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COAEPXKXAHUE YYEBHOT' O IPEJIMETA
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7 Kaace

Paznen 1. ®u3uka u eé pojib B NO3HAHUM OKPY:Kal0lIero Mupa
®duzuka — HayKa O MPHUPOJE, U3ydaeT (HU3MUYECKUE SBICHUS: MEXaHUYECKUE, TEIUIOBBIE, AJIEKTPUUECKHE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusndeckne BennuyuHb. M3mepenne ¢usnueckux BenmynH. Ousmueckue npubopsl. [lorpemHocTs
n3MepeHnil. MexxayHapoaHas CUCTEMA €IUHMUIL.

Kax ¢usuka u apyrue ecrecTBeHHbIE HAyKH M3Yy4alOoT NpUpoay. EcTecTBeHHOHAY4HBIN METOJ MO3HAHUS:
HaOJI0/ICHHE, MOCTAHOBKA HAay4YHOTO BOIMPOCA, BBIABM)KEHUE THIIOTE3, SKCIEPUMEHT MO MPOBEpPKE THIIOTES3,
o0bsacHenue Habmogaemoro siBneHnus. Onucanue GU3NIECKUX SBICHUHN C TOMOUIBI0 MOJEIIEH.

JdemoncTpanun
1. MexaHI/I‘IeCKI/IC, TCIUIOBBIC, JJICKTPUYCCKHUEC, MAI'HUTHBIC, CBCTOBLIC SIBJICHUA.

2. ®usnyeckue NpubOpPhI M MpoLeaypa NPsIMBIX U3MEPEHUI aHAJOTOBBIM M LU(PPOBBIM MIPUOOPOM.
JlaGopaTopHbie paGoThI U ONBITHI

1. OnpeneneHue MEHBI ASICHUS KBl U3MEPUTEIBHOTO Mpudopa

2. U3mepenne paccTossHun

3. U3mepenue 00bEMa )KUJIKOCTH U TBEPIOTO Teia

4. Onpegenenue pa3MepoB MajbIX Tel

5. U3mepenne TtemMneparypbl IpH MOMOIIU KUJKOCTHOTO TEPMOMETpPA U JaT4UMKa TEMIIEpPaTyphl
6. [IpoBenenne vccieOBaHUS 1O MPOBEPKE THIOTE3bI: JAIBHOCTh MOJETA IMIapyKa, MyHIEHHOTO

TOPU30HTAIIBHO, TEM OOJIbIIIE, YeM OOJIBIIIE BHICOTA ITyCKa

Pasznen 2. IlepBoHauajibHbIE CBeJ€HUSI 0 CTPOEHUM BelleCTBA

CTpOCHI/IC BCIICCTBA: ATOMbI U MOJICKYJIbI, X pa3MEphI. OHI)ITI)I, JA0Ka3bIBArOKUE JUCKPETHOC CTPOCHUE
BCIICCTBA. OHI)ITI)I, AOKa3bIBAOIIUEC NTUCKPETHOC CTPOCHUEC BCUICCTBA.

JBrxenue yactuil BemiectBa. CBA3b CKOPOCTU JBUKEHUS YaCTHI] C TeMIepaTypoi. bpoyHoBckoe
nBIKeHHe, muddy3usa. BzanmoneiicTBue 4acTHIl BENIECTBA: MPUTSHKEHUE H OTTAIKHBAHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHME T'a30B, )KUIAKOCTEH M TBEPABIX (KPUCTALUIMUECKUX) TEI.
B3anMocBs3b MeX 1y CBOMCTBAMU BEILIECTB B PA3HBIX arpEraTHBIX COCTOSIHUAX U UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbiX COCTOSHUM BOAbl. B3auMocCBA3b MexX 1y
CBOMCTBAMU BELIECTB B PA3HBIX arperaTHhIX COCTOSIHUAX U UX ATOMHO -MOJIEKYJIIPHBIM CTPOCHHUEM.
Oco6eHHOCTH arperaTHbIX COCTOSIHUM BOJIbl. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJBI.

JdeMoHcTpanuu

— HaOGmronenne OGpOyHOBCKOTO JBVIKCHUS

— Habmonenue nuddysun

— Habmonenne saBneHnid, 0OBACHIIOMUXCS MPUTHKEHUEM MM OTTAJIKUBAHUEM YaCTHUI] BEIECTB
JlaGopaTopHbie paGoThl U ONBITHI

— Ornenka guameTpa aToMa METOJOM PsAOB (C UCIOJIb30BaHUEM (oTorpaduil)

— OmnBITH 0 HAOIOJEHNUIO TEIUIOBOTO PACIIMPEHHs Ta30B

— OmnpITEl O 0OHAPYKEHHUIO JEHCTBHSA CHJI MOJEKYJISIPHOTO NPHUTKCHUS



Paznen 3. /IpuskeHHe M B3aHMOJdEiiCTBHH
Mexanudeckoe apmkenne. PaBHoMepHOe U HepaBHOMepHOe JBMmkeHue. CkopocTh. CpeaHsis CKOPOCTh MpU
HEpPaBHOMEPHOM JBUXKEHUU. PacuéT myTH U BpeMeHU ABUKEHUs. PABHOMEPHOE U HEPABHOMEPHOE JBUKEHUA



Ckopoctb. CpenHsAsg CKOpOCTb NP HEPABHOMEPHOM JABM)KEHUHU. Pacuér myTH M BpEeMEHM JIBHKEHUS.

SIBneHue uHepIU. 3aKOH HHEPIMK. B3auMoieficTBIE Tel KaKk MPUYMHA W3MEHEHUS CKOPOCTH JIBMDKCHHS
Te. Macca kak Mepa HHepTHOCTH Teia. [LtoTHOCTh BerecTBa. CBs3b IVIOTHOCTH € KOJIMYECTBOM MOJICKYJT B
equHuIe 00bEMa BEIECTBA.

Cura kak xapakTepucThka B3auMoaercTBus ten. Cujia ynpyrocty u 3akoH ['yka. U3MepeHue CUIIbl ¢
MOMOIIBIO JUHAMOMETpa. SIBeHne TAroTeHus u cuia TsoxecTu. Cuna TsoxecTu Ha Apyrux mianerax (MC).
Bec Tena. HeBecomocTs. CrnoxeHue cuil, HAlIpaBICHHBIX MO OJHOW mpsiMoil. PaBHOaelcTBytomas cui. Cuna
TpeHus. TpeHue CKoNIbKeHUs U TpeHue 1nokos. Tperue B npupoje u texuuke (MC).

JdemMoHcTpauuu

1. HabGnroneHre MeXaHMYECKOTO JIBHKEHHS Tea

2. U3mepenne CKOPOCTH MPSIMOJIMHEHMHOTO JBUKCHUS

3. HaGnronenue siBaeHUs MHEPLMU

4. HabmroieHne M3MEHEHUSI CKOPOCTH TPH B3aMMOJEHCTBUU TEJ
5. CpaBHeHHE Macc 10 B3aUMOJIEMCTBUIO Tel

6. Cio’xeHHe CUII, HalIPaBJIEHHBIX 110 OJXTHOM MPSIMOM

JlaGopaTopHbie paGoTbl MU ONBITHI

1. Onpenenenne CKOPOCTH paBHOMEPHOTO JIBMKEHUSI (IIapyKa B KUJIKOCTH, MOJICIIH SJIEKTPUIECKOTO
aBTOMOOMJISI M T. 1I. )

2. OmpeneneHne CpeaHeld CKOPOCTH CKOJIBXEHHUSI OpycKa WM IIapuKa MO HAaKIOHHOHM IIIOCKOCTH 3.
Omnpenenenue MWIOTHOCTU TBEPAOTO Teja

4. OnbITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTD PacTsLKEHUS (ehopMannm) Mpy>KUHBI OT MPHII0KEHHOM
CHJTBI

5. OmBITHI, AEMOHCTPHUPYIOLIME 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIBKEHHUS OT Beca Tejla M XapakTepa
COIIPUKACAIOLINXCS TIOBEPXHOCTEN

Pa3nen 4. /laBiienue TBEPABIX TeJl, sKHIKOCTEH M ra3on

Hapnenue. CriocoObl yMEHbIIEHUS M yBeIUYeHUs naBieHus. JlaBneHue rasa. 3aBUCUMOCTb JaBJICHHUS ras3a
oT 00bEMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TE€IIAMHU, KUIKOCTAMU U razamu. 3akoH [lackans.
[THeBMaTHYeCKHE MAIIMHBI. 3aBUCUMOCTD JABIEHUS JKUJKOCTU OT IIIyOuHbL. ['MapocTaTuuecKkuii napajgokxc.
Coobmaromnuecs: cocyasl. I mapaBnndeckie MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe AaBineHue. [IpuanHbI CyIecTBOBaHUS BO3AYIIHOM OOOJIOYKH 3eMiIH.
OmnbiT Toppuuennu. M3mepenune atMochepHOro JaBiieHUs. 3aBUCUMOCTb aTMOC()EpPHOro AaBICHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 115 n3MepeHust aTMocGepHOro AaBiICHUSI.

JleficTBUE KUJIKOCTH M ra3a Ha MOTPY>KEHHOE B HUX Teso. BrlTanikuBaromas (apxume0Ba) cuiia. 3akoH
Apxumena. [lnaBanue ten. Bo3gyxomnnaBaHue.

JdeMoHcTpanuu

1. 3aBUCHMOCTb JaBJIEHUS raza OT TeMIepaTyphbl

2. [lepenaua naBieHUS KUJKOCTHIO U Ta30M

3. Coobmarommuecs: Cocy bl

4. 'mapaBinuyecKuii mpecc

5. IllposiBiienne aecTBUS aTMOCHEPHOTO JABJICHUS

6. 3aBUCHMOCTH BHITATKHBAOIIEH CHITBI OT 00bEMa MOTPYKEHHON YaCTH Tejla U INTOTHOCTH KHUJIKOCTH 7.
PaBeHCTBO BBITAIKUBAIOIIEH CHJIBI BECY BBITECHEHHOM KUAKOCTH

8. YcnoBue miuaBaHus Tell: IJIABAHWE WM MOTPYKEHUE TEJI B 3aBHCHUMOCTH OT COOTHOLIEHHUS IIOTHOCTEH
TeJla U JKUJIKOCTH



JlaGopaTopHbie padoTbl U ONBITHI

1. UccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTrpy>KEHHOM B KUJIKOCTh YaCTH Tella 2.
Onpenenenre BHITATKUBAOIIEH CHIIbI, IEHCTBYIONIEH Ha TEJO, MOTPYKEHHOE B KUAKOCTh

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, ICMCTBYIOIIEH Ha TEIIO B )KUJKOCTH, OT Macchl Tema

4. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CHIIBL, AEUCTBYIOIIEH Ha TEJIO B JKUIKOCTH,
OT 00bEMa OTPYKEHHOU B KHUJIKOCTh YaCTH TeJla M OT TUIOTHOCTH KUJIKOCTH

5 KoHcTpynpoBaHue apeomeTrpa WM KOHCTPYMPOBAHHME JIOAKHU M ONpEIENIeHUE €€ Irpy30MoAbEMHOCTH

Pazpgea 5. PaboTa 1 MOIIHOCTH. JHEPIrUst

Mexanunueckasi pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJ0K, HAKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBecHs pbruara. [Ipumenenue
MpaBujia paBHOBECHS pblyara K 010Ky. «3omoroe npaBuio» Mexanuku. KIIJ[ mpocTeix MexaHHU3MOB.
[TpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunerndeckas M moteHuuanbHas sHeprus. Ilpespamenue ogHoro Buaa
MEXaHUYECKOW IHEPIruu B IPyrol. 3aKOH COXPAHEHUs YHEPTUU B MEXAHUKE.

JdemMoHcTpannu
IIprMepsl IPOCTBIX MEXaHU3MOB

JlaGopaTopHbie padoThl U ONBITHI

1. Ompenenenue pabOTHI CHITBI TPEHUS IPH PABHOMEPHOM ABIDKEHHHU TeJla 110 TOPHU30HTAIEHON
IIOBEPXHOCTHU

2. UccnenoBanue yCIOBHIM pPaBHOBECHS pbluara

3. Uzmepenne KII/| HaKIOHHOM IMJIOCKOCTH

4. N3yueHue 3aKOHa COXPaHEHUS MEXaHUYECKON 3HEpruu

8 kiacc

Pasnea 1. TensioBbIe ABJI€HUSA

OCHOBHBIE NOJNOXKEHHSI MOJIEKYJISIPHO-KUHETHYECKOM TEOpUU CTPOEHHMs BelecTBa. Macca u pa3Mepsl
aTOMOB M MOJIEKYJl. OMBITHI, NOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKON
TEOPHUH.

Mogenu TBEPIOTO, KHUIKOTO U ra3000pa3HOro cOCTOSIHUN BemiecTBa. Kpucrammdeckue u amopdHsie
tesna. OObsICHEHHE CBOWCTB Ta30B, XKUIKOCTEH M TBEPABIX TEJT HA OCHOBE MOJIOKEHUH MOJEKYIISPHO-

- KMHeTHueckoi Teopuu. CMaunmBaHUE U KalWUIpHBIE SBJIEHMs. TEIUIOBOE pacHIMPEHUE U CHKATHE.

Temnepartypa. CBsi3p TemnepaTypbl €O CKOPOCTBIO TEIUIOBOTO ABM)KEHUS YaCTULL.

Buytpennss sHeprust CriocoObl M3MEHEHUsI BHYTPEHHEH SHEPruu: TeIlonepesada U COBEpIIEHHE PaOOThI.
Buael Teronepenayu: TEIIONPOBOIHOCTD, KOHBEKLIMS, U3JIyUYEHHE.

KommaecTBo TermnoTel. Y aenbHas TEIIOEMKOCTh BEIIECTBA. TeTI000MEH U TEIJI0BOE PAaBHOBECHE.
VpaBHeHue TemnoBoro 6anaHca. [lnaBnenue u orBepieBaHNE KPUCTAJUIMUECKUX BEUIECTB. Y AesbHAs
temiora masieHus. [lapooOpasoBanue u konaeHcauus. Vcnapenne (MC). Kunenue. YaenbHas teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUIIEHUsI OT aTMOC(EPHOTo AaBieHus. BiaxkHocTh
BO3/yXa. OHeprus TOILUIMBA. Y JelbHAas TEIJI0Ta CrOpaHUs.

