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IHHOACHUTEJIBHASA 3AIITMCKA

VYuebnubiii npeamer «®dusuka» SBISETCS CHUCTEMOOOPA3yIOIIUM Il €CTECTBEHHOHAYYHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI MHPO3IAHMS SIBISIIOTCS OCHOBOM COIEpX aHHUS KypCoB
XUMUH, Ouonoruu, reorpadpuu U actpoHoMun. dOusnka BOOpyKaeT 0O0y4aIOUMXCsl HAYYHBIM METOI0M
MO3HAHUS, MTO3BOJISIOUINM 0JIy4aTh OOBEKTUBHbIE 3HAHUS 00 OKPY’KaIOIIEM MUPE.

[Ipenmer MakcuMaJIbHO HAIIpaBieH HAa (POPMUPOBAHHE HHTEPECA K MPUPOJTHOMY M COILIHATIBLHOMY
MHpPY, COBEPIICHCTBOBAaHUE IMO3HABATEIBHOU AesTenbHOCTH oOy4daronuxcst ¢ 3I1P 3a cuer oBmamenus
MBICIMTEIBHBIMH ONEPAIMsIMA CPABHEHUS, 0000IEHHs, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATh CBOE
MHEHUE, POPMHUPOBAHUE BO3MOKHOCTEW COBMECTHOM JESTEILHOCTH.

Wzyuenue ¢usuku crnocoOcTByeT pa3BuTHioO Yy oOyuatommxcst ¢ 3[IP mpocTpaHcTBEeHHOTO
BoOOpakeHus1, (YHKIIMOHATILHOW IPaMOTHOCTH, YMEHUSI BOCIPUHUMATh U KPUTHUECKU aHATU3UPOBATH
uHpOpPMAILIMIO, TPEACTABICHHYI0 B pPAa3IMYHbIX (QopMmax. 3HAYUMOCTH IpeaMeTa sl Pa3BUTHUS
KU3HEHHOM KOMIIETEHLIMU OO0YyYaloUIMXcs 3aKI04YaeTcs B YCBOCHHHM OCHOBBI (DM3MUECKUX 3HAHMIA,
HEOOXOJUMBIX JJIsl TIOBCEIHEBHOW >HM3HH; HABBIKOB 3/J0pOBOrO M OE30MaCHOTO MJs YeloBeKa M
OKpY’Karollel ero cpeapl 00pasa xKu3Hu; GOPMUPOBAHUU FKOJIOTHUECKOM KYIbTYpHI.

[Iporpamma oTpakaeT coaepkaHue oOydeHuss npeamery «Dusmka» C y4eTOM OCOOBIX
oOpasoBarenbHBIX MOTpedHOCTeN obOyuaromuxcsi ¢ 3IIP. OnameHue MaHHBIM Y4EOHBIM TMPEIMETOM
NPEJCTABISET ONpPENEICHHYI0 TPYAHOCTh Asi oOyudaronmxcst ¢ 3[IP. DT1o cBsizaHO ¢ 0COOEHHOCTAMHU
MBICITUTEIBHON JIE€STEIbHOCTH, EPUOANYECKUMU KOJICOaHUSIMU BHUMaHUS, MajbiM 00bEMOM MaMSITH,
HE/I0CTaTOYHOCThIO OOINEro 3amaca 3HAaHWM, MOHWKEHHBIM IO3HABATEIbHBIM HWHTEPECOM M HU3KUM
YPOBHEM PEUYEBOIO Pa3BUTHSI.

Jns mpeofoneHuss TPYOHOCTeH B HM3Y4YeHHUH yudeOHoro mnpeamera «®Pu3ukay HeoOxoauma
ajanrtanus oO0beMa M XapakTepa yuyeOHOro Marepuaja K I03HaBaTElIbHBIM BO3MOXKHOCTSIM JIaHHOM
Kareropum OOydaromMxcs, Yy4eT HUX OCOOCHHOCTEH pa3BUTHS: HCMOJIb30BAHHUE AITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBS3€U, TOCTENEHHOE YCI0)KHEHUE N3y4aeMOro MaTepurara.

JlanHast mporpaMMa KOHKPETH3UPYET COAEpKAHHE IPEIMETHBIX TEM B COOTBETCTBUHM C
TpeOOBaHUSMU 00pa30BaTEIBHOIO CTaHAApTa, PEKOMEHIYEMYIO IOCJIEeI0BAaTeIbHOCTh H3YUYECHHUS
pa3fenoB (U3MKM C YYETOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO
mporiecca, BO3PaCTHBIX U IMCUXOJIOTHYECKUX 0coOeHHOCTel oOydatonuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO
obmiero oOpazoBaHMs, ONpeneIsieT MHHHMMAIbHBI HAaOOp OIBITOB, JIEMOHCTPAIMi, MPOBOIUMBIX
YUYHUTEJIEM B KJacce, Ja0OpaTOPHBIX padOT, BHIMOTHAEMBIX 00yUJatOIIUMHUCS.

Metoauueckoli OCHOBOW mH3ydeHus: Kypca «®Pusuka» Ha ypOBHE OCHOBHOTO OOIIETo
oOpa3oBaHMsl  SIBISIETCSI CUCTEMHO-IEATEIbHOCTHBIM MOIX0J, 0OeCHeurBaOMUNA  JTOCTHKEHUE
JUYHOCTHBIX, METANpPEIMETHBIX M MPEIMETHBIX 00pa30BaTENbHBIX PE3yJbTaTOB IOCPEICTBOM
OpraHM3aliy akKTUBHON MO3HABaTENIbHOM MAESITENbHOCTH OO0YyYaloUIMXcs, YTO OYEeHb BaXXHO IPHU
o0yuenuu aereit ¢ 3I1P, 1t KOTOPBIX XapaKTEPHO CHUKEHUE TI03HABATEIbHOM aKTUBHOCTH.

Ienn u 3aga4n n3y4eHus: yaeOHoro npeamera «Pusuka»

Obwue yenu n3ydenus ydeOHoro mnpeamera «®dusnka» mnpeacraBieHbl B pabodell mporpaMmme
OCHOBHOT'0O 00111ero 00pa3oBaHMUs.

OCHOBHOMH TeJIbI0 00yUYEHHUS JETEH ¢ 3aePIKKOM NMCUXUYECKOTO Pa3BUTHS Ha IAaHHOM TIPEIMETe
SBIISICTCA: TOBBIIICHWE COLMAIBHONW afanTaly JeTed depe3 NpuMeHeHHe (U3NYECKHX 3HAHWHA Ha
IIPAKTHKE.

Hns obyuaronuxcst ¢ 3I1P, Tak ke, Kak W JUIi HOPMAaTUBHO Pa3BHUBAIOLIMXCS CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa30oBaTEIbHYIO MpOrpaMMy, JOMUHUPYIOIIEE 3HAYEHHE MPHOOpEeTaroT
TaKkue yenu, Kak:

. OCBOEHME 3HAHUH O METO/IaX Hay4YHOT'O MO3HaHMs IPUPOBI U (OPMUPOBAHKE HA ATOM OCHOBE

IpeACTaBICHUH 0 (U3NIECKON KapTUHE MUPA;



u OBJIAACHUC YMCHHUAMU NIPOBOANUTH Ha6JIIO,Z[€HI/I$I MMPpUPOAHBIX HBHGHHﬁ, OIINCBhIBATh U 060611_IaTB
pe3yJIbTaThl HAONIONEHUHN, HMCIOJIL30BaTh MPOCTHIE HW3MEPHUTEIbHBIC TPUOOPHI I U3yYCHHS
(Gu3nUeCKUX SABICHUN; MPENCTABIATh PE3yNbTaThl HAOMIOACHUN WIM M3MEPEHHH C MOMOIIbIO
Tabnui, rpauKOB M BBISBJISATH HA 3TOH OCHOBE ASMITMPUYECKHE 3aBUCUMOCTH, IMPUMEHSITh
NOJY4YCHHbIE 3HAHMUA s OOBSICHEHUS Pa3sHOOOPA3HBIX NPUPOIHBIX SIBICHUH U IPOLECCOB,
MPUHITUIIOB ACHCTBUS BOKHEUIITUX TEXHUYECKUX YCTPOUCTB, JIJIS pelIeHUs PU3NUeCKuX 3a1ad;

u Pa3BUTHUC TMO3HABATCIIBHBIX HWHTCPCCOB, MHTCIJICKTYAJIbHBIX W TBOPUYCCKUX CHOCOGHOCTeﬁ,
CaMOCTOSITEIBHOCTH B TNPHOOPETEHWH HOBBIX 3HAHWM, TIPH PEHICHUH (PU3MUECKUX 3adad U
BBITIOJIHCHUN  SKCIICPUMCHTAJIbHBIX I/ICC.He,Z[OBaHI/Iﬁ C HCIIOJB30BaHUECM I/IH(l)OpMaI_[I/IOHHBIX
TEXHOJIOTHII;

u BOCIIUTAHHUC YGC)KI[CHHOCTI/I B BO3MOXXHOCTH TTO3HAHUA 3aKOHOB IIPUPOABI, B H€O6XOI[I/IMOCTI/I
Pa3yMHOTO HCIIOIh30BaHUS JOCTIKCHUNM HAyKH W TEXHOJOTHHA JUIsl JaJIbHEHIIEro pa3BHTH
YeJI0BEUECKOTO OOIIECTBA, YBAXKEHHUS K TBOPIIAM HAyKH U TEXHHUKH; OTHOIICHUS K (U3MKE KaK K
AJIEMEHTY 00IIIEYeIIOBEYECKON KYIBTYPHI;

u HCIIOJIb30BAHUC TMOJTYYCHHBIX 3HaHUH WU yMeHI/Iﬁ AJid PCIICHHUA TMPAKTUYCCKUX 3aJa4d
MOBCEAHEBHON  KM3HM, oOecreueHuss O€30MacHOCTH CBOEH  KU3HHM, paliOHAIBHOTO
MPUPOAOIIOIH30BAHUS U OXPaHbl OKPYKAIOIIEH Cpebl.

JlocTrKeHne 3TUX TeNIe 00eCTIeYMBAETCS PEIICHUEM CIICTYIONTUX 3a0ay.

= 3HakoMCTBO oOyuatouuxcs ¢ 3[1P ¢ meTogamu uccnenoBanns 0ObEKTOB U SIBICHUH MTPUPOIBI;

. NpUOOpETeHNE 3HAHUH O MEXaHMYECKHUX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX M KBaHTOBBIX
SBJICHUSIX, (PU3HMUECKUX BEIMUMHAX, XapaKTEPU3YIOLIUX ITU SBICHUS;

. (dbopMmupoBaHHME YMEHMH HaOmOgaTe MPUPOAHBIE SABICHHUS U BBINOJIHATH  OIBITHI,

nabopatopHble  pabOTBI W JKCIEPUMEHTANBbHBIE  HCCICNOBAaHUS C  HMCIOJIH30BAHHEM
U3MEPUTENBHBIX TPUOOPOB, IIUPOKO MPUMEHIEMbIX B IPAKTUUECKOMN KU3HMU;

. OBJIQJICHUE TAKUMH IMOHATUSAMH, KaK IMPUPOIHOE SIBICHUE, IMIMPUYECKU YCTAHOBJICHHBIN
(axT, mpobaema, runoTe3a, TEOPETUUECKUI BBIBOJI, PE3YJIBTAT SKCIIEPUMEHTAIbHON IIPOBEPKHU;
. MOHMMaHHE OTJIMYMN HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW MH(OPMAIMH, IICHHOCTH HayKH

JUTSL YIOBJIETBOPEHUS OBITOBBIX, TPOU3BOACTBEHHBIX U KYJIBTYPHBIX TOTPEOHOCTEH UenoBeKa.

OcoOenHocTn 0TOOpa M aganTaUM Y4eOHOro MmaTepuaJsa no gusnke

OcHoBoii 00yuenust oOyuaromuxcs ¢ 3I1P Ha mpenMeTax ecTeCTBEHHOHAYYHOT'O ITUKIIA SBIISETCS
pa3BUTHE y HUX OCHOBHBIX MBICIUTEIBHBIX OMNEparuili (aHanw3, CHHTE3, CpaBHEHHE, 0000IIeHne) Ha
OCHOBE BBINIOJIHEHHUS Pa3BUBAIOLIMX YIPAXHEHUH, (opMHUpOBaHHE MPUEMOB YMCTBEHHOW pPaOOTHI:
aHaJI3 HCXOJHBIX JaHHBIX, IJIAHUPOBAHUE MaTepHalia, OCYLIECTBJICHHE MO3TAaHOTO W HTOrOBOTO
CaMOKOHTPOJIA, a TaKKC OCYHICCTBIIACTCA JIMKBUAAIA HpOGGHOB B 3HAHUAX, 3aKPCIUICHUC NU3YUCHHOTO
MaTepuanga, OoTpaboTKa alrOPUTMOB, TOBTOpPEHHME TpoiiieHHOro. bosbinoe 3HaueHue MpuAaeTcs
YMEHHIO paccKa3aTb O BBIIOJHEHHOH paboTe ¢ MpaBHIBHBIM YNOTPEOJICHUEM COOTBETCTBYIOIIECH
TEPMHUHOJIOTUHU U COOJIIOJICHUEM JIOTUUECKHUX CBSA3EH B m3IaraeMoM marepuaie. [ ooyuaromuxcs 3I1P
Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHUs MO-TIPEKHEMY SIBIISIOTCS XapaKTePHBIMU: HEAOCTATOYHBIN
YPOBEHb Pa3BUTHUS OTJIEIbHBIX ICUXUYECKUX MPOLECCOB (BOCIPUATHS, BHUMAHUS, TAMSITH, MBIIIIJICHUS ),
CHIDKEHHBIN YPOBEHb MHTEIJICKTYAIBHOTO Pa3BUTHSA, HU3KHI YPOBEHB BBITIOJIHEHUS YUCOHBIX 3a/1aHUM,
HU3Kas ycmnemHocTh oOyueHus. Ilostomy mnpu wu3yueHun ¢usnku TpedyeTcs LeleHanpaBieHHOe
WHTEJUIEKTyallbHOe pa3Butue odyuatomuxcs ¢ 3[1P, orBeuaroiee nx 0COOEHHOCTSM U BO3MOYKHOCTSIM.
Yuyer ocobeHHocteir oOyuatommxcs ¢ 3[IP TpeOyer, 4ToOB TpW HM3yYEHHMH HOBOTO Marepuasa
00s13aTeTbHO TPOUCXOAUII0O MHOTOKPAaTHOE €ro MOBTOPEHHE;, PACHIMPEHHOE PACCMOTPEHHE TeM U
BOIIPOCOB, PACKPBIBAIOIINX CBS3b (GU3UKU C KU3HBIO; aKTyalu3allus MEPBUYHOrO >KMU3HEHHOTO OIBITa
00ydaromuxcs.

VYcBoeHne mNpOrpaMMHOTO Marepuaia 1o (HU3WKe BbI3bIBACT OOJbIINE 3aTPYAHEHUS Y
obyuaromuxcs ¢ 3IIP, mosTtoMy Teopusi u3ydaercss Oe3 BBIBOJOB CIOXHBIX (opMyn. 3amauu,
TpeOylone MPUMEHEHHS CIOKHBIX MaTEMaTHUYECKUX BBIYMCIECHUN U (HOpMYI, B OCOOEHHOCTHU TaKUX



TeM, Kak «MexaHudyeckoe [ABW)KEHHE», «ApxumenoBa cuia», «MexaHHuecKas DJHEPIrus»,
«ONEeKTpUYECKHUE SIBICHUA», « DIEKTPOMArHUTHBIE SIBICHUS», PEIIAIOTCS B KJIACCE C MOMOIIBIO YUUTETIS.

Ocoboe BHUMaHHME TpPU H3YYEHUH Kypca (QHU3UKU YJIENAeTCs TOCTAHOBKE W OpraHU3aINH
SKCIIEPUMEHTA, a TaKXKe MPOBEACHUIO (MIPEUMYIIECTBEHHO Ha KaXXIOM YpOKe) KPaTKOBPEMEHHBIX
JeMOHCTpaluid (BO3MOXKHO C HCIOJB30BAHMEM  DBJIEKTPOHHON neMoHcTpainuu). Hekoropsie Tembl
00s3aTeNIbHO JIOJDKHBI BKJIIOYaTh OMOpHBIE JabOpaTopHble pabOThl, KOTOpPbIE pPa3BUBAIOT YMEHUE
MOJIb30BaThCs MPOCTEHIIMMU MpUOOpamMH, aHAJIM3UPOBATh TIOJIYYEHHBIE JaHHble. B  cB3M C
OCOOEHHOCTSIMH  TIOBEJIEHUS ©  JesTelbHOCTH oOywatomuxcsi ¢ 3P  (pacTopMOkeHHOCTD,
HEOPTraHM30BaHHOCTb) MPEIYCMOTPEH CTPOKAUIIMIA KOHTPOJIb 3a COOJIOJCHUEM IPaBUI TEXHUKHU
0€301acHOCTH MPHU MPOBEACHUH JIAOOPATOPHBIX U MPAKTUUECKUX PAOOT.

