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Coaeprxanue yueOHoro npeamera « ®u3uKa» Ha ypOBHe OCHOBHOI'0 001ero 00pa3oBaHus

7 kiaacce

Pa3znes 1. ®u3uka u e€ poJib B IO3HAHUM OKPYKAOIIEr0 MUPa

®usuka — Hayka o npupoze. SBnenus npupoasl. Gusndeckue sBICHUS: MEXAHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BeaMuuHBL. M3Mmepenue Qusnueckux BenuyuH. Puznueckue NpuOOpHI
[TorpemnocTs u3mMepenuii. MexxayHapoHas CUcTeMa €IUHMUII.

Kak ¢usuka u npyrue ecTecTBeHHbIE HAYKH M3Y4YaloT NpuUpody. EcrecTBeHHO-HAYyUHBIN
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHe HalmogaeMoro sBieHus. OmnucaHue
(bu3nYecKuX SBICHUN C IOMOLIbIO MOJIENIEH.

Jlemoncmpayuu

1 Mexanuueckue, TEIUIOBBIE, JIEKTPUYECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2 @wusnueckue MpuOOpHl U MPOLEaypa MPSIMBIX W3MEPEHUN aHAIOTOBBIM M IIH(PPOBBHIM
puoOpoOM.

Jlabopamopnule pabomul u onvimol

1. Onpenenenue LeHbl AeICHUS LIKAIbl U3MEPUTENBHOTO pHoOopa.

2. N3mepenne pacCTOsTHUH.

3. N3mepenune o0bEMa )KUAKOCTH M TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MajbIX TeJl.

5. H3mepeHue Ttemmeparypbl IpH HOMOIIM >KUAKOCTHOIO TEpMOMETpa M JaTdvKa
TEMIEPATYPHI.

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA

CrpoeHune BemiecTBa: aTOMbl UM MOJEKYJbI, UX pa3Mepbl. OIBITHL, JOKAa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBmkeHue vactull BeniecTBa. CBs3b CKOPOCTH JBMIJKEHHUS 4YacTULl C TEMIIEpaTypou
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumoseiicTBue YacTHI] BEUIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~BEIIECTBA: CTPOEHUE Ta30B, JKUIAKOCTEHM U  TBEPABIX
(KpucTaJuIMYecKHX) Ted. B3auMocBs3b MeXay CBOWCTBAMM BELIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Jlemoncmpayuu

1. HabmroneHne OpOyHOBCKOTO JIBUKEHUS

2. HaGmronenmne nuddyznn

3. Habmonenue siBneHui, 0OBSICHAIONMXCS MPUTSHKEHUEM WM OTTAJIKHUBAHUEM YaCTHIL
BEIECTBA

Jlabopamopuwsie pabomul u onvimol

1. Onenka afuamerpa aToMa METOJI0M PSAJIOB (€ UCHONIb30BaHKEM (doTorpaduii)

2. OnbITH IO HAOMIOIEHHUIO TEIUIOBOTO PACHIMPEHUS I'a30B

3. OTBITHI IO OOHAPYKEHUIO IEHCTBHUS CHIT MOJICKYIISIPHOTO TIPUTSKEHUS

Paznen 3. /IBu:xeHue u B3aumMo/jieiicTBUe TeJl

Mexannueckoe aABM)KEHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHkeHHEe. CKOpOCTb
CpenHsist CKOpOCTh IPH HEPABHOMEPHOM JIBH)KEHUH. Pacy€T myTH M BpEMEHU JBUKEHUS.

SIBnenune nmHepuMM. 3aKOH MHEpUMHU. B3auMmozelcTBHe Ten Kak NPUYMHA HW3MEHEHHUS
CKOpPOCTH JBWKEHHMs Ten. Macca kak Mepa uHepTHOcTH Tena. [lmotHocTts BemectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIeCTBA.

Cuna Kkak xapakTepucTHka B3aumojeicTBusi Ten Cuna ynpyroctd u 3akoH ['yka.
M3mepeHue CHIIbl ¢ TOMOLIBIO JUHAMOMETPA. SIBIEHNE TSArOTEHUS ¥ crila TskecTH. Cuna TshkecTn
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Ha Ipyrux miaHerax. Bec tena. HeBecomocts. CoxeHue cui, HalpaBiIeHHBIX 110 OJHOM MIPSIMOH.
PaBuopelictByromas cui. Cuna tperus. TpeHue cKobKeHus U TpeHue nokosi. Tpenue B mpupoje
U TEXHUKE.

Jlemoncmpayuu

1. HaGmoieHre MEXaHU4eCKOTo JBM)KEHUS Teja

2. 3mepenne cKopocTy NPSIMOJIMHEHHOTO ABMKEHUS

3. HaGmroienue sBIeHMUsI MHEPLUUU

4. HabnroneHre n3MeHEeHUs! CKOPOCTH NP B3aUMOJICHCTBUU Tell

5. CpaBHeHuE Macc 110 B3aUMOJIEHCTBUIO TEI

6. Ciio)xeHue CuJl, HalpaBJIEHHBIX 110 OJTHOW MPSMOIA.

Jlabopamopuvie pabomul u onvimol

1. Ompenenenue cpeAaHeil CKOPOCTU CKOJBKEHHUA OpyCcKa WM HIapuKa MO HAKJIOHHOM
IJIOCKOCTH

2. Onpenenenue MIOTHOCTU TBEPIOTO Tela

3. OmbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh PACTSHKEHUs (AedopManuu) mpyKUHBI OT
MIPUIIOKEHHOMN CUIIbI

4. OnbIThl, IEMOHCTPUPYIOLUE 3aBUCUMOCTb CUJIbI TPEHMSI CKOJIBLKEHMS OT Beca Teja U
XapakTepa COIMPUKACAIOUIUXCS TOBEPXHOCTEN

Pa3znen 4. /laBjienne TBEPABIX TeJ, )KMAKOCTEH U ra3oB

Hasnenne. CiocoObl yMEHbILIEHUS U YBEJIMUEHUS JaBiieHus. JlaBneHue ra3a. 3aBUCUMOCTb
JlaBJIeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya napneHust TBEPAbIMU TEIaMU, KHUJIKOCTSIMU U
razamu. 3akoH [lackams. I[THeBMaTmdeckne MamvHbL. 3aBUCUMOCTH JABJICHUS KUJIKOCTH OT
riyOunsl.  'mapocratmueckuit  mapagokc. CooOmaronecs  cocyabl. [ 'mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3eman u arMocdepHoe AasieHue. [IpuuuHBI CylIecTBOBaHMS BO3AYLIHON
obonmoukn 3emsu. OnbiTt Toppuuerum. M3mepeHue arMocepHOro NaBICHUSA. 3aBUCHMOCTD
aTMOC(EpHOro JaBJE€HHUS OT BBICOTHI Haja YypoBHeM Mops. IlpuGopsl s u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBUE *KUIKOCTH M Ta3a HAa OrpyXEHHOE B HUX TeJI0. BeITankuBaromas (apxume10Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jlemoncmpayuu

1. 3aBUCcHMOCTD J1aBJIEHUS raza OT TEMIIEPATYPhI

2. Ilepenaya naBiieHUs )KUAKOCTBIO M Fa30M

3. Coobmarormmecs: CoCy/IbI

4. I'mapaBianueckuii mpecc

5. [IposiBnenue neicTBus aTMOC(HEPHOTO JaBICHUS

6. 3aBHCHMOCTB BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH TejIa U IIIOTHOCTH
KHUJIKOCTH

7. PaBeHCTBO BBITAJIKUBAIOLIECH CHIIbI BECY BBITECHEHHOH JKUAKOCTH

8 VYcnoBue I1uiaBaHMs TeN: IUIABaHME WJIM TOTPY)KEHHE Tel B 3aBUCHUMOCTH OT
COOTHOILIEHUS IJIOTHOCTEH TeNa U KUIAKOCTH

Jlabopamopmsie pabomul u onvimol

1 UccnenoBanue 3aBUCUMOCTH Beca Teja B BOAE OT 00b&Ma MOrpyXKEHHOH B JKUIKOCTh
YacTH TeJna.

2. OmpeneneHre BBITAIKUBAIONIECH CHIIBI, JCHCTBYIONIEH Ha Teno, MOTPYXEHHOE B
KHUJIKOCTb

3. IIpoBepka HE3aBUCMMOCTH BBITAIIKMBAOIIEH CHITBI, IEHCTBYIOIIEH HA TEJIO B KHIKOCTH,
OT Macchl Tena

4. OnbIThl, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh BBITAJKUBAIOIIEH CHIIBI, AEHCTBYIOLIEH Ha
TEJO B )KHUJIKOCTH, OT 00bEMA MOTPYKEHHON B MKUAKOCTh YaCTH TeJa U OT INIOTHOCTHU KHUJIKOCTH



Pa3nea 5. PaGoTa n MOIIHOCTB. JHEpPrus

Mexanunyeckas pabota MoOniHoOCTh

[IpocThie MexaHU3MBI: phIyar, OJIOK, HAKJIOHHAS TUIOCKOCTH [IpaBuiio paBHOBeCHS phlyara
[IpumeHneHnue mpaBuia paBHOBECHS pblyara kK OJoKy «3o0sioToe mpaBmio» MexaHuku KITJ]
MPOCTHIX MeXaHU3MOB [IpocThie MEXaHU3MBI B OBITY U TEXHUKE

Mexannueckass »Heprusi Kunernueckass M mNOTeHLIMaidbHas SHep- rus llpeBpaiienue
OJIHOTO BHJ/Ia MEXaHUYECKOW SHEPTUU B IPYroil 3aKOH COXPAHEHUS SJHEPTUU B MEXaHUKE

Jlemoncmpayuu

[IpuMepsl IPOCTHIX MEXaHU3MOB

Jlabopamopnwsie pabomul u onvimol

1. Onpenenenue pabOTHl CHJIBI TPEHUS TPU PABHOMEPHOM JBHIKEHUHM Tela TIO
TOPU30HTANILHOM MMOBEPXHOCTH

2. UccnenoBanue ycIOBU paBHOBECHS pblyara

3. M3mepenue KII/[ HakmoHHO# MIIOCKOCTH

8 kiace

Paznen 1. TenioBble siBaeHUs

OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTpOoeHus BemiecTBa Macca
U pa3Mepbl aTOMOB U MOJEKyd. OTMbITb, TOATBEPXKIAIONINE OCHOBHBIC TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSIHMIM BemecTBa. Kpucramnmueckue u
amop¢usbie Tena. OObsCHEHUE CBOMCTB ra30B, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJICKYJIIPHO-KMUHETUYECKOW Teopuu. (CMayuBaHWE M KaNWULIpHBIE siBIeHUsA. TeruioBoe
pacUIMpEeHHEe U CKaTHUE.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUKEHUS YACTHII.

Buytpennss sueprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEH SHEpruu: TeIuionepenavya u
coBepItieHre paboThl. BUIBI TeTUTONEpEIaun: TeIIONPOBOAHOCTh, KOHBEKITHS, H3TYICHHUE.

KonnuectBo TemnoTel. YienbHas TEIUVIOEMKOCTb BelIECTBAa. TeMIO000MEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBOTro OanaHca. [lnmaBrmeHue u OTBepAeBaHUE KPHUCTALTUYECKUX
BEIleCTB. YAenpHas Termjora riuaBieHus. [lapooOpa3zoBanue u KoHjaeHcarus. McmapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATyphl KHUIEHHUS OT
aTMoc(epHOTro JaBICHHUS.

BiraxxHocTh BO31yX2

DHeprus ToIMBa. Y IeJdbHas TEMJI0TAa CTOPAHUS.

[Ipunnuner pabotel TemioBbix aurareneid. KIIJ[ temmoBoro nsurartens. TeruioBbie
JIBUTATEIH U 3alIUTa OKpY>KaroUleh Cpeibl.

3aK0OH COXpaHEHUs U MIPEBPAIICHHS YHEPTUHU B TEIJIOBBIX MTPOIIECCaX.

Jlemoncmpayuu
. HaGmronenne 6poyHOBCKOTO JTBUYKEHUS
. HaGmonenue nud¢ysun
. HaGmronenue siBneHnii CMauyuBaHUsI M KalTUJUISIPHBIX SIBJICHUI
. Habmroienue TemnoBoro pacivpeHus el
. I3menenune naBieHus ra3za mpu K3MEHEHUH 00bEMa U HArPEeBAHUH WITA OXJIAXKICHUHI
. [IpaBuna u3zmepeHus Temneparypbl
. Bune! Tenonepenaun
. OxnaxaeHue npu COBEPIICHUHN PaOOTHI
HarpeBanue mpu cosepmieHun pabotel BHemHMMH cwiamMu 10  CpaBHeHHe
TEMJIOEMKOCTEN PAa3IMYHbBIX BEIIECTB

11. HaOmroneune KUIIeHUs

12. HaGnroieHre moCTOSHCTBA TeMITepaTyphl PU TIaBICHUN

13. Mogenu TeIIOBLIX ABUTATENEH

Jlabopamopuvsie pabomul u onvimol
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1 OnpIThI O BEIpAIMBaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa

2. UccnenoBanue sSBJICHUS TEIJIOOOMEHA MTPU CMEIIMBAHUHN XO- JIOJHON W TOpsiueid BOJIBI

3. OrmpeneneHre KOIUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW MpPH TEIUIOOOMEHE C
HarpeThiM METAJUNIMYECKUM ITHIHHIPOM

4. OnpeneneHue yaAeabHON TEIIOEMKOCTH BEILIECTBA

5. UccnenoBanue mpoiiecca ucrapeHus

6. OnpeneneHne OTHOCUTEILHOM BIAXKHOCTH BO3AyXa

7. OnpeneneHue yaenbHOW TEIUIOTHI IIJIABJICHUS JIbJa

Pa3nen 2. JjaekTpuyeckue 1 MAarHUTHbBIE SIBJIEHUS

Onextpuszauus Ten. /[Ba poxa aneKkTpuyeckux 3apsaoB. B3aumoneicTBue 3apsKEHHBIX
Tes1. 3akoH KysoHa (3aBUCMMOCTb CHJIbI B3aUMOICHCTBUS 3apsyKEHHBIX TEJl OT BEJIMYUHBI 3aps10B
U PACCTOSIHUSI MEXKY TEJIaMH).

Onexrpuueckoe none. Hanpssk€HHOCTh anekTpudeckoro nois. IlpuHnun cynepno3unun
AIIEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTapHbIA 3JeKTpuuecKui 3apsan. CTpoecHue
aTtoMa. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/a.

ONEKTPUYECKUH TOK. YCIIOBUS CYILIECTBOBAHHUS JJIEKTPUYECKOrOo TOKa. VcTouHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSX U ra3ax.

