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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3uke HAa ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJICHA Ha OCHOBE
MOJIOKEHHUH U TpeOOBaHU K pe3ysbTaTaM OCBOCHHUS HAa 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeIbHOM
nporpammsl, npeacrasieHHbix B @I'OC 000, a takxke ¢ yu€tom ¢enepaabHOl pabodel mporpamMmmel
BocniuTanus v Konuenmuu npenonaBanus yaeoHoro npeamera «Dusnkay.

Conepxanue mporpamMmbl 10 (pU3HMKe HampaBlIeHO Ha (OPMHUPOBAHUE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYalOMIMXCS W OpraHU3alHi0 W3ydeHHs (U3UKH Ha JIEATEIbHOCTHON OcHOBe. B
nporpamMme 1o (pu3MKe YUUTHIBAIOTCS BO3MOKHOCTH y4eOHOTO MpenMeTa B peau3anui TpeboBaHUi
OI'OC OO0 K nmiIaHUPYEMbIM JMYHOCTHBIM M METAIllpeIMETHBIM pe3yjibTaTaM OOyueHHs, a TakkKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIETo
o0OpazoBaHwUsI.

[IporpaMma mno ¢u3MKe ycTaHaBIMBAeT pacHpeesieHne y4yeOHOro marepuasia Mo TrojaaM
oOyueHus (o Kjaccam), ImpejyiaraeT IpUMEpPHYIO MOCIEI0BaTEIbHOCTh N3YUYEHHUSI TEM, OCHOBAHHYIO
Ha JIOTMKE Pa3BUTHsI IPEAMETHOTO COJEpkKaHUS U yUETe BO3PACTHBIX OCOOEHHOCTEH 00yUaronuxcs.

[Iporpamma no ¢usuke pa3zpaboTaHa ¢ IENbIO OKAa3aHUS METOJAMYECKOMN MOMOIIU YUUTENO B
co3gaHuu paboyel mporpaMMBbl 10 y4eOHOMY MIPEIMETY.

Ou3nka SBISETCA CHUCTEMOOOPA3YIONIMM Ui €CTEeCTBEHHOHAyYHBIX Y4YEOHBIX IpPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB M SIBJICHUH, U3y4aeMbIX XUMHEH,
Ouosoruei, actpoHoMuel U pu3nUecKoil reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY
MHpa, IPeJOCTaBIsAeT Haubosee sicCHble 00pa3libl MPUMEHEHHsI HAYYHOTO METoJia TIO3HaHUs, TO €CTh
crioco0a MoJly4eHHs JOCTOBEPHBIX 3HAHUHI O MHpE.

Onna u3 TIaBHBIX 337a4 (GU3HUECKOTO 00pa30BaHMs B CTPYKType 00I1Iero oopa3oBaHusi COCTOUT
B (DOpMUPOBAHUM €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpECa K HayKe y 00yJaroImuxcs.

W3yuenne ¢u3ukn Ha 0a30BOM ypOBHE HpEANoOJaracT OBJIAJCHHE  CIEIYIOLIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

® HAy4YHO OOBACHATH SIBJICHUS,

® OIICHUMBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOTO UCCIIEI0OBaHMS;

® UHTEPHPETHPOBATh JAaHHBIE U MCIOJb30BaTh HAydHble [JOKa3aTeiabCTBAa JUIs
II0JIy4EeHHUs1 BBIBOJIOB.

enmn wu3yyenus ¢Gu3MKM Ha YpPOBHE OCHOBHOIO 0O0Iero oO0pa3oBaHMs ONPEAEICHbI B
Konnenuuu npenoxaBanus ydyeOHoro mnpeamera «@Pusuka» B 00pa3oBaTENbHBIX OpraHU3alMAX
Poccuiickoit ~ ®exepauuu, peayM3ylOIIUX  OCHOBHBIE  00lIe00pa3oBaTeibHbIE  MPOrPaMMBI,
yrBepxka€HHONW pemeHueM Komnernn MunucreperBa npocsemenus Poccuiickoit ®enepanuu
(mpotoxoun ot 3 nexkadpst 2019 r. Ne [TIK4BH).

Heaun n3yyeHus GpuU3NKu:

e npuoOpeTeHHe MHTEpeca M CTPEMJICHUs OOYyYaroIUXcs K HaydYHOMY HU3YYEHHUIO HPUPOJIbI,

pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE MpPEACTAaBICHMH O HAydyHOM MeToAe TMo3HaHus U  (opMHUpOBaHUE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHHSIM;

e (opMupOoBaHME HAYYHOTO MHMPOBO33PEHHsS KakK pe3ylbTaTa H3y4eHHsS OCHOB CTPOEHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (PM3UKHU;

e (opMupoBaHHE NPEACTABICHUN O pOJIU (PU3MKH Ul PAa3BUTHUS JIPYTUX €CTECTBEHHBIX HaYK,
TE€XHUKH U TEXHOJIOTH;



pa3BUTHE TPEACTABICHUH O BO3MOXKHBIX chepax Oyaymedt npodeccnoHaTbHON
JeATEIbHOCTH, CBA3aHHOW C (PU3MKOW, MOJArOTOBKA K JajbHEHIIEMy OOY4YEHHIO B 3TOM
HaIlpaBJICHUH.

JlocTkeHne 3TUX Ieeil mporpaMMel 1Mo (U3MKEe Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
o0ecrieunBaeTCsl pEICHUEM CIIeIYIONINX 3a/1a4:

npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOEHUM BEIIECTBA, O MEXaHWYECKUX, TEIIOBBIX,
AMEKTPUICCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne yMEHUI ONHUCHIBaTh M OOBSICHATH (PU3MUECKUE SBICHHUS C MCIOJIb30BaHUEM
MOJIYYCHHBIX 3HAHUI;

OCBOEHHE METOOB PEUICHHUsI IPOCTEHIINX PACYETHBIX 3a[a4 C UCIOJIB30BAaHUEM (PU3NIECKUX
MO/IeJIel, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUH HaAOJIONaTh NMPUPOHBIC SBICHUS W BBIMOJHSATH OMBITHI, JJAOOPATOPHBIC
paboTBl W OSKCHEPUMEHTAJbHBIE WCCICIOBAHUS C HWCIOJIB30BAHUEM HW3MEPUTEIBHBIX
11002 (J5]0):

ocBoeHHe TpUEMOB paboTel ¢ wuHpopMamerd (UINIECKOTO COACpKAHUS, BKIIOYAS
WHGOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHUSIX (DU3WKH, aHAIN3 U KPUTUIECKOE OIICHHBAHHE
nHpopmanuy;

3HAKOMCTBO €O c(epamu MpodeCCHOHATHHONU NEATEIHHOCTH, CBSI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JIOCTIKEHHUSX (PH3HUECKON HAYKH.

Ha wusyuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIero oOpa3oBaHUs
oTBoauTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 waca B Heziento), B 8 kimacce — 68 yacoB (2 Jaca B

HEJIEIIO),

B 9 KJacce — 102 yaca 3 yaca B HEJIEINIO).



COJEPKAHUE OBYYEHUA

7 KJIIACC

Paznes 1. @u3uka 1 e€ poJib B NO3HAHUM OKPY/KAIOIEro MUpa.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpUOOPHI.
[TorpemHoCTh N3MEpEeHNIA. MeXayHapOIHAsI CUCTEMA €IMHMLI.

Kak ¢u3uka m apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT NMpUpoay. EcTecTBeHHOHAay4YHBIN
METOJi IMO3HAHUS: HAOJIIOJEHHE, IIOCTAHOBKA HAy4yHOTO BOINPOCA, BBIABM)KEHHE TIMIIOTES,
SKCHEPUMEHT [0 TMpPOBEpPKE THUIOTe3, O0ObsicHEeHHe HalOmogaeMoro spieHus. OnucaHue
(hbUBUYECKUX SIBJICHUHN C TTIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. Mexannueckue, TEMJIOBbIE, DJIEKTPUUECKNE, MATHUTHBIE, CBETOBbIE SIBJICHUS.

2. ®uznyeckue NMpUOOPHI M MPOLEAYpa MPSAMBIX U3MEPEHHH aHAJOTOBBIM M IH(PPOBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Onpenenenre HeHbI JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTossHUI.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
Ornpenenenne pa3MepoB MAJIbIX TEJ.
W3mepenne TteMmmeparypbl IpH IOMOIIM JKUAKOCTHOTO TEPMOMETpa M JaT4YHMKa
TEMIIEPATYPHI.
6. IIpoBeneHue ucciaenoBaHHs IO IMPOBEPKE TUIOTE3bl: MATBHOCTh IMOJIETA IIAPUKA,
MYUIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIe, YeM OOJIbIlIe BBICOTA ITyCKa.

Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUU BelllecTBA.

CrpoeHue BemecTBa: aToMbl M MOJEKYJIbl, HMX pa3Mmepbl. ONBITHL, JI0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

ok wnRE

JIBukenue yacTul] BemiecTBa. CBSI3b CKOPOCTH JBUKEHHS YaCTUI[ C TEMIEpPaTypOi.
BbpoynoBckoe naBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIECTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI BEI[ECTBA: CTPOCHHME Ta30B, IKUAKOCTEH M  TBEPABIX
(kpucTamuinyeckux) Ten. B3auMmocBs3b MexAy CBONMCTBAMHU BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUMN
BO/IBL

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JIBHYKEHUSI.

2. HabGmonenue nuddysun.

3. HaOnronenue sBICHHM, OOBSICHSIOMMXCS MPUTSKEHUEM WIH OTTAIKHBAHUEM YaCTHUIL

BEIIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIIONIb30BaHUEM (oTorpaduit).

2. OmbITHI 0 HAOMIOIEHUIO TEIUIOBOTO PACIINPEHHUS Ta30B.

3. OmbIThI M0 OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYISPHOTO MPUTSIKEHUS.

Paznen 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepHuu. 3aKOH HHEpUUHU. B3aumojelcTBHe TeNl KaK MpPUYMHA H3MEHEHUS
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemiecTBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak xapakTepucTuka B3aumojeictBus Tten. Cuiia ynpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO AUHAMOMETpA. SIBleHHE TAroTeHus M cuia TsxectH. Cuna
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsmoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHHue CKOJIBbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habnroenne MexaHu4ecKoro IBUKEHHS Tela.
N3mepenune ckopocTH NPSMOJIUHENHHOTO JBUKEHHUS.
Habntonenue siBjaeHUs] HHEPIUH.
Habmtonenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TEII.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.
CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.
Jlabopamopnwie pabomel u onvimel.
1. Ompenenenne CKOpPOCTH PAaBHOMEPHOTO MABM)KEHHS (IIapUKa B KHUJAKOCTH, MOJEIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).
2. OmpeneneHune cpemHel CKOPOCTH CKOJNBKEHHS OpycKa WM IapuKa MO0 HAKIOHHON
IIJIOCKOCTH.
3. OmnpezneneHue MIOTHOCTH TBEPIOTO TeNa.
4. OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKEeHHs (IedopMarinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.
5. OmnbIThl, JEMOHCTPHUPYIONINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tesla U
XapaKTepa CONMPUKACAIOIINXCS IIOBEPXHOCTEM.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béma, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIaAMHU, KUJIKOCTIMU

ok wnE

u razamu. 3akoH [lackamsg. IIHeBMaTHyeckue MallWHBL. 3aBHCUMOCTDH JIABJICHUS KUIKOCTH OT
rnyounel.  ['mapocratmyeckuii  mapagokc. CooOmiaromuecss  cocyabl. [ mapaBiaudeckue
MEXaHH3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CylIECTBOBAHUS BO3AYIIHOU
o6oioukn 3emau. OnbiT Toppuyennu. M3mepenue aTrMochepHOro JaBlICHHs. 3aBUCHMOCTH
aTMoc(epHOrO0 JaBJI€HHUS OT BBICOTHI HaJl YypoBHeM Mops. I[Ipubopsl ans wu3MepeHus
aTMOC(hepHOTO JIaBJICHHS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JAaBJICHUS I'a3a OT TEMIIEPATYpPHI.

[lepenaua naBneHus KUJIKOCTBIO U Ta30M.
Coobmaromumecs: Cocypl.

I'mppaBnuueckuit nmpecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUSL.

o~ wbdE



3aBUCUMOCTh BBITAJKUBAIOMIEH CHIBI OT O0BbEMa TOTPYKEHHOHW 4YacTH Tena |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue 1naBaHWs TeJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS INIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie pabomot u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00b&éMa MOrpyXKEHHON B JKUAKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHUIIbI, JCUCTBYIONIEH Ha TeNo, NOrpYXEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnBpIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUJIbI, AEUCTBYIOLICH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKA M OIpPEICIICHHE €€
Irpy30I0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.
Mexannyeckas pabota. MOIIHOCTb.
[IpocThie MeXaHW3MBL: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWiio paBHOBeCHS

phluara.

[TpuMeHeHne mpaBuila paBHOBECHUS pblyara K OJIOKY. «30JI0TO€ MPaBHJIO» MEXaHUKH.

KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.
Mexannueckas sHeprus. KuHernueckas W noTeHUUanbHas sHeprud. [Ipespaienue
OJHOTO BHJa MEXAHMYECKOU SHEPTUM B APYTroil. 3aKOH COXPAHEHUS YHEPTUH B MEXaHUKE.

Hemoncmpayuu.
1. TIpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuwie pabomel u onvimel.
1. Ompenenenne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUH Teja II0
TOPU30HTAIBHOM MOBEPXHOCTH.
2. VccnenoBaHue yciaoOBHil paBHOBECHS pbluara.
3. Hamepenne KII/| HaKIOHHOM IJIOCKOCTH.
4. W3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUSA.

OCHOBHBIC TTOJIOKEHHS MOHCKYHHpHO'KI/IHeTH‘leCKOﬁ TCOPUHU CTPOCHHA BCIICCTBA. Macca
U pa3Mepbl aTOMOB H MOJICKYIL. OHBITBI, HNOATBCPIKAAIOIIHUEC OCHOBHBIC IIOJIOXKCHUSA
MOJICKyJIHpHOKI/IHCTI/I‘ICCKOﬁ TCOPHUHU.

Mogenu TBépI[OFO, KHUIKOTO U F83006p83HOFO COCTOSIHMH BEIIECTBA. KpI/ICTaJ'IJII/I"IeCKI/Ie u
aMOp(l)HHC tena. OObSICHEHHE CBOICTB ra3osB, JKUIKOCTEN U TBépI[I)IX TEJI HAa OCHOBE IOJIOKEHUI
MOHCKyHHpHO-KHHeTquCKOﬁ TCOpHUH. CMmaunBaHue u KalmnJUIApHBIC SBJICHUA. TennoBoe
pacliupCHUC U CKaTUuc.

TeMnepaTypa. CBs3b TEMIICpATypbl CO CKOPOCTBHO TCIUIOBOTO MAOBHKCHUA YaCTHL.
BHYTpeHHHH OHEpPTrus. CnocoObl M3MEHEHHS BHYTpeHHeﬁ OHEpruun: TCIUIOIICpEaAaua U
COBCPIHICHUC paGOTBI. Bungwr TCILIONICpeaaun: TCIJIOMPOBOAHOCTh, KOHBCKIHA, U3TTYUCHHUC.



KosmuecTBo TemnoThl. Y7enbHas TEINIOEMKOCTh BeLIeCTBA. TeII0OOOMEH M TEIUIOBOE
paBHOBecue. YpaBHEHHE TEIIOBOro OanaHca. [liaBieHue M OTBEpIACBAHUE KPUCTALTMUECKUX

BCIICCTB.

VYnaenpHas Ttemnora ruiaBleHus. [lapooOpa3oBanme u koHueHcanws. Mcnapenue.

Kunenne. YnaenpHas Temiora mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpATypbl KUICHHS OT
aTMOC(EpHOTO JTaBICHHUS.
BrnaxnocTs Bo3ayxa.

OHeprus TOIMBA. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JIBHXKEHUS.

2. Hab6mronenue nuddy3un.

3. HabGnronenwue siBIICHUH CMauMBaHUS U KalTWJUTIPHBIX SIBIICHUM.

4. HalnrogeHue TEIIOBOTo pacIupeHHs Tell.

5. VI3MeHeHue naBieHUS raza Mpu H3MEHEHUH 00bEMa M HarpEBAHWUN WITH OXJTAKICHHH.

6. IlpaBuia U3MEpEeHUS TEMIIEPATYPHI.

7. Bunel Teruionepeaayn.

8. OxmnaxxJaeHne Ipu COBEPIICHUH PaOOTHI.

9. HarpeBanue mpu COBEepIICHUN PAOOTH BHEITHUMHU CHIIAMHU.

10. CpaBHeHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaOmroneHue KUIIEHUS.

12. HaGmroieHre mocTosTHCTBA TeMITepaTyphl MPH TIIaBJICHUH.

13. Mozenu TEIUIOBBIX ABATATEIEH.

Jlabopamopnuie pabomel u onvimel.

1. OmnpIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

2. OmnbITHI 0 BHIPAIIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJIM UJTU caxapa.

3. OmnbIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX TEI.

4. Onmnpenenenue AaBlieHUs BO3yXa B Oa/sIOHE IITPHILIA.

5. OmnbITel, JEMOHCTPUPYIOIIME 3aBUCHMOCTh [aBJICHUA BO3AyXa OT ero oObéma u
HarpeBaHus WIH OXJIaKICHUS.

6. IlpoBepka TUMOTE3bl JUHEHHOW 3aBHUCHUMOCTH JJUHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPHUECKOHN TPyOKe OT TeMIIepaTyphbl.

7. HaOnronenue u3MeHEHUs BHYTPEHHEHW SHEPTUM Tella B pe3ysbTare TeIulonepenadd u
paboThl BHEIITHUX CHUIL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MTPH CMEUIMBAHUH XOJOIHOM U TOpsSYeid BOIDI.

9. OmpegeneHue KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIMIOOOMEHE ¢
HarpeThiM METaJUIMYECKUM IHIIUHAPOM.

10. Ompenenenue yneabHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCHapeHusl.

12. Onpenenenrie OTHOCUTENBHOMN BIAKHOCTH BO3IyXa.

13. Ompenenenue yneabHOM TEIUIOTHI MJIaBICHUS JIb/IA.

Pazgen 7. DiekTpu4ecKHe H MATHUTHDIE SIBJICHUS.

Onexrpuszanus Ten. JlBa poja 2IEKTpUYECKHX 3apsiioB. B3zanMopelicTBHE 3apsKEHHBIX
Ten. 3akoH KynoHa (3aBUCHMOCTB CHIIBI B3aUMOJECHMCTBHS 3apsDKEHHBIX T€1 OT BEJIMYUHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuyeckoro nosist. IlpuHuun cynepno3uuuu
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaoB. ODJIEMEHTapHbIM aiiekTpuueckuil 3apsin. CrpoeHue
atoma. ITpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsaja.

DOneKTpuuecKuil TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOro Toka. crounuku
IIOCTOSIHHOTO TOKa. JIeWCTBUS AJIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEKTPUUYECKUHN TOK B )KUJKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIeIbHOE COINpPOTHBJIEHUE BellecTBa. 3akoH Oma Uil ydacTka LEMu.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

Pabota 1 MoOITHOCTD 3MIEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
U OTPEOUTENH IEKTPUUYECKOI 3Heprun B ObITy. KopoTkoe 3aMbIkaHUe.

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOe noJie 3eMJId U €ro 3HaAYeHHE [T )KU3HA Ha 3emie. OnbIT Dpcerena. MarautHoe molie
3IEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTpOMAarHuTOB B TEXHHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTENb MOCTOSHHOrO Toka. lMcmonp3oBaHue
AIIEKTPOABUTaTeNe B TEXHUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnextporeHepatop. CrnocoObl TOMYyYEHHUS JIIEKTPUUYECKOW HHEPruu. OIJIEKTPOCTAHIMU Ha
BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa poJia ANEeKTPUYECKUX 3apsiI0B U B3aUMOJEHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4eCcKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH MOCTOSTHHOTO TOKA.
JIefCTBHUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIAKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOka aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHrs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielficTBre MOCTOSTHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH pa3esIeHUs MOI0COB MarHUTA.
. MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarHuTHO€ nose ToKa. DJIEKTPOMAarHur.
. JlelicTBMe MarHUTHOTO TOJIS1 HA IPOBOJIHUK C TOKOM.
. DIIEKTPOIBUTATEINb IOCTOSTHHOTO TOKA.
. UccnienoBanue sIBIEHUS IEKTPOMAarHUTHOW MHIYKLIHH.
. Oneiter @apagest.
. 3aBUCUMOCTb HalpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIIOBUH €r0 BOZHUKHOBEHMUS.
. DIEKTPOreHepaTop NOCTOSIHHOTO TOKa.

CoNaOrLNPE
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Jlabopamopuwvie padbomot u onvimel.

OnbITHI MO HAOTIOACHUIO JICKTPU3AIMH T HHIYKIIUEH U PU COMNPUKOCHOBEHUH.
UccnenoBanue AeMCTBUS ANEKTPUUECKOTO MOJIsI Ha TPOBOJHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOoTHI IEKTPHUECKOH IIETH MTOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

oA~ wbhE

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYLIETO Y€pe3 PE3UCTOP, OT COTMPOTHBIICHUS
PEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.
7. OneITBl, JAEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JUTMHBI, IO N MOTIEPEYHOTO CEYEHUS K MaTepHraa.
8. IlpoBepka mpaBwiia CIOKEHHS HANPSHKCHUH TPU TIOCIEIOBATEIILHOM COCITUHEHHUU
TIBYX PE3UCTOPOB.
9. TIpoBepka mpaBuiia JjIsl CUJIBI TOKA MPH MMAapaUIETFHOM COSTMHEHUN PE3UCTOPOB.
10. Omnpenenenne pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.
11. Onpenenenre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
12. UccnenmoBanme 3aBHCHUMOCTH CHIIBI TOKA, HIIYIIETO Yepe3 JIAMIOYKY, OT HAIPSKSHHS
Ha HEW.
13. Onpenenenne KI1J] HarpeBarems.
14. VccnemoBanre MarHUTHOTO B3aMMOACHCTBUS IMOCTOSTHHBIX MarHUTOB.
15. I3yyeHne MAarHUTHOTO TIOJS TOCTOSHHBIX MAarHWTOB TP WX OOBEIUHEHUU U
pa3JelieHuu.
16. UccnenoBanue neCTBUS AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa M HAIlPaBJICHUS TOKA B KaTYIIIKE.
18. U3yueHue neiicTBUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoncrpyupoBanue u u3ydeHue padoThl AJICKTPOIBUTATES.
20. Usmepenne KII] anmekTpoaBuraTeIbHOM YCTAHOBKH.
21. OnbITEl MO HUCCIENOBAHUIO SIBJICHHUS AJIEKTPOMArHUTHONW WHAYKLUWHU: HMCCIEIO0BAHUE
W3MEHEHUI 3HAYEHUS U HAIMIPABJICHUS HHAYKIIMOHHOTO TOKa.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHUA.

Mexannueckoe npwxeHue. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KEHUA. PaBHOMEpHOE mpsMoJMHENHOe JBMkeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHssi M MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOe npsiMosiiHelHoe ABrkeHue. CBoOoHoe nageHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitnas u
YI10Bast CKOPOCTH. LIEHTpOCTPEMUTENIBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHSA, CHJa TPEHUs
[IOKOs1, APYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
HBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocte. HeBecoMocTh u
IIEpPETPY3KH.

PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.

PeakTuBHOE IBMIKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwi TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

[ToreHumanpHas 3Heprus C:karod nNpyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOHN

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaOGmronenne MEXaHUYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEILHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHHE IyTeHd W TPACKTOPHMA JIBYKCHHS OJHOTO M TOTO e Teja OTHOCHTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3MepeHHE CKOPOCTH M YCKOPECHHUS MPSMOJUHEHHOTO JBHKCHHUS.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBMYKCHHS.

5. HaOnronenue nBuxkeHUs Teja Mo OKPYKHOCTH.

6. HaOnroneHne MEXaHWMYECKUX SBIICHUH, IIPOUCXOIANIUX B cHcTeMe 0TcuéTa « Temexkar
pH €€ paBHOMEPHOM U YCKOPSHHOM JIBM)KCHHH OTHOCHUTEIILHO KaOWHeTa (DU3UKH.

7. 3aBUCHMOCTBH YCKOPEHHSI TeJIa OT MacChl TeJla M ICHCTBYIONICH Ha HETO CHIIBI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEI.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBUYKEHUHU.

10. Tlepenavya ummyabca Mpu B3aUMOJACHCTBUU TElL.

11. TIpeoOpa3oBaHus SHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaneHre UMITYJIbCa MPU HEYIIPYTOM B3aHMOICHCTBHH.

13. Coxpanenue UMIyibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MpU CBOOOIHOM MaICHUU.

16. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MPU JABIKEHUH Tella MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopnwie pabomel u onvimel.

1. KoHcrpynpoBaHue TpakTa JUlsl pa3roHa U JAJbHEWIIEro PaBHOMEPHOIO JBMKCHHS
IIapyKa UM TeTIEKKH.

2. OmpepneneHue cpeaHE CKOPOCTU CKOJBKEHHUs Opycka WM JBUKCHHUS LIapHKa IO
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YCKOpPEHHsI Tela MPH PaBHOYCKOPEHHOM [IBIKEHUHM [0 HAKIOHHOU
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0e3
HaYalbHOM CKOPOCTH.

5. TlpoBepka THUMOTE3bl: €CAH TMPU PABHOYCKOPEHHOM JIBIDKEHHWH O€3 HadaabHOU
CKOPOCTH TIIyTH OTHOCSTCS KaK pSA HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKHA BPEMEHU OJIMHAKOBBI.

6. HccnemoBaHue 3aBHCHMOCTH CHUJIbI TPEHHUS CKOJBKEHUS OT CHUJIBI HOPMATbHOTO
TTABJICHHUS.

7. OmnpeneneHue KodPPUIUEHTa TPEHUS CKOIBKEHUSL.

8. OmpeneneHue kECTKOCTU MPYKUHBL.



9.

Omnpenenenue pa®OTHl CWIBI TPEHUS MPH PABHOMEPHOM [BIDKEHHHM Tela IO
TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Ompenenenrie pabOTHI CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a C HCIOJIH30BAHUEM

HCIIOABUKHOI'O U ITIOJABHXKHOI'O 0JI0KOB.

11. V3ydeHue 3ak0Ha COXpAaHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
amMIMTyna. MareMatud4ecKuil M NOpPY)KMHHBIM MasTHUKM. IIpeBpamienuwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxaromue koyiebanus. BerHyxaeHHble koiebanus. Pezonanc. MexaHWUYeCKHUe BOJIHEI.

CpoiicTBa MexaHM4eCKUX BOJH. [IpoJ10sibHBIE U MONEpEeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHn4YeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa U BbIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByK U ynbTpa3ByK.

Jemoncmpayuu.

1. HaGmronenue xosieGaHUM TEN MO ASUCTBUEM CHUJIBI TSHXKECTH U CHIIBI YIIPYTOCTH.

2. HabOmonenue xosebaHuii rpy3a Ha HUTH U HA TIPY)KUHE.

3. HabGnroneHue BEIHYXICHHBIX KOJICOaHUH U pe30HaHca.

4. PacnpocTpaHeHue IpoA0JIbHBIX U MONEPEUHbIX BOJIH (HA MOJIEINN).

5. HabGmroneHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HAHC.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenue 4acToThl U EpUOAA KOJIEOAHUN MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmpezneneHue 4acTOTHI U MEpUOJIa KOIeOaHU MPY>KUHHOTO MasATHHKA.

3. HccnenoBaHue 3aBUCHMOCTU TEpHOJa KOJeOaHUM MOABEIIEHHOTO K HUTU Ipy3a OT
JUIMHBI HUTH.

4. HWccnegoBaHue 3aBHUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.

5. IlpoBepka HE3aBUCMMOCTU IepHOJa KOJIeOaHWH Ipy3a, MOJBEIIEHHOTO K HHUTH, OT
Macchl rpysa.

6. OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHOJa KOoJeOaHUN MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

7. VI3amepeHue yckopeHUsi CBOOOHOTO NaICHUS.

Pa3nen 10. DnekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DIEKTPOMarHUTHOE TOJie. DJIEKTPOMATrHUTHbIE BOJHBL. CBOICTBA 3JEKTPOMArHUTHBIX

BoJiH. [IIkana QJICKTPOMAroHMTHBIX BOJIH. Hcnonp3oBanue QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM

CBA3U.

DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiiCTBa AJIEKTPOMATHUTHBIX BOJIH.
BoiHoBEIE cBoOMicTBa CBeTa.

Jlabopamopusie pabomot u onvimol.

1.

I/IzyquI/Ie CBOMCTB QJICKTPOMATrHUTHBIX BOJIH C IOMOIIBIO MOOUJIILHOTO Teﬂe(bOHa.

Pazpen 11. CBeToBELI€e SIBJIEHMS.
JlyueBass monenb cBera. Mcrounuku cBeta. [IpsimoiimHelHOE pacnpoCTpaHEHUE CBETa.
3atmenus Connua u JIynsl. Otpaxkenue cBera. [1nockoe 3epkasno. 3akOH OTpaKE€HHUs CBETA.



[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcmonp3oBanue mojiHOTro BHYTPCHHCTO OTPAKCHUSA B OIITHYCCKUX CBETOBOJAX.

JIunza. Xox nyueit B nmuze. Omnrtuyeckas cucrema (oToammapara, MHUKPOCKONA U
TeslecKomna. 1 1a3 kak onTuyeckas cucteMa. ban3opykocTs U 1aJIbHO30PKOCTb.
Paznoxenne 6enoro cBera B cektp. Onbitel Hetorona. CiioskeHHE CIEKTPaIbHBIX IIBETOB.

Jucnepcus cera.
Jemoncmpayuu.

CoNoar Wb E

[IpssMOnIMHENHOE pAacIIPOCTPAHEHHUE CBETA.

OTtpaxxeHue cBera.

[Tonyyenue n3o0pakeHil B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B pacCenBaroLeH JIMH3E.

[Tonyuenue n3006paxeHH ¢ TOMOIIBIO JIUH3.

[Ipunnun neiictBus doroanmnapara, MUKpPOCKOTA U TEJIECKOTA.

10. Mogens riasa.
11. Paznoxxenue 6em0ro cBETa B CIIEKT.

12. Tlonmydenue GeIOTO CBETA P CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimel.
1.
2.
3.

No ok

NccnenoBanue 3aBUCMMOCTH yIJla OTPa)KEHUSI CBETOBOTO JIyya OT yrja MaJieHusl.
N3ydeHnne xapakTepuCcTUK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yrila MPEJIOMIICHHS CBETOBOIO JIyda OT yIiia MaJeHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tonydyenue n300pakeHHI ¢ ITOMOIIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JINH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBHI.

Pa3nen 12. KBaHTOBLIC SIBJICHUS.

Omnbitel Pe3epdopna u mmanerapuas Mozaenb aroma. Monens atoma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBanThl. JInnelyaTbie CIeKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxionnass monens aromHoro siapa. M3oronsl. PaanoaktuBHbie mpeBpaieHus. [lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SAnepHble peakiMu. 3aKOHbI COXPAaHEHHMS 3apsiIOBOTO U MAacCOBOTO YMCE. DHEPrusl CBS3U
aToMHBIX sep. CBs3p macchl M 3Hepruu. Peakuuu cuHtesa u AeneHus sanep. VcrouHuku
sHepruu CoJiHIIa U 3BE3I.

SAnepHas sHepretuka. JleicTBUA paAMOAKTUBHBIX U3TYYEeHUHN Ha KUBbIE OPraHU3MBI.

Hemoncmpayuu.

ok wnPE

CrieKTpspl U3JIydeHUs U TOTJIOIICHHUSI.

CrieKTpsl pa3au4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUI.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOTYKTOB.



Jlabopamopusie padomot u onvimel.

1. HaOmro/eHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3JTy4eHUSI.

2. HccrnepnoBanue TPEKOB: M3MEPEHUE SHEPIHMM YaCTHIBI 10 TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. U3mepenune pagnoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001IA0IIIUI MOIYIb.

[ToBTOpUTENEHO-0000IAOIINIT  MOIYNNb  TPeAHA3HAYeH Uil  CHUCTEMAaTH3allud U
00001IeHUsT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, PHOOPETEHHOTO NP U3YYCHUHT
BCCTO KYypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY I'OCYJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke s 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy w3ydeHMM JAHHOTO MOZIYJS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS  BHJIBI
NEeATeNbHOCTH, Ha OCHOBE KOTOPBHIX oOOecrmeunBaeTcs JOCTIKEHHE TPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTECTBEHHOHAY4Has
IrpaMOTHOCTh: OCBOCHHEC HAYYHBIX MCETOJOB HCCICIOBAHUA SIBIICHUMN npupoabl M TCXHUKH,
OBJIAICHUC YMCHUAMU OOBSICHATH (1)I/ISI/ILIGCKI/IC SABJICHHA, NPUMCHAA TIOJYYCHHBIC 3HAHUS,
peuaTth 3aga4r, B TOM YUCJIC KAYCCTBECHHBIC U OKCIICPUMCHTAJIBHBIC.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AAHHOTO pasjiena pealn3yercs 3a CYET TOTo,
qTo O6y‘-IaIOIIH/IeC$I BBIIIOJIHAIOT 3aaHus, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrmo3HaBaTb U HAYYHO OOBICHITH (1)I/ISI/I‘-IGCKI/Ie SIBJICHU S
B OKpYIKaroIiei IpupoJie U TIOBCEIHEBHOW KHU3HH,

HCII0JIb30BaTh HAYYHBIC MCTOAbI MCCICOO0OBAaHUA (bI/ISI/I'-IeCKI/IX HBJ’ICHHﬁ, B TOM YMHCIJIE IJIA
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHbIE OCHOBBI HambOoJIee BAXKHBIX JOCTUKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HamnpuMmep, MPaKTHUECKOTO MCIMOJIb30BAaHUs PA3IUYHBIX HMCTOYHMKOB JHEPIUM HA OCHOBE
3aKOHAa MPEBPAICHUs U COXPAHEHHsI BCEX 3BECTHBIX BUJIOB SHEPIHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenue ¢u3uku Ha ypOBHE OCHOBHOTO OOILIETO 0Opa30BaHUs HAIpaBJICHO HA JOCTIKEHHE

JIMYHOCTHBIX, METAIPCAMETHBIX U NPCIMCTHBIX 06p330BaT€JII)HBIX PE3YIbTATOB.

