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I[TOACHUTEJIbHAA 3AIINCKA

Pabouas nporpamma o ¢usuke st 10-11 ximacca cocraBieHa Ha OCHOBE:

1) ®enpepanbHOrO0 TOCYAAPCTBEHHOTO O00Pa30BATEIbHOIO CTAHAAPTa CPEIHEro OOIIero
o0Opa3zoBaHus;

2) OCHOBHOH 00pa30BaTEIILHOM MPOrpaMMbI CpeaHero oomiero oopaszosanus MbOY «COIII
c.Pycckas Xananp UepnsiHckoro paitona benropojckoit odnactuy;

3) mpUMEpHOI MPOrpaMMbl CPEAHEro 00IIero 00pa3oBaHus M0 (PHU3HKE;

4) mporpammbl sl 001Ie00pa3oBaTeNbHbIX yupexaeHuid. Pusnka. Paboune nporpaMmel.
[IpeamerHas muHUS yueOHUKOB cepun «Kmaccuaeckuid kypey. 10-11 kmaccsl.
A.B.Illatanuna, M.: [Ipocsemienue, 2017r.

5) aBTOpPCKHX IPOrpaMM CPeIHEro 00Iero oopa3oBaHus Mo (QU3HKE.

Yueonuk: «OU3UKA» 10 u 11 xnacc muanm «Kimaccuueckuit Kypc» 0a30BbIN U yIITYOJICHHBIN
ypoBeHb aBTopoB ['.5l. Mskumes, b.b.byxosues, H.H. Conxkuii, B.M. Yapyrun nox penakuuei
H.A.ITapdentbeBoii. U3marensctBo: [Ipocemnienue, 2020 r.

B asmopckyto npoepammy eHecenuvl credyloujue UsMeHeHus.

[IPEyCMOTPEHHOE TMPOrpaMMOi pe3epBHOE Bpemsi B KkosnuuectBe 7 yacoB (10 kiacc),
pacmpeneneHo Ha OTpa0OTKYy HaBBIKOB pelIeHHs 3aaad 1o Temam «Mexanuka» — 1 dac,
«MonexynspHas pu3MKa U TepMoIuHaMuKay -1 dac, «OCHOBBI ANEKTPOJUHAMUKU»-2 Yaca U Ha
00o01IeHne 1 TOBTOPEHHE MPOACHHOr0 MaTepuaia 3a Kype 10 kit - 3 gaca. PesepBHoe Bpems B
xonuuectBe 6 vacoB (11 kiacc), pacmpeneneHO Ha 3aKpeIlUIeHHE Marepualia 1mo OTpaboTKy
HaBBIKOB peIlIeHMs 3ajjad 10 paszenam: «DIeKTpoauHamukay - 1 yac, «KonebaHus v BOJHBI» -
1 gac, «Onruka» - 1 yac, «KBanToBas pusuka» — 3 yaca.

KomangecTBo yacos

Ne | Pa3penbl, Tembl Apropckast | Pabouas nporpamma
/1 nporpamma | 10 KJ1. 11 k.
1 Beenenue. dusnka 1 €CTECTBEHHO - HAYYHBINH METO/] 1 1
MO3HAHUS PUPOJIBL.
2 Mexanuka
Kunematuka

3aKOHBI JuHaMHUKH HbproTOHA

Cuiel B MEXaHUKE

3aKOHBI COXPAHCHUSA UMITYJIbCA

3aKOH COXpaHEeHUs MEXaHUYECKOM 3HepIruu

Craruka.

OCHOBBI THAPOMCXAHUKHU

MouiekyJasipHasi pu3uKa ¥ TEPMOANHAMHUKA

OcHOBBI MOJICKYJISIpHO-KHHETHYecKo# Teopun (MKT)

YPaBHeHI/Ie COCTOJAHHA Ia3a.

BzanmHbie IMPCBPALICHUA JKUAKOCTU U I'a3a.

Kunkocrtu.

TBépaple Tena

OCHOBBI TCPMOAUMHAMHKHA

OCHOBBI 2J1eKTPOAHHAMHUKH

DJIEKTPOCTaTHUKA

3aKOHBI MOCTOSIHHOT'O TOKA.

SJICKTpI/I‘IeCKI/Iﬁ TOK B PAa3JIMYHBIX CPCAaAX.
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OCHOBBI YJIEKTPOAMHAMHMKH (MIPOX0JIKEHHUE) 10




MaruutHoe noie.

Aol
oo

DJIEKTpOMArHuTHAsI MHYKITHSI.

8 KoJjie0aHus ¥ BOJIHBI 15 16

MexaHn4deckue KoyjeOaHus

DNEKTPOMArHUTHBIE KOJICOAHMSI.

Mexanuueckue BOJIHBL.

AlwWlOTW
AlwoHiw

:‘)HGKTpOMaFHI/ITHHC BOJIHBI.

9 Onruka 13 14

CaetoBbie BOJHBL. ['eomMeTpruueckasi ¥ BOJIHOBAst ONTHKA. 11

WN3nydeHne U CneKTpbl

10 | OcHOBBI cCHIENHAJIBLHOI TEOPHH OTHOCUTEJIHLHOCTH

OcHoBHI crieranbHOM Teopun oTHocuTenbHOCTH (CTO)

11 | KBanToBas puzuka

CBeTOBBIE KBAHTEI.

AtomMHas pusnka

duznka aTOMHOTO sapa

DJIEeMEHTapHBIC YaCTHUIIBI

12 | Ctpoenue BceneHHoii

CosyHeyHast cucTeMa. CTpOGHI/Ie BCEJIICHHOM
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OO0mas xapakTepucTuKa y4eOHOro npeamera

®du3uka, Kak Hayka O HamOojee OOIIMX 3aKOHaX MPHUPOAbI, BBICTYINAs B KauecTBE
yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMYy 3HaHUH 00
okpyxarorieM Mmupe. IIIkombHBIH Kypc (U3WKH - CHCTEMOOOPa3yIOIIHMHA JUIsl €CTeCTBEHHO-
HAyYHBIX Y4E€OHBIX MPEAMETOB, MOCKOJIbKY (PU3UYECKUE 3aKOHBI JIE)KAT B OCHOBE COJEpP>KaHUs
XUMUH, ONOJIOTHH, PU3NIECKON Treorpaduu U aCTPOHOMUHU.

N3ydenne ¢pusuku sBIsSETCS HEOOXOAUMBIM HE TOJIBKO AJIS OBIAJACHUS OCHOBAMU OIHOMN
W3 €CTECTBEHHBIX HAYK, SABJISIFOIIEHCS KOMIIOHEHTON 00IIero oopa3oBanus. 3HaHUE PU3HKHU B €€
UCTOPUYECKOM DPAa3BUTHM IIOMOIaeT YeJOBEKY IOHATh mporecc (HOPMUPOBAHUS JIPYTUX
COCTABJISIIOIIIMX COBPEMEHHOW KyNbTYphl. [ 'yManuTapHoe 3HaueHHWE (U3MKKA KaK COCTABHOMU
yacTH o0mero o0pa3oBaHUs COCTOMT B TOM, YTO OHA CHOCOOCTBYET CTAaHOBJICHUIO
MUPOIIOHMMAHUSI U Pa3BUTHI0 HAYYHOI'O CHoco0a MBIIIJIEHUS, IMO3BOJISIONIET0 OOBEKTUBHO
OLICHUBaTh CBeleHUs 00 okpyxaromeMm Mupe. Kpome TOro, oBnajeHue OCHOBHBIMHU
(¢u3NYECKUMHU 3HAaHUAMU Ha 0a30BOM YPOBHE HEOOXOIMMO MPAKTUYECKU KaXKJAOMY UYEJIOBEKY B
COBPEMEHHOM KU3HHU.

Jna pemenust 3anad  (GOpMHpPOBAHHS OCHOB HAyYHOTO MHUPOBO33PEHUS, Pa3BUTHUSA
MHTEJUIEKTYaJbHBIX CIIOCOOHOCTEH M IO3HABATENbHBIX WHTEPECOB IIKOJBHUKOB B Ipoliecce
U3Yy4eHUs (QU3UKH OCHOBHOE BHUMAaHUE CIEYeT YAENATh HE CTOJIbKO Mepeiade CyMMbI TOTOBBIX
3HAaHMM, CKOJBKO 3HAKOMCTBY C METOAAMM HAy4YyHOrO IIO3HAHMs OKpPYXKAIOLIEr0 MHpa,
MIOCTaHOBKE MpoOJeM, TpeOYyIIUX OT Y4YallluXCsl CaMOCTOSITENIbHOM MAESTENbHOCTH IO HX
pa3peleHuIo.

esan n3ydyenus pU3MKHN B CPpeAHel IKoJIe:

— ¢dbopmHpoBaHrEe y 00y4alOIIMUXCS YBEPEHHOCTH B LIEHHOCTH 00pa3oBaHUs, 3HAYUMOCTH

GU3MYECKUX 3HAHUN ISl KaKJIOTO YeJIOBEKa, HE3aBUCUMO OT ero mnpodeccHoHaTbHOU

JESTEIILHOCTH;

— OBJIaJICHHE OCHOBOINOJAralolUMi (DU3NUECKUMH 3aKOHOMEpPHOCTSMHM, 3aKOHaAMH U

TEOPHSIMU; pacUIMpeHre o0bEMa HCIONb3YeMbIX (DU3NYECKHX TOHSATHHA, TEPMHHOJIOTUH U

CUMBOJIUKH;

— npuobpereHue 3HaHUK O (yHIAMEHTAIBHBIX (U3NYECKUX 3aKOHAX, JIeXKAIIUX B OCHOBE

COBpPEMEHHOM (pn3UUYeCcKOil KapTHUHBI MHUpa, 0 HanOoJiee BaKHBIX OTKPBITUSAX B 00J1acTH (PU3MKH,
3




OKa3aBIIUX OMpEACISAIONIee BIUSHUE HA pA3BUTHE TEXHUKM M TEXHOJIOTUU; TIOHUMaHUE
(U3UYECKON CYIITHOCTH SIBJICHUH, HaOI01aeMbIX BO BceneHHoi;

— OBJIAJICHNEC OCHOBHBIMU METOJAMH HAyYHOTO IMO3HAHUS MPUPOJIBI, UCIOIb3YEeMBIMU B
¢busuke: HaOIIOJCHME, OMNHMCAHHWE, U3MEPEHHE, BbIABI)KCHHE THUIOTE3, IPOBEICHUE
OKCIIEPUMEHTA; OBJIAJICHUE YMEHUSMHU 0O0OpabaThiBaTh JaHHBIC JKCIICPHUMEHTa, OOBSICHATH
MOJIyYEHHBIE PE3YJIbTaThl, YCTAHABJIMBATh 3aBUCUMOCTU MEXIY (PU3NYECKMMH BEIMYMHAMHU B
HAOJI0/TAEMOM SIBIICHUH, JIeTaTh BHIBOJIBI;

— oTpaboTKa yMeHHUs pemaTth Gu3nYecKre 3aJa4un pa3Horo YpoBHS CII0)KHOCTH;

— MPUOOpPETEHUE OMBITa PA3HOOOPA3HOH JCSITEILHOCTH, OTIBITA TO3HAHUS U CAMOIIO3HAHUS;
YMEHHMH CTaBUTh 3a/ladyM, peuiatb MpoOsieMbl, MIPUHUMATh PELICHUs], UCKaTh, aHAIU3UPOBATh U
oOpabareiBaTh HH(POPMAINIO; KIFOUEBHIX HABBIKOB (KIIOYEBBIX KOMIICTCHIIUN), WMCIOIIUX
YHHUBEpPCAIbHOE 3HAUYEHUE: KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB COTPYIHHUYECTBA, HABHIKOB
U3MEpEHM, HaBBIKOB 3((HEKTHBHOTO U 0€30MaCHOTO MCIOJIB30BAHUS PA3TUYHBIX TEXHUYCCKHX
YCTPOMCTB;

— OCBOGHHUE CIIOCOOOB HCIIOB30BaHMS (PU3UYECKUX 3HAHUU IS PEIICHUS MPAKTHYCCKUX
3aja4, JUis OOBSCHEHHUS SIBICHUH OKpyXKarolell AedCTBUTENbHOCTH, [UIsi oOecreyeHus
0C30MMaCHOCTH KU3HU U OXPAHBI IIPUPOIBI;

— pa3BUTHE MTO3HABATEIbHBIX UHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B TIpOIeCCe MPUOOPETEHUS 3HAHUI C MCIOIB30BAaHUEM PAa3IMYHbIX UCTOYHHKOB MH(DOPMAIIMU U
COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHH; yMEHHH ¢opMynupoBaTh U OOOCHOBBHIBATh
COOCTBEHHYIO TO3UIHUIO MO OTHOMICHUIO K (pu3mueckol WH(OpMAINH, MOTy4aeMOi U3 pa3HbBIX
HCTOYHUKOB;

— BOCIIUTAHHUE YBAXUTCIHHOTO OTHOIICHHS K YIEHBIM U UX OTKPBITHIM; YyYBCTBA TOPJOCTH
3a POCCUHCKYIO (U3UUYECKYIO HAYKY.

OcoOeHHOCTh IeNenoyaranus il 0a30BOrO0 YPOBHS COCTOMT B TOM, YTO OOydYeHUE
OpPUEHTUPOBAHO B OCHOBHOM Ha ()OPMHUPOBAHUE Y 00yYarONMXCcs 00IIel KyabTyphl 1 HAYYHOTO
MHUPOBO33PEHUS, HA HCITOJIb30BAHKE MTOJyUYCHHBIX 3HAHUN M YMCHHI B IOBCETHEBHOMW KU3HU.

Copmepxanne Kypca (M3HKH B TporpaMMme cCpeaHero oOmiero oOpazoBaHUs
CTPYKTYpUPYETCSl Ha OCHOBE (PM3UUYCCKUX TECOPUH M BKIFOYACT CIICIYIONINE Pa3JIeiibl: HAYIHBIN
METOJl TO3HAaHUS TMPUPOJIbI, MEXaHHKa, MOJIEKYJspHas ¢u3MKa U TEePMOJUHAMMUKA,
JJIEKTPOJIMHAMUKA, KOJICOAHWS W BOJIHBI, ONTHKA, CHEIUAIbHAS TEOPHUS OTHOCHTEIHHOCTH,
KBaHTOBas (hU3HKa.

MECTO KYPCA ®1N3UKHN B YYEGHOM IIVTAHE

B cooTtBercTBUM C 0a3uCHBIM Y4YeOHBIM IUIAHOM Kypcy (U3MKHM CpelHEeH  HIKOJIbI
MPEANIeCTBYeT Kypc (PU3UKH OCHOBHOW MIKOJIBI (7-9 Kiacchl), BKITIOUAIOIMIUM dJI€MEHTapHbBIC
CBE/IeHUS O GU3NYECKUX BETMUUHAX U SABJICHUSIX.

Ha srtane cpenHeil 1IKoJIbI BO3MOXKHO HM3Y4YEHHME OOYYarOIIMMUCS €CTECTBO3HAHMS WIIN
¢u3uku Ha 6a30BOM MM yriayOn€HHOM ypoBHe. M3yueHue gpu3nku Ha 6a30BOM ypOBHE MOMKET
OBITh TMPETYCMOTPEHO TPH COCTABICHWH YYEOHBIX IUIAHOB YHUBEPCATBHOTO M COIHAIBHO-
HKOHOMHUECKOTO MpOoQuIIeH, a Tak)Ke MEUKO-OHOIOTHYECKOT0 U HKOJIOTUUECKOT0 HalpaBIeHUH
€CTECTBEHHO-HAYyYHOT0 MPO(uIIs.

Jannas paGouast mporpamma 1o ¢usmke /s 0a30BOro YpOBHS M3YUEHHUS pacCUMTaHa Ha
136 1 3a nBa roga oOyuenus (1o 2 4 B Heaento B 10 u 11 kimaccax).

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA KYPCA ®U3UKHU

B pe3ynbrate nzyuenus yueOHoro npeaMera «Du3nka» Ha YpOBHE CPETHETO 00IIero
o0Opa3oBaHMUs:
BbInyCKHHUK Ha 6a30BOM ypOBHE HAYYHTCH:



—JIEMOHCTPHUPOBATH Ha MPHUMEPaxX PoJib U MecTO (PU3UKU B (POPMHPOBAHUU COBPEMEHHOU
HAay4YHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKHW W TE€XHOJIOTHM, B MPAKTUYECKOUN
JIeITEeIILHOCTH JIFOACH

—JIEMOHCTPUPOBAaTh HA MpPHUMEPAX B3aUMOCBSI3b MEXIy (QU3MKOW M  JIPYTHMHU
€CTECTBEHHBIMU HayKaMU;

—YCTaHABIUBAaTh B3aUMOCBSI3b €CTECTBEHHO-HAYUHBIX SBJICHUM M IPUMEHSTH OCHOBHBIE
¢du3nveckrue MOJENH JUIsl UX ONHCAHUS U OOBSCHEHUS;

—HCIIOJIb30BaTh MH(POPMALMIO (PU3MYECKOrO COJEp)KaHMUs MNPU PELIEHUH Y4eOHBIX,
NPAaKTUYECKUX, TPOCKTHBIX M HCCIEJOBATEIbCKUX 3a/a4, WHTErpupys HWHGPOpPMALHIO U3
Pa3JINYHBIX UCTOYHUKOB U KPUTHUYECKH €€ OLIEHUBAs;

—pa3nuyaTh U yMETh HCIOJIB30BaTh B yU€OHO-HUCCIIEIOBATEILCKON AEATEILHOCTH METOIbI
HAy4YHOTO TIO3HaHUs (HAOIIOJECHME, ONMCAHUE, W3MEPEHHE, SKCIIEPUMEHT, BbIIABHIKEHHE
TUIIOTE3bl, MOJICIIMPOBAHUE M JIp.) U (OPMBI HAYYHOTO MO3HAHMA ((DAaKThI, 3aKOHBI, TEOPHH),
JIEMOHCTPHUPYsI Ha IPUMepax UX pojib U MECTO B HAYYHOM IO3HAHUH;

—IpPOBOJUTH TMpPsIMBIE M KOCBEHHBbIE M3MEHEHUS (U3NYECKUX BEIWYMH, BBIOUpas
U3MEpUTENIbHBIE MPUOOPHI C Yy4€TOM HEOOXOIUMOM TOYHOCTHM HM3MEPEHHUH, IIAHUPOBaTh XO
U3MEpEHUl, MojiydyaTb 3HAYEHHE M3MEPSIEMON BEIMYMHBI M OLIEHHBATh OTHOCUTEIbHYIO
HOTPEIHOCTD 110 33JaHHbIM (popMyiiam;

—TPOBOJUTDH UCCIICOBAHUS 3aBUCUMOCTENH MEXKYy (PH3MUECKUMH BETMIMHAMHU: TIPOBOIAHTH
U3MEPEHUs U ONpEeAEIATh Ha OCHOBE MCCIEI0BaHMs 3HAYCHUE NapaMeTPOB, XapaKTEPU3YIOLIUX
JAaHHYI0 3aBUCUMOCTb MEXAY BEJIMYMHAMHU, M J€JaTb BBIBOJ C YYETOM IOTPELIHOCTU
U3MEPEHU;

—HUCIOJB30BaTh U1 ONHMCAHMUS XapakTepa NpOTeKaHus (U3MUECKUX IIPOLECCOB
¢du3nvecKre BeIMYUHBI U IEMOHCTPUPOBATh B3aUMOCBS3b MEXy HUMH;

—HUCIOJB30BaTh U1 OMNHMCAHMUS XapakTepa NpOoTeKaHus (U3MUECKUX IIPOLECCOB
(bu3nueckre 3aKOHbI C yU€TOM I'PaHULl UX TPUMEHUMOCTH;

—pelaTh KaueCTBEHHbIE 33/1a4H (B TOM YMCIIE U MEXIPEIMETHOIO XapaKTepa): UCIOJIb3Ys
Mojeny, (u3MYecKue BENWYMHBI M 3aKOHbI, BBICTPAWBaTh JIOTMUECKU BEPHYIO IIETIOYKY
00BsICHEHUS (J1I0Ka3aTeNbCTBA) MPEJIOAKEHHOTO B 3a/1a4e Mpoliecca (SIBIECHUS);

—peliaTh pacueTHbIE 33J]aul C SBHO 33JaHHONW (M3UYECKOM MOJIENIbIO: HAa OCHOBE aHalu3a
YCIIOBUS 3a/la4Ml BBIIEIATh (PU3UUECKYI0 MOJIEb, HAXOAUTh (PU3NYECKUE BEIMUMHBI M 3aKOHBI,
HEO0XO/IMMBIE U JIOCTATOYHbIE JJIS €€ PELIeHHUs, IPOBOIUTh PacyeThl U MPOBEPATH MOTYyUEHHBIH
pe3ynbTar;

—Y4HUTHIBaTh TPAaHUIBI NPUMEHEHHUS H3YYEHHBIX (U3MUECKUX MoJeNedl NMpH peleHun
(bu3NYECKUX U MEXIPEIMETHBIX 3aay;

—HCIOJIb30BaTh MH(OPMAIMIO U MPUMEHATh 3HAHUS O MPUHIMIIAX PabOThl U OCHOBHBIX
XapaKTepUCTUKAX H3YYEHHBIX MAIIMH, NPUOOPOB U JAPYrUX TEXHUYECKUX YCTPOMCTB IUid
peLIeHNs TPAKTUYECKHX, YIeOHO-MCCIeI0BATENbCKUX M TPOEKTHBIX 3a/1a4;

—HUCIOJIb30BaTh 3HAHUA 0 PU3NYECKUX 00BEKTaX U Ipoleccax B MOBCEAHEBHON KU3HU IS
oOecrieyeHns 6e30MacCHOCTH MPH 0OpaleHNH ¢ MPUOOpaMU M TEXHUYECKUMHU YCTPOMCTBaMU, JUIs
COXpaHEHHUs 3/J0POBbS U COOJIIOJICHUSI HOPM 3KOJIOTHYECKOIO MOBEJCHHUS B OKpYKaIOILEH cpejie,
JUIS IPUHATHS peIlIeHUH B TOBCEAHEBHOM KU3HU.

BbinyckHuK Ha 6230BOM yPOBHeE MOJIYYHT BO3MOKHOCTh HAYUYMThCH:

—IIOHUMaTh U OOBACHATH LEIOCTHOCTh (DU3MYECKON TEOpUH, pa3inyaTbh TPaHMIBI €€
MPUMEHUMOCTH U MECTO B PSAAY APYTUX PUINYECKUX TEOPUIL;

—BJaJE€Th NpUEMaMH  IOCTPOCHMSI  TEOPETHMUECKHX  JOKAa3aTEJbCTB, a  TaKXKe
MIPOrHO3UPOBAHUS OCOOEHHOCTEH MpoTeKaHUs (PU3MUECKUX SBJICHUM M MPOIIECCOB HA OCHOBE
MIOJIyYEHHBIX TEOPETUUECKHUX BBIBOJOB U JOKA3aTENIbCTB;

—XapakTepu30BaThb CUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJIATAlOMIMMH  HAyYHBIMU
HNOHATHUSMU: IIPOCTPAHCTBO, BpeMsi, MaTepus (BELIECTBO, MOJIE), ABHKEHHE, CHIIA, SHEPTHS;

—BbIIBUTAaTh  THUIOTE3bl HAa OCHOBE 3HAHUS  OCHOBOMNOJATAOIIUX  (UINYECKUX
3aKOHOMEPHOCTEHN U 3aKOHOB;



—CaMOCTOSITENIbHO TUIAHUPOBATh U POBOIUTH (PU3UYECKHE IKCIICPUMEHTHI,

—XapaKkTepu30BaTh  IJIOOANBHBIE  TPOOJIEMBI,  CTOSAIIME  TEpe]  YelOBEYECTBOM:
HHEPTeTUYECKUE, CHIPHEBBIC, SKOJIOTUYECKHIE,— U POJIb (PU3UKU B PEIICHUH 3TUX MPOOIIeM;

—pelaTh NPaKTHKO-OPUEHTUPOBAHHBIC KAUECTBEHHBIE M pacyeTHbIC (PU3NUECKHUE 3a/1a9H C
BBEIOOpPOM (PU3UYECKOM MOJIENH, HUCIOJb3YyS HECKOIbKO (PU3MYECKHX 3aKOHOB WM (HOPMYIL,
CBSI3BIBAIOIIMX U3BECTHBIC (PU3MUYECKHE BEJTMUMHBI, B KOHTEKCTE MEXKIIPEIMETHBIX CBS3CH;

—OOBSICHATh MPHHLUUIBI pabOTHl W XapaKTEPUCTHUKU H3YYEHHBIX MAaIllWH, NPUOOPOB U
TEXHHUYECKHUX YCTPOMCTB;

—OOBSICHATh YCIIOBHSI NMpPHUMEHEHHsS (DU3MYECKHX MOJAETeH NpU pemeHur (PU3nUecKux
3a7a4, HAXOAMTh AaJCKBATHYIO IPEIUIOKECHHOM 3amade (U3UYECKYI0 MOJENb, pa3peraTh
npobaeMy Kak Ha OCHOBE MMEIOLINXCS 3HAHUHN, TaK U TPU TTOMOIIH METOJIOB OLIEHKH.