[TpunIMTIEI paboTh! TetuToBRIX nBuTateneii. KII/] tremuioBoro nurarens. TemnoBbie ABUTATEH U
3ammrTa okpyxarmomeil cpeasl (MC). 3akoH coXpaHeHHsS W MPEBPALICHUS SHEPTHU B TEIUIOBBIX MPOIECCAX
(MC).

emoncmpauuu



1. HaGronenue OpOyHOBCKOTO JIBUKEHHS

2. Habmonenue nuddysun

3. HabGmronenue sIBICHWH CMAauWBaHWS W KANWIISPHBIX SBICHUI
4. HaGnroieHue TenjaoBOTO pacIupeHus Tel

5. 3meHeHue naBieHus ra3a npyu u3MeHeHur o0bE€Ma U HarpeBaHUM WU
oxJyaxxaeHuu 6. [IpaBuina usmepeHus Temneparypsl

7. Bunpl Termmonepenaun

8. OXJIaKICHUE TPU COBEPIICHUH PAOOTHI

9. HarpeBanue mpu COBEpIICHHH PaOOThl BHEIIHUMH CHJIAMH
10. CpaBHeHHe TEIUIOEMKOCTEH Pa3IMYHBIX BEIIECTB

11. HaGnronenue KumeHus

12 .HaGmroeHue mocTOSHCTBA TEMIEPaTyphl PU TUIABJICHUH

13. Moaenu TeIU10BbIX ABUTATEIEH

Jlabopamopusie padbomvr u onvimul

1. OnpITEl IO OOHAPYKEHUIO NEHCTBUS CUII MOJEKYJISIPHOIO MPUTSKEHUS

2. OneIThl 110 BBIPAIMBAHUIO KPUCTAJUIOB IMOBAPEHHOH COJIM WM caxapa

3. OnbITHI 110 HAOIIOIEHUIO TEINIOBOTO PACIIUPEHHUS I'a30B, )KUJIKOCTEH U TBEPABIX Tel

4. Ompeznenenue AaBlIeHUS BO3AyXa B OalJIoOHE HIMpHUIA

5. OnbIThI, AEMOHCTPUPYIOILUE 3aBUCHMOCTh IaBJIECHHUs BO3AyXa OT €ro o0bEMa M HarpeBaHUs WIN
OXJIaXKICHUS

6. IIpoBepka runoTessl JIMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIONKA KUIKOCTH B TEPMOMETPUUYECKON TpyOke
OT TEMIIEPATYPBI

7. HaGmroieHne N3MEHEHUs! BHYTPEHHEN SHEPTUM TeJla B pe3yJbTaTe TeIUIonepeauyd 1 paboThl BHEITHUX
cun

8. UccnenoBanue sIBICHUS TEINIOOOMEHA MPU CMELIMBAaHUU XOJIOTHOH M ropsdell BOAbI

9. Ompenienenue KOIMYECTBA TEIUIOTHI, MTOJIyY€HHOTO BOJIOH MPH TEINIO0OMEHE C HarpeThIM
METaUIM4E€CKUM LUIUHIPOM

10. Omnpenenenne yaeabHON TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue npouecca UCHapeHus

12. OnpeneneHnue OTHOCUTEIBHOW BIIAXKHOCTU BO31yXa

13. Onpenenenue yaeabHON TEIUIOTHI IUIABICHHUS JIbAA

Pa3nes 2. DiekTpuyeckne ¥ MArHUTHbIE SIBJICHHS

Onektpuzaius Tena. J{Ba poja anekTpuueckux 3apsaaoB. Biaumoselicteue 3apspkeHHbIX Tell. 3akoH Kynona
(3aBHCHMOCTB CHUJIBI B3aUMOJICHUCTBHS 3apsKEHHBIX TEJ OT BEJIUYUHBI 3apsII0B U PACCTOSHUS MEXKY
TEJIaMH).

Onektpuyeckoe nosie. Hanpspk€HHOCTD dieKTpudeckoro nodfs. [Ipuniun cynepno3unun
AJIEKTPUUYECKUX ToJiel (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu SJICKTPHUICCKUX 3aps10B. 3J'IeMeHTaprIﬁ BHCKTpI/I‘ICCKI/Iﬁ 3apsAa. CTpOeHI/Ie aToMa. HpOBO,I[HI/IKI/I
H JTUDJICKTPUKHU. 3akoH COXpaHCHUA SJICKTPHUICCKOI'O 3apsaa.

DJEKTPUYECKUN TOK. Y CIOBHS CYILIECTBOBAHUS DIIEKTPUIECKOTO TOKA. FICTOUHMKH TOCTOSIHHOTO TOKA.
JIeiCTBHSI DIEKTPUIECKOTO TOKa (TETUIOBOE, XUMHUYECKOE, MAarHUTHOE). ODJEKTPHUECKHUH TOK B )KHUIKOCTSIX
Y razax.



Onektpuueckas 1ienb. Cuina Toka. JnekTpudeckoe Hampsbkenrne. COnpoTHBIEHHWE TPOBOJHUKA. Y IEIBHOE
CONpoTHUBIIeHHE BelecTBa. 3akoH OMa aiist yuactka nenu. [locnenoBaTtenbHoe U napauiebHOE
CO€IMHEHUE MTPOBOHUKOB.

Pabora m mMomrHOCTE 3neKTpruecKoro Toka. 3akoH J/[koyns— JleHra. DiexTpudeckue Mend 1
NOTpeOUTENN AIIEKTPUIECKOI sHEepruu B ObITY. KOopoTKoe 3aMbIkaHMe.

IToctrosaabie MarHUTHI. B3auMoeicTBIE TOCTOSTHHBIX MarHUTOB. MarHutTHoe mnoje. MarHuTHoe rnojie
3eMJIM ¥ ero 3HaueHue 1Jis )ku3HU Ha 3emiie. OnbIT DpcTea. MarHUTHOE NoJIe 3JIEKTPUYECKOT0 TOKA.
[IprMeHeHne AIeKTPOMarHuToOB B TEXHUKE. /[elicTBHe MarHUTHOTO MOJIsI HA IPOBOJHUK C TOKOM.
OJNIEKTpOABUTaTENlb TIOCTOSIHHOTO TOKa. Vcrosib30BaHUE 3JIEKTPOABUTATENIEd B TEXHUYECKUX YCTPOMCTBaxX U
Ha TPAHCIOPTE.

OmneiTel @apanes. SABnenue snekrpoMarauTHON HHAYKIMU. [IpaBmino Jlenna. Dnekrporeneparop. Crocoos
MOJTYYEHUS AJEKTPUUYECKONU SJHEPTUH. DIEKTPOCTAHIIUN Ha BO30OHOBIIIEMbIX HCTOUHUKAX YHEPTUU.

emoncmpauuu

OnekTpuzauus Tea

JIBa poia 3JeKTpUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsHKEHHBIX Tel
YerpoiicTBO U AEHCTBUE 3EKTPOCKONa

DNeKTpoCTaTUYECKass MHIYKLUS

3aKOH COXPAaHEHUS AIIEKTPUUECKHX 3apsiioB

[TpOBOAHUKY U JUBIIEKTPUKU

MOI[GJ'II/IpOBaHI/IC CHUJIOBBIX JTUHHUUI QJICKTPUUCCKOTO ITOJIA

© Nk w =

M CcTOYHUKM TTOCTOSSHHOI'O TOKa

o

JlelcTBUA 3MEKTPUUECKOro TOKa

10. DnekTpuyeckuii TOK B )KHJIKOCTH

11. T'azoBbI# paspsig

12. 3amepeHue cuibl TOKa aMIepMeTpoM

13. U3mepeHne 3NeKTPUUECKOTO HAMPsHKEHUST BOJIBTMETPOM

14. PeoctaT u mMara3uH CONMpOTHBICHUN

15. B3aumoneiicTBre HOCTOSAHHBIX MAarHUTOB

16. MoaenvpoBaHue HEBO3MOXKHOCTH paz/ielieHusl MOJI0COB Maraura 17.
MonenupoBaHre MarHUTHBIX TIOJIEH TTOCTOSSHHBIX MAarHUTOB

18. OnsiT Opcrena

19. MarautHoe mosie Toka. JIEKTPOMArHUT

20. JleficTBME MarHUTHOTO TIOJIS HA MPOBOJHUK C TOKOM 21 DIEKTpoJBHUraTeilh MOCTOSHHOTO TOKA
22. UccnenoBanue SIBICHUS 3JIEKTPOMATHUTHOW WHIYKIIMH

23. Onbitel Dapanes

24. 3aBUCUMOCTh HaIpaBICHUS MHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HHUKHOBEHUS

25. DNeKTporeHepaTop MOCTOSHHOTO TOKa

Jlabopamopusie pabomost u onvimsl

OnbITH IO Ha6J'IIOIleHI/IIO QJICKTpHU3aluu TCJI I/IH,Z[YKLIHGP'I n 1Ipu COIMPUKOCHOBCHUU
HccnegoBanue aencTBuUs QJICKTPUYECKOTO IIOJIsI Ha MPOBOAHUKU W AUBJICKTPUKH

COopka u mpoBepka pabOTHI JEKTPUUCCKON NN MOCTOSHHOTO TOKa

2

3

4. VI3amepeHue U peryarupoBaHUE CHIIBI TOKa
5. U3mepeHue U perylnupoBaHHUE HANPSIKEHUS
6

I/ICCJ'ICI[OBS.HI/IC 3aBUCHUMOCTU CHJIbI TOKA, UAYLICTO 4Y€PE3 PE3UCTOP, OT COIMPOTUBIICHHUA PE3UCTOPA U



HaIpsHKEHUs. Ha PE3UCTOPE

7. OmnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUYECKOIO CONPOTUBIIEHHSI IPOBOJHHUKA OT €TI0
JUTVHBI, TUTOIIA/IM IONIEPEYHOTO CEYEHUS U MaTeprala

8. IlpoBepka mpaBuia CIOXKEHHS HAIPSHDKEHUN MPU MOCIEI0BATEIbHOM COEIMHEHUH ABYX PE3HCTOPOB

9. IlpoBepka npaBuia i CUIbl TOKA MPH MapajUIEIbHOM COECIUHEHHH PE3HCTOPOB

10. Onpenenenue pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP

11. Omnpenenenne MOIHOCTH 3JEKTPUYECKOTO TOKA, BBIICISIEMON Ha PE3UCTOpE

12. VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3 JIAMIIOUKY, OT HalpsKEHUs Ha Hel

13. Onpenenenue KIIJ[ narpeBarens

14. UccnepoBanre MarHUTHOTO B3aUMOJEICTBUSI NOCTOSIHHBIX MarHUTOB

15. VI3yyeHne MarHuTHOIO MOJIS MOCTOSHHBIX MAarHUTOB MPU UX OObEIUHEHHM U Pa3AeICHUH

16. ViccnenoBanue NEeUCTBUS JEKTPUYECKOTO TOKAa Ha MAarHUTHYIO CTPEJIKY

17. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS KaTyIIKW C TOKOM M MarHuTa OT
CHUJIBI TOKA M HAIlPaBJICHUS TOKA B KAaTyIIKe

18. M3yueHue neicTBUs MAarHUTHOTO I10JIS1 HA IPOBOJHUK C TOKOM

19. KonctpynpoBanue U uM3ydeHHE paOOThI JIEKTPOIBHUTATEIS

20. Uzmepenne KIIJ] snexTpoaBuraTenbHOW YCTAHOBKH

21. OnbITHI IO UCCIIEIOBAHUIO SIBICHUS JIEKTPOMArHUTHON MHAYKIUU: UCCIIEA0BAHNE U3MEHEHUN

3HAYCHUA U HAIIPABJICHUS MHAYKIIHOHHOTO TOKa

9 kiace

Pa3znen 8. Mexannuyeckue SIBJEHUS
Mexanndeckoe JBukeHue. MatepuanbHas Touka. Cucrema orcuéta. OTHOCUTEIBHOCTD
MEXaHUYEeCKOTO JBMKeHUs. PaBHOMepHOe npsMonHeliHoe ABmkeHne. HepaBHoMepHOE
npssMoJivHelHoe ABmkeHne. CpenHsis 1 MTHOBEHHAs! CKOPOCTh Tejla TPU HePaBHOMEPHOM
JIBYOKCHUH.

Yckopenue. PaBHOyckOpeHHOE mpsiMmoJinHEeiHoe nBrkeHue. CBoboaHoe maneHue. OTBITHI
T"anunes.

PaBHOMepHOE nBHXKEHHE MO OKpPY>KHOCTH. llepnon u yacrora obpamieHus. JIluHeillHas U yrioBas
ckopocTH. LleHTpocTpemMuTeIpHOe yCKOPEHHE.

Ilepsrii 3akon HrroTtona. Bropon 3akoH Herorona. Tpernii 3akoH Hperorona. IIpumHnum
CYIIEPIIO3ULUU CUJL.

Cuna yopyrocTu. 3aKoH FYKa Cuna TPpCHUA: CHUJla TPCHUS CKOJIbXKCHHUA, CUJIa TPCHUA TTOKOS,

JIpyTrue BUJbl TPEHHUS.

Cuna TSKECTH M 3aKOH BCECMUPHOT'O TATOTCHUA. YCKOpeHI/Ie CBO60,ZIHOFO IIaacHUs. I[BI/I)KGHI/IG
IJIAHCT BOKPYT COHHL[a . HepBaﬂ KOCMHYCCKasA CKOPOCTb. HesecomocTs u NePErpy3KHU.

PaBHOBecue marepuanbHO#l TOUKH. AOCOIIOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO Tema ¢
3aKpEeIrIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsKecTu.

Nmnynsc Tena. M3menenne umnyiibea. MMoynbce cuiibl. 3aKOH COXpaHEHMSI HMITYJIbCA.
PeakTuBHOE ABUXKEHHE .

MexaHnueckas pa60Ta U MOIIHOCTD. Pabora cun TSOKCCTHU, YIIPYTOCTHU, TPCHUA. CBs3b OHCPIruu
u paGOTLI. IlorenuuanbHas OHEPIusia TCJia, MOAHATOIO Had IMOBCPXHOCTHIO 3€MIJIM. IlorenuuanpHas



OHECPIrus cKaTou OPY>KUHBbI. Kunernueckas OHCPIUsl. TeopeMa 0 KMHETHUYECKOM OHCPIHUHU. 3aKoH
COXpaHCHUS MEXaHUYECKOU OHCPIUHU.

emoncmpauuu

1. HaOmronenne MexXaHWYeCKOro JABWKEHHUS Tejla OTHOCHUTEIBbHO Pa3HBIX TNl OTCUETa.
2. CpaBHeHHE MyTell U TPACKTOPUM JBUXKEHUS OJTHOT'O U TOTO K€ TeJla OTHOCUTEIIHLHO Pa3HbIX
TEJIOTCUETA.

N3mepeHne CKOPOCTH U YCKOPEHUS MPSIMOJMHEWHOTO JIBUXKECHMUS.

HccnenoBanne Npu3HAKOB PABHOYCKOPEHHOTO JIBHMIKEHUS.

HaOmronenue nBMOKCHUS Tejla 1O OKPY>KHOCTH.
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HaGmronenne MexaHM4YeCKUX SIBJICHUMN, MPOUCXOASAIINX B cucTeMe oTcuéra «Tenexka» npu eé
PAaBHOMEPHOM U YCKOPEHHOM JIBI)KCHHH OTHOCHUTENIbHO KaOuHeTa (PU3UKH.
7. 3aBUCUMOCTb YCKOPEHMsI Telda OT MaccChl Tejla M JEWCTBYIOLIEH Ha HErO CHJIBI.
8. HaGmromeHnue paBeHCTBA CHUJI NMPU B3aMMOJICHCTBUU TeEIl.
9. MI3aMeHeHue Beca TeJia IIPU YCKOPEHHOM JBUKECHUM.
10. ITepenaua mMIynbca Mpu B3aUMOJIEUCTBUN TEII.
11. IIpeoOpa3oBaHusl PHEPruU IMPU B3aUMOAECHCTBUHU TEI.
12. CoxpaHeHHE UMITyJbca IIPU HEYIPYTOM B3aMMOJEHCTBUU.

13. CoxpaHeHHEe HMIyJbca MpHU aOCOJIOTHO YHNPYroM B3aUMOJEHCTBUHU.
14. HaOmroneHue peakTUBHOTO JBMIKEHUS.
15. CoxpaHeHHE MEXaHMYECKOH SHEpPruM IpH CBOOOJHOM INaJE€HUU.
16. CoxpaHEHHE MEXaHMYECKON DHEPrUM IIPU ABUKECHHUU Teja INOJ AECHUCTBUEM IPYKUHBI.
Jlabopamopuble pabombl u Onvimbl
1. KoHcTpyupoBaHue TpakTa Mg pa3roHa M JajJbHEHUIIEro paBHOMEPHOIO JBM)KEHMS IIAPUKA WU
TEJIEKKHU.
2. OmnpeneneHue cpeHeil CKOPOCTH CKOJIbKEHUs OpyCKa MM JBMIKEHUS LIapuKa 10 HaKIOHHOM
IIJIOCKOCTH.
. Onpenenenyre yCcKOpeHHsl Tejla IIPpU PaBHOYCKOPEHHOM JIBUYKEHHMH 110 HAKJIOHHOM INIOCKOCTH.
4. VlccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JIBU)KEHUU O€3 HadalbHOI
CKOPOCTH.
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5. I[IpoBepka runoTe3sl: €CiIH NPU PAaBHOYCKOPEHHOM JBMKEHHH 0€3 HaualbHON CKOPOCTH IIyTH
OTHOCSITCSI KaK psAJl HEUETHBIX YHCE, TO COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJMHAKOBBHI.

. UccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHHUS CKOJIBXXEHHS OT CHJIbl HOPMAaJbHOT'O JaBJICHUS.

. Onpenenenne kodhPUUHEHTA TPEHUS CKOJIbXKECHUS.

. Onpenenenue KECTKOCTHU MPY>KUHBIL.