Bonbmoe BHUMaHue mpu u3ydeHuu ¢u3uku noapoctkamu c¢ 3I1P oOpamaercs Ha oBianeHue
UMU TPaKTUYECKUMH yMEHUSIMH M HaBblkamu. IlpenycmarpuBaeTcsi yMmeHbllieHHEe oObeMa
TEOPETUYECKUX CBEJIEHUM, BKIIOYEHHE OTACIBHBIX TEM WJIM LEIbIX pPa3AeIoB B MaTepUaibl JIs
0030pHOr0, 03HAKOMHUTEIHLHOTO MU (aKyIbTaTUBHOTO u3yueHus. llpeiaraercsa ymeHslieHue oobema
MaTEMaTHYECKHUX BBIUMCIICHUH 32 CUET yBEJIIMUEHUSI KAYECTBEHHOT'O ONHUCAHUs SIBJIEHUI U ITPOLIECCOB.

JlocraTouHOE KOJMYECTBO BPEMEHHU OTBOJIUTCS Ha pPAacCMOTPEHHE TEM U BOIPOCOB,
PaCKpBIBAIOIIUX CBSA3b (DU3UKHU C JKU3HBIO, C TEMH SIBICHUSAMH, HAONIONEHUSMH, KOTOPHIE XOPOIIO
M3BECTHBI YUYCHHKAM U3 UX KU3HEHHOTO OIBITA.

MakcuManbHO MCHOJB3YIOTCS MEXIPEAMETHBIE CBSI3M € TAKUMHM  AMCHMILUIMHAMM, Kak
reorpadus, xumus, Ouonorus, T.K. oOydarommecss ¢ 3[IP ocoGeHHO HYXIAlOTCS B TMPENOJTHECCHUH
OJHOTO W TOTO K€ Y4YeOHOro MaTepuaja B pa3jIMYHBIX acCHeKTaX, B €ro BapbUpPOBAaHUH, B
HEOJIHOKPaTHOM MOBTOPEHHUH U 3aKPEIUICHUH MOJyYEeHHBIX 3HAHUN U MpakTuyecknux ymeHuil. [lo3Bomss
paccMaTpuBaTh OJMH U TOT K€ Y4eOHBIH MaTephall ¢ pa3HBIX TOUYEK 3PEHUs, MEKIPEIMETHBIC CBSI3U
CIOCOOCTBYIOT €ro Jy4dllIeMy OCMBICICHHIO, 00jee MPOYHOMY 3aKPEIUICHUIO MOTYYEHHBIX 3HAHUN U
MIPAKTUYECKUX YMEHUMN.

Buasbl nesareabHoctu odyuawmuxcs ¢ 3I1P, o0ycioBiaeHHbIe 0c00bIMI 00pa30BaTeJIbHBIMUI
NMOTPEOHOCTAMM M 00ecrneYyuBaKIIMe OCMbBICJICHHOE OCBOEHHE COJep:KaHMU O00pPa30BaHUA 110
npeamery «Pu3uka»

TemaTnyeckas U TEPMUHOJIOTHYECKAS JIEKCHKA 110 Kypey dusuku cootBeTcTByeT AOOIT OOO0.

CogepxaHrie BUIOB JIesATENbHOCTH oOyuatontuxcs ¢ 3[1P Ha ypokax Qu3uKu onpenensercs ux
0coObIMH  OOpazoBaTelbHBIMU TMOTpeOHOCTAMH. [lomMumo mmpoko wucnonb3dyembix B AOOIT OOO
o0mmX HaJs BCeX OOYyYaromMXCs BHUAOB JEATEIBHOCTH CIIEAYeT YCWJINTh BHUIBI JEATECIHHOCTH,
creru(puUHbIe IS JaHHOM KaTeropuu AeTel, o0ecreurnBaoliie OCMBICICHHOE OCBOCHUE COAECpPHKAHUS
o0Opa3oBaHHs MO MPEAMETY: YCHICHHE TMPEIMETHO-TIPAKTUYECKON IEeATENbHOCTH C aKTHBHU3aIuel
CEHCOPHBIX CHCTEM; OCBOCHHME MaTepuajga C OINOpOH Ha alrOpUTM; «IOIIAaroBOCTh» B M3yUYEHUU
MaTepuasa; HWCHOJb30BaHUE JIOTIOJHUTEIHFHOW BU3YAIBHONH OMOPBHI (CXEMBbI, MIAOJIOHBI, OMOPHBIC
Ta0JIMIIbI); pEYeBOM OTYET O MpOLEccCe U pe3ysibTaTe AESITENbHOCTH; BBIOJHEHUE CIEHUANbHbBIX
3alaHui, OO0ECIEUYMBAOIINX KOPPEKIUIO PEryIsiuu yueOHO-TIO3HABATEILHON JCSITENbHOCTH U
KOHTPOJb COOCTBEHHOT'O pe3yJIbTaTa.

Hns oOyuatommxcst ¢ 3IIP cymiecTBeHHBIM SIBISIIOTCA TNPHEMbI pabOTBHl C  JIGKCHYECKUM
MaTtepuaioM 1o mnpeamery. IlpoBonuTcs cnenuanbHas padoTa MO BBEACHHUIO B aKTUBHBIM CIOBaphb
00ydaromuxcsi COOTBETCTBYIONIEH TepMUHONIOTHH. M3ydaemble TEpMUHBI BBOJSTCS Ha MOJTHCEHCOPHON
OCHOBE, 00si3aTeNbHa BU3yallbHAs MOJAEPKKA, AITOPUTMBI PabOThI C OMPEEIIEHUEM, OTIOPHBIE CXEMBbI
JUTSL aKTyaJIu3alluy TEPMUHOJIOTHUH.

B cBa3u ¢ ocoObiMu oOpa3zoBaTenbHBIMH TMOTpeOHOCTAMH oOydaronuxcs ¢ 3IIP, npwm
TUTAHUPOBAHUH PaOOTHI yUEHUKA HA YPOKE CIEAYeT PUIEPKUBATHCS CIIEIYIONIINX MOMEHTOB:

1. Tlpu ompoce HEOOXOAMMO: [aBaTh aJTOPUTM OTBETA; pa3peliaTh MOJb30BATHCS IJIAHOM,
COCTaBJICHHBIM TP MOATOTOBKE JOMAIIIHETO 3aIaHMs; JaBaTh OOJbIIEC BPEMEHU TOTOBUTHCS K OTBETY Y
JIOCKH; pa3peliarh JeyiaTh IpeaBapUTeIbHbIEC 3alUCH, TI0JIB30BaTHCS HATJISAHBIMU TTOCOOUSIMH.



2. Ilo BO3MOXKHOCTH 3a/1aBaTh OOYYaIOIIMMCSl HABOJASAILIME U YTOUHSIOIINE BOMPOCHI, KOTOPHIE
MIOMOTYT UM TIOCJICZIOBATEIIHO U3JIOKHUTH MaTepHall.

3. CucTemMaTH4yecKu MPOBEPATh YCBOSCHHE MaTepuala Mo TeMaM ypPOKOB, ISl CBOCBPEMEHHOTO
oOHapy>keHHs TPOOEIIOB B MPOIIEANIEM MaTepHaIe.

4. B mpoliecce M3y4eHHs HOBOTO MaTepuaia BHUMaHHE YYEHUKOB oOparmaercs Ha Hambosee
CIIO)KHBIC pa3fenbl u3ydaeMod TeMbl. HeoOxomumo damie oOpamatbcss K HUM C  BOMPOCaMH,
BBIICHAIONIMMH TIOHUMaHHE y4eOHOTo MarepHaia, CTUMYJIUpPOBATh BOINPOCHI NPH 3aTPYAHEHUSX B
YCBOEHHH HOBOT'O MaTepHara.

MecTo yuyeOHOro npeamera «@u3uka» B yueOHOM IJIaHe

B cootBetcTBUM ¢ DenepanbHBIM rOCyAapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM OCHOBHOI'O
obmiero obpazoBanusi yueOHbIN mpeamer «Dusnkay BXOIUT B MpeIMETHYHO 00nacTh «EcTecTBeHHBIE
HayKu» U fABIsETCS oO0s3aTenbHBIM sl u3ydeHus. ConepikaHue ydeOHOro mnpenmera «Dusukay,
npencTaBiceHHOe B paboueii mporpamme, cootBercTByer GI'OC OOO, ocHOBHOI 00pa3oBareinbHOU
mporpaMMe OCHOBHOTO 00miero o0Opa3oBaHUs, aJalTUPOBAHHONW OCHOBHOW 0Opa30oBaTeIbHOM
MporpaMMe OCHOBHOTO 00IIero 00pa3oBaHusi 00yUYaONUXCS C 33IePIKKON TICUXUYECKOTO PA3BUTHSL.

COJAEP)KAHUE YYEBHOI'O IIPEJJMETA «®PU3UKA»

7 KIIACC
Pa3nes 1. ®dusnka u e€ posib B NO3HAHUHM OKPY’KAIOIIEro MHUpa
®uszuka — Hayka o mpupone. fABieHus npuponbl. DuU3nUecKUe SBICHUS: MEXAHUYECKHE,
TCIJIOBBIC, DJICKTPUUICCKHUEC, MAIrHUTHLIC, CBETOBLIC, 3BYKOBBIC.
Ouznyeckue BeUnYuHbL. M3Mepenne pusndeckux BenuunH. MexayHapogHas cCCTeMa eAMHHUII.
Kak ¢usuka u gpyrue ectecTBeHHbIC HAYKU U3y4YarOT IPUPOLY.
[TpenmMeT 1 MeTOABI PUBUKH.

HMemoncmpayuu®

1. MexaHn4eckue, TeIUIOBBIE, HIEKTPUIECKIE, MArHUTHBIE, CBETOBBIC SBIICHUSL.

2. @dusnueckue MpuOOPH U MPOLEAYpa NPSAMBIX M3MEPEHHI aHATOTOBBHIM U IU(PPOBBIM
puOOpPOM.

3. Omnpezenennie morpeHoOCTH IKCIEPUMEHTA.

®DponmansHsle 1adopamopHsvle pabomuvl UIU IJ1EKMPOHHASA OEMOHCHPAWUSL.

1.OnpeneneHue EHbI ACICHUS U3MEPUTENHHOTO NMpHOOpa (UCIONb3Ysl TEXHOJIOTHYECKYIO KapTy
IKCIICPUMEHTA).

2. 3mepenue pa3MepoB MaJlbIX Tell.

Paznen 2. [lepBoHavaibHbIe CBeeHHS 0 CTPOCHUH BellleCTBA

CTpoeHue BeIIeCcTBA: aTOMbl U MOJICKYJIBI, UX pasmepul. JIBuxkeHue yactuil BemiectBa. CBs3b
CKOPOCTH JIBMJKEHHUS YacTHII ¢ TeMrieparypoil. bpoyHoBckoe nBmwxkenue, nuddysus. Bzaumoodeticmaue
yacmuy eewecmea:; NPUMANCeHue U OmmanKueaHue.

ArperatHple  COCTOSIHUS ~ BEIIECTBA:  CMpOeHUe  2a308,  JACUOKocmel U meEpobix
(kpucmannuveckux) men. B3aumocesizv mexncoy CcolUcmeamMu Beuwjecme 6 pPA3HbIX —depe2amublx
COCMOSIHUAX U UX ATNOMHO-MONeKVIAPHbIM cmpoeHuem. OcobeHHoCmuU azpe2amHblx COCMOSHUL 800bl.

Jemoncmpayuu?

! Bee lemoncTpamuu u JlaGopatopHble paboThl, PEICTABIIEHHBIE B COJIEPKAHUH, JIOMYCKAETCS (MOYKHO) POBOIMTH,
UCTIONB3Ysl MH(OPMALIMOHHBIE U JIEKTPOHHBIE TEXHOIOTHH (LM(pPOBbIE 00pa3oBaTeIbHbBIE PECYPCHI).

2 351ech 1 lasiee IPUBOIUTCS PACIIMPEHHBIH EPEYEHb JIaO0OPATOPHBIX PaboT U ONBITOB, U3 KOTOPOTO yUUTEINb JIENAET BHIOOD
10 CBOEMY YCMOTPEHHIO.



1. Habnronenne OpOyHOBCKOTO JABHKEHHUSL.

2. Ha6monenue quddysun.

@ponmanshsle nadopamopHsvie pabomul U OnbvIMb

1. OreHka TuaMeTpa aToMa METOJIOM PsIIOB (C UCToIb30BaHueM (ortorpaduii).
2. OnbITH 0 HAOTIOIEHUIO TETUIOBOTO PACHIMPEHHS Ta30B.

3.0mbITEI TI0 OOHAPYXEHUIO JCHCTBUS CHJI MOJICKYJSIPHOTO TIPUTSDKCHUS (2J1eKMPOHHAA
oeMoHCmpayus).

Paznen 3. /IBuskeHue U B3aUMoO/IeiicTBHE TeJl

Mexanudeckoe nBMXeHHE. PaBHOMepHOe M HepaBHOMepHOe nBrkeHHE. CkopocThb. Cpeowss
CKOpOCMb NPU HEPABGHOMEPHOM O8UdMNCeHUU. PacUéT yTH U BpEMEHHU JBUKECHHUS.

SBnenue uHepUuM. B3aumodelicmeue men Kak NPUUUHA USMEHEHUS CKOPOCMU OBUNCEHUST Mel.
Macca xax mepa unepmmnocmu mena. IlnotHocts BemectBa. C643b nIOMHOCMU € KOJIUHECNBOM
MOJEKYNl 8 eOUHUYe 00bEMAa Belecmaed.

Cuita kak XapakTepucTuka B3aumojeicTBus ten. Cuna ynpyeocmu u 3akoH 'yka. M3zmepenue
CUbl ¢ nomoubio OuHamomempa. SIBneHue TATOTeHUs U cuna Tsbkectu. Cuna msocecmu Ha Opyeux
nianemax (MC). Bec Tena. HeBecomocTh. ClOXKEHHME CHIJI, HANpPaBJIEHHBIX MO OJHOM MPSIMOH.
PaBnonelictByromas cun. Cuna mpenus. Tpenue ckoavdcenus u mpenue nokos. Tpenue 6 npupooe u
mexnuxe (MC).

Hemoncmpayuu’®
HaGmoienne MexaHu4ecKoro IBHKEHUS Tela.

N3Mepenne CKOpOCTH MPSMOIUHENHOTO JTBUKECHUS.
HaGmtonenue sSBICHUSI HHEPITHH.

Hal6mronenne nasMeHeHus: CKOPOCTH MPU B3aMMOJICHCTBUH TEJL.
CpaBHeHME Macc MO B3aUMOJACHCTBUIO Tell.

CroxeHue cuil, HapaBJIE€HHBIX 1O OJHOU MPSIMOIA.

7. IeMOHCTpalUsl CUIIbI YIIPYTOCTU Ha Pa3IMYHbIX MaTepuasax.
DponmanvHsle 1ab60pamopHvlie padomvl U ONbIMBL,

N3mepenne macchl Teaa Ha phlYakKHBIX BECax.

N3mepenne o0nEMa Tena.

Ornpezenenue MIOTHOCTU TBEPIOTO Tea.

I'pagyvpoBaHue Mpy>KUHBI U U3MEPEHHUE CUIT TUHAMOMETPOM.
OnBITHI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh PacCTsKeHHs (AedopMaiiii) MPYKUHBI OT
MPUJIOKEHHOW CHJIBI.

6. OnbIThL, TEMOHCTPUPYIOIIUE 3aBUCHUMOCTb CUJIbI TPEHHUS CKOJBXKEHHUS OT Beca Tella U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

ourwbdE

agrwNE

Pasznea 4. /laBjienne TBEPABIX TeJl, dKUIAKOCTEH U ra3oB

Hasnenne. Cnocobvi ymeHvuienus u yeenuuenus oasnenus. Jlasnenue easa. 3asucumocmo
odasnenus eaza om oowvéma, memnepamypsl. Ilepeoaua oasnenuss meepovimu meaamu, HCUOKOCMAMU U
eazamu. 3axon Ilackana. Ilneemamuueckue mawiunsl. 3aBUCUMOCTD JIaBJICHUS KHUJIKOCTH OT INIyOWHBI.
Cooowarowuecs cocyoul. I uopasnuueckue mexanusmol.