Onextpuueckas uenb. Cunma Toka. OJnekTpuyeckoe HampspkeHue. ConpoTUBIIEHHE
IIPOBOJIHMKA. YEJIBHOE CONPOTUBJICHME BemecrBa. 3akoH Owma Uil ydacTka LEHu.
[TocnenoBarenbHOE U MapaiebHOE COEUHEHUE TPOBOJHUKOB.

PaboTa 1 MOLITHOCTB 3JEKTpUYECKOro Toka. 3akoH Jxoynsa-Jlenua. Dnekrpudeckue 1enu
U TIOTPEOUTENHN AIIEKTPUIECKOMN 3HEpruu B ObITy. KOpoTKOE 3aMBIKaHUE.

IlocTosiHHbIE MarHuThl. B3auMoIeHCTBUE IMOCTOSHHBIX MAarHMTOB. MarHuTHOE IOJE.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe 7151 *KUu3HU Ha 3emiie. OnbiT Dpcerena. MarauTHoe mose
JNIEKTPUYECKOr0 TOKa. IIpuMeHenune 31IeKTpoMarauToB B TeXHUKE. JlelicTBUE MarHUTHOTO IOJIs
HAa T[POBOJHUK C TOKOM. OJEKTpOABHUIaTelb IOCTOSHHOrO ToKa. Mcmonb3oBaHue
AJIEKTPOJIBUraTeNIel B TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE.

Oneitel  dapanes SIBneHue snekTpomMarHutHOM uHAyKOuH. IlpaBuno Jlenna.
OnextporeHeparop. CrocoObl MOMYyYEHHsI 3JIEKTPUUECKOW HHEPruu. OJIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTHH.

Jlemoncmpayuu
. DnexTpu3anus Tel
. JIBa pozia 3JIEKTpUYECKUX 3apsA0B U B3aUMOJCHCTBHE 3apsKEHHBIX TEI
. YCTpOUCTBO U JEHCTBHE IEKTPOCKONA
. DIEKTpOCTaTHIECKAst UHIYKIIUS
. 3aKOH COXpaHEHMsI SJEKTPUUECKUX 3apsJI0B
. IIpOBOAHMKY U TUDIIEKTPUKU
. MonienrpoBaHue CUIIOBBIX JIMHUH 3JIEKTPUUECKOT0O TOJIs
. ICTOYHMKN IOCTOSTHHOTO TOKa
. JIeficTBUA 2IEKTPUYECKOTO TOKA
10. DnexTpuvecKkuil TOK B )KUIKOCTH
11. i3amepenue cuiIbl TOKa aMIIEPMETPOM
12. 3mepenue 371eKTPUIECKOr0 HAPSXKEHUs BOJIbTMETPOM
13. PeocraT 1 Mara3uH CONPOTHBIICHHUHA
15. B3aumoieficTBHE MOCTOSIHHBIX MarHUTOB
16. MonenupoBaH#e HEBO3MOKHOCTH Pa3/ICICHHUS TIOTFOCOB MarHUTa
17 MoaenupoBaHie MarHUTHBIX MOJIEN TIOCTOSTHHBIX MAarHUTOB
18. OmeIT Dpcrena
19. MarnuTHO€ nosie Toka. DJIEeKTPOMarHuT
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20. JleficTBME MarHUTHOTO TOJISI HA TPOBOAHHUK C TOKOM

21. DnekTpoaABUTATENb TOCTOSTHHOTO TOKA

22. ViccnenoBaHue SIBICHUS 3JIEKTPOMArHUTHON MHTYKITUH.

23. OnbrTel Dapanes

24. 3aBUCUMOCTD HAIIPABJICHUS WHAYKIIMOHHOTO TOKA OT YCIIOBUH €ro BOSHUKHOBEHUS

25. DieKTporeHepaTop MOCTOSHHOTO TOKA

Jlabopamopuvie pabomul u onvimol

1. OnbITHI 110 HAOIOCHHIO SJICKTPU3AIUH TEJI HHIYKIIUCH U IIPU CONTPHUKOCHOBEHUHU

2. COopka 1 mpoBepKa padOThI AMEKTPHUUECKON LEMH MOCTOSIHHOTO TOKa

3. 3mepeHue u peryJimpoBaHHe CHIIBI TOKA

4. 3MepeHue U peryIupoBaHue HAMIPSHKCHUS

5. UccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HYIIETO Yepe3 PE3UCTOP, OT COMPOTHRIICHHUS
pe3UCTOpa M HANIPSKCHUS HAa PE3UCTOPE

6. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH  DJIGKTPUYECKOI'O  CONPOTHUBIICHUS
MPOBOJHMKA OT €T0 JJMHBI, TUIOIIAIU TIONIEPEYHOTO CEYCHUS K MaTepraa

7. IlpoBepka npaBuIIa CI0KEHUS HANIPSDKEHUH MTPH MTOCIISIOBATEIIBHOM COSIMHEHUH JIBYX
PE3UCTOPOB

8. [IpoBepka npaBuia Jjisl CHIIBI TOKA IIPH MMAPAILICIIBHOM COCAMHEHUH PE3UCTOPOB

9. Onpenenenne pabOTHI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 Pe3UCTOP

10. Onpenenenre MOIIHOCTH AJIEKTPUIECKOTO TOKA, BBIJICIIEMON Ha pe3UCTOpE

11. WccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HYIIETO Yepe3 JaMIIOUKY, OT HAIPSIKSHUS
Ha HeH

12. UccnemoBaHne MarHUTHOTO B3aUMO/ICHCTBUS IOCTOSHHBIX MAarHUTOB

13. UccnenoBanue ASHCTBUS SJICKTPUISCKOTO TOKA HA MATHUTHYIO CTPEIIKY

14. OnbITHI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHITBI B3aUMOJICHCTBHS KaTYIIIKA C TOKOM U
MarHuTa OT CHJIbI TOKA W HAIPABJICHUS TOKA B KaTYIIKE

15. 3y4yenHwue neHCTBUSI MAarHUTHOTO TTOJISI HA TTPOBOJHHUK C TOKOM

16. KoHcTpyupoBaHue U U3y4eHUE paObOThI JICKTPOIBUTATEIISI

17. OnbITBHl 110 UCCIENOBAHUIO SIBIICHUS DJIEKTPOMArHUTHOW WMHJIYKIWU: MCCIETOBAaHUE
W3MEHEHUH 3HAaYeHHsI U HAIIPaBIEHUS UHAYKIIMOHHOTO TOKa

9 kmacc

Pa3nen 1. Mexannueckue siBJeHHS

Mexanunueckoe nBukeHHe. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO0 JBWKEHHUS. PaBHOMEpHOE MNpsIMOJIMHEWHOE JBWXKeHHE. HepaBHOMepHOE
npsMOJIMHEHOe JBH>keHHe. CpelHsisi MU MIHOBEHHAas CKOpPOCTh Tela IpPH HEPaBHOMEPHOM
JIBIDKCHHUH.

Yckopenue. PaBHoyckopeHHOe psiMOIHEHOe BrKeHne. CBoOonHOE nageHue. OmbIThI
lammnes.

PaBHOMepHOE ABMKEHUE MO OKpYKHOCTH. [lepnoa u yactora obOpamenus. JluHeinas u
yriioBasi CKopoctu. LleHTpocTpeMUuTEIbHOE YCKOPEHHE.

IIepBb1it 3axoH HerotoHa. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. IIpunuun
CYNEPNO3UIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHUs: cuja TPEHHUs CKOJIbKEHHUsS, Cuja TPEHUs
MOKOSI, IPYTHE BUJbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTECHHUS. YCKOPEHHE CBOOOMAHOTO TMaJCHHUS.
JBrxenne manet Bokpyr Connua. [lepBas kocmudeckast ckopocTs. HeBecoMOCTh U eperpys3kH.

PaBHOBecue MatepuanbHOM Touku. AGCOMIOTHO TBEPAOE Teo. PaBHOBecHe TBEPIOTO TENa
C 3aKpEIUIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsokecTw.

Nmnynsc tena. U3menenue umnynbca. UMmynbe cuiibl. 3aKOH COXpPAaHEHUSI UMITYJIbCA.
PeakTuBHOC IBMKCHHE.

Mexanunueckasi pabota ¥ MOIIHOCTh. PaboTa cui TskecTd, ynpyroctu, TpeHus. CBsizb
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sHepruu u pabothl. IloTeHuManbHas SHEprus Tena, MOJHATOrO HAaJ TOBEPXHOCTHIO 3EMIIH.
[ToreHumansHas sHEeprus cxaToil npyxuHbl. Kunetndeckas sneprus. Teopema 0 KHHETUYECKOM
SHEPruM. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Jlemoncmpayuu

1. HaGmoieHre MEXaHU4eCKOTo JBM)KEHUS TeJla OTHOCUTEIBHO PAa3HBIX TET OTCUETa

2. CpaBHeHHUe IyTell W TPaeKTOPUH JBMKEHMS OJHOIO M TOIO K€ TeJa OTHOCHUTENBHO
pa3HBIX TEJl OTCUETA

3. I3mepeHne CKOpoCcTH U YCKOPEHMSI TPSIMOJIMHEHHOT O IBUKEHUS

4. UccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOI'O ABM)KEHHUS

5. HaGmroienue 1BM>KEHUS Teja M0 OKPYKHOCTH

6. Habmroenne MexaHMUECKUX SBICHHM, TPOUCXOAIIUX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIHO KaOMHeTa (PU3UKU

7. 3aBUCHMOCTb YCKOPEHMsI T€JIa OT MacChl TeJla U ICHCTBYIOIIEH HA HETO CUJIBI

8. HaGmroienue paBeHcTBa CUII IPU B3aUMOJECHCTBUM TE

9. M3meHeHune Beca Tena Npu YCKOPEHHOM JIBUKCHHUU

10. Ilepenaua umiyabca Mpu B3aMMOAECHCTBUM TeJl

11. IIpeoOpa3oBaHust SJHEPTUU MPH B3AUMOACHCTBUH TEI

12. CoxpaHenue UMITyJbca IPU HEYIIPYTOM B3aUMOJIEHCTBUU

13. Coxpanenue uMITyabCca MpHu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUN

14. HaGmroieHrEe peaKTUBHOTO JABUKCHUS

15. Coxpanenne MEXaHUYECKON SHEPTUH ITPH CBOOOTHOM MaICHUH

16. CoxpaHeHue MEXaHUYECKON SHEPTUM MPU JBUKEHUH TeJla 10| IeHCTBUEM NPY>KUHBI

Jlabopamopnule pabomul u onvimoi

1. KonctpynpoBaHue TpakTa sl pa3sroHa M JajJbHEHIIEro paBHOMEPHOTO JBHXKEHMS
HIApUKA WIH TEIEKKH

2. OrmpenenieHue CpeHe CKOPOCTH CKOJIBXKEHHs OpycKa MM JBM)KEHHS LIapUKa I10
HAaKJIOHHOM IIOCKOCTH

3. OnpezneneHue yCKOpeHMsI Teia NPU PaBHOYCKOPEHHOM JABM)KEHUM I10 HaKIOHHOMH
IJIOCKOCTH

4. VccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4aJIbHOW CKOPOCTH

5. Onpenenenne k03hHUIIUEHTA TPEHUS CKOJIbKEHUS

6 Onpenenenne KECTKOCTHA MPY>KUHBI

7. OmnpeneneHue pabOTBl CHIBI TPEHUs MpPU PABHOMEPHOM JBMJKEHUHM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH

8. Ompenenenue paboThl CHJIBI YIPYTOCTH NpU MOABEME Tpy3a C HCHOIb30BAHHUEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB

9. M3yueHue 3aKkoHa COXPAHEHUS SHEPTHH

Pazgen 2. Mexanuueckue KoJ1e0aHUSI U BOJIHBI

KonebarenbHoe amxeHne. OCHOBHBbIE XapaKTEPUCTUKH KoOJI€OaHMI: MEpPHOJ, 4acToTa,
aMIUINTya. MaTemMaTuuecKuid M TNpYXKUHHBIM MasTHUKH. [IpeBpaiieHue »sHeprum npu
K01€0aTeIbHOM IBUKEHUH.

3aryxatomue kojeOanus. BoiHyx)eHHbIe Konebanus. Pe3onanc. MexaHMuecKue BOJIHBI.
CaoiicTBa MexaHM4eCKUX BOJH. [IpogonbpHbIe U onepeyHble BOIHBL. JJIMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEP/IOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. [')poMKOCTh 3ByKa U BeicOTa TOHa. OTpaskeHue 3Byka. lHGpa3Byk U ynbTpa3ByK.

Jlemoncmpayuu

1. HabGmronenue konebaHuii T Mo JEHCTBUEM CUJIBI TSKECTH U CUIIBI YIIPYTOCTH

2. HaGmoienue kose0aHuii rpy3a Ha HUTH U Ha MIPYXKHUHE

3. HaGmroieHue BEIHYKIEHHBIX KOJIEOaHUI U pe30HaHCa

4. PacipocTpaHeHue MPOAOIbHBIX U IMOMEPEUHBIX BOJIH (Ha MOJIEIN)
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5. HabmroieHe 3aBUCMOCTH BBICOTHI 3BYKa OT YaCTOTBI

6. AKyCTHUECKHUI PE30HAHC

Jlabopamopuvie pabomul u onvimol

1. Onpenenenue 4acTOTHI M EPHO/IA KOJICOAHNH MaTEMaTHIECKOTO MasiTHUKA

2 OnpezeneHue 4acTOThI U NepHoJa KoJeOaHUH IPYKMHHOIO MasiTHUKA

3 HccnenoBanue 3aBUCUMOCTH TIEpUOJia KOJICOAHUH IMOJBENICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH

4. ViccinemoBaHue 3aBHCUMOCTH TEpUOJia KOJIEOaHUW MPYKHMHHOTO MAsTHHKAa OT MacChl

rpy3a
5. [IpoBepka HE3aBUCUMOCTH TIeprO/Ia KOJIeOaHUii rpy3a, TIOJBEIIEHHOTO K HUTH, OT MacChl

rpysa

6. OnbIThL, 1EMOHCTPUPYIOLINE 3aBUCUMOCTH [TepHOia KoieOaHU MPYKUHHOTO MasiTHUKA
OT MaccChl Ipy3a U KECTKOCTHU MPY>KUHbI

7. 3mepeHne ycKopeHus CBOOOAHOTO MaACHHUS

Pa3nen 3. DjiekTpoMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE TMoJie. DIIEKTPOMArHUTHBIE BOJHBI. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BoJH. lIkana s1eKTpOMarHuTHBIX BOJH. Vconbp30BaHue 3EKTPOMAarHUTHBIX BOJIH JUISI COTOBOM
CBSI3H.