B pesynbTrare uzydyeHus GuU3MKU Ha ypOBHE OCHOBHOI'O 0011ero oOpa3oBaHus y oOydarouierocs

OyayT cOpPMHUPOBAHBI CIICYIONTUE JIMYHOCTHBIC PE3YIbTATHI B YACTHU:

1) naTpHOTHYECKOT0 BOCTIUTAHUSA:

[J mposiBJICHHME WHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON (Pu3nyecKon
HayKH;

[J IIEHHOCTHOE OTHOIIEHUE K JIOCTIKEHHUSIM POCCUNCKHUX YUEHBIX-(U3UKOB;

2) rpa:kIaHCKOr0 M JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

[J TOTOBHOCTh K aKTMBHOMY YYaCTUIO B OOCYXJCHUHU OOIIECTBEHHO 3HAYMMBIX U ITUUYECKUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTIKEHUN (PU3UKH;

[J 0CO3HaHHE BaXXHOCTH MOPATBHO-ITUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) acTeTM4YECKOr0 BOCIIUTAHMSI:

[J BOCHpHUATHE ACTETHYECKHUX KauyecTB (PU3MUEeCKOW HayKH: €€ TapMOHUYHOTO TIOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) EeHHOCTH HAYYHOI'0 MO3HAHUSA:

[J oco3HaHWE MEHHOCTH (PU3NUECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIOIIEN KYJIbTYPHI;

(] pa3BUTHE HAYYHOU JTH0003HATEIHLHOCTH, HHTEPECA K HUCCIIEI0BATEIbCKON e TENIbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIMOHAJIBLHOI0 0JIATONOJIYy U :

[] oco3HaHHE LIEHHOCTH Oe30macHOro o0pasa >KM3HHM B COBPEMEHHOM TEXHOJIOIMYECKOM MHUpE,
BAKHOCTH TpaBUJI 0€30MacHOr0 MOBEACHHS Ha TPAHCIOPTE, Ha JOpOrax, C JJIEKTPUYECKUM H
TEIJIOBBIM 00OpPY/IOBAaHUEM B JIOMAIIIHUX YCIOBUSX;

[ chopMHpOBaHHOCTH HaBbIKa peduieKCHH, MPU3HAHKME CBOETO MpaBa Ha OMIMUOKY U TaKOTO Ke
IpaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

[] aKkTMBHOE ydYacThe B pEIICHUWU MPaKTUYECKHX 3a1au (B pamMKax CeMbH, 00pa30BaTeIbHOU
OpraHu3aliuy, ropojia, Kpas) TEXHOJOTUYECKON M COLMAbHOM HAMpPaBJIEHHOCTH, TPEOYIOUIUX B
TOM 4Hucye U PU3NUECKUX 3HAHUM;

[J uHTEpecC K MPaKTUIECKOMY U3y4eHHIO Mpodeccuil, CBSI3aHHBIX ¢ (PU3HKOI;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

[J opueHTalus Ha MpUMEHeHre (GU3NUECKUX 3HAHUM IS pelIeHus 3a/1a4 B 00JIaCTU OKpYKaroIen
cpenbl, TUIAHUPOBAHUS MOCTYNKOB M OLEHKM HMX BO3MOXHBIX IOCIEICTBUM JUIsI OKpYKaoIIEeH
Cpelibl;

[J oco3HaHue II00aTBHOTO XapaKTepa KOJOTHYECKUX MPOoOIeM U MyTeil UX penieHus;

8) ajanTanmu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBHON U MPUPOIHOI CPebl:

[J moTpeOHOCTh BO B3aUMOJICHCTBUU MPHU BHIIOJHEHUH UCCIEIOBAHUA M MPOEKTOB (PU3UUECKON
HaIPaBJI€HHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;

[J NOBBILIEHNE YPOBHA CBOE€H KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO ACSATENbHOCTD;

[ moTpeOHOCTh B (hOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie GOPMYITHPOBATH UACU, TOHATHS,
TUTOTE3bI O (PU3HUECKUX OOBEKTAX U SIBICHUSX;

[J oco3HaHue JePUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00IacTH (DU3UKH;



e [J myaHMpOBaHHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUMH;

L ] CTpeMJIeHI/Ie aHaJII/I3I/Ip0BaTB 1 BBISIBJISITH B3aMMOCBSI3HU HpHpOIIBI, 06H_I€CTBa U 3KOHOMUKH, B
TOM YHCJIE C UCTIOJIB30BAaHUEM (PU3NICCKUX 3HAHUI;

e [J oueHKa CBOMX ACUCTBUI C YUETOM BIMSHUS HA OKPYXKAIOIIYIO CPEY, BO3ZMOXHBIX III00aIbHBIX
MOCJICJICTBHIA.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesynbraTe ocBOeHHs MporpaMMsl 1o (hpu3nKe Ha ypOBHE OCHOBHOTO OOMIET0 00pa3oBaHHS Y
oOywaromerocsi  OyayT  chOpMHUpOBaHBl  MeTampeIMeTHble  Pe3yJbTaThl,  BKJIIOYAIOIINE
M03HaBaTeNIbHbIE YHUBEpPCaJIbHbIE yUeOHbIE NEHCTBUS, KOMMYHUKATUBHbIE YHUBEPCAJIbHBIE yuyeOHbBIE
NeUCTBUS, pEryJIsTUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE IEHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble Jloruyeckue aeiicTBUsA:
® BBISBIIATH U XapaKTEPU30BATh CYIICCTBCHHBIC IPU3HAKN OOBEKTOB (SIBIICHUH);
® YCTaHABIIMBATH CYMIECTBECHHBIM IMPHU3HAK KIACCU(PUKAIIMU, OCHOBAHUS JIIsi OOOOIICHUS W
CpaBHCHHS,
® BBISABIIATh 3aKOHOMEPHOCTH W MPOTHBOPEUUS B paccMaTpUBAeMbIX (aKkTaxX, JAHHBIX W
HAOJTIOJICHUSX, OTHOCAIIUXCS K (PH3UICCKUM SIBIICHUSM;
® BBIABIATH MPUUYUHHO-CICACTBEHHBIE CBSI3W NPU H3YYEHUU (DU3UUECKUX SBICHUM U
MPOLIECCOB, JieNaTh BBIBOABI C HUCIHOJB30BAaHUEM JEAYKTHUBHBIX U HWHAYKTUBHBIX
YMO3aK/TIOY€HUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSTENIbHO BBIOMpATh CMOCO0 pemieHus y4eOHOW (M3MYEeCKOW 3amauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pelleHus, BbhIOOp Hauboyiee TMOIXOIAIIET0O €  y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPUEB).
Ba3oBble ucciienoBarebcKHe N1eiCTBUA
® CIIOJIb30BAaTh BOIPOCHI KaK UCCIIE0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® T[POBOJUTH IO CAMOCTOSITEIBHO COCTABJIIEHHOMY IUIAHY OIIBIT, HECJIOXHBINH (PU3NUECKUIA
9KCIIEPUMEHT, HEeOOJIbIIOE HCCIeI0BaHNe (PU3UUYECKOTO SIBICHHUS;
® OlEHMBAaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OPMALMIO, TMOJYYEHHYIO B XOJE
HCCIIEIOBAHUS W SKCIIEPUMEHTA;
® CcaMOCTOATENbHO (OPMYIUPOBATH OOOOIICHHS W BBIBOJABI MO PE3yAbTaTaM IMPOBEIEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,
® [IPOTHO3UPOBATH BO3MOXKHOE JajbHEllIee pa3BUTHE (UIUYECKUX IMPOILIECCOB, a TakKKe
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PA3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® TMPUMEHSTh pPA3IUYHBIE METOJbI, MHCTPYMEHTHl M 3ampoChl MPH TOUCKE M OTOOpE
nH(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (hr3nueckoit 3a1a4u;
® aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MH(DOPMAIIMIO PA3TUYHBIX BUIOB
1 (HopM MpencTaBICHHUS;
® CaMOCTOATENHHO BBIOMpATh ONTUMANBHYIO (opMy TpencTaBieHHs HWHPOPMAIMH |
WJUTIOCTPUPOBATH pelllaeMble 33/1a4H HECIOKHBIMU CXeMaMU, JruarpaMMaMu, HHOU rpadukoit
Y UX KOMOMHAIIHSIMH.



KOMMyHHKaTHBHbIe YHuBEpPCaJIbHbIC yqeﬁnble JeHCTBHUA:

B X0Jie 00CyXJIeHUsI yuyeOHOTo MarepHaia, pe3yabTaToB JabopaTOpHBIX paboT U MPOEKTOB
3aaBaTh BOMPOCHI 10 CYLIECTBY 00CYXAaeMOM TeMbI U BBICKAa3bIBATh WJICH, HAIlCJIICHHBIE HA
peleHue 3a1auu 1 noajep kanne 01aroxenaTeIbHOCTH OOIIEeHUS;

COIOCTABJISATh CBOM CYXKJEHHS C CY)KICHHUSIMU JIPYIMX YYaCTHUKOB JAMajora, 0OHapyXUBaTh
pa3IM4Me U CXOACTBO MO3ULINH;

BBIPQKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MMMCHbMECHHBIX TEKCTaX;

MyOJIMYHO TPENICTABIIATh PE3YNIbTATHl BBHIIOIHEHHOTO (PM3UYECKOTO OIBITA (IKCIIEPUMEHTA,
HCCTIe0BaHUs, IPOEKTA);

MMOHUMATh W WCIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW W WHJIWBHIYATBHOW pabOTHl TIpH
pELIeHNH KOHKPETHON (pr3nueckoil mpoOiaemsl;

MPUHUMATh 1€MW  COBMECTHOW JESTEIHHOCTH, OPraHW30BBIBaTh JCHCTBUSA MO €€
JNOCTHKEHHIO: paclpeAesaTh PO, OO0CYXIaThb MpOLECCHl U pe3yabTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;

BBINIOJIHATh CBOIO YacTh pabOThl, JOCTUTasi KAadeCTBEHHOI'O pe3yjabTaTa IO CBOEMY
HAIPABJICHUIO W KOOPJUHHUPYS CBOU JCHCTBHS C IPYTUMHU WICHAMHU KOMAH/IbI,

OIICHMBAaTh KayeCTBO CBOETO BKJIaJa B OOUIMII MPOIYKT MO KPUTEPHUSM, CAMOCTOATEIHHO
c(OPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble yHUBEpCcalbHbIC YUeOHbIE A€l CTBUA

Camoopranuszanus:

BBISIBIISITh MPOOJIEMBI B JKU3HEHHBIX W YUEOHBIX CHUTYallUsX, TPEOYIOUIUX MJs pelieHus
(bM3UYECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3IMUHBIX MMOAX01aX MPUHATHS pelleHuil (MHIUBUyalbHOE, TPUHATHE
pelieHus B TpyIIe, IPUHATHE PEIISHUN TPYIIO);

CaMOCTOSITEJIBHO ~COCTABJIATh QITOPUTM pelieHuss (GU3MYecKol 3agadyd  WiIM  IUIaHa
UCCIIEIOBAaHUSI € YYETOM HMEIOIIUXCS PEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBATh MpeAsiaraeMble BapUaHThl PEeLICHUI;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

JlaBaTh aI€KBATHYIO OLIEHKY CUTYalLlUH U MpeylaraTh IjaH €€ U3MEHEeHMS;

OOBSICHATh NPUYMHBI JOCTH)KEHUS (HEAOCTHXKEHMs) Ppe3yJabTaTOB [ESITEIbHOCTH, IaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHUS (PU3UYECKOTO
UCCIIEZIOBAaHUS WIN MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, U3MEHUBIINXCA CUTYyalUi,
YCTaHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LEJIN U YCIOBUM;

CTaBUTb ce0s1 HA MECTO JPYroro 4ejaoBeKa B XOJE CIopa WM AUCKYCCUU Ha Hay4HYIO TEMY,
MIOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;

MIPU3HABATh CBOE MPABO Ha OIIMOKY MPH PELIeHUH (PU3MUECKHUX 3a/1ad WM B YTBEPKACHUSIX
Ha Hay4YHbIE TEMBI U TAKOE K€ IPaBO JAPYroro.



HNPEIMETHBIE PE3YJIBTATbBI

K konmy oOydyenus B 7 KJjacce TpeAMETHbIC pPe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0yUAIOIINUXCS YMEHUN:

HCII0JIb30BATh MOHATUSA: (PU3UUYECKHE U XUMHUYECKUE SIBICHUS, HAONIOAEHUE, IKCIEPUMEHT,
MOJ€Jb, TUIIOTE3a, €AUHULBI (PU3MUECKUX BEIMYUH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BemiecTBa (TBEPAOE, JKUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKCHHE (paBHOMEPHOE,
HEpaBHOMEpHOE, MPSIMOJIMHEHHOE), TPAeKTOpHWs, PaBHOACWUCTBYIOIIAs CHIIA, aeopManus
(ympyras, miacTudeckas), HeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

paznuuath sBieHUs (AudQy3usa, TEIIOBOE [BWKEHHWE YaCTHIl BEIIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEpaBHOMEPHOE JIBIKEHHE, WHEpLUs, B3aUMOJIEHCTBUE TeJ, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OChIO BpalleHUs, Nepenada JaBlIeHUS TBEPIAbIMU TeEJIaMH,
KUAKOCTAMU M Tra3amH, armocepHoe [aBieHHe, IUIaBaHWE TeJl, MpPEeBpaIleHUs
MEXaHUYECKON SHEpruu) MO OMHUCAHUI0 UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UUYECKUX SIBICHUN B OKPYXKAIOUIEM MHUDPE, B TOM
yrciie GU3NYECKUe SIBJICHUS B IPUPOJIE: IPUMEPHI ABIKEHUS C PAa3IUYHBIMU CKOPOCTAMU B
KUBOW M HEXHWBOW MpHUPOJE, NEHWCTBHE CHUJIBI TPEHUS B TPHUPOJEC W TEXHUKE, BIIUSHUC
aTMOC(epHOro aBjeHUs Ha )KUBOI OpraHu3M, IJIaBaHUE pbIO, pblUark B TeJle YeJOBEKa, U
9TOM IEPEBOJUTH MPAKTUUYECKYIO 337auy B y4eOHYIO, BBIIEIATH CYIIECTBEHHbIE CBOWCTBA
(mpu3HaKyM) pU3NUECKUX SIBICHMUIA;

OTHCHIBATh M3y4YCHHbIE CBOICTBA Tel M (DU3HUECKUE SBICHUS, HCIONB3YS (U3NYECKUE
BEITUYMHBI (Macca, 00bEM, IMIIOTHOCTH BEIIECTBA, BPEMs, ITyTh, CKOPOCTh, CPEIHSSI CKOPOCTh,
CWJIa YIPYrocTH, CHUJla TSKECTH, BeC Teja, CWiIa TpeHus, naBjieHue (TBEPIAOro Teia,
XKUJKOCTH, Ta3a), BRITAJKUBAIOLIAs CHJIa, MEXaHU4ecKas paboTa, MOUIHOCTh, MJIEYO CHIIBI,
MOMEHT CHJIbI, KOA()(ULIHEHT TMO0JIE3HOTO JEHCTBUSI MEXaHU3MOB, KHHETHYECKas W
MOTEHIMATbHAS JHEPrus), MpPH ONHCAHUU NPABUIBHO TPAKTOBATh (U3UYECKUN CMBICI
WCIOJIb3YeMbIX BEIMYMH, MX OOO3HAUYEHUS W €AUHULBI (PU3NYECKHX BEIMYMH, HAXOAUTH
(hopMyIibl, CBSA3BIBAIOUINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMH BEIMYMHAMHU, CTPOUTH
rpadUKy U3y4eHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEJINYMH;

XapaKTepU30BaTh CBOWMCTBA Tell, (U3WYECKUE SIBICHUS W TPOIECCHI, MCIOJIb3Ys IpaBHiia
CIIOKEeHUsS cuil (BIOJIb OJHOW TpsMOi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBWJIO paBHOBecusl pblyara (0J0Ka), «30JI0TOE€ MPABUIIO» MEXAaHUKH, 3aKOH COXpPaHEHUS
MEXaHUYECKOM YHEPTHH, IPU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alHCHIBATH
€ro MaTeMaTUYECKOE BBIPAKECHUE;

