBIX
yupexaenuii . M.:[Ipoda. 2011
5. Jlykamuk B.M. COopHuk BonpocoB u 3agay 1o ¢usuke. 7-9 k. — M.
IIpocsemenne, 2010. —192c.

8 KJIACC

1. PaGouas nporpamma. ®usnka. 7 — 9kimaccel: y4eOHO-METOIUIESCKOTO
nocoowust /coct. TuxonosaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. llporpammbl 0CHOBHOTO 0011eT0 00pa3oBanus. dusuka. 7 — 9 Kiaccel
(aBTopsi:A.B.Ileppiuikun, H.B. ®unonosuy, E.M. ['yTHHK).

3. PaGouas mporpamma no ¢usuke. 7 xmacce/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B COOTBETCTBUH C

BBIOPaHHBIM YIEOHUKOM:

4. INeperimkuna A.B. ®usuka. 7 knacc. YueOHUK i 00111e00pa30BaTEbHBIX
yupexaenuii . M.:JIpoga. 2011

5. Jlykamuk B.W. COopHuk BonpocoB u 3aiay 1o ¢usuke. 7-9 k. — M.:
IIpoceemenue, 2010. —192c.

6. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOSTENLHBIE U
KOHTpPOJIbHBIE PaboTHI. —5-¢ n3nanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 xnacc. JlJaboparopusie padbotsl. KoHTponbHbIE



3amanns. —CaparoB:JIumeit, 2014.

8. «KonTtponbHo-n3MepuTenbubie MaTepuaibl. Pusnka. 7 kinace/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usnka. 7 kiacc: yuedHo-MeToqnaeckoe mocooue/ A E.
Mapomn.- M.: [Ipoga, 2011.- 123c.:

10.A.B. [Teprmmkma @u3uka-8xir 2017 M. Ipoda

11.H.B. ®unonouu Meroauyeckoe mocodue 2015 M. JIpoda

12.A.E. MapoH, E.A. Mapon CamocTtosiTenbHbIe U KOHTPOJIBbHBIE PaOOTHI-8
kiacc 2017 M. JIpoda

13.B.B. lllaxmatoBa ,0.P. Hledep Juarnoctuueckue paboTsl -8 kimacc 2016
M. Ipoda

14.AE. Mapon, E.A. Mapon, C.B. ITo3zoiickuit CoopHrk Bonpocos u 3agau
2015 M. [poda

9 KJIACC

1. PaGouas mporpamma. ®usnka. 7 — 9kmaccel: y4eOHO-METOIUIESCKOTO
nocobus /coct.TuxonoBaE.H. — 2-e u3a.,crepeotun. -M.: JIpoda,2013. —
398,(2)

2. [Iporpammbl ocHOBHOTO 0611ero oopazoBanus. Ousnka. 7 — 9 xmaccol
(aBropsr:A.B.Ilepoiikun, H.B. ®unonosuy, E.M. ['yTHHK).

3. Pa6ouas nporpamma o pusuke. 7 kimace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBHH C BEIOPAHHBIM y4EOHHUKOM:

4. Iepprmkua A.B. ®msuka. 7 knacc. YueOHUK U1 00111e00pa30BaTENbHBIX
yupexaenuii . M.:JIpoga. 2011

5. Jlykammuk B.J. COopHUK BOPOCOB U 3a1a4 1o dusuke. 7-9 ki — M.
IIpoceemenue, 2010. —192c.

6. Kupuk JI.A. ®uznka — 7. Pa3HOypoBHEBBIE CAMOCTOSATENBHbIE U
KOHTpPOJIbHBIE Pab0THI. —5-¢ n3nanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 xnacc. Jlaboparopusie padoTsl. KoHTpobHBIE
3ananus. —CapartoB:Jlumei, 2014.

8. «KoHTponbHO-M3MepuTenbHble MaTepuaibl. Pusmka. 7 kinace/Coct. H.U.
3opuH. — 2-¢ u3j.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHO-MeToquaeckoe mocooue/ A E.
Mapomn.- M.: [Ipoda, 2011.- 123c.:

KoHTponbHBIE 1 caMOCTOSITEIbHBIE PA0OTHI IO QH3HKe. 9 Kiacc: K yueOHUKY
A.B. Ileppikuna, E.M. I'ytHuk «@usuka 9 knace» / O.1. I'pomuea. — M.
HsnarensctBO «OK3ameny, 2014.