ATtmocdepa 3emnu u aTMocdepHoe AaBieHue. [IpuuuHsl cyuecmeo8anus 030VUHOU 00010UKU
3emau. Onvim Toppuuennu. Hzmepenue ammocgeprnozco O0asieHus. 3a8UcCUMOCb AmMMOCEHepHO20
oasnenus om 8bicomul HAO yposHem Mops. IIpubopuvl 015 usmMepenus ammocgeprHozo 0asnenus.

eticmsue scuokocmu u 2aza Ha noz2pyxcénnoe 8 Hux meno. BuliTankuparomas (apXumenoBa)
cuna. 3axon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu
1. 3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIEPATYPHI.
2. [lepenaya naBiaeHUs KUIKOCTHIO U Ta30M.



3. Coobmarommuecs: Cocypl.

4, IMuapaBnuueckwuii mpecc.

5. [TposiBinenue neiicTBus aTMOCGHEPHOTO JaBICHUS.

6. 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Teja U MJIOTHOCTH
AKUIKOCTH.

7. PaBeHCTBO BBITATKMBAIONIECH CUJIbI BECY BHITCCHEHHOM KUJKOCTH.

8. VYcnoBue maBaHus TeN: IUIABAaHUE WM TOTPYKEHUE Ted B 3aBUCUMOCTH OT

COOTHOIIICHUS IIOTHOCTEH TeJa M KUIKOCTH.
@ponmansHble 1adOpamopHvle padomuvl U ONbIMb

1. OnpeneneHre BBITAIKUBAIONICH CHJIbI, JCHCTBYIOIIEHM Ha TeNo, NOTrpyKEHHOE B
JKUJIKOCTb.
2. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCThH BBITAIKHWBAIONICH CHIIbI, JAEHCTBYIOIIEH Ha

TEJO B KUAKOCTH, OT 00BbEMa MOTPY>KEHHOHN B )KUAKOCTh YACTH TEJIAa M OT IUIOTHOCTH KHUJIKOCTH.

Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHEPrus

Mexanudeckast pabota. MOIIHOCTb.

[IpocTbie MeXxaHU3MBI: pblyar, OJOK, HAKJIOHHAsA IUIOCKOCTb. [Ipasuno pasHosecus pwiuaea.
Ipumenenue npasuna pasnogecus pvivaca K 010ky. «3onromoe npasunoy mexanuku. KIIJ] mpocThix
MexaHu3MoB. [IpocThie MEXaHU3MBI B OBITY M TEXHHKE.

Mexannueckas sHeprusi. Kunemuueckas u nomenyuanvhas suepeusi. Ilpeepaujerue 00Ho20 6uda
MexaHu4eckou IHepeu 8 Opy20ul. 3aKOH COXPAHEHUS SHEPTHH B MEXAHHKE.

Hemoncmpayuu

1. [Tpumepsl MPOCTHIX MEXAaHU3MOB.

2. N3amepenne KIIJI HakTOHHOM MJIOCKOCTH (271€KMPOHHAA 0EMOHCIMPAYUUSL).

3. N3yuenue 3akoHa COXpaHEHUsI MEXaHUYECKON YHEPTUU (2/1IeKMPOHHAA 0EMOHCMPAYUSL).

@ponmanvusle nabopamophvie’padomot u onvinmot*

1. UccnenoBanue ycinoBuii paBHOBECHS pblyara.

8 KUIACC

Pasnen 6. TenioBble siBaeHNs

OcHogHble non0dCceHUs MONEeKYIAPHO-KUHEeMUYecKol meopuu cmpoenus eewecmea. Macca u
pazmepvl amomos u moaekyr. Onvlmvl, NOOMEEPAHCOAIOUWUE OCHOBHBIE NONONHCEHUS MOJEKVIAPHO-
KUHemu4eckou meopuu.

Mopnenu TBEPAOTrO, KUIKOTO M Tra3000pa3HOTO COCTOSHUN BemecTBa. Kpucmannuueckue u
amopgnvle mena. ObvicHenue c80UCME 2a308, HCUOKOCMEU U MBEPObIX Mmel HA OCHO8e NOLONCEHUl
MoneKyaapHo-Kunemuyeckol meopuu. CMadyuBaHUE u KanuiisipHuvle sAenenus. Tennogoe pacuwiupenue u
corcamue.

Temnepatypa. Cesa3b memnepamypol cO CKOPOCMbIO MENLO0B8020 OBUNCEHUSL YACTNUY.

Buytpennsas osHeprus. Cnocobvl u3meHeHus 6HYMpeHHeU 2JHepeuu. menjionepeoaia u
coseputenue pabomwl. Buovl mennonepedauu.: menionposoOHOCMb, KOHEEKYUsL, U3YUEeHUe.

KonuuectBo Temnotel. VYoenvnas mennoémxkocms eewecmea. Tennoobmen u mennogoe
pasHogecue. YpasHenue meniogo2o Oananca.

IInasnenue u omeepoesanue Kpucmaiiudeckux eeujecms. YoenoHmas menioma NIAGNEHUS.
Ilapoobpaszosanue u koundencayus. HMcnapenue. Kunenue. Yoenvnas mennoma napoobpazosanus.
3asucumocms memnepamypvi Kuneuus om ammocgepro2o oasieHus. Brasicnocmo 6030yxa.

DHeprus TOIINBA. YOoenbHas menioma c2opanus.

Ipunyunvr pabomvr mennosvix osuecamenei. KIIJ[ mennosozo osucamens. Tennosvie oguecamenu
U 3aWuma oKpysicaroueli cpeovl.

3axon coxpanenus u npeepawjeHus IHep2UU 8 Meni08blx NPOYeccax.



Hemoncmpayuu

1. Hab6mronenre 6poyHOBCKOTO JTBHYKEHUS.

2. Ha6monenue nuddysum.

3. HaGmronenue siBneHnii cMauyuBaHMs M KalTWJUTSIPHBIX SIBJICHUH.

4. HabmroieHre TemioBoro pacmupeHus Tel.

5. N3menenune naBieHus ra3a mpu K3MEHEHHH 00bEMa M HAarpEBaHUH WA OXJIAXKICHHH.

6. [TpaBuiia u3MepeHus TeMIepaTyphl.

7. Buapr Teronepenaun.

8. OxJaxaeHne Ipu COBEPLUICHUN PAOOTHI.

9. HarpeBanue mpu coBepiiieHuH padOTHI BHEIITHUMU CHUIIAMH.

10. CpaBHeHHE TENIOEMKOCTEN pa3InYHbIX BEILIECTB.

11. HaOmronenne kumexus.

12. HabmroieHre mocTosHCTBa TeMITepaTyphl PHU TIIABJICHUU.

13. Moieny TEenIOBBIX ABUTATENIEH.

Dponmanvusvie 1adopamopHble padomovt U ONbIMbL

1. OnbITEL 110 OOHAPYKEHHIO JACHCTBUS CHUJI MOJICKYJISIPHOTO TPHUTSHKCHUS (271eKMPOHHAA
oeMoHcmpayus).

2. OMBITHI IO BBIPANTMBAHKUIO KPHUCTAUIOB MIOBAPEHHOM COJIM WJIM caxapa.

3. OnbITH 10 HAOTIOICHHUIO TETLIOBOTO PACIIMPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

4, Omnpenenenne KOJIWYECTBA TEIIOTHI IIPH CMEIIMBAHUH BOJBI Pa3HOM TEMIIEPATYPHI.

5. OneITHI, JEMOHCTPHUPYIONINE 3aBUCUMOCTh MaBIIEHUs BO3QyXa OT €ro o0béma u
HarpeBaHUs WU OXJIAKICHUS.

6. HaGmonenne w3MeHeHUs BHYTPEHHEW SHEPrUM Teja B pe3ylbTaTe TEIUIONepeaayu H
paboOTHl BHEIITHUX CHIL.

7. HccnenoBanue siBieHUs TEIUIO0OOMEHA IPU CMEIIMBAHUH XOJIOIHOM U TOPSYel BOMIBI.

8. HccnenoBanue mpoliecca UCIIapeHus.

9. OrnpeneneHre OTHOCUTENIBHON BIAXXKHOCTH BO3/yXa.

Pa3nes 7. DiieKkTpHYecKHe M MATHUTHBIC SIBJICHHSA

Onekmpuzayusa men. JIBa poa 3MeKTpUUYECKUX 3apsaa0B. BzanmoaeiicTBre 3apsyKeHHBIX TEIT.

Onekrpuueckoe mnone. [lpunyun cynepnosuyuu 21eKmpuyeckux noaei (Ha KayecmeeHHOM
ypogHe).

Hocumenu snexmpuueckux 3apa0o6. dnemenmapuuiii snekmpuyeckui 3apsao. Cmpoenue amoma.
[TpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPaHEHHUSI 3JICKTPUUECKOTO 3apsiia.

OnekTpuueckuii  Tok. Vcnosus  cywecmeosanus  anekmpuueckoco moka. VICTOUHUKH
MOCTOSIHHOTO  TOKa. JIeMCTBHSL ANEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE).
DnexmpuyecKuti MoK 8 HCUOKOCMAX U 2a3aX.

PaGoTa m MOIIHOCTH 3JEKTPUYECKOTO TOKa. 3axou ocoyia—Jlenya. dnexmpuueckue yenu u
nompeoumenu 21eKmpuyeckoll dHepeuu 6 Ovimy. DiekTpudeckas nenb. Cuiia Toka. DIEKTPUIECKOoe
HarnpspbkeHrue. COINpOTHBIICHHE MPOBOAHHUKA. YoervHoe conpomusineHue eeujecmea. 3akoH Oma uist
yuacTka uenu. [locnenoBarensHoe U napaiieibHOEe COeAMHEHUE IPOBOJHUKOB. Kopomkoe 3ambikaHue.

[locTostHHple MarHuThl. B3aumonelcTBHE TOCTOSHHBIX MAarHuToB. Maenumuoe noie.
Maenumnoe none 3emau u e2o sHauenue 0as Hcuznu Ha 3emae. Onvim Opcmeoda. Macnumnoe none
anekmpuiecko2o moka. Ilpumenenue snekmpomacHumos 6 mexuuxe. /lelcmeue MacHUMHO20 NOJisL HA
NPOBOOHUK C MOKOM. DIeKmpoosuecamenb NOCMOAHHO20 moka. Mcnonvzoeanue snekmpoosucameneii 8
MexXHU4ecKux yCmpoucmeax u Ha mpaHcnopme.

Onvimet  @apadesn.  Asnenue  snexkmpomacHumuou — unoykyuu.  Ilpasuno — Jlenya.
Onexmpozcenepamop.  Cnocobvl  nonyueuus  d1eKmpuyeckou  dHepeuu.  DIEKTPOCTAaHLUUU  Ha
BO300HOBIISIEMBIX UICTOYHUKAX SHEPTUU.

Hemoncmpayuu



0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

RBOONOR~WNE

DnekTpu3anus Teil.

JIBa poJa 3JIEKTPUYECKUX 3apsI0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.
Y CTpoUCTBO U IEHCTBUE IIEKTPOCKOIIA.

DnekTpocTaTU4ecKas MHIYKIHS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

[IpoBOIHMKYN M AUDIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO ITOJIS.
HcTouHMKH TOCTOSTHHOTO TOKA.

JIeNCTBUA DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUHN TOK B )KHJIKOCTH.

I"a30BBbIii pazpsa.

N3mepenune cuitbl TOKa aMIEPMETPOM.

N3mepenne 31eKTpuuecKoro Hanps>KeHUst BOIILTMETPOM.

Peocrat u mMarazuH COnpoOTHBIICHUM.

B3anmopaencTBue NOCTOSSHHBIX MarHUTOB.

MopennpoBaHre HEBO3MOKHOCTH Pa3JeIeHUs TIOJ0COB MATHUTA.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OnbIT Opcrena.

MarsuTHoe nojie ToKa. JIeKTPOMarHmr.

JleficTBrE MarHUTHOTO TOJIL HA TPOBOJIHUK C TOKOM.
DNEeKTpOABUTATEIb TOCTOSIHHOTO TOKA.

HccnenoBanue SBIEHUS 31€KTPOMarHUTHONW MHIYKINU.

OmnbiTel @apanes.

3aBUCHMOCTb HaIlpaBJIEHUS NHIYKIHOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHUS.
DNEeKTPOTreHepaTop MOCTOSTHHOTO TOKA.

DponmanvHsle 1ab60pamopHvlie padomvl U ONbIMbL

NogkrwdpE

OnbITHI 10 HAOTIOCHUIO SJIEKTPU3AIIMHU Tell MHAYKIUEH U TIPU COPUKOCHOBEHUHU.
HccnenoBanue neiCTBUS JIEKTPUUYECKOTO MOJISI HA IPOBOJAHUKH U TUJIEKTPUKH.

COopKka 2IeKTPUUYECKOM 1T U U3MEPEHHE CUITBI TOKA B €€ Pa3IMYHBIX y4acTKax.
W3mepenue HanpsKeHHs Ha Pa3IMYHbIX YYaCTKaX 3JIEKTPUUYECKOI LIeTH.

W3mepeHue cuipl TOKa M €ro peryJinpoBaHUE PEOCTATOM.

W3mepenue conpoTUBIICHUS MPOBOIHUKA IIPH MOMOLIN aMIIEpMETPa U BOJILTMETPA.
Onvimvl,  0eMoHCmpupyrowue  3a8UCUMOCMb  DNIEKMPUYECKO20  CONPOMUBLEHUS

npoeoOHuKa om e2o aﬂqul, nzzou;a()u nonepe4dHozco cederHusd u mamepuaia.

8.
Pe3UCmopos.

9.

10.

11.

12.
HEH.

13.

14,
pa3JIeIICHUH.

15.

16.

IIposepka npasuna cnodceHusi HANPANCEHUll npu Noc1e008amMenrbHOM COEOUHEHUU 08YX

IIposepka npasuna 013 CUbl MOKA NPU NAPATLLENbHOM COEOUHEHUU PE3UCTOPOS.
Omnpenenenre pabOTHI IEKTPUIECKOTO TOKA, UIYILEr0 Yepe3 Pe3UCTop.

OmnpeneneHre MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEIIEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYLIETO Yepe3 JIAaMIIOUKY, OT HaIpsDKEHUs Ha

I/ICCJ'ICIIOBaHI/Ie MAar"HuTHOI'O BBaHMOHeﬁCTBHH IIOCTOAHHBIX MarHuTOB.
I/I3yquI/Ie MAaroHuTHOro 1moJjid TIOCTOAHHBIX MArHuTOB TIIpU HUX OG’bGI[I/IHCHI/II/I n

UccnepgoBanue AecTBUS 3IEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbl B3aWMOJEUCTBUS KATYIIKH C TOKOM H

Mar"iuTa OT CHJIbI TOKA U HAlIPABJICHUSA TOKAa B KATYIIKC.

17.
18.
19.

W3yyenue neiicTBUS MarHUTHOTO TIOJISI HA TPOBOJAHUK C TOKOM.
H3yuenue pabomul s1ekmpoogucamens.
Nsmepenne KIIJI anekTpoaBuraTeIbHOM YCTAaHOBKH.



20. OneITel IO HUCCICIOBAHHUIO ABJICHHUA BHCKTpOMaFHHTHOﬁ HUHAYKIOWUH: HCCICIOBAHUC
N3MCHCHHUH 3HAUCHUS U HaIpaBJICHHUA HHAYKIIHUOHHOI'O TOKA.

9 KIIACC

Pa3zgen 8. Mexannueckue siBJIeHUSA

Mexannueckoe pABuxkeHue. MarepuanbHas Touka. Cucrtema otcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOro  JBWKEHHA. PaBHOMEpHOe  mIpsAMOJIIMHEWHOE  JBWXKeHue.  Hepasnomepnoe
npamonuHetinoe ogudxcernue. CpeHsIsl U MCHOBEHHASL CKOPOCb Melad NPU HEPABGHOMEPHOM OBUNCEHUU.

VYckopenue. Pasnoyckopennoe npsmonunetinoe osudcenue. CBoOomHoe maneHue. Onvimol
Tanunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

Ilepsbii 3axkoH HerotoHa. Bropoit 3akon Hbrorona. Tpermit 3akoH Herorona. Ilpunyun
cynepnosuyuu Cuil.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus. cuna mpeHusi CKOIbHCEHUs, CULd MPEeHUsi NOKOS,
opyaue 6uobl MpeHusl.

Cuna TSHKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. Y CKOpPEHHE CBOOOIHOTO MaACHHUs. /[guoicerue
naanem eoxpye Coanya (MC). Ilepsas kocmuueckasn ckopocmo. Hegecomocmo u nepecpysxu.

PaBHOBecue MaTepuanbHOU TOUKHU. AbOcomomuo meépooe meno. Pasnosecue meépooeo mena c
3aKpennénHol ocvio epawerus. MOMEHT cuibl. [{enmp msascecmu.

Wmnynsc Ttena. Hzmenenue umnynvca. Hmnyave cuivl. 3aKOH COXPAaHEHUs HMITyJbCa.
PeaktuBnoe nemxkenue (MC).