OOBSACHATh (PU3UYECKHE SBICHUS, MPOLECChl U CBOMCTBA T€J, B TOM YHCJIE U B KOHTEKCTE
CUTYyallull MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPHUUMHHO-CIIEICTBEHHBIC
CBSI3H, CTPOHUTH OOBSICHEHHE M3 |—2 JOTMYecKHX IIaroB ¢ Omopoil Ha 1-2 W3yueHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacy€THbIe 3aa4l B 1—2 NEHCTBUS, UCIONB3YS 3aKOHBI U (JOPMYITBI, CBSI3BIBAIOIINE
(u3nuecKkre BEIUMYUHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4M 3alHChIBATh KPATKOE YCIOBHE,
MOJACTaBIATh (PU3UYECKHE BETUYMHBI B (OPMYIbl W TMPOBOJUTH PACUEThI, HAXOIHTH
CIpaBOYHBbIC JaHHBIC, HEOOXOIMMBIC IS PpEHIeHUsS 3a/Jay, OIEHHWBATh PEATUCTUYHOCTH
MOJIy4eHHOH (PU3NUeCcKOl BEINYHHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIe MOXHO PEIIMTh MPU MOMOIIU (PU3UIECKHX METOOB, B
OTIMCAaHWUU MCCIIEI0OBAHUS BBIJIENIATH POBEPSIEMOE MPEANOI0KEHHE (TUTIOTE3Y), Pa3IuyaTh U



WHTEPIPETUPOBATh TOIYYCHHBIH pe3y/bTaT, HAXOJWUTh OIIMOKKM B XOJE OTbITa, JENaTh
BBIBOJIBI 10 €r0 PE3yJIbTaTaM;

MIPOBOJUTH OTIBITHI TIO HAOMIOJACHHUIO (PH3UYECKUX SIBICHUN WM (PU3NIECKHX CBOWCTB TEII:
(hopMyIUpoBaTh MPOBEPSEMBIC MPEANOIOKEHUS, COOUPATh YCTAHOBKY W3 MPEIJI0KEHHOTO
000pyIOBaHUs, 3aMUCBIBATH X0/ OIBITa U (POPMYIUPOBATH BBHIBOJIBI;

BBITIOJIHATH TPSMBIE U3MEPEHHsI PACCTOSIHUS, BPEMEHH, MAacChl Tena, 00bEMa, CHUIIBI U
TEMIIEPATYphl C HCIIOJIB30BAHUEM aHAJIOTOBBIX W IM(POBBIX TPHOOPOB, 3aMHUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MPOBOJHUTH WCCIEAOBAHNE 3aBHCHUMOCTH OJHOW (DM3MUYECKOW BEIMYUHBI OT JPYrod ¢
KCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTHU MYTH PAaBHOMEPHO ABMKYIIETOCS Tela
OT BPEMEHH JIBIDKCHHS Tella, CUJIbl TPEHUSI CKOJIBKEHHS OT Beca Teja, KauyecTBa 00paboTKu
MOBEPXHOCTEN TEJI W HE3aBUCUMOCTU CHJIBI TPEHUS OT IUIOMIAJA CONMPUKOCHOBEHHUS TEIl,
CUJIBI YIIPYTOCTH OT Y/JIMHEHHS TIPY>KUHBI, BHITAJIKUBAIOIICH CUIIBI OT 00bEMa MOTPYKEHHON
YaCcTH TeJla U OT MNIOTHOCTH JKHIKOCTH, €€ HE3aBUCUMOCTH OT TIJIOTHOCTH Te€Jia, OT TJIyOWHBI,
Ha KOTOPYKO TOTPYKEHO TEJIO, YCJIOBUM IIJIaBaHUS TEJ, YCIOBUW PAaBHOBECHS pblUara u
0JIOKOB), y4acTBOBaTh B TUIAHMPOBAHWU Y4€OHOTO HMCCIEIOBaHUS, COOMpPATh YCTAHOBKY U
BBITIOJTHATE HM3MEPEHUs, CJIeAysd TMPeIOKCHHOMY IUIaHy, (UKCUPOBATh PE3YJIbTaThl
MOJTYyYCHHON 3aBUCHUMOCTH (DU3UYECKUX BEJIMYUH B BHUJAE MPEIIOKEHHBIX TaOMUIl U
rpaduKoOB, JIENaTh BBIBOJIBI TIO PE3YJIbTaTaM HCCIIEIOBAHNS,

MPOBOJIUTH KOCBEHHBIE NU3MEPEHHS (PU3NIECKUX BETUYNH (TUIOTHOCTH BEIIECTBA KUJIKOCTU U
TBEPAOTO Te€Na, CHJIA TPEHUS CKOJILKEHHWA, ABJICHUE BO3/yXa, BBITAJKUBAIOIIAs CHIIA,
NecTByIoNas Ha MOTPYKEHHOE B KHUJIKOCTh TelO0, KO3(PPUIMEHT MONEe3HOTo ACHCTBUS
MPOCTBIX MEXaHU3MOB), CJIEQYs MPEIOKEHHOM WHCTPYKIUHU: TPU BBINOJTHEHUN W3MEPEHUI
coOuparh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIISTH 3HAUEHUE UCKOMOW BEJIMYMHBI,
coOJI01aTh MpaBUJIa TEXHUKU O€30TIaCHOCTH MpU paboTe ¢ 1abopaTopHBIM 000PYI0BAHHEM;
yKa3bIBaTh MPUHLMUIBI JEHCTBUS MPUOOPOB UM TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINUecs COCyAbl, OapOMETp, pbluar, MOABIKHBIM M HEIOJBHKHBIH
0JI0K, HAKJIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPHUHILIMUIBI ACHCTBUS MU3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMHCTB C
Omopoi Ha HUX omnucaHud (B TOM 4YHCIE: MOJIIMIHUKK, YCTPOMCTBO BOJOIPOBOAA,
TUIPABIMYECKUN MPEcc, MAaHOMETP, BHICOTOMEDP, MOPIIHEBOW HACOC, apEOMETP), UCIOJIb3Ys
3HaHMUS O CBOMCTBax (U3MYECKUX SBJICHUM M HE0OXOIuMble (PU3UUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MIPUBOJIUTH IPUMEPHI (HAXOAUTh UHPOPMAIIUIO O TPUMEpaX) MPAKTHUYECKOTO UCIOJIb30BaHUS
¢buznueckux 3HAHWM B TMOBCEAHEBHOW JKM3HM [uid oOecriedeHHs O€30MacHOCTH TpU
oOpailleHUd ¢ TpuboOpaMH M TEXHUYECKUMHU YCTPOWCTBAMHM, COXPAaHEHHUS 3J0POBbI U
coOI0ICHNS HOPM SKOJIOTMYECKOTO TIOBEICHUS B OKpYXKAIOIIeH cpeje;

OCYILIECTBIISTH OTOOP MCTOYHUKOB MH(pOpMAINKU B VIHTepHETE B COOTBETCTBUH C 33aJJaHHBIM
MOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M MYTEM CPaBHEHUS pPa3IUYHBIX
VCTOYHUKOB BBIJIENSATh UHPOPMAIUIO, KOTOpAsi SIBISETCS MPOTHBOPEUYUBON U MOKET OBIThH
HEJI0CTOBEPHO;

WCIOJIb30BaTh TPHU BBINOJHEHUH Y4YeOHBIX 3aJaHUi HAYYHO-TIOMYJSIPHYIO JUTEPATypy
(U3MUYECKOTO COJEpIKaHUS, CIPABOUYHBIE MaTepHallbl, pecypchl ceTu HHTepHeT, BialeTh
npuéMaM KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHuss MHPOPMAIIMN U3 OJHON 3HAKOBOU
CUCTEMBI B APYTYIO;



CO3/1aBaTh COOCTBEHHBIC KpaTKUE MUCHMEHHBIE W YCTHBIE COOOLICHHS Ha OCHOBE 2-3
HCTOYHUKOB HMH(POpMALUU (U3UUECKOTO COJACP)KAHUS, B TOM 4YHCIE IyOIMYHO JenaTh
KpaTkue COOOIICHHs O pe3yJabTaTax MPOEKTOB WM YYEOHBIX HCCIEJOBAHUN, MPU ITOM
IPaMOTHO HCIIOJIb30BaTh W3YyYCHHBIN MOHATUHHBIN anmapaTr Kypca (U3WKH, COTPOBOXKIAThH
BBICTYIUICHHE IIPE3CHTALIUEM;

IIPH BBIMIOJTHEHUH Y4EOHBIX MPOCKTOB U MCCIIEIOBAHUN PACIPEACIATh O0SI3aHHOCTH B TPYIIIIE
B COOTBETCTBHH C IOCTABJICHHBIMH 33/1a4aMH, CJICAUTH 32 BBINOJHEHHEM IUJIaHA JIEHCTBUH,
aJIeKBaTHO OIICHWBATh COOCTBEHHBIM BKJAI B JESITEIBHOCTH TPYIIBI, BBICTPAUBATH
KOMMYHUKaTHBHOE B3aUMOJICHCTBUE, YYUTHIBAs MHEHUE OKPY)KAIOLTHX.

K konmy oOydyenus B 8 Kjacce mpeaMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaAIOUINXCS YMEHHI:

WCIIONIb30BaTh TMOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBI)KCHHE aTOMOB U
MOJIEKYJI, arperatHbpleé COCTOSIHUSI BEIIEeCTBA, KPHUCTAIIMYECKHE U aMop(HBIE Tea,
HACBHIIIEHHBIM W HEHACHIIICHHBIM Tap, BIAKHOCTh BO3MyXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPTHUsl, TETJIOBOW JBUTATENb, SJIEMEHTAPHBINA AJIEKTPUUECKUM 3apsijl, DJIEKTPUUECKOE TOJIE,
MIPOBOJTHUKH U AUDJIIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKHUIN TOK, MATHUTHOE TI0JIE;

pasznuuath SBJIEHUA (TEIUIOBOE pAcIIMpEeHHWe M C)KaTue, Terulonepeaaya, TEeIIoBOe
paBHOBeCHE, CMayWBaHHE, KANMWUISPHBIC SBICHUS, UCMApeHUE, KOHJEHCAIUS, TUIaBJICHHE,
Kpuctayum3anusi  (OTBEpJeBaHME), KHIIEHUE, Teruionepenaada  (TerUIoNnpOBOAHOCTb,
KOHBEKIIMS, W3IYYCHHE), OJCKTPU3AIMsA TeJ, B3aUMOJCHCTBHE 3aps/ioB, JACHCTBUSA
ANIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBHE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJISl Ha IPOBOJAHUK C TOKOM, 3JIEKTPOMArHUTHAs MHAYKIHS) 1O OMHUCAHUIO UX
XapaKTEepHBIX CBOWMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PHU3NYECKOE
SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE W3YUYECHHBIX (PU3NUECKUX SBICHUN B OKPYKAIOIIEM MHpE, B TOM
yycie (QU3NYecKUe SBJIECHUS B MPUPOJAC: MOBEPXHOCTHOE HATSDKEHHWE M KallWJUIIpHBIE
SIBJICHUS B IpPUPOJIE, KPUCTAJUIBI B mpupoje, uanydenue CoiHIa, 3amMep3aHue BOJOEMOB,
MoOpckue Opu3bl, 00pa3oBaHHWE POCHI, TyMaHa, WHEs, CHEra, JSJICKTPUYECKUE SIBICHUS B
aTMocdepe, 3JIEKTPUUYECTBO KHUBBIX OPraHW3MOB, MAarHUTHOE T0Jie 3eMJIH, Ipeiid MoJocoB,
POJIb MarHUTHOTO TOJISL JJISl KU3HU Ha 3emiie, MOJIAPHOE CUSHHUE, MPH 3TOM MEPEBOAUTH
MPAKTUYECKYI0 3a/7ady B Yy4eOHYIO, BBLACTATh CYLIECTBEHHbIE CBONCTBA (TIPU3HAKH)
(bu3nyecKuX SABJICHUN;

OTHCHIBATh HM3y4YCHHBIC CBOMCTBA Tel M (DU3MUECKUE SIBICHUS, HCIONB3YS (U3UYECKUE
BENTMYMHBI  (TeMIiepaTypa, BHYTPEHHSII OHEprus, KOJIMYECTBO TEIUIOTHI, YAeJIbHas
TEIUIOEMKOCTh ~ BEIIECTBA,  ylelbHas  TEIUIOTa  IUIaBIEHUS,  yAedbHas  TemioTa
napooOpazoBaHus, YyAeNbHAs TEIUIOTa CropaHusi TOIUIMBA, KOIPQPHUIIMEHT MOJIE3HOTO
NEMCTBHS TEIUIOBOM MAlIWHbBI, OTHOCUTENbHAS BIXXHOCTb BO3AYXa, JCKTPUUECKUN 3apsi,
cuia TOKa, DHIIEKTPUYECKOE HaNpsbKeHHWE, CONPOTUBIIEHHE NPOBOJHUKA, YAEIBHOE
COTPOTHBIIEHUE BEIECTBA, PabOTa M MOIIHOCTH JIIEKTPUYECKOr0 TOKa), MPH OMHCAHUU
MPaBWJIBHO TPAKTOBaTh (U3NYECKHII CMBICT HUCHOIB3YEMbIX BENUYHH, OOO3HAYCHHS U
€AMHULIBI (PU3NYECKUX BETUYHMH, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEUYMHY C JPYTUMU BEJIHMYMHAMH, CTPOUTh TpadUKd U3YUYEHHBIX 3aBUCUMOCTEH
(bu3MYECKUX BENUYHH;

XapaKTepu30BaTh CBOWMCTBA Tel, (PM3MUECKUE SBICHHS M IMPOIIECCHI, UCIOJB3YSI OCHOBHBIC
MOJIOKEHUSI  MOJIEKYISIPHO-KUHETUYECKOM  TEOPUM  CTPOCHMSI  BEIECTBA, IMPUHLHUII
CYIIEPIO3UINH TOJIel (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma



JUId ydacTKa 1enu, 3akoH Jlxoyns—JIeHna, 3akoH coOXpaHEHMsI SHEPrUM, IIPU 3TOM JaBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMATUYECKOE BHIPAKCHHE;
OOBSICHATH (PpU3MYECKHE MPOLIECCH U CBOWMCTBA TEN, B TOM YUCIE U B KOHTEKCTE CHUTYaIHid
IIPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISABIIATh IPUUMHHOCIIECTBEHHBIE CBA3H, CTPOUTH
oOBsicHeHne U3 1—2 JTOTMYECKHX IIaroB C OMOPOH Ha 1—2 M3ydeHHBIX CBOHWCTBA (PU3NIECKUX
SBIICHHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3aa4d B 2—3 IEHCTBUS, UCIIOJIb3YS 3aKOHBI U (JOPMYIIbI, CBSI3bIBAIOLINE
¢bu3nueckre BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4yl 3aIllUCHIBATh KPAaTKOE YCIOBHE,
BBISBJIATh HEOCTATOK MAHHBIX MJIS pEIICHUs 3a/aud, BHIOMpATh 3aKOHBI W (HOPMYIIHI,
HEOOXOMMBIE [T €€ pelieHHs], MPOBOANTh PACUEThl M CPABHUBATH IMOJYYCHHOE 3HAYCHUE
(u3nuecKoil BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIM (PU3NYECKHMX METOJIOB,
HCIIOJIb3YSl ONKCAaHUE HCCIIENO0BAaHUs, BBIJCIATh NMPOBEPIEMOE MPEANOI0KEHHE, OLIEHUBATh
MPaBUJILHOCTH MOPSAKA POBEACHUS UCCIIEJOBaHUS, J€NIaTh BBIBO/IBL;

MIPOBOJUTH OIBITHI M0 HAOIIOACHUIO (PU3NYECKUX SBJIECHUN WIH (PU3HUECKHUX CBOWMCTB Tel
(KanwIsipHbIE SIBJICHHUS, 3aBUCHUMOCTH JABJIEHUS BO3/AyXa OT €ro o0béMa, TemIieparyphl,
CKOPOCTH Ipoliecca OCTBIBAHHMS W HAarpeBaHUs NpPU HU3IyYEHUU OT LIBETa H3Iydarollei
(mornommaroniei) TOBEPXHOCTH, CKOPOCTh UCHAapeHUsi BOAbI OT TEMIEpPaTyphl XKUAKOCTU U
ionaan e€ MOBEPXHOCTH, AJIEKTPU3ALMs Tell U B3aUMOJCHCTBHE JIEKTPUUECKUX 3apsiiOB,
B3aUMO/ICHCTBUE TIOCTOSHHBIX MarHWTOB, BH3yaJU3allMsi MarHUTHBIX IOJIEH MOCTOSHHBIX
MarHuToB, JA€UCTBUS MarHUTHOTO TOJIsI Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHHUTa,
CBOMCTBA  9JIEKTPOJBUraTeNii IMOCTOSHHOIO TOKa): (OPMYJIHMPOBATH  IPOBEPSIEMBIE
MPEINOJI0KEHNsA, COOMPaTh YCTAHOBKY M3 IPEJI0KEHHOTO 000pYIOBaHHUs, ONUCBHIBATh X0
OMbITa U POPMYIUPOBATH BHIBOJIBL;