Tectel o dusmnke. 9 knacc: k yaueoHuky A.B. Ilepeimknna, E.M. ['yTHIK
«Dusnka

9 xiaccy / O.W. I'pomueBa. — M.: M3narenbctBo «Jk3amen», 2010.
dusuka. 9 kinacc. TemMaTHueckHe TECTOBBIE 3aMaHuA 11 MoaArorosku k 'MA. /
aBT.- cocT.: M.B. boiinerko, O.H. Mupommkuna. — Apocnasis: OO0
«Axagemus pa3Butus», 2014

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

7 KJIACC
1 . bubnmoreka — Bcé mo nmpeamety «Du3ukay. — Pexxum gocryna:



http://www.proshkolu.ru

2. BuneoonsIThl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Exunas komnexius mudpoBBIX 00pa3oBaTeNbHBIX PECYpPCOB. — Pexum
nocryma: http://school- collection.edu.ru

4. NHTepecHble MaTepualibl K ypokaM (GU3UKH [0 TEMaM; TECTHI 10 TeMaM;
HarsIHBIE TOCOOHs K ypokaMm. — Pesxxum noctyma: http://class-fizika.narod.ru
5. lludpossie 00pazoBaTenbHbIE pecypehl. — PexxuM nocrymna:
http://www.openclass.ru

6. DneKTpoHHbBIE YIeOHUKH 10 (u3nKe. — Pexum mocryma:
http://www.fizika.ru

8 KVIACC

1. bubnmoteka — Bc€ mo npeamery «Pusmkay. — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoonbIThl Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru
3. Enunas xomiexus nudpoBhIX 00pa3oBaTeIbHBIX PECYPCOB. — Pexknm
moctyna: http://school- collection.edu.ru

4. HTepecHble MaTepualisl K ypokaM (U3UKH 110 TeMaM; TECTHI 110 TEMaM;
HarJIsIHBIE TOCOOHS K ypokaM. — Pesxxum noctyma: http://class-fizika.narod.ru
5. lludpossie 0Opa3oBateabHbIC pecypchl. — Pexum goctyma:
http://www.openclass.ru

6. DnexkTpoHHbIe y4eOHUKH 10 (u3uke. — Pexxum gocryma:

http://www. fizika.ru

9 KJIACC

1. BumeoonsITsl Ha ypokax. — Peskum mocrtyma: http://fizika-class.narod.ru

2. Enunas koyuieknus udpoBbIX 00pa3oBaTeNbHBIX PECYPCOB. — Pexim
nocryma: http://school- collection.edu.ru

3. nTepecHble MaTepuaibl K ypokam (DU3UKH [0 TeMaM; TECThI 110 TeMaM;
HarsIHBIE TOCOOHs K ypokaM. — Pexxum mnoctyma: http://class-fizika.narod.ru
4. Iludposrie 0OpazoBaTelibHBIC pecypchl. — Pexxum nocrymna:
http://www.openclass.ru

5. DnexTpoHHble y4eOHUKH 10 (pu3uke. — Pexum gocrymna:

http://www. fizika.ru

6.Jlucrannmonnas mkomna Ne368 http://moodle.dist-368.ru/ OtkpeIThIii Ki1acc.
CereBoe obpaszoBatensHOe coobtecTBo. http://www.openclass.ru/node/109715
7. Enunas konnekius udpoBbIx 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi EHTP HHOOPMALIMOHHO-00Pa30BaTEIIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Untepuet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTIOPs» MaTepHalibl 110 (PU3MKE.
http://archive.1lseptember.ru/fiz

11. Aammarnu pusnaeckux oobekToB. http://physics.nad.ru/

12. XuBas ¢usuka: obyuaromas nmporpamma. http://www.int edu.ru/soft/fiz.htmil
13. ®usuka.ru. http://www.fizika.ru



