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[TOSAICHUTEJIBHASA 3AINMCKA

AnantupoBanHasi pabouasi mporpamma 1o (Gu3uke st 00yUaroIuXcs ¢ 3a1ePKKOI CHXUYECKOTO
pasButus (manee - 3I[IP) Ha ypoBHE OCHOBHOTO O00ImIero oOpa3oBaHWs IOATOTOBICHA HA OCHOBE
@denepanbHOTO TOCYJAPCTBEHHOTO O00pPa30BaTENbHOIO CTaHAAapTa OCHOBHOTO OOIIEro 0Opa3oBaHMs
(ITpuxaz MunnpocBemennss Poccum ot 31.05.2021 1. Ne 287, 3apeructpupoBaH MHHHCTEPCTBOM
toctunin  Poccutickoit @enepanum  05.07.2021 1., per. Homep 64101) (manee - ®I'OC OOO),
denepallbHOH  aIanTHPOBAHHOW 00pa30BaTEIBPHONM TIPOrPaMMbl  OCHOBHOI'O 00IIero o0pa3oBaHUs
obyuaromuxcs ¢ OB3 (manee ®AOIT OO0), npukaz Munnpocsenienus: Poccun ot 24.11.2022r. Nel1025,
3apeructpupoBan MuHnuctepcTtBoM toctuiiun Poccuiickoir ®epepanuu 21.03.2023 1., per. Homep —
72653), dpenepanbHOIl pabodeil mporpaMMbl OCHOBHOTO 001Iero o0pa3oBaHus Mo npeamety «Dusukay,
Konuenmmu mnpenoxaBanust ydeOHoro mnpeamera «®Pusnmka» B 00pa30oBaTENbHBIX OPraHU3AIMIX
Poccwuiickoit denepanuu, peanns3yonmx OCHOBHbIE 001e00pa3oBaTenbHble MPOrpaMMbl, (heaepaabHOn
IporpaMMbl BOCIIMTaHUS, C YYE€TOM pAaCIpeleleHHbIX IO KJaccaM IpOBEPSEeMbIX TpeOOBaHHM K
pe3yibTaTaM OCBOSHHS (peiepanbHON alalTUPOBAHHOM 00pa30BaTEILHON TPOrPaMMbl OCHOBHOTO O0IIIETO
o0pa3oBaHMs 00YJAFOIIUXCS C 33aIEPKKON IICHXUYIECKOTO Pa3BUTHSL.

O0mas xapakrepucTuka y4deOHoro mpeamera «®@uszuka»

VyeOnbiii mpenmer «@Pu3uKa» ABISETCS CHUCTEMOOOPA3YIOUIMM JUIS €CTECTBEHHOHAYYHBIX
MIPEIMETOB, TOCKOJIbKY (pU3HUECKHe 3aKOHBI MUPO3IaHHS SIBJISIFOTCSI OCHOBOM COAEPKAHUS KypCOB XHMUH,
Ouosioruu, reorpaguu U actpoHOMuHM. DH3MKA BOOpY)KaeT OOYyYArOIIMXCS HAYYHBIM METOA0M
MO3HaHUS, MO3BOJISIIOIIUM I0JTy4aTh OOBEKTHBHBIE 3HAHHS 00 OKPYXKAroIIeM MHpE.

[lpeqmer MakcMManbHO HampaBieH Ha (opMUpOBaHME UWHTEpeca K NPUPOAHOMY U
COLIMAJILHOMY MHpY, COBEpPUICHCTBOBAHME II03HABATEIBHON AesTenbHOCTH oOywarommxcsi ¢ 3IIP 3a
CYET OBJIAJICHUS MBICIUTEIBHBIMU OTEpAlsIMU CpaBHEHHUS, OO0OOIIEHUS, pPa3BUTHE CIOCOOHOCTU
apryMEeHTHPOBaTh CBO€ MHEHHE, (DOPMHUPOBAHHE BO3MOKHOCTEW COBMECTHOW IESTEILHOCTH.

N3yuenne ¢U3MKH CcHOcOOCTBYeT pa3BUTHIO Yy oOydatoummxcst ¢ 3IIP mpoctpancTBeHHOTO
BOOOpakeHUsI, PYHKIMOHAIBHOW T'PAMOTHOCTH, YMEHHS BOCIIPUHUMATh M KPUTHUYECKH aHAJIH3HPOBATH
UH(OPMAIUIO, MPEJCTABICHHYIO B Pa3IMYHBIX (OpMax. 3HAUMMOCTH MPEIMETA /ISl Pa3BUTHUS )KU3HEHHOMN
KOMIIETCHIIUN 00YYarOIIMXCsl 3aKITI0YaeTCs B YCBOSHHH OCHOBBI (DM3MUYECKUX 3HAHUN, HEOOXOAUMBIX IS
MOBCEIHEBHOM KM3HU; HABBIKOB 3I0POBOTO M 0O€30MAaCHOTO IJIsl YEJIOBEKa U OKPY’KAIOIIEH ero cpeibl
oOpa3a xu3HH; (HOPMHUPOBAHUU IKOJIOTUIECKOU KYJIBTYPHI.

[Iporpamma oTpakaer coaepkaHue oOydeHus mnpeamery «®Dusmka» ¢ y4eToM OCOOBIX
oOpa3oBaTenbHbIX NoTpeOHOCTE oOywaromuxcsi ¢ 3[IP. OnageHue NaHHBIM Y4eOHBIM MPEAMETOM
NPEACTaBISIET ONPEIEICHHYIO TPYIHOCTh A oOydaromuxcsi ¢ 3I1P. DTo cBsi3aHO C OCOOCHHOCTAMHU
MBICIIUTEIILHOW JIeSATETbHOCTH, MEPHOJANYECKMMHU KOJICOaHUSIMU BHUMAHUS, MaJbIM OOBEMOM MaMSITH,
HEJIOCTAaTOYHOCTHIO OOINEro 3amaca 3HaHWi, NMOHMKEHHBIM IT03HABATEIBHBIM HWHTEPECOM W HU3KUM
YPOBHEM PEYEBOTO Pa3BUTHSL.

Jis mpeomoneHus TPYAHOCTEH B W3ydeHHWH ydeOHoro mpeamera «Pusmkay HeoOXomnma
aganrTanus o0beMa M XapakTepa yueOHOro MaTepuasa K MMOo3HaBATEIIbHBIM BO3MOKHOCTSIM JTaHHOM
KaTeropuM OOYYaloIIUXCsl, y4eT HMX OCOOEHHOCTEH pa3BUTHS: UCTIOIB30BAHUE aJITOPUTMOB,
BHYTPHIIPEIMETHBIX M MEXITPEIMETHBIX CBSI3€H, OCTEIIEHHOE YCIOKHEHHE U3y4aeMOTo MaTepuaia.
JanHasi mporpamMma KOHKPETH3UPYET COAEp)KaHHE MPEAMETHBIX TEM B COOTBETCTBHH C
TpeOOBaHUSAMHI 00Pa30BaTENFHOIO CTAHAAPTa, PEKOMEHAYEMYIO MOCIIEA0BATEILHOCTh U3YyUCHHS
pas3zienoB (U3UKU C YYETOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTHKH y4eOHOTO
MpoIecca, BO3PACTHBIX M TICHXOJIOTHYECKNX ocoOeHHocTel oOydatomuxcs ¢ 3[1P Ha ypoBHe
OCHOBHOTO 00ImIero 00pa3oBaHMs, ONPEAETsIeT MHHUMAIbHBIH HAOOp OIBITOB, JAEMOHCTPALHi,
NPOBOJMMBIX YYHUTEIIEM B KJIAcce, JJAOOPATOPHBIX PabOT, BBHIMOIHAEMBIX OO0YYAIOIIUMHUCS.

MeTtonuueckoit OCHOBOM H3yuyeHHs Kypca «Pu3nka» Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHus
SIBJIIETCS ~ CUCTEMHO-JIEATEIbHOCTHBIM  TMOJAX0A, oOecrneuyuBaromuid  JOCTH)KEHHE  JIMYHOCTHBIX,
METANpPEIMETHBIX U TPEJAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB IMOCPEJACTBOM OpPTraHU3aIMU aKTHBHOM
MIO3HABATEJIbHON JIEATENIFHOCTH OOYYaIOIIMXCsl, YTO OYEeHb BaKHO Mpu oOydenun xaereit ¢ 3IIP, mms
KOTOPBIX XapaKTepHO CHW)KCHHE MO3HABATEILHOW aKTHBHOCTH.

Heau u 3aga4uu u3yyeHus ydyeOHoro npeamera «Pu3nkay
Obwue yeru w3ydeHus ydeOHoro mnpeaMera «@Du3mKa» TMPENCTaBICHB B (eneparbHON



pabodeil mporpaMMe OCHOBHOTO OOIIET0 0Opa3oBaHUSI.

OCHOBHOH 11€TIbI0 00Y4EHUS JETeH C 3aepKKOU NCUXMUECKOro Pa3BUTUS HA JAHHOM IIpEeIMETe
SIBJISIETCS: TOBBIIICHHE COLMAJIBHOW aJanTaluu JeTed uepe3 NpuUMEeHeHHe (PU3MYEeCKHX 3HaHUM Ha
IPAKTHKE.

Hns obyuaromuxcst ¢ 3I1P, tak ke, Kak W JUII HOPMATHBHO Pa3BUBAIOIIMXCS CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTENbHYIO IPOrpaMMy, JOMHUHUPYIOIIEE 3HAYSHNE TPUOOPETAIOT TaKHe
yenu, Kax:

e OCBOCHME 3HAHUI O METOAAaX HAY4YHOIO MO3HAHUS MPHUPOJbI U (POPMHUpPOBAHHE HA HTOW OCHOBE
MPENICTaBICHUN 0 (PU3MUECKON KapTHHE MHpA;

e OBJAJICHUE YMEHHUSIMH MPOBOJUTH HAOJIOJEHUS MPUPOIHBIX SBJICHUI, ONMUCHIBATh U 0000IIATH
pe3yabTaThl HAOJIOJCHUH, HCIIOJIB30BaTh MPOCThIE HW3MEPUTENbHBIE MPHOOPH UL HM3Y4YEHUS
¢bu3nyecKkux SBICHUIA; MPEICTaBIATh PE3yJIbTaThl HAONIOJCHUN WM HU3MEPEHUIl C MOMOILBIO
Ta6J'II/II_I, Fpa(bHKOB M BBIABIATL Ha 3TOM OCHOBE OMIIMPHUICCKHUE 3aBUCHUMOCTHU; IIPUMCHATH
MOJIyuYeHHbIe 3HAaHUS i1 OOBSICHEHHS Pa3HOOOpPA3HBIX MPHUPOAHBIX SIBJICHUNA W TPOIIECCOB,
NPUHIIMIIOB JIEHCTBUS BaXKHEHIINX TEXHUUECKUX YCTPOMCTB, ISl pereHns GU3NIeCKUX 3a1ad;

e Da3BUTHE IIO3HABATEIBHBIX MHTEPECOB, WHTEIUIEKTYyaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH,
CaMOCTOSITEILHOCTH B TPUOOPETEHWH HOBBIX 3HAHUM, NpU peleHNH (U3NYECKUX 3a1ad |
BBITIOJIHECHUN OKCICPUMCHTAJIbHBIX I/ICCJ'ICILOBaHI/Iﬁ C HCIIOJIB30BaHUEM I/IH(bOpMaHI/IOHHBIX
TEXHOJIOTHH;

e BOCIIMTaHHUC Y66)KIICHHOCTI/I B BO3MOXHOCTH IO3HAHUA 3aKOHOB IMPHUPOJLI, B HGO6XOIII/IMOCTI/I
Pa3yMHOr0 HCHOJb30BaHUS JOCTH)KEHUN HAyKM M TEXHOJOTMH Ui JajdbHEMIero pa3BUTHUS
YeJI0BEYECKOro OO0IIecTBa, yBKEHHS K TBOPLAM HAYKH M TEXHHMKH; OTHOLICHHUS K (U3UKE KaK
K DJIEMEHTY OOIIeYeIOBeYeCKON KYJIbTYPHI,

e HCIIOJIb30BAHHUEC IMOJYUYCHHBIX 3HAHUU 1 YMGHI/Iﬁ AJIs1 peIICHUA NPAKTUYCCKUX 3a1a4 HOBCCI[HCBHOﬁ
KHU3HM, oOecrieueHHsi 0e30IacCHOCTU CBOEH JKU3HM, PalMOHAIBHOIO IPUPOAONOJIb30BAHUS U
OXpaHbl OKpYyXxaroleil cpeabl. JlocTrxkeHne 3TUX Lelell o0ecrednBaeTcsl peleHHeM CIeIyoIX
3a0au:

o 3HakoMcTBO oOyuatomuxcs ¢ 3[IP ¢ meronamu uccienoBaHus OOBEKTOB U SBJICHUH MPUPOJIBI;

. HpI/IO6peTeHI/Ie 3HAHUM O MCXaHUYCCKUX, TCIJIOBLIX, SJICKTPOMAIrHUTHBIX U KBAHTOBBIX SBJICHUAX,
(GU3NUECKUX BEIWYMHAX, XapPAaKTEPHU3YIOMIUX STH SIBICHUS;

o (hopmMupOBaHHE yMEHUH HAOIIOIATh MPUPOJHBIC SBICHUS U BBINOJHATH OIBITHI, JAOOPAaTOPHbIE
pa6OTI>I N 3KCIICPUMCHTAJIBHBIC HUCCIICO0BAaHNA C HUCIIOJIB30BAHUCM HU3MCEPUTCIIbHBIX HpI/I60pOB,
HIMPOKO MPUMEHSEMbIX B MPAKTHUECKOH >KU3HU;

o OBIIQJICHUE TAKHUMH MOHATUSIMH, KaK MPUPOJHOE SIBICHHE, SMIIMPHUUECKU yCTAaHOBJICHHBIN (PAKT,
npoOsema, TUNoTe3a, TEOPETUUYECKUH BBIBOJ, PE3YJIbTAaT SKCIEPUMEHTATBHOM IPOBEPKH;

e TOHMMAaHME OTJIMYMI HAy4YHBIX JAHHBIX OT HENPOBEPEHHOM HH(POpMAIMM, LIEHHOCTH HAYKU
JUIS YJOBJIETBOPEHUS OBITOBBIX, MPOM3BOJCTBEHHBIX M KYJBTYPHBIX MOTPEOHOCTEH uelloBeKa.

OcobennocTu oT0Opa U aganTanuu y4eOHOro Marepuaja no ¢pusuke

OcHoBo#i 00yuenusi ooyqarommxcsi ¢ 3[1P Ha mpeameTax ecTecCTBEHHOHAYYHOTO IIHUKJIIA SBIISETCS
pa3BUTHE y HUX OCHOBHBIX MBICIHMTEIBHBIX OTEpalnuii (aHamu3, CHHTE3, CpaBHEHHE, 000OIIeHHe) Ha
OCHOBE BBITIOJTHEHHUS Pa3BUBAIOIINX YIPAXKHEHUH, popMupoBaHue IPUEMOB YMCTBEHHOH paOOTHI: aHAIIN3
UCXOJHBIX IaHHBIX, INIAHUPOBAHUE MaTepUaa, OCYLIECTBIEHUE OTAITHOIO U UTOTOBOTO CAMOKOHTPOJIS,
a TaKKe OCYLIECTBIISICTCS JUKBUIALMS NPOOENOB B 3HAHUSX, 3aKpEIUICHHME M3yYEHHOro MaTepualia,
0TpabOoTKa aNrOpUTMOB, IOBTOPEHUE MPOIICHHOTO. bobIioe 3HaUeHNe MPUAAETCS] YMEHHIO paccKa3aTh O
BBINIOJIHEHHOM paboTe C NPaBWIBHBIM YHOTPEOJCHHEM  COOTBETCTBYIOIIEH TEPMHHOJIOTHH |
coONIIOIeHNeM JIOTMYECKHX CBsizell B m3nmaraemoM Matepuane. Jlns oOyuatommxcs 3IIP nHa yposae
OCHOBHOTO 00IIeT0 00pa3oBaHMs MO- HPEKHEMY SBISIOTCS XapaKTEPHBIMU: HEIOCTATOYHBIM YPOBEHb
pa3BUTUSL OTIEIbHBIX TCHUXUYECKHX MPOLECCOB (BOCHPUATHS, BHUMAHMs, TMaMATH, MbBILUICHUS),
CHID)KEHHBIM ypOBEHb MHTEIEKTYaJIbHOTO PAa3BUTHSI, HU3KUH ypOBEHb BBIMOJHEHUS Y4E€OHBIX 3aJaHUA,
HHU3Kas  YCHEIIHOCTb oOydeHus. Ilosromy npu usyueHun (usuku TpeOyeTcsl LieJeHANpaBIeHHOE
UHTEJUIEKTyalbHOEe pa3BuTUEe oOydarommxcs ¢ 3IIP, oTBedaromiee MX OCOOEHHOCTAM H



BO3MOXKHOCTSIM. Y4eT ocoOeHHocTeil oOydwaromuxcst ¢ 3[IP TpebyeT, 4yTOOBI NMpHU H3Y4YEHHHU HOBOTO
MaTepHuaiga 00s3aTeIbHO MPOUCXOAMIO MHOTOKPATHOE €ro IMOBTOPEHHE; PACIIMPEHHOE PACCMOTPEHHE
TEM U BOINPOCOB, PACKPBIBAIOIIUX CBS3b (PU3UKU C KU3HBIO; aKTyalu3alusi NEPBHUYHOTO >KU3HEHHOTO
OTbITa O0YYaroIIMUXCsl.

VYcBoeHue MporpaMMHOro Marepuajga 1o (U3UKE BBI3BIBACT OONBIIME 3aTPYJHEHUS Y
obOyuaromuxcst ¢ 3I[1P, mosromy Teopusi m3ydaercs O3 BBIBOJIOB CIOXKHBIX (GopMyi. 3anavn,
TpeOyrome NPUMEHEHHsI CIOXKHBIX MaTEeMAaTUYECKUX BBIYUCICHUN U (POPMYJ, B OCOOCHHOCTH TaKHX
TeM, Kak «MexaHu4yeckoe ABMKEHHUE», «ApxumenoBa cuiay, «MexaHudeckas >IHEPIrUs»,
«DNEeKTpUYECKHe SABICHUS», « DNEKTPOMArHUTHBIE SBJICHUS», PEIIAIOTCS B KJIACCE C IOMOIIBIO YUUTEJIS.

Ocoboe BHUMaHME MpPU HM3YYEHUH Kypca (U3UMKU YyHIeIIeTcs NMOCTAHOBKE W OpraHU3alUH
9KCHEPUMEHTa, a TaKXKe IPOBEJACHUIO (IIPEUMYIIECTBEHHO Ha KaXXJOM YpPOKE) KPaTKOBPEMEHHBIX
JEMOHCTpaluid (BO3MOXHO C HCIIOJIb30BAHUEM DJIEKTPOHHOM JeMOHcCTpauuu). HekoTopsie Tembl
00s3aTeNIbHO JIOJDKHBI BKJIIOYATh OMOpHBbIE JabopaTopHbIE pPabOTHI, KOTOpPbIE pa3BUBAIOT YMEHUE
MOJIb30BAaThCS  MPOCTEUIIMMHU  MPUOOpaMM, aHAJIM3UPOBATh IIOJIyYeHHBIE JaHHblE. B cBsi3u c
OCOOCHHOCTSIMM  TOBEICHUST M JAesrenbHocTH  oOywatommxcs ¢ 3[IP  (pacTopmMokeHHOCTB,
HEOPraHU30BaHHOCTH) MNPEAYCMOTPEH CTPOXAWIIHMK KOHTPOJIb 3a COONIONEHHEM MpPaBWI TEXHUKU
0€30MMacHOCTH TIPH MPOBEJICHUH JaO0OPAaTOPHBIX M MPAKTUYCCKUX PadoT.