BBITOJIHATD NPSIMBIE U3MEPEHUS] TEMIIEpPaTypbl, OTHOCUTEIbHON BIAKHOCTH BO3/1YyXa, CHIIBI
TOKa, HANpPsHKEHHUS C HCIOJIb30BAaHUEM AHAJIOTOBBIX NMPHUOOPOB M JATUYUKOB (U3UYECKUX
BEJIMYUH, CpaBHMBAThb pE3yJIbTaTbl H3MEPEHHMH C Yy4ETOM 3aJaHHOM  aOCOJIOTHOM
MOTPELIHOCTH;

IIPOBOJIUTh MCCJIEOBAHUE 3aBUCUMOCTH OJHOM (M3UYECKOM BEIMYUHBI OT JAPYroM c
UCIOJb30BAHUEM HPAMBIX HW3MEPEHUH (3aBUCHUMOCTb COIPOTHUBIICHMS NPOBOJAHUKA OT €ro
JUIMHBI, IUIOIIAJM IMOMEPEYHOI0 CEYEHHUs M YAEIbHOIO CONpPOTHBIEHHS BEIIECTBA
IIPOBOJIHUKA, CHUJIBI TOKA, MAYLIEr0 4Yepe3 MPOBOJHUK, OT HANpsKEHUS Ha INPOBOJHUKE,
UCCIIEIOBAaHUE TIOCJIEJOBATEIIBHOIO M MAapajuIeIbHOTO  COEAMHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh HCCIEOBaHUE, COOMpaThb YCTAHOBKY M BBINOJIHATH H3MEPEHUs, CIeays
IPEUIOKEHHOMY IIaHy, (PUKCHpOBaTh pe3yibTaThl NOJIYYEHHOM 3aBUCUMOCTH B BHJE
Ta0aMLl U TpadUKoB, A€1aTh BBIBOBI 110 Pe3yabTaTaM HCCIIEeIOBaHNUS;

IIPOBOJIUTh KOCBEHHBbIE HU3MEpEHUs (U3NUECKUX BeIMUYUH (ylesIbHAs TEIIOEMKOCTb
BEIIECTBA, CONPOTUBJICHHE IMPOBOJAHMKA, pabOTa M MOIIHOCTb 3JIEKTPUUYECKOTO TOKA):
IUIAHUPOBaTh ~ W3MEPEHHUs, COOMpaTh  OSKCHEPUMEHTAIbHYK)  YCTaHOBKY,  CIIeAys
MIPEI0KEHHOW HHCTPYKLMH, Y BBIYUCIISATh 3HAUYCHUE BEJTMUYHHBI;

coOuro1aTh MpaBuiia TEXHUKN O€30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYIOBAHUEM;
XapaKkTepu30BaTh MPUHLHUIIBI JEHCTBUSA W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOi Ha MX ONMcaHUs (B TOM YHMCIIE: CHCT€Ma OTOIUIEHHUS JIOMOB, TMTPOMETp, MapoBas
TypOuHa, ammepMerp, BOJIBTMETD, CUETUHK JNEKTPUYECKON SHEpruy,
AJIEKTPOOCBETUTENIbHBIE  MPUOOPBI,  HAarpeBaTelbHBIE  AICKTPONPUOOpPHl  (IpUMEpHI),
IEKTPUYECKUE MPEJOXPAHUTEIH, DJIEKTPOMArHUT, 3JEKTPOJABUIATEIb MOCTOSHHOTO TOKA),



UCTOJNB3ysl 3HAHUS O CBOWCTBAX (PU3MYECKUX SBICHUH W HEOOXOOUMbIE (PH3HUECKHUE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHHUECKUE YCTPOUCTBA U U3MEPHUTEIbHBIE IPUOOPHI 10 CXeMaM U
CXEMATUYHBIM PHUCYHKaM (SKUIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETpP, THTPOMETP,
JIBUTATE]Ib  BHYTPEHHETO CrOPAaHMSA, JJIEKTPOCKOIN, PpEOCTaT), COCTaBIATH  CXEMBI
AIIEKTPUYECKUX IEMeH ¢ MOCIeNOBATENbHBIM M MapaJUIeIbHBIM COCTUHEHUEM JIIEMEHTOB,
pasznuyast ycIoBHBIE 0003HAUYEHUS SJIEMEHTOB MIEKTPHUYECKHX IIETICH;

MPUBOANTH PUMEPHI (HAXOAUTh HHPOPMAIIUIO O TPUMEPAxX) MPAKTHYECKOTO UCIOIb30BAHUS
¢u3nvYecKux 3HAHWH B TOBCEJHEBHOM KH3HH il oOecriedeHus: O€30MacHOCTH TIpH
oOpamieHnn ¢ mpuOOpaMH W TEXHUYECKHMMH YCTPONCTBAMH, COXPAHEHHUS 3I0POBBS H
COOITIOJICHHUSI HOPM KOJIOTHUYECKOTO TIOBEJICHUS B OKPY)KAIOIIEH cpe/ie;

OCYIIECTBIISITh TOUCK HH(pOpMaIK (HU3HYECKOTO coaepkaHusi B MHTepHETe, Ha OCHOBE
UMEIOIINXCA 3HAHWA H IyTEM CPaBHEHUS JIOTIOJHHUTEIBHBIX WMCTOYHHKOB BBIACTIATH
WHGPOPMAIIHIO, KOTOPAS SBISIETCS] IPOTUBOPEUUBON MITH MOXKET OBITH HEJIOCTOBEPHOM;
WCTIONH30BaTh IPHU BBITIOJHEHUH YYEOHBIX 33JaHUN HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
(U3NYIECKOTO CONEepKAaHMS, CIPAaBOYHBIC MaTephallbl, pecypchl ceth WHTepHeT, BiaueTh
npuéMaM KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOpPMAIMU W3 OJHOM 3HAKOBOMH
CHCTEMBI B IPYTYIO;

co3faBaTb COOCTBEHHBIE TMCbMEHHbIE U KpaTKUE YCTHBIE COOOILIeHHs, 00001mas
WHPOPMAIMIO M3 HECKOJBKHX HWCTOYHHKOB (DU3UYECKOTO COJCpPKAHUS, B TOM YHCIE
MyOJIMYHO TIPEJCTABIATh PE3YJIbTaThl MPOEKTHOW WIIM HMCCIIEOBATEIBCKON JEATEIbHOCTH,
MPU 3TOM TPAMOTHO WCTOJB30BaTh H3YYCHHBINM TMOHATUHHBIN ammapaT Kypca (QHU3HKH,
COIIPOBOKJATh BBICTYIIJIEHUE IIPE3EHTAlUEH;

IPU BBIIOJHEHUHM Y4YEOHBIX IPOEKTOB U HUCCIEAOBAaHUN (U3NYECKUX IPOLIECCOB
pacrpenenaTb 0043aHHOCTH B TPYIIE B COOTBETCTBUHU C MOCTABJICHHBIMH 3a/1a4aMU, CJICAUTh
32 BBIOJIHEHMEM IUIaHa JCUCTBUI M KOPPEKTHPOBAaTh €ro, aAeKBATHO OLIEHUBATh
COOCTBEHHBI BKJIQJA B  JEATEIbHOCTb TIPYMIbI, BbICTPaUBaTh KOMMYHHUKAaTHBHOE
B3aMMO/ICHCTBHE, IIPOSIBIISA TOTOBHOCTh pa3peraTb KOHQIIUKTHI.

K xonmy oOyuenuss B 9 kjiacce mnpeaMeTHbIe pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

WCIOJIb30BAaTh  TOHATHA: CHCTeMa OTc4€Ta, MarephajbHas TOYKa, TPAEKTOPHS,
OTHOCHUTENIbHOCTh MEXaHUYECKOro JBIKeHUs, aedopmanus (ympyras, IIIacTH4eCKas),
TpPEeHHE, IIEHTPOCTPEMHUTENHLHOE YCKOPEHHE, HEBECOMOCTh U TMEPEerpy3Ku, LIEHTP TAKECTH,
abCoONMIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIOTO Teja, pPaBHOBECHE, MEXaHHUYECKHE
KoJiebaHus U BOJIHBI, 3BYK, MHPPA3BYK M YIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJHBI, IIKaia
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTb, CIIEKTPHI MCITYCKAHUS U
MOTJIONEHUS, anb(a, 6eTa- U raMMa-u3IydeHus, U30TOIbI, A/IepHAs SHEPTreTUKa;

pasnuyath SBICHUS (pPaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJMHEHHOE JBIDKEHUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE MABM)KEHHE, CBOOOTHOE TMaJeHHE Tel, PaBHOMEpPHOE
JBUKEHHE MO0 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJ, PEaKTUBHOE NBIDKEHUE, KolebaTeabHOe
JIBUKEHHE (3aTyXalllue U BBIHYKICHHbIE KOJeOaHUs), PE30HAHC, BOJHOBOE JIBIKEHHE,
OTPaKEHUE 3BYKA, MPSMOJIMHEIHOE pPACIIPOCTPAHEHUE, OTPAXKEHHE M NPEIOMIIEHUE CBETA,
MOJIHOE BHYTPEHHEE OTPa’KEHHE CBETa, Pa3lio’KeHHE Oeloro CBeTa B CIEKTP U CIIOXKEHHE
CHEKTPaJIbHBIX LIBETOB, IUCIIEPCUsSl CBETA, €CTECTBEHHAs PAJUOAKTUBHOCTh, BOSHUKHOBEHUE
JIMHEWYATOr0 CIEKTpa M3JIy4eHHs) MO ONMUCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UIECKOE SBIICHUE;



pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (U3UYECKUX SBICHHHA B OKpY)KalomeM Mupe (B ToM
yrcie GU3NIecKue SBJICHUS B MIPUPOJIE: MPWINBBI U OTJIMBBI, ABMKEeHHE MIaHeT COHEeUHOM
CHUCTEMBbI, PEaKTUBHOE ABM)XCHUE >KMBBIX OPraHMW3MOB, BOCHPHUITHE 3BYKOB >KHBOTHBIMU,
3eMJIETPSICEHHUE, CEHCMUYECKUE BOJIHBI, LIyHaMH, 3XO, LIBETa TEJl, ONTUYECKUE SIBJICHUS B
npupoje, OHOJOTHYECKOe ACHCTBUE BHIMMOTO, YIbTPA(QHOIETOBOIO W PEHTTEHOBCKOTO
W3IYYeHUH, €CTECTBEHHBIH pPATMOAKTUBHBIA (DOH, KOCMUYECKHE IJIy4H, PaJIUOAKTHBHOE
U3JIy4e€HUE MPUPOJHBIX MHUHEPAJIOB, JEMCTBUE PpaJMOAKTUBHBIX H3JIyYEHUN Ha OpraHusM
YeJl0oBEKa), IpU JTOM I[E€PEBOJAUTH IMPAKTUYECKYI0 3a7adyy B Yy4eOHYIO, BBIJIEISThH
CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3MUECKUX SBICHUH;

OTMCBHIBATh WM3YYECHHBIC CBOWCTBA Tel W (PU3MUECKHE SIBJICHHSA, HCIONB3YyS (hU3NUYECKHe
BEJIMYMHBI (CpEAHsIsI M MTHOBEHHAas CKOPOCTh Teja NpPU HEPAaBHOMEPHOM JIBUKEHHH,
YCKOpEHHUE, MepeMelleHne, MyTh, YIiioBas CKOPOCThb, CHJIa TPEHUS, Cuja YIPYrocTH, cHja
TSKECTH, YCKOpEHHE CBOOOJHOIO MaJeHMs, BEC Teja, HMITYJIbC Tela, HUMITYJIbC CHUJIbI,
MexaHu4yeckas padoTa M MOIIHOCTb, NOTEHLHUAIbHAs OHHEPrusl Tejia, MOJHSATOrOo Haj
MOBEPXHOCTHIO 3€MJIM, IOTEHIUAIbHAS SHEPTUS CXKATOW MPYXKUHBI, KUHETUYECKask SHEprus,
MOJIHAs MEXaHW4ecKasl dHeprus, NMepuoj U YacToTa KojeOaHUH, JUIMHA BOJIHBI, TPOMKOCTb
3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKa3aTeib MPEJIOMIICHUS Cpebl), MPU OMUCAHUU
MPaBMWJIBHO TPAKTOBaTh (U3NYECKHI CMBICH HCHOJB3YEMbIX BEIUYHMH, O0O3HAYEHHS U
€AMHULIBI (PU3NYECKUX BEITUYMH, HAXOIUTh (POPMYIIbI, CBSA3BIBAIOLINE AAHHYIO (PU3NYECKYIO
BEIMYMHY C JPYTUMU BEJIMYMHAMHU, CTPOUTh TpaduKh U3YYEHHBIX 3aBUCUMOCTEH
(bMBUYECKUX BEIIMUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBICHHUS M MPOIECCHI, HCIOJB3YS 3aKOH
COXPAaHEHHUS DOHEPruu, 3aKOH BCEMUPHOTO TATOTEHUS, MPHUHIMII CYNEPHO3ULUU CHII,
MPUHIUI OTHOCUTENbHOCTH ['ammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMITYIIbCa,
3aKOHBI OTPAKEHUS U TMPEIOMIICHHUS CBETa, 3aKOHBI COXPaHEHHUs 3apsiI0BOTO M MacCOBOIO
yycell MpPU SACPHBIX PEaKUMSIX, IPU ITOM JaBaTh CIOBECHYIO (DOpPMYIHPOBKY 3aKOHA U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3HUECKUE MPOIIECCHl U CBOMCTBA TENl, B TOM YHUCJIE U B KOHTEKCTE CUTYaIUil
MPAaKTUKOOPUEHTHUPOBAHHOIO  XapakTepa: BBIABIATh MPUYHMHHO-CIICIICTBEHHBIE — CBSI3H,
CTPOHUTHh OOBSICHEHHE M3 2—3 JIOTMUECKHX IIaroB C OMOpOl Ha 2—3 HW3y4eHHBIX CBOMCTBA
(bu3nyecKux ABJICHUH, (PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEII;

pemath pacu€THble 3aqaud (ONMUparolIvecs Ha CHUCTeMY M3 2—3 ypaBHEHHUI), HCHOJb3YA
3aKOHBI M (POPMYIIBI, CBSI3BIBAIOLINE (PU3UYECKHE BEIWYHHBI: HA OCHOBE aHAIM3a YCIOBUS
3a/lauM 3aMUChIBaTh KPATKOE YCIOBHUE, BBISBIISTH HEOCTAIONINE UM M30BITOUHBIC JaHHBIEC,
BBIOMpATh 3aKOHBI M (DOPMYIbI, HEOOXOIUMBIE MAJsi PEUICHHs, MPOBOAUTH PACUYETHl H
OIICHUBATh PEATMCTUYHOCTH MMOTYYEHHOTO 3HaYCHHS (PU3NUECKON BETTHMUMHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MpPU MOMOIIU (U3UYECKUX METOJIOB,
HCIOJIb3YSl ONKMCAaHUE HUCCIENO0BAHUS, BBIJACIATH NPOBEPIEMOE MPEATNOI0KEHUE, OLIEHUBATh
MPaBUIILHOCTh TOPSIIKA MPOBEACHUS HCCIEIOBAaHUA, JE€NaTh BBIBOJbI, MHTEPIPETUPOBATH
pe3ynbTaThl HAOIOICHUH U OIBITOB;

MPOBOJHUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUN WM (DU3HUECKHUX CBOWMCTB TeI
(u3ydyeHue BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHUs PHEPIUHU, 3aBUCUMOCTH MEpPHOA
KojebaHUi MPYKUHHOTO MasTHUKA OT Macchl Tpy3a M OJKECTKOCTH TPYKHUHBI H
HE3aBUCHMOCTh OT AaMIUTUTYIbl MalbIX KoJeOaHUl, MPSMOIUHEWHOE paclpoCcTpaHeHHE
CBETa, pa3lio’keHHe Oelloro CBeTa B CIEKTP, M3YYEHHE CBOWCTB M300paKEHHs B IJIOCKOM
3epKajie U CBOMCTB M300paXKeHHsI IpeaMeTa B coOMparoleil I1H3e, HaOMI0eHNe CIUTOIIHBIX



U JUHEWYaThIX CHEKTPOB M3JIYYEHHUs): CaMOCTOSTENIbHO COOMpaTh YCTAaHOBKY W3
n30bITOYHOTO Habopa O0OOpYyIOBaHHWS, OIMUCBHIBATH XOJA ONbBITA M €ro pPe3ylbTaThl,
(hopMyIupOBaTh BHIBOBI;

MIPOBOJIUTH MPH HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHUH, ONpeNeNss CpeaHee 3HaueHue
n3MepseMoil BelnnuuHbI ((POKYCHOE pacCTOsIHUE cOOMparoIlel JIMH3bI), 000CHOBBIBATH BHIOOD
croco0a u3MepeHus (M3MEPUTETHHOTO TProopa);