DnexTpoMarHuTHas npupoa cBera. CKopocTh cBeTa. BoinHOBEIE cBOHCTBA CBETA.

Jlemoncmpayuu

1. CpoiicTBa 31€KTPOMAarHUTHBIX BOJH

2. BonmHOBEBIE CBOIICTBA CBETA

Jlabopamopmwsie pabomul u onvimol

N3ydeHue cBOMCTB 3J€KTPOMAarHUTHBIX BOJH C TOMOLIbI0 MOOUIIBHOIO TenedoHa

Pa3nea 4. CBeTroBble siBJIEHUS
JlyyeBas monenb cBeta. Mctounuku cBera. [IpsimonuHeiiHOe pacmpocTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomiienne cBera. 3akoH IpesoMileHus cBeTa. [1oHoe BHYTpEHHEE OTpaKEHUE CBETA.
Hcnonb30BaHnEe OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUECKUX CBETOBOJAAX.
JIunza. Xon nyuedt B smH3e. Onrtuyeckas cuctema ¢oTroamnapara, MHKPOCKONA M
Tesneckona. ['a3 kak onTuyeckas cucrteMa. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTbl HptoToHA. Ci10K€HNE CIIEKTPaIbHBIX [[BETOB.
[ucnepcus ceera.
Jlemoncmpayuu
. [IpsimosiHENHOE PaCTIPOCTPAHEHHE CBETA.
. OTpaxkenue cBera.
. [lomyuenune n300pakeHNi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
. IIpenomiienue cBera.
. OnTH4eckuii CBETOBOI.
. XoJ my4eii B coOuparomieil JuH3e.
. X0z Jiydell B pacCenBarOLIEH JIMH3E.
. Ilony4yenne n300paxeHnit C MOMOILBIO JIHH3.
9. IpuHImn aeicTBUs GoToanmapaTa, MUKPOCKOIA M TEIeCKOTa.
10. Mopens rnaza.
11. PaznosxeHue 6€10ro CBeTa B CIIEKTP.
12. TTony4yenue 6e10ro cBeTa Npu CIOKEHUH CBETa Pa3HbIX 1IBETOB.
Jlabopamopnwsie pabomul u onvimol
1. lccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHHsI CBETOBOTO Jiy4ya OT yrJja MajeHusl.
2. V3yyeHne XapakTepUCTHK N300pakeHUs MpeIMeTa B TUIOCKOM 3epKaie.
3. MccnenoBanue 3aBUCUMOCTH yTJIa MPEJIOMIICHHsI CBETOBOTO JIyda OT yIJla MaJeHus Ha
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IPaHUIIE «BO3IYX — CTEKIION.

4. TlonmyueHnue n300paXxeHUM C TOMOIILI0 COOMPAOIIICH JIMH3BI.

5. Onpenenenne (POKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JINH3HI.

6. OnBITHI 1O PA3JIOKEHUIO OEI0r0 CBETa B CIEKTP.

7. OnpIThl 110 BOCHPHATHIO LIBETa IPEIMETOB IPU HUX HAOIIOAECHHUU 4YEpE3 I[BETOBHIE
(UITBTPBI.

Pasnen 4. KBantoBbie ABJICHUA

OmnbiTel Pezepdopna u mianerapuast Mmoaesb aroma. Mognens aroma bopa. Mcnyckanue u
HorJomeHne ceera aroMoM. KBanTel. JInHeiuaTbie CrieKTphl.

PamuoaktuBHOCTE. Anb(a-, Oera- u ramma-usznydeHus. CTpOCHHE aTOMHOTO sIpa.
Hyknonnas Mopens atoMHoro sapa. M3zoromsl. PagmoaktuBHble mnpeBpaiueHus. Ilepuon
[10JIypacnaia aTOMHBIX sJIEp.

SnepHble peakiyy. 3aKOHbI COXPaHEHMs 3apsA0BOTO U MAaCCOBOTO YKMCEN. DHEPIus CBA3U
aTOMHBIX s7ep. CBsi3b Macchl U dHEpruu. Peakunu cunTesa u genenus saep. IcrouHnku sHepruu
CoJHia ¥ 3BE371.

SAnepHas sHepreTuka. JlecTBUS palMOAKTUBHBIX U3JIy4€HUHN Ha )KUBBIE OPTaHU3MBI.

Jlemoncmpayuu

1. CriekTpsl U3Ty4eHUs U MOTJIOIIEHUS.

2. CnexTpbl pa3IM4yHbIX I'a30B.

3. CriekTp BOIOpOA.

4. HaGmronenue TpekoB B kamepe Bunbcona.

5. Pabota cuéTunka MOHU3UPYIOUINX H3ITY4YCHHH.

6. Peructpanus u3nydeHus NpUpOAHbIX MUHEPAJIOB U IIPOITYKTOB.

Jlabopamopnule pabomul u onvimoi

1. HaGutoieHHe CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIy4EHHUS.

2. HccrnenoBanue TPEKOB: M3MEPEHHWE SHEPIMM YACTUIBI TI0 TOPMO3HOMY IyTH (IO

dhoTorpadusm).

3. 3mepenue pagnoakTuBHOTO (hoHa.

IHoBTOpHTE/ILHO-000011IAKOIIUIT MOLY/Ib

[ToBTOpUTENBEHO-0000IIAONIMI  MOAY/Nb MpEelHAa3HAYeH JUId CHUCTEeMaTU3aluu |
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIbITA 1€ TEIbHOCTH, IPUOOPETEHHOTO MTPH U3yUYEHUU
BCEro Kypca (M3UKH, a TaKKe JUIs MOAroTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY I10
¢buznke Ju1st 00ydaromuxcsl, BBIOPABIINX 3TOT Y4€OHBIH MpeIMeET.
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IlnanupyemMble pe3yabTaThbl 0CBOCHHSI YUeOHOro npeaMera «@u3nka» HA yPOBHE
OCHOBHOI0 00111er0o 00pa30BaHUA

N3yuenne yueOHoro npeamera «Pu3nka» Ha ypoBHE OCHOBHOI'O OO0IIEro o0pa3zoBaHus
JOJDKHO — O0ecreynBaTh JOCTH)KEHUE CIEAYIOUIMX JIMYHOCTHBIX, METAalpeJMETHBIX |
IPEIMETHBIX 00pa30BaTeIbHbBIX PE3YJILTATOB.

JInuHOCTHBIE pe3yJIbTaThI

IIaTpuoTNyeckoe BOCIUTAHNE:

IIPOSIBJICHUE HHTEpeca K HCTOPMM U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM
(bU3MYEeCKON HAYKH,

[IEHHOCTHOE OTHOIIEHUE K JOCTIXKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB.

I'pasknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TFOTOBHOCTh K aKTUBHOMY YYaCTHI0 B OOCYXIEHHHM OOLIECTBEHHO-3HAYMMBIX U
ATUYECKHUX MPoOIeM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTH)KEHUH (pr3nkw;

OCO3HaHUE BAKHOCTH MOPAIbHO-3TUYECKUX IIPUHIUIIOB B J€ATEIBHOCTH YYEHOTO.

IcTeTHYecKoe BOCIIUTAHHE:
BOCIIPHSITHE 3CTETHUECKUX Ka4eCcTB (PU3NUECKOIM HAyKH: €€ TapMOHHYHOTO IOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

OCO3HAaHHE IIEHHOCTH (PU3MUECKON HayKu KaK MOLIHOIO MHCTPYMEHTA IO3HAHUS MUDA,
OCHOBBI Pa3BUTHUs TEXHOJIOIUMH, BasKHEHILIEH COCTABIAIOIEN KYIbTYpbI;

pa3BUTHE Hay4HOH JII0O03HATEILHOCTU, MHTEPECca K UCCIIE0BATENbCKOM 1EATEIbHOCTH.

@®opMupoBaHHeE KYJIbTYPbI 310POBbSI H SMOLMOHAIBHOT0 0JIArONOIyYHsl:

OCO3HaHHE IIEHHOCTH 0€30MacHOro odpasza *HU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, Ba)XXHOCTH TMpaBuUi OE30MAaCHOTO TIOBEIEHUS Ha TpaHCIOpTe, Ha Joporax, ¢
AIIEKTPUYECKUM U TETIJIOBBIM 00OPYIOBAHUEM B IOMAIIHUX YCIOBUSX;

c(hopMUPOBAHHOCTH HaBBIKA pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TAKOTO
K€ TIpaBa y Ipyroro 4ejioBeka.

TpyaoBoe BocnnuTanue:

aKTHBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3ajau (B paMKax C€MbH, LIKOJIbI, TOPOAaA,
Kpas) TEXHOJOTMYeCKOH M COLMAJIbHOW HANpaBlIeHHOCTH, TPEOYIOIIMX B TOM 4YHCIE U
bu3nyeCKuX 3HaAHMI;

UHTEpEC K MPAKTUYECKOMY M3YyUEHUI0 podeccuil, CBI3aHHbIX C (PU3UKOM.

JKO0JI0rn4ecKoe BOCIIUTAHME:

OpUEHTalMsl Ha NpUMEHeHue (U3MYECKUX 3HaHUN JUIs penleHusl 3ajad B o0sacTu
OKPY’KaIOIIEe Cpe/ibl, MIAHUPOBAHUS MOCTYNKOB M OLICHKH MX BO3MOXHBIX MOCIEICTBUM NSt
OKpYKarlolleu cpeibl;

OCO3HaHHUe TTI00aTBHOr0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pelieHus.

Apantanusa o0y4yalmerocss K M3MEHSIIOIIMMCH YCJOBHSIM COLHAJIBHOH H
NPUPOJAHOM Cpebl:

NOoTpeOHOCTh BO B3aMMOJICHCTBUM TpPU BBHINOJHEHUM HCCIECAOBAaHUM M MPOEKTOB
(bu3nYeCcKoil HalPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JPYTHUX;

MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€PE3 IPAKTUUECKYIO AEATEIbHOCTD;

noTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4YHcie (OPMYIHPOBATH HJIEH,
HOHSATHS, TUIIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBICHUSIX;
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0co3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

IUTAHUPOBAHKUE CBOETO PAa3BUTHUS B IPUOOPETCHUH HOBBIX (DPM3NYECKUX 3HAHUM;

CTpEMJICHHE AaHAJIM3UPOBATh M BBIBIATH B3aUMOCBA3H TIPUPOABI, OOILIECTBA U
9KOHOMHKH, B TOM YHCJIE C HCII0JIb30BaHUEM (DU3NUYECKUX 3HAHUM;

OLICHKA CBOUX JACUCTBUM C YYETOM BIIMSHUS HA OKPYXKAIOIIYIO CpPEAY, BO3MOYKHBIX
1J100aJ1bHBIX TOCIEICTBUH.

MertanpeamMeTHble pe3yJibTAThI

YHuBepcanbHbIe IO3HABATEIbHbIE 1eHCTBUA

ba3zoevie nozuueckue oeiicmeus:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKHA OOBEKTOB (SIBICHHIA);

YCTaHABIIMBATh CYIIECTBCHHBIN MPU3HAK KIaccu(DHUKAIIIN, OCHOBAHUS JIJIsl 0000IIEHUS 1
CpaBHEHHSI,

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTPUBAaEMbIX (paKTaX, JaHHBIX U
HAOJIFOICHUSAX, OTHOCSAIIMXCS K (PU3UUECKUM SIBIICHHSIM;

BBISIBJISITH NTPUYMHHO-CJICICTBEHHBIC CBS3M TPH W3YYCHHH (U3HUYSCKUX SIBICHUU W
NpPOIIECCOB;  JIeNaTh BBIBOJABI C  KCIOJB30BAaHHEM JCIYKTHBHBIX W  WHIYKTHBHBIX
YMO3aKJTFOYCHUM, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3X (PU3UICCKIX BEITUYNH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 pelieHust yueOHol (uznueckoil 3ajaun (CpaBHEHUE
HECKOJIbKUX BAPUAHTOB PEIICHUS, BRIOOp HanbOJIee MOIXOAIIETO ¢ YIETOM CaAMOCTOSATEIHHO
BBIJICJICHHBIX KPUTCPHUCB).

Baszoevie uccneooeamenvckue oeiicmeusn:

UCIIOJIb30BaTh BOTIPOCHI KaK MCCIICIOBATEIIbCKII HHCTPYMEHT TIO3HAHHS,

MIPOBOJIUTH I10 CAMOCTOSTEIILHO COCTABIICHHOMY IIJIaHY OIIBIT, HE- CJIOXKHBIN (U3NICCKUN
IKCIIEPUMEHT, HEOOIBIIIOE UCCIICIOBAHUE (PUIUICCKOTO SIBIICHUS;

OILICHUBATh Ha MPUMEHHMOCTh U JIOCTOBEPHOCTh MH(OPMAIUIO, MMOJIYUYCHHYIO B XOJE
WCCJICTIOBAHMSI MITH SKCTICPUMEHTA;

CaMoOCTOSITeNNbHO  (opMynHUpoBaTh OOOOIIEHMS W  BBIBOABI MO  pe3yjibTaTaMm
MIPOBEIEHHOTO HAOJIIOICHUS, OITBITA, UCCIICOBAHHS,

MIPOTHO3MPOBATh BO3MOXKHOE JlalbHEHIIee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a TAKKE
BBIIBUT'AaThb HpeI[HOJ'IO)KeHI/Iﬂ 06 nux paSBI/ITI/H/I B HOBEIX YCJ'IOBI/H[X U KOHTCKCTax.

Pabora ¢ undpopmanmeii:

OPUMEHATh Pa3IMYHble METOJbl, WHCTPYMEHTBl M 3alpochl MpU MOHUCKE U OTOOpe
nH(pOpMaLlMU WIN JaHHBIX C YUETOM IpeNIoKeHHON yueOHOo! (hru3nueckoi 3a1auu;

aHaJTM3UPOBaTh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh UH- (POPMALIMIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/icTaBICHUS;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANIbHYIO (opMy mpencTaBieHUs HH(OpMaruu u
WUTIOCTPUPOBATH PEllIaeMble 3a/1a4il He- CJIOKHBIMU CXEMaMH, JuarpaMmmamMu, HHOU rpaduxoin
U UX KOMOMHALUSMH.