Bonbioe BHuManue npu uzyueHnn Gusuku nogpoctkamu ¢ 3[1P oOparaercst Ha oBnajieHue UMH
MPaKTHYECKUMU YMEHHSIMH M HaBblkamu. lIpemycMarpuBaeTcs yMeHbIIEHHE 00beMa TEOPEeTUUYECKHX
CBEJICHHIA, BKJIIOUYEHHE OTIECIBbHBIX TEM WM IENbIX pa3[esioB B MarepHaibl s 0030pHOTO,
O3HAKOMHUTEIBHOTO WM  (aKyJIbTaTUBHOTO m3ydyeHus. [IpemmaraeTcss yMmeHblIeHHe o0beMa
MaTEeMaTHYECKUX BBIYMCIICHHUM 3a CUET YBEIMYEHHs KAUeCTBEHHOTO OMMCAHUS SBJICHUH U MPOIIECCOB

JlocTaTouHOoE€ KOJIMYECTBO BPEMEHH OTBOJUTCS HAa pACCMOTPEHHE TEeM U BOIPOCOB,
PacKpBIBAIOIIUX CBA3b (PU3MKH C JKU3HBIO, C TEMHU SBJICHUSMH, HAOIIOICHUSMH, KOTOPBIE XOPOIIO
M3BECTHBI YYEHUKAM W3 UX )KU3HEHHOTO OIBITA.

MaxkcumanabHO UCHOIB3YIOTCS MEXKIIPEIMETHBIE CBSI3U ¢ TAKUMU JUCLHUIUIMHAMM, KaK Teorpadus,
XUMUs1, Ouosorus, T.K. ooydaromecs ¢ 3[IP ocoOeHHO HyKIar0TCs B MIPETIOHECEHUU OHOTO U TOTO K€
y4eOHOro MaTepuaja B Pa3UYHBIX aCMEKTaX, B €r0 BapbHPOBAHUH, B HEOJHOKPATHOM IOBTOPEHUH U
3aKpeIyICHNH TOMyYEHHBIX 3HAHWHA M TMpakTH4eckux ymeHwuil. [lo3Bomsisi paccmaTpuBath OJUH U TOT
Ke ydeOHBIH MaTepuaj C pa3HbIX TOYEK 3PEHUs, MEXKIPEAMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JTy4lleMy
OCMBICJICHHIO0, 60JIe€ TPOYHOMY 3aKPETICHUIO TTIOJTYYSHHBIX 3HAHUN U PAKTUIECKUX YMEHUU.

Hpumepnsbie BuABI AesTebHOCTH oOy4darwmmxcss ¢ 3IIP, o0ycioBiieHHbIe 0CO0BIMM
o0pa3oBaTeILHBIMH MOTPEOHOCTAMHU U 00eCIeYnBAIOIIHE OCMBICJIEHHOE OCBOEHHE COAEePKAHUU
oOpa3oBaHus Mo npeamMery «Ouzuka»

[TpumepHas TemaTHyecKasi 1 TEPMHHOJIOTHYECKast JIEKCUKa 10 Kypcy ¢usnku coorBeTcTByeT OOII
000.

Copneprxanue BHIOB AesTeNbHOCTH oOyvaromuxcs ¢ 3I1P Ha ypokax (u3uku ompenensieTcss ux
0coObiMH 00pa3oBaTeNbHBIMU MOTpeOHOCTAMU. [TomuMo mmpoko ucnoabzyeMbeix B G@OIT OO0 obmux
JUIsl BceX 00ydaromuxcs BUAOB JACSITEIBHOCTH CIIEAYET YCHIUTD BUABI NEATSIbHOCTH, CICU(UYHBIE IS
JTAHHOM KaTeropuu nereil, oOecrneumBalove OCMBICICHHOE OCBOCHHME COAEp)KaHUs 00pa30BaHUs IO
NpEeIMETy: YCWICHUE TPEAMETHO-TIPAKTUYECKOW IEeSATENbHOCTH C aKTUBU3AlMEH CEHCOPHBIX CHCTEM;
OCBOCHME MaTepHaja ¢ OIOpPOH Ha aJrOpUTM; «IIOIIArOBOCTHY» B M3YUYEHHHM MaTepuasa; MCIIOJIb30BaHHE
JIOTIOJTHUTEIIBHOM BU3YalIbHOM OMOPHI (CXeMbI, Ia0I0HBI, OTIOPHBIE TAOJIHUIIBI); PEUEBOW OTYET O MpOoLecce
U pe3yibTaTe JesATeIbHOCTH; BBHIMOJHEHHE CIEUUANIbHBIX 3aJaHui, 00eCIeYMBAaIOIUX KOPPEKIIUIO
peryysuun y4eOHO-03HaBaTEIbHON ACSITEIbHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yJibTaTa.

Hns oOyuatomuxcs ¢ 3[IP cymecTBeHHBIM SBISFOTCS TPHEMBI pabOThl € JIGKCHUECKUM
MaTepuaioM 1o mnpenmety. [IpoBomautcs crnemmanbHas paboTa MO BBENEHWIO B aKTUBHBIM CIIOBaph
00ydJaromuxcsi COOTBETCTBYIONIEH TePMUHOJOTHH. V3ydaeMbie TEpMUHBI BBOJSATCS HA TOJIUCEHCOPHOM
OCHOBE, 00s3aTeNbHa BU3yallbHAs MOJIEPKKA, AITOPUTMbI PabOThl C ONMPEACIEHUEM, OMTOPHBIE CXEMBbI
JUISL aKTyaJlu3alid TePMUHOJIOTHUH.

B cBsa3u ¢ ocoObiMu oOpa3oBaTenbHbIMU THOTpeOHOCTAMH oOyuatromuxcs ¢ 3I1P, mnpu



IUITAHUPOBAHUHU PA0OOTHl YUCHHKA HA YPOKE CIEIyeT NMPHIEPKUBATHCS CIETYIONIMX MOMEHTOB!

l. Ipu ompoce HeoOXomWMO: JaBaTh aJIrOPUTM OTBETA; PaspellaTh MOJL30BAThCS ILIAHOM,
COCTABJICHHBIM IIPU TOATOTOBKE JOMAIIHETO 33JaHus; JaBaTh OOJIbIIE BPEMEHU TOTOBHTHCS K OTBETY
Y OOCKH; pas3peiuaTb ACJIaTb IMPECABAPUTCIIBHBIC 3allMCH, IOJb30BAaTbCA HAITIAAHBIMUA IIOCOOUSIMU.

2. Tlo BO3MOXHOCTH 3aJaBaTh 0OYYalOMIMMCS HABOISLIME U yTOUHSIOIIME BOMPOCHI, KOTOPBIE
IOMOTYT MM MOCJEIOBATEIBHO W3JI0XKHUTh MaTepuall.

3. CucremaTudecky NpoBEpATh YCBOGHHE MaTepuaja MO TeMaM YPOKOB, JUIS CBOEBPEMEHHOIO
oOHapy>keHHs TpoOeIoB B MpOIIEAIIEM MaTepHale.

4. B mpouecce u3yyeHHs HOBOTO MaTepuaja BHHMAaHME YYEHHKOB oOpallaeTcs Ha Haubolee
CIIOKHBIE pa3zenbl u3ydaeMoil Tembl. HeoOxomaumo wyame oOpamarscsi K HUM C  BOIPOCAMH,
BBICHSIONIMMU TIOHUMAaHHE Y4eOHOro Marepuana, CTUMYJIHpPOBATh BOMPOCHI NpPU 3aTPyIHEHHUSAX B
YCBOEHHH HOBOTO MaTepuaa.

Mecto yueOHOro mpeamera «®@u3nka» B y4eOHOM ILIaHe

B cootBercTBUU ¢ DenepanabHBIM TOCYIapCTBEHHBIM 00pa30BaTENIbHBIM CTAHIAPTOM OCHOBHOTO
obmiero oOpaszoBaHus y4eOHBIH TpenMeT «Pu3uKa» BXOIUT B MPEAMETHYIO 00JIaCTh
«EcTecTBEeHHBIC HAyKW» W SIBISETCS 00s3aTelbHBIM I u3ydeHus. CojaepkaHue y4eOHOTO mpeaMeTa
«Dusukay, MpeACTaBICHHOE B aJalTHPOBAHHON paboueld mporpamme, coorBercTByeT ®I'OC OOO,
¢denepanbHOIl OCHOBHOI 00pa30BaTENbHOM MPOrpaMMe OCHOBHOTO 00IIero o0pa3oBaHusl, (enepaibHOMl
aIalITHPOBAHHOW 00pa30BaTENIbHON IMPOrpaMMe OCHOBHOTO 0O0ImIiero oOpa3oBaHUs OOyYaromuxcs C
3a/1ep’KKOM TICUXUYECKOIO PAa3BUTHSL.

COJAEPXAHUE YYEBHOI'O TIPE/IMETA «®U3UKA»

7 KJIACC

Pa3znen 1. @usuka u e¢ posib B IO3HAHUM OKPY:Kal0LIero Mupa

dusuka - Hayka o mpupose. SApnenus npupoasl (MC'). dusuueckue ABIEHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, IEKTPUYECKHE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckue BeduuMHBL M3mepenue (usuueckux BeduuuH. QDusuueckue npubopul’.
Tozpewnocmo usmepenuti. MexnyHapoaHas CUCTEMa €IUHHLL.

Kak ¢usuka u Ipyrue ecTeCTBEHHBIE HAyKH M3y4daroT NPUPOAY. EcmecmeenHOHayuHbll Memoo
NO3HAHUA. HAOMOO0EHUe, NOCMAHOBKA HAYYHO20 BONPOCA, GblOBUIICEHUE 2UNOMe3, IKCHEPUMEHM NO
npoeepke 2unomes, oOvACHeHUe HaON00aemo2o AeneHus. Onucanue QuuYecKux sA61eHUll ¢ NOMOWbIO
Mooeneii.

IIpenmer u metoasl GU3UKH.

HMemoncmpayuu’

1. MexaHuYecKye, TEIJIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBbIE SBIICHUS.

2. ®usuyeckre IPUOOPLl U MPOLEAypa HPSAMBIX U3MEPEHHI aHAIOrOBBIM U LU(POBLIM
prudOpoOM.

3. OmnpeneneHne MOrPelIHOCTH SKCIEPHMEHTA.

®Dponmanvhvle 1a6OpamopHvle padomsl ULU INEKMPOHHASA OEMOHCIPAUUL.

1.Onpenenenne IMEHBI JENEHUS H3MEPUTEIBHOTO TpuOopa (MCHOIB3ys TEXHOJOTHYECKYIO
KapTy 3KCIIEPUMEHTA).

2. Hsmepenune o0beMa KUAKOCTH U TBEPJOTO Tela

3. Onpeoenenue pazmepos mManvlx mei.
Pasnen 2. IlepBoHayajibHbIe CBeleHHSI 0 CTPOCHMHU BelleCTBA
CtpoeHue BeliecTBa: aTOMbl M MOJICKYJbL, ux pasmepvi. Onvimbl,  00KA3bIEAIOUUE

'MC - 31€MeHTHI COJIepKaHusI, BKIFOYAIOIINE MEKIIPEIMETHBIC CBSI3H, KOTOPBIC ITOAPOOHEE PACKPHITH B TEMATHIECKOM
TJTaHUPOBAHHH.

231ech U ganee KypCUBOM 00O3HAYCHBI TEMBI, H3yYEHHE KOTOPHIX IIPOBOAMTCS B 03HAKOMUTEIBHOM InIaHe. [lemaror
CaMOCTOSTEIIFHO OIPEEIIET 00bEM H3y4aeMOro MaTepuara.

s Bee lemoncTpanuu u JlabopaTopHbIe pabOTHI, IPEICTABICHHEBIC B COICPKAHIH, TOITYCKAeTCsl (MOKHO) MPOBOJIUTH,
MCTIONB3YST MHPOPMAITMOHHBIE W AJIEKTPOHHBIE TEXHOJIOTUH (ITMPPOBBIE 00pa30BaTEILHEBIE PECYPCHI).



OUCKpemHoe cmpoenue 6eujecmad.

JIBmxenue yactul] Beniectsa. CBs3b CKOPOCTH JIBMKEHHS YaCTHUII ¢ TemrepaTypoil. bpoyHoBckoe
nBwkeHue, 1updysus. Bzaumoodelicmeue uacmuy eewecmsea: RPUMANCEHUE U OMManiKuaHue.

ATrperatHble COCTOSTHUS BEIIECTBA: CMPOCHUE 2A308, HCUOKOCHEU U MBEPObIX (KPUCTALIUYECKUX)
men. Bzaumoceasb medxcoy ceolicmeamu 6ewecms 6 pasHulX acpecamublx COCMOAHUAX U UX AMOMHO-
MonekynapHoim  cmpoenuem. OcobeHnocmu azpe2amHulx COCMOAHULL 800bL.

Jemoncmpauuu®

I. HaGironenne GpOyHOBCKOTO JBIKEHHSL.

2. Ha6monenne auddysun.
DponmanvHble 1a00pamopHbvie padoOmvl U ONbINLLL
I. OrneHka auaMerpa aToMa METOJIOM PSIIOB (C MCITOJIb30BaHHEM (oTorpaduii).

2. OmnbITHl 110 HAOMIONEHHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3.OnbITBl IO OOHAPYKEHHUIO IEHCTBHS CHJI MOJEKYJISIPHOTO NPHUTSDKCHUS (I71eKmpOHHAA
oemoHcmpauus).

Paznen 3. /IBu:xeHHe W B3aUMoOAelCTBHE TeJl

Mexanndeckoe nBmxeHue. PaBHomMepHOoe U HepaBHOMepHOe naBikeHUe. CkopocTb. Cpeowsas
CKOpOCMb NpU HEepasHOMepHOM Oudicenuu. PacueT myTH U BpEMEHU IBUXKEHUS.

SBnenue uHepuUM. 3aKoH uHepyuu. B3aumooleiicmeue men Kax npuyuna usMeHeHusi CKOpocmu
osudicenuss men. Macca kax mepa unepmuocmu meaa. IlnotHocts BemectBa. Cea3b niomuocmu ¢
KOIUYeCmeoM MOEKYNl 6 eOuHuye obvema eewecmsd.

Cuna Kak xapakTepucTUKa B3aumoaencTBus ten. Cuna ynpyeocmu v 3akoH 'yka. Usmepenue cunvi
¢ nomowbio Ounamomempa. SIBjIeHNe TATOTEHU U cuia TshkecTH. Cuna masxcecmu Ha Opy2ux niaHemax
(MC). Bec tena. HeBecomocth. CroskeHre CuIl, HATpaBJICHHBIX MO OJTHOM mpsiMoii. PaBHomelicTByOIIAs
cun. Cuna mpenus. Tpenue ckonvorcenuss u mpenue nokos. Tpenue 6 npupode u mexuuxe (MC).

Jemoncmpauuu’®

. Habmroienne MexaHM4ecKoro JBHKEHHS Tena.
. N3mepenne cKOpOCTH MPSMOIMHEHHOTO IBHKEHHS.

. HaGmtonenue siBneHUs MHEPLUH.

4, HaGnronenne n3MeHeHUsT CKOPOCTH NPH B3aUMOACHCTBUM Tell.
5. CpaBHeHME Macc O B3aUMOJIEUCTBUIO TeEl.
6. Crnoxenue Cuil, HalPaBJICHHBIX 110 OJHOM MPSIMOM.

7. JleMOHCTpanMsl CHJIbI YIIPYTOCTH HA Pa3IMYHBIX MaTepualax.
Dponmanvusle nadbopamophnsvle padomsvl U ONbLIMDBL.

1. OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JABWXKEHHs (LIapUKa B KUIKOCTH, MOJEIN
JIEKTPUUYECKOTO ABTOMOOWIIS U T. 1.) (21eKIMPOHHAA OEMOHCHMPAUUS).

2. Omnpenenenne cpelHel CKOPOCTH CKOJIBXKEHUs OpycKa WM IIapHKa MO HAKIOHHOM
IUIOCKOCTH.

3. OrnpezenieHre MIOTHOCTH TBEPJIOTO Tea.

4. OmnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh PACTSDKEHMs (AedopMaryuu) MpyKUHBI OT

HPUITIOKESHHOMN CHIIBL.

5. OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKCHHUS OT Beca Teina U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBienne TBEPABIX TeJI, JKUKOCTEN 1 ra3oB

Haenenue. Cnocodvl ymeHvuwienus u yseauuenus oaenenusi. /lagnenue easza. 3asucumocmo
oasneHusi eaza om obvema, memnepamypsl. Ilepedaua Oaenenus meepovIMuU MenaAMU, HCUOKOCMAMU U
eazamu. 3axon Ilackans. [Tnesmamuyeckue mawiunsl. 3aBUCUMOCTD JIABJICHUS JKUAKOCTH OT

+3/1ech U Aajee MPUBOIUTCS PaclIMPEHHbIH IepeyeHb JJabopaTOPHBIX padoT U OIIBITOB, U3 KOTOPOTO YUHTENb JeIaeT
BBIOOD IO CBOEMY YCMOTPEHHIO.



riryounsl. Coobwarowuecs cocyowl. I uopasiuueckue MexaHusmol.

Atmocdepa 3emiu 1 atMochepHOE HaBlieHUE. [Ipununsl Cyujecmeosanusi 8030YUHOU 000104KU
3emnu. Onvim Toppuuenniu. Hzmepenue ammocgeprozo Oagienus. 3asucumocms ammocpeprozo
o0aenenuss om 6blcomuvl Ha0 yposHem mops. Ilpubopwl 015 usmeperus ammoc@eprozo 0asieHus.

eticmeue srcuoxocmu u 2aza Ha noepysiceHHoe 6 Hux meno. BeiTakuBaromnias (apxuMe10Ba) CUIa.
3akon Apxumeoa. [Inasanue men. Bosdyxonnasanue.

Hemoncmpayuu

1. 3aBUCHMOCTh JaBJICHUS ra3a OT TeMIepaTyphbl.

2. [lepenavya naBieHUs KUIKOCTHIO U TA30M.

3. Co00MWAIIMECS COCY/IBL.

4, I'upaBiIndeckuii mmpecc.

5. [TposiBnenune neicTBusi aTMOC(HEPHOTO JTaBIICHUSL.

6. 3aBUCHMOCTh BBITAJIKHBAIOIICH CHJIBI OT 00bEMa MOTpYKEHHOW YacTHU Tella U
TUIOTHOCTH JKUJIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOLIEH CHIIBI BECY BBITECHEHHOW >KHIKOCTH.

8. VYcnoBue miiaBaHus TeN: IUIABaHUWE WM TOTPYKEHHUE Tel B 3aBHUCHUMOCTH OT

COOTHOILIEHUS IUIOTHOCTEH TeJa W JKUAKOCTH.
Dponmanvusle 1adopamopHusvie padomsl u ONbINLLL

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHON B JKUIKOCTb
YacTH TeJa.

2. OmnpeneneHre BBITAJIKUBAIOLIEH CHUJIbI, ACUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B
KHUJIKOCTb.

3. [IpoBepka HE3aBHCHUMOCTH BbITAIKHBAIOLIEH CUJIBI, IEMCTBYIOLIEH Ha TEJO B
JKUJIKOCTH, OT Macchl Teja.

4, OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTDH BBITAIKUBAIOLIECH CUJIbI, AEHCTBYOIIEH Ha
TEJO B XKHUAKOCTH, OT 00bEMa MOTPYKEHHOW B JKUIKOCTh YaCTH TeJla M OT IUIOTHOCTU >KUIKOCTH.

5. KoHncTpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHHUE JIOJKH U OIpENEIeHHE e¢
rpy30I0IbEMHOCTH.

Paznen 5. PaGora u MOIIHOCTL. DHeprust

Mexanunueckast paboTa. MOIIHOCTb.

[IpocTbie MexaHW3MBI: pblYar, OJIOK, HAKIOHHAS IUIOCKOCTh. [Ipasuno paenosecus pwiuacd.
Ilpumenenue npasuna paenosecusi pviuaea K 010Ky. «3onomoe npasunoy mexanuxu. KITJ[ mpocTeix
MeXaHU3MOB. [IpocThie MeXaHHU3MbI B OBITY M TEXHHKE.