JII/I‘{HOCTHLIC, METallPpE€AMETHDBIC, NMPEAMETHLIC PE3YJIbTAThl OCBOCHHUS KypcCa (l)I/I3I/IKI/I

JIMYHOCTHBIE pe3yJIbTaThI:

® yYMEHHE YIPaBISATh CBOCH ITO3HABATEILHOM JICSTENBHOCTHIO;

® TOTOBHOCTb M CHOCOOHOCTh K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpPa30BaHHIO, HA
NPOTSDKEHUH BCEH YKM3HU; CO3HATEIBHOE OTHOIICHUE K HETPEPHIBHOMY 00pa30BaHUIO
KaK yCJIOBHIO YCIEIIHOM MPO(peCcCHOHATBHOI U 00IECTBEHHON AeATeIbHOCTH;

¢ YMCHHC COTPYAHUYATH CO B3POCIBbIMH, CBECPCTHUKAMH, ACTbMU MJIAJIICTO BO3pacTa B
o0Opa3oBaTeNbHOM, Yy4eOHO-UCCIEI0BATENIbCKOM, MPOEKTHOM M JOpyrux BUAax
JeATENILHOCTH;

e chopMHpPOBATH MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH,; OCO3HAaHHE 3HAYMMOCTH HAayKd, BIIQJICHHE JIOCTOBEPHOMU
uH(pOpManreil 0 MepeaoBbIX JOCTHKCHUSIX M OTKPBITHSIX MUPOBOW M OTEYECTBEHHON
HAyKH; 3aMHTEPECOBAHHOCTh B HaYYHbIX 3HAHUSAX 00 yCTpOMCTBE MMpa U OOIIECTBA;
TOTOBHOCTH K HAY4HO- TEXHUYECKOMY TBOPYECTBY;

® YyBCTBO I'OPJIOCTH 32 POCCUHCKYIO (DU3MUYECKYIO HAYKY, TYMaHHU3M;

® TIOJIOKUTEIBHOE OTHOLICHHUE K TPY/Y, LeJIeyCTPEMIEHHOCTS;

® DKOJIOTHYECKasi KYJIbTypa, OEpekHOEe OTHOUICHWE K POJHON 3emie, MPHPOTHBIM
oorarctBaM Poccun u MHpa, IOHUMAaHUEC OTBECTCTBCHHOCTH 3a COCTOSAHHUE TPUPOAHBIX
pPECYpCOB U pa3yMHOE IPUPOIONOIb30BAHUE.

MeranpeamerHbie pe3yJibTaThbl:
1) ocBoeHHE pEryJSTUBHBIX YHUBEPCAIBHBIX YYEOHBIX CHCTBHIA:
®  CaMOCTOSITEJILHO ONpPEAENATh LeNH, CTaBUTh U (hOPMYIMPOBATH COOCTBEHHBIE 3a7jaul
B 00pa30BaTeNbHOMN 1eATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;
® OLICHMBATb PECYPCBHl, B TOM 4YHUCIIE BpeMs MU APYrH€ HEMaTepUabHBIE PECYPCHI,
HE00XO0/IUMBIE /7S TOCTHXKEHUS TIOCTABJICHHOM paHee 1ieNy;
® CONOCTaBJIATh MMEIOIIMECS BO3MOXXHOCTH M HEOOXOAMMBIE JUIsl TOCTHXKEHUS IeNd
pecypcsl;
®  OIpENENATh HECKOIBKO IIyTeH JOCTHKEHUS ITOCTABICHHON LIEIIH;
e 33]aBaTb MApPAMETPbl U KPUTEPHUM, IO KOTOPBIM MOXHO ONPEIEIATh, YTO LEib
JIOCTUTHYTA,;
®  COIOCTAaBIIATH IMOJTYYEHHBIN pe3ybTaT AEATENbHOCTH C ITIOCTABIECHHOMN paHee LENbIO;
e OCO3HaBaTh IIOCJIEJACTBUS JOCTHKEHHs IIOCTABJIEHHOM WEIM B JESITEIBHOCTH,
COOCTBEHHOM KHU3HH U )KU3HU OKPYXKAIOIIUX JIOCH;
2) OCBOCHHE TO3HABATEILHBIX YHHBEPCAIBbHBIX yYCOHBIX JICHCTBHUIA:
® KPUTHYECKH OLICHWBATh U MHTEPIPETHPOBATH HHPOPMALIUIO C Pa3HBIX MMO3UIIMIA;
® pacro3HaBaTh U (UKCUPOBATH MPOTUBOPEUHS B MUHPOPMALIMOHHBIX HCTOUYHHUKAX;
® JCIOJIB30BaTh PA3JIMYHBIE MOJEIBHO-CXEMATUYECKUE CPEACTBA I NPEACTaBICHUS
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3)

BBISIBJICHHBIX B HH()OPMAIIMOHHBIX HCTOYHUKAX MTPOTUBOPEUMIA;

OCYIIECTBIISATh PAa3BEPHYTHIM HH(POPMAIIMOHHBIA TOUCK M CTAaBUTh HAa €r0 OCHOBE
HOBBIE 3aJ1a4H;

HCKaTh M HAXOAUTH 0000IIEHHBIE CIIOCOOBI PEIICHUS 3a/1a4;

MIPUBOAUTH KPUTHUECKHE apTYMEHTHI, KaK B OTHOIIICHUH COOCTBEHHOTO CYXICHUS, TaK
Y B OTHOILLICHUM JICMCTBHUM U CYXKJICHUH JPYroro 4YeloBEKa;

AHATM3UPOBATH M MPEOOPA30BATh MPOOIEMHO-TIPOTHBOPEUYHUBBIC CHUTYAITUH;

BBIXOJIUTh 32 pAMKH Y4€OHOTO MpeMeTa U OCYIIECTBIIATH LeJICHAIPABICHHBIM MMOUCK
BO3MOXXHOCTH IIUPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB IEHCTBHS;

BBICTpaWBaTh  WHAMBUIYAJIbHYIO  0Opa30BaTeIbHYI)  TPACKTOPHIO,  yUWTHIBAs
OTPaHUYEHUS CO CTOPOHBI APYTHX YYaCTHHUKOB U PECYPCHBIC OTPaHUYCHUS;

3aHUMAaTh Pa3HbIC MO3UIUHU B ITI03HABATEIILHON JEATEIHLHOCTH;

OCBOCHHE KOMMYHHKATHBHBIX YHHUBECPCAJIIbHBIX y‘Ie6HHX HCﬁCTBHﬁZ

OCYIIECTBJISATh JEJIOBY0O KOMMYHMKAI[MI0O KaK  CO CBEPCTHHKaMHM, TaK M CO
B3pPOCJIBIMU;

IPU OCYUIECTBICHUU TPYIMIOBOIl paboOThl ObITh KaK PYKOBOAMUTEIEM, TaK U UYJICHOM
MPOEKTHOI KOMaH[IbI B Pa3HBIX POJISIX (TEHEPATOpOM HeH, KpUTHKOM, UCTIOTHUTEIIEM,
MPE3CHTYIONIUM U T. 11.);

pa3BEPHYTO, JIOTUYHO U TOYHO M3JaraTh CBOIO TOYKY 3PEHHS C MCIOJIb30BAHHEM
aJIeKBaTHBIX (YCTHBIX, IMCbMEHHBIX) S3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH()JIMKTHOTEHHBIC CHUTYAallMd W MPEIOTBpAIIaTh KOHMIMKTHI A0 MX
AaKTUBHOH (asbl;

COTJIaCOBBIBaTh MO3UIIMHM YJICHOB KOMAaHIbl B Tpolecce paboThl Haja OOIUM
MPOIYKTOM/pELICHUEM;

NPECTaBIATh IMyOJIMYHO PE3yabTaThl HHAUBUAYAJILHONW M TPYIIIOBOM JEATEIBHOCTH,
KaK mepej 3HaKOMOM, TaK U Mepesi He3HaKOMOI ayIuTopuei;

noaouparh NapTHEPOB JUIS JEOBOM KOMMYHMKAIIMH, HMCXOJS W3 COOOpakKeHUH
Pe3yIbTAaTUBHOCTH B3aUMOCHCTBUS, a HE IMUYHBIX CUMITIATHI;

BOCIPUHUMATh KPUTHUYECKHE 3aMEUYaHHsI KaK Pecypc COOCTBEHHOTO Pa3BUTHUS;

TOYHO U EMKO (OPMYJIHPOBATH KaK KPUTHUECKUE, TaK U OJ0OPUTEIbHBIE 3aMeUaHUs B
azipec Jpyrux JoAed U oOpa3oBaTeIbHOM KOMMYHHKALMM, H30eras Mpu 3TOM
JMYHOCTHBIX OIICHOYHBIX CYKICHHA.

IIpenmeTHble pe3yJibTaThI:

chopMHpOBaTh MPEJCTABIECHUS O 3aKOHOMEPHOW CBSI3U M TO3HABAEMOCTH SBIICHUI
npuposbl, 00 OOBEKTUBHOCTM HAYYHOIO 3HAHMS, O POJIM M MecTe (U3UKH B
COBPEMEHHOM HayyHOW KapTMHE MHUpA; MOHHMaHHE POJH (PU3MKH B (POPMHPOBAHUU
Kpyro3opa U (pyHKIIMOHAJIBHON I'PaMOTHOCTH YeJIOBEKa JUIsl PELIEHUS MPaKTUYECKUX
3az1ay;

BJIQ/ICHUE OCHOBOINOJAralolUMi (U3NYECKUMHU TOHATUSAMHU, 3aKOHOMEPHOCTSMH,
3aKOHAMHM U TEOPHUSIMHU, YBEPEHHOE IOJb30BaHUE (PU3NYECKOM TEPMHHOJIOTHEH U
CHUMBOJIUKOM;

c(OpMUPOBAHHOCTh MPEJCTaBICHUN O (PU3NUECKON CYIIHOCTH SIBICHHUI HPUPOJIBI,
BUJAX MaTepuH, JBWKEHUH KaK croco0e CyYIIECTBOBAaHMUS MAaTEpUM; YCBOEHHUE
OCHOBHBIX MJIEH MEXaHUKH, aTOMHO-MOJIEKYJISIPHOIO YYEHHMS O CTPOECHUHU BEILECTBA,
3JIEMEHTOB  DJIEKTPOJMHAMUKHM KBAaHTOBOM (DM3MKH; OBJIQZICHHE IOHATHIHBIM
anmapaToM U CUMBOJIMUYECKUM S3BIKOM (PU3HKH;

BJIa/ICHHE OCHOBHBIMH METOJIaMU HAy4HOTO IMO3HAHMS, UCIOJIb3YeMbIMU B (DU3HKE:
HaOJrofleHWe, ONUCaHWe, HW3MEpPEeHHE, OKCIEPUMEHT; BIIQJICHHE  YMEHUSAIMHU
oOpabaThIBaTh pe3ylbTaThl M3MEPEHUN, OOHAPY)KHUBATh 3aBUCHUMOCTb MEXIY
(GU3NUEeCKUMU BETMUMHAMU; OOBSCHSTD MTOTyYeHHbIE PE3Y/IbTAThI U 1€7aTh BBIBOJ,
BJIQJICHWE YMEHHSIMH BBIJIBUTaTh TMIIOTE3bl HAa OCHOBE 3HAaHHS OCHOBOIIOJIATAIOIINUX
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¢u3nUecKuX 3aKOHOMEPHOCTEH M 3aKOHOB, IMPOBEPATH HX SKCIEPUMEHTAIbHBIMU
cpenctBamMu, GopMmynHpys Leidb WCCIEeOBaHUS; BIaJeHUE YMEHHUSIMH OIKCHIBATh U
OOBSACHATH  CaMOCTOSITEILHO  IPOBENEHHBIE  AKCIEPUMEHTHI,  AHAIM3UPOBATH
pe3ynbTaThl  IMOJYYEHHOM U3  OKCIEPUMEHTOB  HMH(OpManuu,  ONpenesiTh
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3Y/IbTaTa;

e yMEHHE pelnIaTh MNpocThie (hU3NUecKue 3a/1auu;

e CchOPMHUPOBAHHOCTb YMEHHSI NPUMEHSTH NOJIYYEHHBIE 3HAHUSA ISl OOBSICHEHUS
YCIOBUH TPOTEKaHUs (UIUYECKUX SBICHUA B TPHUPOJIE U Uil TPHHSTUS
MPAKTUYECKHUX PELICHUH B MOBCEAHEBHOMN KU3HU;

e TMOHWMaHWE (PU3NYCCKUX OCHOB W MPUHIUIOB JCHCTBUS MAIIMH U MEXaHHU3MOB,
CPEACTB TEpPEABIKEHHS U CBSI3U, OBITOBBIX HPUOOPOB,  MPOMBIIUICHHBIX
TEXHOJOTMYECKHUX IPOLIECCOB, BIMSIHHUS MX Ha OKPYKAIOLIYI0 Cpedy; OCO3HaHHE
BO3MOXHBIX TPUYUH TEXHOTEHHBIX M SKOJIOTUYECKHUX KaTacTpod;

e chopMHpPOBAHHOCTH COOCTBEHHOW TO3MIMH IO OTHOUICHHIO K (PHU3NYECKOU
uH(pOpMalnH, MOJy4aeMON U3 Pa3HbIX HCTOYHHUKOB.

CoaepskaHue yueo0Horo npeaMera

baszoeuviit yposens

BBenenne. ®u3nka U eCTECTBEHHO - HAYYHBIH MeTO/I O3HAHUS NPUPO/BI

®dusuka - pyHaaMeHTalbHas HayKa o mpupoje. HayuHbrit MeTos mo3HaHus.

Metoasl uccnenoBanus Gu3MUECKUX sBiIeHUN. MoaenupoBanue (GU3MUECKUX SBICHUN U
npoueccoB. Hayunsie ¢aktbl v runoresbl. Guznyeckue 3aKOHbI U TPAHUIIBI KX TPUMEHUMOCTH.
Ou3nyeckue TEOpUM U MNPUHIUN cooTBeTcTBUS. Dusznyeckue BenuuyuHbl. [lorpemHoctu
u3MepeHuil (¢usnueckux BenuuuH. Ponb m mecto (u3uku B (GOPMUPOBAHUM COBPEMEHHOMU
HAyYHOU KapTUHBI MUPA, B MPAKTUUYECKOH eATeNbHOCTH Jitojiel. Dusnka u KyapTypa.

MexaHuka

I'panunbl  OPUMEHMMOCTH  KJIACCMYECKOM  MeXaHuku. [IpocTpancTBO UM Bpems.
OTHOCHUTENBHOCTh MEXaHWYECKOTO ABMXKEHMS. Cucrtembl oTcuéra. CKalspHbIE U BEKTOPHBIC
¢uznueckue BenuuuHbl. Tpaektopus. Ilyts. Ilepememienue. CkopocTh. YCKOpeHHE.
PaBHOMEpHOE M pPaBHOYCKOPEHHOE MNPSIMOJIMHENHOE IBWXEHHE. PaBHOMEpHOE NIBMIKEHHE II0
OKPYKHOCTH.

B3aumopeiictBue Tten. fBnenue uHepuuu. Cuma. Macca. MHepuuanbHble CHUCTEMBI
oTcuéra. 3akoHbl AMHaAMUKM HeroToHa. Cuna TshKecTH, BeC, HEBECOMOCTh. CHIIbl YIPYIOCTH,
CHJIBI TpEHHUs. 3aKOHBI: BCEMHPHOTO TsroTenus, ['yka, Tpenus. lcmonb3oBaHHE 3aKOHOB
MEXaHUKH Ui OOBSCHEHHs] ABWKCHHMS HEOECHBIX Tel U NI Pa3BUTHS KOCMHYECKHX
HUCCIIEeIOBaHUM.

NMnynsc MaTepuanbHOM TOYKM M cucTeMbl. MMnynbc cunbl. 3aKOH COXpaHEHUs
uMIynbca. Mexanuueckass pabora. MourHocTs. MexaHnueckasi 3HEprus MaTepuaibHON TOUKH
U CHUCTeMBI. 3aKOH COXPAaHEHHsS MeXaHH4eCcKoW »Hepruu. PaboTa cuibl TSKECTH U CHIIBI
YIOPYTOCTH.

PaBHOBecHE MaTepuaibHOW TOYKM M TBEPHOrO Tema. MOMEHT CHUIIBI. YcnoBus
paBHOBecus. PaBHOBeCUE )KUIKOCTH U ra3a. /laBienue. JIBUkeHUE KUIKOCTH.

MouJiexyasipaas (pu3HKa H TEPMOJIMHAMUKA

MonekynsipHO-KMHETHYECKasi TeOpUst (MKT) CTPOEHUS BEIECTBA U €€ SIKCIIEPUMEHTAIbHbIE
JoKa3zarenbcTBa. TemoBoe paBHOBecue. AOCONIOTHas TeMIlepaTrypa Kak Mepa CpeaHei
KMHETUYECKOW PHEPrUU TEILIOBOTO JBMKEHUs YaCTHUIl BellecTBa. Monenbs HAealbHOro rasa.
JlaBnenue rasza. YpaBHEHHME COCTOSIHHS  MJIEaNbHOIO rasa.  YpaBHeHHEe MeHneneesa-
Knaneiipona. ['a30Bble 3aKOHBI.

ArperaTHble COCTOSIHUSI BelllecTBAa. B3auMHble MpeBpallleHus JKUIKOCTM U rasa.
BnaxHoctes Bo3gyxa. Mogens crpoeHHMss — kuAkocTed.  IIOBEpXHOCTHOE — HATsKCHHE.
Kpucrannuueckue u amopdHbie Tema.



Buytpennsist sHeprusi. Pabora u Teronepeaaya Kak CIOCOObI M3MEHEHHsS BHYTPEHHEH
SHEpPruu. YpaBHEHHE TeruioBoro Oananca. IlepBbiii 3akoH TepMonuHamuku. HeoOpaTUMoCTb
TeroBbIX Ipoueccos. [Ipuniuns aevicteus n KI1/] TennoBsix MammH.

OCHOBBI 3J1€eKTPOAUHAMUKH

DJeKTpUUYECKHe 3apsiabl. 3aKOH COXpaHEHUsl JIEKTpUUecKoro 3apsaa. 3akoH Kymnona.

OnekTpuueckoe nose. Hanpssk€HHOCTh M MOTEHIMA 3JIEKTPOCTaTHUECKOro modist. JInHum
HaNnpsHKEHHOCTH M OKBUIIOTEHUHMAJIBHBIE TMOBEPXHOCTH. [IpvHOMII Ccyneprno3uuuu Iojiei.
[TpOBOAHMKYN U JUBJIEKTPUKHU B AJIEKTPUUYECKOM T10Jie. DieKTpoéMKocTh. KonaeHncarop.

[TocrosiHubIN 3nekTpuueckuil Tok. Cuna Ttoka. Comporusnenue. IlocnenoBarenbHoe u
[apajuIeJIbHOE COEIMHEHUE MPOBOJHUKOB. 3akoH Jxoyns - JleHna. DieKTpoABMIKYILAs CHUIIA.
3akoH Owma Ui 1OJHOM 1enu. OJIEKTPUYECKH TOK B IPOBOJHHMKAX, 3JIEKTPOJIMUTAX,
IIOJIYTIPOBOJIHUKAX, Fa3ax U Bakyyme. CBEpXIIPOBOAMMOCTb.

MaruautHoe nojne. BekTop MHAYKUMH MarHUTHOrO MoJs. J[eiiCTBUE MAarHUTHOrO IOJs Ha
IIPOBOJHMK C TOKOM M JIBWXKYILYIOCS 3apsbkeHHyro udactully. Cuna Ammepa u cuia JlopeHua.
MarHuTHbIE CBOMCTBA BEILECTBA.

SIBieHME 3JEKTPOMArHUTHOM MHAYKIMM. MaruutHelii notok. [IpaBuno Jlenna. 3akon
AJIEKTPOMArHUTHON MHAYKLIMH. SIBlIeHHE caMOMHAYKIMU. UHIYKTUBHOCTD. DJIEKTPOMAarHUTHOE
1oJie. DHEPrus 3J€KTPOMAarHUTHOIO TOJIS.

Kose0anns n BoJIHBI

Mexanuueckue koneOaHus. ['apmonudeckue kosebanus. CBOOOAHBIE, 3aTyXarollue,
BBIHYX/ICHHbIE KosieOanus. [IpeBpatienus suepruu npu kojedanusx. Pezonanc.

OnexkTpoMarHuTHble Konebanus. KonebaTtenbHblil KOHTYp. [lepeMeHHBIN A1eKTpUYECKUi
TOK. Pe3onanc B anekTpuueckoi nenu. Koporkoe 3aMbikanue.

Mexanuueckue BoJHBL. [IpononbHble U nonepeuHble BOJIHbI. CKOpPOCTh M JUIMHA BOJIHBI.
Wutepdepentms u qudpaxus. DHEPrusi BOJIHBI. 3BYKOBBIE BOJIHBI.

OneKkTpoMarHuTHble  BOJHBL. ~ CBOMCTBa  AJEKTPOMAarHUTHbIX  BOJH.  [lmama3zoHsl
AJIEKTPOMAarHUTHBIX U3IYYEHUN U UX MIPAKTUUYECKOE IPUMEHEHHUE.

OnrTuka
['eomerpurueckas ontuka. CKOpoCTh cBETa. 3aKOHBI OTPAXKEHUS U IIPEJIIOMIICHUS CBETA.
@®opmyna TOHKOM JMH3bl. BoJHOBBIE CBOMCTBa CBeTa: JucCHEpcUs, UHTepdepeHIus,
nubpakus, NoIspU3aLys.

OcHOBBI CTIENUAIBLHON TEOPHH OTHOCUTEIHLHOCTH
[TocTynaTel TE€OpUU OTHOCHUTEITHHOCTH M CIIEJICTBUS U3 HUX. VHBapHaHTHOCTH MOJYJIS
CKOPOCTH CBETa B BaKyyMe. JHeprus mokosi. CBsi3b MacChl M DHEPTUU CBOOOTHOM YaCTUIIBI

KBanroBas ¢puszuka. ®u3nKa aToMa ¥ aTOMHOI0 siipa

['unoreza M. Ilnanka. ®otosnextpuueckuili 3¢p¢ekr. Onbitel CroseToBa. 3aKOHBI
dorordpdekra. VYpaBHenue OiHmTeiiHa. PoToH. KopmyckynspHO-BOIHOBOH  Iyalu3M.
CootHomienue Heomnpeaenéunocrei [ 'eizendepra.

[TnanerapHast monenb atoma. OOBsSICHEHHE JTMHEWYATOrO CIIEKTpa BOJAOPOJia HA OCHOBE
KBaHTOBBIX NocTynaToB bopa.

CocTaB U CTpOEHHE aTOMHBIX AJep. DHEPIHsl CBSI3U aTOMHBIX siiep. Bubl painoakTHBHBIX
MPEBpAIICHU aTOMHBIX siJep. 3aKOH paJuOaKTUBHOTO pacmana. SAnepueie peakuuu. lemnas
peakuus aeneHus saep. llpumenenue saepHon SHEPTUH.

OnemeHTapHble yacTUllbl. DyHIaMeHTalbHbIE B3aUMOACHCTBHSL.

Crtpoenue BcecesneHHoi
ConHeynass cuctema: IUIaHETBl W Majble Tena, cucrema 3emura-JIlyna. Crpoenue u
sBosrortus ComHiia u 3BE371. Knaccuduxarus 38€3/1. 3BE3bI U HICTOYHUKH UX IHEPTHUH.
["anaktuka. CoBpeMeHHbIE MPEACTABIECHUS O CTPOSHUH U 3BOITIOLUHN BeenenHoil.