YHuBepcajibHble KOMMYHUKATHBHBIE /1€l CTBUSA

Oobwenue:

B XO0Je OOCyXJIeHus Yy4eOHOTO MaTepuana, pe3yiIbTaToB IAaO0OpPaTOpPHBIX pPadOT H
MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKJTaeMOW TEeMbl W BBICKA3bIBaTh WJIEH,
HAIleJICHHBIE Ha PellieHUe 3a1a4u U MOJIep KaHne OJIaroKenaTeTbHOCTH OOIICHNUS,

COTIOCTABJIAITH CBOU CYXJEHUS C CYXACHUSIMU JAPYTUX YYaCTHHKOB JHAiora,
00HapyXUBaTh pa3UYKe U CXOJCTBO MO3UIIHIL;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

nyOMMYHO  TPEACTABISATH  PE3YIAbTaThl  BBIMOJIHEHHOTO  (U3WYECKOTO  OMBITa
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(3KCTIepUMEHTA, UCCIIEIOBAHUS, TPOCKTA).

Coemecmuan 0eamenibHOCHb:

MOHMMATh U MCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBHIYaJIbHON paOOTHI IPH
peLICHNH KOHKPETHON (PU3UIECKOM MPOOIEMBI;

NPUHUMATh IIEJIM COBMECTHOW JIEATEIBbHOCTH, OPraHH30BBIBATH JEHCTBUSA IO €€
JOCTHIKEHUIO: PACIPEIeIsITh PO, 00CYKIaTh MPOLIECCHI M PE3YNIbTaThl COBMECTHON PabOTHI;
0000111aTh MHEHUS HECKOJILKUX JIOIEH;

BBHITIOJTHATH CBOIO YacTh Pa0OTHI, JOCTUTAss KA4eCTBEHHOTO pe3ysibTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAMHHUPYS CBOH JICUCTBHUS C APYTUMH YICHAMH KOMAaH/IbI,

OIICHUBATh KA4eCTBO CBOETO BKJIAJa B OOIIUN MIPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEILHO
c(hOPMYJIMPOBAHHBIM YYaCTHHKAMHU B3aWMO/ICHCTBUS.

YHuBepcaibHbIe peryJsiTUBHbIE e CTBUS

Camoopzanusayusa:

BBISIBJISITH MTPOOJIEMBI B )KHU3HEHHBIX U YYEOHBIX CUTYaAIUAX, TPEOYIOMUX sl PEeIIeHuUs
bu3nyeCKuX 3HAHMI;

OPUEHTUPOBATHCS B PA3NIMUYHBIX MOAXOAAaX MNPUHATUA pPEIIeHUN (MHIUBUIYaTbHOE,
MIPUHSATHE PEIICHUS B TPYIIINE, IPUHATUE PEIICHUHN TPYIIION);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pelIeHUs (U3MUECKON 3ajauyd WU IUIaHa
UCCIIEIOBAaHMSI C y4€TOM HUMEIOUIUXCA PpPECcypcoB U  COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHUPOBATH MpeAaraéMble BApUAHTHI PELICHUM;

—JIeNaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PEUICHHUE.

Camoxonmpons (peghrexcus):

JlaBaTh aJICKBATHYIO OIICHKY CUTYAIlMU U MpejiaraTh IiaH e€ U3MCHEHMSI,

OOBSCHSTH IPUYUHBI JJOCTHKECHUS (HEOCTHIKEHHSI) PE3yJIbTATOB JISATEIIPHOCTH, 1aBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHTH KOPPEKTHBBI B JIEATCILHOCTH (B TOM YHCJIEC B XOJI BHITIOJHEHUS (PU3NICCKOTO
UCCIICTOBAHMSI WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHHBIIHUXCS CUTYallUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yjIbTaTa eI U YCIOBUSIM.

ImouuonanvHvlii uHmMeNIEKM:
CTaBUTH ce0s HA MECTO JIPYroro 4eJoBeKa B XOJIE CIIOpa WU JUCKYCCUU HAa HAyYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

Ilpunamue ceva u opyaux:
Ipu3HaBaTh CBOE MpaBO Ha OWIMOKY MpU pelleHuH (U3MYECKUX 3aJad WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI H TaKOE K€ MPaBoO JIPYroro.

IIpenmeTHble pe3yJIbTaThI

7 knace

[TpenMeTHBIC pe3yabTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTpaXkaTh cHOPMHPOBAHHOCTD Y
00yYaromuxcst yMeHUH:

UCIIOJIb30BaTh  IMMOHATHS: (PU3WYECKUE W XUMHUYECKHE sBIICHUS; HAOIIOICHHE,
DKCIIEPUMEHT, MOJIelb, THIOTe3a; EIUHUIBl (U3MUECKUX BEIHYMH; aTOM, MOJIEKYIa,
arperaTHbIE COCTOSTHUS BelecTBa (TBEPAOE, KHUIAKOE, Ta3000pa3HOE); MEXaHUUECKOE JBUIKEHNE
(paBHOMEpHOE, HEPAaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOpHs, PaBHOICHCTBYIOIIAS CHI,
nedopmarus (ynpyrasi, IiIacTHYeckas ), HeBECOMOCTh, COOOIIAIOIITUECS COCY/IbI;

pa3nuuath sBieHus (AudQysusi; TEI0BOe IBMKEHUE YACTHIl BEUIECTBA; pPABHOMEPHOE

13



JIBIKEHNE; HEPABHOMEPHOE JIB)KEHHE; UHEPLUS; B3aUMOJCICTBUE TE, paBHOBECHUE TBEPABIX
TEJ C 3a- KPEIUIEHHOW OCBIO BPALLEHUS; ITepeada JaBJIeHUs TBEPABIMU TEJIaMH, KUIKOCTIMHU U
razamu; arMoc(hepHoOe TaBJICHHE; IJIaBAaHUE TeJl; NMPEBPAIICHUS MEXAaHUYECKON YHEPIHH) IO
ONMCAHUI0 HX XapPAaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIUX JAHHOE
¢du3nueckoe sBICHUE;

pacro3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3NYECKUX SBICHUI B OKpYXKAIOILEM MHpE, B
TOM 4uCIie GU3MUECKUE SBJICHUS B IPU- POJIE: MPUMEPHI IBIKEHUS C PA3TUIHBIMU CKOPOCTSIMU
B JKMBOW M HEXHBOH NpPHUPOAE; ACHCTBUE CUJIBI TPEHUSI B MPUPOJE U TEXHUKE; BIUSHUE
aTMoc(hepHOro JaBJiCHHsS Ha KUBOW OpPraHW3M; IJIABaHHWE PHIO; PhIUArd B TEJIC YEIIOBEKA; MPHU
9TOM [MEpPEeBOAUTh MPAKTUYECKYIO 3a7adyy B Yy4yeOHYIO, BBIJACNATH CYIIECTBEHHBIC
CBOWCTBA/MpU3HAKN (PU3UUECKUX SBICHHIA;

ONKCHIBATh U3yYEHHBIE CBOMCTBA Tel U (hU3HUECKUE SBICHUS, UCIIONB3Ys (hH3HUecKue
BEJIMYMHBI (Macca, 00BEM, TIIOTHOCTH BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPEIHSS CKOPOCTh,
CUJIa yIIpy- TOCTH, CUJIa TSKECTH, BEC Tella, Cujla TPeHHUsI, JaBjieHue (TBEPOro Tea, >KUIKOCTH,
ra3a), BRITAIKHBAIOIIAS CUJIa, MEXaHWYECKas paboTa, MOIIHOCTb, TUIEYO CHIIbI, MOMEHT CHJIBI,
KOA((UIUEHT MOJIE3HOr0 EHCTBUS MEXaHU3MOB, KUHETUYECKash U MOTEHIMAIbHAS SHEPTHs);
IpH ONHCAHWH TPABWIBHO TPAKTOBAaTh (U3WYCCKUN CMBICI HCIOJB3YEMBIX BEIHYWH, HX
0003Ha4YeHHSI U eIUHUIBI (PU3UUECKUX BEUYHH, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO
(U3HYECKYIO BEJTMYHUHY C APYTUMHU BEITUIMHAMH, CTPOUTH IpaUKH M3YUECHHBIX 3aBUCHMOCTEH
bu3NYECKUX BENUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUSCKUE SBICHUS M MTPOIIECCHI, UCTIONb3YS MpaBUiIa
CIIOeHHUsI cui (BIOJb OAHOM MpsiMoit), 3akoH ['yka, 3akoH [lackans, 3akon Apxumena, mpaBuiIo
paBHOBecHsi phiuara (O0Ka), «30JI0TO€ TIPaBUJIO» MEXAHUKU, 3aKOH CO- XpaHEHUS
MEXaHMYECKOM PHEPruu; MpU 3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3aMHUCHIBATH
€ro MaTeEMaTH4YE€CKOE BbIPAKEHHUE;

O00BACHATH PU3NYECKHUE ABIICHUS, IPOLIECCHI U CBOWCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallMil TMPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIATh MPUUYUHHO-CIICICTBECHHBIC
CBSI3H, CTPOUTh OOBSICHEHHE U3 1-2 JIOTMYECKUX IIaroB ¢ OMOPoii Ha 1-2 M3y4YEeHHBIX CBOMCTBA
bu3NYeCcKuX SBICHUHN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemate pacy€THble 3aAadyd B 1-2 JEHCTBHS, WHCIONB3ys 3aKOHBI U (HOPMYIIBI,
CBsI3bIBalONIME (DU3UYECKHME BEJIMYMHBI: HAa OCHOBE aHajlu3a YCJIOBHS 3a7a4ydl 3aIluChIBAaTh
KpaTKOe YCJIOBUE, MOJCTABIATh (PU3NYECKUE BEIUYUHBI B (DOPMYIBI U IPOBOAUTH pac- YETHI,
HaxOJIUTh CIPABOYHBIE JIaHHBIC, HEOOXOAMMBIC [JII pEIIeHHs 3aJad, OlLICHUBATh
PEATMCTUYHOCTH MOJTYYSHHON (PU3NYECKON BETUUHUHBI;

pacro3HaBaTh MpoOJIeMbl, KOTOPHIE MOYKHO PEIIUTh MPU MOMOITH (PU3NUECKUX METOJIOB;
B OIKMCAaHUU WCCIIEIOBaHUS BBIACIATH MPOBEPIEMOE MPEANONIOKEeHHE (TUTIOTE3Y), pa3IuyaTh U
WHTEPIPETUPOBATH MOTYUYEHHBIN pe3yabTaT, HAXOIUTh OITMOKH B XOJI€ ONBITA, JIEJaTh BHIBOIBI
10 €r0 pe3yJbTaTaM;

MIPOBOJIUTH OTBITHI MO HAOMIOACHUIO (U3UYECKUX SBJICHUM WIN (PU3NUECKUX CBOUCTB
Ten: GopMyIHpPOBAThH MPOBEPsieMble MPEANON0KEHNs, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO
000py1I0BaHNs, 3aITUCHIBATh X0 OIbITA U ()OPMYITUPOBATH BHIBOIBI;

BBITIOJHATH MPsIMbIE U3MEPEHUsT PACCTOSHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIBI U
TEMITepaTyphl C UCTIOJIb30BAaHUEM aHAIOTOBBIX U ITU(POBBIX TPUOOPOB; 3aMMUCHIBATH MMOKA3aHUS
npuOOpPOB ¢ YUETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHI;

MIPOBOJIUTh MCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DM3WYECKON BEITUYMHBI OT JIPYTOH C
WCIIOJIb30BaHUEM MIPSIMBIX U3MEPEHHI (3aBUCIMOCTH TTyTH PAaBHOMEPHO JBIIKYILETOCS TeJa OT
BpEMEHHU [IBIDKCHHS Tejla, CHJIBl TPEHHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00paboTKu
MOBEPXHOCTEN TEJ U HE3aBUCUMOCTU CUJIbI TPEHHSI OT IUIOIIAA CONMPUKOCHOBEHUS TEJl; CHUIIbI
YOPYTOCTH OT yJJIMHEHUS MPY>KUHBI; BRITAIKUBAIOMICH CHIIBI OT 00bEéMa MOTPYKEHHON YacTH
Tela W OT IUIOTHOCTH KHJKOCTH, €€ HE3aBHUCHMOCTH OT IJIOTHOCTH Tella, OT TIyOWHBI, Ha
KOTOPYIO TOTPYKEHO TEJI0; YCIOBUHM TIIaBaHUS TEJ, YCIOBUN PaBHOBECHS phlyara v OJIOKOB);
y4acTBOBAaTh B TUIAHUPOBAHWUU y4eOHOTO HCCIEAOBAaHUS, COOMPATh YCTAHOBKY M BBITIOTHSTH
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U3MEpEHUs, Cleays MpeajoXKeH- HOMY IUIaHy, (DUKCHpPOBaTh pe3yibTaThl IOIY4EHHOU
3aBUCUMOCTH ()M3MUYECKUX BEIMYMH B BHUJAE MNPEIJIOKEHHBIX TaOnui U TpaduKoB, JenaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBaHMS;

IPOBOJAUTH KOCBEHHBIE H3MEpEHUs (PU3NYECKUX BeIMYMH (TUIOTHOCTH BEIIECTBA
KUJKOCTU U TBEPJOTO TEJa; CUJIa TPEHUS CKOJIbKEHUS; AABJIEHUE BO3/yXa; BHITAJIKUBAIOIIAS
cuiia, AeMCTBYyIOIAsl Ha MOTPYKEHHOE B KHUAKOCTH TeNO; KOAP(UIUEHT MOJIE3HOT0 NEeHCTBUS
IPOCTBIX MEXAHWU3MOB), CIENYsl NPEJIOKEHHON MHCTPYKLHMHU: NPU BBINOIHEHUH HU3MEPEHUN
coOuparh SKCIIEPUMEHTAILHYIO YCTAHOBKY U BBIUUCIISATH 3HAUEHHUE UCKOMOMN BEIMYMHBI,

coONoaTh TpaBWJIa TEXHUKUM OE30MacCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000opyI0BaHUEM;

yKa3bplBaTh TNPHUHIMIIBI JCHCTBHS NPUOOPOB M TEXHHUECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, TUHAMOMETpP, COOOUIAloIIMecs COCYIbl, OapoMeTp, pblyar, MOJBWXHBIM H
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;

XapaKTepu30BaTh MPHUHIMIBI JCHCTBUS HW3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOH Ha UX ONMHUCAHUS (B TOM UYMCIE: MOJIIUITHUKHA, YCTPOMCTBO BOAOIIPOBO/IA,
TUAPABIMYECKUN MPecc, MaHOMETp, BBICOTOMEp, MOPIIHEBONH HACOC, apEOMETp), UC- MOJIb3Ys
3HaHMUSI O CBOMCTBaxX (U3MUECKUX SBICHMM U HEOOXOJuMble (U3NYECKUE 3aKOHBI, U
3aKOHOMEPHOCTH;