. Onpenenenue paboThl CHIIBI TPEHUS MPHU PAaBHOMEPHOM JBMKEHUHU TeJla 1O TOPU30HTAIBHOM
MOBEPXHOCTH.
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10. Omnpenenenne paboOTHI CUIBI YIIPYTOCTH MPU MOABEME Tpy3a C UCIIOJIBE30BaHUEM
HETIOIBMKHOTO ¥ MOJBMI)KHOTO OJIOKOB.

11.  HM3yueHue 3aKkoHa COXpPAHEHWs DHEPIHUH.

Pazgen 9. Mexanudeckne koj1e0aHNs W BOJIHBI

KonebarenpHoe nBuxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: IEpUO, 4acToTa,
aMIUIATyAa. MaTeMaTU4ecKud U IIPYKUHHBIM MassTHUKA. [IpeBpalenne sHepruu npu
K0JIEOATEeIbHOM JIBUYKEHUHU.

3aryxaromue Kosie0anus. BeiHyxaenHbie konebanus. Pesonanc. MexaHWdecKrne BOJTHBI.
CBolicTBa MeXaHM4YeCKUX BOJH. IIpogonbHble M nonepeyHble BOJIHBI. J[JIMHA BOJIHBI M CKOPOCTh
e€ pacnpocTpaHeHHs 1. MeXaHHn4YeCKHue BOJHBI B TBEPAOM TeEJI€, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa M BeIicOTa TOHa. OTpakeHne 3Byka. MIH}pa3ByK U yJIbTpa3ByK.



emoncmpauuu

. HaGmronenne komeGaHWii TeNl MOJ JCHCTBHUEM CHIIBI TSDKECTH W CHJIIBI YIIPYTOCTH.
. HaGmronenne xonebanuii rpy3a Ha HUTH U Ha MIPYKHUHE.

. HaGnronenne BBIHYKJIEHHBIX KOJeOaHUI M pe30oHaHca.

. PactipocTpanenve mpoJoibHBIX M MONEPEYHBIX BOJIH (HAa MOJIEIH).

. HaGmronenue 3aBMCHMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

. AKyCcTUYeCKHUI pe30HaHC.
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Jlabopamopusle pabombl u onvimul

1. Onpenenenne 4acTOThl M Mepuoja KoJieOaHW MaTeMaTHYECKOrO0 MAasTHHKA.

2. OmnpenienieHUe 4acTOTHl M Mepuojaa KoiaeOaHUil MpyKUHHOTO MasTHHKA.

3. UccnenoBanue 3aBUCHUMOCTH TepHOJa KOJeOaHWU MOJBEHIEHHOTO K HUTHU Tpy3a OT JJIWHBI HUTH.

4. ccnenoBanue 3aBUCUMOCTH TEepUOJa KOJeOaHUM MPY>KMHHOTO MasTHHUKA OT Macchl Ipysa.

5. [IpoBepka HE3aBUCUMOCTH MepUoa KOJIeOaHUN Ipy3a, MOABEIIEHHOTO K HUTH, OT MaccChl
rpysa.

6. OTBITHL, IEMOHCTPUPYIOIIHE 3aBUCUMOCTH IepHoAa KojaeOaHW MpyKUMHHOTO MasiTHUKA OT

MaccChl Tpy3a U KECTKOCTHU IPYKUHBI.
7. 3MepeHne ycKOpeHHs CBOOOJHOIO MajeHHUs.

Paznen 10. DiekTpoMarHuTHOE MoJje U 3JIEKTPOMATHUTHbIE BOJIHBI
DJIEKTPOMArHUTHOE TMOJie. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOWCTBA 3JEKTPOMArHUTHBIX BOJIH.
[ITkana 351eKTpOMarHuTHBIX BOJH. Vcrnonp30BaHME 3JEKTPOMArHUTHBIX BOJH JJIsl COTOBOM CBS3H.

QHGKTpOMaFHI/ITHaH npupoga CBETA. CKOpOCTL cBeTa. BoIHOBEIC CBOMCTBA CBETA.

emoncmpauyuu
1. CBoiicTBa DIEKTPOMArHUTHBIX BOJIH.
2. BomHoBrle cBolicTBa CBeTA.

Jlabopamopuble pabombl u Onvimbl
1. 3ydyeHne CBOMCTB 3JE€KTPOMArHUTHBIX BOJIH C IOMOIIbI0O MOOWIIBHOIO TesedoHa.

Pazgen 11. CperoBble siBIeHUS
JlyueBas monens cBera. Mcrounuku ceera. [IpsiMmosnmHeiiHOe pacnpoCTpaHEHHE CBETa.
3armenus Comnua u JlyHel. OrpaxkeHue ceera. [lnockoe 3epkano. 3aKOH OTpa)KEHUSI CBETA.

IIpenomnenue cBeTta. 3aKOH MpeJIOMIICHUs cBeTa. 11oJIHOe BHYyTpeHHEe OTpa)KeHUE CBETa.
Hcnons30Banue 1mojrHOro BHYTPCHHECTO OTPAXKCHUA B OIITUYCCKUX CBETOBOAAX.

JIunza. Xox nydeii B munH3e. OnTuueckas cucreMa ¢oroanmapara, MUKpPOCKOINa U TeJIecKona
(MC). I'ma3 kak onTHyeckas cucreMa. bIM30pyKOCTh U TaTbHO30PKOCTb.

Paznoxenue 6emnoro csera B cnekrp. OnbiTel HhtoToHa. Clio)K€HHE CHEKTPaIbHbBIX I[BETOB.
Hucniepcus csera.

emoncmpayuu

IIpsiMonuHEHHOE pPAaCHPOCTPAHEHHUE CBETA

OTtpaxkeHue cBera.

[MTonyuenne n300pa’keHUN B IJIOCKOM, BOTHYTOM H BBIITYKJIIOM 3€pKaJiax.
IIpenomnenue csera.

Onrtuyeckuii CBETOBOJL.

Xon nyueit B cobuparoiiei JuH3e.

Xoa nyder B pacCEHBAIOLIEN JHUH3E.

[MTonyuenue n3zo0pakeHUN C MOMOIIBIO JIMH3.

[MpuatIMTT neicTBus ¢oToammapara, MHKPOCKOIIA W TeJECKOIIa.

9. Mogens rasa.

10. Paznokenue Oenoro cBeTa B CIEKTP.
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11. ITonydyeHnue Oeyoro cBeTa MPH CIOKEHUU CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie padomvt u onvimot

1. UccriemoBanre 3aBHCHMOCTH yTJla OTPa)KEHHS CBETOBOTO JIyda OT yrIJjla TajeHUs.

2. 3yuenne XapakTEepHUCTHUK HU300pakKeHUsI MpeIMeTa B TIJIOCKOM 3epKajie.

3. I/ICCHCI[OBaHI/IC 3aBUCHUMOCTH yIJia MPECIOMIICHUA CBECTOBOI'O JIyda OT yIJia MIaaACHUS Ha

TPaHUIIE «BO3IYyX—CTEKIION.
. [Tonmydyenue n3obpakeHUH ¢ IMTOMOIIBIO COOMpAIOIIEeH JIMH3bI.
. Onpenernienue (HOKYCHOTO PACCTOSTHHUS M ONTUYESCKOW CHIIbI COOMpArOIISeH JIMH3bI.
. OTBITHI MO Pa3I0KEHUIO O0EJI0r0 CBETa B CHEKTP.
. OneITEL IO BOCIIpUATHUIO OIBETA NPECAMETOB IIPU UX Ha6JII-O,Z[eHI/II/I HCpe3 IBCTOBLIC (I)I/IJ'IBTpBI.

N Oy U1

Paznen 12. KBaHTOBBIEe sIBJIEHHS
OmnrbiTel Pesepdopaa u mnanerapHas Mmojziestb aroma. Moaenb aroma bopa. Mcnyckanne u
norjouieHue ceerta aromoM. KBanTtel. JInHeiiuaTble ClIEKTPHI.

PanmoaktuBHOCTh. Anba-, 6eTa- u ramMmma-usnydeHus. CTpoeHre aTOMHOTO sIpa.
Hyxnonnast Moaesnb aToMHOTO sijipa. M3oTomsl.

PannoaktuBHble mpeBpamieHus. [lepuon momypacnaga aTOMHBIX SIIEp.

Snepubie peakuuu. 3aKOHBI COXPAHEHHS 3apsiIOBOTO M MAaCCOBOTO YHCEI. DHEPrusl CBSI3HU
aTOMHBIX sifep. CBsi3b MacChl M dHEpruu. Peaknun cuHTe3a u aeneHus saep. VctouHuku
sHeprun Comnana u 38E31 (MC).

Snepnas sHepreTuka. JlelicTBUS paJiMOaKTUBHBIX W3IIydeHUH Ha kuBbie opranusmbl (MC).

emoncmpavuuu

1. CriekTpbl WU3JIy4Y€HHUs U HOTJIOLIEHHUS.

2. CnexTpsl pa3jIMYHBIX T'a30B.

3. CnekTp BoJOpoa.

4. HaGmronenue TpekoB B kamepe Buibcona.

5. PaGora cu€TtyrMka MOHU3UPYIONIUX H3ITYUYCHUM.

6. Perucrpanus wm3nydeHUss TPUPOIHBIX MHHEPAIOB M TPOTYKTOB.
Jlabopamopusie padomer u onvimovl

1. HaGnmroneHne COJIOMIHBIX W JIMHEWYATBHIX CHEKTPOB H3ITYUCHHS.
2. UccnenoBanne TPEKOB: M3MEPEHHE YHEPTHH YACTHIBI MO TOPMO3HOMY TyTH (10 doTorpadusim).
3. 3mepenne paanoakTUBHOTO (oHa.

[MoBTOpPUTEIHbHO-0000IIAOIINI  MOAYJIb

[ToBTOpUTENBHO-0000IIAIONTNI MOTYJIb IPEAHA3HAUEH ISl CHCTEMAaTU3aluK U 000011eHNs
IPEAMETHOTO COJEP>KAHUS M OIbITA JEATEIbHOCTH, MPUOOPETEHHOTO MPU M3YYEHHH BCETO Kypca
bu3uKy, a TaKXKe A1 NOAroTOBKM K OCHOBHOMY rOCYJapCTBEHHOMY 3K3aMEHY IO (U3HUKE IS
00ydJaromuxcs, BBIOPABIINX 3TOT YUEOHBIM MpEIMET.

HpI/I MN3YUYCHHUHU OJAHHOI'O MOAYJIA PCAIU3YIOTCA MU CUCTCMATU3UPYIOTCA BHAbI ACATCIBHOCTHU, HA
OCHOBC KOTOPbIX obecrneunBaeTcs JOCTUMIKCHUEC TPCAMCTHBIX H MCTAIIPCIAMCETHBLIX IIJIAHUPYCMBbIX
PE3YyabTaTOB 06y‘~IeHI/I$I, (bOpMI/IpyeTCSI CCTCCTBCHHO-Hay4YHass TI'PaMOTHOCTb: OCBOCHHC HAYYHBIX
METOAOB HMCCICAO0OBaAHUA SIBJICHUM nopupoabl H TCXHHUKH, OBJIaACHHC YMCHHUSAMHAU OOBSACHSITH
(bPIBI/I‘-ICCKI/IC SABJICHMUA, IPpUMCHA MNOJTYYCHHBIC 3HAaHUA, peuiaTb 3aJa4u, B TOM YHUCJIC
Ka4CCTBCHHBIC U OKCIICPUMCHTAJIbHBIC.

HpI/IHI_II/IHI/IaIIBHO ,E[CHTCHBHOCTHLIﬁ XapakTep AaHHOI'O pasjaciia peaau3yCeTCda 3a CUeT TOTO, 4YTO
ydamuecss BBIIIOJHAIOT 3alaHMsA, B KOTOPLIX UM IIpeajiaracrcs:

1.Ha OCHOBE MOJIyYEHHBIX 3HAHUU PACMO3HABATH W HAYYHO OOBSICHATH (DU3MUECKHE SIBICHUS B
OKpy>Karollleil mpupo/ie U MOBCEAHEBHOM KU3HMU;



2. HUCIIOJIb30BAaTh Hay4YHBbIC MCTOAbI UCCIICIOBAHUA (I)I/ISI/I‘ICCKI/IX HBHCHHﬁ, B TOM HHUCJIC IJI IPOBECPKU
TUIIOTE3 U IMOJYUYCHUA TCOPETUUCCKUX BBIBOJOB;

3. OOBSICHSTD HaY4YHbIC OCHOBBI HaunboJjiee BayKHBIX ,Z[OCTI/I)KGHI/II‘/‘I COBPEMECHHBIX TGXHOHOFHﬁ,
HarmpuMmep, MpakKTU4ICCKOIro HCIIOJB30BaHUS PA3JIMYHBIX HCTOYHHMKOB JHCPIrHMM HAa OCHOBC 3aKOHa
ope- Bpalll€HUA U COXPaHCHUA BCEX M3BCCTHBIX BUJIOB SHEPIUH.

Kaxknas u3 TeM JaHHOTO paszjena BKIIOYAET SKCHEPHUMEHTAIbHOE HCCIIEIOBaHHE 000O0IIaomero
xapaktepa. Pa3znen 3aBepiaeTcsi MpoBEICHUEM JUArHOCTUYECKONW M OLIEHOYHOM paboThI 3a Kypc

OCHOBHOM IIKOJIBI



IInanupyembie pe3yabTaThbl 0CBOCHUS
yueOHOro npeamMera «(pusuka

W3zyuenne ¢pusuku B 7-9 kiaacce HaNpaBIeHO HA JOCTHKEHHUE 00YJatOIIMHUCS
JUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX Pe3yJbTaTOB OCBOCHHS y4eOHOTrO
npeaMera.

JIMUHOCTHBIE PE3YJIbTATDBI
Ilampuomuueckoe ¢ocniuTaHue:
— TIPOsIBIICHHE WHTEpeca K UCTOPHH M COBPEMEHHOMY COCTOSIHHUIO POCCHICKOW (DM3MUECKON HayKH;

— LEHHOCTHOE OTHOIICHHE K JOCTH)KEHUSM POCCHUHCKUX YUEHBIX (PU3HKOB.

I'pasicoanckoe u Oyxoeno-npascmeenmnoe 6ocnumanue:
— TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYKJIEHUH O0IIE€CTBEHHO-3HAUYNMBbIX U 3THYECKHUX IIpo0lIieMm,
CBSA3AHHBIX C IPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUM (PU3UKH;

— OCO3HAaHUC BAXXHOCTU MOPAJIBbHO-3THUYCCKUX IMPUHIUIIOB B ACATCIIBHOCTU y‘léHOFO.

Icmemuueckoe eocnumanue:
— BOCIHPHUATHEC 3CTCTUICCKUX KAYCCTB q)HSHHCCKOf/’I HAyKu: et rapMOHHUYHOT'O ITOCTPOCHHA, CTPOIr0CTH,

TOYHOCTH, TAKOHHNYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HAaHHWE LIEHHOCTH (hU3MUECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIIEH COCTABIISIIOIIEH KYJIBTYPBI;

— pa3BUTHE HAY4YHOH JII0OO3HATENBHOCTH, MHTEpPECA K HCCIIE0BATEIBCKON NeATETbHOCTH.

Dopmuposanue Kyabmypvl 300p06bsA U IMOUUOHAILHO20 01A20N0JYUUA:
— OCO3HaHHE IECHHOCTH 0€30MacHOoro o0pa3a >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaKHOCTU MpaBuil 0€30MaCHOrO MOBEAECHMSI Ha TPAHCIIOPTE, HA JOPOrax, ¢ JIEKTPUUYECKUM U TEMJIOBBIM
000pyI0BaHHEM B TOMAITHUX YCIOBUSX;
— c(opMupoBaHHOCTh HaBbIKa pe(IeKCHH, IPU3HAHUE CBOETO MpaBa Ha OLIMOKY M TAaKOro K€ MpaBa y

APYroro 4€jaoBCKa.