MIPOBOJIUTH MUCCIIEAOBAHUE 3aBUCUMOCTEH (PH3NUECKUX BEITUYMH C MCIIOJIb30BAHHEM TPSMBIX
U3MepeHu (3aBUCUMOCTb IyTH OT BPEMEHM IPU PABHOYCKOPEHHOM JBIKEHUU 0€3
Ha4yaJIbHOM CKOPOCTH, Mepuojia KojaeOaHui MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH,
3aBUCHUMOCTU YIja OTPaK€HUS CBETa OT yIjla NaJeHus U yria IpeloMJIEHUs] OT yria
MaJeHust):  IUIAHUPOBAaTh  MCCIEAOBAaHUE, CAMOCTOSITEIbBHO  COOMpaTh  YCTaHOBKY,
(uKCcHpOBaTh Pe3yJbTaThl OJTYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYHMH B BUJIE TAOIUL U
rpaduKoB, eaTh BBIBOJIBI 110 pe3yJibTaTaM HCCIEIOBaHMUS;

MIPOBOJUTH KOCBEHHBIE MU3MEPEHUsI (PU3NYECKUX BEIUYHUH (CPEAHSISI CKOPOCTh U YCKOpPEHUE
Tela NPU PABHOYCKOPEHHOM JBW)XEHHUH, YCKOPEHHE CBOOOJHOTO MaJeHUs, KECTKOCTb
MPYXUHBI, KO3(Q(ULIUEHT TPEHUsI CKOJIbKEHUS, MeXaHn4eckasi padoTa U MOIIIHOCTb, YacTOTa
U mepuoj KojebaHWH MaTeMaTHYeCKOTo M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHIia
coOuparomield JMH3BL, PAJUOAKTHBHBIA (OH): IUITAHUPOBATh H3MEpPEHUus, codupaTh
SKCIEPUMEHTAJIbHYI0 YCTAaHOBKY M BBINOJHATH W3MEPEHUs, Cleaysd MpeIoKEeHHON
WHCTPYKLUH, BBIYUCIATh 3HaYEHHE BETMYUHBI U aHAJIM3UPOBATh MOJyYEHHBIE PE3YIbTAThI C
Y4E€TOM 3aJaHHOW MMOTPEIIHOCTH U3MEPEHNH;

coOJr01aTh MpaBUJia TEXHUKU O€30TIaCHOCTH MpU paboTe ¢ 1abopaTopHbIM 000PYI0BAHHEM;

pa3nuyaTh OCHOBHBIE NMPHU3HAKM HM3YYEHHBIX (M3UYECKUX MOJEeH: marepuaiabHas TOUKa,
a0COJIIOTHO TBEPAOE TENIO, TOUCUHBIH HMCTOYHMK CBETA, Jyd, TOHKAs JIMH3A, IUIaHETapHas
MO/IeNIb aTOMAa, HyKJIOHHAsl MOJIeJIb aTOMHOT'O 51/1pa;

XapaKTepU30BaTh MPUHLHUIIBI JEHCTBUSA N3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMICTB C
OMOpPOM Ha MX ONucaHWs (B TOM YHUCIIE: CIHMIOMETP, AATYMKH IOJIOKEHUS, PACCTOSIHUSA U
YCKOPEHHUs, pakeTa, 9XO0JIOT, OYKH, IMepuckon, (oToanmapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCHob3ys 3HAHUSA O CBOMCTBaX (PM3MUECKUX
SBJICHUH U HEOOX0qUMBbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

UCIOJb30BaTh CXEMbl M CXEMaTHYHbIE PHCYHKM M3YYEHHBIX TEXHUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOIMUECKUX IPOLIECCOB IPU PELICHUH Y4eOHO-
IIPAKTUYECKUX 3a/1a4, ONTUYECKUE CXEMBI JJIsl IOCTPOCHUS N300paKEHUH B INIOCKOM 3€pKajie
u cobuparorei JInH3e;

MPUBOANUTH IPUMEPHI (HAXOAUTh MHPOPMALIUIO O IPUMEPAX) MPAKTUYECKOTO UCIOIb30BAHUS
¢u3nyeckux 3HAHUH B MOBCEJHEBHOM KH3HM s oOecrieyeHuss O€30MacHOCTU IpH
oOpauieHun ¢ npuOopaMM U TEXHUYECKMMH YCTPOICTBAMH, COXPAaHEHHUS 3I0pOBbS U
COOJIIOJICHHUSI HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPY)KaIOLIeH cpefe;

OCYLIECTBIIATh  MOUCK  HH(popManuu  (uU3NYeckoro cojaepkanuss B  VHTepHere,
CaMOCTOATENIbHO  ()OpMYNIHUPYs MOUCKOBBIM 3alpoC, HAXOJIUTh IyTH ONpEIeTIeHUS
JOCTOBEPHOCTH  TOJIyYEHHOH MH(OpMaluy Ha OCHOBE HMEIOIIMXCA 3HAHUH W
JIOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCIOJb30BaTh IPHU BBINOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(¢u3MYecKoro coJepkKaHus, CIpPaBOYHbIE MaTepualibl, pecypchl cetu VHTepHeT, BialeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHUs MH(POPMALMU U3 OJHOM 3HAKOBOM
CUCTEMBI B APYI'YyIO;



CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHHS HAa OCHOBE HH(OpMaIruu H3
HECKOJIbKUX MCTOYHUKOB (PU3MYECKOTO COACpKaHMs, MyOIMYHO MPEACTaBIATh PE3yIbTaTh
IIPOCKTHOM WJIM HCCIEHOBATEIBCKOM NEATEIbHOCTH, IPU 3TOM TI'PaMOTHO HCIIOJIb30BaTh
W3YyYCHHBI TOHATUHHBIN anmapaT u3y4yaeMmoro pasjiena (U3MKH M COMPOBOXKIATH
BBICTYIIJICHHE IIPE3EHTALMEN C yUETOM OCOOEHHOCTEH ayJUTOPUU CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa

bubmmoreka [IOK
1.1 (6)) - 2 0 0
M3MKa - fayka o npupose https://m.edsoo.ru/7f416194
1.2 Ddusmyeckre BETHNUHHBI 2 0 1 Bubmaorexa IIOK
https://m.edsoo.ru/7f416194
bu6moreka [IOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIN METO/I MO3HAHUS 0 httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6

Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA

bu6mmoreka [JOK
2.1 C 1 0 0
Tpoctie petiectsa https://m.edsoo0.ru/7f416194
JIBrykeHre u B3aMMOACHCTBUE YaCTHUII bubmuoreka [JOK
2.2 2 0 1
BeIleCTBa https://m.edsoo0.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIISCTBA 2 0 0 bubnmorexa [IOK
https://m.edsoo.ru/7f416194
2.4 ArperaTHble COCTOSIHHS BEIIECTBA 2 0 0 Bubmorexa OK
https://m.edsoo.ru/7f416194
Utoro mo pazneny 7

Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl

3.1 MexaHndecKkoe ABMKCHHE 3 0 0 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

bubmuoreka [JOK
2 4 4 1
3 HEPHI, Macea, IWIOTHOCTS https://m.edso0.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 0 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bu6moreka [IOK
4.2
JlanrieHue KuAKOCTH ° 0 https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE JaBJICHUE 6 0 https://m.edsoo.ru/7f416194
44 JleficTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubmuoreka [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora 1 MOIIHOCTL. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa M MOTIHOCTD https://m.edsoo.ru/7f416194
bubnuoreka [JOK
52 Hpoctsie MexarmsMel ° . https://m.eds00.ru/7f416194
bubnuoreka [JOK
>3 Mexartiriecias sHepris 4 . https://m.eds00.ru/7f416194
Hroro no paszneny 12
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 70 12



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

8 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. TensioBble sIBJIEHUS
. bubnuoreka [JOK
1.1 C 7 0 0
TPOCHHE H CBOMCTEA BELIECTBA https.//m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CTIIOBBIE MPOTieceH! https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 0 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUN TOK 20 1 7 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHeIe SBICHHS 6 1 15 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4 0 0
DICKTPOMATHHTHAS HHIYKIIHA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KUIIACC

KoanuyecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 0 1 bubmmoreka [IOK
' OIHCAaHUs https://m.edsoo.ru/7f41a4a6
1.2 Bsanmoneiicteue ten 20 1 3 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 0 3 bubnmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannyeckue Kojae0aHusi U BOJTHbI
2.1 MexaHnudeckue KojeOaHus 7 0 3 bubmorexa [TOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4ecKkne BOJHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 0 9 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Paznen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 0 2 bubnuoreka [IOK



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

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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yyeHus | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl

1 ®du3nKa — Hayka O MPUPOJIE. 1 0 0
SIBnenus npupo bl

2 du3ndeckne TePMHUHEI 1 0 0

3 dusnyecKkue BEIIMINHBI U HX 1 0 0
M3MEpeHHe

4 TOYHOCTH M TTIOTPEITHOCTH U3MEPEHHSI 1 0 0
JlabopaTtopnas pabotaNel

5 «OrmpeneneHue noxkazaHui 1 0 1 Bubmmorexa [IOK

pedl https://m.edsoo.ru/ff09f72a
WU3MEPUTENBHOTO IIMIIHHIPA»

5 JIcKpeTHOE CTpOCHHE BEUIECTBA. 1 0 0
Monekyibl.

7 JlabopaTtopnast paboraNe 2 1 0 1 bubnuoreka [JOK
«OmnpegeneHue pa3MepoB MAJIbIX TEID) https://m.edsoo.ru/ff09fe0a
HenpepriBHOE 1 XaoTHYECKOE

bubmuoreka [JOK
8 NIBUKEHUE YaCTHUL[ BEILIECTBA. 1 0 0
https://m.edsoo.ru/ff0a013e
Huddy3us.
Jlaboparopnas pabota Ne3

9 «OrnpeneneHue 1uaMeTpa MOJIEKYJIbI 1 0 1
30510Ta 1o otorpaduu”

10 B3aumHoe nmpuTsKeHue u 1 0 0

OTTAJIKUBAHHC MOJ'ICKy.]'I.AFpeFaTHBIC



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

COCTOSAHMA BCIICCTBA

Paznnune B MOJIEKYISIPHOM CTPOEHUU
TBEPABIX TEJ, KUAKOCTEN U ra3oB.

bu6mmoreka [{OK

1 Obobuierne o pasnery https://m.edsoo.ru/ff0a0378
«IIepBOoHayYanbHBIE CBEACHUS O
CTPOCHHHU BEILIECTBA»
MexaHn4ueckoe JBUKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE brbmmorexa [OK
https://m.edsoo.ru/ff0a05c6
JIBMOKCHUE
bu6moreka [IOK
13 CxopocTs. EMMHHLEL cKopoct https://m.edsoo.ru/ff0a079c
14 Pacuer mytu ¥ BpeMeHU ABUKEHUS bubamorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 SIBnenune nnepuus. Macca — mepa bubmuorexa [JOK
WHEPTHOCTH Tei. Pemenue 3agay. https://m.edsoo.ru/ff0a0c10
16 IInoTHoCTh BemecTBa. PacueT maccel bubmuorexa [JOK
1 00beMa TeJia 1o €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IUIOTHOCTH TBEPIOTO TEJIa»
18 Pemenne 3agau o treme "I1moTHOCTD bubnmuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuita KaKk XapakTepUCTHUKa
19 B3auMoencTud ten. Cuna
ynpyroctu. 3akoH ['yka
JIaGopatopHas pabota «/3yuenue
20 3aBUCHMOCTH PACTSHKEHUS

(medopmarun) Ipy>KUHBI OT
MIPUIIOKEHHOMN CHIIBD)



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

21

[[SIBnenue Tsrorenus. Cuia TsKeCcTu

CBsi3b MEX]1y CHIION TSKECTH U

bubmmorexa [{OK

22 maccoii Tena. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3ama4 1o teMe "Cuia TSHKeCTH

23 Cuiia TsHKeCTH Ha APYrux IUlaHeTax. bubnuorexa [JOK
®u3nYecKue XapaKTepUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502

bubmmoreka [{OK

24 Wsmepenne cua. J[luHamMmomMeT

P A P https://m.edsoo.ru/ff0al8cc
bubmmoreka [{OK

25 Bec tena. HeBecomoctn

https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHJI, HallpaBJIECHHBIX
26 10 OJTHOM IPSIMO¥t bubmorera [JOK
1 1P ) https://m.edso00.ru/ff0ala70
PaBHOelicTBYIOIIIAS CHIT

97 Pemrenue 3agad mo reme
"PaBHOaeiicTBYyIOIIAsA crt"

28 Cuna Tpenus u e€ Buabl. TpeHue B bubmuorexa [JOK
MPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3y4yeHue
3aBUCHMOCTH CHJIBI TPCHUS

bu6mmoreka [IOK
29 CKOJILKEHUS OT CHJIBLI JABJICHUSA U
https://m.edsoo.ru/ffO0alcc8
XapaKTepa CONMPUKACAOIITNXCS
TTOBEPXHOCTEH»

30 Pemenue 3a1a4 Ha onpenecHuE
PaBHOJICHCTBYIOLIEH CUIIbI
Pemenue 3agad mo remam: «Bec

31 Tenay, «I'papuueckoe n3obpaxxeHue bubnuoreka [IOK

cuy, «Cunbl», «PaBHOACHCTBYIOMIAS
CUID»

https://m.edsoo.ru/ff0alde0
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https://m.edsoo.ru/ff0a1502
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KonTtposnpsHas paboTa mo Temam:
«MexaHuveckoe JABIKeHUE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«['padrueckoe n300pakeHUE CHIY,
«Cumbr»
33 Hapnenne. CriocoObl yMEHBIICHUS U bubmmoreka [IOK
YBEIIMYECHUS JABICHUSA https://m.edsoo.ru/ff0a20a6
JlaBiierue raza. 3aBHCUMOCTD
34 JIaBJIEHUS ra3a oT 00bEMa, bubmmorexa [TOK
https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua naBaeHusT TBEPABIMHU
35 TGJ‘II;l\fIII/I, )KEHKOCT?IMI/I u lli).’flISaMI/I. bubmorexa LOK
https://m.edsoo.ru/ff0a25b0
3akon [lackans
36 JlaBaeHue B )XUIKOCTH U rase, bubmuorexa [JOK
BBI3BAHHOE JEUCTBHUEM CHJIBI TSKECTHU https://m.edsoo.ru/ff0a2718
Pacuer naBieHus )KUJIKOCTH U ra3a Ha
37 JTHO ¥ CT€HKU cocyna.Pemenue 3agau bu6moreka [IOK
mo TeMe «/laBiaeHue B JKHUAKOCTH U https://m.edsoo.ru/ff0a2826
raze. 3akoH I[Tackamns»
bu6mmoreka [IOK
38 Coobmaompecs cocyax! https://m.edsoo.ru/ff0a2970
39 Bec Bo3nyxa. AtmMocdepHoe bubnunoreka [JOK
IaBJICHUE https://m.edsoo.ru/ff0a2b5a
40 ATmocdepa 3eMiu U IpUYUHbBI €€ bubnnoreka [JOK
CYILLECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
41 N3mepenune atmochepHOTro JaBiIeHHUS. bubnunoreka [JOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
42 Bbapomerp-anepouns. ATmochepHoe bubnuoreka [IOK
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AAaBJICHUC Ha Pa3JIMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Manowmertpsl. [lopuineBoit

43 .
KUJIKOCTHBIM HACOC
. bubnuorexa [JOK
44 I'napapmirieciuit npece https://m.edsoo.ru/ff0a3136
45 Pemenue 3amgau mo reme "
ATtmocdepHoe naBneHue"
efCTBUE )KUKOCTH U Ta3a Ha
46 fOFPY)KGHHOG B HUX TeEJO. bubnuotexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas pabora «OnpenenecHue
47 BBITAJIKUBAIOIICH CHIIBI, bu6moreka [IOK
JIEMCTBYIONIEH HA TEJO, MOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJIKOCTB)»
JlaGopaTopHas paboTa 1o Teme
48 «HcciaenoBanue 3aBUCUMOCTH Beca bu6mmoreka [IOK
Teja B BOJAE OT 00bEMA MOTPYKEHHOU https://m.edsoo.ru/ff0a3514
B JKUJIKOCTb YaCTH TeJIa»
bu6mmoreka [JOK
49 [napanie rex https://m.edsoo.ru/ff0a3a96
50 JlaGopaTopHas pabota "BrisicHeHHe
YCIJIOBH IJIaBaHUS TeJl B )KUAKOCTH"
bubmuoreka [JOK
51 [1naBanue cynos. Bo3myxomnnaBanue. httos://m. edsoo.ru/ff0azfca
Pemenue 3agau o temam: «IlnaBanue
59 cynoB. Bo3ayxomnaBanue», bubnunoreka [JOK

«Z[aBJ'IeHI/Ie TBECPABIX TCII, JKUJIKOCTEH
n 1a3oB»

https://m.edsoo.ru/ff0a3654
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53

KonTtposneHas paboTa o teme
«/laBiieHne TBEPIBIX TEIN, )KUIKOCTEN
U Ta30B»

54

Mexanndeckas paborta

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a3f82

55

MontHocTs. EAWHUITEI MOIITHOCTH

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a3f82

56

VYpoxk-uccnenosanue "Pacuér
MOIIHOCTH, pa3BUBAEMOH IIPH
noabEMe Mo jgectHuue"

57

[Ipoctbie MexaHn3Mmbl. Poryar.
PaBHOBecue cun Ha ppruare. MomeHT
CHJIBL.