NPUBOANUTH  NPUMEPHI/HAXOAUTh HHGOPMAIMIO O TpUMEpax  MPAKTHYECKOTO
MCIIOJIb30BaHUsl (PU3UYECKUX 3HAHHM B MOBCEIHEBHOM XKU3HU 71 obecrieueHus 6e30MmacHOCTH
npu oOpalieHUH ¢ NMpUOOpaMM M TEXHUYECKHMMM YCTPOICTBaMH, COXpaHEHUS 3/I0pOBbs U
COOIOZICHHSI HOPM SKOJIOIMUYECKOT0 TIOBEJICHUS B OKPYKaIOIIEe cpere;

OCYIIECTBIISITh OTOOP MCTOYHMKOB MH(pOpManuu B ceTd VIHTEpHET B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOLIMXCS 3HAHUM W IYTEM CpaBHEHUS
pa3IMYHBIX MCTOYHUKOB BBIJIENIATH WH(OPMAIMIO, KOTOpas SBISETCS MPOTUBOPEYMBOIN WIIH
MOJKET OBITh HEIOCTOBEPHOM;

MCIIOJIb30BaTh NP BBINOJIHEHUH YYEOHBIX 3aJaHUN HAY4YHO-TOMYJSPHYIO JIUTEPATypy
bu3MYecKOro conaep)kaHusl, CIpPAaBOYHBIE MaTepHalibl, pecypchl ceTu WHTepHeT; BialeTh
npuéMaMyl KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHGOPMAUU M3 OJHOW 3HAKOBOU
CUCTEMBI B IpYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIC M yCTHBIE COOOIEHHS HAa OCHOBE 2-3
UCTOYHUKOB HHpOpMaLUU (U3NIECKOT0 COJePKAHUS, B TOM YHCIIE MYOJUYHO J1e1aTh KpaTKue
COOOIllEHUsI O pe3ynbTaTax MPOEKTOB MM Y4eOHBIX MCCIEAOBAaHUN; MPU 3TOM T'PaMOTHO
UCIOJIb30BaTh N3YUEHHBIN MOHATUIHBIN anmapar Kypca (pU3MKH, CONPOBOXKIATh BBICTYIIJICHHUE
MPE3EHTALNEH;

IpPU BBIIOJIHEHUU y4eOHBIX MPOEKTOB M MCCIENOBAHUN paclpenesiaTh 00s3aHHOCTH B
rpynmne B COOTBETCTBUM C IIOCTaBICHHBIMU 3aJjauaMi, CJIEJUTh 32 BBINOJIHEHHWEM IUIaHA
NecTBUH, aJleKBaTHO OLIEHMBATh COOCTBEHHBIN BKJIAJ B JI€ATEIbHOCTh IPYIIbI; BHICTPAUBATh
KOMMYHHUKaTHBHOE B3aHMOJIEICTBHE, YUUTHIBasi MHEHHE OKPYKAIOLIUX.

8 kiacc

[IpenMeTHBIE pe3yabTaThl Ha 0A30BOM YPOBHE JJOJDKHBI OTpaXkaTh CHPOPMUPOBAHHOCTD Yy
oOyJaromuxcsi yMeHui:

UCIIONIb30BATh TOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHIXKCHHWE aTOMOB U
MOJICKYJI, arperatHble COCTOSIHHS BEIIeCTBA, KpPUCTAJUIMYECKHE W aMOpQHBIE Tena,
HACHILIICHHBIN U HEHACBIIICHHBIH Nap, BIaKHOCTh BO3/1yXa; TEMIIepaTypa, BHYTPEHHSISI SHEPI U,
TEIIOBOH JABHUI'aTCJIb, SHGMeHTapHBII\/'I SHCKTpI/I‘ICCKI/Iﬁ 3apAad, SJICKTPUUCCKOC I10JIC, TPOBOAHUKHA
Y TUDJICKTPHUKH, TIOCTOSIHHBIN 2JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

pa3nuyarh sBICHHS (TEIJIOBOE paCIIMpEHHUE/CKaTHe, TeIulonepenaya, TerIoBOe
paBHOBecHE, CMayMBaHHE, KaNWULIPHbIC SBICHUS, WCIIAPEHUE, KOHJCHCALUs, IUIaBJICHUE,
KpucTauin3anus (OTBEepACBaHUE), KATICHHE, TeTtonepeada (TerionpoBOIHOCTh, KOHBEKITUS,
U3JIY4YEHHUE); NEeKTPU3alMs Tell, B3aUMOJCHCTBUE 3apsA0B, ACUCTBUS 3JIEKTPHUUECKOrO TOKa,
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KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBIE MarHUTOB, AEMCTBHE MArHUTHOIO TIOJISl HA IPOBOIHUK
C TOKOM, 3JIEKTPOMAarHuTHas MHIYKIKA) [0 ONMUCAHUIO UX XapaKTEePHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIKX JaHHOE (PU3HUECKOE SBICHUE;

pacrio3HaBaTh IPOSBICHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B OKPYKAIOLIEM MUDE,
B TOM 4ucie (U3NYECKHUEe SBJICHUS B MPHU- POJE: MOBEPXHOCTHOE HATSHKEHUE U KallWLISIPHBIC
ABJICHUS B INPUPOJE, KPUCTAUIBI B INpupoze, uanydeHue CoiHIa, 3aMep3aHHe BOJOEMOB,
MOpCKHE Opu3bl, O0pa3oBaHHE pOCHl, TyMaHa, HMHES, CHEra; OJJCKTPUYECKHE SBICHUS B
aTMocdepe, 3IEeKTPUUECTBO KMBBIX OPraHU3MOB; MAarHUTHOE Ioje 3eMJM, Apeid MoIocoB,
pOJIb MarHUTHOTO TMOJS s KU3HU Ha 3eMile, IMOJIIPHOE CUSHUE; MPU 3TOM IEPEBOAUTH
IPAaKTUYECKYIO 3a7auy B y4eOHYI0, BBIACIATh CYIIECTBEHHbIC CBOMCTBA/IPU3HAKU (PU3UUECKUX
SIBIICHUI;

OIKCBIBATh U3y4YEHHbIE CBOMCTBA Teld U (GU3NYECKUE SIBJICHUS, UCHONb3Yys (PU3NUYECKHE
BEJIMUMHBI (TEMIIEpaTypa, BHyTPEHHSS SHEPIUsl, KOJUYECTBO TEIUIOTHI, YAEIbHas TEMI0EMKOCTh
BEIIIECTBA, Y/EibHAs TEIUIOTA IUIABIEHMA, yJelbHas TEljaoTa MapooOpa3oBaHuUs, yAelbHas
TEIUIOTa CrOpaHusl TOIUIMBA, KOX(PQHUIMEHT TIOJE3HOTO JCHCTBUS TEIUIOBOM MAIIHMHBI,
OTHOCUTEJIbHAs BIAXKHOCTh BO34YyXd, OJIEKTPUYECKUH 3apsj, cuila TOKa, 3JIEKTPUYECKOe
HaIpsDKEHUE, CONPOTHUBIIEHUE NPOBOJHUKA, YAEIbHOE CONPOTHUBIIEHUE BELIECTBA, paboTa u
MOIIHOCTb 3JIEKTPUUYECKOI'0 TOKA); MPU OMMCAHUM IPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCTIOJIb3YEMbBIX BETMYMH, 0003HAYCHHUS M €AUHUIIBI (PU3HMUECKUX BEIMYMH, HAXOAUTH (POPMYIIBL,
CBSI3bIBAIOIME JIAHHYIO (DU3MYECKYIO BEIMYMHY C JIPYTMMH BEJIMYMHAMH, CTPOUTH IpaduKu
U3Yy4EHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapakTepu3oBaTb CBOWCTBA Tell, (DU3MUYECKUE SBJIEHUS U IPOLECCHI, HUCIONb3Ys
OCHOBHBIE TOJIO)KEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOEHMS BEIIECTBA, MPUHLIHUII
CYINEpIIO3ULMU oIl (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsja, 3akoH Oma s
y4dacTka Lieny, 3aKoH J[xoyins-JleHna, 3akoH coXxpaHeHUs SHEPTUU; IIPU STOM J1aBaTh CJIOBECHYIO
(GbopMyIHPOBKY 3aKOHA U 3aIIMChIBaTh €0 MATEMaTHYECKOE BBIPa)KEHUE;

OOBSICHATH (PU3MUECKHE TPOLIECCH] U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYaIUi
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUUNHHO-CIIECICTBEHHBIE CBS3H, CTPOUTH
0o0BsicHeHHe u3 1-2 JOrMYecKux IaroB ¢ OMopoi Ha 1-2 M3yyeHHBIX CBOMCTBA (PU3MUYECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aqaud B 2-3 JEHCTBUS, MCIONb3Ys 3aKOHBI M (POPMYIHI,
CBsI3bIBalOIME (hU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCIIOBHUS 3aJlaud 3alMChIBaTh
KpaTKO€ YCJIOBHE, BBISBJIATh HEJOCTATOK JIAHHBIX JJIS PEIICHUs 3a/laud, BbIOMpaTh 3aKOHBI U
dbopMyIbl, HeOOXOAUMBIE Ul €€ pelleHus], IPOBOJANUTh pac- YEThl U CPaBHUBATH MOJyYE€HHOE
3HaueHue (PU3NYECKON BETMUHUHBI C U3BECTHBIMU JIaHHBIMH;

pacrio3HaBaTh Ipo0IeMbl, KOTOPbIE MOXKHO PEIIUTh IPU OMOLIH (PU3UYECKUX METO/IOB;
UCIIOJIb3YSl ONMCAHUE HCCIENOBaHUS, BBIJIEISTH MPOBEPSIEMOE MPEIOI0KEHNE, OLIEHUBAThH
IIPABWJIBHOCTD NOPSIZIKA IPOBEIEHUS UCCIIEJOBAHMSI, IENIAaTh BBIBOIBI,

IPOBOAMTD ONBITHI IO HAOIIOACHHIO (PU3NYECKUX SIBJICHUH WM (PU3MUECKUX CBOICTB Tell
(KanmuJUIApHBIE SIBJICHUS, 3aBHCHMOCTH JIaBJIEHHUS BO3JyXa OT ero o0bEMa, TeMIepaTyphl;
CKOpOCTH nporecca OCTBIBAaHUSI/HAarpPEeBaHUS npu U3ITy4YeHUU oT 1BeTa
U3JTy4arolei/moraonamneil ToBepXHOCTH; CKOPOCTh HCHApeHHsl BOJBI OT TEMIIEpaTyphl
KHUJIKOCTHU U IJIOLIAAH €€ TTOBEPXHOCTH; AIEKTPU3ALUA T U B3aUMOJEHCTBUE AIIEKTPUUECKUX
3aps0B; B3aUMOJECHCTBUE IIOCTOSHHBIX MArHUTOB, BU3yaJlM3alldsl MAarHUTHBIX IOJEH
MOCTOSTHHBIX MAarHWTOB; JEWCTBHS MAarHUTHOTO TOJIi HAa TPOBOJHUK C TOKOM, CBOMCTBa
AIIEKTPOMAarHuTa, CBOICTBAa 3JIEKTPOJBUTATENI IOCTOSHHOTO TOKa):  (hOpMyIHpOBaTh
IIpoOBepsieMble MPEANONIOKEHHs, COOMpPaTh YCTAaHOBKY M3 IMPEAJIOKEHHOTO 000pyHIOBaHUS;
OIKCBIBATH XOJ1 OIBITA U (POPMYITUPOBATH BHIBOJIBI;

BBIMOJHATh NPSMbIE U3MEPEHHsI TeMIlepaTypbl, OTHOCUTEIBHON BIAXKHOCTH BO3AYXa,
CHJIBI TOKA, HANpPSDKEHUS! C UCTOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JTATUYUKOB (PU3MUECKUX
BEJIMYMH; CPABHUBATH PE3yJIbTAaThl U3MEPEHUN C YUETOM 3aJaHHON aOCONIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCHUMOCTH OJHOW (PM3NYECKON BEIMYMHBI OT JIPYrou ¢
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UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHMH (3aBUCHMOCTH COINPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUINHBI, TUIOILAAH MTONEPEYHOr0 CEYEHUS U YAEIbHOTO CONPOTUBIICHUS BELIECTBA IPOBOIHHKA;
CWJIBI TOKa, WAYIIETO 4Yepe3 IMPOBOJHUK, OT HANPSIKEHUS Ha IPOBOJHUKE; MCCIEI0BaHUE
[OCJIEI0OBATEIBHOTO M MApaUIeIbHOTO  COEIMHEHMH  IPOBOJHMKOB):  IUIAHUPOBATH
UCCIIEIOBaHHEe, COOUPATh YCTAHOBKY U BBIIOJIHATH U3MEPEHUS, CIIEAYS MPEII0KESHHOMY IUIaHy,
(buKcUpoBaTh PE3yNbTaThl MOJYYEHHONH 3aBUCHUMOCTH B BMJE TaOMUI] U TpadUKOB, JenaTh
BBIBO/JIbI 110 pE3YJIbTaTaM UCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3NYECKUX BEIUYMH (yAelabHas TEII0EMKOCTh
BEIIECTBA, COMPOTUBICHUE MPOBOJHHKA, pab0Ta W MOLIHOCTh 3JEKTPHYECKOTO TOKa):
IUIAHUPOBATh U3MEPEHUs, COOUPATh HKCIEPUMEHTAIBHYIO YCTAHOBKY, CIeLys MPEI0KEHHON
MHCTPYKLUH, U BBIYUCIIATH 3HAUEHUE BEJTUUNHBI;

coOuoaTh IMpaBWila TEXHUKUM O€30MIaCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MNPUHLMIIBI JEHCTBUA M3YYEHHBIX HPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOW Ha MX ONMCAaHUA (B TOM YMCJIE: CUCTEMA OTOIUIEHHSI JOMOB, TUTPOMETP,
napoBasi  TypOuWHa, ammepMeTp, BOJBTMETp, CUETUYMK  JIEKTPUUYECKOW  SHEpruw,
AJIEKTPOOCBETUTENbHbIE ~ NPUOOpBI,  HarpeBaTeibHbIE  ANEKTPONPUOOpPHl  (IIPUMEPHI),
JJIEKTPUUECKUE MPEIOXPAHUTENHN; 3JIEKTPOMArHuT, 3JIEKTPOJBUraTeNlb MOCTOSHHOIO TOKa),
UCTIONB3Ysl 3HAHUS O CBOWCTBAX (DM3MYECKHX SBICHUH H HEO0OXOAWMBIE (U3UYECKHE
3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTENIbHBIE MPUOOPHI IO
cXeMaM M CXEMaTU4YHbIM pPUCYHKaM (KHMJIKOCTHBI TEepMOMETp, TEpPMOC, IICUXPOMETD,
TUTPOMETP, ABUIATEIb BHYTPEHHErO CTrOpaHUs, 3JEKTPOCKOI, PEOCTAT); COCTaBISATh CXEMbI
JIEKTPUUECKUX IIeNel ¢ IMOCJIEOBaTeIbHBIM M MapajlyieIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyas yclIOBHbIE 0003HAYEHUS 3JIEMEHTOB IEKTPUUECKUX LIETIEH;