Mexanunueckast sHeprusi. Kunemuueckas u nomenyuanvhasa snepeus. 1lpeepawjenue 00H020 euoa
Mexanuueckol 2Hepeu 8 Opy2ou. 3aKOH COXPAHEHHs] SHEPruu B MEXaHHKE.

emoncmpayuu

1. [Ipumepsl MPOCTHIX MEXaHU3MOB.

@ponmanvuvie nabopamopnvie’pabomol u onvimot’

1. Onpenenenne paboThl  CWJIBI TPEHHMS MPU  PABHOMEPHOM [BHKEHMM Tela 1o
TOPU30HTAIILHOMN OBEPXHOCTH.

2. UccnenoBanue ycinoBuil paBHOBECHS pblyuara.

3. N3mepenne KIIJl HaKIIOHHOW IUIOCKOCTH (2/1eKMPOHHAA 0eMOHCMPAauus).

4. WN3yyeHne  3akOHa  COXpAaHEHHUsS]  MEXAHMYECKOW  BHEPIUM  (2/1eKmpOHHAA
demoncmpayus).
8 KJIACC

Pa3nen 6. TenmyioBble sIBJIeHUS

OcHogHble NONI0JICeHUs MONIEKYIAPHO-KUHeMUYeCKol meopuu cmpoenus eewjecmsa. Macca u
pasmepvl amomos u Mmonexyl. Onvimvl, noomeepxicoaoujue OCHOBHbIE HNONONCEHUS MONEKYISAPHO-
KUHemu4eckol meopuu.

Mogenu TBEPIOTO, XHUAKOTO W Ta3000pa3HOTO COCTOSHWH BellecTBa. Kpucmaniiuuecxkue u



amopghuvie mena. OOvsicHeHUe CBOUCME 2A308, JCUOKOCMEU U MBEEPOLIX Mel HA OCHOBe NOJONCEHULL
MoNeKyIapHo-kunemudeckou meopuu. CMauMBaHUE U KanuliapHule aeieHus. Teniosoe pacuiuperue u
corcamue.

Temnepatypa. Caa3b memnepamypsbi cO CKOPOCMbIO MENI08020 OBUNCEHUS YACTUY.

BryTpennsis sneprus. Cnocobwsl usmeHerus GHympenHeti SHepeuu: menjionepeoaia u cogepuierue
pabomvi. Buowi mennonepeoauu: menionposooHOCMb, KOHBEKYUs, U3TYYeHUe.

KommuecTBOo TemnoTel. Yoenvnas mennoémkocms eewecmea. Tennoobmen u meniogoe
pasHogecue. YpasneHue meniogozo baiauca.

IInasnenue u omeepoesanue KpUCMALTUYECKUX Bewecms. YOenbHas menioma niae1eHus.
Ilapoobpaszosanue u xonoencayus. Ucnapenue (MC). Kunenue. Yoenvnas menioma napoodpazosanus.
3asucumocms memnepamypol Kunenuss om ammocgeproeo oaenenus. Brasxcnocme sozdyxa.

DHeprus TOIUINBA. YOenbHas menioma ceopausl.

Tpunyunvr pabomur mennosvix dsuecamenei. KIIJ/[ mennosoco dsucamens. Tennosvie osueamenu
u 3awuma okpyoicaioujeti cpeovt (MC).

3axon coxpanenus u npespawjenus snepeuu ¢ meniogvix npoyeccax (MC).

emoncmpayuu

1. Ha6moieHne GpOyHOBCKOTO JIBHKEHHS.

2. Ha6monenue auddysuu.

3. HaGntonenue sBneHUi cMadMBaHUS M KalMWJUIAPHBIX SBJICHUM.

4. HaGmnronenue TEmIoBOro pacHIvupeHus Tedl.

5. V3meHeHne naBieHus rasza npu M3MEHEHHH 00bEéMa U HarpeBaHUU WU OXJIAXKICHHH.
6. [IpaBuiia u3MepeHust TeMiepaTypsbl.

7. Bunel Temonepenaun.

8. OxJakaeHne Npu COBEPIICHUN PaOOTHI.

9 HarpeBanue npu coBepuieHUH pabOThl BHEUTHUMHU CHIIAMH.

10.  CpaBnenue TemnoéMKOCTel pa3IMUYHBIX BELIECTB.

I1. Ha6monenue xkunenus.

12. HaGmojeHue MocTOSHCTBA TEMIEPATyphl MPH IUIABIEHHUH.
13. Mopenu TemnoBwIX JBHraTeei.

Dponmanvivie 1abopamopuvie padGomsl u OnbIMbL

1. OmpiTel 1O  OOHApY)KEHHIO  JCWCTBUS ~ CWJI  MOJIEKYJSIDHOTO — TPUTSDKEHUS
(371eKmponHan 0emoHcmpayus).

2. OMNBITH 1O BRIPANTUBAHUIO KPUCTAIOB TTOBAPEHHOW COJIM WIJIM caxapa.

3. OnbITEl IO HAOIIOJCHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, )KUIKOCTEH W TBEPIBIX TeJl.

4, Omnpenenenre naBieHUs BO3Ayxa B OajIOHE MITIPUIA.

5. OnbIThI, JEMOHCTPUPYIONIUE 3aBUCUMOCTD JIaBJICHHS BO3JlyXa OT €ro o0beMa U
HarpeBaHUs WU OXJIAXKICHUS.

6. HaGuroienne W3MEHEHHsT BHYTPEHHEH SHEPruu Teja B pe3yJibTaTe TEIUIONepeayd U
paboTHl BHEITHUX CHJI.

7. UccnenoBanue sBieHUs TEIIOOOMEHA MPU CMEIIUBAHUH XOJIOAHON M TOpSYEH BOJBI.

8. UccnenoBanue mporecca ucmapeHus..

9 OmnpeneneHne OTHOCUTEIHHONW BIIAYKHOCTH BO3/yXa.

10.  Onpeoenenue yoenvnoii mennomol niasnenus avoa.

Paznen 7. DiekTpudyecKue M MATHUTHBIE SIBJICHUS

Onexmpuszayus men. JIBa poia dIIEKTPHUECKHUX 3apsiioB. B3anmMmonelicTBre 3apsKeHHBIX Tel.

DnexTpudeckoe noje. [Ipunyun cynepnosuyuu 91eKmpuyeckux noieu (Ha KauecmeeHHoM
yposHe).

Hocumenu anexmpuyeckux 3apso0oe. OnemenmapHulii 2nekmpudeckull 3apad. Cmpoenue
amoma. TIpOBOIHUKU M JAMANEKTPUKH. 3aKOH COXPaHEHHs DIIEKTPUYECKOTO 3apsija.

DIeKTPHYECKUA  TOK. Ycnosus — cywecmeosanusi  91eKmpuieckozo  mokd. VICTOUYHHUKA
MOCTOSIHHOTO TOKa. JICWCTBUS AJICKTPHYECKOTO TOoKa (TEIIOBOE, XHMHUYECKOE, MAarHUTHOE).



9ﬂeKmpull€CKu1/7 MOK 6 JHCUOKOCAX U 2a3aX.

PabGora n MomIHOCTH 3JIeKTpUUECKOro Toka. 3axown [ocoyis—/lenya. dnexmpuueckue yenu u
nompeobumenu 1eKmpudeckol dHepeur 8 oOvimy. DNeKkTpudeckas menb. Cuiaa Toka. DJIEKTPUUECKOE
HanpspkeHue. CONpOTHBIIGHHWE TPOBOIHHKA. YOenbHoe conpomusienue geujecmea. 3akoH Oma s
ydacTka 1enu. [locnenoBaTenbHoe U apajiebHOe COSIMHEHUE MMPOBOIHUKOB . Kopomkoe 3amvikaHue.

IToctositHHBIE MarHuThI. B3aumoaeiicTBHE MOCTOSIHHBIX MAarHUTOB. Macuumnoe none. Macnumnoe
none 3emau u e2o sHauenue 0 xncuzhu Ha 3emae. Onvim Ipcmeoa. Maenummuoe noie 21eKmMpuULecKo2o

moka. HpuMeHeHue INEKMPOMACHUNIOB 6 IMEXHUKE. ﬂedcm@ue

MAZCHUNMHO2O0 NOJiA HA I’lpOGO()HuK C

MOKOM. QﬂeKmpodeueameﬂb nocmosiHHo20 moka. Hcnonvzosanue aﬂeKmpodeueameﬂeﬁ 68 MexHuvYecKux

YCmpoucmeax u Ha mpascnopme.

Onvimur  @apades.  Henenue  21eKmpoMacHUMHOU
Onexmpoeenepamop.  Cnocobvl  nonyuenuss  21eKmpuyecKoul
BO300HOBIISIEMBIX HCTOUHUKAX SHEPTHH.

emoncmpayuu
OneKTpu3anus Tel.

YCTpONCTBO U JEHCTBUE NIEKTPOCKOIIA.
DNEeKTPOCTaTUYECKAsT MHIYKIIHUS.

3aKOH COXpPAHEHHUs HIEKTPUYECKHUX 3apsiIOB.
[IpoBOIHUKY U AUIIEKTPUKH.

McTOYHUKH TTOCTOSHHOIO TOKA.

R R

. JleficTBUS 3IIEKTPUYECKOrO TOKA.

10.  Dnexrpuueckuii TOK B KUIKOCTH.

11. Tasosslii paspsn.

12.  WsmepeHue cuibl TOKa aMIIEpPMETPOM.

unoykyuu.  Ilpasuno  Jlenya.
9Hepeuu.  DIIEKTPOCTAHIMM  HA

JIBa pona »3MeKTpUUECKUX 3apsii0B U B3aMMOJCHCTBHE 3apsSKEHHBIX Tell.

MopenvpoBaHue CHJIOBBIX JIMHUW 3JIEKTPUYECKOTO MOJIs.

13 I/I3MepeHI/Ie QJICKTPUYCCKOI'0 HAIIPSAXKCHUSA BOJIBTMETPOM.

14.  Peocrar m marasuH ConpoTHBIIEHHIA.
15. BsaumoneiicTBHE TOCTOSHHBIX MArHUTOB.

16 MOI[GJ'II/IpOBaHI/Ie HCBO3MOXHOCTU pPa3aCICHUsI IOJKOCOB MarHuTa.

17 MOI[C.HI/IpOBaHI/IC MarHUTHBIX II0JIEH MOCTOSHHBIX MAarHUTOB.

18.  OmnwiT Dpcrena.
19. MarnutHoe none Toka. DNEKTPOMATHMT.

20 I[eﬁCTBPIC MAr"iuTHOIO 110Ji1 Ha MPOBOAHHUK C TOKOM.

2 1 . QHCKTPOI[BI/IFB_TCJ'IL IIOCTOAHHOI'O TOKa.

22.  WccrnenosaHue SIBICHUS 3IEKTPOMATHUTHONW WHITYKLIMH.

23.  Onbitel ®apages.

24 3aBUCHMOCTD HaIpaBJICHUA WHAYKIOWMOHHOI'O TOKa OT YCHOBI/Iﬁ €ro BO3HMKHOBCHHUA.

25.  DnekTporeHepaTop MOCTOSHHOIO TOKA.
Dponmanvusle 1adopamophsvie padomsl U ONbINLLL

1. OnbIThl 10 HAOTIOACHUIO DJIEKTPU3ALUK TNl HHAYKIUEH ¥ NPU COMPUKOCHOBEHUH.

2. HccnenoBanue ASUCTBHS DJIEKTPUUECKOTO IMOJIST HA MPOBOJHUKU M JIHAJICKTPUKH.

3. COopka u mpoBepka pabOTHI IIEKTPUUECKON IETH IMOCTOSHHOTO TOKA.

4, H3mepeHue U peryjmpoBaHUE CHIIBI TOKA.

5. W3mepenne U peryaupoBaHUE HaIPsOKCHUS.

6. Hccnedosanue — 3agucumocmu — Cutbl  MOKa, udywjeeo  uepe3  pe3ucmop,  om

CONPOMUGNIeHUs Pe3UCOpa U HANPAICEHUS HA Pe3UCHOPe.
7. Onvimbl,  OeMoHcmpupylowjue  3a6UCUMOCTb

dneKmpuvecKozco conpomueieHus

I’ZpO600HHKCl on eco ()Jlqul, nﬂoma()u nonepedyHoco cederusl u mamepuaid.



8. IIposepka npasuna cirodxicenus HANPAXCEHUl Npu NOCie008amenIbHOM COeOUHEeHUl
08YX pe3uUcmopos.

9. Ilposepkra npasuna 01 cuivbl MoKa Npu NAPAIIETbHOM COCOUHEHUU PE3UCTNOPOS.

10.  Onpenenenue paboTHI HAEKTPUUECKOTO TOKA, HAYIIETO YEPE3 PE3UCTOP.

11. Onpenenenne MOIHOCTH >IEKTPHUECKOTO TOKA, BHIAENSEMOI Ha pe3UCTOpe.

12.  Hccnenopanue 3aBHCHMOCTH CHIIBI TOKA, HAYLIETO 4epe3 JaMIIOUKy, OT HANPSKEeHHUs
Ha HEll.

13 I/ICCHCI[OBaHI/IC MAr"dmuTHOT' O BSaI/IMO,[[CI;'ICTBI/IH IIOCTOSSHHBIX MAr"HuTOB.

14. Msyyenue MarHUTHOrO MONS MOCTOSHHBIX MArHUTOB NPU HUX OOBEIVHEHHH U
pazlesieHuu.

15. MUccnenoBanue neiicTBUS SIEKTPHYECKOrO TOKA HA MATHMTHYIO CTPEJIKY.

16 OHBITLI, ACMOHCTPHUPYIOIHUE 3aBUCUMOCTb CHJIbI B3aUMOJICHUCTBUS KaTymKu C TOKOM
W MariuTa OT CHWJIbI TOKa W HaAIIPaBJICHUA TOKAa B KaTYIIKC.

17. Wsyuenwe neiicTBHMS MarHMUTHOTO TOJISL HA MPOBOJHUK C TOKOM.
18.  HUzyuenue pabomwl snexmpodsucamerns.
19. Wsmepenue KIIJ[ 31eKTpoABHraTENEHON YCTAHOBKH.

20 OnwITE IO HCCIICAOBAHUIO SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIUU: HCCIICIOBAHHC
W3MEHEHHMI 3HA4YCHUSI U HalpapJICHUA WHAYKIHAOHHOI'O TOKaA.

9 KJIIACC

Pa3nen 8. MexaHn4eckue siBJIeHUsI

Mexanunueckoe aABmwKeHHe. MatepuanpHast Touka. Cucrema otcueta. OTHOCHTENBHOCTH
MEXaHHUYECKOTO ABIDKEHH. PaBHOMEpHOE NMpsSMONUHEHOE ABIKEeHUE. Hepasnomeproe npsamonunerinoe
osuoicenue. CpenHss u MCHOBEHHASI CKOPOCMb Mend Npu HepasHOMEPHOM  OBUICEHUL.

Yckopenue. PasHnoyckopennoe npsamonunetinoe osudcenue. CBobomHoe mnaneHue. Onvimol
T'anunes.

Jlunevinas u y2nosas ckopocmu. Llenmpocmpemumenvnoe ycKopeHue.

Ilepsoiii 3axkoH HeroTona. Bropoit 3axkon Herotona. Tperumit 3akon Hsrotona. [lpunyun
Cynepno3uyuu Cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuna mpeHusi CKOIbICEHUsl, CUNA MPeHUs NOKOs,
opyeaue 8udbl MpeHusl.

Cuna TsKecTH M 3aKOH BCEMHUPHOTO TSATOTEHHs. YCKOpEHHE CBOOOIHOTO majneHus. /[euoiceHue
naanem eoxpye Connya (MC). Ilepsas kocmuueckas ckopocms. Hesecomocmuv u nepeepysku.

PaBHOBecue MartepuanabHOW TOUKHU. AOcomomuo meeépooe meno. Pasnosecue meepoozo mena c
3aKkpenienHol ocvlo epawjerus. MoMeHT cuibl. Llenmp msscecmu.

Wmnynee tena. Hzmenenue umnynvca. Hmnynve cunvl. 3aKOH COXPAaHEHUS MMITYJIbCA.
PeaktuBHoe asmxenue (MC).

Mexanunueckast pabota u MOIIHOCTb. Pabota cun TspkectH, ynpyeocmu, mpenus. Ceazv snepeuu
u pabomsi. TloTeHIMANbHAS DHEPrUsl Tejia, MOJHITOTO HAJ TOBEPXHOCTBIO 3eMiH. [lomenyuanvHas
9Hepeus corcamoli npysxcunvl. Kunerndeckas sHeprusi. Teopema o KuHemuyeckou 3Hepeuu. 3aKOH
COXpaHEHHsI MEXaHMUYECKOW SHEPTHH.

emoncmpayuu

1. Habnronenne MexaHnueckoro JBMKEHUS Tela OTHOCUTEIILHO Pa3HbIX Tell
oTcueTa.

2. CpaBHeHHMe MyTel W TPAEKTOPUN ABMKEHHUS OJIHOTO M TOTO K€ TEela OTHOCHTEIHHO
pa3HBIX TEN OTCYETA.

3. N3mepenne CKOPOCTH M YCKOPEHHS MPSIMOJIMHEMHOTO JBMXKEHUS.

4, UccnenoBanne mpu3HAKOB PaBHOYCKOPEHHOTO JIBHKEHHUSI.

5. Habmronenne aBuxkeHust Tena 1Mo OKPYKHOCTH.

6. HaGnronenne  MeXaHWYeCKMX  SIBICHWH, MNPOUCXOMSIIUX B CHUCTEME  OTCYCTA



«Tenexka» Mpu e¢ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHHHM OTHOCHUTEIHHO KaOMHETa (DU3UKH.

7. 3aBUCHUMOCTh YCKOPEHHUS TeJla OT MaccChl Tejla U JAeMCTBYIOUICH Ha HETO CHUIIBI.
8. Habmonenue paBeHcTBa CUJl MPU B3aUMOJICHCTBUM TEJ.
9 M3MmeHeHune Beca Tena Npu YCKOPEHHOM JBHKEHHH.

10. Tlepenaua ummynbca mpy B3aMMOJEHCTBUM Tell.

11. Tlpeo6pasoBanust sHEpPruM NpH B3aUMOAEHCTBUH TelL.

12.  Coxpanenue ummynsca Ipu HEYNPYroM B3aHMOJACHCTBUHN.

13. Coxpanenne ummnynsca Opu abCOMIOTHO yHPYIOM B3aUMOJEHCTBUM.
14. Hab6monenue peakTHBHOTO JIBMKEHHUSL.

15. Coxpanenne MexaHUdecKoi SHEPrHH HPU CBOOOJHOM IajICHHUH.

16. CoxpaneHne MexaHMYECKOM SHEPrUM MPH JBUKEHUM Tesa MOJ JAeHCTBHEM IpPYKHMHBI.
DponmanvHsle 1a00pamopHbvie padoOmvl U ONbINLLL

1. Koncmpyuposanue mpaxma 013 paseona u OQlbHetiue20 pagHOMEPHO20 OBUNCCHUSL
WAapUKa it menedicKu.

2. OnpejienieHne CpeiHel CKOPOCTH CKOJBKEHUsS OpycKa WM JIBHKEHHUS IIAPHKA IO
HAKJIOHHOM TJIOCKOCTH.

3. OnpejieieHne YCKOPEHHs Tela NP PaBHOYCKOPEHHOM JBUKEHHH 110 HAKIOHHOM
TLIOCKOCTH.

4, HccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHH TIPH PaBHOYCKOPEHHOM IBM)KCHUH 03
HayaJbHOW CKOPOCTH.

5. Vccrenosanye 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHsS OT CHJIbI HOPMAIILHOTO
JIaBJICHUSL.

6. Onpeenenne Ko>pPUIMEHTA TPEHUS CKOJIBKEHUS.

7. Onpenenenue KECTKOCTH MPY/KUHBL

8. Onpenenenvie paGOTHI CHJIBI TPEHHS TIPH PAaBHOMEPHOM JIBHKEHHMH TeJIa TI0

FOpI/I3OHTaJIBHOﬁ IMOBEPXHOCTH.