Mexanunueckasi padoTta 1 MoutHOCTh. PaboTa cun tsxectu, ynpyeocmu, mpenus. Céazb sHepeuu
u pabomel. IloTeHUUanbHas SHEPrusl Teja, MOJHATOTO HaJ MOBEPXHOCTbIO 3emiu. [lomeHnyuanvHas
sHepausi cocamou npyxcunvl. KuHetnueckas sHeprus. Teopema o KuHemuueckou 3Hep2uu. 3aKOH
COXpaHEHUsI MEXaHUYECKOW IHEPTHH.

Hemoncmpayuu
1. Habmoienne MexaHn4eckoro JIBUKEHUS Tejla OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.
2. CpaBHeHue myTed M TPaeKTOPUM IBHXKEHHUS OJHOTO M TOIO € TeJa OTHOCUTEIBHO

Pa3HBIX TEN OTCYETA.

3. H3mepenne ckopocTy U YCKOPEHHSI MPSMOJIMHEHHOTO JIBUKEHUSI.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHIKEHUSI.

5. HaGmoienne ABMKEHUS Tella TI0 OKPY>KHOCTH.

6. Habntonenne mMexaHu4eckux SIBICHUH, MPOUCXOANINX B cucTeMe oTcuéra «Tenmexkay
pu €€ paBHOMEPHOM U YCKOPEHHOM JBUKCHHH OTHOCUTEIIEHO KaOMHETa (DU3HKH.

7. 3aBHCUMOCTbh YCKOPEHMS T€Ia OT MAcCChl Tela U ACHCTBYIONIEH Ha HETO CUJIBI.

8. HaGnronenue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJl.

9. W3menenue Beca Tena Ipyu yCKOPEHHOM JIBUYKEHUH.

10. Ilepenaya nmmynbca Ipu B3aMMOIEHCTBUM TEIL.

11.  TIIpeoOpa3zoBaHmus SHEPTUU IPU B3aUMOJICHCTBUH TEJI.

12. CoxpaHeHue UMIyJIbCa MPU HEYNIPYTOM B3aUMOICHCTBUH.

13. CoxpaHeHne UMITyJIbca MPU a0COTIOTHO YIPYTOM B3aUMOCHCTBUMU.

14. HaGmoienne peakTHBHOTO JBUKCHHUS.

15. CoxpaHeHHEe MEXaHHYECKOW SHEPTHH TIPU CBOOOHOM TaJICHUH.

16.  CoxpaHeHHe MEXaHUYECKOUN SHEePTUU MPU JBUKCHHUH TeNa MO/ JEHCTBUEM MPYKUHBI.

DponmanvHsle 1ab6opamopHvlie padomvl U ONbvIMbL

1. Koucmpyuposanue mpaxma 013 pazeona u OdanivHelue20 PAGHOMEPHO2O OBUNCEHUS
WapuKa Uiy menexcKu.

2. OmnpeneneHue cpeaHE CKOPOCTH CKOJIBKEHHUS Opycka WM JBIDKEHHS IapuKa II0

HAaKJIOHHOM IJIOCKOCTH.
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3. OmnpeneneHne YCKOpPEHMsI Tejla IPU PAaBHOYCKOPEHHOM [JBMKEHUM II0O HaKJIOHHOM
IJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH MYyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM IBM)KEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. HccnenoBanne 3aBUCHUMOCTH CUJIbI TPEHUS CKOJBXKEHHMS OT CHJIBI HOPMaJbHOTO
JaBJICHHUS.

6. Onpenenenne K03 puiineHTa TpeHUs CKOIBKEHHS.

7. Omnpenenenue KECTKOCTU NPYKUHBI.

8. Onpenenenue pabOThl CHJIBI TPEHHS TPU PAaBHOMEPHOM JIBKEHHMH Tela TII0
TOPU30HTAIILHOW MOBEPXHOCTH.

9. Omnpenenenue pabOThl CHUJIBI YNPYTOCTH TNpPU MOABEME TIpy3a C UCHOIH30BAHUEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

10.  M3yueHwue 3aKOHA COXPaHEHHS SHEPTHH.

Pa3znen 9. Mexanuyeckne KoJjie0aHUs U BOJHBI
KonebarenbHoe paBuxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWM: TIEpPHOJ, YacTOTa,
amIuTyaa. Mamemamuueckuil u npyscunHvlil masmuuxu. Ilpespawenue snepeuu npu KoiebamenbHOM
08UIICEHUU.
3aryxatomue Konebanus. Bernyxaennsie konebanus. Pesonanc.
Mexanudeckrue BOIHBL. CBOMCTBA MEXaHWYECKHUX BOJIH. [Ipo0oibHble U nonepeuHvle BOJIHbL.
Jnuna éonnvl u ckopocme eé pacnpocmpanenus. Mexanuueckue 601Hbl 8 MEEPOOM mele, ceicCMUyecKue
soanwl (MC).
3ByK. I pomkocmb 38yKka u evicoma mona. Ompadsicenue 36yka. MHgpazeyk u yiompaszeyx.
Hemoncmpayuu
Habnronenue xonebanuil Ten moJ AeHCTBHEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
Habmroienne BBIHYKICHHBIX KOJeOaHU 1 pe30HaHca.
PacnipocTpanenre mpoJoiabHBIX U MONEPEYHBIX BOJH.
Habmtoienne 3aBUCHUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYCTHYECKUH PE30HAHC.
(Dpoumaﬂbuble Jlabopamopmsle padomovl u OnbvIMbL

SUAwWNE

1. OmnpezeneHne 4acTOTHI ¥ IEPHOAA KOJIeOaHUH MaTeMaTUYECKOr0 MasiTHUKA.

2. Omnpenenenue 4acToThl U MEpUoa KOJICOAHUN TPYKUHHOTO MasiTHUKA (271eKmpPOHHAA
demoncmpayus).

3. HccnenoBanue 3aBUCUMOCTH TEPUOJAa M YaCTOThl CBOOOJHBIX KOJICOAHWN HUTSHOTO
MasiTHUKA OT €ro JJIMHBI.

4. HccnenoBanue 3aBUCHUMOCTH TEpHOAa KOJeOaHWH NPYXHUHHOTO MAasTHHKAa OT MaccChl
rpy3a (3J1eKmpoHHas 0emMoHCmpauus).

5. ITpoBepka HE3aBHCUMOCTH TEprOia KolIeOaHU rpy3a, NOJBEIIEHHOTO K HUTH, OT MacChl
rpysa.

6. OmnbITH, AEMOHCTPUPYIOLINE 3aBUCHMOCTD MEepPHOAa KoJeOaHH MPYKUHHOTO MasTHUKA
OT Macchl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenune yckopeHusi CBOOOHOTO NMAICHUS (271eKMPOHHAA 0eMOHCIMPAYUL).

Pa3nes 10. J1eKTpoMarHuTHoOE 1M0J1e M JIEKTPOMATHUTHbIE BOJTHBI

DNEKTPOMarHUTHOE ToJje. DJNEeKTPOMarHuTHbIE BOJIHBL. (C80licmea 31eKmpoMAcHUMHBIX GOJIH.
LlIkana snekmpomacHumuuvlx 60H. Mcnonv3o6anue 31eKmpoMacHUMHbIX 601H OJisl COMOBOLU CEA3U.

DJeKTpoMarHuTHas npupoa ceeta. CKopocTh cBeTa. BolHOBEIE CBOWCTBA CBETA.

Hemoncmpayuu

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
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2. BonHoBele cBoiicTBa cBeTa.
Dponmanvhsle 1a6opamopHsvie’ padomsl u Onblmbl
1. N3yueHne cBONCTB 3JIEKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOUIEHOTO Tee(OHa.
1. U3yueHue sBJICHHI 3JIEKTPOMArHUTON UHIYKIIUH.

4

Pa3gen 11. CBeToBbI€e IBJIEHUS

JlyueBas Mopenb cBera. McrouHuku cBeta. [lpamonunerinoe pacnpocmpanenue ceema.
3ammenusa Connya u Jlynol. OTpaxkenue cBeta. [lnockoe 3epkano. 3akon ompasxcenus ceema.

[Ipenomnienne cBera. 3aKOH TpEJOMIIEHUs CBeTa. [lonnoe eHympenHee ompadicenue ceemad.
Hcnonvzosanue nonnozo 6HympeHne20 ompasjicenus 8 ONMU4eckKux ceemosooax.

Jlunza. Xox myueit B muH3e. Onmuueckas cucmema gomoannapama, MUKpOCKona u meneckond
(MC). I'na3 kak onmuueckas cucmema. bauzopykocmo u 0anbHO30pPKOCD.

Pasnooscenue 6enoco ceema 6 cnexmp. Onvimer Hotomona. Cnodcenue cneKmpanbHvlx yeemoa.

Hemoncmpayuu

1. [IpssMOnMHENHOE paCIPOCTPAHEHUE CBETA.

2. OTtpakeHne cBeTa.

3. [Tomydenue n300pakeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

4, [Ipenomnenue cBera.

o. OnTruyeckuii CBETOBO/I.

6. Xox mydeit B coOmparomiei JInH3e.

7. XoJ Jydeil B pacCeUBaIOLLEH JIUH3E.

8. [Tonyuenune n300pakeHH ¢ TOMOIIIBIO JIHH3.

9. [Tpunnun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Monens rinasa.

11. Paznoxxenue 6enoro ceera B CIIEKTp.

12.  TlomydyeHue 6e10TO CBETA MPU CIOKEHUU CBETA Pa3HBIX IIBETOB.

@DponmanvHvle 1a00pamopHvle PAOOMbL U ONbIMBL

1. HccnenoBanue 3aBUCUMOCTH yTila OTPaXEHUSI CBETOBOT'O JIy4a OT yIJla MaIeHus.

2. N3ydenne xapakTepUCTHK N300paKCHUS MIPEIMETa B TUIOCKOM 3epKaJie.

3. HccnenoBanne 3aBUCUMOCTU yria MPEJIOMIICHHUS CBETOBOTO Jiyya OT yrja MaJieHus Ha
TpaHUIE «BO3IyX—CTEKIION.

4, [Tonyuenne n300pakeHUI C IMOMOIIBIO COOMPAIOIICH JTNH3HI.

o. Onpenenenne (OKYCHOTO pPACCTOSIHUS M ONTHYECKOH CHIIBI COOMpPArOMICH JTHH3BI
(271eKmponHan oemoncmpayus).

6. OMnBITHI 110 PA3NIOKEHUIO OEIIOTO CBETA B CIICKTP (91€KMPOHHAA OEMOHCMPAYUL).

7. OnpIThl 1O BOCHPUSTHIO LBETAa MPEAMETOB MpPH HUX HAOIIOACHUM uepe3 IBETOBBIC
(GUIBTPEIL.

Pa3znen 12. KBanToBbIe IBJIEHUSA

Onvimul Pezepgpopoa n mnanerapHas monaenb atroma. Mogens atoma bopa. Hcnyckanue u
noznowjenue ceema amomom. Keanmui.

PannoaktuBHOCTB. Anvgha-, bema- u eamma-uznyyenus. CTpoeHUE aTOMHOTO snpa. Hykionnas
Mmooenb amomuozo aopa. Mzomonvi. Paduoakmuenvie npespawenus. Ilepuoo nonypacnaoa amomusix
sa0ep.

Snepuble peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOIO U MAaccoBOTO 4Hcell. Peakyuu cunmesa u
oenenus si0ep. Ucmounuku suepeuu Connya u 36é30 (MC).

SnepHas sHepreTuKa. /eticmsus paouoakmueHvlx uziyieHul Ha sxcusvie opeanuzmol (MC).

Hemoncmpayuu
1. CrieKTphl U3JIy4€HHUs U TOTJIOIIEHNUS.
2. CrexTpbl pa3IMYHbIX I'a30B.
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3 Crektp Bomopoaa.

4, Hab6mronenue TpekoB B kamepe Buibcona.

5) Pabora cuéTurka HOHU3UPYIOIUX U3TYUCHUH.

6. Perucrpanus uzinyyeHus: NpupoJHbIX MUHEPAIOB U MPOAYKTOB.
@ponmanvHvle 1a00pamopHvle PAOOMbL U ONbIMDL

1. HccnenoBanne TpeKOB: HM3MEPEHHE OHHEPIMHM YACTHUIBI 1O TOPMO3HOMY MyTH (IO
dotorpadusam) (31eKkmpoHHas OeMOHCmPayus).
2. N3mepenne pagnoakTUBHOTO (OHA (21eKMPOHHAA 0EMOHCMPAUUL).

IHoBTOpUTENBbHO-00001IAKOIIIMIA MOAYJIb

[ToBTOpUTENBEHO-0000ITAIONINIT MOAYNIb TpeaHa3HaueH A CHCTEMAaTHU3alud M 0000IIeHHS
MPEIMETHOTO COJEP)KAHUS U ONBITa JAEATEIbHOCTH, NMPUOOPETEHHOTO MPH H3YYEHHH BCEro Kypca
busuky.

[Ipn m3yueHnn NaHHOTO MOAYJIS PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BHUJIBI ACSITEIBHOCTH, HA
OCHOBE KOTOPBIX 00€CreunBaeTCsl TOCTH)KEHUE TPEAMETHBIX U METaNnpeIMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB 00ydeHUs, (POPMHUpPYETCsl E€CTECTBEHHO-Hay4YHasi TPAaMOTHOCTh: OCBOCHHE HAayYHBIX
METOJOB UCCIIEOBAHUS SIBICHUI MPUPOJBI U TEXHUKH, OBJIAJCHUE YMEHUSMHU OOBACHATH (PU3NUECKUE
SBJIICHUS, NPUMEHSS IIOJIYYEHHbIE 3HAHMS, pelmaTh 3aJadyd, B TOM 4YHUCJIE KayeCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIIAaNBHO AEATEIbHOCTHBIA XAapaKTep JAHHOIO PA3fena pean3yercsd 3a C4ET TOro, 4To
y4YalUecs BBITOJIHAIOT 3a/1aHus, B KOTOPBIX UM IIPEAJIAraeTcs:

. Ha OCHOBE MOJyYEHHBIX 3HAHUN PACIIO3HABaTh U HAYYHO OOBSACHATH (U3NYECKUE SBICHUS B
OKpY>Karollel NpUpOAE U OBCEAHEBHOM KU3HU;

. UCIIONIb30BaTh IO/l PYKOBOJCTBOM I€Aarora HayyHbl€ METOAbl HCCIIEAOBaHUSA (DU3MUECKHUX
SIBJIGHUH, B TOM YHUCJIE JUI IPOBEPKU TMIIOTE3 U MOITYUYEHHS TEOPETUUECKUX BBIBOJIOB;

. OOBSICHATH C OMOPOM Ha AUNAKTUYECKUN MaTepual mociie 00CyKIeHHUS ¢ MeAaroroM Hay4HbIe
OCHOBBI HanOoJsee BaKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHH, HAllpUMep, MPAKTUIECKOTO
WCIIOJIb30BaHUSl PA3JUYHBIX HCTOYHUKOB OHHEPIMM HA OCHOBE 3aKOHA MPEBpALCHUS U
COXPaHEHUs BCEX U3BECTHBIX BUI0B DHEPTHUH.