Tpyoosoe socnumanue:
— aKTUBHOE y4acTHE B PEIICHWHU MPAKTUYECKHX 3a/1ad (B paMKax CEMbH, IIKOJBI, TOpOJa, Kpas)
TEXHOJIOTUYECKON M COIMaIbHONW HANIPaBICHHOCTH, TPEOYIONINX B TOM YHCIe U (PU3MIECKHUX 3HA

HUW;— MHTEPEC K NMPAKTUIECKOMY H3YUYEHHUIO NMpodecCHid, CBA3AHHBIX C (PU3NKOM.

Ixonozuueckoe eocnumanue:
— OpUCHTAalUs Ha NPUMCHCHHC (I)I/ISI/ILIGCKI/IX 3HAHHUI AJI1 peIICHUA 3a1a4 B obmactu Oprmammeﬁ
Cp€abl, IJIaHUPOBAHUA IMOCTYIIKOB U OLICHKU X BO3MOKHBIX HOCJ'IGI[CTBI/Iﬁ JUJIsA Oprxca}omeﬁ

Cpenbl;— OCO3HaHHUE II00aTbHOr0 XapaKTepa 3KOJIOTHYECKHUX MPOOJIeM U IMyTel WX pelIeHus.

Adanmayusn o6yuarouezoca K UMEHAIOWUMCA YCO6UAM COUUAIbHOU U RPUPOOHOIL CPedbl:—
MOTPEOHOCTh BO B3aUMOJICUCTBUH MPH BHITIOJIHEHUH MCCIICIOBAHUI U TPOCKTOB (hU3UIECKOM

HaIIPABJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUAM JIPYTHX;



— THOBBINICHUC YPOBH:A CBOEM KOMIIETEHTHOCTH qepe3 IMPaKTHYCCKYIO ACATCIBHOCTD,

— TMOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHWH, B TOM 4Hcie (HOPMYIHPOBATH UJAEH, IOHSITHS,



THIIOTE3bl O (PU3MYECKHX OOBEKTaX M SBICHHSAX;

— OCO3HaHWe JePUINTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH B 00JIacTH (DH3HKW;

— IUIAHUPOBAHUE CBOETO Pa3BUTHUSA B MPUOOPETEHUU HOBBIX (PU3MUYECKUX 3HAHUI;

— CTPEMJICHUC aHAJIM3UPOBATh U BBIABJIIATHL B3aWMMOCBSA3U IIPUPOJIBI, O6H.[eCTBa 1 3KOHOMHKH, B TOM
9HCIIe C HCIIOJIb30BaHHEeM (DM3HUECKHUX 3HAHUH;

— OLIEHKA CBOUX JCHCTBUI C yU4ETOM BIHMSHHS HAa OKPYKAIOIIYIO CPEy, BO3MOKHBIX TJI00aTbHBIX

TIIOCJIEICTBUM.

METANPEIMETHBIE PE3YJIbTATbBI
YHuBepcanpHble MO3HABATEIbHBIE EHCTBHS
bazoevie nozuueckue oelicmeus:
— BBIABJIATh M XapaKTEpPU30BaTh CYIECTBEHHbIE NPU3HAKU OOBEKTOB (SBJICHHUIN);
— yCTaHaBJIMBATh CYHIECTBEHHBIN MpPHU3HAK KJIacCU(UKAIMK, OCHOBAHUA JUIsi 000OIIEHUSI U CpaBHEHUS;
— BBISBJISITh 3aKOHOMEPHOCTH U IPOTHUBOPEYHS B pacCMaTpUBAEMBbIX (aKTaxX, JaHHBIX U HAOIIOACHHUSIX,
OTHOCSIIIUXCA K PU3UUECKUM SIBIICHHSIM;
— BBISBJISITh IPUUMHHO-CIIEICTBEHHBIC CBSA3H MPHU U3yUeHUH (PU3HMUECKHUX SBICHUN U MPOIIECCOB;
JienaTh BBIBOJBI C HCIIOJIb30BAHUEM JI€IYKTUBHBIX U MHAYKTUBHBIX YMO3aK/IIOUE€HHUH, BBIIBUIATh
TUTIOTE3BI O B3aUMOCBA3AX (DU3UUECKUX BEIMUMH;
— CaMOCTOSITENLHO BBIOMPATH CIOCcO0 pemeHus yaeOHoi (pru3nueckoi 3aaaun (CpaBHEHNE HECKOIBKUX
BapUaHTOB peUIeHUs, BB 00p Hanbosee MOAXOIAIIETO C YYETOM CaMOCTOSTENIBHO BBIICICHHBIX

KpUTEPHUEB).

bazoevie uccneooeamenvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCHI KaK MCCIEAO0BATEIHLCKUI MHCTPYMEHT MO3HAHMUS;
— TIPOBOJIUTH IO CAMOCTOSTEIILHO COCTABIICHHOMY IUIAHY OTIBIT, HECJOKHBINA (hU3HUSCKUI
AKCIIEPUMEHT, HEOOIbIIIOE UCCIIEOBAHNE (DU3UIESCKOTO SBICHUS;
— OIIEHWBATh Ha MPUMEHUMOCTH M IOCTOBEPHOCTh HH(POPMAIIHIO, TTOJIYYEHHYIO B X0J1€ UCCIICIOBAHUS
WJIA YKCTIEPUMEHTA;
— CaMOoCTOSITeTTFHO (hOPMYIIHPOBATH 000OIIIEHHUS ¥ BHIBOJIBI TI0 PE3YyJIbTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OIIbITA, UCCIEIOBAHUS;
— MPOTHO3UPOBATH BO3MOXHOE JlajbHENIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, & TAK)KE BBIJIBUTATh

OpCAnOJI0KCHUA 00 ux Pa3BHUTUHU B HOBBIX YCIIOBHAX U KOHTCKCTaXx.

Paboma c ungopmavueii:
— TPUMEHATH PA3JIMYHbIE METObl, MHCTPYMEHTBI U 3alpocChl MPH MOUCKE U OTOOpE MH(POPMALMK UITU
JAHHBIX C YYETOM MpeUI0KEHHON yueOHO! (u3uyecKoil 3a1auu;
— aHaAJM3MPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUJOB U (hopm
MpeJICTaBICHUS;
— CaMOCTOSITETIbHO BHIOMPATh ONTUMANIbHYIO (OPMY IpeacTaBiIeHHs HH()OPMALMU U WIUTIOCTPUPOBATH

peuracMbIC 3aJa4 HE CJIOKHBIMU CXEMaMHU, AUarpaMMaMu, HHOMU Fpa(bHKOﬁ Hn ux KOM6I/IH8.HI/I$IMI/I.

YHUBepcanbHble KOMMYHUKATHUBHBIE JIEVCTBUA



Obwenue:

— B XOJIe OOCYXJIEeHHS y4eOHOTrO MaTepuaya, pe3yibTaToB JIA0OPATOPHBIX paboT W MPOEKTOB 3a/1aBaTh
BOIIPOCHI 110 CYHIECTBY OOCYKIaeMOi TeMbl H BBICKa3bIBaTh WJICH, HAICJICHHbIC HA PEIICHHE 3a1a9d H
nojAep kKaHre OJ1aroKeraTeIbHOCTH OOIICHUS;

— COIOCTAaBJIATh CBOU CYXKACHUS C CYXJACHUSIMU JIPYTUX yYaCTHUKOB AHaIOra, OOHapyKUBaTh
pa3iuvre U CXOJCTBO MO3UIUI;

—BBIPaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;—ITyOINYHO MPEICTaBIATh
pe3yJIbTaThl BBIMOJHEHHOTO (PU3MYECKOro OMNbITa (IKCIIEPUMEHTA, UCCIIEI0BAHUS, TPOCKTA).

Coemecmuasn oOeameibHOCMb (COMPYOHUYUECMEO):

— TOHUMATh W UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONH W MHIUBHIYaJbHOH pabOTHI MPH PELICHUU
KOHKPETHOU (hU3UYECKON MPOOIEMBI;

— IIPUHUMATh LCIIN COBMECTHOM ACATCIIBHOCTHU, OPIraHU30BbIBATH HeﬁCTBHH o €€ NJOCTHKCHHUIO:

pacnpenensiTs poyid, 00CyKIaTh MPOLECCHl U PE3yJIbTaThl COBMECTHOW paboThl; 0000IaTh MHEHUS
HECKOJILKHX JIIOJIEH;

— BBIIIOJHATH CBOIO YaCTb pa6OTBI, A0CTUTast KAYCCTBECHHOI'O PE3YyJIbTaTa 10 CBOEMY HAIIPABJICHHUIO U
KOOpAWHUPYS CBOU ﬂeﬁCTBHﬂ C APYI'MMHU YICHAMH KOMAH/bI;

— OLICHHMBATh KAayeCTBO CBOETO BKJaJa B OOLIMI MPOAYKT IO KPUTEPHUSIM, CAMOCTOSATEIBHO
c(hopMyJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJCIHCTBHUA.

VYHuBepcanbHble PEryJISITUBHBIE JAEHCTBUS

Camoopzanu3auu}l:

— BBIABJIATH MPOOJIEMBI B )KM3HCHHBIX U YYCOHBIX CUTYaIUSAX, TPCOYIOIINX JIJIs pelIeHHs (PU3NISCKUX
3HAHUU;

— OPHUEHTHPOBATHLCS B PA3IMYHBIX MOAXO0JaX NPUHATHUA PELICHUH (MHANBUIYAIBHOE, IPUHSITHE
pelIeHus B IpyIIe, IPUHATHE PEIIEHUN IPYIIoN);

— CaMOCTOSATCIIbBHO COCTABJIATH aJITOPUTM PCHICHUA (I)HSH‘ICCKOﬁ 3aJaun WM I1JIaHa MCCICJOBaHUA C

y4ETOM MUMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH MpeJIaraeMbie
BAPUAHTHI PEIICHUN;

— JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.
Camoxonmpons (pegnexcusn):
— J1aBaTh aJICKBAaTHYIO OIICHKY CHTYyallud W TMpeJUlarath IUIaH €€ M3MCHEHMUS,

— OOBACHATH NPUYMHBI JOCTUKEHUS (HEIOCTHIKEHMs) PE3YJbTAaTOB AEATENBbHOCTH, AABATh OLIEHKY
npUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPCKTUBLI B ACATCIbHOCTD (B TOM 4YHUCJIC B XOJ BBIIIOJIHCHUA (1)I/ISI/IT-ICCKOF O HCCICOOBaHHUA
nJIn HpOCKTa) Ha OCHOBC HOBBIX O6CTOHT€J’IBCTB, HN3MCHUBUINXCS CHTyaHHﬁ, YCTaHOBJICHHBIX OH_II/I6OK,
BO3HHUKIIHUX pr,[[HOCTCfI;

— OLCHHUBATHL COOTBCTCTBUC PC3yJibTaTa LUCJIN U YCIIOBHUAM.
QMOHMOHaJleblﬁ uHmeliekm:

— CTaBUTH ce0s HA MECTO JAPYTOro YeJIOBEKA B X0/I€ CIIOpa MJIM AUCKYCCHUU HAa HAYYHYIO TEMY,
IIOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIroOTO.



Ilpunamue cedsn u opyzux:

— MPHU3HABATh CBOE MPaBO HA OIIMOKY MpPU peIIeHNH (PU3NYEeCcKHuX 3a/1ad WU B
YTBEPKICHUSAX HAa HAyYHBIE TEMBI M TAKOE XK€E MPABO PYToro.

NPEAMETHBIE PE3YJIbTATbBI

7 Kjaacce

[TpeamMeTHBIE pe3ynbTaThl HA 6A30BOM YPOBHE JOJDKHBI OTPaXaTh CHOPMHPOBAHHOCTD Y
00yJaroIuxcs yMCHUH:

— HCIOJIB30BaTh MOHATHUSA: (U3NUECKUE U XUMHUECKHE SIBJICHUS; HAOIIOAEHUE, SKCIIEPUMEHT,
MOJIeNb, TUIIOTE3a; €AWHUIIB! (PU3NUECKUX BEIMYUH; aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BEIle
cTBa (TBEpIOE, JKUAKOE, ra3000pa3Hoe); MEXaHHMYECKOe IBMKEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEHHOE), TPAEKTOPHS, PaBHOACHCTBYIOIIAs Chil, neopManus (yrnpyras, IiacTU4ecKas),
HEBECOMOCTb, COOOIIAIOIINECS COCYIBI;

— pasnuyaTh sBieHus (Iuddy3us; TeIIoBOe IBMKEHUE YAaCTHUIl BEIIECTBA; pABHOMEPHOE
JIBM)KCHHE; HEPABHOMEPHOE IBHKCHHE;, WHEPLHMS; B3aUMOJCWUCTBUE TEJ; PaBHOBECHE TBEPIBIX TeEl
C 3aKpEIUIEHHOM OChIO BpallleHUsI; Iiepe/iaya AaBJIeHUs TBEPAbIMU TeIaMHU, KUIAKOCTIMU U Ta3aMu;
aTMocdepHoe AaBieHHE; TUIaBaHUE TEJ; MPEeBPAIICHNUS MEXaHUYECKOW SHEPTUH) M0 OMUCAHUIO
WX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOe SBICHHE;

— pacmo3HaBaTh MNPOSBJICHUE U3YUECHHBIX (DU3NUECKUX SBJICHUN B OKPYKAIOIIEM MUpPE, B TOM
yucie GU3NYECKHe SBICHUS B MPUPO/IS: MTPUMEPHI ABMKEHHUS C PA3IMYHBIMU CKOPOCTSIMU B JKHBOM
Y HEX)KMBOU MPUPOJIE; NSHCTBUE CHIIBI TPEHUSI B IPUPOJIE U TEXHUKE; BIMSHHUE aTMOC(HEPHOTO
JIaBJICHUS HA )KUBOM OpPTraHW3M; IIJIaBaHUE PHIO; phlYary B TeJie YeJIOBeKa; MPH 3TOM NEPEBOAUTH
MPaKTUYECKYIO 3a7a4y B yUeOHYIO, BBIJICIATH CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKN (PU3HMUCCKHUX
SIBJICHUI;

— OIIMCHIBATh U3YUEHHbIE CBOMCTBA TEJ U (PU3UUECKUE ABJICHUS, UCIIOJb3Ys (U3HUECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEILECTBA, BPEMs, IIyTh, CKOPOCTb, CPEJHSS CKOPOCTh, CHIIA
YIPYrOCTH, CUJIa TSYKECTH, BEC TeJla, CUJIa TPEHUs, 1aBlIeHue (TBEPIOTO TeNa, )KUJKOCTH, ra3a),
BBITAJIKHUBAIOIIAs CUJIA, MEXaHMYECKasi paboTa, MOLTHOCTb, IUIEUO CHUJIbl, MOMEHT CHJIBI,

KO3 () PUIIMEHT MMOJIE3HOTO NEHCTBUS MEXaHM3MOB, KHHETHYECKast U MOTEHIUAIIbHAS SHEPT s ); IPU
OINMCAHUU INPABUIBHO TPAKTOBATh (PU3MUECKHH CMBICI MCHOIB3YyEMBIX BEJIMYMH, X O00O3HAUCHMS U
€IUHULbl PU3MUECKUX BEJIMYUH, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (U3HUUYECKYIO
BEJIMYMHY C IPYTMMH BEIMYHMHAMHU, CTPOUTH I'paMKH HM3YUYEHHBIX 3aBHCUMOCTEH (PU3MUECKUX BeIH

YUH,

b

— XapaKTepu30BaTh CBOMCTBA TeJ, GU3MUECKUE SABJICHUS U NPOLECCHI, UCIOJb3Ys IPaBUIa
CJIOKEHHUS cHJl (BJI0JIb OJTHOI MpsiMoil), 3akoH I'yka, 3akoH [lackains, 3akoH Apxumesa, IpaBUiIo
paBHOBecHs pbluara (6J10ka), «30JI0TO€ PaBHUII0» MEXAHUKH, 3aKOH COXPAHEHHs MEXaHUUECKON
SHEPTHUH; TP ITOM JIaBaTh CIOBECHYIO ()OPMYITMPOBKY 3aKOHA U 3aIUCHIBATH €T0 MATEMAaTHUECKOE
BBIPAKECHUE;

— OOBICHATH (PU3NUYECKHE SBICHUS, MTPOIECCHl U CBOMCTBA TENI, B TOM YHUCJE U B KOHTEKCTE
CUTyalMil MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISABISATE NPUYUHHO-CIEICTBEHHbIE
CBSI3W, CTPOUTH OOBACHEHWE W3 |—2 JOTMYECKHX IIaroB ¢ OMOpod Ha 1—2 H3yYEeHHBIX
CBOMCTBA