9. Omnpenenenne paboThl CHIIBI YIIPYTOCTH MPHU TMOABEME Tpy3a C HCIOIH30BAHUEM
HETIO/IBIKHOTO U TIOJIBMIKHOTO OJIOKOB.

10. Vsyuenme 3akoHa COXpaHEHHS SHEPIUH.

Pasznen 9. Mexannueckne Koj1e0aHHUSI W BOJIHBI

KonebarenbHoe nBuxkeHne. OCHOBHbBIE XapaKTEPUCTHKU KOJEOAHMU: TEepUoj, YacroTa,
amIuutyaa. Mamemamuueckuii u npyscunnvit maamuuxu. [lpespawenue snepeuu npu KonebamenbHOM
O0BUIICEHUUL.

3aryxaromue konebanus. BeiHyxneHHble konebanus. Pe3oHanc.

Mexannyeckue BosiHbl. CBOMCTBa MEXaHUUECKUX BOJIH. [Ipodoibhbie u nonepeynvle 80Hbl. [nuna
B0JIHbL U CKOPOCMb e€ pacnpocmpanenus. MexanuyecKkue 60nbl 8 MEEPOOM meie, CeUCMUYECKUe GOIHbl
(MC).

3ByK. I pomxocms 36yKka u evicoma moua. Ompadgicenue 38yka. Ungpaszeyx u yiompaseyx.

Hemoncmpayuu

1. HaGnronenue konebanuil Ten noj AeiCTBUEM CHIIBI TSDKECTH UM CHIIBI YHPYTOCTH.
2. Hab6monenne kosnebaHuii Tpy3a Ha HUTH M Ha NPYXKUHE.

3. HaGmtonenue BBIHYKAEHHBIX KOJIeOaHMN M pe30HaHca.

4. PacnipocTpaneHne NpoOJONBHBIX U MONEPEYHBIX BOJH.

3. HaGmtonenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKHIT PE3OHAHC.

@ponmanvusvie 1abopamopuvie padbomsvl U ONvIMbL

1. Omnpenenenre 9acTOThl U Neproia KojeOaHui MaTeMaTHIECKOTO MasTHHKA.

2. OmnpeneneHre 9acTOThl U Meproja KoJeOaHui TPYKUHHOTO MAasTHUKA (J1eKMPOHHAA
demoncmpayus).

3. HccnenoBanue 3aBUCHUMOCTH TIeproa KoJeOaHWH MOABEIIEHHOTO K HHUTH Tpy3a OT

JJIMHBI HUTH.



4. HccnenoBanne 3aBUCHMOCTH MTEpHOIa KOJIeOAHUH MPY>KMHHOTO MasTHUKA OT MacChl
rpy3a (371eKmpoHHAaAA 0eMOHCMPaYUsl).

5. [IpoBepka HE3aBUCUMOCTH TIEpUOJA KOJCOAHWH Tpy3a, MOJBEUICHHOTO K HHTH, OT
MacchI Tpy3a.

6. OMBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MIEPHO/ia KoJIeOaHUH
NPYXKHHHOTO MasTHHKa OT MAacChl Tpy3a M JKECTKOCTH TPYKHHEI.

7. N3mepenne yckopeHUs: CBOOOTHOTO TTaICHUS (2/1eKMpPOHHASA
demoncmpayus).

Paznen 10. DiiekTpoMarHuTHOE TOJie M 3JIEKTPOMATHUTHBIE BOJHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMArHuTHele BOJHBL. (Ceolicmea 91eKmpoOMASHUMHBIX BOJIH.
lxana snexkmpomacnummuvlx 6onn. HMcnonv3oeanue 1eKmMpoMACHUMHBIX GONH Ol COMOBOU CEA3U.

OnexTpoMarHuTHas npupojia cBera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.

HHemoncmpayuu

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BosHOBBIE CBOWCTBA CBETA.

®@ponmanvuvie nabopamopnvie’ pabomvl u onvimor’

1. 3yueHue cBOMCTB 37€KTPOMArHUTHBIX BOJH C MOMOIIbI0 MOOMJIBHOTO Tese(oHa.

Pa3zjnen 11. CBetoBble siBJIeHHS

JlyueBas monenb cBera. Vcrounuku cBeta. Illpsamonunetinoe pacnpocmpanenue ceemd.
3ammenusa Coanya u Jlyner. Otpaxenue cBeta. [lnockoe 3epkano. 3akon ompasxicenus: ceema.

[Ipenomiienne cBeta. 3aKOH IpeJIOMIIEHUsl cBeTa. [lonnoe enympennee ompadiceHue ceema.
Hcnonvsosanue noinozo eHympeHHe20 Ompajicenus 6 ONMuYecKux c8emosooax.

Jlunza. Xox mydeit B nmuH3e. Onmuyeckas cucmema gomoannapama, MUKpOCKONA u
meneckona (MC). I'naz kak onmuveckas cucmema. bauzopyxocms u 0anvHozopkocmeo.

Pasnooicenue b6enoco céema 6 cnexmp. Onvimvr Hotomona. Cnooicenue cnekmpanbHblx
Y6emos.

Hemoncmpayuu

1. IIpsimMonuHENHOE PACIpPOCTPAHEHUE CBETA.

2. OTpakeHue cBeTa.

3. [Tonyuenue n300pa>keHU# B MIIOCKOM, BOTHYTOM M BBIMYKJIOM 3€pKajax.
4. [Ipenomnenue crera.

5. OnTuyecKkuii CBETOBOI.

6. Xog nyuei B coOuparolei JuH3e.

7. Xoa ny4ded B pacceuBarolIei JIMH3E.

8. [Tonyuenue n300pa’keHN C MOMOIIBIO JIMH3.

9. [Tpunnmn neiicTBus oToanmapata, MUKPOCKOIIA U TEIECKOIA.

10. Monenp 1i1a3a.

I1. Pasnoxenue Genoro ceeTa B CHEKTP.

12. Tlonydenue Genoro cBeTa NMpU CIOKEHHH CBETA Pa3HBIX LBETOB. Dpormanvible
nadopamopHble padomovl U ONbIMbL

1. UccnenoBanue 3aBUCMMOCTHU YIJIa OTPaXXEHUsI CBETOBOTO Jyda OT YIJIA TMaJCHUsL.

2. 3yueHue xapakTepUCTHK M300pa)KeHUs MpeAMETa B IUIOCKOM 3epKaje.

3. HccnenoBanre 3aBUCHIMOCTH yTJIa MPEIOMIICHUSI CBETOBOTO JIyda OT yIJia MajeHus Ha
TPaHUIIE «BO3yX—CTEKIION.

4, [Tommydenne n300paskeHU# ¢ MOMOIIBIO COOMPAIOIIEH JIMH3HI.

5. Onpenenenne GOKyCHOTO pACCTOSHUS M ONTHYECKOW CHIIBI COOMPAFOIIEH JTMH3BI
(271eKmpOHHAA OeMOHCMPayUs).

6. OnBITH 1O Pa3NIOKEHUIO OEJIOTO CBETA B CICKTP (21E€KMPOHHAA OEMOHCIMPAYUs).

7. OMnBITHl 1O BOCIPHSITHIO IIBETA MPEIMETOB NMPH WX HAOIIOJICHHH Yepe3 I[BETOBBIC

(GUIBTPHL.



Paznen 12. KBaHToBbIE sIBJIeHMA

Onvimet Pesepghopoa m 1utanerapHas Mojenb atromMa. Moxenb atoma bopa. Hcnyckanue u
noznowenue ceema amomom. Keanmeoi.

PagnoakTuBHOCTD. Anvgha-, bema- u eamma-uznydenus. CTpoeHHe aTOMHOTO sapa. Hyknounas
MoOdenb amomnoeo aopa. Mzomonwi. Paduoakmuenvie npespawjenus. Ilepuoo nonypacnaoa amomusix
s0ep.

Snepuble peakuu. 3aKOHbI COXPAHEHUs 3aps0BOTO U MAacCOBOTO uucel. Peakyuu cunmesa u
Oenenus s0ep. Mcmounuxu suepeuu Coanya u 38e30 (MCQ).

Snepnas sHepreTuka. /eticmsus paouoakmueHvix uziydeHuu Ha dcusvie opeanuzmol (MC).

Hemoncmpayuu

CrieKTphl U3My4YEHHs U TOIJIOLIECHHUS.
CrieKkTphl pa3IUYHbIX T'a30B.

. CrnexTp BozopoJa.

1

2

4, HaGmonenue tpexoB B kamepe Buibcona.

5. Pabora cuéTunka MOHM3HPYIOIIMX W3ITY4YEHUIL.

. Peructpanust usnyueHus NpUpOJHBIX MUHEPAIOB U NPOILYKTOB.

@ponmanvuvie n1a60pamopHusvie padGomsl U ONbIMBL

1. VccnenoBaHue TpPEKOB: H3MEPEHME OSHEPTrUM YACTHULBI 10 TOPMO3HOMY HyTH (1O
dboTtorpadusam) (31eKmpoHHaAs OeMOHCMPayus).

2. VI3amepeHne paanoakTHBHOTO (OHA (2/1eKMPOHHAA 0eMOHCHPAWU).

IToBTOpHTEILHO-00001IAKOIMIT  MOAYJIb

[ToBTOpHUTENHHO-0000MAIOIIMI MOIYJIb TpPEAHA3HAYEH [UIsl CUCTEMATHU3allMd W O00OOUICHHS
HPEMETHOTO CO/IEPKaHMs U OIIbITA ESTEIbHOCTH, IPUOOPETEHHOTO ITPU U3YUYEHHUH BCErO Kypca (U3HKH.

[Tpy M3ydeHuM AaHHOTO MOAYJIS PEaU3yIOTCS U CUCTEMATH3UPYIOTCS BBl JESTEIBHOCTH, HA
OCHOBE KOTOpPBIX 00eCHeuuBaeTcs IOCTH)KEHHE NPEAMETHBIX U MeETalpeIMETHBIX IJIaHUPYEMbIX
pe3yabTaToB 00yueHHs, GOPMHUPYETCsl €CTECTBEHHOHAYYHAass IPaMOTHOCTh: OCBOEHHE HayYHBIX METOIOB
UCCIIeIOBaHUs SBJICHUN MPUPOIBI U TEXHUKH, OBJIAJCHUE YMEHUSAMHU OOBSCHATH (DU3UUECKUE SIBJICHUS,
NpPUMEHSISI TIOJyYCHHBbIC 3HAHWS, pEIlaTh 33Jadd, B TOM YHUCIIE KAaUYeCTBEHHBIE M SKCIIEPUMEHTAIIbHBIC.

[TpuHIMMUANBEHO AEATENFHOCTHBIN XapakTep AaHHOTO pasjielia pealu3yercs 3a CYET TOro, YTo
yyallyecs: BBIIOJHAIOT 3a/1aHusl, B KOTOPBIX MM IIpeasaraercs:

B Ha OCHOBE IOJIyYE€HHBIX 3HAHHUH DPACIIO3HABATH W HAYYHO OOBSACHATH (PU3MUECKHE SBICHHUS B
OKpY’Kalolleld MpUpOJIe ¥ MOBCEIHEBHOM KHU3HMU;

8 HCIOJb30BaTh IOJ] PYKOBOJACTBOM II€Jjarora Hay4Hble€ METOJbl HCCIEAOBaHMUSA (PU3NIECKUX
SIBJICHUH, B TOM YHWCIJIE sl IPOBEPKH THUIIOTE3 U TMOJYYCHUS! TEOPETHUECKUX BBIBOJIOB;

9 OOBSCHATH C ONMOPOW Ha MUAAKTUYECKUH MaTepuall rmociie OOCYXIEHHs C IMeJaroroM Hay4HbIe
OCHOBBI Han0OoJiee Ba)KHBIX JTOCTHIKCHUH COBPEMEHHBIX TEXHOJIOTHH, HAIIPUMED, MPAKTHYECKOTO
UCTIOJIb30BaHMSI PA3IMUHBIX HICTOYHHKOB SHEPTHH Ha OCHOBE 3aKOHA ITPEBPAILICHUS U COXPAaHEHHS
BCEX U3BECTHBIX BHUJIOB SHEPIUU.

Kaxas 13 TeM JaHHOTO pasjena BKIIOYaeT HKCIEPUMEHTAIbHOE HcciieoBaHne 0000IatoIero
XapakTepa Ha YCMOTpPEHHE Ilejarora M Ipu ero nomouu. Pasnen 3aBepiiaeTcss HpOBEICHUEM
JMAarHOCTHYECKOW M OLIEHOYHOH paboThl 3a KypC OCHOBHOMW IIIKOJIBI.

I[IpumepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MAaTepPHAIBI

[IpoBeneHne OLEHKM JOCTMIKEHUI TUIAHUPYEMBIX pPEe3yJIbTATOB OCBOSHHs y4eOHOTro mpeaMeTa

npoBOAUTCSA B (hopMe TeKymiero u pyOeXHOTO KOHTPOJIS B BHE KOHTPOJIBHBIX paloT.

7 xnacce

Konmponvnas paboma Ne 1 no teme «llepBoHauyanbHble CBEJEHUS O CTPOESHHM BEILECTBA»
Konmponvnas paboma Ne 2 o teme «Macca, IIOTHOCTh, 00beM». KonmponvHas paboma Ne
3 o Teme «CuIbl B IPUPOJE».

Koumponvnas paboma Ne 4 o teme «JlaBnenuey.

Hmoezosas nposepounas paboma.



8 xunacc Bxoonas nposepounas paboma. Konmponvnas paboma Ne 2 no teme «Terosbie

SBIICHUS».

Koumponvnas paboma Ne 3 1o TeMe «ATperaTHble COCTOSIHHUS BEIIECTBaY. Konmpovhas
paboma Ne 4 no teme «Onekrpuueckuit Tok. Hampsokenuey, «Conpotusinenue. CoenuHeHue
IPOBOJHHUKOB.

Konmponvnas paboma Ne 5 no teme «PaboTa m MOIIHOCT AJIEKTPUYECKOTO TOKa», «3aKOH
[xoyns -Jlenmay.

Hmozosasn nposepounas paboma

9 kaace

Bxo/[nas nposepounas paboma.

Koumponvnas paboma Nel no teme «3aKOHBI ABWKCHHUS M B3aMMOJICHCTBHS TEID).

Koumponvnas paboma Ne 2 o teme «MexaHndeckue KojaeOaHus U BOJTHBDY. KoHmponvHas
paboma Ne 3 1o Teme «DIEKTPUUECKUE W MAarHUTHBIC sSBICHUs». Kowmponvnas paboma Ne 4 1o
TeMe «CTpoeHne atomMa M aTOMHOTO sipa» U «CTpoeHue u 3Bosonus BeeneHHON.

Hmozosasn nposepounas paboma.

IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA YYEBHOI'O TIPEAMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUNA

B menom pesynpTarthl ocBoeHHs oOydaromumucs c 3[IP yuebHoro mpenmera «®uzuka»
JOJDKHBl  COBNAJAaTh C pe3ysbTaTaMud IpUMEpHONM paboyel MporpaMMbl OCHOBHOIO — OOIIEro
00pa3oBaHMsL.

Haunbosnee 3HaUNMBIMH SIBIISIOTCS:
JINYHOCTHBIE PE3YJIbTATDI:

MOTHUBAIMA K O0OyUeHHMIO U LIeJICHAIPABICHHON M03HABATENIbHOM NEeATEeIbHOCTH; YCTAaHOBKA Ha
OCMBICJIEHHE JIMYHOTO OIIbITA, HAOMIOACHUN 3a (PU3NYECKUMHU SKCIEPUMEHTaMU;

YCTaHOBKA HA OCMBICIIEHHE pe3yJIbTaTOB HaOJIIOAEHUH 3a NPUPOAHBIMM M TEXHOT€HHBIMHU
SBJICHUSAMH C NO3ULUHN (PU3MUECKUX 3aKOHOB;

CIIOCOOHOCTb OIIEHMBATH NPOUCXOASIINE W3MEHEHHS M UX IOCIeNCTBUS; (GopMynupoBaTh M
OLIEHUBATh PUCKH, (OPMUPOBATH OIIBIT;

MOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 INPaKTHUECKYI0 JAEATeNbHOCTh (IpU
COBMECTHOM BBITIOJIHEHUH J1a00PATOPHBIX MPAKTUYECKUX paloT);

yMEHHE pa3IuyaTh y4yeOHbIE CUTyallMd, B KOTOpbIX ydammiica ¢ 3IIP moxer neiicTBoBath
CaMOCTOSITENIbHO, M CHUTYyalluH, TJe CIEeAyeT BOCIOJIb30BaThCs CIPaBOYHON HH(OpMarmend u qpyrumu
BCIIOMOTaTEIbHBIMH CPEJCTBAMU;

CIOCOOHOCTh MPHHUMATH PELICHHE B JKU3HEHHOH CHUTyallud Ha OCHOBE IEPEHOCA MOTYyYEHHBIX
B XoJie 00yueHHs (HU3MUYECKUX 3HAHUI B aKTyaJbHYIO CHUTYalHIoO;

CIOCOOHOCTH COOJIIO/IaTh B MOBCEAHEBHOM JKM3HH TpaBWiIa JIMYHONW OE30MacHOCTH HAa OCHOBE
HNOHMMaHUSA (U3NYECKUX SIBICHUI U 3HAHHA 3aKOHOB (DM3MKH;

YMEHUE KPUTUYECKH OLIEHHMBATH IOJIyUYEHHYIO OT COOeceqHMKAa MH(OPMAIHIO, COOTHOCA €€ CO
3HaHUEM (PU3NYECKUX 3aKOHOB;

CIIOCOOHOCTD IEpeaaTh CBOU COOOPAKEHUS, YMO3AKITIOUCHHUS TaK, YTOOBI ObITh MOHATBHIM APYTUM
YeJI0BEKOM;

a/IeKBaTHOCTB MTOBEJICHUS 00Y4aOLIErocs ¢ TOYKH 3PEHUS OIIACHOCTH WK O€30MacHOCTH 1S ce0s
WIN JI7151 OKPY KAIOLIHX;

yBa)KE€HHE K TPYIy M pe3yibTaTaM TPYAOBOH JEATEIHHOCTH;

yriIyOJieHHe TMPEJICTaBICHUH O IIEJIOCTHOM KapTHHE MHpa Ha OCHOBE NMPHOOPETEHHBIX HOBBIX
€CTECTBEHHOHAYYHBIX 3HAHUI W MPAKTHUYECKUX yMEHHH.
METAINIPEIMETHBIE PE3YJIbTATbBI

Osnadenue YHUGEPCATLHBIMU YUEOHLIMU NOZHACAMETbHBIMU OCUCMEUAMU: BBISBISTH

IPUYMHBI U CISACTBUSA NPOCTBIX GU3NUECKUX SIBICHUN;

omnpenenats (u3nyeckwe TMOHATHSA, CO3AaBaTh O00O0OIIEHHs, YyCTAaHABIWBaTh aAHAJIOTHH,
KJ1acCU(UIMPOBATH, CAMOCTOSTENILHO BEIONPATH OCHOBAHUS U KPUTEPUH IS KITAaCCU(DUKAIIUK, UCIIOIb3YS
CIPABOYHYIO MH(OPMAIMIO U ONMHUPASACh HA alTOPUTM YUEOHBIX NEHCTBHUI;



yCTaHaBIMBaThb I[PUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOMTb JIOTUYECKOE  pacCyKICHHUe,
YMO3aK/IIoueHrue (MHIYKTUBHOE, JNEAyKTUBHOE, MO aHAJIOTMK) MU JeNaTh BBIBOJABI MOJ PYKOBOACTBOM
nearora;

UCKaThb WJINM OTOMpaTh MHGOPMALMUIO WM JAaHHBIE U3 HUCTOYHUKOB C YUETOM IPEII0KEHHOU
yueOHOIl 3a1auu ¥ 3aJaHHbIX KPUTEPUEB.