Kaxxgast u3 Tem gaHHOrO pasjena BKIIOYAaeT SKCIEePUMEHTaIbHOE HCCe0BaHne 0000IIa0IIero
XapakTepa Ha YCMOTpEHHE Iefjarora W Ipu ero nomomu. Pa3gen 3aBepiiaercs NpOBENECHUEM
JTUArHOCTUYECKOU U OIIEHOYHOM PabOThI 3a KypC OCHOBHOM IIIKOJIBI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IIPEJJIMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

B 1niennom pesynberatel ocBoeHus odydaronumucs ¢ 3P yaeOHoro npeamera « Du3nkay JOIKHBI
COBIIJIaTh C pE3yJIbTaTaMu IPUMEPHOI pabouell mporpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUs.
Haubonee 3HauNMBbIMU SBIISIOTCS:

JIMYHOCTHBIE PE3YJIbTATDI:

MOTHUBAUA K OGy‘-IGHI/IIO n ueneHaHpaBneHHoﬁ IIO3HaBaTEIbHOU ACATCIIbHOCTH,

YCTaHOBKA Ha OCMBICJICHHE JINYHOTO OMBITA, HAOIIOACHNHN 32 PU3NICCKUMH SKCIIEPUMEHTAMU;

YCTaHOBKa Ha OCMBICJICHUC PE3YyJIbTATOB HaGHIOI[CHI/Iﬁ 3a HOpUPOAHBIMU U TCEXHOICHHBIMH
SIBIICHUSIMU C TTO3UINH (PU3HUYECKIX 3aKOHOB;

CHOCOOHOCTh OLIEHMBATh MPOUCXOMAIINE M3MEHEHHMS W UX MOCIEICTBHS;, (OpPMYyIHpOBaTH H
OLICHUBATh PUCKH, (POPMHUPOBATH OTIBIT;

NOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTU YE€pe3 IPaKTUYECKYI0 JESITeNbHOCTh (Tpu
COBMECTHOM BBITIOJTHEHUH JTA0OOPATOPHBIX MPAKTHUYECKUX padoT);
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YMEHHE pa3NuyaTh y4yeOHbIE CUTyallud, B KOTOphIX ywamuiics c¢ 3IIP moxer neiicTtBoBaThH
CaMOCTOSITENIbHO, ¥ CUTYyalluH, TJE CJeIyeT BOCIOIb30BaThCS CIPaBOYHONW MHGpOpMAIUEl U IpyrumMu
BCIIOMOTATENIbHBIMU CPEACTBAMU;

CIIOCOOHOCTH MPUHUMATD PEIICHNE B )KM3HEHHOW CUTYyallMM Ha OCHOBE MEPEeHOCa MOJyYEHHBIX B
X0Jie 00yueHUsT PU3NYECKUX 3HAHUI B aKTYAIBHYIO CUTYAIIUIO;

CIOCOOHOCTH COOJII0/IaTh B TMOBCEIHEBHOW JKM3HU TpaBUJIA JIMYHOW OE30MAaCHOCTH Ha OCHOBE
MOHUMAaHUS (PU3UYECKUX SBJICHUN U 3HAHUS 3aKOHOB (DM3HKH;

yMEHHE KPUTHYECKH OLIEHHWBATh MOJYYEHHYIO OT colecelHHKa MH(OPMALHI0, COOTHOCSA €€ CO
3HaHUEeM (PU3UYECKHX 3aKOHOB;

CIOCOOHOCTH TIEpPeIaTh CBOM COOOPAKEHHUSI, YMO3AKIFOUCHHS TaK, YTOOBI OBITh MOHSATHIM APYTHUM
YEJIOBEKOM;

aJIeKBaTHOCTh MOBE/IEHUs O00ydYalolIerocsi ¢ TOUYKU 3PEHUS] OMACHOCTH WU 0e30MacHOCTH AJis
ceOst WK /1711 OKPY KAIOIIUX;

yBa)XEHUE K TPYy U pe3yJbTaTaM TPYyJI0BOH NeSTENbHOCTH;

yriIyOJieHHE TMPEeICTaBICHUH O IeIOCTHOW KapTHHE MUpPa Ha OCHOBE NMPHOOPETEHHBIX HOBBIX
€CTECTBEHHOHAYYHBIX 3HAHUHN U MPAKTUYECKUX YMEHHH.

METANPEIMETHBIE PE3YJIbTATHI

Ognadenue ynugepcanbHblMu y4eOHbIMU NO3HACAMENbHBIMU OCIICIEGUAMU:

BBISIBJISITH PUYMHBI U CIIEACTBUS MPOCTHIX (PU3HUECKUX SIBICHMUIA;

ompenensiaTh (QU3NYECKUE TMOHSATHS, CO3/1aBaTh OOOOIICHMS, YCTaHABIMBATh AHAJIOTHH,
KJIacCU(UIUPOBaTh, CAaMOCTOSITENIbHO BHIOMpAaTh OCHOBAaHUS U KPUTEPUH I KiacCU(UKALINH,
UCIOJIB3Ysl CIPABOYHYIO0 HH(DOPMAIIHIO U OMHPAsCh HA AITOPUTM YUEOHBIX JACHCTBHIA,

YCTaHABIMBAaTh MPUYUHHO-CIECICTBEHHBIE CBS3H, CTPOUTH JIOTUYECKOE pacCyKIeHHE,
YMO3aKII0YeHHe (MHIYKTUBHOE, NEAYKTHBHOE, MO0 AHAJIOTUH) U JeNlaTh BBIBOJBI MOJ PYKOBOJCTBOM
neaarora;

UCKaTh WM OTOMpaTh MH()OpPMAIHMIO WM JaHHBIE U3 HMCTOYHUKOB C YUETOM MPEIOKCHHON
y4ueOHOM 3a/1a4M U 3a/JaHHBIX KPUTEPUEB.

CO3/1aBaTh, MPUMEHITH U MPEOOPA30BBIBATH 3HAKK M CHUMBOJIBI, MOJICIH U CXEMBI ISl PEIICHUs
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4;

C TIOMOIIBIO TEarora WJIW CaMOCTOSTEIHHO MPOBOJIUTEH OMBIT, HECIOKHBIA SKCIEPUMEHT TIO
YCTaHOBJICHUIO OCOOCHHOCTEN (PU3UIECKOTO 0OBEKTA WIIH SIBIICHHS;

npeoOpa3oBbIBaTh HH(POPMALIHIO U3 OJTHOTO BUJA B APYroi (TabyuUIly B TEKCT U TIp.);

YCTaHABIIMBATh B3aUMOCBA3b (PU3NYECKUX SIBICHUN U MPOIECCOB, UCIOB3YS AITOPUTM YUEOHBIX
JEUCTBUU.

Osnadenue yHu8epcanbHbIMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCHCMEUAMU:

OCO3HAHHO HCIOJh30BaTh PEUEBBIC CPEACTBA B COOTBETCTBHM C 3aJauyeil KOMMYHHKAIIUU IS
BBIPQKEHUS CBOUX MBICJIEH U MOTPEOHOCTEN /1JIs IJIAHUPOBAHUS CBOEH 1eATENbHOCTH;

OpPTraHU30BBIBATh y4eOHOE B3aMMOJICHCTBHUE B TpyIie (ONpeaensTh OOIIHMe LENH, pacipeacsTh
pOJIU, 1I0TOBAapUBATHCS IPYT C APYTOM U T. 11.).

I[eJICHANIPaBICHHO UCIIOJIb30BaTh UH(POPMAITMOHHO-KOMMYHHUKATHBHBIE TEXHOJIOTHH,
HEOOXOAUMBIE JIJISl PEIICHHs YUYEOHBIX U MPAKTUYCCKUX (U3UUCCKUX 3a7a4;

OpPTaHHW30BBIBATh Y4YEOHOE COTPYJAHMYECTBO M COBMECTHYIO [EATEIHHOCTh C YUYUTEIeM U
CBEPCTHUKAMH B TIPOLIECCe 3aHATUH (HU3UKOM.

Osnadenue yHugepcatbHbIMu YUeOHbIMU PECYIAMUCHBIMU OCUICHBUAMU:

MOHMMATh LI€JIM €CTECTBEHHOHAYYHOr0 O0y4YeHUs, CTaBUTh U (OPMYJIUPOBAThH i ce0si HOBBIE
3a/1a4y¥ B y4eOe ¥ MO3HABATEIbHOM NesSTeIbHOCTH,

oOHapyxuBaTh u (QoOpMyIHpOBaTh YYEOHYIO TIpPOOIEeMy, ONpEeAeNATh Ielib Y4eOHOM
JeSITeNIbHOCTH,
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CaMOCTOSITENIFHO HWJIM C TIOMOILIBIO YYMTeNs IUIAHUPOBATh IyTH JOCTIDKEHHs Leled B
(GU3NYEeCKUX SKCIIEPUMEHTAaX, B TOM 4HCJIE albTEPHATUBHBIE, OCO3HAHHO BHIOMpATh Hauboiee
3¢ deKTUBHBIE CITOCOOBI pelIeHus Y4eOHBIX U TT03HABATENbHBIX 3a/1a4;

COOTHOCUTH CBOM IPAKTHYECKUE AEHUCTBHUS C IUIAHUPYEMBIMU pPe3yJbTaTaMH, OCYIIECTBIIAThH
KOHTPOJIb CBOEH JESATEIHLHOCTH B MPOIECCE JOCTHXKEHUS Pe3ysIbTarTa, ONpeIesATh CIocOObl IeHCTBHUH B
paMKax NpeAsIOKEHHBIX YCIOBUH M TpeOOBAaHUM, KOPPEKTUPOBATh CBOM JEHCTBUS B COOTBETCTBHM C
W3MEHSIOLIEHCS CUTYalUEeH;

IPaBUIBHOCTh BBINOJIHEHHS SKCIIEPUMEHTAIbHOM yueOHOH 3aaun, COOCTBEHHbIE BO3MOXHOCTH
ee peleHHs;

BJIAJICHUE OCHOBAMHU CaMOKOHTPOJIS, CaMOOLICHKH, NPUHATHS PELUIEHUH M OCYLIECTBICHUS
OCO3HAHHOTO BBHIOOPA B yueOHOM U MO3HABATEILHOMN JEATEIIbHOCTH;

JlaBaTh aIeKBATHYIO OLICHKY CUTYallUM U MpeasaraTh IJIaH €€ U3MEHEHMS,

NpPEIBUAETh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUHU YUeOHOH 3a1a4H;

0CO3HaBaTh HEBO3MOXHOCTh KOHTPOJIUPOBATh BCE BOKPYT.

INPEAMETHBIE PE3YJIBTATbBI

TpeGoBannss K mHpeAMeTHBIM pe3yJabTATAM OCBOeHUsI y4eOHOro mpeamera «®uzukay,
pacrnpeeeHHbIe 110 rogamM 00y4eHHs

PesynbraThl 110 rogaM (GopMyIupyOTCs O MPUHIMITY J00AaBICHHUS HOBBIX PE3YyJIbTaTOB OT roja
K rofy (pe3yJapTaThl 04E€pPEIHOTO TOAa O YMOIYAHHIO BKIIIOYAIOT PE3YyJIbTAaThl MPEABIIYLIHX JIET).

7 KJIACC
[IpenmetHble pe3ynbTaThl Ha 0a30BOM YpPOBHE MOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH Y
00yJaronuxcsi YMEHHI:

— OpUEHTUPOBATHCA B MOHATHSAX M ONEPUPOBATh MMU Ha 0a30BOM YpoOBHE: (U3HUECKHUE H
XMUMUYECKHE SIBJICHUS; HAOMIONEHUE, YKCICPUMEHT, MOEb, THUIO0Te3a; eAUHULIBI (PU3MYECKUX
BEJIMYMH; aTOM, MOJIEKYJIa, arperaTHbIE COCTOSHUS BelecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HoOe);
MEXaHUYECKOe JIBIKCHHE (paBHOMEPHOE, HEPABHOMEpPHOE, MpPSIMOJIMHEHHOE), TpaeKTOpHus,
paBHOjeHcTByIomass  cwi,  nedopmarus  (ympyras, — IJIacTHYEeCKas),  HEBECOMOCTb,
cooOMIatoIIecs COCYyIbl, C OMOPON Ha TUAAKTUYECKUNA MaTepHal

— pasnuuath sBIeHUA (OUQQY3Us; TEIUIOBOE [BHIKEHHE 4YaCTUI[ BEIIECTBA; PABHOMEPHOE
JBUKEHHE; HEPAaBHOMEPHOE JIBMI)KEHUE; MHEPIUS; B3aUMOJCUCTBUE TeIl; pagHogecue meépoblix
mejl ¢ 3aKpeniéHHoll O0Cbl0 8paujeHuss; Tiepeiaya NaBiIeHUsT TBEPIBIMU TEJIaMH, )KUJIKOCTIMHU U
razam; atrMocepHoe JaBlieHUE; IJIaBaHUE TeEN; MPEBpAIlCHUs MEXaHUYECKOW DSHEpPruu)
10 OTMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
¢bu3nueckoe siBIeHKE, MOCie MPEABAPUTEIHHOI0 00CYKIEHUS C IeIaroroM;

— pacro3HaBaTh MPOSIBICHHWE H3YYEHHBIX (PU3MUECKHX SIBICHHI B OKpY)KaIOIIEM MHUPE, B TOM
yucae (U3NYECKUe SBICHUS B MPUPOAE: NMPUMEPHl TBMXKEHUS C Pa3IYHBIMH CKOPOCTSIMH B
KUBOM W HEXHUBOW NpUpOJE; AEUCTBHE CHJIBI TPEHHS B MPUPOAEC W TEXHUKE;, BIUSHUE
aTMoc(epHOro JaBlIeHUs] HA JKUBOW OpraHU3M; IJIaBaHUE PHIO; phIYard B TEJIC YEIOBEKa; MPH
3TOM TMEPEeBOJUTh MPAKTUYECKYI0 3a7adyy B  y4eOHYIO, BBIICISTh CYIIECTBEHHBIE
CBOMCTBA/MPU3HAKN (PU3NIECKUX SBICHUHN C MOMOIIBIO MEarora;

— OIKCBHIBaTh M3YYCHHbIE CBOWCTBA Tel W (U3UYECKUE SIBICHUS, HUCHOIb3Yysd (U3NUYECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEUIECTBA, BpeMs, MyThb, CKOPOCTh, CPEIHSSI CKOPOCTH,
CHJIa YIPYTOCTH, CHJIa TSHKECTH, BEC Tella, CUjla TPEHUs, JaBjeHue (TBEPIOTO Tena, KUIKOCTH,
ra3a), BBITAJKUBAIOIIAs CHJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHUJIBI,
KOA(QPHUIHUEHT TMOJE3HOTO JACHCTBUS MEXaHM3MOB, KMHETHUECKasi M MOTEHIHATIbHAs YHEPIrHs) C
OTIOPOM Ha cXeMy; MPU OMUCAHUH PACKPHIBATh (PU3HUUECKUI CMBICI HCIOIb3yEMbIX BEIIUYUH, UX
0003HaYCHHS M EIMHULBI (PU3NUECKUX BEIHUUH, HAXOOUMb (OPMYIbl, C8A3bl8alouue OAHHYIO
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@uszuueckyro geruyuny ¢ OpyeumMu GeIUUUHAMU, CIPOUMb 2PAPDUKU U3YYEHHBIX 3A8UCUMOCIEl
Qusuueckux eenuyur ¢ OIOPON Ha AUJAKTUYECKUN MaTepua;

XapaKTepu30BaTh CBOMCTBAa Tel, (U3MYECKHE SBJICHUS M MPOIECCHl, MCIONb3Yys TpaBuia
CJIO’KEHUSI CHII (BIOJTIb OJTHOM NpsAMONA), 3axon I yka, 3axon Ilackans, sakon Apxumeoa, npasuno
paesnosecust pviuaza (6710Ka), «3010moe NPasuio» MexaHuKu, 3aKOH COXpaHEHUsI MEXaHU4YeCKOn
SHEpPrUM; MpH OSTOM JaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3anUCHIBAMb €20
MamemamuyecKoe 8blpadiceHue oo pyKo8ooCmMeoM nedazo2a ¢ 00CyxicoeHuem niana pabomol;
OOBSACHATh (PU3MYECKUE SBJICHUS, MPOLECCH M CBOWCTBA TEN, B TOM YHUCIE€ M B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: Ipd IIOMOIIM [€Jarora BbISABISTH
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BSICHEHHE U3 |—2 JOTHYECKHX LIaroB ¢ OMOpoil Ha
1—2 u3y4eHHBIX CBOICTBA (U3NUECKUX SIBICHUH, (PU3NUECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH;
pelarh TUIOBBIE PAcuETHBIE 3aJaud B 1JIEHCTBUE C ONOPOM Ha AlIrOPUTM, MPENBAPUTEIHLHO
pa3o0paHHBI COBMECTHO C IIEAAaroroM, HCIONb3ysl 3aKOHBl U (OpMyIibl, CBS3BIBAIOIINE
¢u3nyecKkrue BENMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/layll 3alKChIBaTh KpPaTKOE YCIOBHE,
MOJICTABIATH (PU3NUECKUE BEIUYMHBI B (DOPMYJIIBI U IPOBOJIUTH PACUEThl, HAXOIUTH CIIPABOYHBIE
JaHHbIe, HEOOXOMUMBIE HJsi pelIeHHs 3a7ad, OIEHUBATh PEATMCTUYHOCTh IOJIYYEHHOMN
(bU3MYECKON BETUYNHBL;

pacro3HaBaTh MPOOJIEMbl, KOTOPBIE MOXHO PEUIMTH MPH MOMOIIM (PU3MYECKHX METOAOB IOCTe
MPEeBAPUTENILHOTO OOCYXKACHHsI C TIeAaroromM; TMpH T[OMOINM TIefarora B ONUCAaHUU
UCCIIEIOBaHMs  BBIACIATH IPOBEPSIEMOE MPEANOJOKEeHUuEe (TMIOTE3y), C ONOpod Ha
IUIAKTUUECKUN MaTepHuall pa3jinyaTh U UHTEPIPETUPOBAThH MOJYUYEHHBIN pe3yibTaT, HaXOIUTh
nocye 00CY>KIACHHUs C MearoroM OIMOKH B XOZ€ OIIbITA, AeaTh BBIBOIBI 110 €0 Pe3ysIbTaram;
yMETh HAaXOAWUTh C UCIOJb30BaHUEM LHU(PPOBBIX 00pa30BATENBHBIX PECYPCOB OMBITHI 10
HaOMIOJEHUI0 (PU3UYECKUX SBJICHHH WIM (PU3WYECKUX CBOHCTB Tel: (HOpPMYJIUPOBATh
IIpOBEpsAEMBIC TPEAIONOXKEHHsI, COOMpaTh YCTAaHOBKY W3 MPEIOKEHHOTO O0O0pYAOBaHUS C
OMOpON Ha CXeMy, 3alUChIBaTh XOJ OMNbITa M (OPMYJIUPOBATH BHIBOJBI IO/ PYKOBOICTBOM
Ieaarora;