IloBTOpPEHME



TemaTnueckoe NJIAHUPOBaHUE

TemaTnyeckoe Copnepixanue 1o TeMam OcHOBHBIE BU/IbI JeSITeIbHOCTH YYAIIHXCS JlesiTeJIbHOCTb YYHTEJIsl C Y4eTOM
IJIAHHPOBaHHUeE paboueii MporpaMMabI
BOCIIMTAHHS
10 kaace (684, 2 4 B HeneII0)
Baenenne. Pu3uka U eCTECTBEHHO - HAYYHbIH MeTO/ Mo3HaHust npupoas! (1 4)
Odusnka u Oduznka - GyHIaAMEHTaIbHAS OObACHAT, HAa OpPUMEPaX pojib M MECTO (GU3MKM B | YCTaHOBIIEHHE TOBEPHTEIbHBIX
€CTECTBEHHO - Hayka o mpupope. Hayunblii | (opMHpOBaHHHM COBPEMEHHOH HAYYHOH KApPTHHBI MHPA, B | orHOIICHHI MEKITy YIUTETEM 1
HayYHBIH METOX METOJ TIO3HAHUS. Pa3BUTHH  COBDCMCHHOH ~TCXHHKH W  TCXHONOTHH, B | yuepykamu, crocoGCTBYIOMHX
MO3HAHUSA MeToznst HCCIIE/IOBAHMSA | TIPAKTHUECKOF JIEATENILHOCTH JIIO/IEH; TTO3UTHBHOMY BOCTIPHATHIO
TIPUPOJBI u3ngeckux SBJICHUH. | JEMOHCTPHUPOBaTh Ha IpPHMEPax B3aHMOCBS3b  MEXIY .
1y MogaenupoBanue (HU3UKOI U APYTHMH €CTECTBEHHBIMH HAayKaMH; YHaUMHCS TPEOOBAHUH 1 1IPOCKO
(usnueckux  sBIEHMH M | BOCHPOM3BOJUTL CXEMY HAYYHOrO MO3HAHMS, TpuBOAMTH | Y 1ATCMLL, MPHBICUCHIIO HX
npoueccoB. Hayunsle (akTel | mpuMepbl e€ HCTIOIb30BaHUS BHHUMAHH K 00CYKIaeMOl Ha
u runore3bl. @usnyeckue | [laBaTth ompezaereHue MOHATHH M paclo3HaBaTh MX: MOJENb, Ypoke HHCI)OpMaLll/M, AKTHBU3aALUN
3aKOHBl M TpaHMIBl MX | Hay4Has THOOTe3a, (GH3MYecKas BeIU4YMHA, (HU3UYECKOoe | MX MO3HABATENbHOU JNEATEIbHOCTH.
npuMeHuMocTu. du3nueckue | sABICHHE, HAy4HBIH (akT, GU3NUECKHH 3aKOH, (H3MUecKast
TeopHU u MIPUHIMI | TEOPHs, IPHHIUII COOTBETCTBH.
coorBercTBus. Dm3nueckne | OOOCHOBBIBATH HEOOXOAMMOCTb HCIIONB30BAHUS MOJENIEH
BEJIMYMHBL. IorpemHocTy | Uit  onucaHus  (U3MYECKMX SIBICHMH W IPOLIECCOB.
H3MEpeHUH ¢muueckux | IIpuBomuTs mpHMeEpHI
BeMMuMH. POk M MECTO | KOHKDETHBIX SBJEHHMH, IPOLECCOB M MOJENed s MX
¢m3ukn B (HOPMHPOBAaHUH | OIMCAHHS.
COBPEMEHHON HayuHoH | IlpuBOoauTh MIPUMEpPbI (husnueckux BEJIMYHUH.
KapTHHBI MHpa, B | ®opmynupoBath (H3MUECKUE 3aKOHBI. YKa3bIBaTh I'PAHMIIBI
MPAKTUYECKOH AeATeIbHOCTH | IPHMEHHMOCTH (PU3HYECKHX 3aKOHOB.
nopeit IpuBOIUTE PHMEPHI UCTIONB30BAHMS (PU3MYECKHX 3HAHUU B
JEKOPAaTUBHO-TIPUKIIAJHOM HCKYCCTBE, My3bIKe, CIIOPTE.
Oco3HaBaTh IIEHHOCTh HAydHOTO IIO3HaHUSI MHpa Ul
YyeloBeuecTBa B ILIEIOM M AT KaXIOro 4YeloBeKa B
OTHENBHOCTH, B@KHOCTH OBJIAJICHHS METOJOM Hay4HOTO
MO3HAaHMS JUI1 JIOCTIDKGHMS ycIexa B JIIOOOM Buue
MIPAaKTUYECKOH IeATeNbHOCTH. [OTOBHTH Tpe3eHTAlMd U
COO0OLIEHHUS 10 U3YUEHHBIM TeMaM
Mexanuka (28 4)
Kunnematnka MexaHn4ecKoe TBHKCHE. Japath ompeneneHue IOHATHI: MEXaHMYECKOE JBHXKEHUE, | YCTaHOBIIEHHE JTOBEPHTENbHBIX
6 4. Cucremsl oTcuéTa. NOCTYyIaTeNbHOE  JBI)KEHUE, PABHOMEPHOE  IBIDKEHHE,

CKaJsipHBIC U BEKTOPHBIE
(u3nUecKkue BETUUUHBL.
MarepuasnbHast TOUKa.
IMoctynaTtensHoe IBHKEHUE.
Tpaexropus, 1myTb,
nepeMeleHne, KoopJHHaTa,
MOMEHT BPEMEHH,
MIPOMEXYTOK BPEMEHH.
3aKOH OTHOCUTENBHOCTU
JIBIDKEHUSL.

PaBHOMEpHOE
TIPSIMOJIMHEIHOE

nBmxeHne. CkopocTh
PaBHOMEpPHOTO
MPSIMOJIMHEHHOTO JIBU)KEHUSI.
YpaBHeHHE PaBHOMEPHOTO
nBikeHns. ['paduxu
PABHOMEPHOTO JBMKEHUSL.
HepaBHoMepHOE JBHKEHHE.
CpenHsisi CKOpOCTb.
MrHOBEHHas! CKOPOCTb.
Yckopenue.
PaBHOYCKOpEHHOE ABHKEHME.
VYpaBHenue
PaBHOYCKOPEHHOTO
nBwxeHus. ['paduku paBHO-
YCKOPEHHOTO JIBUKEHUSI.
JIBHXKEHUE 110 OKPY;KHOCTH C
MOCTOSIHHOM 110 MOJLYJIFO
CKOPOCTBIO.
LlenTpocTpemuTensHOE
YCKOpEHHE.

JlaGopaTopHble padoThbI:
1. N3ydeHue qBKEHUS Teaa
10 OKPY>KHOCTH

HEpaBHOMEPHOE JIBU)KEHHE, PaBHOYCKOPEHHOE JBMXKEHME,
JBIDKEHHE II0 OKPYXHOCTH C IIOCTOSHHOH CKOPOCTBIO,
cucreMa OTC4€Ta, MaTepualibHas TOYKA, TPAEKTOpHs, IIyTh,
nepeMelleHne, KOOpAUHaTa, MOMEHT BPEMEHH, MPOMEXYTOK

BPEMEHH, CKOPOCTb DaBHOMEPHOTO [BIDKEHUS, CpPEeIHST
CKOPOCTb, MTHOBEHHAsI CKODOCTb, YCKOpEHHe,
IIEHTPOCTPEMUTENBHOE YCKOPEHNE.

PacrozHaBaTh B KOHKPETHBIX CHUTYalUsX, HaOII0JaTh
SBIICHUS:  MEXaHMYEeCKOe  JBIDKEHHE,  IIOCTYNaTelbHOE
IBIDKEHHE, DPaBHOMEpHOE  JBIDKEHHE, HEepaBHOMEPHOE
IBIDKCHUE, DPaBHOYCKOPEHHOE [BIDKCHHE, MABIDKCHHE IO

OKPYKHOCTH C TIOCTOSHHOU CKOPOCTBIO.

Bocnpon3BoauTh  SIBICHHS:  MEXaHHYECKOe  JBIDKCHHE,
paBHOMEpHOE  [BIDKEHHE, HEepPaBHOMEPHOE  JBIDKEHUE,
PaBHOYCKOPEHHOE JBIDKEHHE, IBIDKCHHE IO OKPYKHOCTH C
MIOCTOSIHHOM CKOPOCTBIO AJIs1 KOHKPETHBIX TeIl.
3amaBate cmcTeMy OTcuéra IS ONMCAHUS
KOHKPETHOTO Tela.

PacriozHaBaTh CHTyaluy, B KOTOPBIX TEIO MOXHO CUHTAaTh
MaTepHallbHON TOUKOIL.

OnuceBaTh TPAeKTOPHU JBIDKEHHS TN, BOCIPOHU3BOAUTH
JBIDKEHUE M TIPUBOAUTH MPUMEPHI TeN, UMEIOUINX 3a1aHHYIO
TPaeKTOPHUIO ABIDKECHHUSI.

OmnpenensiTh B KOHKPETHBIX CUTYAIUsAX 3HAYCHHS CKaIAPHBIX
(U3MYeCKNX BENMYMH: MOMEHTa BPEMEHH, IPOMEXKYTKa
BpEMEHHU, KOOPIHHATHI, IyTH, CPeAHEell CKOPOCTH.

Haxonutbs MOZyIb U MPOEKINH BEKTOPHBIX BEITHINH.
OmnpezensiTe B KOHKPETHBIX CUTYallUsIX HallpaBIeHue

W TPOCKIHH  BEKTOPHBIX  (M3WYECKUX  BEIUYHUH:
MepeMEIeHNs, CKOPOCTH PaBHOMEpPHOTO  ABIDKCHHS,
MTHOBEHHOH CKOPOCTH, YCKOPEHHsI, LEHTPOCTPEMHUTEILHOIO
yckopeHus. IIpuMeHATs 3HAaHHS O IEHCTBUSX C BEKTOPAMH,
MOJTy9YEHHBIE Ha ypOKaX T€OMETPUH. 3alUChIBaTh YPaBHEHHS
PaBHOMEPHOTO M DPaBHOYCKOPEHHOIO  MEXaHHIECKOIO
nBmwkeHus. COCTaBIATH  YpaBHEHWsS  PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO OpSIMOIMHEHHOTO  [BIDKGHHS B
KOHKPETHBIX cHTyamusX. Onpeneyste IO  ypaBHEHUSIM
mapamMeTpsl ABIDKCHHS. [IpHMEHSTH 3HAHHSA O HOCTPOCHUH U
YTCHUH TpadUKOB 3aBHCHMOCTH MEXIY BEIHYHHAMH,
MOJyYeHHbIEe Ha ypokax anreOpel. CTpouts rpaduk
3aBHCHMOCTH KOOPJMHATHl MaTePHAIBHON TOYKH OT BPEMEHHU
newkenus.  Ompenenarts 1o rpaguky — 3aBHCHMOCTH

JBWKCHUS

OTHOIICHUIT MEX/y YUUTEIeM U
YYEeHHKaMH, CIIOCOOCTBYIOIHX
TIO3UTHBHOMY BOCIIPUSITHIO
y4aumMucs TpedoBaHuii U mpocko
YUHUTENS, IPUBIICICHUIO HX
BHHMaHHS K 00Cy)KTaeMoil Ha
ypoke HH(pOpPMAIHH, AKTUBU3ALIUH
HX TT03HABATENBHOM IesATeNbHOCTH.

IIpuBnedenne BHUMaHUS
LIKOJIbHUKOB K IIEHHOCTHOMY
aCTEKTy M3y4aeMbIX Ha ypOoKax
SIBJICHUH, OPraHu3aus UX paboThl
C MOJIy4aeMoii Ha ypoke
COIMAIbHOM 3HAYMMOM
nH(OpMAIUN — MHULMHPOBAHUS €¢
00CyXKIEeHHsI, BBICKa3bIBaHHS
YUAIIUMHUCS CBOETO MHEHHS,
BBEIPAOOTKH OTHOIIECHHS.

IMoOyxaeHne MKOIHUKOB
COOITFOIaTh Ha YpOKe
OOIIENPHHATHIE HOPMBI TOBE/ICHHUS,
TIpaBHIa OOIIEHHS CO CTapPIINMH
(YJuTensiMu) U CBEPCTHUKAMU
(IIKOJIbHUKAMHU ), TIPUHIMTIBI
Y4eOHOH TUCIUIUINHBI 1
CaMOOPTaHN3aIHH.

IIpumeneHue Ha ypoke
HMHTEPAKTHBHBIX ()OPM pabOTHI
YYaIIUXCS: HHTEIUIEKTYaIbHBIX
UTp, CTUMYTHPYIOLIAX
[I03HABATEIHHYI0 MOTHBALMIO
IIKOJIGHUKOB; TPYIIIOBOI paboTHI
uiy paboThI B MTapax, KOTOPbIE
y4aT MIKOJbHUKOB KOMaHIHOM
paboTe 1 B3aMOJICHCTBYS C
JIPYTHMH JIE€TBMH.
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KOOpJMHATHI OT BPEMEHHM XapakTep MEXaHUYECKOro
IOBIDKCHUS, HAdalbHYl0 KOOPAMHATY, KOOpAUHATYy B
YKa3aHHBIH MOMEHT BPEMEHH, M3MEHEHHE KOOPJHMHATHI 3a
HEKOTOPBII IIPOMEXYTOK BPEMEHH, IPOCKIIHIO CKOPOCTH (ISt
PaBHOMEPHOT'O MPSMOJIMHEHHOTO JIBUKEHUS).

Omnpenensats 1m0 rpaduKy 3aBUCHMOCTH HMPOCKIHH CKOPOCTU
OT BPEMEHM  XapakTep  MEXaHHYECKOro  JABIIKEHUS,
HadalbHOH CKOPOCTH, IPOEKIHUIO YCKOPEHUs, H3MEHEHHE
koopauHatel. OmnpenenaTe 10  rpaduKy 3aBUCHMOCTH
MIPOEKIINH YCKOPEHHUS OT BPEMEHH XapaKTep MEXaHH4eCKOro
JBUDKCHUS, U3MCHECHHE  INPOCKIMH  CKOPOCTH 32
oIpesIeIEHHBII IPOMEXYTOK BPEMEHH.

HaBatp ompeneieHue MOHATHH: aOCOMIOTHO TBEPAOE TEIO,
NIOCTYyIIaTeNbHOe M BpAlIaTelbHOE JBIDKEHHS aOCONIOTHO
TBEpHOro Tena. Pacrno3HaBaTh B KOHKPETHBIX CHUTYalHsX,
BOCHPOM3BOANTE W  HAOMIONaTh  IOCTyHaTenbHOE U
BpallaTeIbHOE IBHKEHUs TBEPAOro Tena. [IpuMensITh Moaelb
abCOMOTHO TBEPAOTO Tena JUISL ONIMCAHMS BYDKCHUS TEL.
Bbluncnare 3HayeHWe YIJIOBOW M JIMHEWHOM CKOpOCTeH,
YacTOTHl U INepHOAa OOpalleHHs] B KOHKPETHBIX CHUTYaIlUsX.
Paznuuarh ImyTh M HEpeMEIICHHE, MTHOBEHHYIO U CPEIHIOK
CKOpPOCTH. [3MepsATb 3HaueHHWs IepeMeIlIeHHs, IyTH,
KOOP/MHATBI, BPEMEHH [BHXKECHUs, MTHOBEHHOI CKOPOCTH,
cpemHeil CKOPOCTH, YCKOPEHHS, BPEMEHH  JBIDKCHUS.
PaGoraTh B mape npu BBIIOJIHEHHUH J1a0OPATOPHBIX paboOT U
MIPaKTUYECKHUX 3aJaHuil. [IpUMeHATs MoenH «MaTepHanbHas
TOYKa», «PABHOMEPHOE  HPSIMOJIMHEHHOE  JBIKEHHUEY,
«PaBHOYCKOPEHHOE JBIDKCHHE» IS OIMCAHMS JBYDKCHHS
pealbHbIX Tel U 00bEKTOB, U3yYaeMbIX B Kypce OHOIOruu

3aKoHbI SIBnenue nnepuuu. Macca u JlaBathb onpejieneHue OHATHI: MHEPIHUS, UHEPTHOCTb, Macca, | ITpuBicueHHe BHUMAHHUS
JUHAMUKH cuia. MHepruanbHble CUJa, PAaBHOACHCTBYIOL[As CHIA, WMHEPUMANbHAS CHCTEMA | [KOIBHMKOB K LEHHOCTHOMY
Herorona CHCTEMBI OTCHETA. orcuéra. PacrosHaBaTth, HAaONMIONATh SBICHHE WHEPIHH. ACTIEKTY H3ydaeMbIX Ha ypoKax
4 4. BzaumopneiicTBue Teil. 5 [IpuBoguTs NpHUMEPHl €ro IMPOSIBIEHUS B KOHKPETHBIX SABJICHHH, OPraHM3AIIs HX PAGOTHI
Crnoxenue cui. [lepsbrid, curyanusix.  OOBACHATE  MEXaHWYECKHE  SBICHHS B o
BTOPO#1 U TPETUI 3aKOHBI HMHEPLMAIBHBIX CHUCTeMaX OTCYéTa. Bhlnensars NelcTBUS Tel ¢ nonyt{aeMvon Ha yporfe
HeroToHa. JpYT Ha Jpyra M XapaKTeph3oBaTh WX cwyiamu. IIpuvemsrp | COUHAIBHOM SHATMMOM
3HAHMA O JEUCTBUSAX HaJ| BEKTOPAMHU, OIYYEHHbIE HA YPOKax MH(pOPMALK — HHULMMPOBAHHS ¢¢
reomeTprn. ONpenessTh PaBHOACHCTBYIOIIYIO CHIIYy IBYX 00CYIKIEHNS], BBICKA3bIBAHHS
cwi. QopMynupoBaTh NEPBbIM, BTOPOW M TPETHH 3aKOHBI | y4YallMMHUCS CBOETO MHEHUS,
HerotoHa, ycnosus ux npumeHUMocTH. [IpuMeHATh NEpBBIH, | BBHIPaGOTKH OTHOIICHHS.
BTOPOH W Tperud 3akoHbl HbroToHa npuU peLeHun
pacu€THBIX 3a/ad. IToOyxneHne MKOIEHHKOB
qDOpMyJ'[HpOBaTb TIPUHIUAII OTHOCUTEIBHOCTH Tanunes coGJ‘[}QHaTL Ha ypoKe
OOLIEIPHHSATHIE HOPMBI IIOBEICHUS,
IpaBmIIa OOLIEHHUS CO CTAPIIUMU
(YJuTensiMH) U CBEPCTHUKAMU
(IIKOJIbHUKAMU ), TIPUHLMIIBI
y4eOHOM TUCUMIUINHBI 1
CaMOOpraHHU3alUH.
Cutsl B 3aKOH BCEMHPHOTO IlepeuncnaTs BUIBI  B3aMMOJEHCTBHS Tel W BHABI CHI B | [IpuBieueHMe BHUMAHHS
MeXaHHKe TATOTEHHUS. MexaHuke. JlaBaTh OIpEeNeNeHHe MOHATHH: CHIA TKECTH, | [IKOIBHHKOB K [EHHOCTHOMY
5. I'paBuTanionHas CHJIa YIIPYTOCTH, CHJIa TPEHHUS, BEC, HEBECOMOCTb. ACTIeKTy H3yHaeMBIX Ha YPOKax
MOCTOSTHHASL. DopMyIUpOBaTh 3aKOH BCEMHPHOTO TATOTEHHUS U YONOBHSA | o0 enuii, OpraHM3aLIS HX PAGOTEI
Cuna TshxectH. Bec €ro IPUMEHUMOCTH. Haxomuth B  JOHOJHUTEIHHOMH N
HEBECOMOCTb. murepatype u MuTteprere wuHdopManmmio o0 OTKPBITHH € TOTy9aeMOM Ha ypoKe

Cuisl ynpyroctu. 3akoH
T'yka.
Cuitel TpeHUS.

JlaGopaTopHble padoThbI:
2. U3mepeHue kECTKOCTH
MIPY>KHHBI.

3. U3mepeHue
koddpunmenra

TPEHUSA CKOJIBKCHUA.

HerotroHoM 3akoHa  BceMHpHOro TsAroreHus. IIpumeHsTH
3aKOH BCEMUPHOTO TATOTEHHsS IPU PEHICHUH KOHKPETHBIX
3a71ad4. PaccuuThiBaTh CHIIy TSDKECTH B KOHKPETHBIX
CHUTyalusX. BEMUHCIATE Bec Tell B KOHKPETHBIX CUTYalUsIX.
HasbiBaTb CXOACTBO M pas3inuyMs Beca M CHIBI TSKECTH.
PacrozHaBaTh M BOCHPOHM3BOIMTH COCTOSHUE Tel, IPU
KOTOPBIX BEC Tella PaBeH CUJIE TSDKECTH, OONbIIe WM MEHbIIE
e€. OnuchBaTh U BOCIIPOU3BOAUTH COCTOSIHHE HEBECOMOCTH
Tena. [OTOBHTH Mpe3eHTaliy ¥ COOOMIEHHNS O TIOBEICHUH Tell
B YCIIOBHAX HEBECOMOCTH, O MONETAaX 4yelIoBeKa B KOCMOC, O
JIOCTHKEHMSX HaIllell CTpaHBI B MOJATOTOBKE KOCMOHABTOB K
MoNETaM B yCIIOBHAX HEBECOMOCTH.

PacriozHaBaTh, BOCIIPOM3BOIWTH W HAONIONATh pPa3IUIHbIC
Buabl aepopmanmu  Tten. DopmynupoBarh 3akoH ['yka,
TPaHHUIBI €r0 MPUMEHUMOCTH. BBIUMCIATH U U3MEPATH CUITY
YIPYTOCTH, JKECTKOCTh MIPY>KUHBI. PacnosnaBats,
BOCIPOHM3BOJNTD, HAOMIOATH SIBIICHUS CyXOI'0 TPEHHUS ITOKOS,
CKONB)KCHHUS, KadeHMs, SBJICHHE CONPOTHBICHHS IIpU
JBIDKEHUM TeJla B OJKUIKOCTM min rase. M3mepars u
1300pakaTh rpaMYecKu CHIbI TPEHUS TIOKOS, CKOJIBKEHHMS,
Ka4yeHUs, JKHAKOTO TPEHHS B KOHKPETHBIX CHTYalHsX.
Hcnons3oBate (OpMydy OIS BBIYHCICHUS CHIBI TPEHHS
CKOJIBKEHUS NIPU PELIEHUH 3a/1au.

W3MepsTh CUIly TSDKECTH, CHILY YIPYTOCTH, BEC Tela, CHIy
TPEHUS], YIUTHHEHHUE TIPYKUHbI

OmnpezensiTs ¢ MOMOLIBI0 KOCBEHHBIX H3MEPEHUH KECTKOCTH
MIPYXXUHBL, KO3 (UIUESHT TPEHUS CKOJIBIKECHHS.

PaboTaTh B Iape Ipy BHIIOIHCHUH MPAKTUYCCKUX 3a1aHUMH.
Haxoaute B pomonHuTenbHOW sreparype U VHTepHere
nHQOpPMALMIO O BKIAJE pa3sHbIX YYEHBIX B Pa3BHTHE

COITMATBHON 3HAYMMOMN
nH(OpMaIN — MHULMHPOBAHUS €e
00CyX1€HHs, BBICKAa3bIBaHHS
YUaIIUMHUCS CBOETO MHEHHS,
BBEIPAOOTKH OTHOIIECHHS.

IMToOyxneHne MKOIEHHKOB
co0JII0/1aTh Ha YPOKE
OOLIENPHHSATEIE HOPMEI TIOBEICHYIS,
IpaBmJIa OOIIEHHUS CO CTAPIIMU
(Yy4uTENIMH) U CBEPCTHUKAMH
(IIKOJIBHUKAMH ), TIPUHIHIIBI
Y4eOHOH TUCIUIUINHEI 1
CaMOOpTaHU3aLHH.