CO3/1aBaTh, MPUMEHATH U MPEOOPA30BBHIBATH 3HAKH M CHMBOJIBI, MOJEIH M CXEMBbI JJIS PeLICHHUS
y4eOHBIX M [T03HABATEJIbHBIX 3a/a4;

C TMOMOIIBIO TEAarora WM CaMOCTOSTENIFHO NPOBOJAUTH OIBIT, HECIOXXHBIA SKCIEPUMEHT II0
YCTaHOBJICHHIO OCOOCHHOCTEH (PU3NUIECKOro OOBEKTa WU SIBJICHUS;

npeoOpa3oBbIBaTh HH(POPMAIMIO W3 OJHOTO BHUAAa B JApyroi (Tabmuily B TEKCT H IIp.);

yCTaHABJIMBATh B3aMMOCBS3b (DU3NYECKHUX SBICHUH M MPOIECCOB, UCIIONB3YS aITOPUTM
y4YeOHBIX JICHCTBUH.

Ognadenue ynueepcanvbnvimu yueOHbIMU KOMMYHUKAMUBHOIMU OCHCHGUAMU:

OCO3HaHHO MCIIOJIb30BaTh PEUEBbIE CPEICTBA B COOTBETCTBUHU C 3aJadeil KOMMYHUKAIUM JUIs
BBIPA)KEHUSI CBOMX MbICIEH M MOTpeOHOCTEeH Ul IUIaHUPOBAaHUS CBOEH AEATENbHOCTH;

OpPraHU30BHIBaTh y4yeOHOE B3aMMOJEHCTBHE B TpyIe (OmpeAessaTh OOIIue e, PacIpeaesaTh
pOJM, OroBapUBaThCsA APYT € APYIOM M T. 1.).

1ieJIeHANpPaBICHHO UCII0JIb30BaTh UH()OPMAIIMOHHO-KOMMYHHUKATHBHBIE TEXHOJIOTHH,
HEOOXOUMBbIE Ul PEUIeHUs] Y4eOHBIX M NMPAaKTHYECKUX (PU3MUYECKUX 3a/ad;

OpPraHU30BbIBaTh Y4eOHOE COTPYAHHYECTBO M COBMECTHYIO [ESTEIbHOCTh C Y4UUTEIeM MU
CBEPCTHHKAMU B MPOLIECCE 3aHATHI (PUIUKOM.

Ogniadenue yHUugepcaaIbHbIMU Y4eOHBIMU PeCYyIAMUEHBIMU OCUCMEUAMYU: TIOHUMATD LIEJIN
€CTEeCTBEHHOHAYYHOTO OOy4eHMs, CTaBUTh U (POPMYJIUPOBATH /I ceOsl HOBBIE 3a1aud B yuebe u
MMO03HABATEILHOU ACATCIBHOCTH;

0o0OHapy>KuBaTh 1 (POPMYIHPOBATH YUECOHYIO ITPOOIEMY, OTIPEIENIATh LIeIb Y4eOHOU e TEeITbHOCTH;

CaMOCTOSITENTFHO MJIH C MTOMOILBIO YUHUTEIS TNIAHUPOBATH ITyTH TOCTHYKEHUS Lesiel B (PU3HMUECKUX
9KCHEPUMEHTAaX, B TOM YHUCIIE aJIbTepHATUBHBIC, OCO3HAHHO BHIOMpaTh Hanboee 3pPeKTUBHBIE CIIOCOOBI
pelieHusi yueOHbIX M MO3HABATENBHBIX 3a]ady;

COOTHOCHUTh CBOM IPaKTHYECKHE AEHCTBHS C IUIAHUPYEMBIMU pe3yjbTaTaMM, OCYIIECTBIIATh
KOHTPOJIb CBOEH JESATENbHOCTU B IPOLECCEe IOCTIKEHMs pe3yJibTaTa, ONpeNessaTh CIOCOObl AeHCTBUN
B paMKax IpPEeUIOKEHHBIX YCIOBUH M TpeOOBaHUil, KOPPEKTUPOBATH CBOM JICHCTBUSA B COOTBETCTBUU C
M3MEHSIOIIEHCS CUTyaluen;

NPaBUIBHOCTD BBITIOJIHEHHS SKCIIEPUMEHTAIbHON y4eOHOW 3a1aun, COOCTBEHHBIE BO3MOXXHOCTH
€e peleHHUs;

BJIaJICHUE OCHOBAMH CaMOKOHTPOJIS, CAMOOIICHKH, TPHHATHS PEIICHHH W OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpa B y4eOHOW W MO3HABATEIBHOW AESTEIbHOCTH;

JlaBaTh aZICKBaTHYIO OLEHKY CUTYAIMH U ITPeIaraTh IUIaH €€ U3MEHEHUS; IPEABUICTb TPYIHOCTH,
KOTOpbIE MOTYT BO3HHUKHYTH NPHU pEIICHHH y4eOHOW 3aaaym;

0CO3HABAaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT.

HNPEJMETHBIE PE3YJIbTATDI

TpeGoBanusi K MpeAMeTHbBIM pe3yJIbTATaM OCBOEHHs Y4eOHOro mpeamera «Du3uka,
pacnpeejieHHbIe 110 ToAaM 00y4eHHsI

Pesynbratel mo roxam GopMyIHMPYIOTCS MO NPUHIUIY J0OaBJIEHUS HOBBIX PE3yJIbTaTOB OT
rofa K roxay (pe3yJibTaTbl O4E€pPEIHOrO To/la O YMOJIYAHUIO BKIIOYAIOT PE3yNbTaThl MPEAbIIYIIHX JIET).

7 KJIACC
IIpenmernsie pe3ynpTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXaTb CHOPMHUPOBAHHOCTH Yy
00yYaromuxcs yMEHHM:

- OpHEHTHpOBATHCS B MOHATHSAX W ONEpUPOBaTh MMM Ha 0a30BOM ypoBHE: (usnyeckue u
XMMHUYECKHE SIBICHUS; HAOMIOJCHUE, SKCIIEPUMEHT, MOJENb, TMIIOTEe3a; €AWHMIBI (PU3NYeCKuX
BEJIMYMH; aTOM, MOJIEKyJa, arperaTHble COCTOSHMS  BemlecTBa  (TBEpAOE, JKUIAKOE,
ra3oo0pa3Hoe); MeXaHH4YecKoe JABM)KEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,



NPSIMOJIMHEWHOE ), TPAEKTOPUS, paBHOAEHCTBYIOMAs cuil, Aepopmarus (yrpyras, MjacTHYecKas),
HEBECOMOCTh, COOOIIAIOIIUECS COCYJIbl, C OMOPO Ha JAMIAKTUYECKHUI MaTepual

pa3nuyatsh siBreHus (TudQy3us; TEIUIOBOE IBMKEHUE YaCTHUI] BEIIECTBA; PABHOMEPHOE JIBIKCHHE;
HEpaBHOMEPHOE [BIDKEHHE; HWHEPIHS; B3aUMOJCIHCTBUE TN, pasHogecue meepovix mei ¢
3aKpenieHHOoU 0Cblo 8paujenus; iepeaada JaBJIeHUs TBEPABIMHU TeJIaMH, )KUAKOCTIMH | Ta3aMu,
aTMoc(epHOe [aBJeHHE; IUIABAaHUE TEJI; MPEBPALECHUS MEXaHUYECKOW SHEPTHH) MO OMUCAHUIO
UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3UYECKOE SIBICHUE,
MocCyie MPeBaAPUTEIHHOTO OOCYKICHHS C MEAarorom;

pacrno3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SABJICHUH B OKPYKAIOIIEM MHUPE, B TOM YHUCIIE
¢busnyeckue SBICHUS B MPHUPOJE: MPUMEPHI ABMKEHHUS C PA3IMUYHBIMH CKOPOCTSMH B KHBOU U
HEXMBOW MPUPOJE; NEHCTBUE CUJIBI TPEHUS B NMPUPOAE W TEXHUKE; BIHMSHHE aTMoc(epHOro
JIaBJICHUSI Ha )KUBOW OpraHM3M; IUIaBaHHE PBIO; PhIYary B TeJle YeJIOBEKa; MPH 3TOM MEePEBOIUTH
NPaKTUYECKYIO 33/a4y B y4eOHYIO, BBIIENATH CYIIECTBEHHbIE CBOMCTBA/MPU3HAKU (U3UUECKUX
SIBIICHUI C IOMOIIBIO TIEJAarora;

OIKCHIBATh U3YYECHHBIE CBOMCTBA TeJl M (PU3HUECKUE SIBJICHUS, UCTIONB3YS PU3NUECKHE BEITMYUHBI
(Macca, 00BEM, IUIOTHOCTH BELIECTBA, BpEeMs, IMyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHIIA
YOPYTOCTH, CHUJIa TSDKECTH, BEC Tella, CHila TPEHHs, JaBjeHue (TBEPAOro Telna, )KUAKOCTH, rasa),
BBITAJIKUBAIOIIAsl CHJIA, MEXaHW4Yeckas paldoTa, MOILIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIBI,
K03(p(PUIIMEHT NOJE3HOTO NEHCTBHA MEXaHU3MOB, KHHETUYECKAs U TMOTCHLUAIbHAS JHEPTHs) C
OMOpOi Ha CXeMy; MPHU OMUCAHHU PACKPHIBATh (U3UUECKUI CMBICI HCIIONB3yEMbIX BEJIHYUH,
X 0003HAYCHHS W €IUHHILBI (PU3MUYECKUX BEIUYHH, HAXOOUMb hOPMYIbl, CE:A3bI8AIOUUE OAHHYIO
QusuyecKylo eenuyuny ¢ OpyeUMU GeIUUUHAMU, CIMPOUMb 2PAPUKU U3YUEHHBIX 3A8UCUMOCTEN
@u3zuyeckux geauyuH ¢ ONIOPON HA NUIAKTUYECKUA MaTepHal;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NUECKHUE SBICHUS U POLIECCHI, UCTIONb3YS IPABUIIA CIIOKECHHUS
cun (BOONMb ONHOW mpsiMoit), 3axon [yka, 3axon Ilackans, 3axkon Apxumeoa, npaguio
pasnosecusi pvluaza (010Ka), «3010Moe NPAGUI0» MeXaHuKu, 3aKOH COXPAHEHHUS MEXaHUYeCKOU
DHEPTrUW; TpPH OSTOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHa U  3aNUCHLIBATNL €20
Mamemamuyeckoe 8vblpaxjcenue nod pykogooCmeom neoazoz2d ¢ 00CyicoeHuem niana pabomol,
OOBSICHATH (PU3NUECKHUE SBJICHUS, IPOLIECCHI ¥ CBOICTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYaIUi
NPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: NpU TOMOLIM I[eJarora BBISABIATh NPHYUHHO-
CJIEJICTBEHHBIE CBS3HM, CTPOUTh OOBSACHEHHE W3 |—2 JOrMYecKux LaroB ¢ omopoi Ha 1—2
M3YYECHHBIX CBOMCTBA (DM3MUYECKUX SIBICHWH, (PU3MUECKHX 3aKOHA MJIM 3aKOHOMEPHOCTH;
pelaTh THUIOBBIE pAacueTHBIE 3aJadd B 1JeHCTBHE C OMOPOW HAa aJlfOPUTM, NpPe/BAPUTEIHHO
pa3o0paHHBIl COBMECTHO C TII€JaroroM, HCHOJB3Yys 3aKOHBI W (HOPMYJbI, CBS3BIBAIOIIUE
¢u3nyecKkue BEIMYMHBI: Ha OCHOBE aHAlNW3a YCJOBHS 3aJauyd 3allMChIBATh KPATKOE YCIOBHE,
MOJICTABJIATHh (PU3MUECKHE BEIMYUHBI B ()OPMYJIIBI U MIPOBOJUTH PACUCThI, HAXOAUTH CIIPABOYHBIC
JaHHbIe, HEOOXOIMMBIC ISl pEIIeHHs 3ajad, OICHWBATh PEATHCTUYHOCTh ITOJYYEHHOMN
(U3NUECKOI BETUYHHBL,

pacro3HaBarh MpoOJIEMBbl, KOTOPbIE MOXHO PELIMTH MPH MOMOLIH (U3UUYECKUX METOJOB TOCIEe
MPEIBAPUTEIHLHOTO 00CYKIEHUS C TIEAAroroM; IMpy MOMOIIH IeJarora B OMMCAHUH UCCIIeIOBAaHMS
BBIJICNIATH TPOBEPSIEMOE MPEATONIOKEHHE (TUIOTe3y), C OMOPOW Ha AMJAKTHYECKHHA MaTepHai
pasnuuaTh W MHTEPIPETUPOBATH TMOJYYEHHBIH pE3ylbTaT, HaXOIUTh TOCTE OOCYKACHHS C
MeIaroroM OMIMOKH B XOJI€ OTBITA, JIETaTh BEIBOJIBI ITO €T0 PE3yJIbTaTaM;

YMETh HaxOIWTh C WCIOJIB30BaHUEM IH(POBBIX 00Pa30BATEIBHBIX PECYPCOB OMBITHI IO
HAOMIOJEHUIO (U3MYECKUX SIBICHUH WM (PU3MYECKHX CBOMCTB Tenm: (HOpMyJIHpoOBaTh
MpOBEpsiEMbIE TIPEAIIOJIOKEHUS, COOMpaTh YCTAHOBKY W3 TMPEIIOKEHHOTO OOOpYIOBaHHUS C
OMOpOM Ha CXeMy, 3alUChIBaTh XOJ| OMNbITa M (OPMYJIUPOBATH BBIBOJBI MOJA PYKOBOJCTBOM
nesiarora;



BBITIOJIHATH MPSIMbIE U3MEPEHHSI pACCTOSIHUS, BPEMEHH, MacChI TeJla, 00bEMa, CHITBI U TEMIIepaTyphl
C HCIIONB30BAHMEM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB C OMOPOH Ha aJTOPUTM; 3aMUCHIBATDH
MOKa3aHusl TPUOOPOB C YYETOM 3aJaHHON aOCOIIOTHOW MOTPEITHOCTH U3MEPECHHUIA;
MIPOBOJUTH COBMECTHO C IEJAaroroM HMCCIIEJOBaHHE 3aBUCUMOCTH OJHOM (PM3NUECKOM BETUUINHBI
OT Jpyroil ¢ UCIONb30BAHUEM NPAMBIX HW3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO
JBIDKYLIETOCsl TeJla OT BPEMEHM JIBHKEHMSI TEJNA; CUlbl MpeHusi CKOIbICeHUs om eeca mend,
Kavecmea 00Opabomku noeepxHocmel men U He3A6UCUMOCMU CULbl MPEeHUs Om NiIouaou
CONPUKOCHOBEHUS e, CUNbl YNPY20CMU Om YOIUHEHUS NPYICUNBL, 6bIMATKUGAIOWEl CUbL OM
00veMa NoZpYHCeHHOU Yacmu mena u Om NIOMHOCMU JHCUOKOCMU, €€ He3A8UCUMOCTU Om
NIOMHOCMU mend, Om 21yOuHbl, Ha KOMOPYIO NOZPYIHCEHO MeN0; YCA08UL NIABAHUs Me]l, YCA08Ul
pasHogecusi pviuaea u 0710K08); TOJ PYKOBOJACTBOM II€Aarora y4acTBOBaTh B IUIAHUPOBAHUH
y4eOHOTO HCCIeIOBaHMs, COOMpaTh YCTAaHOBKY M BBIIONHATH  HM3MEPEHHSA,  CIEays
NPeUIOKEHHOMY IIJ1aHy, (UKCHUPOBATH PE3YJIbTAaThl IMOTYYEHHOH 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BHJE MNPEAJIOKEHHBIX TaOIULl U TpaduKoB, JelaTh BBIBOABI MO pe3yjbTaTaM
UCCIICIOBaHHUS;

COOTHOCUTH KOCBEHHBIE H3MEpeHHs (U3MUECKUX BEIWYHMH (IUIOTHOCTh BEUIECTBA KHUIKOCTH
U TBEPIOrO TeNa; CHUa TPEHWs CKOJBXKEHUs; MAaBICHHE BO3/yXa; BBITAJIKMBAIOLIAs CHIIA,
JNEHCTBYIOMIAsE Ha TMOTPYKEHHOE B JKUIKOCTh TeJ0; KOA(P(OUIMEHT IOJIE3HOTO JEWUCTBUS
MPOCTBIX MEXAHU3MOB), Cieays MPEI0KEHHOM MHCTPYKLMHU; MIPHU BBIIIOJHEHUH U3MEPEHUN MO
PYKOBOJACTBOM II€Aarora COOMpaTh 3KCHEPUMEHTAIBHYIO YCTAaHOBKY M BBIYHMCIATH 3HAUEHHE
HMCKOMOM BEJTUYHHBIL;

coOIr0IaTh MpaBuiia TEXHUKH 0€30MaCHOCTH MPH padoTe ¢ 1adopaTOPHBIM 000PYI0BAaHHEM TIOCTE
NpeBapUTEIHLHOTO OOCYKICHHUS C MEAaroroMm;

COIOCTABJIATh NMPUHIMIIBI JEHCTBUSI NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIAIOIINECS COCyIbl, 0apOMEeTp, pblyar, MOABM)KHBIA M HETOJBUKHBIA OJIOK,
HAaKJIOHHAsl TJIOCKOCTh C OMOPOM Ha OUIAKTUYECKUW MaTepua,

XapaKTepU30BaTh MPUHIIMITEI JEHCTBUS U3yYSHHBIX NPUOOPOB M TEXHUYECKHUX YCTPOWCTB MOCIE
IpeBapUTEIbHOIO OOCYXKJIEHHUsl C IeJaroroM ¢ OINOpoil Ha MX OHUCaHus (B TOM 4YHCIE:
HNOJIIMITHAKY, YCTPOHCTBO BOAONPOBOJA, TUAPABIMYECKHA NPECC, MAaHOMETP, BBICOTOMED,
MOPIIHEBOM HACOC, apeoMeTp), HCIONb3ysd 3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHUNH W
HEOO0X0MbIe (PU3NIECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

MIPUBOJUTH MPUMEPHI / HAXOAUTh WH(POPMAIUIO O MPUMEPAX MPAKTUIECKOTO HCIIOJIb30BAHUS
(du3MUecKuX 3HaHUI B MOBCEAHEBHOW XU3HH U oOecrieueHuss 0€30MacHOCTH TP 00palieHun
¢ npubopaMu M TEXHUYECKUMM YCTPOWCTBAMM, COXPAHEHHsS 3]I0POBbS U COOJIOAEHUS HOPM
HKOJIOTUYECKOT0 TMOBEACHUSI B OKPYKAIOIIEH Cpee;

OCYWIECTBIATh C IOMOINBIO Iefarora oTrdop MCTOYHMKOB MH(oOpManuu B ceTd VHTepHeT B
COOTBETCTBUM C 33JJAHHBIM ITOMCKOBBIM 3aIpOCOM, Ha OCHOBE HMMEIOLIMXCS 3HAHMH M IyTEM
CpaBHEHHS PA3JIMYHBIX UCTOYHUKOB BHIIEIATH HH(POPMAIIUIO, KOTOPAs SIBISIETCS IPOTUBOPEUUBOM
WIH MOET OBbITh HEJJOCTOBEPHOI;

WCIIONIb30BaTh TPH  BBINIOJHEHWHM Y4YEOHBIX 3aJjaHU HAYYHO-TIOMYJSIPHYIO  JIUTEPATypy
(U3MUECKOro CONEepXKaHUs, CIPABOYHBIE MaTepHalbl, pecypchl ceTH WHTepHeT; BlaneTh
npuéMaMM KOHCIEKTHPOBAaHMs TEKCTa, NpeoOpa3oBaHMs HMHGOpPMAIMK U3 OAHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

CO03/1aBaTh MOJ| PYKOBOJACTBOM IeAarora ¢ 0OCyXJE€HHEM IlaHa pabOThl KpaTKUE MUCbMEHHbIE
U YCTHBIE COOOIIIEHUSI HA OCHOBE 2—3 MCTOYHUKOB MH(pOpMaNnU (PU3NIECKOTO COAEPIKaHUs, B
TOM 4ucle NyOJIMYHO JenaTh KpaTKue COOOUIEHHS O pe3yibTaTax IMPOEKTOB WM YYeOHBIX
HCCJIENOBAHNM; IIPH 3TOM I'PaMOTHO HCIIOJB30BaThb HW3YYEHHBIM INOHATUWHBIN ammapar Kypca
(bU3MKH, COMPOBOXIATh BHICTYIUICHHE TPE3CHTAINCH;

MPU  BBITIOJHEHUH YYEOHBIX TIPOEKTOB M WCCIEAOBAHWK TIOJ PYKOBOJICTBOM Tielarora
pacripenesiiTh O0SI3aHHOCTH B TPYyMIE B COOTBETCTBHM C IOCTABJICHHBIMM 3a/la4aMH, CIEIUTbH
3a BBINIOJIHEHHEM IIJIaHa JeMCTBUI, a/leKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B IEATEIHHOCTD
TpyNOIbl; BBICTPAaWBaTh KOMMYHHMKAaTHBHOE B3aMMOJCHCTBHE, YYUTHIBasi MHEHUE OKPY KAIOUIHX.