¢u3nueckux SABICHUH, (PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

—pemaTh pacy€éTHbIC 3a1a4K B |—2 NefCTBUSA, HCIIONB3Ys 3aKOHBI 1 (POPMYIIBI, CBS3bIBAIOIIHE

(u3MUecKre BEeTUYNHBI: HA OCHOBEAHAJIN3a YCIOBUS 3a/1a4l 3alUChIBAaTh KPAaTKOE YCIOBHE,

MOJICTABJIATh (PU3UUECKHE BETUUMHBI B (POPMYIIBI M IPOBOJUTH PACUEThI, HAXOAUTH CIIPABOYHbBIE
JaHHbIEe, HEOOXOJUMBbIE JIJISl pELICHHS 33a/1a4, OLEHUBATh PEATUCTUYHOCTD MOJTYYEHHOU

(bu3nuecKoi BEITMIUHEI;

— pacno3HaBaTh Npo0IeMbl, KOTOPbIE MOYKHO PELIUTh MPH MOMOIIN (GU3UIECKUX METOIOB; B
OIMCAHWU MCCIIEIOBAHNUS BBIACIATH MIPOBEPAEMOE PEATIONIOKEHHE (TUTIOTE3Y), pa3inudaTh U
HWHTEPHPETUPOBATH

MOJIYYEHHBIN pe3yJIbTaT, HAXOAUTh OUTUOKU B XO/I€ OIBITA, JJaTh BHIBOJBI 110 €r0 pe3ybTaTaM;—
MIPOBOJIUTH OIBITHI 110 HAOMIOACHUIO (PU3NUECKUX SBICHUH WIH (PU3HUECKUX CBOMCTB TeI:
(dbopMynupoBaTh IPOBEPsIEMbIE IIPE]] OJIOKEHHSI, COOMpaTh YCTAaHOBKY U3 MPEI0KEHHOI0 000pya0Ba
HUS, 3aMMCHIBATh X0/ OTBITa U (POPMYIHMPOBATH BHIBOJIBI;

— BBINOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MAacChl Teja, 00bEMa, CHUIIBI U TeMIepaTyphl
C MCIIOJIb30BAHNEM aHAJIOTOBBIX U U (POBBIX MTPUOOPOB; 3AMUCHIBATH TTOKA3aHUsI TPHUOOPOB C YIETOM
3aJJaHHON a0COJTIOTHOH MOTPEITHOCTH H3MEPCHUN;

— MPOBOJUTH UCCIETOBAHNE 3aBUCUMOCTH OJHOM (hU3UUECKON BEIIMYUHBI OT IPYTOM C
UCIOJIb30BAaHUEM MPSIMBIX U3MEPEHHUH (3aBUCUMOCTU MYTH PABHOMEPHO JBMIKYILIETrOCs Telda OT BPEMEHU
JBIDKECHUSI TeJa; CUIIbI TPEHUSI CKOJIBLKEHHS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel U
HE3aBHCUMOCTH CWJIBI TPEHMS OT IUIOIIAAN CONPUKOCHOBEHHUS TEJN; CUJIbl YIPYTOCTH OT YJIMHEHUS
MPY>KUHBI; BBITAJIKUBAIOIIECH CHUIIBI OT 00BEMA MOTPYKEHHON YACTH TeJa M OT TUIOTHOCTH )KUIKOCTH, €€
HE3aBHCHUMOCTH OT IJIOTHOCTH TeJIa, OT TITyOHHBI, HA KOTOPYIO TIOTPY>KEHO TEJI0; YCIOBUH TUIAaBaHUS Tell,
YCIIOBHUI1 paBHOBECHSI phluara v 0JIOKOB); y4aCTBOBATh B INIAHUPOBAHUH Y4€OHOTO MCCIIEIOBAHMS, COOU
paTh yCTAaHOBKY U BBITIOJIHITH U3MEPEHHUSI, CIISys IPEII0KEHHOMY IIJIaHy, PUKCUPOBATH PE3yJIbTaThI
MOJIYYEHHOM 3aBUCUMOCTH (PU3UUECKUX BEIUYHH B BUJE MIPEIOKEHHBIX TaOIUI U TpadUKOB, AeNaTh

BBIBOJbI I10 PE3YyJIbTaTaM UCCICAOBAHUS,

— MHOPOBOAUTH KOCBCHHBIC U3MCPCHUS (1)I/I3I/ILI€CKI/IX BCIIMYNH (HJIOTHOCTI) BCIICCTBA XKXKUAKOCTH U
TBépI[OFO TCJ1a; CUJIa TPCHHUA CKOJIbXKCHUA,; JABJICHUC BO31yXad, BbITAJIKKUBArOas Cujia, HCﬁCTBYIOHIaSI Ha
HOFI)Y)KéHHOC B XXUJAKOCTB TCJIO, KOS(i)(l)I/IL[I/ICHT IIOJIC3HOI'O ﬂeﬁCTBHﬂ OPOCThIX MeX&HI/I3MOB), ciaeays
Hpe,HHO)I(CHHOfI HUHCTPYKIHU: IPU BBINTOJIHCHUN I/I3MepeHHﬁ CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY
U BHIUMCIATh 3HAYCHUE UCKOMOM BCJIIMNYUHDBI,

— Cco0moaaTh MpaBWiia TEXHUKH 0E30MacHOCTH MpH padoTe ¢ 1abopaTopHBIM 000pyIOBaHUEM;

— yKa3blBaTh MPUHILMIBI AEHCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOLIAIOIIMEC CO Cyabl, 0apOMETp, pbluar, MOJBHKHBIA U HEMOJABMKHBIN OJIOK,
HaKJIOHHAS TJIOCKOCTB;

— XapaKTepU30BaTh MPUHIIMIEI JIEHCTBUS HM3YYCHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOM
Ha UX ONMHCAaHM (B TOM YHCJIE: MOAMUITHUKN, YCTPOUCTBO BOJIOIIPOBO/IA, THAPABINYECKHI Tpecc,
MaHOMETp, BBICOTOMEP, IOPIIHEBOM HACOC, APEOMETP), UCIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UUECKUX
SABJICHUH ¥ HEOOXoIUMbIe (pr3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

— TPUBOIUTH MPUMEPHI / HAXOAUTH HH(POPMAIIHIO O TPUMEPAX MPAKTHIECKOTO HCIIOIb30BAHUS
(bu3NYEeCKUX 3HAHUN B TIOBCEIHEBHOW JKM3HM IJIsl oOecriedeHnss 0€30MacHOCTH TIPpHU OOpAIEeHUH C



npudOpaMu U TEXHUUYECKHUMH YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbSI U COOJIOJECHUS HOPM
AKOJIOTHYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpee;

— OCYIIECTBIATH OTOOP UCTOYHHKOB MH(GOPMaLU B ceTH HTEpHET B COOTBETCTBUHU C 3aJJaHHBIM
IIOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOLUXCS 3HAHUU U MyTEM CPaBHEHUS Pa3INYHbIX HICTOUHHKOB
BBIJCIIATH UHPOPMAIIMIO, KOTOPAs SIBIISETCS MPOTUBOPEUYHBOI MIIM MOXKET OBITH HEJTOCTOBEPHOIA;

— WCIIOJIB30BATh MPH BBIMOJHEHUN YIEOHBIX 3aJaHUI HAYIHO-TIOMYJISIPHYIO JIUTepaTypy (pu3nueckoro
coAep>KaHus, CIPaBOYHbIE MaTEpHUaibl, pecypchl ceTu VHTepHeT; BiageTh NpuéMaMu KOH-
CIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HHGOPMALIMHU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

— co37aBaTh COOCTBEHHbIE KpaTKHUE MUChMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 MCTOYHHKOB
nHpopManuu GU3NIECKOro COAEp>KaHus, B TOM YUCIE MyOJIMYHO JIeJIaTh KPaTKUE COOOIIEHUS O
pe3ybTaTax MpPOEKTOB MM YUeOHBIX UCCIIEOBAaHUI; TIPH 3TOM I'PaMOTHO HCIIONIB30BaTh N3yYSHHBIH
MOHATHHHBIN anmapar Kypca GU3UKH, COIPOBOXKIATh BRICTYTUICHUE TTPE3CHTAIIUCH;

— IIPH BBINOJHEHUH YUEOHBIX IPOEKTOB M MCCIIEI0BAHMI pacrpeessTh 00s3aHHOCTH B IPYIIIE B
COOTBETCTBHUHM C IIOCTABJICHHBIMU 3aJja4aMU, CJICAUTH 32 BBIIIOJHEHUEM IIJIaHA JEHCTBUM, aIeKBaTHO
OLICHUBATh COOCTBEHHBIN BKIJIAJ B AESITEIBHOCTh IPYIIIbl; BEICTPAUBAaTh KOMMYHUKAaTUBHOE
B3aUMOJICYICTBHUE, YUUTHIBAsE MHEHHUE OKPYKAIOIIUX.

8 xiaace

IIpenmeTHbIe pe3ynbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPAXaTb COPMHPOBAHHOCTD Y
00y4JaroluXcsi YMEHMI:

— HCIIOJIb30BATh MOHATHUA: MACCa U Pa3MCPbl MOJICKYJI, TCIUIOBOC JABUKCHHUEC aTOMOB W MOJICKYII,
arperaTHbi€ COCTOAHUA BCUICCTBA, KPUCTAJUIMICCKHUE U aMOp(l)HBIC TCIIa, HACHIILICHHBINA U HEHACHI
IJ.IeHHbeI nap, BJIQXKHOCTb BO34yXa, TEMIICPpATypad, BHYTPCHHAS S9HCPIU, TEIJIOBOM JABUTATCIIb,
SHCMCHTapHBIﬁ SHCKTpI/I‘IeCKI/Iﬁ 3aps, JICKTPUICCKOC IOJIC, IPOBOJHUKU U AUIJICKTPUKU,

MOCTOSIHHBIN 3JEKTPUUECKUN TOK, MATHUTHOE I10JIE;

— pasnuyath sBJICHUS (TEIIOBOE paclIMpeHne/cxaTie, TeIonepeaada, TeioBoe PaBHOBECHE,
CMa4YuBaHHE, KAIWJIIAPHBIC SBJICHUS, HCIIAPEHUE, KOHICHCALN, INIABICHUE, KPUCTAJUIN3AllAs
(oTBepeBaHME), KUIIEHUE, TeIUIoNepeaada (TenIonpoBOJHOCTh, KOHBEKIIMS, U3JIyYCHHUE);
JJIEKTPU3aLUs TEJI, B3aUMOACHCTBUE 3apA0B, NIEHCTBUSA JIIEKTPUUIECKOrO TOKA, KOPOTKOE 3aMbIKa
HHE, B3aUMOJACHCTBUE MArHUTOB, J€HCTBUE MATHUTHOI'O IIOJIS1 HA IPOBOJHUK C TOKOM,
9JIEKTPOMArHUTHAs! MHAYKIIHS ) TI0 OIMCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE OIIBITOB,

JEMOHCTPHUPYIOIINX TaHHOE (PU3NUECKOe SABICHHUE;

— pacno3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBJICHHUI B OKPY’KAIOIIEM MHUPE, B TOM
gucie Gu3nIecKue SIBJICHNUS B IPHUPOJE: TOBEPXHOCTHOE HATSKEHNE U KAWIISPHbIC SBICHUS B
IIpUpoJie, KpUCTaLIbI B Ipupoe, udiydenue ConHua, 3aMep3aHue BOAOEMOB, MOPCKUE OpU3BI,
o0Opa3oBaHHE pOChl, TYMaHa, UHEsI, CHETra; SJIEKTPUUYECKUE SIBICHUS B aTMOc(depe, IIeKTPUIECTBO
KHMBBIX OPTaHU3MOB; MAarHUTHOE T10JIe 3eMJIH, pei( MO0 COB, POJIb MATHUTHOTO TIOJIS IS YKU3HU
Ha 3emuie, MOJISIPHOE CUSTHUE; IIPH 3TOM I1EPEBOJUTH MPAKTUYECKYIO 3a71a4y B YUeOHYIO, BBIICIATh
CyLIECTBCHHBIE

CBOMCTBA/MPU3HAKU (PU3UUECKHUX SIBICHUM;



— OINUCHIBATh U3YUYEHHBIE CBOMCTBA TN U (PU3NUYECKUE ABICHUS, UCTIOIb3Ys (PU3UUECKUE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SJHEPTHsl, KOJIUYECTBO TEIUIOTHI, yeIbHas TEIUIOEMKOCTh
BEIIIECTBA, y/IeIbHAs TEIUIOTA IUIABJICHHUS, YACIbHAs TeIIoTa MapooOpa30BaHus, yaeabHas TeIuIoTa
CropaHus TOIUTHBA, KOA()PHUIIMEHT MOJIE3HOTO ACHCTBUS TEINIOBON MAIIUHBI, OTHOCUTEIbHAS
BJIAXKHOCTB BO311yXa, dJIEKTPUYECKUHN 3apsij, CUJIa TOKA, dJIEKTPUIECKOE HAIIPSKEHNUE,
CONIPOTHUBJICHHE NMPOBOIHHUKA, yACIbHOE COPOTUBIICHHE BELIECTBA, paboTa U MOIIHOCTh
AJEKTPUYECKOr0 TOKA); MPH OMUCAHUU MTPABMIIBHO TPAKTOBATh (PU3UUECKHUI CMBICT UCTIOIb3YEMbIX
BEJIMYMH, 0003HAYCHUS U €IUHUIIBI (U3NUECKUX BETUYUH, HAXOAUTh (DOPMYIIbI, CBA3BIBAIOIINE
JAHHYI0 (PU3UYECKYIO BEJIUYUHY C IPYTUMHU BEIMYUMHAMHU, CTPOUTH IpapuKu N3yUEHHBIX

3aBUCUMOCTEH (PU3NYECKUX BEITNYUH;

— XapaKTepu30BaTh CBOICTBA Tel, (U3NUECKHUE SBICHUS U MPOIECCHI, UCIIOIb3YsI OCHOBHBIE
MOJIO’KEHUST MOJIEKYJISIPHO-KUHETUYECKOM T€OpUU CTPOEHHS BEIIECTBA, MPUHIUI CYNEPIO3ULIUU 10
Jieii (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH Oma Juisl ydacTKa ey, 3aKOH
Jlxoyns -JleHna, 3aKOH COXpaHEHUs SHEPTUHU; TIPH 3TOM J1aBaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA

" 3allUChIBATDb €T0 MATEMATUYICCKOC BBIPAKCHUEC,

— 0OBIACHATH U3UYECKHUE MPOIECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE CUTYaIui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISITh MPUYUHHO-CIICJACTBEHHBIE CBS3H, CTPOUTH
oObsicHeHHe U3 | - 2 TOTHYECKUX MIaroB ¢ ONOPOH Ha | - 2 M3y4eHHBIX CBOMCTBA (PU3UUECKUX
SABIICHUH, (PU3MUECKUX 3aKOHOB MU 3aKOHOMEPHOCTE; penaTh pacyéTHbIE 3a1a4u B 2 - 3
NEUCTBUS, UCIIOJIb3YS

3aKOHBI M (OPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKUE BEJIMUNHBI: HA OCHOBE aHAJIN3a yCIOBUS 3a7auu
3aMUCBIBATh KPATKOE YCIOBUE, BBISABIIAT HEAOCTATOK MAHHBIX JUIl PELICHUS 3a]a4dd, BBIOMPATh 3aK OHbI
u (opMyIibl, HEOOXOAMMBIE JJIs €€ PEeLIeHUs, IPOBOIUTh PACUEThI M CPAaBHUBATH ITOJYyUYEHHOE 3HaUCHUE
(bu3HYECKOil BEIMUNHBI C U3BECTHBIMU JAHHBIMU;