IIpumeneHue Ha ypoke
MHTEPAKTUBHBIX (POPM PadOTHI
YUAIIUXCS: HHTEIUIEKTYaIbHBIX
Urp, CTHMYJIHPYIOIINX
MI03HABATEIHHYIO MOTHBAIIHIO
IIKOJIBHUKOB; TPYIIIOBON PabOThI
WM paGoThI B Iapax, KOTOpbIe
y4aT IIKOJBHUKOB KOMaHHOM
paboTe 1 B3aMOJICHCTBYS C
JPYTUMH I€TbMU.
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MEXaHUKd. [0TOBHTH
MN3YYCHHBIM TEMaM.

npe3eHTaluu H COOO0IIEHHsT  TI0

3aKoH Wmmynsc Tena. Mmmynsc JaBath ONpeneNeHHE MOHATHMH: MMIYJIbC MaTePUAIbHOM | VCTaHOBIIEHHE MOBEPHTENbHBIX
COXpaHeHHs CHIIBL. 3aKOH COXpaHEHHUS TOYKH, UMILYJIbC CUJIbI, MMILY/IbC CHCTEMbI Tell, 3aMKHYTas | OTHOIICHHi MCXKY YUHTENCM I
HMITyJIbCa HMITyJIbCa TeIa. CHCTEMa Tell, PEaKTUBHOE JBH)KEHHE. YUEHUKAMH, CLIOCOBCTBYIOLIX
34. PeakTHBHOE JBIDKEHHE PacriozHaBaTh, BOCIIPOU3BOAWTH, HAOMIOAATh YIPYTHE U TIO3HTHBHOMY BOCTIPHATHIO
HEYINPyrue CTOJIKHOBEHHS TeJl, peaKTUBHOE JIBU)KEHHE. 5 o 6
Haxomuth B KOHKPETHOH CHTyallMM 3HA4YCHHS HMITyJIbca YHAIHMHACH TPEOOBAHMH 1 POCh
MaTepuaIbHOH TOUKH M HMIyibca cHibl. Dopmynuposar | YTHTC/, PUBICHCHIIO HX
3aKOH COXPAaHEHUsI UMITYJIbCa, TPAHHLIBI €70 IPUMEHUMOCTH. BHUMAaHH K 00CYK1aeMOi Ha
COCTaBIAT, YpaBHEHHs, ONMMCHIBAIOIIME 3aKOH COXDAHEHMs | YPOKE HHpOpMALMM, aKTHBH3ALMK
HMITyJIbca B KOHKPETHOI cuTyanuu. HaxoguTs, MCIIONB3ys | MX IMO3HABATENbHOH NEATENBHOCTH.
COCTaBJIEHHOE ypaBHEHHE, HEU3BECTHbIE BETHIMHBL.
Co3naBaTh CHTyallMd B KOTOpBIX MposBisiercss 3akod | IIpuBieuenue BHUMAHUS
coxpaHeHMs: uMIyinbca. HaxoquTb B JIOHOJHUTENBHOH | IIKOJBHHKOB K LIEGHHOCTHOMY
JIMTEpaTypE U I/IHTepHeTe I/IHd)OpMaI_H/IIO o 3a[IﬁHHOI>'[ TEME. aCIIEKTY U3y4aeMbIX Ha ypOKax
I'0TOBUTH MpPE3EHTALMH U COOOIICHHS 110 HM3YYCHHBIM TEMaM. | gpjieHuii, OpraHU3aLMs HX PAGOTEL
T'oToBUTH Ipe3eHTaNH U coo6meH3xm 0 NONETax HeNoBEKA B | ¢ 1o vuacyioii Ha ypoke
KOCMOC, O JIOCTHDKEHMSAX Halledl CTpaHbl B OCBOGHHU o N
COLMAIIBHON 3HAYNMON
KOCMHYECKOT0 IIPOCTPAHCTBA. Pa6OTaTLVB nape w rpynme | (bOPMAIIH — MRUIPOBAHI ce
IIPYU BBIIOJIHEHUH NIPAKTUYECKUX 3aJaHHH
00Cy KIeHHs1, BBICKa3bIBAHHs
Y4aIIUMHUCS CBOETO MHEHHS,
BBIPAOOTKH OTHOIICHHS.
3akoH Pa6ota crtsl. MOIIHOCTB. Japath onpejelneHHe MOHATHH: paboTa CHJIBI, MOIIHOCTH, | ITpuBJCUEHHME BHUMAHHUS
COXpaHEeHUs Kunernueckast sHeprus. KHHETHYECKas OSHEprus, MOTCHUMAIbHAS OHEPIHs, IONHAST | [IKOIHHMKOB K [IEHHOCTHOMY
MEXaHHIeCKOU PaboTa criIbl TSDKECTH. MeXaHHJecKast JHEPT U, M30JHPOBAHHAS  CHCTEMA, | acreTy M3ydaeMbIX HA ypoKax
9HEpPIuH INoTennuanpHasi dHEPrus KOHCEpBaTUBHAs CHJIA. BBIUHCIIATH B KOHKPETHOH CHUTyallHU SABJICHHH, OPraHM3AIIs HX PAGOTHI
S4. Tela B IPaBUTAlHOHHOM 3HaYeHHs (U3MYECKUX BEIHMYMH: PabOTHl CHIBI, PabOTHI o
nose. Pabora cubl CWJIBL TSDKECTH, pabOoThl CHJIBI YHPYrOCTH, pabOThl CHJIbI C TOITyHaeMOH Ha ypoke
ympyrocTy. [ToTeRNMansHas | TPeHWs, MOIIHOCTH, KWHETHUECKOH OHEprHM, m3MeHeHms | COUHMANBHOM SHATHMMOM
SHEprus ynpyro KMHETUYECKOM SHEpruu, MOTEHUUAIbHOW S3HEPruu Tel B MH(pOPMALMK — HHULMMPOBAHHS ¢¢
Je)OpMHUPOBAHHOTO TeIA. TPaBUTAIMOHHOM II0JIe, IMOTEHIMAIbHOM OSHEpPruu YIpyro 00CYK/IeHHUS], BBICKA3bIBAHHSA
3aKoH COXpaHEHUs neopMHUPOBAHHOTO Tela, IMOJHOM MEXaHMYECKOW SHEpPruu. | ydallMMHUCs CBOETO MHEHUS,
MEXaHHIECKOH SHEePTUH. CocTaBiaTh  ypaBHEHHMs, CBA3bIBAIOIIME DPAOOTY CHIIBL, | BBHIPAGOTKH OTHOIIEHHS.
JecTByIOIIe Ha TeIo B KOHKPETHOM CHTyallUH, C
JlaGopaTopHble padoThI: U3MEHEHHEM KHMHEeTHuYeckoil sHeprum Tena. Haxomuts, | TloOyxaeHHe MIKOJIBHUKOB
4. Nzy4eHue 3aKoHa UCTIONB3ys ~ COCTABJICHHOE  yPAaBHEHHE,  HEH3BECTHBIC | cOGJIIONATH HA YPOKE
COXpaHEHHs] MEXaHHIeCKOH BEJIMYHHEL. 5 _ | ofmenpunstsie HOpMBI MOBERCHMUS,
JHEpPIUH. DopMyIUpOBaTh 3aKOH COXPAHEHHsS INOJHOH MeXaHH4ecKon NpaBHIA OGIIEHHS CO CTAPLIAMHU
9HEPIUH, Ha3bIBaTh IPAHHIIBI €r0 IPUMEHIMOCTH.
KoHTposbHbIe padoThI: CocTaBiIsiTh YpaBHEHUsl, ONKCBHIBAIOLIME 3aKOH COXPAHEHUS (yauTEILAMH) 1 CBEPCTHUKAMH
1. MexaHuka MOJHOW MEXaHMYECKOW SHEpPrHH, B KOHKPETHOW CUTYalLUH. (MKOHI’?HKaMH)’ TIpHHIMIIBI
Haxonuts, HCTIONB3Ys COCTaBJICHHOE ypapHenue, | YUCOHOH MMCIHILIHHEL U
HEHM3BECTHBIE BEIMYUHBI. CaMOOpraHU3aliHy.
Co3gaBaTh cUTyallud, B KOTOPHIX HPOSBISIETCS 3aKOH
COXpaHEHMsl IIOJIHOM MeXaHW4YecKoil SHepruu. BrInonHATH Hpumenenue Ha ypoke
OKCIICDMMEHTANGHYIO  IIPOBEPKY  3aKOHA  COXpaHEHMs | MHTEPAKTUBHBIX (OPM paboOThI
MEXaHHYECKOH dHEprHu. BEIIOIHATE KOCBEHHbIE M3MEPEHHsSI | yJallluXCsl: HHTEIUIEKTyalbHbIX
HUMITyJibCa TEJa, MEXaHUYECKOH OHEpruu Teia, pa6OTbI CHJIBI HUI'D, CTUMYJTUPYIOIIUX
Tpenus. Pabotath B Iape, Tpynne NpH  BBIIONHCHHH | 103HaBaTeTbHYIO MOTHBALIIIO
npakTHYeckux 3ananuid. Haxoauts B L[OHOJ]HEITCHLHO]‘;I LIKOITBHIKOB; TPYIIIOBOi paboTHI
nrepatype u MHTepHeTe HH(OpPMaLHIO 110 3aJTaHHOH TeMe. | wnw paGotst B mapax, koTopsie
[TpuMeHATH 3aKOHBI COXPaHEHUs] UMITyIbca U MEXaHHUECKOU o
9HEPTUH JUTS ONMCAHVS ABYDKESHHS PEaIbHBIX Tel YHar IIKOIEHIKOB KOMAHIHOM
paboTe 1 B3aMOJCHCTBYS C
JPYTUMH TEeTbMH.
Craruka PaBHoBecue matepuanbHON JaBaTh oOmpe/iesieHNe MOHATHH: PABHOBECHE, YCTOMYMBOE | VCTAaHOBJIEHHE JOBEPUTEIHHBIX
3a TOYKH U TBEPJIOTO TeJIa. paHoBecHe, He YCTOHYMBOE paHOBecHe, 0€3pasiMYHOE | OTHOIMICHHIT MEX/TY YIHTENeM I
Bugs! paBHOBecus. Y clOBHsA PABHOBECHE,MITEYO0  CHITBIL,MOMEHT  CHJIBL. Haxomuts B YHUEeHHKaMH, CIIOCOOCTBYIONINX
paBHOBECHS. KOHKPETHOH CHTyallMH 3Ha4yeHWs IUleda CHIBL MoMmeHTa TIO3HTHBHOMY BOCTIPHATHIO
MomMeHT cubl. cunbl. IlepeuncnsTh ycIOBHS pPAaBHOBECHS MaTepHAIbHOMN 5 o 6
D " TBEpIOTO yJaIuMHUCs TpeOOBaHUH U IIPOCH
JIaGoparTopnas pa6ora: Tena.COCTaBIAThyPABHEHHUS, ONIUCHIBAIOIIHC yenopus | Y UTCIA, IPUBJICHCHHIO X
5. M3y4enne paBHOBeCHs PaBHOBECHSA, B KOHKDETHBIX CHTyamusax. Ompemensrs, | BHAMAHHA K 0GCyxKIaemoii Ha
TeJja MoJI IEHCTBUEM HUCIIONIB3Ys COCTaBJICHHOE YpaBHEHHE, HEH3BECTHbIE | YPOKE HH(OPMAIMH, aKTHBH3AIMH
HECKOJIBKHX CHIL BeJIMYMHBLPacio3HaBaTh, BOCHIPOM3BOAWTH M HAONIO#ATh | WX IMO3HABATENBHOH NEATENBHOCTH.
pasnuuHBle BUABl paBHOBecHs Ted. Msmepsars cuiy ¢
MIOMOIIBI0 TIPYKHHHOTO JWHAMOMETpPAa, H3MEpSTBII JIedo
cunbl. PaGorate B mape, Tpynme IpU  BBINOJTHEHHU
MPaKTUYECKNX  3aJaHuil. HaXomuTeB  JONONHHTENBHON
murepatype u MaTepHeTe HHGOPMAIHIO O 3HAYSHHU CTAaTHUKU
B CTPOUTEIBCTBE, TEXHHKE, OBITY,00BbsCHEHNE (OPMBI U
pa3MepoB OOBEKTOB MPHUPOABL. [ OTOBUTH NpPE3CHTAIMH H
coo0LIeHnsT O 3ajaHHBIM TeMmaM. Pabortate B mape npu
BBINOJHEHHUH JIA0OPATOPHOI pabOTHIL.
OCHOBBI JlaBnenue. 3axoH [Tackas. OnuchiBaTh MEXaHUYECKYI0 KapTHHY Mupa. I[lepedncnaTh | YcTaHOBIEHHE TOBEPUTENBHBIX
THAPOMEXaHUKH PaBHOBecue >KHIKOCTH H OOBEKTbI, MOJE/H, SBICHUA, (PU3UUCCKHE BENUYHMHBL, 3aKOHBI, | OTHOIICHHH MEXIY yaHTEIeM H
29, rasa. Hay4HbIe (haKTBI, CPEICTBA ONUCAHUS, pacCMaTpUBacMBIC B

3akon Apxumena. [InaBanue
TeJ.

KJIacCUueckoi MexaHuke. @opMynupoBaTh HOpAMYI0 U
oOpaTHyI0  3aJaull  MEXaHMKH. YKa3plBaTh  TIPaHUIBI
NPUMEHUMOCTH  MOJeNieif M 3aKOHOB  KJIACCHYECKOH

MmexaHukd. HaswiBaTh TIPUMEPBI UCIIOJIL30BaHUA MoJIeNieH U
3aKOHOB MCXaHWUKHU JI1 ONMUCAHUA IBMXKCHUA PCATIbHBIX TEIT

Y4EHHKaMH, CIIOCOOCTBYIOIIHX
TIO3UTUBHOMY BOCTIPUSTHIO
yJalMucs TpeGoBaHHIA U IPOchO
YUHUTENs, IPUBICUCHHIO HX
BHHMaHHS K 00Cy)KIaeMoit Ha
yYpoKe HH(pOPMAIHH, AKTUBU3ALIUH
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| HX MTO3HABATEIILHON JESTEILHOCTH.

MouiekyasipHasi ¢pusuka u TepmoauHamuka (18 1)

OCHOBBI
MOJIEKYJISIPHO-
KHUHETUYECKOM
teopuu (MKT)
34,

MornekynspHo -
KHHETHYecKast

teopust (MKT) crpoenus
BEILECTBA U €&
9KCIIEPUMEHTAJIbHBIE
JIOKa3aTeNbCTBA.
BpoyHoBCKOE JBHKEHUE.
Temmeparypa u TerioBoe
pasHoBecue. lkabl
Ilenscus u KenpBuna.
AOcooTHas Temieparypa
KakK Mepa cpeHei
KMHETUYECKOH SHeprun
TEIIOBOTO JBIYKEHUSI YaCTHI]
BeIeCTBa

Cuitbl B3aMOZICHCTBHS
MOJIEKYJI B Pa3HBIX
arperaTHBIX COCTOSTHUSIX
BenecTsa. Mojenb
«HJeaNbHbIN Ta3y. JlaBienue
raza. CBsi3b MeX]Y
JTaBIEHHEM U cpenHeil
KMHETUYECKOH 3Hepruei
MIOCTYIATENbHOIO TEIUIOBOTO
JIBIDKEHUS MOJIEKYI
H/IaTEHOTO ra3a.

OCHOBHOE ypaBHEHHE
MOJIEKYIAPHO-KMHETHIECKOH
TEOPHH HAEATBHOTO rasa.

JlaGopaTtopHas padoTa

6. M3mepeHue TemnepaTypsl
JKUAKOCTHBIMA U I (QPOBBIMH
TEPMOMETPaMH.

JlaBate  ompeseneHHe MOHATHH:  TEMJIOBbIE  SBJICHHS,
MaKpOCKOITIYECKHE TeNa, TEIIOBOe JIBIDKEHHE, OPOYHOBCKOE
JBWKeHue, 1 dy3us, OTHOCHTENIbHAs MOJIEKYIIApHAas Macca,
KOJIMYECTBO BEIEeCTBA, MOJSIPHAs Macca, MOJeKyla, macca
MOJIEKYJIBI, CKOPOCTh [JBM)KEHUS MOJEKYJIBI, cpenHsst
KMHETHYecKasi DJHEprusl MOJEKYINBI, CHIIBI B3aUMOJEHCTBHS
MOJIEKYJI, UJEaJIbHBII a3, MHKPOCKOIMYECKUE IapaMeTphl,
MaKpOCKOITIYECKHE MapaMeTphl, JaBJIeHHUe ra3a, abComoTHas
Temmeparypa, TeroBoe paHoBecue, MKT. Ilepeuncnsars
MHKPOCKOITYECKHE U MAKPOCKOIIHMYIECKHE ITapaMeTpEI Ta3a.
Ilepeuncnare ocHoBHble nonoxkenuss MKT, npuBoguth
MIPUMEPBI, PpEe3yIbTaThI HaOMIOJEHUIT M  ONMCHIBAaTH
9KCIIEPUMEHTBI, JIOKa3bIBAIOLINE UX CIIPABEIIMBOCTS.
PacriozHaBaTh W ONUCHIBAThH SIBICHUS: TEIUIOBOE IBIDKCHUE,
OpoyHOBckoe BiDKeHHe, auddysus. BocnpomsBoauts u
OOBSCHATh  ONBITHL,  JIEMOHCTPHUPYIOIIHE  3aBHCHMOCTH
ckopoctd  muddy3HH OT TemmepaTtypsl M arperatHoro
cocrosiHus BemecTa. HabmonaTs nuddy3uio B KUAKOCTIX U
razax. Mcmnonp3oBaTh IOIydEHHBIE HAa YpPOKax XHMHU
YMEHUS ompenemnsiTh 3HAYCHHS OTHOCHTEIEHOH
MOJIEKYJISIDHOI ~ Macchl, MOJIIDHOW MacChl, KOJIMYECTBA
BEII[ECTBA, MAacChl MOJEKYINBI, (pOPMYyIUpOBaTh (U3MUECKHI
CMBICIT  NOCTOSSHHOW ~ ABorajpo. OneHuBarth pasmep
MosleKynbl. OOBSCHATH OCHOBHBIE CBOMCTBAa arperaTHbIX
cocrosHuil Bemectsa Ha ocHoBe MKT. OmnuceiBath MOIEIb
«upeanbHbId Ta3» CocTaBisATh OcHOBHOe ypaBHeHHMe MKT
HICAIBHOTO Ta3a B KOHKPETHOW curyauuu. Onpenensrs,
HCIIONB3Ysl  COCTABICHHOE  ypaBHEHUE,  HEH3BECTHbIE
BEJIMYHHEL.

CocTaBIIATh ypaBHEHHE, CBA3BIBAIOIIEE JABICHUE UIEaTbHOTO
ra3a co cpelHell KHMHETHMYECKOW JSHeprueil Mosekyn, B
KOHKPETHOMH CUTYaLUHU. Onpenensrs, HCIIOJIB3YS
COCTaBJICHHOE YpaBHEHHE, HEH3BECTHBIC BETHINHEL.
OnuceiBaTh CriocoObl U3MepeHuii Temnepatypsl. CpaBHUBATh
mkansl KemeBuHa u Llenmscnsa. CocTaBiaTh ypaBHEHHE,
CBsI3bIBaIONLIEe aOCONIOTHYIO TEMIIEpaTypy HAEadbHOTO rasa
CO CpeiHeH KMHETHUECKOH SHeprueil MosieKkyl, B KOHKPETHOM
CHUTyalluH. Omnpenensrs, HCTIONB3YSI COCTaBJICHHOE
ypaBHEHHE, HEM3BECTHbIE BeNIHHBL. COCTaBISATh ypaBHEHHUE,
CBSA3BIBAIOILIEE JIABJICHUE MJIEAILHOrO ra3a ¢ a0COIIOTHOM

TEMIIEpaTypol, B KOHKpPEeTHOH curyauuu. OrnpenensiTs,
HCIOJIB3YsSl ~ COCTABJICHHOE  YpaBHEHUE,  HEHU3BECTHBIC
BeNMUUHBL.  VI3MepsATh  TemmepaTrypy KMIKOCTH, rasa

KUJIKOCTHBIMH M LIH(POBBIMU TEPMOMETPAMH.

PaboTaTs B mape, rpymie NPy BBIIOJHEHHH NPAaKTHISCKUX
3agaHuid. HaxoauTh B [IONONHUTENBHONW JIUTEpAType U
VHTepHeTe CBeeHHS 110 HCTOPHH Pa3BUTHS aTOMHCTHIECKON
TEOPUH CTPOCHHsI BEIECTBA.

IpuBnedyeHne BHUMaHUs
HIKOJBHUKOB K LIEHHOCTHOMY
aCIIeKTy M3yJaeMbIX Ha ypoKax
SIBJICHUI, OPraHU3aLMsL UX PabOThI
C MOJIy4aeMoii Ha ypoke
COLMATBbHON 3HAUNMON
UH(pOPMALMHY — NHUIL[MUPOBAHUS €¢
00Cy KIeHHs1, BBICKa3bIBAHHs
Y4aIIuMHUCS CBOETO MHEHHS,
BBIPAOOTKH OTHOIICHHSI.

[oGy:xneHue MKOJIbHUKOB
co0JI0/1aTh Ha YpOKe
OOIIENPHHATHIC HOPMEI TIOBE/ICHUS,
HpaBHJIa OOIICHHS CO CTAPLIUMH
(Yy4UTENIMH) U CBEPCTHUKAMU
(ILIKOJIPHUKAMH), TIPUHIUIIBI
y4eOHOM AUCLMIUIMHBI U
CaMOOPraHU3aLMH.

YPaBHCHHe YPaBHeHHe COCTOsIHUSA CocTaBisTh YpaBHCHHUE COCTOAHUA HACATBHOIO Tasa Hu VYcTaHoBJIEHUE JIOBEPUTENbHBIX
COCTOSTHHS HJ/IeaIbHOTO rasa. YpaBHeHue | ypasHeHue Menpeneesa - KianelpoHa B KOHKPETHOH | orHormeHHil MeXTy yamTenem i
rasa. Menzeneesa - Kinaneiipona. CHTyalnH. BEIYHCIIATE, UCTIONB3Ysl COCTABICHHOE YPaBHEHHE, YHEHUKaMH, CTOCOBCTBYIONIIX
4 4. W3onponeccsl. ['a3oBbIe HEW3BECTHBIC BEIMYMHBL. Pacrio3HaBaTh ¥ OINKCHIBATH TIO3MTHBHOMY BOCTIPHATHIO
3aKOHBI. M30IIPOLIECCHI B HJealbHOM rase. OopMyIMpoBaTh ra3oBbIC o
yyaiumucs TpeOboBaHUM U IPOCHO
3aKOHBI M OINPEIENSATh TPAaHUIBl HX [PHUMEHHMOCTH.
JlaGopaTopnas padoTa: COoCTaBNATh ypaBHEHMsS IS WX OMHCAHHS. Bprucnsts, | YTHTC/A, PUBICACHHIO HX
7. DKcrepUMeHTaNbHas HCTIONIb3ys  COCTABIEHHOE  ypaBHEHHMe,  HemsBecTHble | BHHMAHHS K 06CYxacMoii Ha
npoBepka 3akoHa I'eif - BEJIMYMHBI. ypoke HH(bOPMAIMH, aKTHBU3AIHH
JIroccaka IpencraBnsate B Buie rpaMkoB M30XOPHBIA, M300apHBIA M | MX MO3HABATEIBbHOMN JEATEIBHOCTH.
n30TepMHYeckuil mponecchl. Ompenensts 1o rpaduxam
Xapakrep mporecca ¥ MakpornapaMeTpbl HjeaibHOro rasa. | IlpuBieuenne BHUMaHUs
V3MepsTh [aBlIeHHE BO3JyXa MaHOMETPaMH M IU(POBBIMH | IIKOJLHMKOB K IIEHHOCTHOMY
JaTYUKaMu  JOaBJICHUA  Trasa, TEMIICpaTypy Trasa - ACIIEKTY U3y4aeMBbIX Ha YPOKax
JKUJIKOCTHBIMH TepMOMeTpaMu u UHGPOBBIMA | gp e, OpraHH3aIyA X paboThl
TeMIIepaTypHbIMH JaTduKaMu. PaboTaTh B Mape, IPYMNe mpH | ¢ nonvyaenoii 1a ypoke
BEINIOJIHEHWM ~ NPaKkTHYecknxX  3amanmil. Haxomute B . N
” COLUANBHOM 3HAYNMOIT
JOTIONTHUTENBHON nuTepaType U MHTepHeTe CBEICHHUS 110
3aJaHHON TeMe. ['OTOBUTH NpE3eHTAIIMH M COOOIICHUS MO HGOPMAILHH — MHHIMMPOBAHMS ce
3aJlaHHBIM TeMaM. [IpUMEHATh MOJIeNb UIEANbHOTO Ta3a s 06Cy»KIeHHs], BBICKA3bIBAHHSI
OIMCAHUsSI NOBEJICHUS PEAJIbHBIX Ta30B. yJamuMHCs CBOCTO MHCHMS,
BBIPA0OTKH OTHOIICHHSL.
BzanmHble BzanMHbIe HpeBpareHust JaBaTh ompesienieHie MOHATHH: MCHapeHue, KOHJACHCAIMs, | YCTaHOBIEHHE T0BEPUTENBHBIX
[pEBpaICHHs JKUJIKOCTH U rasa. KHUIEHNE, JMHAMHYECKOE PABHOBECHE, HACBIIEHHBIN Nap, HE | OTHOMICHMH MEK/Iy YUHTEIEM I

JKHUJIKOCTH M rasa.

1 4.

Haceriennbie u
HEHACBHIILICHHBIE MTapHI.

HACBILIEHHbINA Map.
Pacno3naBath, BOCHIPOM3BOIUT,
HCTapeHHe, KOHJIEHCAlHsl, KUTIeHHUE.

HAOJIOAATh  SIBJICHUS:

Y4eHHKaMH, CIIOCOOCTBYIOIIHX
TO3UTUBHOMY BOCTIPUSTHIO
yJalMucs TpeGoBaHHIA U IPOchO
YUHUTENs, IPUBICUECHHIO HX
BHHMaHHUS K 00Cy)XIaeMoil Ha
ypoke HH(pOPMAIHH, AKTUBU3ALIUH
UX T03HABATENLHOMN AeATeIbHOCTH.

Kunkocrtu.

Monens CTpOEHUS KHUIKOCTH.

Tlepeuncnsare CBOMCTBA JKHUAKOCTH M OOBSICHATH HMX C

YcraHnoBieHue JOBCPUTECIIBHBIX
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1y

HOBCpXHOCTHOC HaTsOKCHUC.

MOMOILIBIO MOJIETIN CTPOEHUSI  KMAKOCTH, CO3[aHHOM Ha
OCHOBE M K T.

JlaBaTh ompeneneHue TOHATHI: CHJIa IOBEPXHOCTHOIO
HATSDKCHHS, KOO(G(UIUEHT IOBEPXHOCTHOIO HATSDKCHUS.
PacriozHaBaTh M BOCHPOM3BOJMTH IIPUMEPHI HPOSIBICHUS

HCﬁCTBHﬂ CHJIBI IIOBEPXHOCTHOT'O HATSPKCHUS.

OTHOIUCHHH MEXITY YUHTEIeM U
Y4CHHKAaMH, CIIOCOOCTBYIOLIHX
[O3UTUBHOMY BOCIIPUSITHIO
y4aluMucs TpeOOBaHuUi 1 TPOCkO
YYHTEIIs], IPUBJICICHHIO HX
BHHMAaHHS K 00CyX1aeMoil Ha
ypoKe HH(pOPMALHH, aKTHBU3ALHI
UX T103HABATEIbHON ASATEIbHOCTH.

Trépuble Tena
14

Mozeinb CTpoeHUs TBEPIbIX
ten. Kpucrammmueckue u
amopdHbIe Tena.

HasbiBaTh CcXOJCTBA M pa3u4Ms TBEPABIX TEJN, aMOPQHBIX
TeJ, KUAKUX KPUCTALIOB. IlepeunciaTh cBOWCTBa TBEPIBIX
Ten

VCTaHOBIICHHE JIOBEPUTEIBHBIX
OTHOIIEHHI MEXY YIUTEIEM U
YYEHUKAMH, CIIOCOOCTBYIONHX
[O3UTUBHOMY BOCIIPUSITHIO
y4anmMucs TpeOOBaHMI 1 TIPOCKO
YUYHTEISI, IPUBIEICHAIO HX
BHHMaHHs K 00Cy)KIaeMoil Ha
ypoke HHPOPMAIHH, aKTHBU3AIHH
HX T03HABATELHOMN JIEITEILHOCTH.