58

Poruaru B TexHuke, ObITY ¥ IPUPOJIE.
JlaGopaTtopHnas pabota
«HccnenoBanue ycioBUil paBHOBECHUS
phIyara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

59

biioku.PaBeHcTBO paboT mpu
HCIOJIb30BAHUU TPOCTHIX
MEXaHU3MOB. "30J0TO€ MPABUIIO
"MeXaHUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

60

Pemenue 3amau 1o reme «Y ciI0BUSA
paBHOBECHS pbluara

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddumumenT mosesnoro aercTeus
MexaHusma. Jlaboparopnas pabota
«M3mepenne KII/I HakioHHOM
TJIOCKOCTH

0.5

62

Pemenue 3agau no teme "Pabora,

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48
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MoiHocTh, KIT/1"

63

Mexanudeckast SHEpTUsl.
Kunernueckas u noTeHuManbHas
SHEPIUs

bubmmorexa [{OK
https://m.edsoo.ru/ff0a4252

64

3aK0OH COXpaHEHUs MEXaHUYECKOU
SHEPrUUu

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT IO TEME
"DKCcrnepUMEHTaNbHOE OTIpeIeTICHUE
M3MEHEHHUS KHHETHUECKON 1
MMOTEHIMAJIBHON SHEPTUU IIPU
CKaTBIBAHWH TeJIa 110 HAaKJIIOHHOMN
mIockocTu"

66

KonTponbnas paborta o teme
«PaboTa 1 MOIITHOCTh. DHEPTHUS»

67

PesepBubIit ypok. PaboTta ¢ Tekcramu
no TeMe "MexaHnueckoe IBuxkeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

68

PesepBubiit ypok. PaboTta ¢ Tekcramu
o teMme "Pabora. MOIIHOCTE.
Oneprus"

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrpoabubie | IlpakTHueckue
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
Temmnepatypa. CBsi3b TEMIIEpaTyphl CO
1 CKOPOCTBIO TETJIOBOTO JIBUKCHHUS 1 0 0
YaCTHIL
OcCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
2 KHHETUYECKOHW TEOPHUHU U UX OTIBITHBIC 1 0 0 bubmorexa OK
P https://m.edsoo.ru/ff0a5256
TIOITBEPK ICHUS
3 Buyrpennss sneprusi. Crioco0bt 1 0 0 bubnuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
4 Buael Tenonepenayu. 1 0 0 bubnuoreka [IOK
TermmonpoBOJHOCTh https://m.edsoo.ru/ff0a6412
5 Konseknus. Uznyuenue 1 0 0
Ypoxk-koupepennus "IIpakTuyueckoe
6 HCIIOJIb30BaHUE TEIJIOBBIX CBOMCTB 1 0 1 bubnuoreka [JOK
BEIIECTB U MaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"
7 Enuaune koaudecTBa 1 0 0 bubmuoreka [JOK
Ter10Thl. KOJIMueCcTBO TEIIOTHI. https://m.edsoo.ru/ff0a6976
bubmuoreka [JOK
8 v . 1 0 0
ACTBHAR TEIIOEMEOCTD BetecTsa https://m.edsoo.ru/ff0a540e
9 YpaBHEeHHE TEIJIOBOTO OanaHca. 1 0 0 bubnunoreka [JOK
TennooOMeH U TemI0OBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
10 JlaGopatopHas pabota "HccnenoBanue 1 0 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
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https://m.edsoo.ru/ff0a7088

SIBIICHUSI TEIUNIOOOMEHA TIpU
CMELIMBAHUM XOJIOJHOW U ropsden
BOJIBI"

https://m.edsoo.ru/ff0a6a98

Pacuer konmdecTBa TEILIOTHI,

11 HEOOX0IMMOTO JIJISl HAarpeBaHUs Teja |
BBIJICIIIEMOTO MM IIPH OXJIXKICHUU

12 JlabopaTtopHnast padota "OnpeneneHnue bubnuorexa [JOK
YACIBHOM TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0aébb0

13 DHeprus TOIUBa. Y IeibHas TEIIoTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a

14 3aKOH COXpaHEHHUs U MpeBpalleHUs
SHEPTUH B TCIUIOBBIX MPOIIECCaX
ArperatHble COCTOSIHUS

15 BeniecTBa.llnaBnenve u oTBepaeBaHue bubnuoreka [IOK
KPUCTAJUIMYECKUX TE. Y AebHas https://m.edsoo.ru/ff0a71d2
TEIUIOTA TIaBJICHUS

16 YV nenpHasg TEIUIOTA IJIABJIEHUS.

bu6mmoreka [JOK

17 Pemmerie sajas. https://m.edsoo.ru/ff0a5800
Ucnapenue. [lornomenue sHepruu

18 MIPU UCTIAPEHUU JKUIKOCTH H bubmorexa HOK

https://m.edsoo.ru/ff0a740c

BbIJIEJICHUE €€ MPU KOHJICHCAIIUH Tapa.
Kunenue. ¥YnenpHas Temnora

19 napooOpazoBaHus U KOHJCHCAIIUH. bubnunoreka [JOK
3aBUCHUMOCTb TEMIIEPATYPbl KAIIEHUS https://m.edsoo.ru/ff0a786¢c
OT aTMOC(EepHOTO TaBIEHUS

20 Pemenue 3amau. bubmiorexa LIOK

https://m.edsoo.ru/ff0a5530



https://m.edsoo.ru/ff0a6a98
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bubmuoreka [JOK

21 Bnaxxnocts Bo3yXa.
Ax https://m.edso0.ru/ff0a7628
29 JlaboparopHnas padota "Onpenernenne bubnuorexa [JOK
BJIQYKHOCTH BO31yxa" https://m.edsoo.ru/ff0a5a26
23 Pabora ra3a u mapa npu pacIIMpeHuu.
24 [Taposas Typ6una. KIIJ] TerioBoro bubnuorexa [JOK
JIBUTATEs. https://m.edsoo.ru/ff0a72fe
KII/ TermoBoro npurarens. TennoBbie
25 I[BI/IJI:"[aTeJ'II/I 1 3aIllUTa OKPY>KAIOIIEH brbmmorexa [OK
PYx https://m.edsoo.ru/ff0a7c7c
CpeIbI
[ToaroToBka K KOHTPOJIBLHOU paboTe 1Mo
26 teme "TeroBele siBneHus. 3menenue bubamorexa [IOK
. . https://m.edsoo.ru/ff0a83f2
arperaTHhIX COCTOSTHUH BEIIeCTBA
KonTtponsHas padoTa o teme
27 "TenoBble sBieHus. Vi3MeHenue Bubmmorexa [IOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUH BeIllecTBa
DnekTpusanus tei. [[Ba poaa
28 ANEKTPUYECKUX 3apsI0B.
B3anmopeiictBue 3apsoKeHHBIX TEI
bubnuoreka [JOK
29 DIEKTPOCKOIL. DIEKTPUIECKOE TI0JIE. 1
https://m.edsoo.ru/ff0a8a0la
VYpoxk-uccnenoanue "JlelictBue
30 AJIEKTPUYECKOTO MOJIS Ha MPOBOJHUKHU
U TUDJIEKTPUKH"
31 JlenuMOoCTb 2JIEKTPUUYECKOTO 3apsijia. bubnuoreka [IOK
Crpoenue aToMma. https://m.edsoo.ru/ff0a87e4
39 OOBbscHEHNE NMEKTPUUECKUX bubnunoreka [JOK

HBHGHHﬁ.HpOBOHHHKH " JUDJICKTPHUKHU.

https://m.edsoo.ru/ff0a8ef6
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https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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VYpok-uccienoBanue "Onexkrpusanus

33 TEJI MHAYKIUEH U TIpH 1
CONIPUKOCHOBEHUU"

DNEKTPUUYECKUHN TOK, YCIOBHUS €ro

34 cymecTtBoBaHus. McTouHnku 0 bubnuorexa [JOK
AIEKTPUYECKOTO TOKA. DIEKTPUUECKas https://m.edsoo.ru/ff0a95a4
IIEb U €€ COCTABHBIC YaCTH
Tok B meTannax./lercTBust

35 AJIEKTpUIEeCcKOro Toka. Hampasnenue 0 bubmorexa HOK

P ’ P https://m.edsoo.ru/ff0a96b2
TOKa.

36 Cuna toka. EqMHAIIBI CHITBI TOKA. 0
Awmmepmertp. JlabopaTtopHas pabora

37 "COopKa IEKTPUICCKOH TIeMu U 05 bubmuorexa [JOK
U3MEpPEHHE CUJIbI TOKA B PA3JINYHBIX €€ ' https://m.edsoo.ru/ff0a8bd6
y4yacTkax"

DIIEKTPUYECKOE HANIPSKEHHUE.

38 Boastmerp. JlaboparopHas padoTa 05 bubnuoreka [IOK
"M3mepeHue u peryaupoBaHue ' https://m.edsoo.ru/ff0a%e14
HanpspKeHus"

DNEKTPUUYECKOE COMTPOTUBIICHHE
39 MIPOBOJTHUKOB. EMHUIIBI 0 bubmmorexa [OK
POBO - BTN https://m.edsoo.ru/ff0a90cc
COTPOTHUBIICHUSI.
3aBUCHUMOCTh CHJIBI TOKA OT
40 HanpspkeHus. 3akoH OMa g yJacTka 0 bubmnorexa [IOK
P ’ i https://m.edsoo.ru/ff0aad4a
enu
Pacyer conpoTHBIeHHS TPOBOJHHKA.
bu6mmoreka [JOK
41 VY enbHOE CONMPOTHUBIICHHUE BEIIECTBA. 0

Peocratsl.

https://m.edsoo.ru/ff0aa738
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JlaboparopHuas padota "Onpenenenue

42 CONIPOTHUBIICHUS ITPOBOJHUKA MIPU bubmmorexa [JOK
https://m.edsoo.ru/ff0aa738
TTOMOIIIM aMIIEPMETPA U BOJIBTMETPA.
JlaboparopHas padota "HMccrnenoanue
3aBHCUMOCTHU CHJIBI TOKA, UIYIIIETO
43 gepes pe3nucTop, oT conpom}B,JIfeHm brbmmorexa [OK
https://m.edsoo.ru/ff0aa04e
pe3ucTopa U HANpsDKSHUS Ha
pesucrope"
44 [TocnenoBarenbHOE COCTMHEHUS
MIPOBOTHUKOB
JlabopaTtopHnas pabota "IIpoBepka
45 MpaBUJIA CIOKEHUS HANPSIKEHUN TTPU bubnuoreka [IOK
MOCJIETIOBATEIBHOM COEAMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
46 [TapannensHO€ coeMHEHUE
MIPOBOTHUKOB.
JlaGopaTtopHnas pabora "IIpoBepka
47 npaBuJia JJisl CUJIbl TOKa IPU bubnuoreka [JOK
MapajjieIbHOM COCIMHEHUHN https://m.edsoo.ru/ff0aadle
pe3ucropon"
Pemenne 3a1a4 Ha mpuMEHEHHE
48 3akoHa Oma sl pa3jiuyHOTO bubmorexa LIOK
https://m.edsoo.ru/ff0aaf8a
COCTMHECHUS TIPOBOTHUKOB
49 PaboTa 1 MOIIHOCTB AJIEKTPUUECKOTO bubnunoreka [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopatopHas pabora "Onpeznenenue BuGmiorexa OK
50 pabOThI U MOIITHOCTH 3JIEKTPHUUECKOTO

TOKa"

https://m.edsoo.ru/ff0ab3e0
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SHGKTPI/I‘-IGCKI/IC HarpcBaTCJIbHBIC

bubmuoreka [JOK

51 npubopsl. KopoTkoe 3aMbIkaHHeE. 0 httos://m.edsoo.ru/ff0ab60
[Ipenoxpanurenu.
[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMme "DIEKTPUUECKUe 3apsibl.
52 3ap91>1<eHHmepTeJ1a 17870'¢ ™ 0 Bubnuorexa LIOK
. . https://m.edsoo.ru/ff0abd2c
B3auMoeiicTBus. [TocTosTHHBIM
ANEKTPUIECKUH TOK"
KonTponsnas pabora no teme

53 "DnexTpudueckue 3apsaabl. 3apsyKEHHbIE 0 bubmuorexa [JOK
TeJIa U UX B3aUMOJICUCTBHUS. https://m.edsoo.ru/ff0abea8
[TocTosIHHBIN 3EKTPUYECKUNA TOK"

54 MarnuTtHoe mmojie. MarHuTHOE MoJIe 0 bu6moreka [IOK
NpAMOTro Toka.MarHUTHBIE JTMHUU. https://m.edsoo.ru/ff0acld2
MarsauTHo€e T0JIe KaTYIIKH C TOKOM.

55 OnexkrpomarHuThl. [ I[puMenenue 0 bubmorexa IOK

https://m.edsoo.ru/ff0a9838
AIIEKTPOMArHHUTOB.
[ToctosiHHbIE MarHUTHl. MaruutHoe

56 T10JI€ TIOCTOSTHHBIX MarHUTOB. 0
MaruauTHO€ 10Jie 3eMJIH.

57 Ypok-uccnenoanue "N3yuenue noneit 1 bubnunoreka [JOK
MOCTOSIHHBIX MarHuToRB" https://m.edsoo.ru/ff0ac3d0

58 MaruauTHO€ 10Jie 3eMJIM U €ro 0 bubmuoreka [JOK
3HAUEeHHE I )KU3HU Ha 3eMile https://m.edsoo.ru/ff0acOba
JlelicTBME MarHUTHOTO TMOJIA Ha

59 MPOBOJHHK ¢ TOKOM. JlaboparopHast 05 bubnunoreka [JOK

pabota "U3ydyeHue necTBus
MAarHUTHOTO TOJISI HA IPOBOIHUK C

https://m.edsoo.ru/ff0ac74a
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TOKOM"

[ToaroToBKa K KOHTPOJILHOU pabOTe 1O

60 Teme "DIEeKTPHUECKIE U MarHUTHbIE 1 0
siBJIeHHS "
KonTtposnsHas paboTa o teme
61 "DneKTprUuecKre U MarHUTHbIE 1 0 brbmmorexa LOK
| https://m.edsoo.ru/ff0acb14
SIBJICHUS
62 Hcrounuku cBera. Pacnpocrpanenue 1 0 bubnuorexa [JOK
CBETa. https://m.edsoo.ru/ff0ac86¢c
63 OTtpakeHue cBeTa. 3aKOH OTPAKCHUE 1 0
CBeTa.
64 [Tmockoe 3epkaino. 3epkaabHOE U 1 0
paccessHHOE OTPaKEHHUE.
65 [Ipenomiienne cBera. 3akoH 1 0
MPETOMJICHHUS CBETA.
66 JIuu3el. OnTHYecKas Cujia JIMH3BI 1 0 Bubnmorexa [JOK
https://m.edsoo.ru/ff0acc5e
. bu6mmoreka [JOK
67 N300 1 0
SODPANCIHIL, JABACMRLS 0L https://m.edsoo.ru/ff0acdc6
68 PesepBubIit ypok. PaboTta ¢ Tekcramu 1 0
1o tTeme "MarHuTHele sBJIeHUS"
BIIEE KOJIMYECTBO YACOB I1
ObL] O CTBO YACOB IIO 68 145

I[TPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KosnuuyectBo 4yacos DJIeKTPOHHBbIE
Ne Tema ypoka Konrpoabubie | IIpakTHyeckue Aara tupposhbie
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsI padoThbI pecypest

MexaHnueckoe JBHKEHHUE.