OPUBOAUTh  HPUMEPBI/HAXOJUTh HHGOpPMALMIO O IpUMEpax IMPAKTHUYECKOrO
UCTIOJIb30BaHUs (PM3NYECKUX 3HAHWH B TIOBCEAHEBHOM JKU3HU Il oOecnieueHust 6€30macHOCTH
npu oOpaleHuH ¢ NpuOOpaMu M TEXHUYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3/10pOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKPYXKAIOILEH cpenie;

OCYILECTBIIATh MOUCK MH(oOpManuu (usnyeckoro cojep:kanus B cetu VHTepHeT, Ha
OCHOBE MMEIOIIMXCS 3HAHUW U MYTEM CpaBHEHUS JOMOJHUTEIbHBIX MCTOYHUKOB BBIIEIATH
UH(OPMaLINIO, KOTOpasi SBJISETCS IPOTUBOPEUNBOM UM MOKET OBITh HEIOCTOBEPHOM;

MCIIOJIb30BATh MPH BBIMNOJIHEHUH YUYEOHBIX 3aJaHUN HAY4YHO-TIONMYJSPHYIO JIUTEPATypy
(Gu3nUecKoro cojJepkKaHus, CIPaBOYHbIE MaTepuaibl, pecypchl ceTh VIHTepHeT; BiajeThb
npuéMaMyl KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHGOPMAUU U3 OJHOW 3HAKOBOU
CUCTEMBI B IpYTYIO;

co3laBaTb COOCTBEHHbIE ITMCHbMEHHBIE W KpaTKUE YCTHbIE cOOOIIeHMs, 00001as
UH(POPMALIMIO U3 HECKOJIBKHX MCTOYHHUKOB (DU3MYECKOTO COJEPkKAaHMs, B TOM YUCIIE MyOIMYHO
IPEJICTaBIATh PE3YJAbTaThl MPOEKTHON MM MCCIEN0BATEIbCKONW AESITENBbHOCTH; IMPH 3TOM
IPaMOTHO HCMOJb30BaTh M3YYEHHBIH MOHATUIHBIN anmmapaT Kypca (HU3UKH, CONPOBOXKIATH
BBICTYIUICHHE ITPE3EHTALMEM;

OpU BBIMOJHEHUH YYEOHBIX IPOEKTOB M HCCIEAOBAaHUHN (PU3MUECKUX IPOLECCOB
pacnpenensiTh 00S3aHHOCTH B IPYIIE B COOTBETCTBUU C IOCTABJICHHBIMU 3a/]auaMu, CIEAUTD 3a
BBINOJIHEHUEM IIJIaHa JEHCTBUHA M KOPPEKTUPOBATh €ro, aJIeKBaTHO OIL[EHWBATh COOCTBEHHBIH
BKJIaJ] B JIEATEIbHOCTh IPYIIIbI; BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJECUCTBUE, TIPOSBIAS
TOTOBHOCTb pa3periatb KOH(PIUKTHI.

9 ki1ace

[IpenMeTHBIC pe3yabTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y
00yyaromuxcst yMeHUH:

UCIIOJIb30BaTh TIOHSTHS: CHCTEMa OTCYéTa, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBIKSHHS, JIe- (popMarust (yrpyras, IiiacTu4ecKas), TpeHue,
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[EHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH; HEHTP TSHKECTH; aOCOIIOTHO
TBEPJI0€ TEJI0, LEHTP TAKECTU TBEPIOTO TENA, PABHOBECHE; MEXaHUUYECKHE KOJICOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK U yJIbTPA3BYK; IEKTPOMATHUTHBIE BOJIHBI, IIKAJIA FJIEKTPOMATHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh U JaIbHO30PKOCTh, CIIEKTPBl UCITYCKaHUsI U MOIJIOLIeHUs; anbda-, 6eTa- u
raMMma-u3JIy4eHHMs1, U30TOIIbI, SACPHAst DJHEPIeTUKA;

pasnnyath sBI€HHUA (PaBHOMEPHOE M HEPAaBHOMEPHOE INPSMOJUHEHHOE JBUXKEHUE,
PABHOYCKOPEHHOE MpPSIMOJIMHEHHOE JBI)KEHHE, CBOOOJHOE TMAaJeHHE Tel, PABHOMEPHOE
JBIDKEHUE I10 OKPYKHOCTH, B3aUMOJEWCTBUE TeJ, PEaKTHBHOE JBHXKEHME, KoyebaTeabHOoe
JBIDKEHUE (3aTyXalollMe M BBIHYXJCHHBIC KOJE€OaHMs), PE30HAHC, BOJHOBOE BH)KECHUE,
OTpa)KCHHE 3BYKa, NPSIMOJIMHEHHOE pacIpOCTPAHEHHUE, OTPAKECHUE U IIPEIOMIICHHE CBETa,
IIOJJHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3JIOKEHHE OeIoro CBeTa B CHEKTP M CIIOKEHHE
CIEKTPAJIbHBIX LIBETOB, IUCIEPCHUS CBETA, €CTECTBEHHAs PaJUOAKTHBHOCTH, BOZHUKHOBEHHE
JMHENYaToro CIeKTpa M3Jy4yeHHUs) MO OMNMCAHHUIO MX XAapaKTEPHBIX CBOWCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh MNPOSBICHUE M3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPYXKAIOIIEM MHUpE
(B ToM uucie (usnueckue SBIECHUS B NPUPOAE: NPWIMBBI U OTJIUBBL, IBM)KEHHE IJIAHET
ConHeyHOM cHCTEMBl, PEAKTUBHOE [BHUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSTHUE 3BYKOB
JKUBOTHBIMH, 3E€MJIETPSACEHUE, CEHCMHYECKHE BOJIHBI, IIyHaMH, 3XO0, LIBETa TEJI, ONTHYECKUE
SBJICHUSA B TPHPOJIE, OHOJOTUYECKOE JEeHCTBUE BHIUMOTO, YIbTPadUOIETOBOTO U
PEHTI€HOBCKOIO0 W3JIY4YeHUN; €CTECTBEHHBIM pPaJUOAaKTUBHBIA (OH, KOCMHUYECKUE JIyuH,
PaauOaKTUBHOE U3JIy4YE€HHUE IPUPOJAHBIX MUHEPAJIOB; IEHCTBUE PAJIMOAKTUBHBIX U3JIy4YEeHUN Ha
OpraHu3M 4YelloBeKa), NIPU 3TOM IEPEeBOAMTH MPAKTHYECKYIO 3a/ady B y4eOHYIO, BBLIENATH
CYIIIECTBEHHBIE CBOMCTBA/TIPU3HAKU (PH3UUECKUX SBICHUMH;

OIUCBIBATh U3y4YEHHbIE CBOMCTBA Tel U (U3NUECKUE SIBICHUS, UCHOJb3Yys (PU3NUYECKHE
BEJIMYMHBI (CpEHsS U MTHOBEHHAs! CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHUE,
IepeMelIeHNe, IMyTh, YIJIOBas CKOPOCTb, CUJa TPEHWS, CHJIa YIPYIOCTH, CHJIA TSDKECTH,
YCKOpeHHE CBOOOJHOTO TAJCHUs, BEC TeJla, UMITYJIbC Tella, UMITYJIbC CHJIBI, MEXaHHUYECKas
paboTa M MOIIHOCTb, MOTEHLUAIbHAS 3HEPrus Tejla, MOAHIATOrO Haj MOBEPXHOCTHIO 3€MJIH,
MOTEHIMAIbHAS JHEPIHs CKATOW IPYKWHBI, KUHETUYECKAasl DHEPIus, IOJIHAs MEXaHU4ecKas
SHEPrus, MepUoJ] M 4YacToTa KosieOaHWH, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, MOKa3aTejb IMPEJIOMIIEHUS Cpeibl); NMPU OMHCAHUU MPABUIBHO TPAaKTOBATh
(bu3nUecKuii CMBICI UCTIONIB3YEMBIX BEJIU- YMH, 0003HAUEHHS M €IMHUIIBI (PU3UYECKUX BETHYUH,
HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (DU3MUECKYIO BEIMYMHY C IPYTUMH BEIHMUYNHAMU,
CTPOUTH TpapUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

XapaKTepu30BaTh CBOICTBA Tell, (pU3MUECKHE SIBJICHUS M MPOLECCHI, UCIOJIb3YS 3aKOH
COXPaHEHHUs DHEPIUH, 3aKOH BCEMUPHOIO TATOTEHUS, IIPUHLIUI CYNEPIIO3ULIMHA CHUJI, TIPUHIIUI
oTHOcHUTeNbHOCTH ['aymnes, 3axkoHel HbIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCA, 3aKOHBI
OTPaKEHHUs U IPEIOMIICHHUS CBETA, 3aKOHBI COXPAHEHMS 3apsA0BOIO U MAaCCOBOIO YHCEII IIpU
AJIEPHBIX PEAKLMSX; MPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMCHIBATH €rO
MaTE€MaTU4YeCKOe BBIPAKECHHUE;

00BACHATH (PU3MUECKHE MPOLIECCHI U CBOICTBA TeJI, B TOM YUCIIE U B KOHTEKCTE CUTyalui
[IPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIIATH IPUYUHHO-CICICTBEHHBIE CBSI3HU, CTPOUTH
00BsicHEeHHE U3 2-3 JIOTMYECKHX ILAaroB C OMOpPOW Ha 2-3 M3y4yeHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THbIe 3a7a4n (OMUPAIOIIUECs Ha CUCTEMY U3 2-3 ypaBHEHHIN), HCTIONb3YS
3aKOHBI ¥ (OPMYJIBI, CBSI3bIBAIOLINE (PU3MUECKUE BEIWYMHBI: Ha OCHOBE aHajHM3a YCIIOBHS
3aJ]auM 3a- MMHUChIBaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTAIOLINE UIN W30bI- TOYHBIE TaHHBIE,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE JUIsl PELIeHHUs, TIPOBOAUTH PACUETHI U OLIEHUBATD
PEATMCTUYHOCTH MOJTYYEHHOTO 3HaYeHHS PU3NUECKON BETMUHHBI;

pacrio3HaBaTh Mpo0IeMbl, KOTOPbIE MOXKHO PEIIUTh IPU OMOIIHN (PU3UYECKHX METO/IOB;
WCIIONIb3Ysl ONMMCAHUE HCCIEAOBAaHUS, BBIACIATH IPOBEPAEMOE IMPEANOJIOKEHUE, OLICHUBAThH
[IPaBUJIILHOCTb IIOPSAAKA IPOBEICHUsS HCCICNOBAHMSA, [€laTb BBIBOJbI, WHTEPIPETUPOBATH
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pe3yNIbTaThl HAOIIOICHUHN U OIBITOB;

MPOBOAMTD OMBITHI O HAOTIOACHHIO (GU3UYECKUX SIBJICHUM WK (PU3MUECKUX CBOICTB Tell
(u3yueHue BTOporo 3akoHa HplOTOHA, 3aKOHA COXpaHEHUs SHEPIUHU; 3aBUCUMOCThH IE€pHOJa
KoJie0aHUl MPYKUHHOTO MAasiTHUKA OT MAacChl rpy3a U *KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh
OT aMIUTUTYAbl MaJbIX KOJEOAHWIA, MPSMOJIUHEHHOE PACIPOCTPAHCHHE CBETA, Pa3lIOKEHUE
0enoro cBera B CIEKTP; M3yuE€HUE CBOWCTB M300pa)KCHHUS B IUIOCKOM 3€pKalie U CBOWCTB
U300pakeHusl MpeaMeTra B coOuparoliel JuH3e; HAOMIOJeHUE CIUIOMIHBIX M JMHEHYaThIX
CHEKTPOB M3JIY4YCHHsSI): CAMOCTOATEIbHO COOMpATh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyI0BaHUS; OMUCHIBATH XOJI OIBITA M €TI0 Pe3YNIbTaThl, POPMYIUPOBATH BHIBOJIBL;

IPOBOAUTH IMPH HEOOXOAMMOCTH CEpPHIO MPAMBIX H3MEpPEHUil, Ompenenss cpenHee
3HAUCHUE U3MEPSAEMO BETMYUHBI ((POKYCHOE pacCTOSTHHE COOMPAIOIIEH JTHH3BI); 000CHOBBIBATH
BBIOOp crIoco0a U3MEepeHUsI/M3MEPUTEILHOTO TPHOOPa;

IPOBOJUTH MCCIICJOBAHUE 3aBHCUMOCTEH (PM3MUECKUX BEJIHYMH C HMCIIOJIb30BAaHHEM
IOPSIMBIX M3MEpPEHUH (3aBUCHMOCTh MYTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBHKEHHH 0Oe3
HAYaIbHOM CKOPOCTH; MepHoja KoJeOaHUil MaTeMaTHYecKoro MasTHHKa OT JJIMHBl HUTH;
3aBHCHMOCTH YTJIa OTPAXKEHHsI CBETA OT yIJia MaJeHHs U YIila IPeIOMIICHHUS OT yria MajieHus):
TUTAHUPOBATh UCCIICOBAHKE, CAMOCTOSITEILHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH PE3YIIbTATHI
MOJIyYEHHOM 3aBUCUMOCTH (DU3MUECKUX BETUYHMH B BHUJIE TAOJIHUIl U TPadUKOB, JEaTh BHIBOIBI
10 pe3yJibTaTaM UCCIIEI0BaHUS;