BBITIOJIHATh TPSIMBbIE HM3MEPEHHsI PACCTOSHHUS, BPEMEHM, MacChl Tena, 00b&Ma, CHIBI U
TEMIIEPATyphl C UCIIOJIb30BAHUEM AaHAJIOTOBBIX U IUGPOBBIX MPHUOOPOB C OMOPOIl Ha ANTrOPUTM;
3aIMCBIBATh MIOKA3aHUs IPUOOPOB € yUETOM 3a/1aHHON aOCOMIOTHON MOTPEIIHOCTH U3MEPEHHIA;
IPOBOJUTH COBMECTHO C TI€IaroroM MCCIeI0BaHUE 3aBUCUMOCTH OJHOM (PM3UUECKOI BEINUHHBI
OT Jpyrod C UCIOJB30BAHMEM MPSAMBIX HM3MEPEHUN (3aBUCHMOCTH IyTH PpPaBHOMEPHO
JBUKYLIETOCS. Te€Jla OT BPEMEHU JABM)KEHUS TENA; CUlbl MPEHUsi CKObICEHUs Om eca mend,
Kauecmea 00Opabomxu nogepxHocmel men U He3a8UCUMOCMU CUlbl MpeHUus Om NIoWaou
CONPUKOCHOBEHUSI MeJl;, CUTbL YRPY2OCU OM YOJIUHEHUS. NPYIHCUHBL, 8bIMATKUBAIOUEl CUTbL OM
00bEMA  NOZPYIHCEHHOU uacmu mena u oOm HWIOMHOCMU JHCUOKOCMU, e€ He3a8UCUMOCTU
om nIOMHOCIMU mend, Om 2nyOUHbl, HA KOMOPYIO NOSPYIHCEHO MeNo; YCI08UU NIA8aAHUs mell,
yenosull  pasHosecus pelyaza U 610K08);, TOA PYKOBOJCTBOM II€Jarora ydacTBOBaTh B
IUTAHUPOBAHUM YUYE€OHOTO MCCIIEJOBaHUS, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIEAYs
MPeIIOKEHHOMY TIUIaHy, (DUKCHpPOBATh PE3yJbTaThl IMOJYYEHHON 3aBUCUMOCTU (PU3HUECKUX
BEIMYMH B BHUJE MNPEAJOKECHHbIX TaOMUI M rpadukoB, JenaTb BBIBOABI MO pe3yJjbTaTaM
UCCIIEIOBaHMUS;

COOTHOCUTh KOCBEHHBIE M3MEpEeHHs (PU3NUYECKUX BEIMYUH (IJIOTHOCTH BELIECTBA KUIKOCTH U
TBEPAOrO TeENa; cuiaa TPEHUS CKOJIbKEHMS; [aBJICHUE BO3/1yXa; BBITAIKUBAIOLIAS CHIIA,
JeCTBYIONIAs HAa OTPYKEHHOE B KUIKOCTH TEJ0; KO3(PPHUIIMEHT MONE3HOTO JEHCTBUS IPOCTHIX
MEXAaHMU3MOB), CcleAys MPEUIOKEHHOM MWHCTPYKUMM; @PHU BBINOJIHEHUH W3MEPEHUH TIOJ
PYKOBOJCTBOM I€Jarora cooupaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY W BBIUHCIATH 3HAUECHHE
HCKOMOM BEJINYMHEIL,
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coOo1aTh MpaBWiIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ jgabopaTOpHBIM 000pYIOBaHHUEM
MOCIIe TIPEIBAPUTEIHLHOTO OOCYKICHHUS C TIEaroroMm;

COTIOCTABJISITh MPUHIUIIBI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS COCYbl, OapoMeTp, pblyar, MOJABHKHBIM M HETOABM)XHBIN OJIOK,
HAKJIOHHAs IUIOCKOCTh C OMOPOM HA IUJIAKTUYECKUN MaTepHall,

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS W3YYCHHBIX TPUOOPOB M TEXHUUYECKUX YCTPOMCTB MOCIe
MPEIBAPUTEIILHOTO OOCYXKACHHS C TEHaroroM ¢ OMOpOoM Ha WX OmHucaHus (B TOM YHCIE:
MOALIUIHUKY, YCTPOIMCTBO BOJONPOBOJAA, THUIAPABIUYECKHI Ipecc, MaHOMETpP, BBICOTOMED,
MOPITHEBOM HACOC, apeoMeTp), HCIONb3ys 3HAHHUS O CBOMCTBaX (PU3WYECKUX SIBICHUH U
HEeoOXoauMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

IPUBOJIUTH NMPUMEPHl / HAXOAUTh MHPOPMAIMIO O MpHUMepax MPaKTHYECKOTO HCIOJIb30BaHUs
(bu3MYECKUX 3HAHUI B MOBCEAHEBHOM XKU3HU AJIs 00ecrieueHrs 0€30IacHOCTH Py 00paIleHuu C
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3J0POBbsI U COOIIOJEHUS HOPM
AKOJIOTUYECKOI0 MOBEJICHUS B OKpYKaloLIeH cpelie;

OCYIIECTBIISITh C TOMOIIBIO TeAarora OTOOp HCTOYHWUKOB WH(popmanuu B cetu WHTepHET
B COOTBETCTBUU C 3aJ]aHHBIM IOMCKOBBIM 3al[POCOM, HA OCHOBE MMEIOUIMXCS 3HAHUI U MyTEM
CpPaBHEGHUS  pa3IMYHBIX  HMCTOYHUKOB  BBIICTATH  WMH(MOpPMANUIO, KOTOpas  SBISETCS
MIPOTHBOPEUNBOM MM MOXKET OBITh HEJIOCTOBEPHOM;

UCIIONb30BAaTh IMPH  BBIOJIHEHWH Y4YEOHBIX 3aJaHUil Hay4YHO-TIONMYJSIPHYIO JIMTEPaTypy
(U3MUECKOTO COAEpKAHMs, CIPAaBOYHBIE MaTepHaNbl, pecypchl ceTu HHTepHET; BIAneTh
npuéMaMHu KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHus WH(GOpPMALUKU U3 OAHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh O] PYKOBOJCTBOM I€Jarora ¢ 00Cy>KJAeHHEeM TuIaHa paboThl KpaTKHe MUChbMEHHBIE U
YCTHBIE COOOIIEHUsI Ha OCHOBE 2—3 HMCTOYHUKOB MH(OpManuu (PU3NYECKOTO COACPIKAHUS, B
TOM 4HCIIe MyOJWYHO JeNaTh KpaTKHe COOOIIEHHUsS O pe3yibTaTax IMPOEKTOB WM YYEOHBIX
WCCIIEIOBAHUM; TIPU HTOM TPAMOTHO HCIOJb30BaTh W3YyYEHHBINM MOHATUWHBIA ammapar Kypca
(U3HUKH, COTIPOBOXKIATH BBICTYIUICHUE MPE3CHTAIUEH;

IpU  BBITIOJHEHUH YYeOHBIX TIPOSKTOB M HCCICIOBAaHWM IOJ PYKOBOJCTBOM IEAarora
pacnpenenarb 005S3aHHOCTH B IPYIINE B COOTBETCTBUH C IMOCTABJIEHHBIMH 3aJjauaMu, CIEIUTh 3a
BBHITIOJTHEHUEM TUTaHA JIEWCTBUMN, aJeKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJI B JCSATEILHOCTH
IpYNIbL; BEICTPauBaTh KOMMYHUKAaTHBHOE B3aMMOJICHCTBHE, yUUTHIBasi MHEHHE OKPY KAIOLIHUX.

8 KJIACC

[IpenmetHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE MOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH Y

00yJaronuXxcsi YMEHHI:

OpUEHTUPOBAThCSA B TMOHATUSAX U ONEPUPOBATH UMM Ha 0Aa30BOM YypOBHE: Macca M pa3Mepbl
MOJIEKYJI, TEIJIOBOE JBWXKEHHE AaTOMOB M MOJIEKYJI, arperatHbleé COCTOSIHUSI BEIIEeCTBa,
KpUCTAINIMYECKHE M aMopQHbIe Tela, HACHIIIEHHBI M HEHACHIIICHHbI Map, BIAKHOCTh
BO3/lyXa; TeMIeparypa, BHYTPEHHsSSI DJHEprus, TEIJIOBOW JIBUraTedb; AJIEMEHTapHbIN
ANEKTPUYECKUN 3apsll, AJIEKTPUYECKOE TO0Je, MPOBOJAHUKH W JUANIEKTPUKH, ITOCTOSIHHBIN
AIEKTPUUYECKUN TOK, MArHUTHOE TOJIE;

— pas3j4yaTtb ABJICHHUA TIIOCJIC MPCABAPUTCIILHOTO OGCY)I(,Z[GHI/I}I C InegaroroMm (TGHHOBOG

pacipeHue/ckaTue, Telionepeaada, TEIUIOBOE paBHOBECHE, CMauyWBaHUE, KalWJUIIPHBIC
SIBJICHUS, MCHIApPCHHUE, KOHJCHCAIMS, TUIABJICHHE, KpHUCTAIM3anus (OTBEpACBaHUE), KUIICHHE,
Terionepenada  (TEMJIONPOBOJHOCTh,  KOHBEKIHS,  HM3JIY4YCHHE);  OJCKTpHU3alus  Tell,
B3aUMOJICICTBUE  3apsAl0OB, JCUCTBUS  3JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICKICTBME MAarHWTOB, JCHCTBUE MArHUTHOTO TOJs HAa IMMPOBOJHHUK C  TOKOM,
AJIEKTPOMArHUTHASI MHIYKLHUS) MO OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JTEMOHCTPHUPYIONINX JaHHOE (PU3NYECKOE SBIICHUE;
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pacmo3HaBaTh C IIOMOUIbIO TeJarora MpOSIBICHUE M3YYEHHBIX (U3HUECKUX SBICHUMN
B OKpY’KalOIIeM MHUpE, B TOM uuclie (U3MYECKHE SBICHHS B NPUPOZAE: IMOBEPXHOCTHOE
HaTSKEHHE U KalWUISpHbIE SBICHUS B MPHUPOJE, KPUCTALIbl B Ipupoje, uznydenue CoiHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHWE pOCHI, TyMaHa, WHEs, CHera;
ANIEKTPUYECKHUE SIBICHUSI B aTMOc(epe, 3JIEKTPUUYECTBO KUBBIX OPraHM3MOB; MarHUTHOE IOJIe
3emiH, Apeid MmoocoB, poJib MATHUTHOTO TMOJIS JUISL KHU3HH Ha 3emiie, NOJSPHOE CHSHUE; TPU
3TOM TMEPEeBOJUTh MPAKTUYECKYI0 3a7adyy B  y4eOHYIO, BBIICNISTh CYIIECTBEHHBIE
CBOWCTBa/MpU3HAKU (PU3UUECKUX SIBIICHUIA;

OIKCHIBATH MOJ PYKOBOJCTBOM II€arora ¢ oO0CyXJIe€HUEeM IJlaHa padoThl U3y4YeHHbIE CBOMCTBA
Ted U (usnyueckue SBICHUS, MCIONb3Yysl (PU3MUECKHe BETUYMHBI (TeMIeparypa, BHYTPEHHSS
9HEpPrus, KOJIMYECTBO TEIUIOTHI, YJENbHAas TEIUIOEMKOCTh BEIECTBA, YJAEIbHAs TEIUIOTa
IUTaBJICHUA, yJelbHas TemjaoTa mnapooOpa3oBaHUs, YJelbHAas TEIUIOTa CropaHus TOILUIUBA,
KOA(QPHUIMEHT IOJIE3HOTO JCHCTBUS TEIJIOBOM MAIlMHBI, OTHOCUTENbHAs BIAXKHOCTh BO3/YyXa,
ANEKTPUYECKUH 3apsil, cujia TOKa, SJIEKTPUUECKOEe HAIPsHKEHHE, COIPOTUBIICHUE MPOBOIHUKA,
yEIbHOE CONPOTUBJICHUE BEIIECTBA, padOoTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA); MpHU
OMMCAaHUU MPABWJIBHO TPAKTOBAaTh C MOMOUIbIO IMefarora (pU3M4EeCcKHil CMBICI HCIONb3yEeMbIX
BEJIMYMH, 0003HAYCHHS U €IUHUIIBI (PU3UUECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE
JaHHYI0 (DU3MYECKYI0 BEIMYMHY C JAPYTUMHU BEIMYMHAMH, CTPOUTh TIpaUKu H3yYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

OTIpeNeNATh IOCe MPEABAPUTEIHLHOIO OOCYKICHUS C IMEAaroroM CBOMCTBA Tell, (hu3HyYecKHe
SIBIIGHUSL M MPOLIECCHI, MCIOIb3Ys] OCHOBHBIE IMOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKON Teopuun
CTPOEHMS BEILECTBA, NPUHLUII CYNEPHO3ULIMU IoJied (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHus 3apsna, 3akoH Oma Juisl ydacTKa Lenu, 3aKoH [{ocoynsi—J/lenya, 3aKOH COXpaHEHHUS
SHEpPIrUu; MPU STOM HAXOTUTH CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M €ro MaTeMaTh4ecKoe
BBIpaKEHHE C OMOPO Ha I POBbIE 00pa30BaTEIbHbBIE PECYPCHI;

COOTHOCUTD TOJ] KOHTPOJIEM Mefarora Gu3nyeckue mporecchl U CBOWCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd MpaKkTUKO-OPHUEHTUPOBAHHOIO XapakTepa, MpU IOMOIIM Iiejarora
BBISIBIISATH NTPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JIOTMUECKUX ILAroB C
omopoil Ha 1-2 W3y4YCHHBIX CBOWCTBAa (PU3UUYECKHX SBJICHHH, (PU3MUECKHX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

pelarh TUNOBBIE PACUETHBIE 3a7aun B 1—2 NENCTBUSA C ONOPOI Ha aIrOpUTM, IIPEIBAPUTEIBHO
pa3o0paHHBII COBMECTHO C TI€IaroroM, HCIOJNb3Ys 3aKOHbI U (OPMYJIbI, CBS3BIBAIOLINE
¢u3nyeckue BETMYMHBI: HA OCHOBE aHalW3a YCIOBMA 33/1a4M 3alHCHIBATh KPAaTKOE YCJIOBUE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUIS pEIIeHUs 3a7audd, BBIOUPATh 3aKOHBI U (HOPMYIIHI,
HEoOXoAUMBIE il €€ pelleHus, MPOBOAUTh PAacu€Thl W CPAaBHUBATH IOJYYEHHOE 3HAYCHUE
¢bu3nyecKoil BeMNYNHBI C U3BECTHBIMU JAaHHBIMU;

UMETh TpeACTaBlIeHUE O MpoljemMax, KOTOpble MOXXHO PEHIMTh MPH MOMOLIM (PU3UUECKHX
METOZOB TIOCJIE TPEABAPUTEIHHOTO OOCYXKICHHS C TEAaroroM; HCIOJb3ysl ONHCAaHUE
UCCIIEIOBaHMs, BBIIEIATh MPOBEpPSEMOE MPENIOoI0KEeHHE, OLEHUBATh MPAaBUIBLHOCTh MOPSAKA
IIPOBEJICHUS UCCIIEOBAHMUS, J€NIaTh BBIBOIBL;

yMETh HAaXOAWUTh C UCIOJb30BaHUEM LHU(POBBIX 00pa30BATENBHBIX PECYPCOB OMBITHI 10
HaOMIOJCHNI0 (PU3NYECKUX SIBIICHUN WM (PU3MUECKHX CBOWCTB TeN (KAaMWJUISIPHBIC SIBJICHUS,
3aBUCUMOCTh JABJICHHS BO3AyXa OT ero o0b&Mma, TeMmmepaTypbl; CKOpOCTH Hpoliecca
OCTBhIBaHUS/HATPEBAaHUSl NIPU H3IyYEHUHU OT I[BETa M3JTyYarollel/TOrIomaroneil moBepXHOCTH;
CKOPOCTb MCIIAPEHUSI BOJBI OT TEMIIEPATypbl JKUIKOCTHM M Iulomaad €€ IOBEPXHOCTH;
ANEKTpU3ALUs TEJT M B3aUMOJCHCTBUE ANEKTPUUYECKUX 3apsAA0B; B3aMMOJIECHCTBHE MOCTOSHHBIX
MarHuTOB, BU3yalM3all¥si MarHUTHBIX IIOJIEH NOCTOSHHBIX MAarHUTOB; NEHCTBUS MarHUTHOTO
MoJis Ha TPOBOJHMK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa, CBONCTBA AJIEKTPOABUTATEIS
MIOCTOSIHHOTO TOKa): (pOpPMYJIMPOBATh MPOBEPSIEMBIC MPEAINONIOKEHHS, COOMpPATh YCTAaHOBKY M3
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MPEUI0KEHHOT0 000PYIOBaHUS C OMOPOM HA CXEMY; ONMHUCHIBATh XOJ] OMbITa U (OPMYIHPOBATH
BBIBOJIBI T107] PYKOBOJICTBOM TI€/Iarora;