— pacClloO3HaBaTb HpO6J'ICMbI, KOTOPBIC MOXXHO PCHIMTHL MpU NOMOIIU (1)H31/I‘ICCKI/IX MCTOAOB; HCIIOJIb3Yys
OIMMCAaHUC MCCICAOBAHUSA, BBIACIATL MPOBEPACMOC IMPEAINOJIOKCHUEC, OLCHUBATL MNPABUJIBHOCTH IMOPAAKA
MMPOBCACHUA UCCICA0BAaHUA, 1CJIATh BbIBO/IbI,

— TIPOBOJUTH OMBITHI 110 HAOIIOACHUIO (PU3NUECKUX ABICHUHN WM PU3NUECKUX CBOMCTB Tel
(xanuJUIApHbIE SBJICHMSA, 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro o0béMa, TeMIepaTypsl; CKOPOCTH TPO
- IIecca OCTBIBAHUS/HATPEBAHUS MTPH N3IYYECHUH OT IIBETA M3JTy4YaroIleil/oTIoIaroeil MOBepXHOCTH;
CKOPOCTb MCIAPEHUs BOJBI OT TEMIEPATYPhl KHUJIKOCTH M IUIOMIAIN €€ MOBEPXHOCTH; JNEKTPU3ALUS TEI
U B3aUMOJICHCTBUE DJIEKTPUYECKUX 3aPsI0B; B3aUMOACHCTBUE IIOCTOSIHHBIX MArHUTOB, BU3yalU3alus
MAarHUTHBIX I1OJIEH IOCTOSIHHBIX MAarHUTOB; A€HUCTBUS MAarHUTHOTO I0OJIS HAa IIPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABUTATEIIS IOCTOSTHHOTO TOKAa): (hopMyIMpoBaTh
HpOoBepsieMbIe TPEAIOI0KEHNS, COOUPATh YCTAaHOBKY M3 IPEUIOKEHHOTO O00OpYyIOBAaHUS; OMHCHIBATH
XOJ1 OmbITa U (HOPMYJIUPOBATH BHIBOJIBI;

— BBINIOJIHATH PSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHOMN BIIAXKHOCTH BO34yXa, CUJIBI TOKA,
HaANPSHKEHUS C UCTIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3NUECKUX BEJIMUMH; CPABHUBATH
pe3yJIbTaThl U3MEPEHHH ¢ YIETOM 3aJJaHHONW aOCOIIOTHOHN MOTPENTHOCTH;

— TPOBOJUTH UCCIETOBAHNE 3aBUCHMOCTH OJHOM (DU3UUECKON BEIIMIUHBI OT IPYTOH C
UCIOJb30BAaHUEM TMPSAMBIX U3MEPEHHI (3aBUCUMOCTh CONPOTHUBIICHUS MPOBOJHUKA OT €ro JJIUHBI,



mIomaan MmonepeyYHOro CCUCHUA U YACJIBbHOI'O COIPOTUBJICHHA BCHICCTBA IMPOBOJHHKA, CHUJIBI TOKA,
HUAYHICTO Y€PE3 NPOBOJHHUK, OT HAIMPAKCHUA HAa IIPOBOJHUKE; UCCICAOBAHNUEC ITOCICI0BATCIIBHOIO U I1a
pPamICIbHOTO COCI[I/IHCHI/Iﬁ HpOBOI[HI/IKOB)i IJIaHUPOBATh UCCIICAOBAHUC, CO6I/IpaTL YCTAaHOBKY U
BBITIOJIHATH UBMCPCHUA, CIICAYA NPCAJIO0KCHHOMY IIJIaHY, (bHKCHpOBaTB PE3YyJIbTAaThI HOJ'Iy‘—IGHHOfI
3aBHCHUMOCTH B BUAC Ta6J'II/IH n Fpa(i)I/IKOB, A¢€J1aTh BBIBOJLI IO pE€3yJIbTaTaM HCCIICAOBAaHUA,

— MPOBOJUTH KOCBEHHBIE U3MEpPEHHs (PU3NUECKUX BeHUHH (yIebHas TEMI0EMKOCTh BEIIECTBA,
COIMPOTHUBIIEHUE NMPOBOJHHUKA, pad0Ta U MOIIHOCTH JEKTPUUYECKOT0 TOKA): TNIAHUPOBATH U3MEPEHHUS,
coOupaTh IKCIMEPUMEHTAIBHYIO YCTAaHOBKY, CIIeAys MPEAJI0)KEHHON NHCTPYKIIMH, U BBIYUCIIATH
3HAa4YE€HUE BEJIUYHHBI;

— coOmrofaTh MpaBuiia TEXHUKH 0€30MacHOCTH Ipu padoTe ¢ 1abopaTopHbIM 000pYI0BaHUEM;

— XapakTepHU30BaTh MPUHLUIBI JIEHCTBUS M3Y4YEHHBIX HNPUOOPOB M TEXHHUYECKUX YCTPOMCTB C OMOPOii
Ha UX ONUCAaHM (B TOM YUCJIE: CUCTEMa OTOILIEHMs IOMOB, TUTPOMET, MapoBas TypOUHa, aMIIepMeETp,
BOJIBTMETP, CUETUUK 3JICKTPUUECKON SHEPIUH, JIEKTPOOCBETUTEIbHbBIE IPUOOPHI, HarpeBaTeIbHbIE
3JeKTpONpUOOPHI (IPUMEPHI), JIEKTPUUECKUE TPEAOXPAaHUTEIH; JIEKTPOMATHUT, 3JIE€KTPOIBUTATEIb
MIOCTOSIHHOTO TOKa), UCII0JIb3Yysl 3HAHUS O CBOMCTBaX (PU3NUECKUX SBJICHUM U HEOOXOIUMBbIE

(1)1/131/1quI<He 3aKOHOMEPHOCTH,

— pacrno3HaBaTh NPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTENIbHBIE TPUOOPHI IO CXEMAM U
CXEMaTHYHBIM PUCYHKaM (’KMJKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETD, ABUraTENb
BHYTPEHHEI'0 CrOPaHMsl, JIEKTPOCKOII, PEOCTAT); COCTABIATH CXEMBbI JJIEKTPUUECKHUX LIenel ¢
II0CJIEI0BATENILHBIM U NAapajlIeIbHbIM COEAMHEHUEM DJIEMEHTOB, Pa3inyas yCI0BHbIE 0003HAUYEHUs
3JIEMEHTOB JJIEKTPUYECKUX LICTIEH;

— HNPpUBOAUTH HpI/IMepBI/HaXOI[I/ITB I/IH(bOpMaLII/IIO O MpuMepax MPAKTUICCKOTO MCIIOJIb30BAHUA

(GU3NUECKUX 3HaHUI B MOBCEIHEBHON >KMU3HU JJIsl oOecrieueHusi 0€30MacHOCTH NpU OOpalIeHuu ¢ Mpudo
- paMu ¥ TEXHHYECKUMHU YCTPOHUCTBAMH, COXPAaHEHHS 3I0POBbS M COOTIOICHUST HOPM IKOJIOTHIECKOTO
TOBEJICHUS B OKPYIKalollen cpelie;

— OCYILIECTBJIATh MOUCK HMHGpOpManu (HU3UYECKOT0 COAEp)KaHMs B ceTH VIHTEpHET, Ha OCHOBE
UMEIOIUXCS 3HAHUM U MyTEM CpaBHEHHMs JONOJHMUTENBHBIX MCTOYHHKOB BBIIEIATH MH(POPMALUIO,
KOTOpAast SIBJISIETCS IPOTUBOPEUUBOM WIIM MOXKET OBITh HEIOCTOBEPHOI;

— HCIIOJIB30BaTh IPH BINOJHEHUN Y4eOHBIX 3a/IJaHHH HAYYHO-TIOMYJISIPHYIO JINTEPATypy PHU3HUECKOTO
cozep KaHus, CIIpaBOYHbIE MaTepUalIbl, peCcypchl ceTu HTEepHeT; Bi1aneTs npuéMaMu
KOHCIIEKTUPOBAaHUsl TEKCTa, peoOpa3oBaHus MH(YOPMAIMKU U3 OJHOW 3HAKOBOW CUCTEMBI B APYIYIO;

— co3J1aBaTh COOCTBEHHBIE IMCbMEHHBIE U KPaTKHe YCTHBIE cOO0ImeHus, 00001mas nHpOopMaIuio 13
HECKOJIbKUX UCTOUHHKOB (PU3NYECKOT0O COAEPKaHMs, B TOM UHUCIIE IyOIMYHO NPEACTaBIATh PE3YJIbTaThl
IIPOEKTHOM WJIM UCCIIEI0BATEIbCKON 1€ATEIbHOCTH; IIPU 3TOM I'PaMOTHO UCNOJIb30BaTh U3y4EHHBIH
HNOHATUNHBIN anmnapar Kypca (PU3UKH, COIIPOBOXKAATh BBICTYIJIEHUE IPE3EHTALNEH;

— TIPH BBHIMOJHEHUH YYEOHBIX IPOEKTOB M MCCIEIOBAHUI (PU3HMUECKUX MPOIIECCOB PACTIPEALIATh
00s13aHHOCTH B IPYMIIE€ B COOTBETCTBUHU C IIOCTABJICHHBIMHU 33/1a4aMH, CJIEIUTh 33 BBIIIOJHEHUEM IIJIaHa
JeMcTBUI U KOPPEKTUPOBATh €0, aJ6KBaTHO OLICHUBATh COOCTBEHHBIH BKJIaJ B AE€ATEIBHOCTb IPYIIIbI;
BBICTPaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, TPOSIBIISASA TOTOBHOCTh Pa3pemaTh KOHMIUKTHI.



9 kjacc

[IpenmerHbIe pe3ynabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh cHOPMHPOBAHHOCTH Yy
00yJaroumxcs yMEeHUMU:

—MCHOJb30BATh MOHATHUS: CUCTEMa OTCYETA, MaTepUalIbHAsl TOYKA, TPACKTOpHUS,
OTHOCHUTEJIbHOCTBMEXaHUYECKOT0 JIBMKEHUS, Jie- (hopmanus (yrnpyras, miacTudeckas), TpeHue,
LIEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTh U MEPErpy3Ku; UEHTP TKECTH; aOCOTIOTHO
TBEPAOE TEJIO, IEHTP TSHKECTH TBEPAOrO Tejla, paBHOBECHE; MEXaHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, MH(PPaA3BYK U yJIbTPa3BYK; AJIEKTPOMArHUTHBIE BOJIHBI, ITKajla 3JEKTPOMAarHUTHBIX
BOJIH, CBET, OJU30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI UCIYCKAaHUS U MOTJIOIICHHS; ailb(da-,
O0eTa- ¥ raMMa-u3Jy4YeHUsI, U30TOIIbI, siAepHas YHEPreTHKa;

—pas3nu4yaTh sIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE JBHKCHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBHYKEHHE, CBOOOIHOE aJICHUE TEJ, PABHOMEPHOE JABMIKCHHUE T10
OKPY’>KHOCTH, B3aMMOJICUCTBHE TEJI, PCAaKTUBHOEC JIBHIKCHUE, KOjeOaTeIbHOEe JIBHKCHUE
(3aTyxaroIlue U BhIHYKJICHHBIC KOJIcOaHusI), pE30HAHC, BOJJHOBOE JIBH)KCHHE, OTPAKEHHUE 3BYyKa,
MPSIMOJIMHEWHOE paclpoCTpaHeHHE, OTPaKCHHE U MPEIOMIICHHE CBETA, MOJTHOE BHYTPEHHEE
OTpPaXCHHUE CBETa, Pa3jIoKEeHHE OEeJIoro CBeTa B CIEKTP M CIOKEHUE CIIEKTPaJbHBIX IIBETOB,
JIUCIIEPCHsI CBETA, €CTECTBEHHAs PaJlOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTPa
M3JIy4YeHUs) IO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB MU HAa OCHOBE OIIBITOB, JIEMOHC TPUPYIOIIUX
JaHHoe (PU3UUYECKOE SIBIICHUE;

—pacrno3HaBaTh MPOSIBIICHUE N3YUYCHHBIX (PU3NUECKHUX SIBJICHUU B OKPYKaromleM MHUpe (B TOM
yucie GU3nUecKue siBICHUS B IPUPO/IE: MPHUINBHI U OTIIMBBI, NBH)KeHHE uiaHeT CoJTHEeUHOM

CHUCTEMbI, PCAKTUBHOC JIBUIKCHHUC KUBbLIX OPraHHU3MOB, BOCIIPUATHUC 3BYKOB.

JKUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUUYECKHE BOJIHBI, IlyHAMHU, 3XO0, 1IBETA TEJI, ONTHYECKUE
SIBJICHUSI B IPUPOJIE, OMOIOTHUECKOE JeMCTBUE BUAUMOTO, YIbTPA(PUOIETOBOrO U PEHT-
F€HOBCKOI'O U3JIyUY€HUN; €CTeCTBEHHBIN paJOaKTUBHBIA ()OH, KOCMUYECKHUE JIy4H,
paiMoaKTUBHOE U3JIy4EHHUE MPUPOJHBIX MUHEPAJIOB; AEHCTBHE PaJUOAKTUBHBIX U3ITyYEHUN Ha
OpPTraHu3M YeJI0BEKa), IPU 3TOM MEPEBOAUTH MPAKTHYECKYIO 3a/1ady B y4eOHYIO, BBIIACIATD
CyIIECTBEHHBIE CBOMCTBA/MPU3HAKU (PU3UUECKUX SIBJICHUN;

—OIUCHIBATh U3yUYECHHBIE CBOWCTBA TeJl U (PU3UYECKUE SIBJICHUSI, NCTIOIB3Ys (PU3UYECKUE
BEJIMYMHBI (CPEIHsIsl U MTHOBEHHAsi CKOPOCTh TeJla [IPU HEPABHOMEPHOM JBHUKEHUH, YCKOPEHUE,
nepeMelieHue. MyTh, YIioBas CKOPOCTb, CUJIa TPEHMUs, CUJla YINPYTrOCTH, CUJIa TSXKECTH,
YCKOpEHHE CBOOOJHOTO NaJIeHMs, BEC T€Ja, UM- IIyJIbC TEJIa, UMITYJIbC CUJIbI, MEXaHUYECKas
paboTa 1 MOIIHOCTh, MOTEHIIHAIbHAS SHEPTUS TEJa, OJHITOr0 Ha/l TOBEPXHOCTHIO 3€MIIH,
MOTEHLMAJIbHASI SHEPT U CKATOM NMPYKUHBI, KHHETUYECKasi SHEPIUsl, IIOJIHAsi MEXaHUYeCKast
SHEPrus, NepruoJ U 4acToTa KojaeOaHuM, JJIMHa BOJIHBI, TPOMKOCTb 3ByKa U BbICOTa TOHA,
CKOPOCTbH CBETA, MOKa3aTeJb MPEJIOMIICHHS CPEbl); IPU OIMMMCAHWUH NIPABUIIBHO TPAKTOBATh
(U3UUECKUN CMBICIT UCIIOJIB3YEMBbIX BEJIU- YNH, 0003HAUYCHUS U €JUHUIIBI (PU3UYECKUX BEITNYHH,
HaXOAUTh (POPMYJIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMYUHY C APYTMMH BEIUUYUHAMHU,
CTPOUTH I'pa(PUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;

—XapaKTCpru3oBaTb CBOMCTBA TCI, (i)I/IBI/I‘-IeCKI/IG ABJICHUA U MPOLCCChI, UCITOJIb3Ys 3aKOH
COXpaHCHUA DHECPIrUU, 3aKOH BCCMUPHOT'O TATOTCHUS, IIPUHIUII CYIICPIIO3UITHUN CUJI, IPUHIUII
OTHOCHUTCIIBHOCTHU FaJmne;[, 3aKOHBI HBIOTOHa, 3aKOH COXpaHCHUA UMITYJIbCa, 3aKOHbBI
OTpaXXCHUA U MPCIIOMIICHHUA CBCTA, 3aKOHBI COXpPAaHCHHUS 3apsAa0BOT0 U MaCCOBOI'O YHCECII IIPHU
AACPHBIX PCAKIUAX, ITPKU 3TOM JaBaThb CJIOBCCHYIO (bOpMyJ'II/IpOBKy 3aKOHa 4 3allMChIBaTh €ro
MATEMATHUICCKOC BBIPAXKCHUC,

—OOBACHATH (PU3NUECKUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYallUi
MPAKTUKO-OPHUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh IPUUNHHO-CIEICTBEHHBIE CBA3H, CTPOUTH
00bsICHEeHHE U3 2—3 JIOTUYECKUX IIaroB ¢ ONopod Ha 2—3 H3y4YEHHBIX CBOMCTBA
¢bu3nueckuxsBiIeHUH, GU3NISCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEIl;



—peuiaTh pacy€THbIe 3a7auM (OMUpAIOIIUEcs HAa CUCTEMY U3 2— 3 ypaBHEHUM), UCIIOJIb3YS
3aKOHBI U (DOPMYJIbI, CBSA3BIBAIONIME (PU3NUESCKUE BEJIMUYNHBI: HA OCHOBE aHAJIM3a YCJIOBUS
3a/1auy 3aIUCHIBATh KPATKOE YCIOBHUE, BBISBIATH HEAOCTAIOIINE WIIM U30bI- TOYHBIE TAHHEIE,
BBHIOMpPATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIE ISl PEIICHHs, TPOBOJUTHh PACUETHl U OLIEHMBATh
pEaTUCTUYHOCTD TOJIYYEHHOT'0 3HaUYCeHUsI (PU3NUECKON BEJIMYUHBI;

—pacno3HaBaTh NPOOIEMBbI, KOTOPHIE MOKHO PEIINTh IPH MOMOIIN (PU3NIECKUX METOIOB;
HCIIOJIBb3YSl OMHUCAaHUE UCCIEOBAaHMS, BBIACIATh MIPOBEPIEMOE MPEANOI0KEHHUE, OLIEHUBATh
MPaBWIBLHOCTD MOPSIKA MPOBEACHUS UCCIEIOBAHMS, AeiaTh BBIBOIbI, HHTEPIIPETUPOBATH
pe3yabTaThl HaOIIOAEHUH U ONBITOB;

—IPOBOJIUTH OIBITHI MO HAOIIOJACHHUIO (PU3UUCCKUX SIBICHUN WM (PU3UUECKUX CBOWMCTB TEJN
(u3ydeHue BTOporo 3akoHa HeroTOHA, 3aKOHA COXpPaHEHUS SHEPTUH; 3aBUCUMOCTD IIeproia
KoJieOaHUA.