1 MarepuanbHas Touka.Cucrema 1 0 0
oTcyeTa.

5 [Tepemenienue.Onpenenenue 1 0 0 bu6moreka [IOK
KOOPJIMHATHI JIBHXKYIIETOCS TENa. https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITpsAMONIMHEHOE 1 0 0 bubnuoreka [IOK
NIBIDKEHUE https://m.edsoo.ru/ff0ad19a
I'paduaeckoe npencraBneHne

4 nBrkeHus. HepaBaomepHoe 1 0 0
NpAMOJIMHENHOE ABWKeHUE. CpeiHss u
MTHOBEHHAsl CKOPOCTh

5 [IpsimonrHeHOE PaBHOYCKOPEHHOE 1 0 0 bubnuoreka [JOK
JIBI)KEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JBMKeHHS. ['paduk 1 0 0
CKOPOCTH
JlaboparopHnas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu 1 0 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBKEHUH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM 1iockocTh"

8 IlepseIii 3akoH HproToHa. BekTop cuiibl 1 0 0 Bu6mmorexa LIOK

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae612

9 Bropoii 3akon HeroToHa. bubmuorexa [IOK
PaBHozelicTByIOIIAsA cuiia https://m.edsoo.ru/ff0ae72a
10 Tperuii 3akon HeloToHa. bubnuorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
11 CBoboanoe nagenue tei. OnbITH
lNanmies
Cuna TSHKeCTH U 3aKOH BCEMUPHOTO
12 TATOTEHUS. Y CKOPEHHE CBOOOHOTO bubmmorexa [OK
https://m.edsoo.ru/ff0af044
TaJIeHUs
Ypok-koHpepenuus "JBukeHue Ten
13 BOKPYT TPaBUTAI[MIOHHOTO IIEHTpa
(Conneunas cucrema). ['anmaktuxu"
Pemenne 3amau no teme "Cuna
14 TSOKECTU U 3aKOH BCEMUPHOTO bubmorexa IOK
" https://m.edsoo.ru/ff0af5f8
TATOTEHUS
PaBHOMEpHOE IBHXKEHUE IO
15 okpyxxHocTH. [lepuoa u yacrtora bubnuoreka [IOK
oOpamienus. JluHeitHas u yrioBas https://m.edsoo.ru/ff0ael76
CKOpOCTH
16 LleHTpoCTpeMHUTEIEHOE YCKOPEHUE
17 IlepBas kocMHuUecKasi CKOPOCTb. bubnunoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
18 Pemenue 3a1a4 Ha npUMEHEHHNE bubnnoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [JOK
19 Cuna ynpyroetit. 3ako yka https://m.edsoo.ru/ff0aeca2
20 Pemenne 3agau no reme «Cuna

YIIPYrOCTH»



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

21 Jlaboparopuas pabota «Onpenenenue bubnmoreka [JOK
KECTKOCTH IPYKUHBI» https://m.edsoo.ru/ffOaee28

bubmmoreka [{OK

22
Cua Tpeiis https://m.edsoo.ru/ff0af738

93 Pemenne 3agau no teme «Cuna bubmmoreka [{OK
TPEHHUS https://m.edsoo.ru/ff0afa26

24 JlabopaTtopHnast padota "OrnpezneneHue bubnuoreka [JOK
Ko3(¢duLMeHTa TPEHUs CKOJIbKEHUs" https://m.edsoo.ru/ff0af8be
Pemenue 3amga4 o teme "3aKoHbI

25 Herotona. Cuna octu. Cuiia bubmorexa HOK

. YHPYFOCTH. https://m.edsoo.ru/ff0afb8e
TPECHHUS
PaBHOBecne MmaTepuanbHOM TOUKH.

26 AGcomroTHO TBEpIOE Teno. PaBHoBecHe bubmuorexa [JOK
TBEPAOTO Teja C 3aKPEMIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpallleHUS

27 MowmenT cuibl. LleHTp TsKecTH

28 Pemenne 3agau mo reme "MoMeEHT bubmuorexa [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka Kk KOHTPOJIBHOM paboTe 1Mo

29 Teme "MexaHuyeckoe JIBUKEHUE Bubmmorexa LIOK

N ”H ’ https://m.edso0.ru/ff0b0408
BsaumoneiictBue Ten
KounTtponbHas paborta no teme
30 "MexaHn4eCcKOe JTBIKCHUC bubmmorexa [JOK
N g | ’ https://m.edso0.ru/ffOb06ec
BsaumoneiictBue Ten
Nmnynsc Tena. Umnynsc cuiel. 3aKkoH
31 COXpaHEHUS UMITyJIbca. YTIPYroe u bubmmorexa [IOK
p Y o pyr https://m.edsoo.ru/ffob07fa
HEYNpyroe B3auMoICHCTBHE
32 Pemenne 3agau mo Teme "3akoH bu6mmoreka [JOK



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

COXpaHEHUs UMIysbca"

https://m.edsoo.ru/ff0b096¢

VYpoxk-koupepenuus "PeaktuBHoe

33 JBIKEHUE B MIPUPOJIC U TEXHUKE"
bubmmoreka [{OK
34 Mexanndeckasi paboTa U MOIITHOCTh httos://m.edso.ru/f0b0ag4
35 PabGoTta cuibl TSDKECTH, CHITBI bubmmoreka [{OK
YIOPYTOCTH M CHJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUJIBI TPEHUS ITPU
PaBHOMEPHOM JBHKEHUH TeJIa 10
TOPU30HTAIBHON TTIOBEPXHOCTH
37 CBs13b SHEpruu 1 paboTHI.
[TorenumansHas 3HEPTUS
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHHUKe
40 JlaGopaTtopHnas pabdora «3y4yeHue bubnuoreka [JOK
3aKOHA COXPaHEHUS SHEPTU https://m.edsoo.ru/ffOb12fe
41 KonebarenpbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojebaHusl. bubnuoreka [IOK
Broinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuyeckuii 1 NpyKMHHBINA
MasTHUKH
VYpok-uccnenopanue «3aBUCUMOCTh
N bubnuoreka [JOK
44 nepro/a KoJieOaHuii OT KECTKOCTH

MPYKHUHBI U MacChl Tpy3a»

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUsIX

46

Jlaboparopuas pabota «Onpenernenue
9acTOTHI M IEPUOJIa KOJIeOaHMit
MPYKUHHOTO MasSTHHKA

bubmmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

JlaboparopHas pabota «IIpoBepka
HE3aBUCUMOCTH TIEpH0/1a KoJIeOaHMit
rpy3a, MOJIBEHICHHOTO K HUTH, OT
MAaccChl Tpy3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJHbI. CBOWCTBA
MEXaHH4EeCKUX BOJIH. [IpoionbHbIE U
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPAOM Tene. CelicMuYecKue
BOJIHEI"

50

3Byk. PactipocTpaneHue u 0TpakeHue
3ByKa

o1

Ypoxk-uccnenopanue "Habmronenune
3aBHCHUMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTB 3BYKa U BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC

53

Ypok-koHpepenmus "YnbpTpa3ByK u
nH(}pa3ByK B MPHUPOJIE U TEXHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJBHON paboTe 1O
Teme "3aKOHBI COXPaHEHHUSI.
Mexanunueckue kojaeOaHust U BOJHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponpHas pabota o Teme "3aKoHbI



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

COXpaHEeHUs. MeXaHHu4eCcKue
KoJieOaHUs U BOJIHBI"

DIEeKTPOMarHuTHOE TOJIE.

bubmmoreka [{OK

56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH
VYpok-konpepenuus "lkana
58 AJIEKTPOMAarHUTHBIX BOJIH. bubnnorexa [JOK
Hcnonp30BaHue 3JIEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIT COTOBOM CBSI3H"
VYpoxk-uccnenoanue "N3yueHne
. bubmuorexa [JOK
59 CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6c
MTOMOTIIHI0 MOOMIIBHOTO TenedoHa
Pemenue 3aga4 Ha onpeneneHue
60 YaCTOTHI U JUTMHBI DJIEKTPOMAarHUTHOM
BOJIHBI
DneKTpOMarHuTHasl MPUpPOJa CBETA.
61 Ckopoctb cBeta. BonHoBbIe cBoMicTBa Bubmmorexa [JOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku ceta. [Ipsamonnneitnoe
62 acIpoCTpaHEeHHE CBETA. 3aTMEHUS bubmorexa HOK
pacupoctp ’ https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpak€HHUs CBETa. 3epKaia.
63 PCI_HCHI/IGPSEI ad Ha I I/IMeHelj-II/Ie 3aKOHA Bu6mmorexa LIOK
A P https://m.edsoo.ru/ff0b38c4
OTpa)XeHUs CBETa
64 IIpenomnenne cBera. 3aKoH bubnuoreka [IOK
MIPEJIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
65 [lonHoOE BHYTpEHHEE OTPAKEHHUE CBETA. bubnuorexa [IOK

Hcnonp30BaHue MOJIHOTO BHYTPCHHECTO

https://m.edsoo.ru/ff0b3c5c¢c



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
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https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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OTPAXKCHUS B OIITUYCCKHUX CBECTOBOJAAaX

JlaboparopHas padota "MccrnenoBanne
3aBUCHMOCTH YIJIa MPEIOMIICHUSI

06 CBETOBOTIO Jy4a OT yIJia NaJeHus Ha
rpanuue "Bo3yx-crexsio""
Ypok-koHpepenmus "Vcnonb3oBanne
67 MOJTHOTO BHYTPEHHETO OTPaKCHUS:
CBETOBO/IbI, OTITUKOBOJIOKOHHAS CBSI3b"
bubmmoreka [{OK
68 JIun3el. OnTHYecKas Cuiia JIMH3BI httos://m.edsoo.ru/fOb3f2c
. bubmuorexa [JOK

69 [TocTpoeHue N300paXkeHUH B IMH3AX httos://m.edsoo.ru/ffob4dda
JlabopaTtopHnas pabota "Onpenenenue

70 (hOKYCHOTO PacCCTOSIHHUS M ONITUYECKOMN bubmorexa OK
CHTE cobparomedi 35" https://m.edsoo.ru/ff0b4206

71 Ypoxk-koupepenius "OnTuyueckue bubnuoreka [IOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'ma3 xak ontuyeckasi cucrema. 3peHue bubmorexa HOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koupepenius "JlepekTl 3peHusl.

Kak coxpanuts 3penue"
Paznoxxenue 6enoro cBeTa B CIEKT.

74 Onbitel HetoToHa. Croxkenue bubnnoreka [JOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopHas padota "OnbITh IO

75 Pa3loKEeHUIo OEJI0ro CBeTa B CHEKTP U Bu6mmorexa LIOK

BOCIIPUATHUIO OBETA MIPEAMCTOB IIPU UX

https://m.edsoo.ru/ff0c0e2a



https://m.edsoo.ru/ff0b3f2c
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HaOJI0IEHUH Yepe3 [BETOBbIC
¢bmibTph!"

Ypok-npaktukym "BosHoBbIE

76 CBOICTBA CBETa: IUCIIEPCHS,
uHTephepeHtys u audpaxus”
77 OmnsiTel Pesepdopaa u muranerapHast bubnuorexa [JOK
MO/JIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue v noryionieHue cBera
. bubnuorexa [JOK
79 aromoM. KBanThbl. JIuHeituaTeie
https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypoxk-nipaktukym "Habmonerne bubmuorexa [JOK
CIEKTPOB HUCITYCKaHHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BHIbI Bubnmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenue atromHoro siapa. Hykinonnas bubnuoreka [IOK
MOJENb https://m.edsoo.ru/ff0cl8ac
83 PaanoakTuBHBIE TTpEBpalICHHUS. bubnuoreka [JOK
N3oTomb! https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mmo teme: bubnuoreka [JOK
"PagnoakTuBHBIC NpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon nomypacmana
Ypoxk-koHdepennus "PainoakTuBHbIC
86 1/13131 eHI/Ii([b Bpn ; oJie MI; WIIHHE bubmmorexa [JOK
1 . PHPOAE, MEHIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHble peakiuu. 3aKOHBI
AeP peatht bubnuoreka [JOK
87 COXPAHEHHUs 3apsJ0BOIO U MacCOBOTO

YHUCCJI

https://m.edsoo.ru/ff0cl1c58



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
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88

DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b
MacChl U SHEPrUU

bubmuoreka [JOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amgau o reme "Anepueie
peakuun"

90

Peakium cuHTe3a U JETICHUS EP.
Wcrounuku sHeprun CosHua U 3BE3]

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepenuus "AnepHas
sHepreTuka. JlencTeus
paaOaKTUBHBIX U3JIYYEHUI HA )KUBbIC
OpraHu3mbl"

92

[ToaroToBka K KOHTPOJILHOU paboTe 1Mo
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMAarHUTHBIC BOJIHBI.
KBanToBbIe siBneHUA"

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponsHas padoTa o treme
"DNeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBL.
KBanToBbIe siBIeHUS"

94

[ToBTOpEHME, 060OIICHNE.
JlaGopaTopHbie pabOThI 1O KYpCy
"BzaumoaeiictBue ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, o6o0meHue. Pemenue
pacyYeTHBIX U KaYECTBEHHBIX 3a/a4 110
teme "TemnoBsie nmporecch”

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX U KAUeCTBEHHBIX 3a]1a4 110
teme "KII/] TerioBbix aABUTaTeneun"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, o0oOmenHue. Pemenne

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

PACUCTHBIX U KaUCCTBCHHLIX 3a1a4 110
teme "KIIJ] anekrpoycTtaHOBOK"

https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, oboOIICHNE.

bubmmoreka [{OK
1 1
9% 'J'Ia60paTOpHHe paGOHTH Ho kypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE ABJICHUS
[ToBTOpenue, 0606menue. Pabora ¢
99 TEKCTaMH T10 TeME "3aKOHBI 1 0 bubnmorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHCHI/ISI B MCXaHUKCEC
[ToBTOpenue, o6o61eHne. PaboTa ¢
100 TekcTamu 110 TeMe "Kosebauus u 1 0 bubnmorexa LOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606menue. Pabora ¢
101 TekcTamu 110 TeMe "CBeToBBIE 1 0 bubmmorexa [OK
| https://m.edsoo.ru/ff0c3044
SIBJIICHUS
[ToBTOpenue, o6o6menue. Paborta ¢
102 TekcraMu 1o TeMe "KBantoBas u 1 0
snepHas puzuka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME

OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATE/IbHbIE YYEEHbIE MATEPUAJIbI 4191 YYEHUKA

7 KNACC

dusuka, 7 knacc/NepsbiwknH A.B., 000 «JPODPA»; AO «U3patenbctso MpocseweHner; poda;

8 KNACC

dusumka 8 knacc/MepbiwKuH A.B., 000 «IPODA»; AO «MN3paTenbcrso MNpocseleHme»; Apoda;

9 KNACC

dusumka 9 knacc/ NepbliwknH A.B., TyTHUK E.M., 000 «[JPO®A»; AO «MN3aaTenbcTso MNpocselieHme;
METOAUYECKME MATEPUABI ANA YYUTENA

7 KNACC

1.. ®dnsmKa. Tectbl. 7 Knacc (aBTopsbl: H. K. XaHHaHoB, T. A. XaHHaHoOBa).

2. ®usmka. CamocTonATeIbHbIe U KOHTPOAbHbIE paboTbl. 7 Knacc (aBTopbl: A. E. MapoH, E. A. MapoH).
—M.:Apoda, 2019

4. dusmka. Angaktnyeckne matepuansl. 7 knacc (astopsl: A. E. MapoH, E. A. MapoH). — M.: ipoda,
2019 5. ®usuka. AnarHoctmyeckne pabotbl. 7 Knacc (aBTopsl: B. B. LLlaxmaTosa, O. P. LLedep). — M.:
Opoda,2019

6. dnsnka. C60pHMK BONpPOCOB U 3aga4. 7 Knacc (aBTopbl: A. E. MapoH, E. A. MapoH, C. B.
Mosovickuii). —M.: Apoda, 2019

8 KNNACC

1. lykawuk B.U. cbopHUK 3aga4 no pusmnke ansa 7-9 knaccos obueobpasoBaTebHbIX yupexaeHuii /
B.W. Nykawwuk, E.B. MBaHOBa. — M.: lNpocseweHmne, 2019.

2. MapoH, A. E. du3sumKa. 8 KA.: guaakTuyeckme matepuansl / A. E. MapoH, E. A. MapoH.— M.: [ipoda.
2019 3. MapoH, A. E. ®13umKa. 8 KN.: TPEHUPOBOUHbIE 3a4aHNA; 3a4aHUA AN1A CAMOKOHTPONA;

CamocrosTenbHble paboTbl 1 Ap. YuebHomeToaudeckoe nocobue / A. E. MapoH, E. A. MapoH. — M.:
Opoda. 2019.

4.EHoxoBuY A.C. CnpaBoYHUK Mo pM3MKe U TeXHUKe. YuebHoe nocobue ans ydawmxca. M.
MpoceeweHue, 2019.

9 KJTACC

1. CoOopuuk 3ama4u o pu3uke s 7-9 KiraccoB 00Imeo0pa3oBaTeIbHBIX yupekaeHuit. B.1.
Jlykammxk, B.M. Metinep, E.B. MBanosa — [Ipocsemenne, 2015.

2. MapoH, A. E. dusumKa. 9 KA.: guaakTndeckne matepuanbl / A. E. Mapon, E. A. MapoH.— M.: ipoda.
2019



LUNDPOBBIE OBPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETU MUHTEPHET
7 KNACC

http://school-collection.edu.ru/

8 K/TACC

http://classfizika.ru/,

https://resh.edu.ru/

http://www.fizika.ru/

http://physics03.narod.ru/

https://learningapps.org/index.php?overview&s=8&category=0&tool=

9 KNNACC

http://www.fizika.ru , http://school-collection.edu.ru, http://classfizika.ru/



http://school-collection.edu.ru/
http://classfizika.ru/
https://resh.edu.ru/
http://www.fizika.ru/
http://physics03.narod.ru/
https://learningapps.org/index.php?overview&s=&category=0&tool
http://www.fizika.ru/
http://school-collection.edu.ru/
http://classfizika.ru/