8 KJIACC

Hpe,[[MCTHI:IC PE3YJIbTAaTbl Ha 0a3oBOM YPOBHC JOOJDKHBI OTpaXXaTb C(pOpMPIpOBaHHOCTI: y

00y4aromuxcs yMEHHIA:

OpPUEHTHPOBATHCS B TMOHATHSAX W ONEPUPOBaTH MMM Ha 0a30BOM ypOBHE: Macca U pa3Mepsl
MOJIEKYJ, TEIJIOBOE JBIKEHHME aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSIHUSI BEILECTBa,
KPUCTAJUTMYECKUE W aMopQHbIe Tesla, HACHIIEHHBI W HEHACHIIICHHBIM Map, BIIAXHOCTh
BO3JyXa; TeMmIepaTypa, BHYTPEHHss DJHEprus, TEIUIOBOM JIBUraTellb; 3JIEMEHTapHBII
AIIEKTPUYECKUM 3aps], JJIEKTPUYECKOE TOoJie, TMPOBOAHUKU M JTUDJIEKTPUKH, TTOCTOSHHBIM
AIIEKTPUUECKHI TOK, MarHUTHOE TI0JIE;

pasznuyuaTh SABJICHUS TIOCTE MPEIBAPUTENHLHOTO OOCYXKIEHUs ¢ TmeaaroroM (TemioBoe
paciiMpeHue/ckaTie, Telionepeaaya, TEIUIOBOE paBHOBECHE, CMayuBaHHUE, KalWUIIpHbIC
SBJICHUS, UCTHIApEHUE, KOHJEHCAIMs, IUIaBJICHHE, KpHUCTaiu3auus (OTBepAeBaHHE), KHUIICHUE,
Teronepenaya  (TEIJIONPOBOAHOCTh,  KOHBEKIMS,  W3Iy4Y€HHUE);  IJIEKTpU3aluus  Tell,
B3aUMOJICHICTBUE  3apsAJIOB, JEHCTBUA  DIIEKTPUYECKOTO  TOKAa, KOPOTKOE  3aMbIKaHHE,
B3aUMOJICMICTBUE MArHUTOB, JICMCTBHE MAarHUTHOTO TIOJsi Ha TPOBOJAHUK C TOKOM,
SJIEKTPOMArHUTHAS WHAYKITUS) 10 OMUCAHUIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JNaHHOE (DU3MUYECKOE SIBIICHUE;

pacro3HaBaTh C TIOMOIIBIO TIearora MpPOSBICHHE M3YYCHHBIX (U3WYECKUX SIBJICHUH B
OKpY’KaloIlleM MHpE, B TOM uHcie (pu3nyecKue SBJICHUS B MPUPOJAE: NOBEPXHOCTHOE HATSKEHHE
U KanWUISIPHBbIE SIBJICHHUS B IPUPOJE, KPUCTAILIBI B MpHpoae, udinydeHue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs!, CHEra; 3JIEKTPUUYECKHE SIBICHHS B
aTMocdepe, FIeKTPUIECTBO KHUBBIX OPraHU3MOB; MAarHUTHOE TI0JIe 3eMIIH, JIpeid MOoIr0CcoB, poib
MarHUTHOrO TMOJIA JJI1 JKM3HM Ha 3emie, NOJIpPHOE CHUSHUE; IPU ITOM NEPEBOAMTH
NPaKTUYECKYIO 331ady B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBONCTBA/TIPU3HAKU (PU3HMUYECKUX
SIBJICHUI;

OIMCBIBATh O] PYKOBOJCTBOM Ilelarora ¢ o0Cy>XI€HHEM IulaHa pabOThl M3y4EHHBIE CBOMCTBA
TeJ U (U3NYECKUEe SIBJICHUS, MCIONb3Yysl (U3MUECKUE BEIUYMHBI (TeMIlepaTypa, BHYTPEHHsS
SHEprus, KOJIMYECTBO TEIUIOTHl, YAEIbHas TEIUIOCMKOCTh BELIECTBA, YJeJbHAas TeIIoTa
IUIaBJICHUS, YJEJIbHAs TEIUIoTa MapooOpa3oBaHus, YJIelbHas TEIUIOTa CropaHus TOIUIMBA,
K03(pPUIMEHT TMONIEe3HOro NEHCTBHS TEIUIOBOW MAIlMHBI, OTHOCHUTENbHAS BJIaKHOCTh BO3/yXa,
AIIEKTPUYECKHUM 3apsjl, CHJIa TOKa, DJIEKTPUUECKOE HAIMpPSKEHHUE, CONMPOTHUBIEHUE MPOBOJHUKA,
yZIelIbHOE CONPOTUBIIEHUE BEIIECTBA, Pa00Ta M MOIHOCTh 3JIEKTPUUECKOTO TOKA); TP ONHUCAHUU
NPaBUIBHO TPAKTOBATH C MOMOIIBIO Megarora (pU3N4ecKuii CMBICT HCIOJIb3YyEMbIX BEIMUYHH,
0003HAYeHNUs U EIMHUIBI (PU3NYECKUX BEJIIMYMH, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE TAHHYIO
(U3NUECKYIO BEIMYMHY C APYTHMHU BEITMUYMHAMHU, CTPOUTH TpapUKH HM3YYEHHBIX 3aBUCUMOCTEH
(U3NUECKUX BEIUYHH;

OIIpENeNIATh MOCTE IPEABAPUTEIBHOTO OOCYXIEHHs C IearoroM CBOWCTBa Tel, (U3MUecKue
SBJICHUS U IIPOLECCHI, UCIOJb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
CTPOEHHUS BEIIECTBAa, NPHHLUI CYNEPHO3UIMU TIoJiell (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHUs 3apsaja, 3akoH OMa Juis y4yacTKa Lenu, 3axou [ocoynsa-Jlenya, 3aKOH COXpPAHEHUS
SHEpPIuyu; MpH 3TOM HAXOIUTH CJIOBECHYI (OPMYJIHMPOBKY 3aKOHA M €ro MaTeMaTHYecKoe
BBIp2KEHHE C OMOPOM Ha IU(pPOBbIE 00pa30BATEIBLHBIE PECYPCHI;

COOTHOCHUTB IIOJ] KOHTpOJIEM Iejarora (pu3n4eckue NpoLecchl U CBOMCTBA Tel, B TOM 4YHUCIE
U B KOHTEKCTE CUTyalUd IPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, IpPU I[OMOILIU IeJarora
BBISIBJISITh [TPUYMHHO-CIIEJCTBEHHBIE CBSA3HM, CTPOUTh OOBSCHEHUE U3 1-2 JIOTMYECKUX ILAroB C
ormopoii Ha [-2 W3y4YEHHBIX CBOWCTBA (U3UUECKUX SABICHHUH, (U3UUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEW;

pelaTte TUIIOBBIE pacyeTHBIE 3a7aud B 1-2 AEWCTBUS C ONMOPOIl Ha aJIrOpUTM, IIPEIBAPUTEIHLHO
pa30o0paHHBII COBMECTHO C IEAAaroroM, HCHOJIb3ysl 3aKOHbl U (POPMyJIbl, CBSA3BIBAIOILNE
¢u3nUeckne BETUYMHBI: HAa OCHOBE aHAIM3a YCJOBHUS 3a/1a4M 3allMCBIBATh KpPATKOE YCJIOBHE,
BBISIBIIITh HEJOCTATOK J@HHBIX JJIs pEIleHHsl 3aJadd, BBIOMpAaTb 3aKOHBI MU (OPMYIIbI,
HEOOXOIuMBIE IJIsi €€ PpEIICHUs,, NMPOBOAUTh PACUCThl U CPABHUBATH IOJyYEHHOE 3HAUYEHUE
(¢u3UUeCcKOil BETMYMHBI C U3BECTHBIMU JIaHHBIMH;



UMETh IIPE/ICTaBIECHHUE O IIPOOIEMax, KOTOPbIE MOXKHO PELIUTh IPU OMOIIHU GU3HUECKUX METOI0B
1ocJie MPEIBapUTENILHOIO OOCYXJIEHHs C MEJaroroM; MHCIOJIb3ysl ONUCAHUE HCCIEJOBaHMS,
BBIJEIATh IIPOBEPSEMOE MPEANOJIO0KEHHE, OLCHUBATh IPABWIBHOCTH IHOpsAAKA IPOBENEHUS
UCCIIIOBaHMs, JIeaTh BBIBOJIBI;

yMEThb HaxOAUTb C HCIIOJIB30BAHUEM LU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB OMBITHL IO
HaOMIONEHUIO (PU3MUECKUX SABICHUHM WiIn (QU3NYEeCKUX CBOMICTB Ten (KanWwUIApHbBIE SBICHMS,
3aBUCHUMOCTb JIaBJICHHS BO3JlyXa OT €ro o0beMa, TeMIepaTypbl; CKOPOCTH Hpolecca
OCTBIBaHUS/HAIPEBAHUS MPU H3Iy4YE€HHH OT LBETA M3IIy4daroIlei/IorIomaouei IoBepxXHoCTH;
CKOPOCTh MCIIApEHHUs BOABI OT TEMIeEpaTypbl JKUAKOCTM U IUIOLAJU €¢ IOBEPXHOCTH;
UIEKTpU3aLUs Tel M B3aUMOJEHCTBUE 3IIEKTPUUYECKUX 3apsi/iOB; B3aUMOJEHCTBUE MOCTOSHHBIX
MarHuTOB, BU3yaJIn3allisl MArHUTHBIX TOJIEH TOCTOSTHHBIX MAarHUTOB; JEHCTBUSI MArHUTHOT'O MOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOWCTBA IEKTPOJBHUIraTels MOCTOSHHOTO
TOKa): pOPMYJIMPOBATH IIPOBEPSIEMBIE IPEANIOTI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOIO
000pyI0BaHUs C ONOPOIl Ha CXeMy; ONMCBIBaTh XOJ OMbITa U (POpMyNHMpPOBATH BBIBOJABI TOJ
PYKOBOJICTBOM II€J]arora;

UMETh IPEJICTABICHUS O U3MEPEHUH TeMIIEPaTypbl, OTHOCUTEIBHON BIIaXXHOCTH BO3/yXa, CHIIbI
TOKA, HaNpsDKEHHUS C HCIIOJIb30BAaHHMEM aHAJOIOBBIX MPUOOPOB M JATUMKOB (PU3MYECKUX
BEJINYMH; NPHU IMOMOIIM I€Jarora CpaBHUBATh PE3yJIbTaTbl M3MEPEHHH C Y4YETOM 3aJaHHOM
a0COJIIOTHOM MOTPELIHOCTH;

IPOBOAUTH COBMECTHO C M€AAaroroM HCCIeA0BaHNUE 3aBUCHUMOCTH OJHOM (U3HUECKOI BETUUMHBI
OT JPYTO# C UCTIOJIb30BAHUEM NPSIMBIX U3MEPEHUH! (3aBUCUMOCTh CONIPOTUBIIEHHS IPOBOJHUKA OT
€ro JUIUHBI, IUTOIIAU MTOTNIEPEYHOr0 CEUEHUs U YAETIbHOTO COIIPOTUBIIEHHS BEIIECTBA IPOBOAHUKA,
CHJIBl TOKa, MJYLIEro uYepe3 NPOBOAHUK, OT HAIPSDKEHMS HAa IPOBOJHHUKE; HCCIIEIO0BaHUE
MOCJIEIOBATEIbHOTO M [ApaJUIeJIbHOTO  COEIMHEHUM  IMPOBOAHUKOB):  IUIAHUPOBATh
UCCIIEJOBaHUE, COOMpPATh YCTAaHOBKY M BBIIOJHATH HM3MEPEHHs IOJ PYKOBOJICTBOM IEarora,
clleflysl TIPeAJIOKEHHOMY IIIaHy, (PUKCHpOBaTh pe3yJIbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUJIE
Tabaul ¥ rpaduKoB, JeNaTh BBIBOJBI 10 pe3yjbTaTaM HCCIEIOBaHUS IOCiIe OOCYKAEHUS ¢
[eJIarorom;

COOTHOCHUTh KOCBEHHbIE M3MEpEHMs (PU3MUECKUX BEIMUYMH (y[AelbHas TEIUIOEMKOCTh BEIleCTBa,
COIPOTHUBJIEHHE POBOJHUKA, pa00Ta M MOLIHOCTb 3JEKTPUYECKOr0 TOKA): € IIOMOILBIO IeJarora
IUTAHUPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys IPeIOKEHHON
MHCTPYKIIMU, ¥ BBIYUCIIATh 3HAUEHHE BEIMYHMHBL;

co0JIr01aTh PAaBUIIa TEXHUKH O€30IIaCHOCTH NPH paboTe ¢ 1abopaTOpHBIM 000pyJ0BaHHEM HOCIIE
HpeABAPUTEIHLHOTO OOCYKAEHHS C IE1arorom;

COINOCTABJIATH C MOMOIIBIO TIeJJarora MPUHIMIIBL IEHCTBHS U3YYE€HHbBIX TPUOOPOB M TEXHUUECKHX
YCTPOWCTB € OMOPOil Ha WX OMUCAaHUs (B TOM YHCIIE: CHCTEMa OTOIUICHHs JOMOB, THTPOMET,
mapoBasi  TypOMHA, aMmepMeTp, BOJIBTMETp, CUCTUMK  OSJIEKTPUYECKOH  IHEPTHH,
3JIEKTPOOCBETUTEIbHBIE ~ MPUOOPBI,  HAarpeBaTeNbHBIE  BIEKTPONpHOOpPH  (IpUMEpHI),
JNIEKTPUUECKHE TPEAOXPAHUTENHN; 3IEKTPOMArHUT, 3JIEKTPOJBHUIaTeNlb IOCTOSHHOTO TOKa),
UCIIONb3Ys METOAMYECKHE MaTepHaibl O CBOMCTBAX (U3MUYECKUX SBICHUH U HEOOXOANUMBIE
¢u3nueckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MOCJIE IPEIBAPUTEIBHOIO OOCYXKIEHUS C IEJaroroM MHpOCTbIE TEXHUYECKHE
YCTPOHCTBA M U3MEpPUTENbHBIE MPUOOPHI 10 CXeMaM M CXEMaTHYHBIM PHUCYHKaM (3KHUJAKOCTHBIH
TCPMOMETP, TEPMOC, IMCUXPOMETP, TUTPOMETP, ABUTATCIIb BHYTPCHHET'O CropaHus, 3JICKTPOCKOII,
pEOCTaT); COCTABIATh CXEMbl JJIEKTPUUECKUX LENeH C MOCIEeI0BATENbHbIM M IapajlielIbHbIM
COEIMHEHUEM DJIEMEHTOB, COOTHOCS yCIOBHbIE 0003HAUEHHUS DJIEMEHTOB IEKTPUUECKHUX LIETIEH;
NPUBOUTH TPUMEPHI/HAXOANTh HH(DOPMAIMIO O MPUMEPax MPAKTUUECKOTO HCIOIb30BAHUS
¢u3nUecKknx 3HAHWH B MOBCEAHEBHOW XU3HM JUIs obecrieueHuss 0€30MacHOCTH MpH 00palieHnu
¢ npubopaMu M TEXHUYECKMMHU YCTPOMCTBAMHU, COXPAHEHUS 3[0POBbsS U COONIOJIEHUS HOPM
9KOJIOTHUECKOTO MOBEACHUS B OKPYKaIOLIEH cpene;

OCYIIECTBIISATH C MOMOIIBIO MeAarora Mouck MH(GOpMaruu (U3NUYECKOTO COAEPKaHHUS B CETH
I/IHTCpHCT, Ha OCHOBE€ HMCIOIIUXCS 3HAHUU U HYTéM CpaBHCHHA AOIOJIHHUTCIbHBIX HCTOUYHUKOB
BBIJIEJIATh UH(OPMALIMIO, KOTOpas sBISETCS NPOTUBOPEUYMBOM MIIM MOXKET OBbITh



HEJIOCTOBEPHOM;

WCIONB30BaTh TPU BBINOJHEHWH YYEeOHBIX 3aJaHUii OTOOpaHHYIO [EJaroroM Hay4HO-
HOMYJISIPHYIO JIUTEPATypy (HU3HUECKOTO COAEPIKaHHS, CIPaBOYHbIE MaTepHajbl, PECypChl CeTH
WuTtepHeT; BhnaseTh NpuUeMaMy KOHCIEKTHPOBAHHS TEKCTa, NpeoOpa3oBaHHs MHPOPMAILUH U3
O/IHOM 3HAKOBOU CHCTEMBI B JPYTYIO C ONOPOM HA AITOPUTM U YTOUYHSIOIIKE BOIIPOCHI NIEAArora;

cO3J1aBaTh MOJ] PYKOBOJCTBOM I€Aarora ¢ 00Cy>KACHHEM IUTaHa paboThl MUCHbMEHHBIE U KPAaTKHE
YCTHBIE COOOMICHHs, 0000mass WHPOPMAIMI0 €3 HECKOJIbKHX HCTOYHHKOB (PH3MUECKOTO
CONEepXaHUs, B TOM YHCJIEe IyOJUMYHO TPEACTAaBIATH PE3YIbTAaThl IMPOSKTHOW WM
HCCJIEA0BATENBCKON I€ATENbHOCTH; IIPU 3TOM I'PaMOTHO MCHOJIb30BATh U3YUECHHBIN MOHATUNHBIN
anmapar Kypca (pu3MKH, CONMpPOBOXKIATh BHICTYIJICHUE INPE3CHTAIUCH;

MpU  BBINOJIHEHUU YYE€OHBIX TMPOEKTOB W HCCIENOBAaHUM (U3WYECKUX TPOIECCOB O]
PYKOBOJICTBOM II€JIarora pacipeessiTh 0053aHHOCTH B IPYIIIE B COOTBETCTBUU C TIOCTaBICHHBIMH
3a/layaMH, CJICUTh 3a BBIMOJHEHHWEM IUIaHA [JCHCTBHA W KOPPEKTHPOBATH €ro, aJeKBATHO
OLIEHMBATh COOCTBEHHBIH BKJAJI B JEATENBHOCTh TPYIIBI, BHICTPAMBATh KOMMYHHKATHBHOE
B3aMMOJCICTBHE, MPOSBIISIsI TOTOBHOCTh pa3peniarb KOHQIUKTHI.