UMETh MPEJCTABICHUS O U3MEPEHUU TEMITEPATyphl, OTHOCUTEIILHOW BIAKHOCTH BO3yXa, CHIIBI
TOKa, HANpsOKEHHWs C HCIOJIb30BAHMEM AaHAJOTOBBIX MNPUOOPOB M JATYMKOB (PU3MUECKUX
BEJIMYMH, TIPH TIOMOIIM IIeJarora CpaBHUBATh PE3yJIbTAaThl U3MEPEHUH ¢ y4ETOM 3aJaHHON
a0COIOTHON TOTPEIIHOCTH;

IPOBOJUTH COBMECTHO C MIEIaroroM MCCIeI0BaHUE 3aBUCUMOCTH OJHOM (PM3NUECKOI BEINUMHBI
OT APYTOi C MCIIOJIb30BaHUEM IMPSIMBIX U3MEPEHUH (3aBUCHMOCTH COTIPOTHBIICHUSI TIPOBOHHUKA
OT €ro JJIMHBI, IUIOIAAM TIONEPEYHOr0 CEYCHHUS M YAEIHHOTO COIMPOTHBIICHUS BEIIECTBA
MPOBOJIHUKA; CHJIBI TOKA, WAYIIETO Yepe3 MPOBOIHUK, OT HANPSKCHHS Ha MPOBOJIHUKE;
HCCIIEIOBAHKE MOCIIET0BATEILHOIO U MAPAJICIIbHOTO COSTUHEHUN MTPOBOIHUKOB): IJIAHUPOBATh
WCCIIe/IOBAaHKNE, COOMPATh YCTAaHOBKY W BHIMOJHATH W3MEPEHUsSI MOJ[ PYKOBOJCTBOM IIE€Narora,
cliefysl MPEeAJIOKEHHOMY IUIaHy, (PMKCHPOBATH PE3yJbTAThl MOJyUYEHHON 3aBHCHMOCTU B BHJIE
TabmuI W TpadHKOB, NEeNaTh BBIBOJBI IO pe3yJIbTaTaM HCCICIOBAHUS TOCIE OOCYXKICHHS C
Me/1arorom;

COOTHOCHTH KOCBEHHbIE M3MEpPEeHUs (PU3NYECKUX BeNUYMH (yIeNnbHasl TeIUIOEMKOCTh BEIECTBa,
COIIPOTHBIICHUE MTPOBOIHUKA, pab0Ta U MOIIHOCTD AJIEKTPUUYECKOTO TOKA): C MOMOIIBIO Mearora
TUTAHUPOBATh M3MEPEHHS, COOMPATh IKCICPUMEHTAIBHYIO YCTAaHOBKY, CIEAys TPEIIOKESHHON
WHCTPYKIIMHU, ¥ BBIYUCIIATH 3HAUEHUE BEJTMUUHBL;

coONoIaTh TMpaBHJia TEXHUKH O€30MacHOCTH IMpH pabore ¢ 1abopaTOpHBIM 000pYAOBaHUEM
MocJIe MPEIBAPUTEIEHOTO 00CYKIACHUS C MEaroroM;

COITOCTABJISITH C TIOMOIIBIO TIeIarora MPUHITUITEI IEHCTBHS U3YYEHHBIX MPHOOPOB M TEXHUIECKUX
YCTPOUCTB € OMOPOH HA WX OMUCAHMA (B TOM YHCIE: CUCTEMa OTOIUIEHUS JIOMOB, TUTPOMETD,
nmapoBasi ~ TypOWHA,  aMIepMeTp, BOJBTMETP, CYETYMK  DJICKTPUYECKOH  SHEprHH,
AJIEKTPOOCBETUTENbHBIE ~ NMPHOOpPBI,  HAarpeBaTeNIbHBIE  DJIEKTPONPUOOpPHl  (TIpUMEpHI),
AJIEKTPUUYECKUE TIPEAOXPAHHUTENH; DJICKTPOMArHUT, OJJIEKTPOJBHUTATEIbh ITOCTOSHHOTO TOKA),
UCTOJB3ysd METOJIMYECKHE MaTephalibl O CBOMCTBAaX (U3UYECKUX SBICHUH U HEOOXOIUMbIE
¢busnveckre 3aKOHOMEPHOCTH;

pacro3HaBaTh IOCIIE TPEABAPUTEIBLHOTO OOCYXICHUS C IEeJaroroM IpOCThIE TEXHUYECKUE
YCTPOWCTBA M M3MEpPUTENbHBIE TPUOOPHI IO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (>KHUIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, THTPOMETP, IBUTATENIb BHYTPEHHETO CTOPAHUS, DIIEKTPOCKOIL,
peocTar); COCTaBIATh CXEMBbl 3JEKTPUUECKUX IeNel C MOCIE0BaTENbHBIM M HapalljielbHbIM
COCJIMHEHUEM AJIEMEHTOB, COOTHOCS YCJIOBHBIE 0003HAUEHUS 3JIEMEHTOB JICKTPHUECKHUX TIeTICH;
NPUBOJIUTH TPUMEPHI/HAXOAUTh WHPOPMALMIO O MPHUMEpPax MPaKTUYECKOTO HCIIOIb30BaAHHS
(u3MUECKUX 3HAHUH B MOBCEAHEBHOM XKU3HU JJIs1 00ecrieueHrs 0€30IacHOCTH Mpy 00palleHuu ¢
npubopaMH W TEXHUYECKUMH YCTPOHCTBAMHU, COXPAaHEHHS 3IIOPOBBS M COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroleil cpene;

OCYILECTBIISATH C TOMOIIBIO TEJarora MoUCK HMHpopManuu (U3HUYECKOTO COACPIKAHUS B CETH
WuTepHeT, Ha OCHOBE UMEIOIIMXCS 3HAHWUN M IyTEM CPaBHEHUS JTOMOJHHUTEIBHBIX UCTOYHUKOB
BBIJICJIATH UH(POPMALIUIO, KOTOPAs SIBJISIETCS IPOTUBOPEUNBOM UM MOKET OBITh HEJIOCTOBEPHOM;
UCTOJIb30BaTh TPU BBHIMOJIHEHUH Y4YeOHBIX 3aaHUi OTOOpaHHYIO TEaroroM Hay4Ho-
MOMYJISIPHYIO JTUTEpaTypy (PU3HUECKOro copepikaHusi, CIPaBOYHBIE MaTEpUaNbl, PECypChl CETH
WuTepHer; BnaseTh NpuéMaMy KOHCIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus MHPOpPMALUU M3
OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO C OMOPON HA aITOPUTM U YTOUHSIOUIUE BOMIPOCHI MEAArora;
CO3/1aBaTh 0] PyKOBOJICTBOM TIe/larora ¢ o0CyKJIeHHEM IIaHa paboThl TMCEMEHHBIC U KPaTKHE
yCTHBIE COOOIIeHUs, 0000mas WHGOPMAIMIO U3 HECKOJIbKHUX HCTOYHUKOB (PU3MUECKOTO
COICpKaHWS, B TOM YHCIE MyOJMYHO WPEACTABIATh PE3YJIbTaThl MPOSKTHOW WU
UCCIIEIOBATENIbCKOW  JCATENBHOCTH; TPU 3TOM TI'PaMOTHO HCIOJb30BAaTh  U3yUEHHBIH
MOHSATUHHBIN anmapar Kypca (U3uKH, COMPOBOXKIATh BBICTYIUICHUE MTPE3CHTAIINCH;
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IpU BBINOJIHEHWH Y4YEOHBIX TIPOEKTOB U UCCIEAOBAHMM (PU3NYECKUX MPOILECCOB TMOJ
PYKOBOJICTBOM II€[jarora pacrpeneniarth OO0sS3aHHOCTHM B TIpyNIe B COOTBETCTBUH C
ITOCTaBJICHHBIMH 33Jja4aMH, CJICAUTh 32 BBIIOJHEHUEM IIJIaHA IEUCTBUM U KOPPEKTUPOBATH €rO,
aJICKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JCSITENBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMO/ICICTBHE, MTPOSBIISAL FTOTOBHOCTD pa3peiiaTh KOHPIUKTHI.

9 KJIACC

[IpenmetHbie pe3ynbTaThl Ha 0a30BOM YpOBHE MOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH Yy

00yJaronuxcsi yMEHHI:

OpUEHTUPOBAThCS B MOHATHUSIX U ONEPUPOBATH MMH Ha 0a30BOM YPOBHE: CHCTEMa OTCYETa,
MaTepHalibHasl TOYKa, TPACKTOPHs, OTHOCHTEIHHOCTh MEXaHMUYECKOTO JIBUKEHUS, Jeopmarus
(ympyrasi, mjacTHueckas), TpPEHUE, YeHmpocmpeMumenbHoe YCKOpeHue, HEBECOMOCTb W
neperpy3Kku; LEHTP TSHKECTH; aOCOMIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPIOrO Tea,
paBHOBeCcHE; MEXaHMYeCKHe KojeOaHus U BOJHBI, 3BYK, HWH(QPa3ByK U yJIbTPa3BYK;
AJIGKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTb U
NAIbHO30PKOCTh, CHEKmpbl UCHYCKAHUs U no2iowjeHus; anbga-, 0era- U TraMMa-u3IydyeHus,
M30TOIIbI, s/IEpHAsl SHEPIreTHKA;

COOTHOCHTDH SIBJICHHS IIOCJIE IPEIBAPUTEIBHOTO OOCYXIEHHs C IMEeAaroroM (paBHOMEpHOE WU
HEPABHOMEPHOE MNPSMOJIMHEMHOE [BUKEHHE, PABHOYCKOPEHHOE IPSIMOJIUHENHOE JBHIKEHUE,
cBOOO/IHOE TaJeHHE Tell, PaBHOMEPHOE MABIKEHHE MO OKPYKHOCTH, B3aMMOJEHCTBHE TeJ,
pPEaKTHBHOE JIBI)KCHHE, KOJeOaTeIbHOe ABMIKEHUE (3aTyXaloIIle U BBIHY)K/ICHHBIC KOJICOaHwMs),
pE30HAHC, BOJHOBOE [IBWJKEHUE, OTPAKEHUE 3BYKa, NPSIMOJIMHEMHOE pacnpoCTpaHEHUE,
OTpakKeHHE U TPEJIOMJICHUE CBETAa, IIOJHOE BHYTPEHHEE OTPaXEHHUE CBETA, pasliokeHue Oenoro
CBETa BCIEKTP M CIOXKEHUE CIHEKTPAJIbHBIX IBETOB, MIHUCIIEPCUS CBETA, ECTECTBEHHAs
PaZMOaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOTO CIIEKTpa W3JIYYECHHs) IO OIMUCAHUIO HX
XapaKTepHBIX CBOMCTB M HA OCHOBE OMBITOB, IEMOHCTPUPYIONINX AJaHHOE (PU3NYECKOE SIBIICHUE;
pacro3HaBaThb C IIOMOIIbIO TE€Jarora NpOsIBIEHHE M3YYCHHBIX (U3WYECKUX SBICHUMN
B OKpY’KarolieM Mupe (B TOM 4yucie (U3NYecKue SBICHHS B MPUPOJE: HMPUIMBBI U OTIIHBHI,
nBukeHre 1aHeT CONHEYHOM CHUCTeMbl, pPEAaKTHMBHOE JBHKEHHE JKUBBIX OpPraHU3MOB,
BOCIIPUATHE 3BYKOB >KMBOTHBIMHU, 3€MJIETPSICEHUE, CEHCMMUYECKHUE BOJIHBI, I[yHAMHM, 3XO, L[BETa
T€J, ONTHYECKHE ABJICHUS B IPUPOJIe, OMOIOTHUECKOe IeWCTBUE BUTUMOTO, YIbTPahuOIE€TOBOIO
U PEHTTEHOBCKOTO M3JIyYCHM; €CTECTBEHHBIN paJMOAaKTUBHBIM ()OH, KOCMUYECKHE JIyuH,
paZoaKTUBHOE H3JTyYEHHUE MPHUPOAHBIX MUHEPAJOB; ACHCTBUE PaJUOAKTHUBHBIX M3ITyuYeHUH Ha
OpraHM3M 4YE€JOBEKa), IPU 3TOM IOJ PYKOBOJACTBOM IeJarora IMEPEBOAUTH IMPAKTUYECKYIO
3a/1a4y B y4eOHYIO0, BBIIETSAThH CYLIECTBEHHbIE CBOMCTBA/MIPU3HAKHN (PU3NUECKUX SBICHUM;
ONKCHIBATh MOJI PYKOBOJCTBOM I€Jarora ¢ 00Cy»JAeHHEM IJlaHa paboThl U3yUYEeHHbIE CBOWCTBA
Ten U (U3HYECKHE SBICHMS, HUCMIONb3Yysd (PU3MYecKue BEIMYUHBI (CpelHss W MIHOBEHHAs
CKOPOCTh TeJla NMpPU HEPaBHOMEPHOM J[IBM)KEHUH, YCKOpEHHUE, NepeMelleHHe, MyTh, yrioBas
CKOpOCTh, CHJIa TPEHUs, CHJIa YIPYTOCTH, CHUJIa TSAKECTH, YCKOPEHHE CBOOOHOTO MaACHHS, BEC
Tela, UMITYJbC Tella, MMITYJIbC CHUJIBl, MEXaHH4YecKass padoTa M MOIIHOCTb, MOTEHIMAbHAs
SHEprusl Teja, NOJHATOTO HaJ IIOBEPXHOCTHIO 3€MJIM, IOTCHIMAIbHAs DSHEPIUsl CHKATON
MPYXXUHBI, KWHETHUYECKas SHEprus, IOJHas MeXaHWuYecKas OHHEeprusi, IMephHoJl M 4YacToTa
KosieOaHU, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTelb
MIPEIOMIIEHUS CPeJibl); IPU ONMCAHUHU C MTOMOUIBIO YUUTENs MPAaBUIBLHO TPAKTOBATh (PU3NUECKUI
CMBICIT MCTIOJIb3YEMBIX BEJIMUYMH, 0003HAUCHUS U €AUHUIIBI (PU3NUECKUX BEIHYUH, C OMOPON Ha
METOJIMYECKUX MaTepHall HaXOAUTh (POPMYJIbL, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUUHY C
JAPYTUMH BEJTMUYMHAMH, CTPOUTH TPaPUKH N3YUYEHHBIX 3aBUCUMOCTEH (PH3HMUECKUX BEIUYHH;
XapaKTepu30BaTh TIOCIE MPEIBAPUTEILHOTO OOCYXIEHHs C TEeJaroroM CBOMCTBa Ted,
¢bu3nueckre SBICHUS U MPOILECCHI, UCIONb3YsI 3aKOH COXPAaHEHUS! YHEPIHH, 3aKOH BCEMUPHOTO
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TATOTCHUS, MPUHIUN CYNEPIO3UIMU CUJI, TPHUHIMII OTHOCUTENHHOCTH [ anmies, 3aKOHBI
HproToHa, 3aKOH COXpaHEHUS HMMITYJIbCA, 3aKOHBI OTPAKEHHUS U TMPEIOMIICHUS CBETa, 3aKOHBI
COXPaHEHHUs 3apsAJOBOTO M MAaCCOBOTO YHWCEN MPHU SACPHBIX PEAKIMSIX; MPHU ITOM HAXOIHUThH
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M €r0 MaTeMaTHYeCKOe BBIPAXKEHUE C OMOPON Ha IU(PPOBbIE
o0pa3zoBaTenbHbIC PECYPCHI;