OCHOBBI BHyTpeHHSS SHEpTHS. JaBath  omnpeneneHHe  IOHATHH:  TEPMOAMHAMHMYECKAS | YCTaHOBIICHHE TOBEPHTENbHBIX
TEPMOIMHAMUKH TepmoanHaMu4eckas CHCTEMa, H30JMPOBAHHAA TCPMOAMHAMMYCCKAS CHCTEMA, | OTHOLICHMH MEKIy YUHTEIEM I
8 u. cucTeMa u e€ paBHOBECHOE PABHOBECHOC ~ COCTOSIHHE, TCPMOAMHAMHUUCCKHI MPOUCCC, | yyepykamu, cOCOGCTBYIOMIX
COCTOSIHHE. BHYTPCHHSIA OHEPIHsl, BHYTPEHHSAS SHEPIUs WACAIBHOIO 1233, | 11osyypyomy BOCIPHATHIO
Pa6oTa u Temronepenaya Kak | TEIIOEMKOCTb, KOIMYECTBO TEIUIOTHI, YAENbHAs TEIUIOTa 5 . 6
C10Cco0BI U3MEHEHUS ILIABJICHUS, YIEIbHAs TEIUIOTA APOOGPA3OBAHNS, yaenbHas | 5 AUHMHICA TPEOOBAHMH I POCh
BHYTpEHHEI SHEPTHH. TEINIOTa CTOPaHMs TOIUIMBA, paboTa B TepMommHamuke, | YIHTCILL, NPUBJICUCHUIO HX
Kosu4ecTBo TErIoThL. obpaTuMBbIil mpolecc, HeoOpaTHMBI Tpolece, HarpeBarenp, | BHHMAHMA K o0cyxaeMoit Ha
TermnoéMKoCTb. XOJIONWJIBHUK, pabouee Teno, TeroBoi apurartenb, KIIJ[ | Ypoke uHpOPMAIMH, AKTUBU3ALINH
YpaBHeHHe TEIIOBOTO TEIIOBOTO JABUIATElIs. UX [103HABATENIbHOH IesTeIbHOCTH.
Oananca. IlepBblii 3aKoH PacniosnaBatb TEPMOANHAMUUECKYIO CHCTEMY,
TEPMOIMHAMUKH. XapaKTepu30BaTh €€ COCTOSHHE M mpolecchl n3MeHenus | IIpuBieuenue BHUMaHUs
AnabaTHBIH mpornecc. COCTOSTHHSL. IIKOJIGHUKOB K [IEHHOCTHOMY
HeoOparumocTh TerinoBbIx OnuchBaTh CITIOCOOBI HM3MEHEHUs COCTOSIHMSL | acreKTy U3y4aeMbIX Ha YPOKax
TIPOIIECCOB. TEPMOJIMHAMIYECKOH  CHCTEMBI ~ TYTEM  COBEPUICHMS | gpjenpii, opraH3aiis X paGoThl
IIpeobpa3oBanus s3HEpruu B MEXaHWYECKOH paboThl M TeIuIonepeaye. | ¢ nonyuaemoii na ypoxe
TEIUIOBBIX MaIllFHAX. CocTaBIsTh ypaBHEHHE TEIUIOBOrO OajaHca B KOHKPETHOMH o o
COLMANBHOM 3HAYNMOIT
KII/I TeruioBbIX MaluH. CUTyalH. BeIYUCIIATD, UCIIOIB3YS COCTABICHHOE YpaBHEHHE,
HEH3BECTHBIC BEIMYNHEL HHGOPMAIIH — MHHIMMPOBAHNS ce
KoHTpoabHbIe padoThI: OnNpesieNaTh 3HAYEHHs BHYTPeHHeil SHeprHH wuieanpHoro | OOCYRICHHS, BBICKA3bIBAHHS
2. OcuoBsl MKT n ra3a, W3MEHEHUE BHYTPEHHEH SHEpruM HjaealbHOro rasa, | YJallMMHUCs CBOCTO MHCHUA,
TEPMOJMHAMUKI paboThl MIEANBHOrO rasa , paboThl HAJ MACAIBHBIM ra3oM, | BBIPAOOTKH OTHOLICHHS.
KOJIMYECTBA TEIUIOTH B KOHKPETHBIX CUTYaIHsX.
OnpeiensaTs 3HaueHHE pabOThI HIEAILHOTO rasa 1o rpaduxy | [100yXkIeHHe MKOIBHUKOB
3aBHCHMOCTH JIaBJICHHs OT 00bEMa IIPH M300apHOM Mpolecce. | COON0aTh Ha ypOKe
dopmynupoBarsh NepBBIi 3aKOH TEPMOJIMHAMHUKH. | OOIIENPUHATHIE HOPMBI TIOBEICHHS,
CocTaBsTs  ypaBHEHHE, ONMCHIBAIOLEE IIEPBbIH  3aKOH | mpappia OGIICHHS CO CTAPIIAMIL
TCPMOJUHAMHMKH, ~ B KOHKPCTHBIX  CHTYAUMAX UM | (yyprenswu) M CBEpCTHHKAME
H30IPOIECCOB B HJEAIBHOM Ta3e. BBIUHCIATH, HCIONB3YS (IUKOTHHUKAMH), TPHHIIATIBI
COCTaBJICHHOE YpaBHEHUE, HEH3BECTHBIC BEITMUHHBL o
Pasnmmyate  oOpaTMMbele W HeoOpaTHMBIE — ITPOLECCHL. yeGrOM IHCIMIIIHE
[oaTBepkAaTh NPUMEPAMH  HEOOPATHMOCTh  TeIUIoBhIx | CAMOOPTraHU3allHH.
TIPOIIECCOB.
IpuBOmUTE HPHUMEPHI TEILUIOBBIX ABHUIraTelNei, BBIICIATH B IIpumenenue Ha ypoke
IPHMEpax OCHOBHEIC YACTH JBHTATENICH, ONUCHBATE IpUHAN | HHTEPAKTHBHBIX GopM paGoTeI
neiictBus. Beraucnsats 3navenus: KIJ] TermsoBoro asuratesnss | YIAIIUXCs: HHTEIICKTYaIbHBIX
B KOHKPETHBIX CHTYaIlsIX. UTp, CTUMYJTHPYIOIIHUX
Haxomuts B nurepatype u HMHTepHere uH(OpPMALMIO O | MO3HABATENHHYIO MOTHBAIIHIO
l'lpO6IICMaX OHEPreTUKU U OXpaHe Oprxcaromeﬁ Cpeabl. IIKOJIbHUKOB; r'pyr[r[ogof/'] pa601‘],1
YuacTBoBaTh B JMCKYCCHH O npo6ieMax SHEPIeTHKH M | yjy paGoTHl B Tapax, KOTOPHIE
OXpAHE OKPYKAIOWIEH CPE/Ibl, BECTH JHATOL,  OTKPBITO | yuar 11io1pHEKOB KOMAHHON
BBIP@XKaTh U OTCTaMBATh CBOIO TOYKY 3PEHHs, BHICIYIIHBATh 6oTe ¥ B3AMMOEHCTBHS ©
MHEHHE ONIIOHEHTA. paso
JIPYTUMH JTE€TEMH.
OcHOBBI 31eKTpoAHHAMHKH (18 u)
DrekTpocTaTuka DIEeKTPUYECKHUH 3apsifl. HaBaTh OmpeneneHue TOHATUH: OJEKTPUYECKUH 3apsaf, | YCTaHOBIEHHE JOBEPUTEIHHBIX
6 4. 3aKOH COXpaHEHHs JJIEMEHTapHBI  JNEKTPUUYECKUI  3aps, TOYEYHBIH | orHOMICHMIH MEKITy YIHuTeTeM i

9NIEKTPUUYECKOTO 3apsia.
OnekTpuueckoe
B3aMMOJIECHCTBUE. 3aKOH
Kynona.

Hanpsoxénnocts 1
MOTEHIMAT
9NIEKTPOCTATUYECKOTO IO,
CBSI3b MEX/Ty HUMH.

JIuany HanpspKEHHOCTH U
9KBHUIIOTEHI[HAIbHEIE
noBepxHocTu. [Ipuniun
CyNepro3HLuN
9JIEKTPHUUCCKUX TOJIEH.
Pa3HoCTh MOTEHLIMATIOB.
Dnektpudeckas EMKOCTb.
Konpnencarop.

JJIEKTPUYECKUI 3apsill, CBOOOIHBIN 3JIEKTPUUECKUM 3apsil,
9JIEKTPUYECKOE T10JI€, HANIPSKEHHOCTH IEKTPUYECKOTO OIS,
JIMHUN HANPsHKEHHOCTH DIEKTPHYIECKOTO IONS, OJHOPOTHOE
9JIEKTPUYECKOE TOJIE, MOTEHIHAI

JNIEKTPUYECKOTO IIOISI, PAa3HOCTh IIOTEHNIHUATOB, JHEPTHS
3JIEKTPUUYECKOTO OIS, 3KBHUIOTEHIMAJIbHAsS MOBEPXHOCTb,
9NIEKTPOCTATUYECKAsT HHAYKIHSA, IOAPU3ALMS JHIICKTPHKOB,
JIM3JIEKTpUYECKas TPOHUIIAEMOCTh BEILIECTBA,
3JEKTPOEMKOCTh, KOHJIEHCATOP.

Pacrio3HaBath, BOCIIPOM3BOIWTH W HAONIONATh Pa3IUYHBIC
cnocoObl  anekTpu3auuu  Ted.  OOBSICHATH — SIBICHUE
9JIEKTPU3ALMU HA OCHOBE 3HAHMUIl O CTPOEHHH BEILECTBA.
OnuceBath u BOCIIPOU3BOAUTH B3aHMOJICHCTBHE
3apsDKEHHBIX Tell.

OnucelBaTh  NPUHIMM ACHCTBUS IEKTPOMETPA.
DopMyaUpOBaTh 3aKOH COXPAHEHHs 3JIEKTPUYECKOTO 3apsja,
YCIIOBUSL €TO MPUMEHUMOCTH.

Y4EHHKaMH, CIIOCOOCTBYIOIIHX
HO3UTHBHOMY BOCIIPUSATHIO
yJalMucs TpeGoBaHHIA U IPOChO
YUHUTENs, IPUBICUECHHIO HX
BHUMaHHs K 00CyX1aeMoii Ha
ypoke HH(pOpPMAIHH, AKTUBU3ALIUH
UX TI03HABATENBHOMN AeATeIbHOCTH.

[puBnedeHne BHUMaHUS
LIKOJIbHUKOB K IIEHHOCTHOMY
aCIeKTy M3y4aeMbIX Ha ypoKax
SIBJICHUH, OpraHu3alus uxX paboTh
¢ MOJIy4aeMoii Ha ypoke
COITMAIBHON 3HAYMMOM
nH(pOpPMALINK — HHUIIMUPOBAHHUS €€

14




CocTaBisiTh YPaBHEHHUEC, BBIPpAXKAIOMICE 3aKOH COXpPaHCHUA

JNIEKTPUYECKOTO  3apsiia, B KOHKDETHBIX CHTYyaIlHsX.
BblumcisATh,  MCIONB3Ys ~ COCTaBICHHOE  ypaBHEHHE,
HEHU3BECTHBIC BEIUYUHEL

dopmynupoBars 3aKOH KynoHna, yCII0BHSA ero
npuMeHUMocTd. COCTaBIATh ypaBHEHHE,  BBIpaXkaromee
3akoH KylioHa, B KOHKPETHBIX CHUTyalusiX. Bbluucisars,
HCIIONB3YSl ~ COCTABICHHOE  YpaBHEHHE  HEH3BECTHEIC
BEJIMYHHBIL.

Bbruncasare 3HaueHWE HANPSHKEHHOCTH TIOJISL  TOYEYHOTO
9NIEKTPUYECKOro 3apsija, ONPEICNATh HAlNpaBICHHE BEKTOpa
HaNpsDKEHHOCTH B KOHKPETHO# cutyauuu, DopMynupoBath
MPUHLMI CYMEPIIO3ULUH IEKTPUUECKHUX Tojeil. Onpenensite
HanpaBJICHHE M 3HAYCHUE PE3yJbTUPYIOIIEH HANPSHKEHHOCTH
9NIEKTPUYECKOTrO TIOJISI CHCTEMBI TOUCUHBIX 3apsII0B.
N300pakaTh 3JEKTPUYECKOE TMOJNE C TOMOLIBIO JIMHUM
HanmpspDK€HHOCTH.  Pacmo3HaBaTh W M300pakaTh JIMHHU
HaNpPsOKEHHOCTH TIOJISE TOYSYHOTO 3apsiia, CUCTEMbI TOYSYHBIX
3apsiI0B, MApaylIebHOW IUIOCKOCTH, IBYX —IapauleibHbIX
IUIOCKOCTEH, OJJHOPOJHOTO U HEOJJHOPOIHOTO DIICKTPUIECKUX
TOJIeH.

Onpenensats 1O JIMHUSAM HANpPsHKEHHOCTH AJICKTPUYECKOTO
TOJIs 3HAKH M XapaKTep paclpenesieH s 3apsIoB.

OHpeZ[eJ'ISITL NOTEeHOHATI  JJICKTPOCTAaTHYCCKOr0 IIOJII B
JAHHOM TOYKE TOJSA TOYEYHOTO JJIEKTPUYECKOro 3apsaa,
Pa3HOCTh MOTCHIIUAJIOB, HapsHKEHUE B KOHKPETHBIX
cuTyanuax.

CocTaBisiTh YpaBHEHHUs, CBA3BIBAIOIIUE HAIMPSKECHHOCTH
JJICKTPUIECKOTO 10JIs1 C Pa3sHOCTBIO IIOTCHIIMAJIOB.
Bbl'-lI/lCJ'IﬂTb, HCHOJIB3YA COCTaBJICHHOC YpaBHEHHUE,

HCU3BCCTHBIC BCIMYHUHBI. I/IBOGpa)KaTL OKBHUIIOTCHIIUAJIBHBIC

TIOBEPXHOCTH DJICKTPUYECKOrO I0JIA. PacnosnaBath u
BOCIIPOU3BOAUTH OKBUIIOTCHIIUAJIBHBIE ITOBEPXHOCTHU I10JIA
TOYEYHOI'0  3apsana, CHCTEMBI TOYCYHBIX 3apsAa0B,

3apsDKEHHON IUIACTUHBI, JBYX IMapajlIelbHBIX IUIOCKOCTEH;
OJHOPOIHOTO U HEOJHOPOIHOTO MIEKTPUUECKUX HOJIECH.
OOBACHATH YCTPONCTBO, NPHHIUII ACHCTBUS, NPAaKTHUECKOES
3HaYEHHE KOHIEHCATOPOB.

Beraucisite 3HaueHHE 9IEKTPOEMKOCTH IIOCKOTO
KOHJICHCATOpa, 3apsifia KOHJCHCATOpa, HANpPSDKCHHS Ha
o0K/afkax KOHJIGHCATOpa, IapaMeTpoB IIOCKOTO

KOHJICHCATOpa, SHEPTHH IEKTPUUECKOTO IMOJISL 3apsHKEHHOrO
KOHJIEHCATOpa B KOHKPETHBIX CUTYaIUSIX.

Haxonutes B MHTepHeTe M JONOJHHUTENIBHOW JIUTEpaType
nHGOpMaHMIO 00 OTKPBHITHUH JJIEKTPOHA, UCTOPHU H3yUCHUS
JJIEKTPUYECKUX  SBJICHUH. [OTOBUTH  NpE3eHTaluu U
COOOLIEHHUS IO H3YYCHHBIM TeMaM.

06Cy}KIleHI/Iﬂ, BBICKa3bIBaHUA
y4amuMucs CBOCro MHEHHUA,
BI)Ipa6OTKI/I OTHOILICHMA.

IMoOyxneHne MKOIEHUKOB
co0JI0/1aTh Ha ypOKe
OOIIENPHHATHIE HOPMBI OBE/ICHHUS,
IpaBmJIa OOIIEHHUS CO CTAPIINMU
(Yy4UTENIMH) U CBEPCTHUKAMU
(IIKOJIbHUKAMU ), TIPUHLMIIBI
yueOHOI TUCUUIUINHEI 1
CaMOOPraHU3aLMH.

[IpumeHenue Ha ypoke
HMHTEPAKTUBHEIX ()OpM pabOTHI
YUaIIUXCsl: HHTEIUIEKTYaIbHBIX
UTp, CTUMYJTHPYIOIIHUX
[I03HABAaTEIbHYIO MOTUBALUIO
IIKOJIFHUKOB; TPYIIIOBOI paboTHI
i paboThl B Hapax, KOTOpbIe
y4aT OIKOJHHUKOB KOMAaHTHOU
paboTe 1 B3aHMOJCHCTBYS C
JIPYTHMU JI€TbMH.

3aKoHBI
MMOCTOSTHHOT'O
TOKA.

8 u.

ITocTostHHBII A5eKTPHYECKUI
Tok. Cuiia Toka.
ConpoTHBIIeHHE.
TTocnenoBaTeabrHOE U
MapajuIeNIbHOE COSTHHEHHS
MIPOBOJHUKOB.

PaboTa ¥ MOIIHOCTH TOKA.
3akon Jlxoyns — Jlenna.
DNEeKTPOABIKYIIAst CHIIA
BA0).

3axod OMa 11 MOJIHOM
JNEKTPUUECKON LIETH.

JlaGopaTopHble padoThbI:
8.ITocnenoBarenbHOE U
NapajuIeNIbHOE COSTHHEHHS
TIPOBOTHHUKOB.

9. U3mepenue D/1C
HUCTOYHHKA TOKA.

KonTtposbHble padoThl:
3. OCHOBBI 2JIEKTPOJMHAMUKI

JlaBaTh OmpeIeNCHUE TMOHATHH: JICKTPUYCCKUH TOK, CUIa
TOKa, BOJIbTAMIICPHAS] XaPaKTEPHCTHKA, DICKTPHICCKOES
COIPOTHUBIICHHE, CTOPOHHUE CHJIBI, JJICKTPOJIBIIKYIIAS CHJIA.
[epeunciasaTb YCIOBUS CYIIECTBOBAHHS DIEKTPHIECKOTO
Toka. PacnosHaBaTh M BOCIIPOU3BOAUTL  SIBJICHHE
JNIEKTPUYECKOTO TOKA, HCHCTBUS OJIEKTPUYECKOrO TOKA B
MIPOBOJIHUIKE.

OOBSCHATH, MEXaHHW3M SIBJICHHH Ha OCHOBaHMM 3HAHHHA O
CTPOCHHH BEIEeCTBA.

[Momp30BaThCsi  aMIEPMETPOM, BOJIBTMETPOM, YYHTHIBATH
0COOCHHOCTH M3MEPEHUs] KOHKPETHBIM MPUOOPOM U MpaBuiia
MOAKITIOYEHHUS B JJIEKTPUUECKYIO LETTb.

HccnenoBath 9KCIEPHMEHTAIIBHO 3aBHCHMOCTD CHIIBI TOKA B

NPOBOJHUKE OT HANPSDKEHWS W OT  CONPOTHBIICHHMS
MPOBOIHUKA. Crpoutb rpaduk BOJIBTAMIIEPHOMN
XapaKTEePUCTHKH.

Dopmysuposath 3akoH OMa [UIst y4acTKa IeMH, YCIOBUS €ro
npuMeHUMOCTH. COCTaBISITE  ypaBHEHHE, OIHCHIBAIOIIEE
3akoH OMa ISl ydacTKa IeMH, B KOHKPETHBIX CHUTYal[HsiX.
BBMuCHATh,  HCIONB3YSl  COCTAaBIGHHOE  ypaBHEHHE,

HEeM3BECTHBIC 3HA4YEGHHs BeIMYHH. PaccuuTeiBath obmee
COIPOTHBIICHHE YdYacTKa IeNHM IPH IIOCIENOBATEIEHOM U
napajjielbHOM COCIMHEHMSX MPOBOAHHKOB. BBIMOIHATH
pacuéTel CHJIBI TOKOB W HAaNpPsDKCHHH B Pa3IMIHBIX
INEKTPUUECKHUX IEIX.

dopMynupoBaTh W MCIONB30BaTh 3akoH Jlxkoynsa- JleHua.
Onpenensats paboTy W MOIIHOCTh 3JIEKTPHYECKOTO TOKaA,
KOJIMYECTBO TEIUIOTHI, BBIICISIOMIEHCS B TPOBOJHHUKE C
TOKOM, IIPH 33JaHHBIX ITapaMeTpax.

Dopmynuposars 3akoH OMa ISl TIOJTHOM LIeNH, YCIOBHS €ro
npuMeHuMocTd. CoCTaBIATH ypaBHEHHE,  BBIpaXKarolee
3akoH OMa Ui MOJNHOH IIeNH, B KOHKPETHBIX CHUTYalUsX.
PaccuntsiBaTh, HCIONB3Ysl  COCTaBICHHOE  yPaBHEHHE,
HEH3BECTHBIC BEITMYNHEL

W3MepsTh 3HAUCHHE DIEKTPOABIDKYIIEH CUIIBI, HAIPSDKEHHUE U
CHTy TOKa HAa YdYacTKe IIeH C IIOMOIIBIO BOJBTMETPA,
amIepMerpa.

CobmosiaTh TpaBUiIa TEXHHKH O€30MIACHOCTH TIpH paboTe ¢
HCTOYHHKAMH TOKA.

PaboTaTh B mape, rpymiie NpU BBHITOIHEHHH NPAKTHICCKAX

YcraHoBIEHNE TOBEPUTENBHBIX
OTHOIIEHUH MEX]y yIUTEIeM 1
Y4EHHKaMH, CIIOCOOCTBYIOIIHX
TIO3UTUBHOMY BOCTIPUSATHIO
yJalMucs TpeGoBaHHii U IPockO
YUHUTENs, IPUBICUECHHIO HX
BHHMaHHUS K 00Cy)XTaeMoil Ha
ypoke HH(pOPMAIHH, AKTUBU3ALIUH
UX TI03HABATENLHON JeATeIbHOCTH.

IpuBnedeHne BHUMaHUS
IIKOJIGHUKOB K [IEHHOCTHOMY
aCIIeKTy M3yJaeMbIX Ha ypoKax
SIBTIEHUI], OpraHu3aIys X paboThl
C MOJIy4aeMoii Ha ypoke
COLMATbHON 3HAYNMOM
uHpOPMAIMH — NHUI[MUPOBAHHS €¢
00CyXKIeHHsI, BBICKa3bIBAHS
YYaIIAMHACS CBOETO MHEHHS,
BBIPaOOTKH OTHOILICHUSI.

IToGyxaeHIe MKOIPHIKOB
COOITFOIaTh Ha YpOKe
OOLIENPHHSTBIC HOPMBI TTOBE/ICHUS,
HpaBHIIa OOLICHHUS CO CTAPIINMU
(y4uTensiMu) U CBEPCTHUKAMH
(LIKOJIbHUKAMH ), IPUHIIHIIBI
y4eOHOM IUCIUIIIHHBI 1
CaMOOpPTaHM3aI|H.

ITpuMenenye Ha ypoke
HMHTEPAKTHBHBIX ()OPM pabOTHI
Y4JaIIUXCsl: HHTEIUIEKTYaIbHBIX
UTP, CTUMYJIUPYIOIHX
[I03HABATEIbHYIO MOTUBALUIO
IIKOJIBHHUKOB; TPYIIIOBOI paOOTHI
WM pabOTEI B T1apax, KOTOPbIE
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3aJIaHUM.
Haxonuts B nuteparype u VHTepHeTe HHQOPMALHIO O CBSA3U

JJICKTPOMArHuTHOI O B3aMMO/ICHCTBHS [ XUMHUYCCKUMHA
peaknusaMu n OHOIOTHIECKUMHU poneccamu, 00
HCIOJIb30BaAHUU QJIEKTPHUYECKUX SIBJICHUI KUBBIMHA

OpranmsmMamMiu 4 T. 1.
ToToBUTH TNpEe3CHTaly 1 COO6].LI,6HI/I$I 110 U3YYCHHBIM TEMaM

y4aT IIKOJIbHUKOB KOMaHJHOM
paboTe 1 B3aMOJCHCTBUS C
JIPYTHMH JETHMU.

DeKTpU4ecKuit
TOK B Pa3IUYHBIX
cpenax.

4 4.

DNeKTpoHHas IPOBOAUMOCTD
METaJlIOB. 3aBUCUMOCTh
COIPOTHBIICHUS IPOBOJHUKA
OT TEMIIEPaTyphl.
DJeKTpHYecKui TOK B
TOJIYTIPOBO/IHUKAX.
CoOcTBeHHAs 1

HPUMECHAs IPOBOJUMOCTH.
p-n —Ilepexon
DJEKTPUYECKUH TOK B
JNIEKTPOIUTAX.
DIEKTPUYECKUH TOK B
BaKyyMe

U rasax.

JlaBaTh ompeseneHHe MOHATHH: HOCHTEIH JIEKTPHIECKOrOo
3apsija,  NPOBOJUMOCTb,  COOCTBEHHAs — IIPOBOXMMOCTS,
MPUMECHAsT IPOBOJUMOCTb, JJICKTPOHHAS IIPOBOANMOCTD,
JBIPOYHAs HPOBOAMMOCTb, p-m- Ilepexon, BaKyyM,
TEPMOICKTPOHHAS. OMHCCHUS, DJIEKTPOIIN3, Ta30BBII pa3psi,
pexkoMOuHaIMs,  MOHM3ALMS, CaMOCTOATEIbHBIH paspsi,
HECaMOCTOSTENbHBIN paspsiy, PacrmozHaBaTh M ONHUCHIBATH
SIBJICHUSL ~ NPOXOXKJICHMS  JJIEKTPUYECKOrO  TOKAa  uepes
MIPOBOJHUKH, IIONYNPOBOJHUKH, BAaKyyM,  OJICKTPOJUTEL,
rasbl.