OPOBOAWTH KOCBEHHBbIE H3MEPEeHUS (U3UUECKUX BEIUYHUH (CpPEIHSAs CKOPOCTh U
YCKOpEHUE Teja IpU PaBHOYCKOPEHHOM JBM)KEHHMM, YCKOPEHHE CBOOOJHOrO MaJeHMS,
KECTKOCTD MPYKUHBI, KOAPDUIIUEHT TPEHUS CKOJIBKEHHSI, MEXaHU4YecKasi paboTa U MOIIIHOCTbD,
4yacToTa U Nepuo KojieOaHU MaTeMaTUYeCKOro U MPYKUHHOTO MasiTHUKOB, ONTUYECKas CUIIa
coOuparomieid  JTUH3bI, PAaTUOAKTHBHBIA  (OH): TIUIAHUPOBATH HM3MEPEHHUS; COOUpPAThH
OKCIEPUMEHTAJIbHYIO YCTAHOBKY U  BBIIOJHATH HM3MEPEHHS, Cleays MpeIoKEeHHOU
MHCTPYKIMU; BBIYUCISATh 3HAYCHUE BEIUYMHBI U aHAIM3UPOBATh MOJTYYCHHBIE PE3YJIbTaThl C
y4€TOM 3a/1aH- HOM NIOTPEIIHOCTH NU3MEPEHU;

coOnrofaTh TpaBHJIa TEXHUKH O€30MacHOCTH Tpu paboTre ¢  J1abopaTOPHBIM
000pyI0BaHKEM;

pa3ianyaTh OCHOBHBIE MPHU3HAKH M3YYCHHBIX (PU3NYECKUX MOJENeil: MarepualbHas
TOYKa, a0COIIOTHO TBEP/IOE TEJIO, TOUEUHBIN UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, TUIaHEeTapHas
MO/IeJIb aTOMa, HYKJIOHHAas MOJIEJIb ATOMHOTO $1]1pa;

—XapaKTepu30BaTh MPUHIMIBI JCUCTBUS W3YYCHHBIX NPUOOPOB W TEXHUUYECKHX
YCTPOMCTB C OMOPOM Ha HX ONUCAHUA (B TOM YHCIE: CIHAOMETP, JATYUKU TOJOKEHHUS,
paccTosiHUA M YCKOPEHHMsI, pakera, 9XOJIOT, OYKH, IMEpPHUCKOI, (oToammapar, ONTHYECKHE
CBETOBOJBI, CIEKTPOCKOI, JO3MMETP, Kamepa BuibcoHa), Wcmnonb3ys 3HaHHS O CBOMCTBax
(bu3nyecKuX SIBICHUN U HEOOXO0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHUX YCTPOWCTB,
U3MEpPUTENIbHBIX ~ NPUOOPOB M TEXHOJOTMYECKMX  MPOIECCOB  MNpPH  pEIIeHUU
y4eOHO-TIPaKTHUECKUX 3aJ]ay; ONTUYECKHE CXEMBbI JUIsl IOCTPOEHUS M300paXKeHUH B IIIOCKOM
3epKajie ¥ coOuparouieil TuH3e;

OPUBOJIUTH  MPHUMEPB/HAXOAUTh HWHGMOpPMALMIO O TMpUMEpax  MPAKTHIECKOTO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM KU3HU JUIsl o0ecniedueHrs 0e30MacHOCTH
npu OOpalieHHH ¢ MPUOOpPaMHM M TEXHUYECKHUMH YCTPONCTBAMH, COXpPAaHEHHUS 3I0POBbI U
cOOI0OICHHSI HOPM SKOJIOTMUECKOT0 TIOBEJIEHUS B OKpY>KaIoIlel cpene;

OCYILECTBIISATh TOUCK HHpOpManuu (U3NYECKOTO coaep)kaHust B cetu VHTepHer,
CaMOCTOSITENIbHO  (DOPMYJIHPYsT TOMCKOBBIM  3alpoc, HAaXOAWUTh IYyTH  OINpeAeseHus
JIOCTOBEPHOCTH MOJYYEHHOM HH(POPMAIIUK Ha OCHOBE UMEIOIMXCS 3HAHUH U TOTIOJTHUTEIBHBIX
HNCTOYHHKOB;

MCIIONIb30BATh MPHU BHIMOJHEHUH YYeOHBIX 3aJaHU HAYYHO-TIOMYISPHYIO JTUTEPATypy
(bu3NYeCKOro conep)KaHus, CIPAaBOYHbIE MaTepualbl, pecypchl ceT VHTepHeTr; BialIeTh
npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMAIMU M3 OJHOW 3HAKOBOU
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CUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMaIuu n3
HECKOJIbKUX HCTOYHHUKOB (PU3UYECKOTO COJEp)KaHHs, MyOJMYHO MPEACTABIATH PE3YIbTaThl
IIPOEKTHOM WJIM HCCIIEJOBATEIbCKON NEATEIbHOCTH; IIPH 3TOM I'PAMOTHO HCIIOJIB30BATh
W3y4CHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjaeia GU3UKU U COMPOBOXKAATH BHICTYIIICHUE
npe3eHTanuen ¢ yuéToM 0coOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.
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TeMaTnuyeckoe MIIAHMPOBAHUE Y4eOHOTr0 npeaMera « Puznkay» (Mo rogaM o0ydeHus )

7 kaace (68 akageMHYeCKHX 4acoB)

Ne
/o

Tema

KomanuectBo
aKageMHUYECcK
UX 4aCOB

DneKTpoHHbIE IU(PPOBbIC
(oOpa3zoBarebHbIE) PECypChI

Paznen 1. ®usuika u e€ posib B MO3HAHUU OKPYIKAIOIIEro Mupa (6 akaJeMHUECKUX YacoB)

11

®usuka — HayKa O PUpPOJIe

2

https://resh.edu.ru/subject/lesson
[2603/start/

1.2

dusndyeckue BEITMINHBI

https://resh.edu.ru/subject/lesson
12602/start/
https://resh.edu.ru/subject/lesson
[1526/start/

13

EcrectB eHHo-Hay‘lHBII’I MCTOJ

IIO3HAaHUA

https://resh.edu.ru/subject/lesson
[5894/start/90071/

Paznen 2. [lepBoHadabHbIe CBEACHUS O CTPOCHUH BEIIECTBA (5 aKaJJeMUYECKUX YaCOB)

2.1 | CrpoeHue BemiecTBa 1 https://resh.edu.ru/subject/lesson
/1533/start/

2.2 | IBmkeHHEe M B3aMMOJICHCTBHE 2 https://resh.edu.ru/subject/lesson
YaCTHI] BEIIECTBA /1534/start/

2.3 | ArperatHbie COCTOSTHHS 2 https://resh.edu.ru/subject/lesson
BELLECTBA [1532/start/

Paznen 3. JIBmwkeHue u B3aumozeiictue e (21 akageMHUUecKuil yac)

3.1

MexaHU4ecKoe JBMKCHUE

3

https://resh.edu.ru/subject/lesson
/1488/start/
https://resh.edu.ru/subject/lesson
[1525/start/

3.2

HNuepuus, Mmacca, IOTHOCTh

https://resh.edu.ru/subject/lesson
/1531 /start/
https://resh.edu.ru/subject/lesson
/2601 /start/
https://resh.edu.ru/subject/lesson
[2974/start/

3.3

Cumna. Bune! cun

14

https://resh.edu.ru/subject/lesson
[2756/start/
https://resh.edu.ru/subject/lesson
[2973/start/
https://resh.edu.ru/subject/lesson
[2600/start/
https://resh.edu.ru/subject/lesson
[2599/start/
https://resh.edu.ru/subject/lesson
[1536/start/
https://resh.edu.ru/subject/lesson
[2972/start/

Paznen 4. JlaBnenue TBEPIBIX TEI, )KUIKOCTEH 1 Ta30B (21 akageMHUUYECKUil Yac)

4.1

| Jasnenue. Ilepenaua nasneHus

3

| hitps:/resh.edu.ru/subject/lesson
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https://resh.edu.ru/subject/lesson/2603/start/
https://resh.edu.ru/subject/lesson/2603/start/
https://resh.edu.ru/subject/lesson/2602/start/
https://resh.edu.ru/subject/lesson/2602/start/
https://resh.edu.ru/subject/lesson/1526/start/
https://resh.edu.ru/subject/lesson/1526/start/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/1533/start/
https://resh.edu.ru/subject/lesson/1533/start/
https://resh.edu.ru/subject/lesson/1534/start/
https://resh.edu.ru/subject/lesson/1534/start/
https://resh.edu.ru/subject/lesson/1532/start/
https://resh.edu.ru/subject/lesson/1532/start/
https://resh.edu.ru/subject/lesson/1488/start/
https://resh.edu.ru/subject/lesson/1488/start/
https://resh.edu.ru/subject/lesson/1525/start/
https://resh.edu.ru/subject/lesson/1525/start/
https://resh.edu.ru/subject/lesson/1531/start/
https://resh.edu.ru/subject/lesson/1531/start/
https://resh.edu.ru/subject/lesson/2601/start/
https://resh.edu.ru/subject/lesson/2601/start/
https://resh.edu.ru/subject/lesson/2974/start/
https://resh.edu.ru/subject/lesson/2974/start/
https://resh.edu.ru/subject/lesson/2756/start/
https://resh.edu.ru/subject/lesson/2756/start/
https://resh.edu.ru/subject/lesson/2973/start/
https://resh.edu.ru/subject/lesson/2973/start/
https://resh.edu.ru/subject/lesson/2600/start/
https://resh.edu.ru/subject/lesson/2600/start/
https://resh.edu.ru/subject/lesson/2599/start/
https://resh.edu.ru/subject/lesson/2599/start/
https://resh.edu.ru/subject/lesson/1536/start/
https://resh.edu.ru/subject/lesson/1536/start/
https://resh.edu.ru/subject/lesson/2972/start/
https://resh.edu.ru/subject/lesson/2972/start/
https://resh.edu.ru/subject/lesson/2971/start/

TBép,I[I)IMI/I TCJI1aMU, Y XUIKOCTAMU
" rasaMm

[2971/start/
https://resh.edu.ru/subject/lesson
[2598/start/

4.2

JlaBieHune KUIKOCTH

https://resh.edu.ru/subject/lesson
[1537/start/
https://resh.edu.ru/subject/lesson
/1538/start/
https://resh.edu.ru/subject/lesson
[2970/start/

4.3

ATmocepHoe naBiieHue

https://resh.edu.ru/subject/lesson
/1535/start/
https://resh.edu.ru/subject/lesson
[2969/start/

4.4

JleiicTBHEe KUJIKOCTH M raza Ha
IIOrPY>KEHHOE B HUX TEIO

https://resh.edu.ru/subject/lesson
[2968/start/
https://resh.edu.ru/subject/lesson
[2967/start/
https://resh.edu.ru/subject/lesson
[2966/start/

Paznen 5. Pabota 1 MomHoCTh. DHeprus (15 akajgeMHUYecKuX 4acoB)

5.1 | PaboTa u MOLIHOCTh 3 https://resh.edu.ru/subject/lesson
[2965/start/

5.2 | IIpocThic MEXaHU3MBI 5 https://resh.edu.ru/subject/lesson
[2963/start/
https://resh.edu.ru/subject/lesson
[2962/start/
https://resh.edu.ru/subject/lesson
[2596/start/

5.3 | MexaHuueckas SHeprus 7 https://resh.edu.ru/subject/lesson
[2597/start/
https://resh.edu.ru/subject/lesson
[2964/start/

8 kiace (68 akageMHYeCKHX YaCOB)
Ne Tema Komnuectso OneKTpoHHbIe HU(POBBIE
n/n aKaJeMH4eCcK (oOpazoBartesbHbIE) PECypChI
UX 4aCOB

Paznen 1. TeroBele siBneHus (28 akaqeMHUECKUX YaCOB)

CrtpocHwre U CBOMCTBA BEIIECTBA 7 https://resh.edu.ru/subject/lesson
[2987/start/
TerutoBbIe poIIECCHI 21 https://resh.edu.ru/subject/lesson

[2595/start/
https://resh.edu.ru/subject/lesson
[2594/start/
https://resh.edu.ru/subject/lesson
[2989/start/
https://resh.edu.ru/subject/lesson
[2988/start/
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https://resh.edu.ru/subject/lesson/2971/start/
https://resh.edu.ru/subject/lesson/2598/start/
https://resh.edu.ru/subject/lesson/2598/start/
https://resh.edu.ru/subject/lesson/1537/start/
https://resh.edu.ru/subject/lesson/1537/start/
https://resh.edu.ru/subject/lesson/1538/start/
https://resh.edu.ru/subject/lesson/1538/start/
https://resh.edu.ru/subject/lesson/2970/start/
https://resh.edu.ru/subject/lesson/2970/start/
https://resh.edu.ru/subject/lesson/1535/start/
https://resh.edu.ru/subject/lesson/1535/start/
https://resh.edu.ru/subject/lesson/2969/start/
https://resh.edu.ru/subject/lesson/2969/start/
https://resh.edu.ru/subject/lesson/2968/start/
https://resh.edu.ru/subject/lesson/2968/start/
https://resh.edu.ru/subject/lesson/2967/start/
https://resh.edu.ru/subject/lesson/2967/start/
https://resh.edu.ru/subject/lesson/2966/start/
https://resh.edu.ru/subject/lesson/2966/start/
https://resh.edu.ru/subject/lesson/2965/start/
https://resh.edu.ru/subject/lesson/2965/start/
https://resh.edu.ru/subject/lesson/2963/start/
https://resh.edu.ru/subject/lesson/2963/start/
https://resh.edu.ru/subject/lesson/2962/start/
https://resh.edu.ru/subject/lesson/2962/start/
https://resh.edu.ru/subject/lesson/2596/start/
https://resh.edu.ru/subject/lesson/2596/start/
https://resh.edu.ru/subject/lesson/2597/start/
https://resh.edu.ru/subject/lesson/2597/start/
https://resh.edu.ru/subject/lesson/2964/start/
https://resh.edu.ru/subject/lesson/2964/start/
https://resh.edu.ru/subject/lesson/2987/start/
https://resh.edu.ru/subject/lesson/2987/start/
https://resh.edu.ru/subject/lesson/2595/start/
https://resh.edu.ru/subject/lesson/2595/start/
https://resh.edu.ru/subject/lesson/2594/start/
https://resh.edu.ru/subject/lesson/2594/start/
https://resh.edu.ru/subject/lesson/2989/start/
https://resh.edu.ru/subject/lesson/2989/start/
https://resh.edu.ru/subject/lesson/2988/start/
https://resh.edu.ru/subject/lesson/2988/start/

https://resh.edu.ru/subject/lesson
/1539/start/
https://resh.edu.ru/subject/lesson
[2986/start/
https://resh.edu.ru/subject/lesson
[2985/start/
https://resh.edu.ru/subject/lesson
[2984/start/
https://resh.edu.ru/subject/lesson
[2593/start/

Paznen 2. DiekTpudeckre ¥ MarHuTHbIE siBiteHus (40 akaJeMUYECKHUX 4acoB)

2.1

DnexTpuyecKue 3apsabl.
3apshoKeHHbIE — Tella U ux
B3aMOJIECIICTBUE

7

https://resh.edu.ru/subject/lesson
[2983/start/
https://resh.edu.ru/subject/lesson
[1540/start/
https://resh.edu.ru/subject/lesson
[2592/start/