COOTHOCHTD IO/ KOHTPOJIEM Tearora (pu3nueckue mporecchl ¥ CBOMCTBA Tel, B TOM YHCIIE U B
KOHTEKCTE CHUTYyallMil MPaKkTUKO-OPHUEHTHPOBAHHOTO XapakTepa: BBISBISATH MPU MTOMOLIA
nejarora MpUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTHh OOBSCHEHHE U3 2—3 JIOTUYECKHX IIIaroB C
omopoil Ha 2—3 H3YYCHHBIX CBOWCTBA (DU3UYECKUX SBJIICHUM, (U3MUYECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

pelarh TUIOBBIE PACYETHBIE 3a7aun B 1—2 NENCTBUSA C ONOPOI Ha aIrOpUTM, IIPEIBAPUTEIBHO
pa3o0paHHBIA COBMECTHO C, HMCIOJIB3YS 3aKOHbI U (OPMYJIbI, CBS3bIBAIONMINE (U3UUYECCKUE
BEJIMYMHBI: Ha OCHOBE aHAlM3a YCJOBHS 3a/ladydl 3allChiBaTh KPATKOE YCIOBHE, BBHISBISTH
HEJIOCTAIOIINE WM M30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI M (OPMYJIbI, HEOOXOAUMBIC IS
pelIeHus, TMPOBOIUTh pAc4Y€Thl W OLEHWBATH C TIOMOMIBIO YYHTENS PEaTHCTUYHOCTh
MOJIYYEHHOT 0 3HAaUeHUs (PU3NUECKON BEITHUNHBI,

UMETh TpeACTaBlIeHUE O MpoljeMax, KOTOpble MOXXHO PEHIMTh MPH MOMOLIM (PU3UUECKUX
METOJIOB; HCIOJIb3Yysl OMHCAHHME WCCIEeIOBaHUs, MOCIEe MPEIBAPUTENLHOTO OOCYKICHUS C
MEJaroroM BBIACIATH TPOBEPSIEMOE TNPEANONOKEHNUE, OIEHUBATh IMPABUIHHOCTh TOPSAKA
MIPOBEJICHUSI MCCIIEIOBaHMs, AeNaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3yibTaThl HAOMIOACHUIN U
OTIBITOB;

yMEThb HaxXxOJWTh C HCIOIb30BaHUEM IM(GPOBBIX 00pa30BaTENbHBIX PECYPCOB OMBITHI IO
HaOM0IeHNI0 (U3HYECKUX SBJICHUN WU (DU3UYECKUX CBOWCTB Tell (M3yue€HHE BTOPOTO 3aKOHA
HeroToHa, 3aKkOHa COXpaHEHUs HHEPruH; 3aBUCHMOCTh IeEpUoJa KoyiieOaHWil NpPYKHMHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBHUCUMOCTH OT aMIUIUTYIbl MajbIX
KoJIeOaHU; TMPAMOJIMHEWHOE PAaCHpOCTPAaHEHUE CBETA, Pa3JIOKEHUE Oelloro CBETa B CIIEKT;
M3Y4YEHHE CBOMICTB M300pa)kKeHUs B IUIOCKOM 3epKajie M CBONCTB HM300pakeHUs IpeaMeTa B
cobupatomield JuH3€; HAOMIOJCHME CIUIOUIHBIX M JIMHEHYaThIX CHEKTPOB HW3IY4YEHHs):
CaMOCTOATENILHO COOMpPaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa 0OOpYyJOBaHHS C ONMOPOW Ha
CXEMYy; OMHUCHIBATH XOJ] OMBITA M €r0 Pe3yIbTaThl, (HOPMYITHPOBATH BHIBOABI O] PYKOBOJICTBOM
neaarora;

MPOBOAMUTH MPHU HEOOXOIMMOCTH CEPUI0 TMPSMBIX H3MEPEHM, ONpeiensis CpeaHee 3HaueHue
U3MEPSIeMO BENUYUHBI (POKYCHOe paccmosnue cobuparoujeti nuH3bl); 000CHOBBIBATH BHIOOP
croco0a U3MEepeHUsI/M3MEpUTETHLHOTO TPHOOpa;

IPOBOJAUTH COBMECTHO C TMENaroroM HCCIeA0BaHUE 3aBUCHUMOCTEH (U3MUECKUX BEIMYMH
C MCTIOJIH30BAaHUEM TIPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM
IBUKEHUHM O€3 HadallbHOM CKOpOCTH; IMepuoja KojJeOaHWH MaTeMaTH4ecKoro MasiTHUKa OT
JUTMHBI HUTH; 3aBUCUMOCTH yTJia OTPAKCHHsI CBETa OT yIJia MaJCHUS M yria MPEeIOMIICHUS OT
yriia najieHus): mociie o0CyKIeHUsI Mo/l PYKOBOACTBOM IeAarora IIaHUpOBaTh HCCIEI0BaHUE,
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yJbTAThl MOJYYCHHON 3aBUCUMOCTH (PU3NUYECKUX
BEJIMYMH B BUJIE TaOIHIl U IpaUKOB, JeJIaTh BBIBOJIBI 10 pe3yIbTaTaM HUCCIIETOBAHMUS;
COOTHOCUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUUYHH (CPEIHSSA CKOPOCTh U YCKOPEHUE Tella
IpU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHME CBOOOJIHOTO MAACHUs, >KECTKOCTh MPY>KUHBI,
KO3 (ULIMEHT TpeHUs CKOJIbKEHUS, MeXaHudeckass padoTa U MOIIHOCTh, YacTOTa U MEPHOL
KojeOaHWii MaTeMaTHYeCKOro W MPYKUHHOTO MAasTHHKOB, OINTHYECKas CHIIa COOMparomiei
JIUH3bI, PAJMOAKTUBHBIN (OH): C TMOMOIIBIO MeJarora IJIAHUPOBAaTh H3MEPEHHs; COOMpaTh
AKCIIEPUMEHTAILHYI0 YCTAHOBKY U BBITIONHSTH U3MEPEHHUS, CIIETysl PENI0KEHHON NHCTPYKITUY;
BBIUHCIISATh 3HaYCHHE BEJIMYMHBI U aHAJIM3UPOBATH MOJyYEHHbIE PE3yIbTaThl C yUETOM 33JaHHOMN
IIOIPELUIHOCTU U3MEPEHUN;
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coOo1aTh MpaBWiIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ jgabopaTOpHBIM 000pYIOBaHHUEM
1ocJye MpeaBapUTEIbLHOTO 00CYKICHHUS C MEaroroM;
COTIOCTABJISITh C MOMOIIBIO TEJarora OCHOBHBIC MPU3HAKH M3YyYEHHBIX (PU3NYECKUX MOJCICH:
MaTepHalibHas TOYKa, aDCOIOTHO TBEPIOE TEIIO, TOUYCUHBIH UCTOYHUK CBETA, JIyY, TOHKAS JIMH34,
IUTaHEeTapHas MOJENh aToMa, HyKJIOHHAs MOJIEeNbh aTOMHOTO S/ipa C OMOPOd Ha METOIUYECKUE
MaTepHabl;
XapaKTepU30BaTh IMOCIE IMPEIBAPUTEIBHOTO OOCYKICHUS C IEJaroroM MPHUHIUIBI JTCHCTBHS
W3YYEHHBIX TPUOOPOB W TEXHHUYECKUX YCTPOWCTB C OMOPOH Ha MX OMHCaHUS (B TOM 4YHCIE:
CIUIOMETP, JATUYUKH TOJIOKECHHUSI, PACCTOSHUS U YCKOPEHUS, paKeTa, 3XOJIOT, OYKH, TEPUCKOII,
doroarnmapar, ONTHYECKAE CBETOBOJIBI, CIIEKTPOCKOIL, TO3UMETp, Kamepa BuiibcoHa), uemonb3ys
1 poBbie 00pazoBaTEIbHBIE PECYPCHI;
UCIIONIb30BaTh IO/ PYKOBOJCTBOM TM€arora CXeMbl M CXEMaTU4YHbIe PHUCYHKH H3yYEHHBIX
TEXHUYECKHX YCTPOWCTB, H3MEPUTEIHHBIX TPUOOPOB W TEXHOJOTUYECKHX MPOIECCOB MpPHU
pelleHnr y4eOHO-TIPAKTHUECKUX 3ajad; ONMTHUYECKUE CXEMBI ISl MOCTPOSHUsST M300pakeHUull B
TUTOCKOM 3€pKaJie ¥ COOMPAIOIIEH JTHH3E;
NPUBONUTH TPUMEPHI/HAXOAUTh WHPOPMALKMI0 O MPHUMEpax MPaKTUIECKOTO HCIIOIb30BaAHHS
(bu3MUeCKUX 3HAHUI B MOBCEAHEBHOM XKU3HU AJIs 00ecrieueHrs 0€30IacHOCTH NPy 00paIleHuu C
npubopaMH W TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3IIOPOBBS M COOJIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroleil cpene;
OCYIIECTBIISATH MMOJ PYKOBOJCTBOM IeJarora movuck mHGopManuu (PU3NUeCKOro COACpKAHUS B
cetn UMHTepHET, camMOCTOATENbHO (OPMYJIHPYS IMOWCKOBBIM 3ampoc, HAXOIUTh IYTH
OTIpeieNieHUs] JOCTOBEPHOCTH IMOTYYCHHOH WHGOpMAIMM HA OCHOBE UMEIONINXCS 3HAHWHA H
JOTIOTHUTEIBHBIX UCTOYHUKOB;

— UCIIONIb30BaTh MPHU BBHITIOJTHEHUH Y4YeOHBIX 3aJaHWil OTOOpaHHYIO MEAarorom

HAYYHO-TIONYJISIPHYIO JIUTEpATypy (PU3MYECKOTO COJAEp)KaHUs, CIpPaBOYHBIE MaTepualbl,
pecypcel cetr WHTepHeT; BianeTh NpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHUs
nH(pOpManuu U3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYTyIO C OMOPOM Ha aJITOPUTM U YTOUHSIONINE
BOIIPOCHI TeJarora; co3faBaTh IMOJ PYKOBOJCTBOM IeAarora ¢ OOCYXKICHHEM IUIaHa padoThI
NMHUCbMCHHBIC W YCTHBIC COOGH.ICHI/IH Ha OCHOBC I/IHq)OpMaI_II/II/I N3 HECKOJBKUX HNCTOYHUKOB
¢u3nYecKoro  copepikaHus, IMyOJUYHO MPEACTABIATH  PE3YJNbTaThl MPOCKTHOM WM
UCCIIEIOBATENIbCKOM  JESITENbHOCTH; TPH 3ITOM TPaMOTHO HCIOJB30BaTh  H3YYECHHBII
MOHATUMHBIN anmmapaT H3y4yaemMoro pasjena (U3WKH ¢ COMNPOBOXKAATh BBICTYIUICHUE

Mpe3eHTaIHel ¢ y4€TOM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBo 4acos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabsnbie IIpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pazgen 1. ®usnka u e€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa
bubmunoreka LIOK
1.1 o - 2 0 0
H3HIa - Hayka o fpupose https://m.edso0.ru/7f416194
but6mmoreka [IOK
1.2 o 2 0 1
MIBHHCCIIE BETHHMHBL https://m.edso0.ru/7f416194
but6mmoreka [IOK
1. E i 2 1
3 CTECTBEHHOHAYYHbBI METO/ MMO3HAHUS 0 https://m.edsoo.ru/ 7416194
Hroro no pazneny 6
Paznen 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOCHUH BellleCTBA
but6mmoreka [IOK
2.1 1
CTpoenne peuiecTsa 0 0 https://m.edso0.ru/7f416194
59 JIBr>KeHUE 1 B3aUMOJIEVICTBHE YAaCTHI] 5 0 1 bu6nuoreka [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
but6mmoreka [IOK
2.3 A 2 0 0
[PETATHRIC COCTOANHA BellecTa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHue U B3aUMoO/IeiicTBHE TeJl
3.1 MexaHndeckoe IBIKEHNUE 3 0 0 bubmorexa HOK

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

3.2 Mkepuus, Macea, MI10THOCTS 4 1 https://m.eds00.ru/7f416194
but6mmoreka [IOK
3.3 Cuna. Bugst cun 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH M Ta30B
41 JaBnenue. llepenaua naBineHus: TBEpAbIMU 3 0 bubmmoreka [JOK
' TeJIaMHM, )KUJKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.2 JlaBieHe K KOCTH > 0 https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.3 Atmocheproe rasnenue 6 0 https://m.eds00.ru/7f416194
44 JleficTBHE KUIKOCTU U T'a3a Ha OTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen 5. Pabora u MOIIHOCTB. JHepPrus
bubmunoreka LIOK
51 Pabora i momeoCTS 3 1 https://m.edsoo.ru/7f416194
bubmunoreka LIOK
52 Tpocteie mexaru3Mb! > 1 https://m.eds00.ru/7f416194
but6mmoreka [IOK
53 Mexaneckas SHeprus 4 1 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIACC

KouunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbIe
Ne /i P Konrtpoabusie IIpakTHueckue (idpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypcebl
Pa3pen 1. TenioBblie iBJIEHUS
. bubmuoreka [JOK
1.1 CtpoeHue u CBOIMCTBA BEIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
12 Tertosbie npouecch! 21 2 ° https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiiekTpH4ecKHe M MATHUTHBIC SIBJICHHSA
DIIeKTpUYECKUE 3apsiabl. 3apsyKEHHbIE TEJa bubnmoreka [JOK
2.1 . 7 0 1
U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . bubmoreka [{OK
2.2 [ToCTOSIHHBIN STIEKTPUIECKUNA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
23 Martiribie ABIeHHS 0 L 15 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IICKTPOMArHHTHAS HHAYKIUHS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145
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9 KUIIACC

KouunyecTBo 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne /i P Konrtpoabusie IIpakTHueckue (idpp )
NMPorpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThI padoTshI
pecypchbl
Pa3zgen 1. Mexanndeckue siBJIeHUSA
MexaHn4ecKoe JBHKCHUE U CIIOCOOBI €T0 Bbubmunoreka LIOK
1.1 10 0 1
OTHMCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3 10 0 3
AKOHET COXpAHEHITA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3gen 2. Mexann4deckue KoJ1e0aHUA U BOJHBI
bubmunoreka LIOK
2.1 M 0 7 0 3
CXAMHMHCCINE KOJCOARHA https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
2.2 M .3 8 1 3
CXAHMHICCIHE BOJIHEL. JBYX https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
DIIEKTPOMAarHuTHOE MOJE U bubnmnoreka [JOK
3.1 6 0 2
3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3gen 4. CBeToBBI€ AABJICHUS
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 0 2 Bu6muotexa [JOK
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Bbubmunorexa LIOK
4.2 JIuH3bI U onTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenue 6enoro cBeta B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBbI€ SIBJIEHUS
but6mmoreka [IOK
5.1 Henyckanue U normiomeHue ¢BeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
: A 7 1
>3 FICPHBIC peariutit https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 17
Pasznea 6. [loBTopuTE1bH0-00001IAOIMH MOYJIb
[ToBTOpenue u 0000IIEHUE CONEPIKAHUS bu6nuorexa [IOK
6.1 9 2
Kypca Gpu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27

27


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

YUYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
HNPOLECCA
OBA3SATEJBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

» dusuka, 7 xknacc/ [epsimkun .M., iBanoB A .., AkimonepHoe 0011eCTBO
«M3parenbcTBO «lIpocBemieHne»

» dusuka, 8 knacc/ [lepeimkun A.B., OG11ecTBO ¢ OTpaHUYCHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkinonepHoe odmiecTBo «M31aTenbcTBO
«IIpocseuieHue»

» Gusuka, 9 knacc/ [lepeimkud A.B., ['yrauk E.M., O611ecTBO ¢ OrpaHMuYeHHOM
OTBETCTBEHHOCTHIO «[PODAY; AkinonepHoe odmiecTBo «M31aTenbcTBO
«IIpocseuieHue»
®dwusznka. KoHTponbHBIC U caMOCTOSTENbHBIE paboThI 10 dusuke. 7 kiace (coct. O.U.
I'pomiieBa).

®wusznka. KoHTponbpHBIC U caMOCTOSTENbHBIE paboThI 10 ¢usuke. 8 kimace (coct. O.U.
I'pomiieBa).

®dusuka. KoHTposibHbIe U caMOCTOsITENIbHBIE paboThI 1o gu3uke. 9 kinacc (coct. O.U.
I'pomiieBa).

®duszuka. CoopHUK 3a1a4 110 ¢usnke. 7-9 knaccel (aBrop A.B. Ilepbimkun).
METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA

®dusuka. Meroaunueckoe nmocooue. 7 knacc (aBropsl E.M. I'ytHuk, E.B. PribakoBa).

®dusuka.7 kinacc. KoHTpoapHO-u3MepuTenbHbie Matepuaisl (coct. H.U. 3opun).

®dusuka. Meroauueckoe nmocooue. 8 kiacc (aBropsl E.M. I'ytauk, E.B. PribakoBa,
E.B. lllaponuna)

®dusuka.8 kinacc. KoHTpoapHO-u3MepuTenbHbie Matepuaisl (coct. H.U. 3opun).

®usznka. Temarnueckoe mianuposanue. 9 knacc (aBrop E.M. ['yTHuHK).

®dusuka.9 kinacc. KourpoabHo-u3Meputeababie matepraiibl ( coct. C.B. JIo30BeHKO).

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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

http://resh.edu.ru/subject/28/7

http://class-fizika.ru

http://fiz.1september.ru

http://yos.ru
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