KauecTBeHHO XapaKTepHU30BaTh JIEKTPHUECKHI TOK B Cpefe:
Ha3bIBaTh HOCHTENH 3apsJ0B, MEXaHH3M HMX 00pa3oBaHU,
XapakTep JBIDKCHUS 3apsioB B DJIEKTPUUECKOM IIOJIE U B €T0
OTCYTCTBHE, 3aBUCHMOCTb CHJIBI TOKa OT HANpsDKCHUS U
3aBHCHMOCTh CHJIBI TOKA OT BHEIIHUX ycioBuil. [lepeuncuats
OCHOBHBIC ITIOJIOXKCHHSI TEOPHU BJIEKTPOHHOH MPOBOJUMOCTH
METAaJIIoB.

Bbluncnare 3HaYeHHs CpEefHEeH CKOPOCTH YIOPSAJA0YEHHOTro
IOBIDKEHUS DIEKTPOHOB B  MeTalle IOX  JAeHCTBHEM
3JIEKTPUUYECKOTO T10JIs1 B KOHKPETHOH cutyauuu. Onpenenirb
COIPOTHBIICHNE METaJUIMYECKOTO INPOBOJHUKA IIPH JAHHOU
temieparype. IlepeducisTe OCHOBHBIC MOJOXKEHUS TEOPUU
JIEKTPOHHO-IBIPOYHO IIPOBOIMMOCTH IOJIYIIPOBOJHUKOB.
IlpuBomuTh  IpUMEpEI YUCTBIX  IOJYHIPOBOJHHUKOB,
MOJYIPOBOAHUKOB C  JOHOPHBIMH M  aKLIENTOPHBIMU
npuMecamMu.  [IpuUBOAMTH — NpUMEPHI  HCIHOJIb30BAHUS
MIOJTyIPOBOAHUKOBEIX ~ 1pudopoB. Ilepeuncnsats  yciaoBus
CYLIECTBOBAHHMS ~ JJICKTPUYECKOTO  TOKa B  BaKyyMe.
IIpuMeHATh 3HAHHMS O CTPOCHMH BELIECTBA JUIS OIHCAHUS
SIBJICHHUSI TEPMOICKTPOHHON 3MuccHU. ONUCHIBATE MPHHIIUIT
JEHCTBHS BaKyyMHOTO JINOJIa, YJIEKTPOHHO-Ty4eBOH TPYOKH.
IpuBomuTE  TIPUMEpEI UCIIOIB30BAHUS  BAaKyyMHBIX
pubopoB. OOBACHATH MEXaHU3M 00pa30BaHHS CBOOOIHBIX
3apsJoB B pacTBOpaX M paciUlaBax — AJIEKTPOJIUTOB.
IIpuMeHATh 3HAHHS O CTPOCHMH BELIECTBA JUIS OIHMCAHUS
SIBJICHHS HJIEKTPOoin3a. [IpUBOANTH NPUMEpPhI MCIIONIb30BaHUS
JIEKTPOIIN3A. OOBACHATH MEXaHH3M obpa3oBaHHs
CBOOO/IHBIX 3apsiJI0B B ra3ax. [IpuMeHsTh 3HaHUS O CTPOSHUU
BEIIeCTBA JUISI OMNMCAHWsA SBJICHHH CaMOCTOSTENBHOTO |
HECaMOCTOATEIIBHOTO  pa3psiioB. Pacrio3HaBath, NPHBOANTH
IIPUMEPBI, NIePEeInCIIATh YCIIOBHUS BO3HHKHOBCHUS
CaMOCTOATENIBHOTO M HECAMOCTOSITEJIBHOIO  a30BBIX
Pa3psioB, Pa3IMYHEIX THIOB I'a30BBIX pa3psioB. IIpuBomuth
IPUMEpPBl  HCIOJIb30BaHMS Ta30BBIX pa3psnoB. Haxomuts B
nuTeparype u MHTepHeTe MHMOpMAIIIO MO 33aJaHHOIN TeMe.
IMepepabatsiBaTh, QHAJIM3MPOBAaTh M NPEJCTABIATH
MH(POPMAIHIO B COOTBETCTBUH C MTOCTABICHHBIMH 331a4aMH.
['0TOBUTH MPE3CHTAIMU M COOOIICHHS 110 N3YYECHHBIM TEMaM.

YcraHOBIIEHUE TOBEPUTENBHBIX
OTHOIIECHUI MEXAY yUUTEIEM 1
y4EeHHKaMH, CIIOCOOCTBYIOIIHX
MO3UTUBHOMY BOCIIPUATHIO
ydJamuMucs TpeOOBaHUH U IPOcs0
YUUTEs1, IPUBICUEHUIO HX
BHHIMaHHS K 00CyKIaeMoil Ha
ypoke HH(POpPMAIHH, aKTHBU3ALHI
UX [103HABAaTeIbHOH NesTeIbHOCTH.

IIpumeHenue Ha ypoke
HMHTEPAKTUBHEIX ()OpM pabOTHI
YYaIUXCsl: HHTEIUIEKTyalbHbIX
UTp, CTUMYJTHPYIOIIHUX
[I03HABaTEIbHYIO MOTUBALHIO
IIKOJILHUKOB; TPYIIIOBOH PabOThI
i paboThl B Hapax, KOTOpbIe
y4aT OIKOJBHUKOB KOMAaHTHOU
pabore u B3auMoeHCTBHA C
JIPYTHMU JI€TbMH.

IoBTOpenne
34.

Mexanunka. OCHOBBI
JNEKTPOAMHAMUKH.

IMepepabatsiBaTs, AQHAIM3UPOBaTh M IPEICTAaBILITH
nH(POPMAIHIO B COOTBETCTBUH C ITOCTABICHHBIMH 331a4aMH.
T'0TOBUTH IPE3eHTAIIMN ¥ COOOLIEHHS 10 H3yIEHHBIM TeMaM.
PaGorate B mape, rpynme. CocTaBnsATh ypaBHEHHS,
BEIYUCIIATD, HCTIONB3YS COCTAaBIICHHOE  ypaBHEHHE,
HEU3BECTHbIC BEIMYMHBL. KOHTpONMpoBaTh pelleHHe 3amad
CaMHUM H JIPYTUMH yJaIluMUCS

ITpumMenenye Ha ypoke
MHTEPAKTUBHBIX (POPM PabOTEI
YYAIIUXCS: HHTEIUICKTyaTbHBIX
UTP, CTUMYJTHPYIOIIHAX
MI03HABATEIHHYO MOTHBAIHIO
IIKOJILHUKOB; TPYHIIOBOI pabOTHI
UM pabOTEI B TTapax, KOTOPbIE
yJaT IIKOJEHUKOB KOMaHHOM
pabote u B3auMoAEHCTBHSA C
JIPYTHMU J€TBMH.

11 knace (684, 2 4 B Hexe110)

OCHOBBI YJIEKTPOAMHAMUKH (pojokenne). (10 1)

MarunuTHOE ToJe.
S5ua.

Marnursoe none. Mayknuns
MarHuTHOro noisi. Bextop
MarHUTHOH MHIYKIHH.
JlelicTBre MAarHUTHOTO TOJS
Ha

MIPOBOJHUK C TOKOM U
JIBIDKYIIYIOCS 3apsDKCHHYIO
JaCTHUILy.

Cuna Amniepa. Cuna
Jlopenna.

IIpaBuiio neBoit pyku.
MarnuTHble CBOMCTBa
BEILECTBA.

JlaGopaTtopHas padora.

JlaBaTh ompezeNeHHe MOHATHH: MarHUTHOE I10J1€, MHIYKIMS
MarHMTHOTO TIOJIA, BHXPEBOE IMoONe, cuma Amrepa, cuia
Jlopenna, ¢eppomarseTnk, oMeH, Temneparypa Kropw.
JlaBaTh ompeielieHHe eANHHUIBI MHAYKIIMH MarHUTHOTO TIOJIs.
IlepeuncnaTs OCHOBHBIE CBOMCTBA MAarHUTHOIO  IIOJIA.
W300paxkaTh MarHMTHBIC JIMHHH TOCTOSHHOTO MAarHHTa,
MPSIMOTO MPOBOJHHMKA C TOKOM, KaTYIIKH C TOKOM.
HaOmronate B3auMoIeWCTBHE KaTYIIKH C TOKOM M MarHuTa,
MarHUTHOM CTpENKM M TIPOBOJHMKA C TOKOM, JIeliCTBHE
MarHMTHOTO MOJIS Ha JABIKYIIYIOCS 3apKEHHYIO YaCTHILY.
®DopMmynupoBaTh 3aKOH AMIiepa, Ha3blBaTh TPaHUIBI €TO
npuMeHnMocTH. OnpesienaTs HanpapieHHEe THHUH WHIYKIUH
MarHUTHOTO TIOJNS C TIOMONIBIO  TIpaBWia OypaBYmKa,
HamnpaBlicHHE BEKTOPOB CHibl Ammepa u cunbl Jlopenna c
MIOMONIBIO NpaBuiia 1eBoi pyku. [IpuMeHsATH 3aKk0H Amrepa

YcTaHOBIIEHNE TOBEPUTEIBHBIX
OTHOIICHUI MEX/Iy yIUTeIeM N
Y4EHHKaMH, CIIOCOOCTBYIOIIHX
TIO3UTUBHOMY BOCTIPUSTHIO
yJalMucs TpeGoBaHHIA U IPOChO
YUHUTENs, IPUBICUECHHIO HX
BHHMaHHUS K 00Cy)KIaeMoil Ha
ypoke HH(pOPMAIHH, AKTUBU3ALIUH
UX TI03HABATENBHOMN AeATeIbHOCTH.

ITpuBnedeHne BHUMaHUS
LIKOJIbHUKOB K IIEHHOCTHOMY
aCIIeKTy M3yJaeMbIX Ha ypOKax
SIBTICHUI], OpTaHU3aIHs HX pabOThI
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1. 3mepeHue cuibl
B3aHMOACHCTBUSI MAaTHUTA U
KaTYIIKH C TOKOM

u (GopMyiy Ui BbIYMCIEHHUs cuibl JIopeHna npu perieHun

3amad. IlepeyncnsATs TUNBI BEIMECTB IO MArHUTHBIM
cBOiicTBaM,  HasbIBaTh  CBOWCTBa  JAMa-, IHapa-, H
(eppOMarHeTHKOB.

W3mepsaTh cuily B3aUMOJEHWCTBHMS KAaTyIIKM C TOKOM M
MarHura.

PaGotaTh B nape rnpu BbIIOJIHEHUH NPAKTUUECKUX 3aaHUM, B
rape ¥ TpyIIe Ipy PelieHu: 3aad.

Haxomuts B nurepatrype u HHTepHere uHGMOpPMALHIO O
BkIane Ammepa, JlopeHIla B M3ydeHHE MarHHTHOIO IIOJS,
pycckoro ¢usuka CToneroBa B HCCIEIOBAHHE MAarHHTHBIX
CBOICTB (heppOMarHeTHKOB, O MPUMCHEHUH 3aKOHA AMIIEepa,
MIPAaKTUYECKOM HCIIOIB30BAHUU JEHCTBHMSA MArHUTHOIO MOJIS
Ha JBIDKYIIMICS 3apsy, 00 YCKOPHTENISIX DIEMEHTapHBIX
YacTHL, O BKJaA€ pPOCCUHCKUX y4eHbIX B CO3/1aHUE
yCKOpUTeNel DJIeMEHTapHBIX YacTHI[, B TOM 4YHCIE B
00beIMHEHHOM MHCTHTYTE SIAEpHbIX HcciexoBanuii (OMUSIN)
B r. Jlybme um Ha axponoMm xomraimepe B I[EPHe; 00
HCHOIb30BaHUN (PEPPOMArHETHKOB, O MAarHUTHOM IIOJIE
3emin.

I'oToBUTH Npe3eHTALUK U COOOLIEHHUS [0 U3yYEeHHBIM TeMaM

C MMOJTy4aeMoii Ha ypoKe
COLIMAIBHON 3HAYNMOHN
nHpOpPMALIUK — HHUIIMUPOBAHHUS €€
00CyXKICHHS1, BBICKa3bIBAHHS
yYaIIUMHICSI CBOETO MHEHHUS,
BBIPAaOOTKH OTHOILICHUSI.

IMoOyxaeHne MKOIEHUKOB
co0JI0/1aTh Ha YpOKe
OOIIENPHHATHIE HOPMBI OBE/ICHHUS,
IpaBmJIa OOIIEHHUS CO CTAPIIIMU
(Yy4UTEIIMH) U CBEPCTHUKAMU
(IIKOJIbHUKAMU ), TIPUHLMIIBI
yueOHOI TUCUMIUINHEI U
CaMOOPraHU3aLMH.

[Ipumenenue Ha
HMHTEPAKTHBHBIX
yYaluxcs:

ypoke
¢dopm  paboTEI
HHTEIUICKTYaJIbHBIX
urp, CTUMYJIPYFOLINAX
03HABATEIBHYIO MOTHBALHIO
IIKOJIBHUKOB, TPYIIIOBOH pPaboThI
win paboThl B mapax, KOTOpbIE
y4aT [IKOJBHUKOB  KOMAaHIHOW
pabore ¥  B3aUMOACHCTBHS C
JIPYTHMH JIETbMH.

OneKTpoMaruuTH | SIBIeHUE 571€KTPOMarHuTHOH | JlaBaTh OnpeneNeHHe MOHATHIA: SBIEHUE DJEKTPOMATHUTHON | VCTaHOBIIEHHE MOBEPHTENbHBIX
ast HHIYKIHSL. HHIYKIUH. MarHUTHBIH HHIYKOWHM, MarHuTHBIA — motok, OJIC MHIYKUMHA, | OTHOIICHHIA MEXTY YIHTENCM I
5. notok. [IpaBuiio Jlenua. HMH/IyKTUBHOCTb, caMOUMHIyKIus, D/IC caMOMHIYKIHH. YUEHUKAMH, CLIOCOBCTBYIOLIX
3akoH . PacnioznaBarts, BOCHPOHM3BOUTD, HaOIIONaTh  SBJIEHHE TIO3UTHBHOMY BOCTPHATHIO
9JIEKTPOMArHUTHOM JJIEKTPOMArHUTHOW ~MHIYKIUH, IOKa3blBaTh IMPUYMHHO- o
HHIYKIUH. CIIG/ICTBEHHBIC CBS3H IIpH HAOIIONeHMH sBienus. HaGmomars |  aHMHCAH TpeGosatii 1 npockG
DJIEKTPOMATHUTHOE TIOJIE. M aHATIM3MPOBATH  OKCIEPHMEHTHI, JIeMOHCTpHpyromue | Y THTC/S, PUBJICHCHIIO HX
IIpakTHueckoe npuMeHeHue npasuiio JIeHna. BHUMaHHUs K 00CYkKJ1aeMOH Ha
3aKOHA 3JIEKTPOMarHUTHOM DopMyIHpoBaTh IpaBwIo JIeHIa, 3aKOH JIEKTPOMATHHTHOH | YPOKE HH(OPMAIMH, aKTHBH3ALUA
HHIYKIUH HMHIYKIUH, Ha3bIBaTh IPAHHIIBI €r0 IPUMEHUMOCTH. HX [T03HABATENBHOH IesATeNbHOCTH.
SIBneHMe CaMOMHIYKIIUH. HccnenoBath siBJICHHE JI€KTPOMArHUTHON HHIYKIUH.
VIHIyKTHBHOCTS. PaGoTarh B mape ¥ TpyIIie [Py BBIOJIHEHHH NpakTHueckux | [IpuBieuenHne BHUMaHUS
DHeprus, MarHUTHOTO MOJIS 3a71aHUH, IUIAHUPOBATH IKCIIEPUMEHT. LIKOJbHUKOB K LIEHHOCTHOMY
TOKa. HCpe‘IHCJ’I}ITB TIpUMEPHI HCIIOJIB30BaHUA SIBJICHUA ACIEKTY U3y4aeMbIX Ha YPOKax
JIEKTPOMATHATHOM HHKIHH. SIBJICHHH, OPTraHN3aIMs UX PaOOTHI
JlaGopaTtopHas pa0dora: PacriosHaBaTh, ~ BOCIPOM3BOIMTb, ~HAONIONaTh  SBIEHHE | I0JTy4aeMoii Ha ypoKe
2. UccnenoBanue sBiIeHUs CaMOUHIYKIIUH, IIOKa3bIBaTh IPHYUHHO-CIIECTBEHHBIE CBS3U o .
9JIEKTPOMArHUTHON U HAOJIOICHUY SIBJICHHSI. COLMATIBHOM SHATMMON
HMHIYKLIHUH. DopMyIUpOBaTh 3aKOH CAMOMHIYKIMH, HAa3bIBaTh PAHHIIBI HEOPMALIIY — MEVIHHDOBAHKA 6
€ro IPUMEHUMOCTH. 00CyXKIeHHs1, BBICKAa3bIBAHHs
KonTpoabHbIe padoThI: IIpoBoauTh  aHANOrMIO  MEXIY  CaMOMHIyKLMeH  u | YJallMMHUCS CBOCTO MHCHU,
1. DnekTpoMarHeTu3M HHEPTHOCTHIO. BBIPAOOTKH OTHOIICHYIS.
OmnpenensiTh 3aBHCHMOCTh UHIYKTUBHOCTH KaTyIIKU OT €&
JUTMHBI U TUTOIIA ! BUTKOB. IMoGy»xaenne MKOILHUKOB
OmnpenensiTe B KOHKPETHOW CUTYyalldH 3HAYEHUS] MATHUTHOTO | COOMIOAATh HAa ypoKe
noroka, OJIC  wumaykumn, OJC  caMOMHIYKUMH, | OGLIENPHHATHIE HOPMbI IOBEIEHHS,
UHAYKTUBHOCTD. MpaBuiia OOIIEHHUS CO CTAPIIUMHU
Haxomuts B smteparype u MHTepHere MH(boPMaHHm 00 (Y4UTeAMI) 1 CBEpCTHHKAMMU
MCTOPHH OTKPBITHA ABNCHWS ONEKTPOMATHUTHOM MHAYKIMHA, | (11110t mukami), MPUHLHIIBI
0 BKJIaJIe B M3y4EHHE DTOTO SIBJICHUS POCCHiiCKOro dusnka . 610
X. Jlenna, o Oopp0e ¢ THPOSBICHUSMH DIEKTPOMArHUTHOM YACOHON AMCUMTLIMHEL 1
MHAYKIMA ¥ eé WCTONb30BAaHAM B TPOMBIIUTeHHOCTH, | C@MOOPTann3alum.
T'oToBUTH Ipe3eHTalUK U COOOLIEHHUS 110 H3yIEHHBIM TeMaM. n
pHMEHEHHe Ha ypoxe
WHTEPAKTUBHBIX  (opM  pabOTHI
yJamuxcs: MHTEIUICKTYalbHbIX
urp, CTUMYJIHPYIOIIHX
MI03HAaBaTENbHYIO MOTUBAIHIO
IIKOJIGHUKOB; TPYIIIOBOH pPabOTEI
wig paboThl B HapaX, KOTOpBIE
ydaT IIKOJBHHKOB  KOMAaHIHOI
pabore u B3auMopeicTBHI C
JIPYTUMH TETEMH.
Kone6anust u Bosinbl (16 4)
Mexannueckue MexaHuueckue KonebaHusl. Japath onpeneneHue MOHATHIA: KojebaHus, koneOaTenbHas | VCTaHOBIEHHE MOBEPHTENbHBIX
KoJyieOaHus CB0OO/IHBIEC KOJICOaHHS. CHCTEMa, ~ MEXaHMYECKHE  KONeOaHWsl,  T[apMOHMYECKHE | OTHOMICHHH MEXIY yIHTEIeM H
34, MareMaTU4eCKHil 1 KosieOaHus, CBOOOHBIE KOJIEOaHus, 3aTyXaloIue KoneOaHus,

NPY)KUHHBIA MasTHHUKH.
IIpeBpaiuenust sHEpTUu Npu
KonebaHusIX. AMIUIHTYa,
Mepuo, YyacToTa, (asza
KosebaHumii. BeIHYX/IeHHBIE
KosieOaHus1, pe30HaHC.

JlaGopaTopHas padora:

3. Onpenenenye yCKOpeHUs
CBOOOIHOTO MA/ICHUS TTPU
TIOMOLIH MasTHUKA.

BEIHYK/ICHHbIE KOJICOaHHs1, PE30HAHC, CMELICHHE, aMIUTHTY1a,
MepUOoJ, YacToTa, COOCTBEHHAsI YacToTa, (hasa.

Ha3biBaTh ycIIOBYSI BO3HMKHOBEHWs KoneOaHui. IIpuBomuThH
MPUMEPHI KOJIeOATETbHBIX CUCTEM.

OrnuchIBaTh MOJICITH CIIPY>KUHHBIH MasITHUKY,
«MaTeMaTUIECKU MasITHUKY.

Iepeuncaars BUABI KOJIEOATEIHHOIO JIBIDKCHUS, WX
CBOICTBA.

Pacrio3naBath, BOCIIPOM3BOHUTH, HAOIIOJaTh TAPMOHIMYECKHE
kosieOaHus, CBOOOHBIEC KOJIeOaHus, 3aTyXalolue KoueOaHus,
BEIHY)K/ICHHBIE KOJEOaHWUs, pE30HAHC.

Iepeuncasate  crmocoObl  monydeHus  CBOOOAHBIX U

YYEHHKaMH, CIIOCOOCTBYIOIINX
MO3UTHBHOMY BOCTIPUSITHIO
yyaiumucs TpeOboBaHUN U TPOCHO
YUHTENS, TPUBICICHUIO UX
BHUMaHHS K 00CYXIaeMoii Ha
ypoke HHGMOPMAIHH, AKTHBU3AIHH
HX TI03HABATEIILHOM JIeITEIbHOCTH.
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Hccaenosanne:

IMpu 3aTyxanuu xoneGaHui
aMIUIMTyza 00paTHO
IIPOHOPIMOHATHHA BPEMEHH.

BBIHY)KICHHBIX MEXaHUYECKUX KOJNCOAHMUH.

CoCTaBisiTh ~ ypaBHEHHE  MEXaHHYECKHX  KOJICOaHMIA,
3alUChIBaTh €ro pemeHus. Onpenenstb M0  ypaBHEHHIO
K0J1e6aTeIbHOTO JBIKCHNUS ITapaMeTPhl KOJIeOaHH L.
IIpencraBiaTh rpaduyeckd 3aBHCHMOCTh CMEIICHHS OT
BpPEMEHH IIPU KOJICOAHHUAX MAaTEeMAaTHIECKOrO U IPYKHHHOTO
MasTHHKOB. Omnpeznensate 1o rpaduKy XapaKTepHCTHKH
KonebaHuil: aMIIIHTY/Ty, IIEPHOJ U YacTOTY.

BbluncasaTe B KOHKPETHOW CHUTyallMM 3HA4YeHUs HepHola
KoneOaHuil MaTeMaTHYEeCKOTO ¥ IPYKHHHOTO MAasTHHKOB,
9HEPrUH MasTHHKA.

OOBACHATE TNpEBpalIeHMs] DHEPTHH IPU  KOJIEeOaHMIX
MAaTeMaTHYECKOro MasTHUKA U IPpy3a Ha HPYKUHE.

Paborate B mapax W Tpymme INpH peHnIeHHH 3ajad U
BBINIOJIHEHUM  NPAKTUYECKUX  3aJaHUW,  MCCIIEIOBAaHUM,
IUIAaHUPOBATH KCIEPUMEHT.

Bectu nuckyccuto Ha temy «Poib pe3oHaHca B TEXHHKE U
OBITY»

Haxomuth B nurepatrype M HHTEepHeTe HH(opManuio o6
HCIIONB30BaHNM MEXaHHYeCKHX KonebaHWi B mpubopax
re0JIOropa3Be/IKy, 4acax, Kadelsix, APYrHX YCTPOHCTBax, 00
HCTIONB30BaHUY B TEXHHUKE H My3bIKe Pe30HaHCa U 0 O0proe ¢
HHM.

T'oToBUTH Mpe3eHTalK U COOOIIEHHS 10 H3yIEHHBIM TEMaM.
Pewaty 3amaun. KoHTponupoBaTh pelleHue 3ajady caMuM U
JPYTHMH YYaIIUMUCSL.

DJEeKTPOMarHuTH
bIe KOJIeOaHuUs.
6 4.

DJeKTpOMarHUTHbIE
kosiebanus. KonebarenbHbIi
KOHTYP.

CBoOoHBIC
9NIEKTPOMArHUTHbIE
KOJIcOaHHMs.

IlepemenHBIi TOK.

JlaBaTb  omnpeneneHue  MOHATHH:  BIEKTPOMArHUTHBIE
KoeOaHus, KoneOaTeNbHBI  KOHTYpP,  CBOOOJHEIC
JJIEKTPOMArHUTHbIC KoneOaHus, BBIHY)K/ICHHBIC

9JICKTPOMArHUTHEIE KOJIEOaHVs1, IEPEMEHHBII K TPUIECKHI
TOK, AKTHBHOE COIPOTHUBJICHHE, [EHCTBYOIlEE 3HAYCHHUE
CHIBI  TOKa, JeHCTByIollee 3HA4YeHHE  HANpsDKCHUS,
TpancdopMatop, KOdGGUIHUEHT TpaHCHOPMALIHH.
W3o0paxars cxeMy KoyebaTeIbHOTO KOHTYpa M OIUCHIBAThH
MPUHLIHUI €ro PaboThI.