9 KJACC

[IpenmerHsie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXaTb CHOPMHUPOBAHHOCTH Yy

o0y4aromuxcs yMEeHHUH:

OPUEHTHPOBATHCS B TMOHATHUAX W OMNEPUPOBATH MU Ha 0a30BOM YPOBHE: CHCTEMa OTCULTa,
MaTepHaibHas TOYKA, TPACKTOPHS, OTHOCUTEIBHOCTh MEXaHWYECKOTO IBWKCHUS, NehopMaItus
(ynpyrasi, TUlacTHYeCKas), TPEHHE, UYeHmpocmpeMumenbHoe YCKOpeHue, HEBECOMOCTb H
Heperpy3kH; LEHTP TSHKECTH; aOCONIOTHO TBEPIOE TEJIO, LEHTP TSDKECTH TBEPAOro Tena,
paBHOBECHE, MEXaHUYECKHE KOJCOaHWs W BOJHBI, 3BYK, HWHQPa3ByK U  YJIBTPa3BYK;
AJICKTPOMATHUTHBIC BOJIHBI, IIIKaJia 3JCKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh |
JAbHO30PKOCTh, CHEKMpbl UCHYCKAHUA U nocioujenus; anbda-, 0era- W ramMma-u3iIy4eHus,
M30TOIIbI, SIICPHAs YHEPTETHKA;

COOTHOCHUTH SBJICHHUS TIOCIIE TPEABAPUTEILHOTO OOCYXKIEHHUS C TeaaroroM (paBHOMEpPHOE W
HEPaBHOMEPHOE MPSIMOJIMHEHHOE JBIDKEHUE, PAaBHOYCKOPEHHOE IMPSIMOJUHEHHOE IBMKEHUE,
cBOOOJHOE TMAaJCHHE TeJ, PAaBHOMEPHOE MABIKEHHE MO OKPYKHOCTH, B3aUMOJCHCTBHE Tel,
pEaKTUBHOE JBIDKEHHUE, KoyieOaTebHOE JBIDKEHUE (3aTyXalollie W BBIHYKICHHBIE KoJeOaHus),
pPE30HAHC, BOJHOBOE JBW)KCHHE, OTPaXXCHHE 3BYKa, MNPSAMOJIMHEHHOE pacnpoCTpaHEHHE,
OTpaKCHHE M TPEIIOMIICHHE CBETA, MOJHOE BHYTPEHHEE OTPAKCHHE CBETa, PA3JIOKCHHUE OEJIoro
CBETa B CHEKTP M CIOKEHUEC CIHEKTPAIbHBIX IIBETOB, MIWCIIEPCHS CBETa, CCTECTBEHHAs
paZiMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa W3IY4YCHHs) MO0 ONUCAHHMIO HX
XapaKTePHBIX CBOMCTB M HA OCHOBE OTIBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3NIECKOE SBIICHHE;
pacmo3HaBaTh C TIOMOIIBIO TIeAarora IPOSBICHUE W3YYCHHBIX (PU3UYECKUX SBICHUH B
OKpyXaromeM Mupe (B TOM 4ucie (U3NYCCKUE SBICHHS B IMPHUPOJC: NPWIMBBI U OTJIUBBHI,
nBkeHune mianetT COTHEYHOM CUCTEMBI, PEaKTUBHOE JIBMKEHUE KUBBIX OPTaHU3MOB, BOCTIPUSTHE
3BYKOB JKMBOTHBIMH, 3EMJICTPSICEHHE, CEUCMUYECKHE BOJHBI, IyHaMH, 9XO, I[BETa Tel,
ONITUYECKHUE SBIICHUS B MPHUPOJE, OMOIOTHMYECKOE NEHCTBHE BUIMMOTO, YIbTPa(UOIETOBOTO U
PEHTTEHOBCKOTO HW3TYyYCHHA; E€CTECTBEHHBI pPAaTUOAKTHBHBIA (OH, KOCMHUYECKHE JIy4YH,
pPaOaKTUBHOE W3ITydyeHHUE MPHUPOJHBIX MUHEPAJIOB; NEHCTBHE PAaIMOAKTHBHBIX M3IIy4CHUH Ha
OpraHM3M YeJIOBEKa), TP ATOM T10]] PyKOBOJICTBOM II€JIarora MepeBOAUTh MPAKTHUECKYIO 3a/1aqy
B y4eOHYI0, BBIJCNSTh CYIICCTBEHHBIC CBOMCTBA/MpU3HAKU (DU3UUECKUX SIBICHUI;

OIHCHIBATh TOJI PyKOBOJCTBOM Iiearora ¢ OOCYXJICHHEM IIaHa pabOThl M3y4YeHHBIE CBOHCTBA
Tel U GU3NUYECKUE IBIICHUS, UCTIONB3YS (PU3NUeCcKHe BETHMUMHBI (CPEIHSSI U MTHOBEHHAS CKOPOCTh
Tela TpHU HEPAaBHOMEPHOM IBW)KCHHH, YCKOPEHHE, IepeMeIleHHUE, IyTh, YIJIOBas CKOPOCTH,
CWIa TpEeHWs, CHWiIa YNPYyrocTH, CHja TSHKECTH, YCKOpeHHE CBOOOIHOTO TAJCHHS, BEC Tela,
HMITYJIbC TeJla, UMITYJIBC CHUJIBI, MeXaHW4ecKas paboTa W MOIIHOCTh, TOTEHIUAIbHAS DHEPTHUS
Tena, TOJHATOTO Haj TMOBEPXHOCTHIO 3EMIIH,



MOTEHLMAIbHAS PHEPIrUs CKAaTOM NPYKHUHBI, KHHETHUYECKas SHEPrus, IMOJIHAsg MeXaHudecKas
SHEPTHs, NepUO] ¥ YacTOTa KOJIeOaHUH, JITMHA BOJIHBI, TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh
CBETa, MOKa3aTellb MPEJIOMIICHUSI CpE/bl); NPU OMUCAHUHM C TMOMOIIbIO YUUTENS MPaBUILHO
TpakToBaTh (PU3MYECKUNA CMBICT HCIOJb3yeMbIX BEIUYMH, OOO3HAYEHUS U EJAMHULBI
(u3HYECKUX BEIMYMH, C ONOPO HA METOIMYECKMX MaTepHall HAXOIUTh (DOPMYJIbI, CBA3BIBAIOLIUE
JaHHYI0 (U3WYECKYyI0 BEIWYMHY C JPYTMMH BEIMYWHAMH, CTPOUTH TpadUKU H3YUEHHBIX
3aBUCUMOCTEH (PU3UYECKUX BEIUYHH;

XapaKkTepu30BaTh MOCIE MPEIBAPUTEIHLHOTO OOCYKICHHS C IIeJaroroM CBOMCTBA Tell, PU3NUECKHE
SIBIIGHUSL U TIPOLIECCHI, MCIONb3Yysl 3aKOH COXPAaHEHUs HEPIuH, 3aKOH BCEMHUPHOIO TATOTEHUS,
MPUHLMIT CYNEPHO3UIMUA CUJI, TIPUHIMIT OTHOCUTeNbHOCTH ['anuies, 3akoHbl HbloTOHA, 3aKOH
COXPAaHEHHUS HMITYJIbCA, 3aKOHBl OTPAXEHHS M TMPEIOMJICHHS CBETa, 3aKOHBI COXpPaHEHUS
3apsA0BOIO M MAacCOBOIO YHCEN IPH SIEPHBIX PEaKLUsAX; NPU 3TOM HAXOJUTh CIIOBECHYIO
(GOpMyIHMpPOBKY 3aKOHa M €ro MaTeMaTHYeCKOe BBIPAXEHHE C OMOpoH Ha IUQPOBHIE
o0Opa3oBaTeNbHbIE PECYPCHI;

COOTHOCHUTH IO/ KOHTpOJIEM mefarora Gu3nyeckue MpoLecchl U CBOMCTBA Tell, B TOM YHUCIE U
B KOHTEKCTE CHUTYyallMd MPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH NpPH IIOMOIIH
nejarora MPUYMHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX LIaroB C
ormopoil Ha 2—3 W3YYECHHBIX CBOWCTBA (U3UYECKUX SBICHUH, (HU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pelIaTth TUIOBBIE PAcueTHbIEC 3a7a4yu B 1-2 NeicTBUA ¢ ONMOPOHM Ha aarOpUTM, IpeIBapUTEILHO
pa30o0paHHBIl COBMECTHO C, MCIOJIB3YSl 3aKOHBI M (OpMyJbl, CBs3bIBarolue (uznyeckue
BEJIMYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJaudl 3allChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH
HE/IOCTAIOUINe WIM W30BITOYHBIE JAaHHbIC, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE IS
peLIeHus, TPOBOIUTH PACUYETHI M OLIEHUBATH C IOMOIIBIO YUHUTEIIS PEATUCTHYHOCTD TTOTYYEHHOTO
3HaueHMs (U3NYECKON BEIMUYHMHBL;
UMETh NPE/CTAaBICHUE O MpoOsieMax, KOTOPBIE MOXKHO PELIMTh MPU TTOMOLIU
(GU3HYECKUX METOJIOB; WCIIONB3ys ONHMCAaHWE HCCIENOBaHHs, II0CIe IPEABAPUTEIHLHOTO
00CY)KIEHUSI C MEJaroroM BBIIEIATH MPOBEPSEMOE MPEANON0KEHHE, OLIEHUBATh MPABUIBHOCTh
HOpsIIKa IPOBEICHUS
UCCIIEJOBAaHMs, A€1aTh BBIBOJbI, HHTEPIPETUPOBATh PE3YyJIbTaThl HAOMIOAEHHH U OIBITOB;
YMeTh HAaxXOAWTh C HCIHOJB30BAaHUEM LUQPPOBBIX 00pPAa30BATENBHBIX PECYPCOB OMBITHI 10
HaOMIOCHUIO (QU3MUYECKUX SIBICHUN WM (U3MYECKUX CBOMCTB Ten (M3ydeHHE BTOPOrO 3aKOHA
HproToHa, 3aKOHAa COXpaHEHHUs AHEPrHH; 3aBUCHMOCTh MEpHOAa KOIeOaHUH MPYKUHHOTO
MasiTHUKa OT MAacchl Tpy3a M >KECTKOCTH NPYKUHBI U HE3aBHCUMOCTH OT aMIUTUTYIBI MAaJbIX
KoneOaHuii; TMPSMOIMHEHHOE PaclpOCTPaHEHUE CBETa, pPa3joKeHHe OeNoro cBeTa B CIEKTD;
U3y4YeHUE CBOWCTB M300pakeHHsA B IUIOCKOM 3€pKaje M CBOWCTB H300pakeHMs NpeaMeTra B
cobuparomieii JuH3€e; HAONIOJEHWE CIUIOUIHBIX M JIMHEWYaThIX CIEKTPOB H3JIy4EHUs):
CaMOCTOSITETIbHO COOMpPATh YCTaHOBKY M3 M30BITOYHOrO Habopa oOOpyHOBaHMS C ONOPOH Ha
CX€My; OIMCBIBATh XOJ OIBITA M €ro pe3yibTaThbl, HOpMYIUPOBaTh BBIBOJBI IOA PYKOBOACTBOM
eJlarora;

NPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO0 NPSMBIX HM3MEPEHUH, OMpeaessis CpeaHee 3HAueHUe
M3MEPSAEMON BEIIUYHHBI (hoKycHoe paccmosinue cobupaiouell 1uH3bl);, 0OOCHOBBIBATH BHIOOD
croco0a M3MEPeHUs/M3MEPUTENHFHOTO PUoOopa;

MPOBOJUTH COBMECTHO C TIE€JaroroM HCCIEIOBAHUE 3aBHCUMOCTEH (M3UYECKUX BEIMYHH C
HCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTh IMyTH OT BPEMEHHU IMPH PABHOYCKOPEHHOM
JBMOKCHUM O€3 HayalbHOM CKOpOCTH; Nepuojaa KoieOaHUM MaTeMaTH4eCKOro MasiTHHUKA OT
JUTMHBI HUTH; 3aBUCUMOCTH yTJIa OTPa)XEHHsI CBETa OT yTIJIa MaIeHUS U YTJIa IPEeITOMIICHHS OT yTia
MaZieHus): Tocje OOCYXIEHUs TMOJ PYKOBOJICTBOM I€Jarora IUIAHUPOBATh HCCIEJOBAHUE,
coOuparh YCTaHOBKY, (PUKCHpOBaTh pPE3yJbTaTbl MOJYYEHHOM 3aBUCUMOCTU  (PU3MUECKHX
BEJIMYMH B BUJE TAOIWIl U TpadUKOB, JENaTh BHIBOIBI MO PE3YIbTaTaM UCCIICIOBAHHS,
COOTHOCUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKUX BEIWYHH (CPEeIHSAS CKOPOCTh U YCKOPEHHUE
TeJa MpH PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE CBOOOIHOIO MaleHus, )KECTKOCTh MPYKUHBI,
KOA(GUITMEHT TPeHHS CKOJIBKEHHUS, MeXaHHM4eckas paboTa W MOITHOCTh, 4acTOTa



U Tepuoja KojeOaHWl MaTeMaTHYeCKOro M MPY)KMHHOTO MAasTHUKOB, ONTHYECKas CHIa
cobuparormieit

JVH3BI, PAJAMOAKTHBHBIA (DOH): C TOMOIIBIO Teaarora IUIAHHUPOBAaTh HW3MEpPEHHs;, cOOUpaTh
OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIIIOJIHATb U3MCPCHUA, CIICAYS Hpel[f[O)KeHHOfI HUHCTPYKIHWH,
BBIYUCJIATD 3HAYCHUC BCIIMYMHBI U aHAJIM3WUPOBATH IOJTYYCHHBIC PE3YJIbTATHI C y‘{éTOM SaﬂaHHOﬁ
MOTPEITHOCTH U3MEPEHUM;

co0JIro1aTh MpaBuiia TEXHUKH 0€30M1acHOCTH MpH padoTe ¢ 1abopaTopHBIM 000pyI0BaHUEM ITOCIIE
NIPeIBapUTENHLHOTO OOCYKICHHUS C IEAarorom;

COIOCTABJIATH C TOMOIIBIO TI€Jarora OCHOBHBIE MPU3HAKUA HM3YYEHHBIX (U3UYECKUX MOJAETICH:
MaTepuajibHad TOYKa, a0CoOIIOTHO TBép,[[OC TECJ10, TOYEYHBIM UCTOUYHUK CBC€Ta, JIy4, TOHKas JIMH3a,
IUTaHETapHass MOJENb aToMa, HyKJIOHHAs MOJeNb aTOMHOTO Sipa C OMOpPOW Ha METOAMYECKHE
MaTepHaIbl;

XapaKTepu30BaTh MOCIE MPEABAPUTEIHHOTO OOCYKICHHS C TEJaroroM MpPUHIMIIEL IeHCTBUSA
M3YYEHHBIX NMPUOOPOB U TEXHHUUYECKUX YCTPOWCTB C OMOPOW Ha MX OMHUCaHUS (B TOM YHCIIE:
CIMJOMETp, JATYUKH TOJIOKEHUsI, PACCTOSIHUSA U YCKOPEHHUS, PAKeTa, IXOJOT, OYKH, IEPUCKOTL,
¢doroamnmapat, ONTHIECKUE CBETOBOJBI, CIIEKTPOCKOII, T03UMETp, Kamepa Buibcona), ncnomnb3ys
nrdpoBbie 00pa3zoBaTEIbHBIC PECYPCHI;

WCTIONIb30BaTh MOJ| PYKOBOJACTBOM TI€Jarora CXe€Mbl M CXEMaTHUHBbIE PHCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOHCTB, HM3MEPHUTEIbHBIX NPHOOPOB M TEXHOJOTHYECKUX TPOLECCOB INpHU
pelIeHnr y4eOHO-TPAKTHYECKUX 3aJad; ONTUYECKHE CXEMbI JUIsi TMOCTPOEHUS H300paKeHH
B TUIOCKOM 3€pKaJie ¥ COOMparoIieil JuH3e;

NPUBOJIUTH TPUMEPBI/HAXOAUTh HH(POPMAIMIO O MPHUMEPax MPAKTUUYECKOTO HCIOIb30BAHUS
¢u3nueckux 3HaHUH B MOBCEAHEBHOW XHM3HM JUIsl obecrieueHHss 0€30MacHOCTH MpH 00paleHnu
¢ mpubopaMu M TEXHHUYECKHMMHU yCTPOWCTBAMH, COXPAHEHHUS 3[I0POBbS U COONIOJICHHS HOPM
HKOJIOTHUECKOTO TOBEACHUS B OKPY’)KAIOLIeH cpene;

OCYIIECTBISATH MO PYKOBOJACTBOM IeJarora rmouck uHpopmanuu (pu3n4ecKoro coaepaHus B
ceTu VIHTEpHET, CAMOCTOATENBHO (POPMYIIUPYs TOUCKOBBIH 3a1IpOC, HAXOAUTH ITYyTH ONPEAETICHUs
JOCTOBEPHOCTHU TOIy4eHHOH MH(OpMAIMK Ha OCHOBE MMEIOIIMXCS 3HAHUHM U JTOTIOJIHUTEIbHBIX
UCTOYHUKOB,;

UCTONBb30BaTh TMPU BBINOJIHEHUH Y4YeOHBIX 3aJaHUil  OTOOpaHHYIO II€aroroM Hay4YHO-
MOTYJISIPHYIO JTUTEpaTypy (U3WYECKOTO CONEpKaHus, CIPABOYHBIE MaTEpPHAJbl, PEeCypChI CETH
WnrepHer; Brnazeth mpueéMamMu KOHCIEKTHPOBAHHS TEKCTa, NpeoOpa3zoBaHus WH(OpMALUU U3
OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO C OTIOPOIl Ha aJTOPUTM M YTOYHSIOIIME BOIIPOCHI MEIarora;
co3l1aBaTh IMOJI PyKOBOJCTBOM IIeJarora ¢ o0Cy»/IeHHeM IulaHa paboThl MMCHbMEHHBIC U YCTHBIC
cooOmIeHnsT Ha OCHOBE WMH(pOPMALUU U3 HECKOJIBKUX HMCTOYHUKOB (DPU3UYECKOTO COJCpPKAHUS,
myOJIMYHO MPEACTABIATh PE3yIbTAThl MPOSKTHOW MM MCCIIEI0BATEIbCKON AESITEIbHOCTH; TpHU
3TOM I'paMOTHO HCHOJIb30BaTh M3yU€HHbII MOHATHHHBIN anmapar u3y4aeMoro paszena GU3nKu 1
COTIPOBOX/IaTh BHICTYIUICHUE MPE3CHTAIIMEH ¢ yUYEeTOM OCOOCHHOCTEH ayIUTOPWUU CBEPCTHUKOB.



TEMATHUYECKOE TINIAHMPOBAHUE

TemaTtuueckoe MIaHUPOBAHHUE M KOJMYECTBO YaCOB, OTBOIMMBIX Ha OCBOCHHUE KaXk/101 TeMbI yueOHOro npeamera «Pu3nkay» alanTupOBaHHON OCHOBHOU
00pa3oBaTeNbHOM MPOTrpPaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHMs OOYYAarOIIUMXCS C 3aJEPKKOM MCHUXHUYECKOTO pa3BUTHSA, B II€JIOM COBMAJAIOT C
COOTBETCTBYIOIIUM pa3zeioM (enepaibHONH paboueil mporpamMmbl ydeOHOTO Tpenmera «Du3mka» 00pa3oBaTENBHON MPOTrpaMMBl OCHOBHOTO OOIIETO
oOpa3zoBanus. [Ipu sTom Opranuzainus BpaBe camMa BHOCHTH U3MEHEHHs B COJIEp)KaHUE M PACIpelielieHd € y4eOHOro Marepuana Mo rojaMm oOydeHus, B
MOCIIEA0BATENIBHOCTh U3YUEHHUS TEM U KOJIMYECTBO YaCOB HAa OCBOCHHE KaXI0M TEMbI, ONpeIeNIeHUe OpraHu3alMoHHbIX popm o0yueHus u 1.11. OOOCHOBaHHOCTD
JAaHHBIX U3MEHEHUH omnpeiensercs: BhlOpaHHbIM 00pa3oBaTeabHON opranu3auueil Y MK, nHIuBuayaabHbIMU ICUX0()U3HUECKIMH 0COOCHHOCTSIMH KOHKPETHBIX
obOydaromuxcst ¢ 3[IP, cremeHpl0 yCBOGHHOCTH MMM YYE€OHBIX TEM, PEKOMEHAANMSIMH IO OTOOpYy M ajanTanuu y4eOHOro Marepwana 1o (U3HKE,
IIpeACTABICHHBIMA B [IOSCHUTEIBHON 3aIuCKe.