MPY>KUHHOT'O MassTHUKaA OT MacChl Ipy3a U )KECTKOCTU IPYKUHBI U HE3ABUCUMOCTH OT

aMIUTUTYIBl MaJIbIX KOJEOaHWM; MPSIMOJIMHEHHOE pPaclIpOCTpaHCHHWE CBETa, Pas3IoKEHHE
0esoro  cBera B CHEKTP; U3YUYCHHE CBOWCTB M300pa)KEHHS B TUIOCKOM 3€pKajic M CBOWMCTB
M300pakeHusl TIpeaMeTa B cOOMparolieil JTMH3e; HAOMIOICHHE CIUJIONIHBIX M JTUHEHYaThIX CIEKTPOB
M3JIYYCHHS ). CAMOCTOSITEILHO COOUPATh YCTAaHOBKY M3 M30BITOYHOTO HA0Opa 000pyI0BaHUS;
ONMCBIBATh XOJ] OIbITA U €0 pe3yibTaThl, (OPMYJIUPOBATH BBIBOIBI;

—TPOBOJUTH MPU HEOOXOTUMOCTH CEPHIO MPSMBIX H3MEPEHUM, OTIPENICIIsis CPeIHEee 3HAUCHUE
U3MepsieMoil BemmuuHbI ((POKyCHOE PacCTOSIHUE COOMpAroNIeii JIMH3bI); 000CHOBBIBATH BBEIOOD
croco6a u3MepeHus/u3MepUTEIIbHOTO MPUOOpa;

—TPOBOJUTDH UCCIIEIOBAHNUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH C UCIIOJIb30BAaHUEM MPSIMBIX
M3MEpEeHUIl (3aBUCHUMOCTH IyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JBIKEHHHM 0e3 HadalbHOU

CKOPOCTH; IIEpHO/Ia KoJeOaHN MaTeMaTHUYEeCKOTO MassTHUKA OT JJIMHBI HUTHU; 3aBUCHMOCTH yIJia
OTpa)K€HHUs CBETa OT yIJla MaJeHUs U yria IpeJIoOMJIeHUs OT yria NaJeHus): JIaHupOBaTh
Hcciae0BaHue, CAMOCTOSITENIBHO COOMpPaTh YCTAaHOBKY, (PUKCUPOBATh PE3yJIbTAThI ITOIYYEHHON
3aBUCUMOCTU(U3MUECKUX BEJIMYUH C YUETOM 3aJ@aHHOM MOTPENIHOCTH M3MEPEHHH B BHUAE TaOIHIl U
rpaduKoB, AelaTh BBIBOJABI M0 pe3ybTaTaM HCCIEIOBAHNUS;

—IIPOBOJINUTH KOCBEHHBIC U3MEPEeHUs (U3NUECKUX BEIUUYUH (CPEIHsIsI CKOPOCTh U YCKOPEHHUE Tesa
MpU PAaBHOYCKOPEHHOM JIBM)KEHHH, YCKOPEHHE CBOOOIHOIO MaAeHHUS, )KECTKOCTh MPY>KUHBIL,
KOO (PUIIMEHT TpeHHs CKOJBXKEHHUs, MeXaHu4yeckas padoTa ¥ MOIIHOCTb, YacTOTa U
nepruo KojaeOaHui MaTeMaTUIeCKOro M TIPY>KMHHOTO MAasiTHUKOB, ONTHYECKas cuiia
coOuparomieli JIMH3bI, paAUOaKTUBHBIA (OH): MIAHUPOBATh U3MEPEHUS; COOMPATh
SKCIIEPUMEHTAIbHYIO YCTAHOBKY W BBINOJHITH HU3MEPEHUs, CIEIys IPEeIIOKEHHON
WHCTPYKIIMHU;, BBIYUCIISTh 3HAYCHUE BEJIWUYNHBI U aHAIIM3UPOBATH ITOJIYYEHHBIC PE3YJIbTaThl;

—coOmo1aTh IpaBuia TEXHUKH 0€30MacHOCTH HpH padoTe ¢ 1abopaTOpHBIM 00OpyIAOBaHUEM;

—pasjim4yaTb OCHOBHBIC MPHU3HAKHW H3YYCHHBbIX (1)PI31/I‘—ICCKI/IX MOJe- JICH: MaTepuajibHas TOYKa,
a0COJIFOTHO TBép}IOG TCJ10, TOYCYHBIA MCTOYHUK CBCTa, JIy4, TOHKasdA JIMH3a, IIJIaHCTapHad MOACIIb
aToMa, HYKJIOHHass MOJCJIb aTOMHOTO sAapa,

—XapaKTepHU30BaTh IPUHIUIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OIIOPOM Ha UX ONHUCAHUS (B TOM UYHCIE: CIIUAOMETP, JATUUKH ITOJIOKEHUSI, PACCTOSHUS U
YCKOpEHHUH,

pakera, 3X0JIOT, OYKH, MEPUCKOII, ¢oToarnmapar, ONTHUYECKHE CBETOBOJIBI, CIIEKTPOCKOI,
JIO3UMETpP, Kamepa BuiibcoHa), UCIONB3ys 3HAHUS O CBOMCTBaX (DM3WYECKUX SBIICHUN H
HEoO0XoauMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

—MCIIOJIb30BaTh CXEMBbI U CXEMAaTUYHBbIE PUCYHKH U3YYEeH HBIX TEXHHYECKUX YCTPOUCTB,
U3MEPUTEIBHBIX TPUOOPOB U TEXHOJOTUYECKUX MPOIIECCOB MPHU PEIICHUH YueOHO-
MPaKTUYECKUX 3a/1a4; ONTHYECKHE CXEMBI JUISI MOCTPOCHUS M300paKeHHil B IUIOCKOM 3epKae
U coOuparoieii JIMH3E;

—TPUBOJAUTH IPUMEPHI/HAXOAUTH HH(OPMAIIHIO O IPUMEpax MPaKTUIECKOT0 UCTIOIb30BaHUs
(U3UYeCcKUX 3HAHMI B MOBCEIHEBHOW >KM3HM Il o0ecredyeHus Oe30MacHOCTH Npu OOpalieHuu ¢



MpUOOpPaMU M TEXHUYECKUMU yCTPOUCTBAMHU, COXPAHEHHUS 3J0OPOBbsI M COOIIOICHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKpY’KafoIlel cpeie;

—OCYIIECTBIISITh MOUCK MHGOpMauu (U3NYECKOTO cojepkaHus B cetu MuTepHer,
CaMOCTOSITENIBHO (POPMYJIHPYS MOUCKOBBIN 3aMIPOC, HAXOAUTH IIyTH ONPEICICHHUS JOCTOBEPHOCTH
MOJIy4eHHOW HH(OpPMAIMU HAa OCHOBE MMEIOIIMXCS 3HAHUM U JOTOJHUTEIHHBIX MCTOYHUKOB;

—MCIIOJIb30BAaTh IIPU BBIMOJIHEHUN YYEOHBIX 3aJaHUM HAYYHO-TIOYJISIPHYIO JINTEPATYPY
(uznyeckoro coaepkaHus, CIpaBOYHbIE MaTepualbl, pecypcbl cetu MHTEpHET; BiaaeTh
npuémMamMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MH(POpMALIMK U3 OJHON 3HAKOBOM

CUCTEMBI B IPYTYIO;

—Co03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHHs Ha OCHOBE MH(OpMaIuu U3
HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COJEpIKAaHMS, MyOJIMYHO MPEICTABISATh PE3yJIbTaThbl
MPOEKTHOMN WUJIM UCCIIE0BATENBCKON A€ TEIIbHOCTH; PU 3TOM I'PAMOTHO HCII0JIb30BaTh U3y4YE€HHbIN

MOHATUHHBINA amnmapar u3ydaemMoro pasnuena (QU3UKU

Npe3eHTalue ¢ yuéToMm 0COOCHHOCTEH ayJIMTOPUU CBEPCTHUKOB.

n  COIIPOBOXIATH

BBICTYIIJIICHUC

TemaTu4eckoe NJIaHUPOBAHUE.

KJacce
Ne Tema KoauvecTB Hudposbie JlesiTeILHOCTL YYUTEIA € YYETOM
0 4acoB o0Opa3oBaTe/ibHbIC | padoueii MPOrpaMMbl BOCIUTAHMS.
pecypchl
1 Du3uKa 1 e€ poJib B 6 http://dass-fizika.ru/ | Micnonb30BaHnE BOCIIUTATEIbHBIX
MO3HAHUHU OKPY:KAIOLIEro http://www.fizika.ru/ BO3MOXKHOCTEH COEep KAHUS TEMBI
Mupa yepes noa00p COOTBETCTBYIOIINX
http://school- 3a71a4 JJIsl pEIICHHUS.
collection.edu.ru
http://fcior.edu.ru Bxirouenre B ypok UTPOBBIX

MpoueAyp Ul MOAAEpKaHUS
http://college.ru/fizik MoTHBallMH 06yanf)mHXCﬂ K
a/ MOJTYYEHUIO 3HAHUM.

[Ipumenenune Ha ypoke
http://www.school.m | yurepaxTuHBIX GOpM PaBGOTHI €
ipt.ru 00yUalOIMMUCS: UHTEJUIEKTYaJIbHbIX
http://kvant.mccme.r | yrp, crumyaupyromumx
W M03HABAaTEIbHYI0 MOTUBAIUIO

00y4Jaronuxcs.
http://class- [IpuMmeHeHne TpynmoBoit paboTh
fizika.ru/07 class.ht | AaH pabOThI B apax, KOTOpbIE y4aT
ml oOyuaromuxcs KOMaHAHOM padoTe u

B3aMMO/ICHCTBHIO C IPyTUMU
http://seninvg07.naro obyuaromumucs
d.ru/004 fiz prez d
_7.htm
bu6mmoreka [IOK
https://m.edsoo.ru/7f41
6194

2 IlepBoHayaabHBIE 5 Hcnonp30BaHne BOCIIUTATENIBHBIX
CBeJleHHsI 0 CTPOEHUH http://school- BO3MOYKHOCTEH COJIepIKaHUS TEMBI
BelllecTBa collection.edu.ru yepes noa00p COOTBETCTBYIOIINX
3a7a4 JJi pelIeHus.
http:/fcior.edu.ru BxroueHre B ypoK HTPOBBIX
MPOIETyp [UIS TOAJCPKAHUS




http://www.fizika.ru

http://college.ru/fizik
a/

http://www.school.m
ipt.ru

http://kvant.mccme.r
u/

http://class-
fizika.ru/07 class.ht

ml

http://seninvg07.naro
d.ru/004 fiz prez d
7.htm

bubnuoreka [JOK
https://m.edsoo.ru/7f41

6194

MOTHUBalIu 06y11aloumxc51 K
TIOJIYYCHHTIO 3HAHUH.

IIpumeHeHnune Ha ypoke
WHTEPAKTUBHBIX (hOpM pabOTHI C
00y4arOIUMHUCS: WHTEIJUIEKTYaTbHBIX
WTp, CTUMYJIUPYIOIIHNX
M03HABATEIbHYI0 MOTUBAIUIO
00y4Jaromuxcsl.

[IpumeHeHnue TpynmoBoi paboThl
uiu paboThl B Iapax, KOTOPbIE ydar
oOyuaromuxcs KOMaHAHON padoTe u
B3aUMOJICICTBUIO C IPYTUMHU
00y4JaroIUMHCS

JIBnm:xeHue u
B3anMOIelicTBHE TeJ

21

https://leamingapps.
org/index.php7overv
iew

http://school-
collection.edu.ru

http://fcior.edu.ru

http://www.fizika.ru
http://college.ru/fizik
a/

http://www.school.m
ipt.ru
http://kvant.mccme.r
u/

http://www.e-
science.ru/physics

http://nano-
edu.ulsu.ru

http://www.all-
fizika.com/

http://interneturok.ru

/ru

http://elkin52.narod.r
u/

http://www.all-
fizika.com/

http://class-
fizika.ru/07 class.ht

ml

http://seninvg07.naro
d.ru/004 fiz prez d
7.htm

Hcnonb3oBaHue BOCIUTATEIbHbBIX

BO3MOKHOCTEH COJEPIKAHUS TEMbI
yepes noa00p COOTBETCTBYIOIINX
3a7a4 I pelIeHUs.

Bxirouenue B ypok UTPOBBIX
Mpoueayp Uil MOAAEpKaHUS
MOTHBAIUA 00YyUYarOIIUXCS K
MOJIY4YECHHUIO 3HAHUH.

I[Ipumenenune Ha ypoke
WHTEPAKTUBHBIX (POpPM pabOTHI C
00yyaroIMMUCS: UHTEJUIEKTYaJIbHbIX
HUTP, CTUMYJITUPYIOIIHAX
MO3HAaBaTCJIIbHY0 MOTHUBAallUIO
00yUaroIuXxcs.

[IpuMenenue rpynmnoBoii paboTsl
niau paboThl B Tapax, KOTOpbIE ydar
o0ydaromuxcsi KOMaHIHOW paboTe u
B3aUMOJICICTBHUIO C IPYTUMH
00yUarouMMHCs




bubmoreka [JOK
https://m.edsoo.ru/7f416

194

JlaBienune TBEPABIX TeJl,
JKUAKOCTEN U ra3oB

21

https://leamingapps.
org/index.php7overv
iew

http://class-

fizika.ru/

http://school-collection.edu.ru

http://fcior.edu.ru

http://www.fizika.ru

http://college.ru/fizik
a/

http://www.school.m

1pt.ru
http://kvant.mccme.r

u/

http://www.e-
science.ru/physics

http://nano-
edu.ulsu.ru

http://www.all-
fizika.com/

http://interneturok.ru
/ru

http://elkin52.narod.r
u

/ http://www.all-
fizika.com/

http://class-
fizika.ru/07 class.ht

ml

http://seninvg07.naro
d.ru/004 fiz_prez_d
_7.htm
buomoreka [JOK
https://m.edsoo.ru/7f416

194

Hcnonp30BaHne BOCIIUTATENIBHBIX
BO3MOKHOCTEHN COJIepKaHUsI TEMbI
Yyepe3 1Mo 100p COOTBETCTBYIOIITUX
3aJa4 JJIs peLIeHUS.