PacrniosHaBaTh, BOCHPOM3BOJAMT,  HaOMIOMAaTh CBOOOIHBIE
3JIEKTPOMarHUTHbIE KoJyieOaHusl. AHanu3upoBaTth
NIPEBPAILCHUs] JHEPIHH B KOJEOATENbHOM KOHType IIpU
JNIEKTPOMATHUTHBIX KoneOaHusx. IlpencraBinsate B BHAE
rpaMKoB 3aBHCHMOCTb 3JIEKTPHIECKOTO 3apsi/ia, CHIIBI TOKa U
HaNPsHKCHUS or BpEMEHHU pu CBOOO/IHBIX
JICKTPOMArHUTHBIX KojebaHmsax. Ompenensars 1o rpaduxy
KoJ1e0aHMiT XapaKTePUCTUKH: aMILUIUTYRy, HEPHOJ U 4acTOTY.
3anuceBaTh (Gopmyrry TomcoHa. BpramemaTs ¢ momomsio
¢dopmynsr  TomMcoHa TMepHO H  YacTOTY CBOOOTHBIX
JIEKTPOMArHUTHBIX KOIeOaHMH.

Onpenensats NEpUOJ, YacTOTy, AMIUIMTYIY KoneOaHuW B
KOHKPETHBIX CHTyalusX. OOBSCHATh HPHHLUI IOTYYEHUS
MEPEeMEHHOI0 TOKa, YCTPOICTBO IEHEpPaTOpa MEPEMEHHOro
TOKa.

Ha3bIBaTh 0COOEHHOCTH MEPEMEHHOTO JJIEKTPUUECKOTO TOKa
Ha yJacTKe IIETH C PEe3UCTOPOM. 3anuchiBaTh 3akoH OMa [is
LeNX HEePEeMEHHOro TOKa. HaxoAWTh 3Ha4YEHMsI CHIIBI TOKa,
HaIpPsDKSHUS, aKTHBHOTO  COIPOTHBIICHUS e
MEPEMEHHOTO0 TOKa B KOHKPETHBIX CHTYalMsX. BBraucmsath
3HAYECHHs] MOIMHOCTH, BBIJEIIIONIEICS B LENH MePEMEHHOTO
TOKa,  JCHCTBYIOIME 3HAYCHHS TOKA W HAMPSDKCHUS.
OmnuchBaTh YCTPOUCTBO, MPUHIMUI ACHCTBUS U IPUMCHEHHE
TpaHchopmaTopa. HaxonmTb B JmTepaType M HHTEpHETE
nHGOpPMAILMIO TOTYy4CHUH, Iepefade M  HCMOJIb30BAHHU
MEPEMEHHOT0 TOKa, 00 HCTOPHH CO3JaHHS W NPHMEHEHHU
TpaHc()OPMATOPOB, Ha3bIBATh OCHOBHBIX  MOTpeOHTENeit
3NeKTpo3Hepruu. Bectn muckyccmio o momb3e M Bpenie
JNEKTPOCTAHINH, apryMEHTHPOBAaTh CBOIO MO3UIMIO, YMETh
BEICJTYIIBATh MHEHHE APYTHX YIaCTHUKOB.

I'0TOBUTH MpE3CHTALMU U COOOIICHHS M0 N3YYECHHBIM TEMaM.

VCTaHOBIICHHE 1OBEPUTEIBHBIX
OTHOIICHUIT MEX/Iy YUHTEIeM U
YYEeHHKaMH, CIIOCOOCTBYIOIHX
HO3UTUBHOMY BOCIIPUSITHIO
y4aumMucs TpedoBaHuil U mpocko
YUHUTENS, IPUBIEICHUIO HX
BHUMaHHMS K 00CY)X1aeMoii Ha
ypoke HH(OPMALNH, aKTHBH3ALHN
HX IT03HABATENHHOH NesATeNbHOCTH.

IpuBiedeHne BHUMaHUS
LIKOJbHUKOB K LIEHHOCTHOMY
ACMEeKTy M3yYaeMbIX Ha ypOKax
SIBJICHUI, OpraHu3alis UX paboTh
C MOJIy4aeMoi Ha ypoke
COLMAJIBHOM 3HAYUMOM
HHPOPMALIUK — HHUIIMUPOBAHHUS €€
00CyXICHHs1, BBICKa3bIBAHHS
yUAIIUMHUCS] CBOETO MHEHHUSI,
BBIPAaOOTKH OTHOILICHUSI.

IToOyxneHne MKOIEHHKOB
co0JII0/1aTh Ha YPOKE
OOLIEIPHHSATEIE HOPMEI TIOBEICHYIS,
IpaBHJIa OOIIEHHUS CO CTAPIIMU
(Yy4uTENIMH) U CBEPCTHUKAMH
(IIKOJIBHUKAMH ), TIPUHIHIIBI
Y4eOHOH TUCIUIUINHEL 1
CaMOOpraHU3aLHH.

IIpumenenue Ha
WHTEPAKTUBHBIX  (opM  pabOTHI
YUaIIUXCA: HHTEJUIEKTyalbHBIX
urp, CTUMYITHPYFOIINX
H03HABATEIbHYIO MOTHBAIHIO
IIKOJIBHUKOB; TPYNIIOBOH pPabOTHI
Wi paboThl B Mapax, KOTOpbIE
ydaT IIKONBHUKOB  KOMaHIHOW
pabore W B3auMopeicTBHI C
JIPYTHMH JT€TbMH.

ypoke

Mexanunueckue
BOJTHBI.
3.

Mexanudeckre BOJTHBI.
ITonepeunsle ¥ MPOJOIBHBIE
BOJIHBI. DHEPTrHsl BOJIHBI.
3BYKOBBIE BOJIHBI.

JlaBaTh ompenencHue TMOHATHN: MeXaHUYecKas BOJHA,
MoTepeyHas BOJIHA, IPOJOJbHAsl BOJIHA, CKOPOCTb BOJIHBI,
JUIMHA BOJIHBI, 3BYyKOBasi BOJHA, I'POMKOCTH 3ByKa, BBICOTA
TOHa, TeMOp, OTpaKeHHe, IPEeNOMICHHe, MOIJIONICHHUE,
uHTep(EepeHINs, MEXaHHYeCKHX  BOJH,  KOTEpPEHTHbIE
HUCTOYHMKHM, CTOSiYasl BOJIHA, aKyCTMYECKUH pe3oHaHc,
MJIOCKOMOJIApU30BaHHass  BosHA. [lepedncisTe  cBoiicTBa
MEXaHW4ECKHX BOJIH.

PacniozHaBaTh, BOCIPOHM3BOAUTH, HAOMIONATh MEXaHHYECKHE
BOJIHBI, MOTIEPEYHbIE  BOJIHBI, MPOJOJIbHBIE  BOJIHBI,
OTpa’keHHe, MpEIOMIICHHe, IOrIONmIeHNe, HHTep(hepeHIHIO,
MEXaHW4ECKHX BOJIH.

Ha3piBaTh XapaKTEPHCTUKH BOIH: CKOPOCTh, YaCTOTa, JUIMHA
BOJIHBI, Pa3HOCTh (pa3.

OmnpeznensiTh B KOHKPETHBIX CUTYallUsIX CKOPOCTH, YacTOTHI,
JUTMHBI BOJIHBI, Pa3HOCTH (ha3 BOJH.

Haxomute B mmTepaType U HHTEpHeTe HHGOPMAIUIO O
BO30Y)KIICHHUH, Iepeade W HCIOIB30BAaHUH 3BYKOBBIX BOJIH,
00 HCIIONB30BAaHUM PE30HAHCA 3BYKOBBIX BOIH B MY3BIKE U

VcTaHOBIIGHHE TOBEPHTENbHBIX
OTHOIIEHUH MEX]y yIUTEIeM 1
YYEHUKaMH, CIOCOOCTBYFOIIHNX
HO3UTHBHOMY BOCIIPUSATHIO
yJalMucs TpeGoBaHHIA U IPOchO
YUUTEIIs], IPHBIICICHUIO NX
BHUMaHHs K 00CyX1aeMoii Ha
ypoke HH(pOPMAIHH, AKTUBU3ALIUH
UX MO3HABATEIBHON JAEATEIBHOCTH.
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TEXHHUKE.

Bectn JUCKYCCHUIO O IIOJIB3€ U BpEAC BO3JICHCTBUS Ha
YEJIOBCKA 3BYKOBBIX BOJIH, apryMEHTUPOBATh CBOIO MO3UIIHIO,
YMETH BBICITYIINBATH MHEHUE NPYTUX YYACTHUKOB.

ToToBUTH TNpEe3CHTaly 1 COOGLLLSHPIS{ 110 M3YYCHHBIM TEMaM

DNeKTpOMarHuTH
bI€ BOJIHBI.
4 4.

DNeKTpOMarHUTHBIE BOJIHEL,
Toe.

BuxpeBoe anekrpuueckoe
Tone.

Jnamna3oHsl
9JIEKTPOMArHUTHBIX
U3Ty4eHUH U ux
MPaKTUYECKOE IIPUMEHEHHE.

KoHTpoabHbIe padoThI:
2. Konebanus 1 BOIHBI

JlaBaTh ompeneNeHHe MOHATHH: DIEKTPOMArHUTHOE IIOJe,
BUXPEBOE 3JIEKTPHYECKOE MOJIE, 3JIEKTPOMATHUTHBIC BOJIHBI,
CKOPOCTb BOJIHBL, JUIMHA BOJHBI, (haza BOJNHBI, OTpakKeHHE,
MpeIOMJICHHE, MOIIOIeH)e, HHTep(epeHIys, IudpaKius,
MOIEPeYHOCTh,  MOJAPU3ALMS JJICKTPOMATHUTHBIX BOJH,
PaanoCBs3b, PaJHOIOKALHS.

OOBACHATE B3aMMOCBS3b MEPEMEHHBIX JIEKTPHYECKOTO U
MarHuTHoro moseil. PucoBaTh cXeMy pacnpoCTpaHeHUs
JJICKTPOMArHUTHOH BONHBL ~ IlepeuncisaTs cBOiicTBa U
XapaKTEePUCTUKU 3JIEKTPOMAarHUTHBIX BOJH. Pacro3HaBaTs,
HaOJIIOaTh JJIEKTPOMATHUTHEIE BOJHBI, H3ITy4eHUE, HMPHEM,
OTpaXkeHHe, MpEIOMICHUE, IOTJIOMICHHE, HHTEPPEPECHIHIO,
JU(PaKIHIO U MOIIPU3ALIIO YIEKTPOMArHUTHBIX BOJH.
BbluucisiTh B KOHKPETHBIX — CHUTYalMsIX  3HAUCHHS
XapaKTEePUCTHK BONH: CKOPOCTH, YacTOTHI, JJIMHBI BOJIHEL,
pasHoctu da3. HccnemoBath CBOMCTBa DIEKTPOMArHHTHBIX
BOJIH C MOMOIIBI0 MoOmIbHOro Tenedona. HaseBate u
OITMCHIBATh COBPEMEHHBIE CPEJICTBA CBA3H. BbiieiaTh poib A.
C. IlonoBa B W3y4eHUH HIEKTPOMATHUTHBIC BOJIH U CO3JaHHU
PaanoCBsI3HU.

OTHOCUTECST C yBaKCHHEM K YYEHBIM H HX OTKPBITHSIM,
000CHOBBIBATh BXKHOCTh OTKPBITHS 3JIEKTPOMATHUTHBIX BOJIH
JUISL Pa3BUTHS HAyKH.

Haxonutes B nureparype u HHTepHere uH(popMmanuio,
TIO3BOJISTIONTYIO OTBETUTH Ha IIOCTABIICHHBIE BOIIPOCHI IO TEME.
PaGorath B mape M Tpymnne nOpu  pelIeHHHM 3a1ad U
BBITIOJIHEHHH PAKTHIECKUX 3aJaHHIL.

Bectn jguckyccnmio 0 HOIb3e M BpPEAE HCIONB30BAHUS
YEJIOBEKOM 3JIEKTPOMAarHUTHBIX BOJIH,

apryMEHTHUPOBATh CBOIO MO3MIMIO, YMETh BBICIYIINBATH
MHEHHE APYTHX YIaCTHHKOB.

['0TOBUTH HPE3CHTALMU 1 COOOIICHHS 110 N3YYEHHBIM TEMaM.

IMoOyxaeHne MKOIEHUKOB
co0MI0OaTh Ha ypOKe
OOIIENPHHATHIE HOPMBI OBEICHHUS,
IpaBmIa OOIIEHHUS CO CTAPIIUMU
(Y4uTensiMH) U CBEPCTHUKAMU
(IIKOJIbHUKAMU ), TIPUHLMIIBI
yueOHOI TUCUUIUINHEI 1
CaMOOpTraHHU3aIUH.

[Ipumenenue Ha ypoke
HHTEPAKTUBHEIX  (OopM  pabOTEI
ydalmxcs: HHTEIUICKTYaJIbHBIX
urp, CTUMYJIPYFOLINX
I03HABATEIbHYIO MOTHBALHIO
IIKOJIBHUKOB, TPYIIIOBOH pPaboThI
win paboThl B mapax, KOTOpbIE
y4aT [IKOJBHHUKOB  KOMAaHIHOW
pabore ¥  B3aUMOACHCTBHS C
JIPYTHMH JIETHMH.

Ontuka (14 4)

CBETOBBIE BOJIHBI.
T'eomerpuueckas u
BOJIHOBAs OIITHKA.
11 4.

T'eomerpuyeckas onrTHka.
IIpsmonuneiiHoe
pacrpocTpaHeHue

CBETa B OJJHOPOJIHOM Cpezie.
3aKOHbI OTPAXEHUS U
npenomieHus csera. [lonHoe
orpaxenue. OnTuyeckue
IIpUOOPHL.

BonnoBsle cBoiicTBa cBeTa.
CkopocTb cBeTa.
Unrepdepenunst cBeta.
KorepentHocts

BonH. Jludpakuus ceera.
IMonspusanus ceera.
Jucnepcus

csera. [IpakTraeckoe
IPUMEHCHHE
JIEKTPOMArHUTHBIX
WU3ITy4YeHUH.

JlaGopaTopHble padoThbI:
4. Onpenienenye noxas3arens
MIPEOMIICHUSI CPebL.

5. U3mepenne (HoKycHOTO
paccTosiHus cobuparoneit
JIMH3BL.

6. OnpezeneHue JUIMHb
CBETOBOH BOJIHBI.

HccnenoBanus:

1. UccnenoBanue
3aBUCHMOCTHU

yriia TPEOMIICHHS OT yIiia
MaICHuUI.

2. UccnenoBanue
3aBHCHMOCTH PAaCcCTOSIHHS OT
JIUH3BL JI0

n300pakeHHs OT PaCCTOSHHS
OT JIMH3BI JI0 TPEIMETA.

IIpoBepka rumores:
Yron npenoMieHus
IIPSIMO HPOIIOPLIHOHANICH
YIJIy najieHusl.

JlaBaTb  ompeleneHue IOHATHH: CBET, TI€OMETpUYecKas
OITHKA, CBETOBOM JIyd, CKOPOCTh CBETa, OTpa)KCHHE CBETa,
MpeNOMJICHHE CBETa, MOJNHOE OTPAKEHHE CBEeTa, Yroi
naJIcHus, yroJa OTpakeHHsl, YroJn TpeoMIICHUS,
OTHOCHTEJIbHBIN MOKa3aTellb PEIOMICHHS, a0COIIOTHBIN

MOKa3aTesb MNPENOMIICHUS, JIMH3a, (OKYCHOE pPaCCTOSHUE

JIMH3BI, ONTHYECKas CHJIAa JIMH3BL, OUCIEPCHS  CBETa,
nHTepdepeHIrs cBeTa, AU(PAKIUA cBeTa, AUPPAKIMOHHASL
peméTka, IOIpU3aLUA  CBETa, €CTECTBEHHBIH  CBET,
IJIOCKOIOJIAPU30BaHHBIN CBET.

OnuceIBaTh METOABI H3MEPEHUS CKOPOCTH CBETA.
Ilepeuncnare cBoifcTBa CBETOBBIX BOJH. PacrosHaBarth,

BOCIPOHM3BOINTh, HAOMIOAATh PACIPOCTPAHEHHE CBETOBBIX
BOJIH, OTPA)KEHUE, MNPEIOMIICHUE, OIIONIEHNE, HUCIIEPCHIO,
unTepdepeHnio, TU(GPaKIUI0 U TMOISIPU3ALUIO  CBETOBBIX
BOJIH.

dopmynupoBars nNpuHUUN [folireHca. 3aKoHbI OTpaKEHHUs U
MIPEIOMIICHHUS CBETA, TPAHHIIBI UX IPUMEHIMOCTH.

Crpouts XO# 1y4a B IUIOCKOMApajIeNbHONM  IUIACTUHE,
TPEyTOJIbHOI MpHU3Me, MOBOPOTHOH Npu3Me, 000paurBaroNIeH
TpU3Me, TOHKOH JIMH3E.

Crpouts mH300paXkeHHEe IpenMeTa B IUIOCKOM 3epKaie, B
TOHKOM JIMH3E.

INepeuncaaTs BHABI JHH3, X OCHOBHBIC XapaKTEPUCTHKU -
ONTHYECKUH LEHTp, TIJaBHas ONTHYeCKas och, (OKyC,
ONTHYECKas CHJIA.

OmpeznensiTh B KOHKPETHOH CHTyallUH
MajieHus,  ymia  OTPaKeHWs, yriia  IpeloMIIEHHs,
OTHOCUTEIBHOTO II0KA3aTels IpeloMICHHs, abCOTIOTHOTO
MOKa3aTels MpENOMIIEHHS, CKOPOCTH CBeTa B  CpeJe,
(hOKYCHOTO PacCTOSHHS, ONTUYECKOH CHIIBI IMH3BL,
YBENMYCHUs JMH3bI Hepuoia IU(PaKIHOHHOH pEIIETKH,
MOJIOKEHNH ~ MHTeP(GEPCHIMOHHBIX U IU(PAKIHOHHBIX
MaKCHMYMOB U MHHHMYMOB.

3anuceiBaTh  (HOPMYJTY TOHKOH JIMH3BI,
KOHKPETHBIX CHUTyallUsX C
BEJIHYHHEL

OOBACHATH NPUHIMI KOPPEKIIMHU 3PEHHUS C TOMOIIBIO OYKOB.
OKCIEepHUMEHTAIBHO ONpEeNeiTh IOKa3aTelb HPETOMICHHS
cpensl, (doxycHOoe  paccTosHMEe  cobuparomel  u
pacceuBaroniei JIMH3, UIMHY CBETOBOM BOJHBI C MOMOUIbIO
I(PaKIHOHHOH PEIETKH.

HccnenoBaTh 3aBHCHMOCTh yITa IPEIOMICHHS OT yIia
MajieHus, 3aBHCHUMOCTb  PACCTOSHUS  OT  JIMH3BI 70
1300paXKEHUSI OT PACCTOSHUS OT JIMH3BI IO IPEAMETa.
[IpoBepsiTb ~ THIOTE3BI:  Yrod  NPEIOMICHHS  NPSMO
MIPONOPIMOHANEH YTy MaJeHHs U KOHCTPYHPOBATh MOACIH
TeJIeCKONa M/ MUKPOCKOIIA.

3HA4YCHUA yrIja

paccuuThHIBaTh B
€€ TOMOILIbI0 HEU3BECTHbBIC

VCTaHOBIICHHE 1OBEPUTEIBHBIX
OTHOLICHHI MEXIY yIUTENIeM U
Y4EeHHKaMH, CIIOCOOCTBYIOIIHX
HO3UTUBHOMY BOCIIPUSITHIO
y4JamuMucs TpeOOBaHUH 1 IPOCkO
YUHUTENS, IPUBIEICHUIO HX
BHUMaHHMS K 00CY)X1aeMoii Ha
ypoke HH(POPMAIHH, aKTHBU3ALHI
HX IT03HABATENBHOM NesATeNbHOCTH.

IIpuBnedenne BHUMaHUS
LIKOJIFHUKOB K IIEGHHOCTHOMY
aCIeKTy MU3y4aeMbIX Ha ypoKax
SIBJICHUH, OPraHU3alus UX paboThI
¢ IoJTy4aeMoil Ha ypoke
COLMAIBHON 3HAYNMON
nH(OpPMAIN — MHULMHPOBAHUS €e
00CyX1€HHS, BBICKAa3bIBaHHS
Y4aIUMHUCS CBOETO MHEHHS,
BBEIPaOOTKH OTHOIIECHHS.

IMToOyxneHne MKOIEHHKOB
co0JII0/1aTh Ha YPOKE
OOLIENPHHSATEIE HOPMEI TIOBE/ICHYIS,
IpaBmJIa OOIIEHHUS CO CTAPIIMU
(Yy4uTENIMH) U CBEPCTHUKAMH
(IIKOJIBHUKAMH ), TIPUHIHIIBI
Y4eOHOH TUCIUIUINHEI 1
CaMOOpraHU3aLHH.

IIpumenenne Ha ypoke
WHTEPAKTUBHBIX  (OPM  PabOTHI
YUAIIUXCS: MHTEIIEKTYaTbHBIX
urp, CTUMYITHPYIOIINX
HO3HABATEIbHYIO MOTHBALHUIO
IIKOJIBHUKOB; TPYIIIOBOH PabOTHI
Wi paboThl B Iapax, KOTOpbIE
ydaT  IIKOJIBHHKOB  KOMAaHJHOM
pabote u  B3aUMOJEHCTBHSA C
JIPYTHMU JI€TMH.
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PaboTaTh B ape u rpyre IpH BBIIOIHECHUH

MPAKTUYECKUX 3aJlaHUi, BBIIBIDKCHUHM THUIIOTE3, pa3pabOTKe
METO/IOB MNPOBEpPKH Tumore3., Haxomuth B juTepatrype H
Wnrepuere mudopmammio o Ouorpadusx 1. HriotoHa,
X. I'oiirenca, T. IOura, ®. Openens, 00 uxX HAy4HBIX
pabotax, 0 3Ha4YCHUH UX pabOT JUIs COBPEMEHHOI HayKH.
Beicka3biBaTh CBOE MHEHHE O 3HAUYSHHH HAYYHBIX OTKPBITUH U
pador no onrtuke U. Hetotona, X. I'oiirenca, T. FOnra, O.

ODpenens.

Bocnpunumats,  aHaNIM3HPOBATSH, nepepabaTelBaTh U
HPEIBSBIATH UHpOpMaIHIO B COOTBETCTBUH c
MIOCTaBJICHHBIMH 3a/ladyaMH.

Bbiiensate OCHOBHbIE MOJIOKEHUSI KOPIYCKYJISIPHOM u

BOJIHOBOH TEOpHil CBeTa. YYacTBOBATH B OOCYXKICHHH JTHX
TEOPUH M COBPEMEHHBIX B3[VIAZOB HAa HPHUPOIY CBeETa.
T'oTOBUTH Npe3eHTalH H COOOIICHHS 10 H3yYEHHBIM TEMaM.

W3znyuyenue u

Bunpl uznyyenuii.

JlaBaTh  ompeleieHUe IOHATHH: TEIUIOBOE  H3JIy4YeHHE,

YcraHoBieHue JOBEPUTEIIBHBIX

CIIEKTPBI Hcrounuku EKTPOTIOMUHECIICHITHS, KaTOZOJIFOMUHECLICHLNH, | OTHOIICHHI MEX/Ty YUHTENeM I
3y, %BeTa‘ CHGKTRM. XCMI/IJ'IIOMI/IHGCLICHLI,;M, (bOTOJlIOMl/IHCCLlSGHLll/Iﬂ. Hepequcmm: YUEHUKAMH, CLIOCOBCTBYIOLIX
HEeKTpaIbHBIA aHATH3. BIIb CNEKTpOB. PacriosHasate, — HabmozaTh CHNOWNON | 1osyysnomy BocnpusTHIo
TemnoBoe U3ny4eHHE. CIIEKTp, JIMHEHYaThlil CIEKTP, IOJNOCATBIH CIEKTP, CIEKTp o
y4auMucs TpedoBaHuil U mpocko
IITkamna 9IeKTpOMAarHUTHBIX W3Ty4eHHs. ¥ TIOTJIONICHHS. IlepeuncnaTs  BUIBI
& & YUHUTENS, IPUBICICHUIO HX
BOJIH. JNIEKTPOMATHUTHBIX HM3Iy4eHHH, MX HMCTOYHUKH, CBOICTBa, > ’
HabmroneHue CieKTpoB. npuMeHeHue. VConp30BaTh  IIKaly 3JIEKTPOMArHWTHeIX | BHHMaHHA K o0cyxaaeMoit Ha
BonH.  CpaBHMBATH CBOMCTBA OJIEKTPOMArHMTHBIX BOJH | YPOKE HH(OpMAalMH, aKTMBH3ALMH
KonTtpoabHbie padoThI: Pa3HBIX HAIa30HOB UX TI03HABATENbHON AeSTENbHOCTH.
3. Ontuxa
OcHOBBI crIeNHATLHON TEOPHH OTHOCHTEJILHOCTH (3 1)
OcHOBBI IMoctynater CTO: JaBath  onpejeNeHHe MOHATHMH:  COObITME, HOCTYNAT, | YCTaHOBIIEHHE HOBEPHTENbHBIX
CreIHaIbHON MHBapUAHTHOCTh MOJYJIsI COGCTBeHHAs MHEpUMANbHAs CHCTEMA OTCYETa, COOCTBEHHOE | OTHOLICHMH MEKIy YUHTEIEM 1
TEOpHU CKOPOCTH CBETa B BAKyyMe, BpeMs, cOOCTBEHHas JUIMHA Tejla, Macca IIOKOs, HHBapHaHT, YUEHHKAMH, CIIOCOOCTBYIOMIHX
OTHOCHTEITHHOCTH TPHHIUIT OTHOCHTEIEHOCTH JHEPrHs HOKOS. TIO3MTHBHOMY BOCTIPHATHIO
(CTO) 3 u. OHIITeHHA. DopMyHpOBaTh OCTYJATHI CTO.  ®opmynupoBarth ALTHMICS TDEGOBAMI 1 IPOCHE
CBsI3b MacChl U SHEPTUH BbIBO/IbI M3 noctynatoB CTO. yHai P P
CBOOOIHOI YaCTHIIBL. AnanuzupoBaTh  QOPMYNTy  DENSTMBMCTCKOrO  3akoHa | Y [ATE/, HPUBJICUCHUIO HX
DHeprus moKosi. CIIOXEHUSI CKOPOCTEH. 3amnChiBaTh BBIpaXKEHHE Ui dHepruu | BHHUMAHMA K o0cyxaaeMoit Ha
MOKOs YyacTULbl. M351araTe CyTh NpUHLIKIIA COOTBETCTBUSL. ypoke nH(pOpMALIMH, AKTUBHU3ALUY
Haxomuts B nwuteparype u WurepHere wuH(OpManuio o | UX I03HABATEIbHOH HESATENbHOCTH.
Teopun ddupa, 00 OIKCIEPHMEHTaX, KOTOpBIE HPHBEIN K
CO3/IaHUIO CTO, 00 OTHOCHUTEIBHOCTH pACCTOSIHUS U
MIPOMEXYTKOB BpeMeHH, 0 Onorpaduu A. DHHIITEHHA.
BrickaspiBate  cBoé MHeHMe o 3Hauenun CTO mua
COBPEMEHHOM HayKH.
['0TOBUTH HPE3CHTALMU U COOOIICHHS 110 N3YYEHHBIM TEMaM.
KBanToBas ¢pusuka (204)
CBeToBbie l'unotesa Ilnamka o kBanTax. | JlaBath ompenenenue moHATHil: (oTodddekT, KBaHT, TOK | VcTaHOBJIEHHE JIOBEPUTETbHBIX
KBaHTHI. Dotoadekr. ®oron. HACBIILICHHUS, 3a/ICPKUBAIOLICC HANPSIKCHHE, PabOTa BBIXONA, | OTHOIICHMI MEKIy YUHTETEM I
6. VYpaBHenue A. DiHTIITEITHA KkpacHas rpanuia Gorodddexra.