2.2

ITOCTOSIHHBIN 3JIEKTPUYECKHUM TOK

20

https://resh.edu.ru/subject/lesson
[2591/start/
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
[2589/start/
https://resh.edu.ru/subject/lesson
[2980/start/
https://resh.edu.ru/subject/lesson
[3246/start/
https://resh.edu.ru/subject/lesson
/2981 /start/
https://resh.edu.ru/subject/lesson
[2588/start/
https://resh.edu.ru/subject/lesson
[2979/start/

2.3

MarauTHbIC SBJICHUS

https://resh.edu.ru/subject/lesson
[2978/start/
https://resh.edu.ru/subject/lesson
[1541/start/
https://resh.edu.ru/subject/lesson
[2587/start/

2.4

DneKTpoMardHuTHasT MHIYKITUS

https://resh.edu.ru/subject/lesson
/3011 /start/
https://resh.edu.ru/subject/lesson
/3012/start/
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https://resh.edu.ru/subject/lesson/1539/start/
https://resh.edu.ru/subject/lesson/1539/start/
https://resh.edu.ru/subject/lesson/2986/start/
https://resh.edu.ru/subject/lesson/2986/start/
https://resh.edu.ru/subject/lesson/2985/start/
https://resh.edu.ru/subject/lesson/2985/start/
https://resh.edu.ru/subject/lesson/2984/start/
https://resh.edu.ru/subject/lesson/2984/start/
https://resh.edu.ru/subject/lesson/2593/start/
https://resh.edu.ru/subject/lesson/2593/start/
https://resh.edu.ru/subject/lesson/2983/start/
https://resh.edu.ru/subject/lesson/2983/start/
https://resh.edu.ru/subject/lesson/1540/start/
https://resh.edu.ru/subject/lesson/1540/start/
https://resh.edu.ru/subject/lesson/2592/start/
https://resh.edu.ru/subject/lesson/2592/start/
https://resh.edu.ru/subject/lesson/2591/start/
https://resh.edu.ru/subject/lesson/2591/start/
https://resh.edu.ru/subject/lesson/2982/start/
https://resh.edu.ru/subject/lesson/2982/start/
https://resh.edu.ru/subject/lesson/3126/start/
https://resh.edu.ru/subject/lesson/3126/start/
https://resh.edu.ru/subject/lesson/2590/start/
https://resh.edu.ru/subject/lesson/2590/start/
https://resh.edu.ru/subject/lesson/2589/start/
https://resh.edu.ru/subject/lesson/2589/start/
https://resh.edu.ru/subject/lesson/2980/start/
https://resh.edu.ru/subject/lesson/2980/start/
https://resh.edu.ru/subject/lesson/3246/start/
https://resh.edu.ru/subject/lesson/3246/start/
https://resh.edu.ru/subject/lesson/2981/start/
https://resh.edu.ru/subject/lesson/2981/start/
https://resh.edu.ru/subject/lesson/2588/start/
https://resh.edu.ru/subject/lesson/2588/start/
https://resh.edu.ru/subject/lesson/2979/start/
https://resh.edu.ru/subject/lesson/2979/start/
https://resh.edu.ru/subject/lesson/2978/start/
https://resh.edu.ru/subject/lesson/2978/start/
https://resh.edu.ru/subject/lesson/1541/start/
https://resh.edu.ru/subject/lesson/1541/start/
https://resh.edu.ru/subject/lesson/2587/start/
https://resh.edu.ru/subject/lesson/2587/start/
https://resh.edu.ru/subject/lesson/3011/start/
https://resh.edu.ru/subject/lesson/3011/start/
https://resh.edu.ru/subject/lesson/3012/start/
https://resh.edu.ru/subject/lesson/3012/start/

9 kaacc (102 akageMuyecKHX yaca)

No
/o

Tema

KomxnuectBo
aKageMu4ecK
HUX 4acoB

DNeKTpOHHbIE U(PPOBBIC
(oOpa3oBarebHBIC) PECYPChI

Paznen 1. Mexannueckue siiueHus (40 akageMUYeCKHX 4aco

B)

11

MexaHuueckoe  OBIDKEHHE U
CIIOCOOBI €r0 OIHUCAHU

10

https://resh.edu.ru/subject/lesson
[3127/start/
https://resh.edu.ru/subject/lesson
/3128/start/
https://resh.edu.ru/subject/lesson
[2977/start/
https://resh.edu.ru/subject/lesson
/3129/start/
https://resh.edu.ru/subject/lesson
[3025/start/
https://resh.edu.ru/subject/lesson
[3131/start/
https://resh.edu.ru/subject/lesson
[3024/start/
https://resh.edu.ru/subject/lesson
/1530/start/

1.2

BsaumoneiicTBue Ten

20

https://resh.edu.ru/subject/lesson
[2976/start/
https://resh.edu.ru/subject/lesson
[2586/start/
https://resh.edu.ru/subject/lesson
13022/start/
https://resh.edu.ru/subject/lesson
/3023 /start/
https://resh.edu.ru/subject/lesson
/3021 /start/
https://resh.edu.ru/subject/lesson
[2975/start/

1.3

3aKOHBI COXPAHEHHUS

10

https://resh.edu.ru/subject/lesson
[1542/start/
https://resh.edu.ru/subject/lesson
/5895/start/138339/

Paznen 2. Mexannveckue KoyieOaHusi U BOJHBI (15 akaeMHYECKUX 4acoB)

2.1

MexaHnueckne KojieOanus

7

https://resh.edu.ru/subject/lesson
[3020/start/
https://resh.edu.ru/subject/lesson
/3019/start/
https://resh.edu.ru/subject/lesson
/3018/start/

2.2

MexaHuuyeckre BOJIHBI. 3BYK

https://resh.edu.ru/subject/lesson
[3017/start/
https://resh.edu.ru/subject/lesson
[2585/start/

24



https://resh.edu.ru/subject/lesson/3127/start/
https://resh.edu.ru/subject/lesson/3127/start/
https://resh.edu.ru/subject/lesson/3128/start/
https://resh.edu.ru/subject/lesson/3128/start/
https://resh.edu.ru/subject/lesson/2977/start/
https://resh.edu.ru/subject/lesson/2977/start/
https://resh.edu.ru/subject/lesson/3129/start/
https://resh.edu.ru/subject/lesson/3129/start/
https://resh.edu.ru/subject/lesson/3025/start/
https://resh.edu.ru/subject/lesson/3025/start/
https://resh.edu.ru/subject/lesson/3131/start/
https://resh.edu.ru/subject/lesson/3131/start/
https://resh.edu.ru/subject/lesson/3024/start/
https://resh.edu.ru/subject/lesson/3024/start/
https://resh.edu.ru/subject/lesson/1530/start/
https://resh.edu.ru/subject/lesson/1530/start/
https://resh.edu.ru/subject/lesson/2976/start/
https://resh.edu.ru/subject/lesson/2976/start/
https://resh.edu.ru/subject/lesson/2586/start/
https://resh.edu.ru/subject/lesson/2586/start/
https://resh.edu.ru/subject/lesson/3022/start/
https://resh.edu.ru/subject/lesson/3022/start/
https://resh.edu.ru/subject/lesson/3023/start/
https://resh.edu.ru/subject/lesson/3023/start/
https://resh.edu.ru/subject/lesson/3021/start/
https://resh.edu.ru/subject/lesson/3021/start/
https://resh.edu.ru/subject/lesson/2975/start/
https://resh.edu.ru/subject/lesson/2975/start/
https://resh.edu.ru/subject/lesson/1542/start/
https://resh.edu.ru/subject/lesson/1542/start/
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/3020/start/
https://resh.edu.ru/subject/lesson/3020/start/
https://resh.edu.ru/subject/lesson/3019/start/
https://resh.edu.ru/subject/lesson/3019/start/
https://resh.edu.ru/subject/lesson/3018/start/
https://resh.edu.ru/subject/lesson/3018/start/
https://resh.edu.ru/subject/lesson/3017/start/
https://resh.edu.ru/subject/lesson/3017/start/
https://resh.edu.ru/subject/lesson/2585/start/
https://resh.edu.ru/subject/lesson/2585/start/

https://resh.edu.ru/subject/lesson
/3016/start/
https://resh.edu.ru/subject/lesson
/3015/start/
https://resh.edu.ru/subject/lesson
/3014/start/
https://resh.edu.ru/subject/lesson
/3013/start/

Paszzen 3. DiekTpoOMarHuTHOE IMOJIe U 3JIEKTPOMArHUTHBIC BOJIHBI (6 aKaJeMHUUECKHX YacoB)

3.1 | DrmekTpoMarHuTHOE ~ TMOJIE W 6
QJICKTPOMArHUTHBIC BOJIHBL

https://resh.edu.ru/subject/lesson
[3017/start/
https://resh.edu.ru/subject/lesson
[3174/start/
https://resh.edu.ru/subject/lesson
/3010/start/
https://resh.edu.ru/subject/lesson
/3008/start/
https://resh.edu.ru/subject/lesson
[2584/start/

Paznen 4. CeroBbie siBiieHus (15 akaeMHUUECKUX YacoB)

4.1 | 3aKOHBI pacpOCTpaHEHHUs CBETA 6

https://resh.edu.ru/subject/lesson
/3007/start/
https://resh.edu.ru/subject/lesson
[1543/start/
https://resh.edu.ru/subject/lesson
/3006/start/
https://resh.edu.ru/subject/lesson
/3005/start/

4.2 | JIMH3BI B OITUYECKHUE TIPUOOPHI 6

https://resh.edu.ru/subject/lesson
/3004/start/
https://resh.edu.ru/subject/lesson
/3003/start/
https://resh.edu.ru/subject/lesson
/3001 /start/

4.3 | Paznmoxenue Oesioro cBera B 3
CIIEKTP

https://resh.edu.ru/subject/lesson
/3002/start/
https://resh.edu.ru/subject/lesson
/3000/start/

Pasnen 5. KBanTtoBble siBienus (17 akageMHUECKUX 4acOB)

5.1 | Ucnyckanue u MOTJIONIEHNE CBETa 4
aTOMOM

https://resh.edu.ru/subject/lesson
[2997/start/
https://resh.edu.ru/subject/lesson
[2996/start/
https://resh.edu.ru/subject/lesson
[2995/start/

5.2 | CTpoeHHne aTOMHOTO sJIpa 6

https://resh.edu.ru/subject/lesson
[2990/start/
https://resh.edu.ru/subject/lesson
/3910/start/48347/
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https://resh.edu.ru/subject/lesson/3016/start/
https://resh.edu.ru/subject/lesson/3016/start/
https://resh.edu.ru/subject/lesson/3015/start/
https://resh.edu.ru/subject/lesson/3015/start/
https://resh.edu.ru/subject/lesson/3014/start/
https://resh.edu.ru/subject/lesson/3014/start/
https://resh.edu.ru/subject/lesson/3013/start/
https://resh.edu.ru/subject/lesson/3013/start/
https://resh.edu.ru/subject/lesson/3017/start/
https://resh.edu.ru/subject/lesson/3017/start/
https://resh.edu.ru/subject/lesson/3174/start/
https://resh.edu.ru/subject/lesson/3174/start/
https://resh.edu.ru/subject/lesson/3010/start/
https://resh.edu.ru/subject/lesson/3010/start/
https://resh.edu.ru/subject/lesson/3008/start/
https://resh.edu.ru/subject/lesson/3008/start/
https://resh.edu.ru/subject/lesson/2584/start/
https://resh.edu.ru/subject/lesson/2584/start/
https://resh.edu.ru/subject/lesson/3007/start/
https://resh.edu.ru/subject/lesson/3007/start/
https://resh.edu.ru/subject/lesson/1543/start/
https://resh.edu.ru/subject/lesson/1543/start/
https://resh.edu.ru/subject/lesson/3006/start/
https://resh.edu.ru/subject/lesson/3006/start/
https://resh.edu.ru/subject/lesson/3005/start/
https://resh.edu.ru/subject/lesson/3005/start/
https://resh.edu.ru/subject/lesson/3004/start/
https://resh.edu.ru/subject/lesson/3004/start/
https://resh.edu.ru/subject/lesson/3003/start/
https://resh.edu.ru/subject/lesson/3003/start/
https://resh.edu.ru/subject/lesson/3001/start/
https://resh.edu.ru/subject/lesson/3001/start/
https://resh.edu.ru/subject/lesson/3002/start/
https://resh.edu.ru/subject/lesson/3002/start/
https://resh.edu.ru/subject/lesson/3000/start/
https://resh.edu.ru/subject/lesson/3000/start/
https://resh.edu.ru/subject/lesson/2997/start/
https://resh.edu.ru/subject/lesson/2997/start/
https://resh.edu.ru/subject/lesson/2996/start/
https://resh.edu.ru/subject/lesson/2996/start/
https://resh.edu.ru/subject/lesson/2995/start/
https://resh.edu.ru/subject/lesson/2995/start/
https://resh.edu.ru/subject/lesson/2990/start/
https://resh.edu.ru/subject/lesson/2990/start/
https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/3910/start/48347/

https://resh.edu.ru/subject/lesson
[5845/start/151635/

5.3

SnepHble peakuuun

https://resh.edu.ru/subject/lesson
[1544/start/
https://resh.edu.ru/subject/lesson
[2994/start/

Paznen 6. [ToBTopuTebHO-0000IIAOIITHI MOTY/Ib (9 aKaIeMHUECKUX YacOB)

6.1

Cucremaru3anusi U 0000IIEeHHE
MPEIMETHOTO  COJICP)KaHUsA H
OIIbITA ACATCIIbHOCTH,
MPUOOPETEHHOTO TPH HW3YYCHUU
BCETO Kypca (PU3HUKH

9

https://resh.edu.ru/subject/lesson
/3021 /start/
https://resh.edu.ru/subject/lesson
[3174/start/
https://resh.edu.ru/subject/lesson
/3026/start/
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https://resh.edu.ru/subject/lesson/5845/start/151635/
https://resh.edu.ru/subject/lesson/5845/start/151635/
https://resh.edu.ru/subject/lesson/1544/start/
https://resh.edu.ru/subject/lesson/1544/start/
https://resh.edu.ru/subject/lesson/2994/start/
https://resh.edu.ru/subject/lesson/2994/start/
https://resh.edu.ru/subject/lesson/3021/start/
https://resh.edu.ru/subject/lesson/3021/start/
https://resh.edu.ru/subject/lesson/3174/start/
https://resh.edu.ru/subject/lesson/3174/start/
https://resh.edu.ru/subject/lesson/3026/start/
https://resh.edu.ru/subject/lesson/3026/start/