Bxuttouenue B ypoK UTPOBBIX
npornenyp Uisl MoJep>KaHus
MOTHBAIIMHM 00yJarOIMUXCs K
TMOJIyYEHUO 3HAHUM.

IIpumeneHune Ha ypoke
WHTEPAKTUBHBIX (hOPM pabOTHI C
00y4arOIUMHUCS: WHTEIJUIEKTyaTbHBIX
UT'p, CTUMYJIUPYIOIIUX
IMMO3HABATCIIbHYIO MOTHUBAIIUIO
00yYaroIIuXxcs.

[IpumeHeHue TpyImoBoi padboThl
WiIu paboThI B Tapax, KOTOPhIE y4yar
o0yyaromuxcss KOMaHAHOM pabote u
B3aUMOJICUCTBHIO C IPYTUMU
00yYaroIUMHUCS




Pa6ora n
MOIIHOCTh. JHEPrusi

12

https://leamingapps.
org/index.php7overv
1eW

http://school-
collection.edu.ru

http://fcior.edu.ru

http://www.fizika.ru

http://college.ru/fizik
a/

bu6nmmoreka [IOK
https://m.edsoo.ru/7f4
16194

Hcnonb30BaHne BOCIIUTATEIIBHBIX

BO3MOYKHOCTEH COJICPIKAHUS TEMBI
4yepe3 o A00p COOTBETCTBYOIINX
3a/1a4 JUIsl PEIICHHS.

BkitoueHue B ypOK UTPOBBIX
mpoueayp Ui MOAAEPKAHUSL
MOTHBAIMHN 00YyYaIOINUXCS K
TOJIyYEHUIO 3HAHUM.

IIpumeneHnune Ha ypoke




http://www.school.m

1pt.ru
http://kvant.mccme.r

u/

http://www.e-
science.ru/physics

http://nano-
edu.ulsu.ru

http://www.all-
fizika.com/

http://interneturok.ru
/ru

http://elkin52.narod.r
u

http://class-
fizika.ru/07 class.ht

ml

http://seninvg07.naro
d.ru/004_fiz_prez_d
7.htm
buomuoreka [JOK
https://m.edsoo.ru/7f416

194

WHTEPAKTUBHBIX (HOpPM pabOTHI C
00y4aroIUMHUCS: HHTEIJUIEKTyaTbHBIX
UTp, CTUMYJIUPYIOIIHNX
[M03HABATEIHHYI0 MOTHUBAIINIO
00y4Jaromuxcs.

[Ipumenenue rpymnmnoBoit paboTsl
niau paboThl B Tapax, KOTOpbIE ydar
oOyJaromuxcss KOMaHAHONH paboTe u
B3aUMO/JICHCTBUIO

IToBTOpEHUE 3 http://seninvg07.naro
d.ru/004 fiz prez d
_7.htm
Bcero 68
8kiace
No Tema KoanuectBo Hudposbie 06pazoBaTeibHbIE pecypchl JesiTeJbHOCTH
4acoB YYHUTEJS ¢ yUETOM
paboueii
NPorpamMmbIl
BOCIIMTAHMSI.
1. TerioBbIe 28 https://resh.edu.ru/subject/lesson/1532/start/ Hcnonp3oBanue
sIBJICHUS BOCITUTATEIbHBIX

https://resh.edu.ru/subject/lesson/2593/start/ BO3MOMKHOCTEH

https://resh.edu.ru/subject/lesson/1533/start/ COACPIKaHNA TEMBI

https://resh.edu.ru/subject/lesson/1534/start/ gepes mouoop

https://resh.edu.ru/subject/lesson/2595/start/ COOTBETCTBYIOIIHIX

https://resh.edu.ru/subject/lesson/2594/start/ 3ajad U

https://resh.edu.ru/subject/lesson/2989/start/ PEILICHHUA.

https://resh.edu.ru/subject/lesson/2988/start/ Bxrouenne B ypok

https://resh.edu.ru/subject/lesson/2987/start/ WUTPOBBIX MPOLETYP

https://resh.edu.ru/subject/lesson/1539/start/ A1 IO AAEPIKAHUS

https://resh.edu.ru/subject/lesson/2986/start/ MOTHBAIMH




https://resh.edu.ru/subject/lesson/2985/start/
https://resh.edu.ru/subject/lesson/2984/start/
https://resh.edu.ru/subject/lesson/2593/start/

http://class-fizika.ru/08 class.html

http://seninvg07.narod.ru/004 fiz prez d 8.htm

bu6nuoteka LIOK https://m.edsoo.ru/7f4181ce

oOygaromuxcs K
MOJIYy4YEHUIO
3HAHUM.

[Ipumenenue Ha
ypoke
WHTEPAKTHUBHBIX
dhopMm paboThI ¢
00yJarOIUMHUCS:
UHTEJUIEKTYaTIbHBIX
urp,
CTUMYJTUPYOIIHX
MMO3HABATEIBHY IO
MOTHUBAIIHIO
00yYaroIInuXCs.

[Ipumenenue
IPYIIIOBON pabOTHI
WU padOTHI B
napax, KOTOpbIe
y4daT 00y4arouuxcs
KOMaHJIHOU paboTe
Y B3aUMOJICHCTBUIO

C IPYTUMH
00yYaroIUMHUCS
DJIeKTpHYecKHe 37 https://resh.edu.ru/subject/lesson/2979/start/ Hcnonb3zoBanue
M MarHUTHbIE http://class-fizika.ru/08 class.html BOCIIMTATEILHBIX
SIBJICHUS BO3MOJKHOCTEN

https://resh.edu.ru/subject/lesson/2587/start/
https://mosobr.tv/release/7849
https://resh.edu.ru/subject/lesson/2589/start/
https://infourok.ru/videouroki/481
https://resh.edu.ru/subject/lesson/2982/start/
https://resh.edu.ru/subject/lesson/3126/start/
https://resh.edu.ru/subject/lesson/2590/start/
https://resh.edu.ru/subject/lesson/2983/start/
https://resh.edu.ru/subject/lesson/1540/start/
https://resh.edu.ru/subject/lesson/2592/start/
https://resh.edu.ru/subject/lesson/2978/start/
https://resh.edu.ru/subject/lesson/1541/start/

http://seninveg07.narod.ru/004 fiz prez d 8.htm

bubmmoteka I1OK https://m.edsoo.ru/7f4181ce

COCPIKAHUA TCMbI
yepe3 noaoop
COOTBETCTBYIOLINX
3a1a4 Juist
peuieHusl.

Bxuirouenue B ypok
UTPOBBIX MPOLEAYD
I HOAAEPKAHUS
MOTHUBAITHHU
00y4JaronIuxcsl K
MOJY4YCHUTO
3HAHUM.

IIpumenenue Ha
ypoKe
WHTEPAKTHUBHBIX
(hopMm paboTsl ¢
00yYJarOIUMHUCS:
WHTEJUICKTYaJIbHBIX
urp,
CTUMYJTHPYIOIIUX
MMO3HABATEIHHYIO
MOTHUBAIIHIO
00yJaroIIUXCS.

IIpumenenue
TPYIIIIOBON PaOOTHI
i paboTh B
rapax, KOTOpbIe
ydaT 00yJaroImuxcst




KOMaHJHOU paboTe
U B3aUMOJIEHCTBHIO
C APYTUMH
00yJaroIUMHCS

IToBTOpPEHUHE

http://seninvg07.narod.ru/004 fiz prez d 8.htm

Bcero

68

9Kkiacce

Tema

KoauuyecTBoO

qacoB

Hudposbie o0pazoBaTebHbIE pecypehl

JlesiTeJIbHOCTD
YYHUTEJ ¢ y9ETOM
padoueii
NMPOrpaMMbl
BOCIIMTAHMNS.

Mexannueckue
ABJICHUSA

40

http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/

http://physics.nad.ru/
duzuka.ru. http:// www.fizika.ru/

dusuka: KOJIEKIUS OIBITOB.
http://experiment.edu.ru/
http://class-fizika.ru/09 class.html

http://seninvg07.narod.ru/004 fiz prez d 9.htm

bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6

Hcnonb3oBaHue
BOCIIUTATEIILHBIX
BO3MOXKHOCTEH
co/iep>KaHus TEMBbI
yepes noadop
COOTBETCTBYIOITUX
3ajad s
peluieHus.

Bxitouenue B ypok
UTPOBBIX MPOLETYP
JUISL IO EPKAHUS
MOTHUBALUU
00yJaronmxcs K
MOJTyYEHUIO
3HAHUH.

IIpumeneHue Ha
ypoke
WHTEPaKTHUBHBIX
¢dhopm paboThI ¢
00y4YarOIUMHUCS:
HMHTCJJICKTYaJIbHBIX
urp,
CTUMYJIHPYIOIIHAX
MO3HABATEIBHY IO
MOTHUBAIIHUIO
00yJaroIIMXCsl.

[Ipumenenue
rpynmnoBoi paboThI
unu paboTH B
rmapax, KOTOpbIe
y4ar
00yJaromuxcs
KOMaHHOU paboTre
1 B3aHMOJICVICTBUIO
C ApYTUMH
00y4JaroUMHUCS

MexaHnnuecKue

15

http://www .fcior.edu.ru/

Hcmons3oBanne




KoJIeOaHUuA U
BOJIHBI

http://schoolcollection.edu.ru/catalog/
http://physics.nad.ru/
dusuka.ru. http://www.fizika.ru/

dusuka: KOJUIEKIIUS OIIBITOB.
http://experiment.edu.ru/

http://class-fizika.ru/09 class.html

http://seninvg07.narod.ru/004 fiz prez d 9.htm
bu6nmoteka LIOK https://m.edsoo.ru/7f41a4a6

BOCITUTATEIbHBIX
BO3MOXKHOCTEM
COJICPIKAHUS TEMBI
gepe3 moaoop
COOTBETCTBYIOLINX
3ama4 Juist
pelieHus.

Bxutouenue B ypox
UTPOBBIX MPOIIEAYP
TS OAAEPKAHUS
MOTHBAITHH
0o0yJaronuxcs K
MTOJTYYSHUIO
3HAHUM.

[Ipumenenue Ha
ypoxke
WHTEPaKTUBHBIX
(hopMm paboTel ¢
00y4aroIUMUCS:
UHTEJUIEKTYaIbHbIX
urp,
CTUMYJTHPYIOIIHNX
MO3HABATENIbHY IO
MOTHUBAIIHIO
00yYaroIInuXxCcs.

[Ipumenenue
rpynmnoBoii paboThl
WIu paboTHI B
napax, KOTOpbIe
y4ar
00y4JaroIIuxCcst
KOMaHJHOH paboTe
Y B3aUMOJICCTBUIO
C ApYTUMU
00yJaroIMMuCs

DJIeKTPOMATHUTHOE
noJie
3JIeKTPOMATHUTHbIE
BOJIHBI

http://interneturok.ru/ru/school/physics/
http://www.fcior.edu.ru/
http://schoolcollection.edu.ru/catalog/
http://physics.nad.ru/

http://class-fizika.ru/09 class.html

http://seninvg07.narod.ru/004 fiz prez d 9.htm

bu6mmoteka IIOK https://m.edsoo.ru/7f41a4a6

Hcnonp3oBanue
BOCIIUTATCIBbHBIX
BO3MOXKHOCTEH
COJIepKaHUS TEMBI
yepes3 moaoop
COOTBETCTBYIOIINX
3aja4 gs
peurenus.

Bxuitouenue B ypox
HUTPOBBIX MPOLETYP
TS IOAACPKAHUS
MOTHBAITHH
o0yJaronuxcs K
TMOJIYYEeHUIO
3HAHHUH.

IIpumenenne Ha
ypOKe

MHTEPAKTUBHBIX
hopMm paboThI C




00yJarOIUMHUCS:
HMHTEJICKTYaTbHBIX
urp,
CTUMYJTUPYIOIIHX
MO03HaBaTCIIbHY IO
MOTHBAIHAIO
00y4JaroIuxcs.

ITpumenenue
TPYIIIIOBON PaOOTHI
WiIu paboThI B
napax, KOTOpbIe
y4dar
00y4JaroIuxcs
KOMaHJHOH pabore
W B3aHMOJICVICTBHIO

C IpyTUMH
00y4JaroIUMHUCS
CeBeToOBbBIC SIBJICHHUSA 15 Anumanyu Gpu3nIecKux 00bEKTOB. HWcnonp3oBanue
http://physics.nad.ru/ BOCHUTATEIbHBIX
BO3MOXKHOCTEN

XKuas ¢pusuka: oOyuaroias nporpamma.
http://www.int-edu.ru/soft/fiz.html
http://class-fizika.ru/08 class.html
http://seninvg(07.narod.ru/004 fiz_prez_d 8.htm

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

COACPIKAaHUA TCMbI
yepes noaoop
COOTBCTCTBYIOIIUX
3amaq Juist
pelIeHHS.

Bxuitouenue B ypox
UTPOBBIX NMPOLETYP
I HOAAEPKAHUS
MOTHBAIUH
o0yJaronumxcs K
MOJTyYEHUIO
3HaHUU.

[Ipumenenue Ha
ypoke
WHTEPaKTUBHBIX
dhopMm paboThI ¢
00yUJarOIUMHUCS:
HUHTCIJICKTYaJIbHBIX
urp,
CTUMYJTUPYIOIIHNX
MO3HABaTEIIbHY IO
MOTHUBAIIUIO
00yJaroIInuXCs.

IIpumenenue
rpynmnoBoii paboThl
Wiu paboThI B
mapax, KOTopble
yJar
00yJaroIuxcs
KOMaHHOU paboTe
U B3aUMOJICHCTBUIO
C ApYTUMU
00yJaroIuMHUCS




KBaHTOBBIE
ABJICHUSA

17

Ennnas

KOJIJIEKIIUSA

U (POBBIX
http://schoolcollection.edu.ru/catalog/

http://class-fizika.ru/09 class.html

http://seninvg07.narod.ru/004 fiz prez d 9.htm

bu6nmoteka LIOK https://m.edsoo.ru/7f41a4a6

Hcnonp3oBanue
BOCIUTATEILHBIX
BO3MOXKHOCTEH
COJIep>KaHUS TEMBI
gepe3 moaoop
COOTBETCTBYIOIINX
3aja4 gis
pELICHUS.

BrxuiroueHnue B ypox
HUT'POBBIX MPOLIERYP
JUIS TOAAEPKAHUS
MOTHBAIITH
o0yJaronmxcs K
MOJTY4YEHUIO
3HAHUM.

IIpumenenne Ha
ypoxke
MHTEPAKTUBHBIX
(hopMm paboThI ¢
00y4aroIUMUCS:
WHTEJUICKTyallbHBIX
urp,
CTUMYJIUPYOIIHX
MO3HABATENbHY IO
MOTHBAIIHIO
00y4JaroIuxcs.

[Ipumenenue
rpynnoBoi paboThl
Wiu paboTHI B
nmapax, KOTopble
y4ar
o0y4Jaronuxcs
KOMaHIHOH paboTe
1 B3aMMO/ICHCTBHIO
C IpYyTUMH
00y4JaroIUMUCS

IToBTOpCHME

http://class-fizika.ru/09 class.html

http://seninvg07.narod.ru/004 fiz prez d 9.htm

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

Bxirouenue B ypok
WUIPOBBIX NPOLEAYP
JJIs TOAAEPKAHUS
MOTHUBaLUU
o0yJaronmxcs K
MOJTYYCHUTO
3HAHUM.

[IpumeHeHue Ha
ypoKe
WHTEPaKTHBHBIX
¢hopM paboThI €
00yUarOITUMHUCS:
MHTEJUIEKTyaJIbHbIX
urp,
CTUMYJIHPYIOIINUX
MMO3HABATEIHHY IO
MOTHUBAIIHIO
00y4JaroIIuXxCsl.




IIpumenenue
TPYIIIOBON PabOTHI
WU pabOTHI B
napax, KOTopbIe
y4dar
0o0y4aromuxcs
KOMaHJIHOU paboTe
W B3aMMOJICHCTBHIO
C ApyrumMu
00yJaronMMucCs

Bcero

102
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