Jutst hpoToddpdexTa.
KopnyckynsipHo-BOIHOBOH,
JlyaisM.

PacriosnaBath, HaOmoaaTh ABIeHNE GoTOIPPEKTa.
OnuceiBath onbIThl CroneroBa. POpMyIMpOBaTh THIIOTE3Y
ITnanka o xBaHTaxX, 3akoHbl (oroddpdexra. AHaTU3NPOBATH
3aKkoHbI hoTorddexTa.

3anmmceBaTh W COCTaBIATh B KOHKPETHBIX CHTYaIHsX
ypaBHeHue JitHiuTeiiHa 11st HoTodddeKkTa 1 HaXOMUTh C €ro
TIOMOIIBI0 HEU3BECTHHIEC BEITMUHMHBL.

BblumucnsiTh B KOHKPETHBIX — CUTyalUsiX  3HA4CHUS
MaKCHMaJIbHOH KHHETHYeCKOH OSHEpruu (HOTOIIEKTPOHOB,
CKOpPOCTH (POTO3NEKTPOHOB, PaOOTHI BBIXOJA, 3AMMUPAIOIIETO
HaIpsDKEHNs, 9aCTOTHl U JUIMHBI BOJIHBI, COOTBETCTBYIOIIHX
kpacHoil  rpammie ¢orodddexra. I[IpuBOAUTE MPHMEPHI
HCTIONB30BaHuUs (poToddekTa.

OOBSCHATD CYTh KOPITyCKY/ISIPHO-BOJIIHOBOTO Iyalli3Ma.
Haxomurs B jmTepaType W HHTEpHeTe HH(MOPMAIHIO O
paborax CroneroBa, Jlebenesa, Basuiosa. Beiaensats poib
POCCHHCKMX Y4EHBIX B MCCIEOBAaHMM CBOMCTB CBeTa.
IpuBomUTE TpUMEPHl OHONOTMYECKOTO M XHMHYECKOTO
JeficTBHS cBeTa. ['OTOBUTH Ipe3eHTalMi M COOOIIEHHS II0
H3Y4YEHHBIM TEMaM.

Y4EHHKaMH, CIIOCOOCTBYIOIIHX
HO3UTHBHOMY BOCIIPUSATHIO
yJalMucs TpeGoBaHuil U Ipockd
YUHUTENs, IPUBICUECHHUIO HX
BHUMaHHs K 00CyXk1aeMoi Ha
ypoke HH(pOPMAIHH, AKTUBU3ALIUH
UX TI03HABATENLHOMN AeATeIbHOCTH.

IpuBnedenne BHUMaHUS
MIKOJIBHUKOB K IIEHHOCTHOMY
aCIEeKTy M3y4aeMbIX Ha ypoKax
SIBTIEHUI], OpraHu3aIys X paboThl
¢ IoJTy4aeMoil Ha ypoke
COLMATBbHON 3HAYNMOM
nHpOPMAIMH — NHUI[UUPOBAHUS €¢
00CyXKIeHHs, BBICKAa3bIBAHHS
Y4aIUMHUCS CBOETO MHEHHS,
BBIPaOOTKH OTHOILICHUSI.

oGy aeHne MIKOIBHUKOB
co0JTI0/1aTh Ha YPOKE
OOLIENPHHSTHIE HOPMEI TIOBEICHYS,
IpaBiIa OOIIEHHS CO CTapIIUMH
(Yy4uTENIMH) ¥ CBEPCTHUKAMH
(ILIKOJIBHUKAMH ), TIPUHIAIIBI
y4eOHON ANCHUILINHBI U
CaMOOpTaHU3aLHH.

IMpumenenue Ha ypoke
WHTEPAaKTHBHBIX  (OpM  pabOThHI
YUAIIHXCSL: WHTEJUICKTYaJIbHBIX
urp, CTUMYIHUPYIOIIHX
TI03HABATEIBHYIO MOTHBALHIO
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IIKOJIBHUKOB; TPYIIIOBOH PadoThI
mwi paboTel B Iapax, KOTOpPHIE
ydyaT  IIKOJBHMKOB  KOMAaHJHOM
pabore ® B3auMOAEHCTBHA C
JPYTUMH IETbMH.

AtomHas (u3uKa
3u

Omsrte! Pesepdopaa.
[Inanerapuas moneib
CTPOEHHS aTOMa.
OOBsCHEHHE JTMHEHIATOrO
CIIEKTpa BOJIOPO/Ia HA OCHOBE
KBaHTOBBIX IOCTYIaTOB bopa.

JlaGopaTtopHas padora:
7. HabmroneHue CIIonHoro
U JIMHEHYaToro CeKTpoB.

JaBatb orpeeneHre TIOHSTHIA: aToMHOE  SIpo,
JHEPreTUYECKU ypOBeHb, dHeprus MoHH3anuH. OIHCHIBATH
omnsITH Pesepdopra.

OnuceiBaTh U CpaBHUBAaTh MoOJeNH aroma ToMcoHa U
Pesepdopna.
PaccmarpuBats,
CIIEKTPHL.
DopMynupoBaTh KBaHTOBbIE IHoOcTyinaThl bopa. OOBACHATH
JIMHEHYaThIe CIEKTPHI aTOMa BOAOPO/a Ha OCHOBE KBAaHTOBBIX
nocrynaros bopa.

PaccuuTeiBaTh B KOHKPETHOH CHTyallHd 4YacTOTy U JUIHHY
BOJHBI ~ MCIIyCKaeMoro (oToHa IpH IEpeXone aToMa u3
OJHOTO CTallMOHAPHOTO COCTOSIHHSL B JIPYroe, OHEPTHUIO
voHM3anuM atoma. HaxoauTe B sTepaType U UHTEpHETE
cBefieHHs. O (DaKTaX, MOATBEPXKIAIOIIUX CIOXKHOE CTPOCHUE
aToMa, O paboTax y4EHBIX IO CO3/IaHUIO MOJEIH CTPOCHHs
aToMa O TIIPUMEHEHHH Jla3epoB B Hayke, MEIULUHE,
MIPOMBILIIEHHOCTH, OBITY.

Bbimenate ponb  pOCCHMMCKMX Y4€HBIX B CO3JAaHMU U
HCIIO/Ib30BaHUH JIA3€POB.

I'oTOBUTH Npe3eHTANN U COOOIIEHHUS [0 U3yICHHBIM TeMaM

HCCICA0BAaTh MU ONHUCHIBATH JIMHeHYaThie

[puBnedeHrne BHUMaHUS
LIKOJIFHUKOB K IEGHHOCTHOMY
aCIMEeKTy M3y4aeMbIX Ha ypOKax
SIBJICHUI, OpraHu3alus UX paboThl
C TOJIy4aeMoii Ha ypoKe
COLMAJIBHOM 3HAYUMOM
nHPOPMALIUK — HHUIIMUPOBAHHUS €€
00CYKX1eHH S, BBICKa3bIBaHHS
yYaIIUMHICS] CBOETO MHEHUS,
BBIPAaOOTKH OTHOILICHUSI.

IIpumenenune Ha yYpoke
HHTEPAKTHBHBIX  (OpM  paboThI
y4amuxcs: HHTEIUICKTYJIBHBIX
urp, CTUMYJIHPYIOLINX
MI03HABAaTENIbHYIO MOTHBALUIO
IIKOJIBHUKOB; TPYIIIOBOH PadoThI
mwi paboThl B Iapax, KOTOpbIE
y4aT  IIKOJBHUKOB  KOMAHJHOM
pabore ® B3auMOAEHCTBHA C
JIPYTHMU JI€TbMH.

Dusnka
ATOMHOTO sIpa
8.

CocTaB 1 CTpOCHHE aTOMHOTO
snpa.

M3otonsl. SnepHble CUIIBL.
JedexT maccel u sHEprus
CBSI3M s7Ipa.
PaguoaxktuBHOCTH. BHIbI
PaZiMOaKTHBHBIX
MpeBpaILEeHUI

ATOMHBIX SEp.

3aKOH PaarOAKTUBHOTO
pacnana.

Metoapl HAOMIOAEHUS 1
perucTpalyy IEMEHTapPHBIX
YaCTHII.

SInepHble peakiyy, peakiuu
JeJcHMS ¥ cuHTe3a. llenHas
peakuus aejeHus suep.
TepMmosiiepHblii CHUHTE3.
TIpumeHenue siaepHoOn
SHEPrHH.

JlaGopaTtopHas pabGora:

8. Onpenenenne UMITYIIbCa U
SHEPTHH YaCTHIBI MIPH
JIBH)KCHUH B MAaTHUTHOM
osne

JlaBaTh ompeneneHMs] IOHATHH: MaccOBOE YHCIIO, HYKJIOHBI,
siepHble CUIBL, Ae(eKT MacC, OHeprus CBA3W, yIelIbHas
9HEpPIUsl CBSI3HM aTOMHBIX s7ep. PanuoakTHBHOCT

Nepuoj IOIypacmana, HCKYCCTBEHHAs paJUOaKTUBHOCTS,
SIepHbIe PEeaKIVH, JHEPreTUYECKHH BBIXOX  SIEPHOI
peakiu, LenHast sAfepHas peakuus, kodpunmeHt
Pa3MHOXEHHUS] HEHTPOHOB, KpUTHUYECKAs

Macca, peakTophbl - Pa3MHOXKUTENH, TepMOsIepHas PeaKIus.
CpaBHUBAaTh CBOMCTBAa IPOTOHA M HeHTpoHa. OIHCHIBATH
MPOTOHHO-HEHTPOHHYIO Mozenb sapa. Onpenenirs cocraB
SOep PAa3IMYHBIX DJIEMEHTOB C IOMOIIBIO  TaOJIHIEI
MenneneeBa. M300paxaTh U YUTATh CXEMbI AaTOMOB.
CpaBHUBATH CHITY YJIEKTPHIECKOT0 OTTAIKUBAHHS [IPOTOHOB U
CHILy CBSI3U HYKJIOHOB B sIIIpe.

Beraucnare gepekT Mace, JHEPIUI0 CBS3M M YICIBHYIO
9HEPTUIO CBS3U KOHKPETHBIX aTOMHBIX siiep. AHAIM3UPOBATh
CBSI3b YCNBHOI YHEPTHUH CBSI3H C YCTOIYMBOCTBIO sI/IEp.
INepeuncaaTs BUABI paJHOaKTUBHOIO paclana aTOMHBIX siiep.
CpaBHHBATH cBoifcTBa
anbda-, 6eta- 1 raMMa-U3ITyYCHHH.

3anuchBaTh, OOBICHATH 3aKOH PAAMOAKTHBHOTO paclaja,
yKa3plBaTh IPAaHMIBI  €ro IpuMeHHMocTH. Onpenensite B
KOHKPETHBIX CHTYallUsX YUCII0 HepacHaBIINXCs Saep, YUCI0
pacHaBIIHXCS siiep, MepHo HolypacHasa.

3anmchBaTh sepHble  peakiuu. OnpenensiTh IPOXYKTHI
SIIEPHBIX peakuuid. PaccumTbiBaTh JHEPrHUECKHH BBIXOZ
SIEPHBIX PeaKIyi.

OnuchlBaTh MEXaHM3MbI AENCHHS sIep H LEeMHOH saepHOit
peakimy. CpaBHHUBATH SIIEPHBIC U TEPMOSIICPHBIE PEAKITHI
y4acTBOBaTh B OOCYXKICHHM IPEHUMYIIECTB U HEIOCTATKOB
ANEPHOH SHEPreTHKH

Haxonuts B auTepaType U HHTEPHETE CBEICHHS 00 OTKPBHITUH
NIPOTOHA, HEHTPOHA, PAJMOAKTHBHOCTH, O IOJNYYCHUH H
HCTIONB30BaHUU PagHOaKTUBHBIX H30TOIIOB HOBBIX
XHMHYECKHX JJIEMEHTOB.

Boigensats ponb poccuiickMX Yy4EHBIX B HCCIEIOBAHUAX
aTOMHOTO SI/ipa,  OTKPBITHH CIIOHTAQHHOTO IEJNeHUs sep
ypaHa, pa3sBUTHH SICPHOH SHEPreTHKH, CO3JAHHU HOBBIX
m3otonioB B DAAA (OObenMHEHHBIH WHCTUTYT SAEPHBIX
uccnenoBanuii B r. JlyoHe).

T'oTOBUTE Mpe3eHTalNH H COOOIICHHS 110 H3yIEHHBIM TEMaM.

YcraHOBIICHUE TOBEPHUTEIBHBIX
OTHOLICHHI MEXKIY yIUTEIIeM U
yIEHUKAMH, CIIOCOOCTBYIOIIHX
TIO3UTHBHOMY BOCIIPUSITHIO
y4aumMucs TpedoBaHuil U pocko
YUIHUTEINs1, IPUBICUYCHUIO HX
BHUMaHHS K 00CY)KIaeMOii Ha
ypoke HHPOPMAIINH, aKTHBH3ALUH
UX MMO3HABATENLHON AESITENBHOCTH.

IpuBneueHne BHUMaHUS
IIKOJIEHUKOB K [IEHHOCTHOMY
ACIIeKTy M3y4aeMbIX Ha YPOKax
SIBJIHUI], OpraHu3ays X paboTsl
C IOJTy9aeMoii Ha ypoke
COLMAJIBHOM 3HAYUMOM
nH(pOPMAIMH — NHUI[MUPOBAHUS €¢
00CyXKIeHHs1, BBICKAa3bIBAHHS
YYaIUMUCS CBOETO MHEHHS,
BbIPaOOTKH OTHOILCHUSI.

IMoGyxaenne NKOIHUKOB
COOITFOIaTh Ha YpOKe
OOIIENPHHATHIE HOPMBI TOBE/ICHHUS,
TIpaBHIa OOIIEHHS CO CTapPIINMH
(YJuTensiMu) U CBEPCTHUKAMU
(IIKOJIbHUKAMHU ), TIPUHIMTIBI
Y4eOHOH TUCIUIUINHEI 1
CaMOOPTaHN3AINH.

Ipumenenue Ha ypoke
WHTEPAaKTHBHBIX  (OpM  pabOThI
YUAITHXCSL: MHTEIUIEKTYaIbHBIX
urp, CTUMYJIHPYIOIINX
TI03HABATEIBHYIO MOTHBAIIHIO
IIKOJIBHUKOB; TPYIIIOBOH PaboThI
wi paboThl B TMapax, KOTOpHIE
y4aT  IIKOJIBHUKOB  KOMAHJHOM
pabore ® B3auMOAEHCTBHSI C
JIPYTHMU JI€TbMH.

OneMeHTapHBIE
YaCTHUIIBI
34.

OneMeHTapHbIE YaCTHULIBI.
DyHaaMEHTaIbHbIE
B3aUMOJICHCTBHS.
YckopuTenu 3JeMeHTapHbIX
YacTHI]

KonTpoabHbie padoThi:
4. KBanroBas ¢usmka

JlaBaTb ompesieNieHne NOHATUI: aHHUTHIIALNS,

TlepeuncasTe OCHOBHBIE CBOWCTBA JIEMEHTAPHBIX YACTHII.
Boienates rpynmsl  3neMeHTapHbIX uactll. Ilepeuncnsarts
3aKOHbI ~ COXPAHEHMs, KOTOPbIE  BBINOJHSIOTCS  IPH
MPEBPAILEHUAX YACTHIL.

OnuckIBaTh MPOIECCH AHHUTHIISIIAY YaCTUI] U aHTUYACTHUIl 1
POXJIEHUS 3/IEKTPOH-TIO3UTPOHHBIX Hap.
HassiBaTh ®  cpaBHHBaTh  BH[BI
B3aUMOJICHCTBHI.

OnuceiBaTh POJb YCKOPUTEICH B U3YYEHHH 3JIEMEHTAPHBIX
YaCTHII.

Haxoauts B nuTepaType W MHTEpHETE CBEIEHUS 00 MCTOPUH
OTKPBITHS, JIEMEHTAPHBIX YACTHII, O TPEX dTanax B pa3BUTHH
(U3MKH 3JIEMEHTAPHBIX YaCTHIL.

OnuceIBaTh COBPEMEHHYIO (PH3HMUYECKYIO KapTHHY MHUpa.
T'0TOBHTH IPE3eHTAMHU U COOOIICHHUS 110 3YYECHHBIM TEMaM

(yHIaMEHTANBHBIX

YcraHOBIIGHUE TOBEPHUTEITHHBIX
OTHOIICHUIT MEX/y YIHTEIEM U
YYEHHKaMH, CIIOCOOCTBYIOIINX
TIO3UTHBHOMY BOCIIPUSITHIO
yyaiumucs TpeOboBaHUN U TPOCHO
YUYHTENS, TPUBICICHUIO UX
BHHMaHHS K 00Cy)KIaeMoil Ha
ypoke nHpOpMAIHH, AKTUBU3ALINH
UX TO3HABATENBHOM IESTENbHOCTH.
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CtpoeHnue BecesieHHOH (5 4)

ConHevHast
cucTema.
CrpoeHue 1
IBOJIFOLIUS
Bcenennoii
S5y,

ConHevHas CHCTEMa:
IJIAHETHI ¥ MaJlble Tea,
cucrema 3emisi-JlyHa.
CrpoeHue 1 3BOJIFOLMS
ConHua u 3BE371.
Krnaccuduxanms 38E31.
3BE3/BI M ICTOYHUKH MX
SHEPrHH.

Tanakrika. CoBpeMEHHBIE
MPEACTABIIEHHUS O CTPOCHUH U
9BOJIOIUYU BeeneHHoi.

JlabopaTopHasi padoTa:
9. OmnpezieneHue nepuoaa
oOpariieHus TBOMHBIX 3BE3]

Haononenns:

Beuepnue HabmoaeHuUs
3BE37, JIyHBI 1 TUIaHET B
TEJIECKOI MJIX OMHOKIIb.

HccienoBanne:
HccnenoBanvie ABHKCHUS
JIBOMHBIX 3BE3]]

JlaBaTh omperencHUe MOHATHH: IapceK, acTPOHOMUYECKast
€IMHMIIA, TIEpUTeNnii, aenuii, COTHEYHOE 3aTMEHUE' JIyHHOE
3aTMEHHE, IUIAHETHl 36MHOU TIPYMNNBI, IUIAHETHI-THTAHTHL,
acTepoHJ, METeop, MeTeopHut, ¢oTochepa, CBETHMOCTS,
nporybepaHel], IylIbcap, HPOTO3BE3/la, CBEPXHOBAs 3BE3/a,
rajakTuKka, KBasap, KpacHoe cMelleHue, Teopus boinbioro
B3pbIBa, Bo3pacT BceneHHoi.

Ha6monate JlyHy © muiaHeTsl B TeNecKom. Boiiensrb
ocobenHocT: cuctemsl 3emmsi - Jlyma. PacmosnaBats,
MOJIETHPOBATh, HAOJIIOJATh JIyHHBIE U COJIHEUHbIE 3aTMEHHUS.
OOBACHATS NPWIMBEI M OTIMBEL. OINCHIBATH CTPOCHUE
ConHeyHoli cuctemsl. [lepeunciaTh MIaHEeThl U BUbI MAJIBIX
ten. OmuceiBath cTpoeHne Conmana. Habmonats conHedHbIe
msitHa. CoOuroaTh NpaBmia 6e30MacHOCTH PU HAOII0ICHHI
Connma.

IepeuncaaTs  TUOMYHBIE  IpyOmbel  3BE3J,  OCHOBHBIE
¢u3nueckue XapakTepUCTHKU 3BE37. OIMCHIBATH IBOIIOLHIO
3BE3l OT poxaeHus 1o cMmepTu. HaspiBaTh camble spkue
3BE31BI M CO3Be3AWs. IlepedymcisTh BUIBI  TaNaKTUK,
OIUCBIBATH COCTaB U CTPOCHME ralaKTUK. BhiienaTs MieuHbli
IIyTh CPEeIU IpYyrux ranaktuk. Onpenensts Mecto ComHeuHOH
cucrembl B ["anaktuke. OLEHUBATh NOPSAIOK PACCTOSHUN 10
KOCMHYECKHX 00BEKTOB.

OnuceIBaTh CyTh KPaCHOIO CMEILEHHUS H €r0

HCIIONB30BaHNe IIPU U3YYCHHUH TaJaKTHK.

[puBoauTh KpaTKoe H3JI0XKeHHe TeopuH bobmioro B3peBa 1
TEOpUH pacumpsitomieiicss BeeneHHoit.

PaboTaTth B mape u Ipymie IPH BBIIOIHEHUH MPAKTHYECKHX
3aJJaHUN.

Hcnonb3oBath WHtepHer i mnoucka H300pakeHUi
KOCMHYECKHX 00BEKTOB M HH(POPMAUH 00 HX OCOOCHHOCTSIX.
VYuacTBOBaTh B OOCYXICHMH H3BECTHBIX KOCMHUYECKHX
HCCIeIOBaHUH. BBIIENAT  COBETCKHME W POCCHICKHE
JOCTIDKEHUSI B O0OJACTH KOCMOHABTUKH U HCCJIEIOBaHUS
KocMoca. OTHOCHTECS € YBaXKEHHEM K POCCHHCKUM yIEHBIM H
KOCMOHABTaM.

Haxonuth B IHTEpaType M HHTEPHETE CBEICHUS Ha 33IaHHYIO
TeMy.

T'oTOBHUTH NpE3eHTALNN M COOOLIEHHUS 10 H3yIEHHBIM TeMaM

VYcTaHOBIICHHE JOBEPUTEIBHBIX
OTHOIIEHUI MEXAY yUUTEIEM 1
y4EeHHKaMH, CIIOCOOCTBYIOIIHX
MO3UTUBHOMY BOCIIPUATHIO
ydJamuMucs TpeOOBaHUH U IPOCk0
YUUTENs1, IPUBJICUEHHUIO HX
BHHIMaHHS K 00CyKIaeMoil Ha
ypoke HH(POpPMAIHH, aKTHBU3ALHI
UX [103HABAaTeIbHOH NesTeIbHOCTH.

IpuBneueHre BHUMaHUSA
IIKOJIBHUKOB K LICHHOCTHOMY
aCIIeKTy M3y4aeMbIX Ha YPOKax
SIBJICHUI{, OPraHU3aLMsL UX PabOThI
C [OJIy4aeMOii Ha ypOKe
COLMAJIBHOM 3HAYUMOM
nH(pOPMALMH — HHUIL[MUPOBAHUS €¢
00CYKICHHS, BEICKA3bIBAHHS
YYaIlUMUCS CBOETO MHEHHS,
BBIPAOOTKH OTHOIICHHSI.

[Ipumenenue Ha ypoke
HHTEPAKTUBHEIX  (OpM  paboTHI
yYaIHXCs: MHTEJUICKTYaJIbHBIX
urp, CTUMYJIAPYIOIIHX
[I03HABATEIBHYIO MOTHBALIHIO
IIKOJIGHUKOB; TPYIIIOBOH PadOTHI
wiM paboThl B Mapax, KOTOpBIC
ydaT IIKOJBHHKOB  KOMAaHIHOM
pabore M  B3aUMOJEHCTBUSA C
JIPYTUMH TE€TEMH.
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