7 KJIACC (68 u)

TemaTnaeckuit
010K, TeMa

OcHoBHOE COACPIKAaHUC

OcHOBHBIE BUBI JCATENbHOCTH y4Yaluxcs (Ha YpOBHE Y4eOHBIX
JeCTBUIN)

OnexTpoHHbIe (MU(POBBIC)
00pa3oBaTeNbHbIE PECYPChHI

Pa3zges 1. ®u3uka u e poJib B IO3HAHMHU OKPY Kalomero Mmupa (6 1)

3anoJHseTcs 1o Mepe
H3y4YCHUA COACPIKaAHUA
yuebHOro mpeamera

duzuka — ®dusnka — Hayka 0 IpUPOJE. BbIsiBIIeHHE OCHOBHBIX PAa3IMUYMiA MPU HOMOIIH MEarora Mexmy
HAyKa 0 Snenus npupoasl (MC?). ($u3NYeCKUMU U XUMHUYECKUMHU TpeBpamienusmMu (MC —
npupozne (2 1) DU3HIECKUE ABIECHUS: XHMHSA).
MeXaHHUECKHE, TETJIOBBIE, Pacno3naBanue u knaccudukaiys nocie o0Cyk JIeHus ¢
3JIEKTPUYECKHUE, MATHUTHBIE, TI€/1aroroM IpU MOMOIIH HABOASIIUX BOIPOCOB (PU3MUECKUX
CBETOBBIE, 3BYKOBBIE. SIBICHUN: MEXaHUUYECKHX, TEIUIOBBIX, JJICKTPUUYECKHUX,
MarHuTHBIX ¥ CBETOBBIX.
Habmtonenue n onucanue Gpu3n4eckux siBIEHUH Ha 06a30BOM
YPOBHE.
duznueckune dusnueckue BEITMYHMHBI. Omnpenesnenne npyu MOMOINM IeIarora HeHb! AEJIeHUs IMIKaJIbl

BeJIMYUHBI (2 1)

Wsmepenune Qu3nYecKux BETHYUH.
Dusuveckue npubopui’®
Tozpewnocmousmepenuii.
MexnyHaponHas

CHCTEMa CJTUHMII.
Jemoncmpayuu’

1. MexaHnnuueckue, TEIUIOBBIE,
AIEKTPUIECKUE, MarHUTHBIC,
CBETOBBIE SIBJICHMS.

2. duznyueckue MpuOOPHI 1
mporerypa NpsSMbIX U3MEPCHHHA
AQHAJIOTOBBIM | ITH(PPOBEIM
npudboOpoM.

U3MEPUTEIBHOTO TPHOOPA.

W3mepenune mo oOpasily moja pyKOBOACTBOM T€arora JTHMHEHHBIX
pa3MepoB Tell U MPOMEXKYTKOB BPEMEHHU C YIETOM
MIOTPEIHOCTEH.

N3mepenue mo oOpasiry moa pyKOBOJICTBOM Tiegarora oobema
KHUJKOCTU M TBEPJOTO Tela.

H3mepenne mo oOpasiy 1moJi pyKOBOJACTBOM Menarora
TEMIIepPaTypbl MPHU MOMOIIHU KHUIKOCTHOTO TEPMOMETpa H
JaTyiKa TeMIepaTyphl.

BrinonHeHNE HECTOKHBIX TBOPUYECKUX 3aJIaHUl C OMOPOW HA
QITOPHUTM, TPEBAPUTEIBHO Pa300paHHBIA C MEAaroroM Io
MOWCKY CIIOCOOOB M3MEPEHHsI HEKOTOPHIX (DU3NIECKUX
XapaKTepUCTHK, HAPUMEP, Pa3MEPOB MallbIX 00BEKTOB (BOJIOC,




®@Dponmanvhsle nabopamopHsie
paoomol unu I1eKMPOHHASA
oemoncmpayus.

1. Onpenenenuie LEHBI JIETEHUS
M3MEPHUTEILHOTO TIprbdopa
(MCTIONTB3Y S TEXHOJIOTHYECKYTO
KapTy 3KCIIEPUMEHTA).

2. N3mepenne o0beMa KUIAKOCTH U
TBEPJIOTO TeJa.

3. Onpedenenue pazmepos Mavix
mei.

MPOBOJIOKA), yAAJNCHHBIX OOBEKTOB, OOIBIIMX PACCTOSHHM,
MaJIbIX TPOMEKYTKOB BpeMeH:. OOCYKICHHE MpeIiaraéMbix
CIIOCO0OB.

EcrecTrBeHHO-
HAY4YHbIA MeTOJ
no3Hanus (2 4)

Kak ¢usuka u apyrue
€CTECTBEHHbIC HAYKU U3y4aloT
npupony. EcmecmeenHo-Hayunblii
Memoo NO3HAHUA: HabooeHue,
NOCMAHOBKA HAYYHO20 BONPOCA,
BbLOBUIICEHUE 2UNOME3,
9KCNepuMeHm no nposepke
eunomes, 0OvsACHeHUE
Habarodaemo2o senenus. Onucanue
Qusueckux A6IeHULl ¢ NOMOWbIO
Mmooenell.

[Tpenmvet u MeToab! (HU3UKH.
Hemoncmpayuu

1. OmnpeneneHue NOrpelIHOCTH
IKCTIICPUMEHTA.

BhIIBIKEHNE THITOTE3 MOCIIE MIPEABAPUTEILHOTO 00CYKICHUS C
IIeaarorom, O6’I)$ICH$II-OHII/IX IIPOCTLIC ABJICHHUA, HAIIPpUMCEP:

— H0YeMY OCTaHaBJIMBACTCS JBIKYILEECs 10 FOPU30HTAIBHOM
MIOBEPXHOCTH TeJIO;

— HOoYeMy B JKapKylo [Oro/ly B CBETJIONW OJEXIE NPOXJIaTHEeH,
YeM B TEMHOM.

Br160p crioco0oB MpoBEpKH THIOTE3 U3 MPEUI0KEHHBIX
Ie/1arorom.

HaGmronenune nmpeaioKeHHbIX IIeAaroroM UCCIeI0BaHuil 1o
MPOBEPKE KaKOW-INOO0 rMIIOTE3bl, HAIPUMED: AATbHOCTH MOJIETa
IapHKa, MyLIIEHHOT0 FOPU30HTAIBHO, TeM OoJIbIle, YeM OoJIblie
BBICOTA ITyCKa.

[locTpoenne COBMECTHO € NEAATOrOM MPOCTEHIINX MOJENIEH
¢busnyeckux SBICHUH (B BUAE PUCYHKOB WIIM CXEM), HAIIpHUMeEP
naJieHue MpeaMeTa; NPSMOIIMHEHHOEe PacIpOCTpaHEHHE CBETA.

Paznen 2. [lepBon

ayajibHbIE CBEJICHUS 0 CTPOCHUH BeulecTBa (5 1)

Crpoenue
Bemiectna (1 1)

CrpoeHue BelmecTna: aTOMBI 1
MOJIEKYJIBI, BX pa3Mepbl. OIBITHI,
JIOKa3bIBAIOIIHE JUCKPETHOE CTPOCHHE
BEIIIECTBA.

®poHTankHbIe 1a00paTOPHBIE PAOOTHI
v onvimol®.

1. Ouenka aguameTpa aTroma
METOJIOM PSIOB (C

UCHOJb30BaHUEM (oTorpaduit).

Habnronenue n uHTEpIpeTalins COBMECTHO C IIE€AaroroM OIBITOB,
CBHJIETEJILCTBYOLIMX 00 AaTOMHOMOJICKYJIIPHOM CTPOESHHH BEIIECTBA:
OTIBITHI C PACTBOPEHHEM Pa3IMYHBIX BEIECTB B BOJIE.

OneHKa Ipy MOMOIIN TEXHOJIOTHYECKOW KapThl pa3MEPOB aTOMOB U
MOJIEKYJI C UCTIONIb30BaHueEM (oTorpaduil, MoTyuYeHHBIX HA aTOMHOM
cIoBoM MuKkpockore (ACM).

Omnpenenenue Nocie NpeaBapuTeNLHOr0 00CYKIESHHS C IIeJaroroM
pa3MepoB MaJIbIX Tel.

JIBUKeHHE U
B3auMOJelicTBHE
YJACTHIL

JIBmKeHHe 4acTUll BEIIEeCTBA.
CBA3b CKOPOCTH JIBHKECHHUS YACTHI
¢ Temneparypoil. bpoyHoBckoe

Habmtonenue u 00bsiCHEHHE TIPU TIOMOIIH TIE/1arora
OpOYHOBCKOTO ABW)KEHUS W siBieHus quddysun. [IpoBenenne n
0OBSICHEHHUE C OTIOPOY Ha allTOPHUTM, MIPEABAPUTEIHHO




BenecTBa (2 4)

JIBUKeHUEe, TUPPy3us.
Bzaumooeiicmsue vacmuy
sewecmsa: NpuUmMsdiceHue u
ommanKusaHue.
HHemoncmpayuu

1. Habmronenne OpoyHOBCKOTO
JIBYKEHUSL.

@ponmanvusle nadopamopHsvie
pabomul u onvimul

1. OnbITBl IO HAOTIOAEHUIO
TEIUIOBOTO PACIIMPEHUS Ta30B.
2. OnbITHI IO OOHAPYIKSHHUFO
JEUCTBUSI CHJI MOJIEKYJISIPHOTO
NPUTSDKCHUSI.

pa3o0paHHBIN C MEJaroroM OIBITOB MO HAOIIOJCHHUIO TEIJIOBOTO
paciupeHust ra3os.

[IpoBenenne u 0OBSICHEHHE OMBITOB C OMOPOW HA AJITOPUTM,
MpeIBapUTEIILHO pa300paHHbBIN C IMearoroM o 0OHapyKEHUIO
CHJI MOJIEKYJIIPHOTO TIPUTSDKEHUST M OTTAJIKHBAHUS.

ArperartHbie
COCTOSTHUA
BelecTna (2 1)

ArperaTHble COCTOSIHHS BEIIECTBA:
cmpoenue 2azos, Hcuokocmetl u
MeEPObIX (KPUCALIUYECKUX) Mel.
Bzaumocenze meancoy ceoticmseamu
8ewecms 8 pa3HvIX A2pe2amHbix
COCMOAHUAX U UX AMOMHO-
MOJIEKYIAPHLIM CIMPOEHUEM.
Ocobennocmu azpecammubix
COCMOSHULL 80OWL.
Hemoncmpayuu
1. Ha6mronenne muddysum.

Omnucanue 1oj; pyKOBOJCTBOM Iefarora (C MCIOJIb30BaHHEM
IIPOCTBIX MOJIeJIeH) OCHOBHBIX Pa3IMYMi B CTPOECHUM Tra3osB,
KHUJIKOCTEH U TBEPIBIX TEIL.

HauanbHble npencTaBieHus O Majaod CKXMMAaeMOCTH JKUAKOCTEH
U TBEPABIX TeJl, O0IBIION CKUMAEMOCTHU Ta30B.

OO0bsicHeHne Ha 6a30BOM ypOBHE I10]] KOHTPOJIEM IIeJarora o
COXpaHEHUU (QOPMBI TBEPIBIX TEJI U TEKYUECTH >KUAKOCTH.
HaGmtonenue 3a onbITamMu, JOKa3bIBAIOUIMMHU, YTO B TBEPIOM
COCTOSIHUM BOJIbl YACTHUILbI HAXOAATCS B CPETHEM JaJIbIlE JAPYT
OT pyra (INIOTHOCTh MEHBIIIE), YEM B KUAKOM.

VYcraHoBiIeHHE ¢ ONOPOM HAa JAUAAKTUYECKMH MaTepuall IPOCTBIX
B3aMMOCBSI3eH MEXy 0COOCHHOCTSIMHU arperaTHbIX COCTOSIHUN
BOJIbI U CYIIECTBOBAaHHEM BOJHBIX opraHm3MoB (MC —
Ouonorusi, reorpadusi).

Paznen 3. IBuskenue u B3aumojeiicreue teua (21 u)

Mexann4ieckoe
nBukenue (3 1)

MexaHndeckoe JIBMKEHHE.
PaBHOMEpHOE U HEPaBHOMEPHOE
nemwkenne. Ckopocthb. Cpeousis
CKOPOCHb NPU HEPABHOMEPHOM
ogudcenuu. Pacuet nytH u
BPEMCHHU JIBUKCHHS.
emoncmpayuu

1. HabOmoneHre MEXaHUYECKOTO
JIBYDKCHUS

2. U3mepenue ckopocTu

HccnenoBanre paBHOMEPHOTO JBIKEHUS M ONIPEIICIICHNE €TO
MPU3HAKOB TOCJIE MPEIBAPUTENHLHOI0 0OCYKIEHHUS C MEIaroroM.
HaGronenue HepaBHOMEPHOTO ABMXKEHUS U OIIPENIETICHUE €ro
OTJIMYUNA OT PaBHOMEPHOTO ABMXKEHUS IOCIE MPEABAPUTEIHHOTO
00CYXICHHS C IEeIaroroMm.

Pemienre TUTIOBBIX pacdeTHBIX 3a7a4d B 1—2 JeMCTBUS C ONOPO
Ha aJrOpUTM, TPEABAPUTEIBHO Pa300paHHBIN COBMECTHO C
MeJaroroM Ha onpezesNeHue MyTH, CKOPOCTH U BPEMEHU
PaBHOMEPHOTO JIBUKECHHS.

AHanu3 npu NOMOILIM Neaarora rpauKoB 3aBUCUMOCTH MyTH U




NPSIMOJIMHEHTHOTO ABUKEHUS.
®Dponmanvusle nadopamopHsie
pabomul u onvimul

1. Onpenenenne CKOpoCTH
PaBHOMEPHOTO IBIKEHHsI (IIapuKa
B )KUKOCTH, MOJICIIN
AIEKTPUIECKOTO aBTOMOOHUJIS U T.
IL).

2. Onpenenenne cpeiHel CKOPOCTH
CKOJIbKEHUS OpycKa WM 1IapuKa
M0 HAKJIOHHOM IJIOCKOCTH Tena.

CKOPOCTH OT BPEMEHH.

Huepnus, macca,
TUIOTHOCTH (4 1)

SIBnenue nunepunu. 3aKoH
MHEPIHH.

B3aumopeiicTBue TeN Kak pUYrHA
M3MEHEHUS CKOPOCTH JABM)KECHUS
Ten. Macca Kak Mepa HHEPTHOCTHU
tena. [InotHocTh BemecTBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B eIluHUIe 00bEMa
BEIIIECTBA.

JeMmoHcTparmmn

1. HabmoneHue siBJICHUS MHEPLUH.
2. Habmronenue n3MeHeHus
CKOPOCTH NPHU B3aUMOJICHCTBUU
TeJL

3. CpaBHEHHUE Macc 1o
B3aHMO/JICUCTBHUIO TEIL.

OObsicHeHHE TIPH MOMOIIM TEXHOJOTMYECKOH KapThl M Meaarora
U IPOTHO3UPOBAHUE SIBJICHUI, 00YCIOBICHHBIX HHEPLUEH,
HaIIPUMEp: YTO IPOUCXOIUT IIPH TOPMOKEHHUU WIN PE3KOM
MaHeBpe aBTOMOOMJIS, TOYEMY HEBO3MOKHO MTHOBEHHO
IIPEKPATUTH JBM)KEHUE HA BEJIOCUIIEAE WM CaMOKaTe U T. [.
HaGmionenue n 0a30Bbli aHANIMU3 ONBITOB IOJA PYKOBOJCTBOM
[eJarora, IeMOHCTPUPYIOLUIMX U3MEHEHUE CKOPOCTH JABHKEHUS
TEeNna B pe3yJibTaTe JEHCTBHUS HA HETO JPYIHX TEll

Pemennie THIIOBBIX pacU€THBIX 3a4a4 B 1—2 NEHCTBUSA C ONOPOM
Ha aJIrOpUTM, NPEABAPUTENBHO Pa300paHHbII COBMECTHO C
MIe1aroroM Ha OIpeJeNIEHHE MacChl TeNa, ero 00beMa
wioTHoCTH. Habmronenue u 6a30BbIil aHAIM3 ONBITOB MO
PYKOBOJICTBOM II€Jarora, JEMOHCTPUPYIOLIMX 3aBUCUMOCTb
W3MEHEHUSI CKOPOCTH TeNa OT €ro MacChl IPHU B3aUMOACHCTBUU
ten. M3amepeHue Macchbl Tenaa pa3iaM4YHBIMU CHOCOOAaMHU.
OmnpeneneHne COBMECTHO € MENAroroM IJIOTHOCTH Tesla B
pe3ynbTaTe U3MEPEHUSI €T0 Macchl U 00bEMa.

Cuiaa. Buabl cui
(14 g)

Cuna Kak XapaKTepUCTHKA
B3aumojeiicTeus Ten. Cuna
YIIPYTOCTH H 3aKOH ['yka.
Hszmepenue cunvi ¢ nomowvio
ounamomempa. SIBneHne
TATOTEHUS U cuia Tsokectu. Cuna
msdicecmu Ha Opyeux NniaHemax
(MC). Bec mena. Hesecomocmo.
CrnoxeHue cuj, HaMpaBJICHHBIX IO
OIHOU NPSIMOiA.
PapnopnelictBytomas cun. Cuna

W3yudeHne COBMECTHO C MeIaroroM B3auMOICHCTBHS KaK
NPUYMHBI U3MEHEHHUSI CKOPOCTH Tejia WK ero jaedopMariuu.
Onucanue Ha HaYalIbHOM YPOBHE PEajbHBIX CUTyallUd
B3aMMOJICHCTBHS TEJI C MOMOILBIO MOJICIIEH, B KOTOPBIX BBOJUTCS
MOHSATHE U U300paKCHUE CHJTBI.

W3zydenmne moa pyKOBOJICTBOM Iearora CHJIbl YIpPYTOCTH,
3aBHCUMOCTH CWJIBI YOPYTOCTH OT YAJUHEHUS PE3UHOBOTO
ITHypa WM TPYKUHBI (C TOCTpOCHUEM Tpaduka).

AHanmu3 ¢ omopoil Ha IUAAKTUYECKUH MaTepHhall MOJ KOHTPOJIEM
mejarora IMPakTUYECKHX CHUTYaluil, B KOTOPBIX HPOSBISETCS
NEWCTBHE CWIIBI YHPYTOCTH (YHPYTOCTh Msda, KPOCCOBOK, BETOK




mpenus. Tpenue ckonvocenus u
mpenue nokos. Tpenue 6 npupooe u
mexnuxe (MC).
Jemoncmpayuu?®

1. CnosxxeHue cul, HalpaBIeHHBIX
M0 OJTHOU MPSAMOI.

2. Jlemoncmpayus cunol ynpy2ocmu
HA PA3TUYHBIX MAMEPUATLAX.
DponmanvHusvle 1adOpamopHule
padomul u onvimol.

1. Onpenenenue MIOTHOCTH
TBEPJIOTO TeJa.

2. OnbIThI, AEMOHCTPUPYIOLLKE
3aBUCHUMOCTH PaCTsDKCHUS
(medopmanum) Mpy>KUHBI OT
IIPUIIOKEHHON CHIIBIL.

3. OnbITHI, JEMOHCTPUPYIOIIHE
3aBUCUMOCTb CHJIbI TPEHUS
CKOJIbJKEHUS OT Beca Teja U
XapakTepa COMPUKACAIOIINXCS
IIOBEPXHOCTEH.

JiepeBa u ap.).

Ananu3 ¢ onopoi Ha AUJAKTUYECKUH MaTepHa o KOHTPOJIEM
Iejarora CUTyaluil, CBA3aHHBIX C SIBJICHUEM TATOTCHMS.
ITonnmaHue ¢ oropoil Ha CXeMBbI PH MOMOIIHA [e1arora
OpOUTAJIBHOTO JIBUKEHUS IUIAHET C UCIOIb30BAHUEM SIBICHUS
TATOTCHMS M 3akoHa uHepnuu (MC — acTpoHOMMUS).
W3mepenue Beca Tena ¢ momMoipio AuHamoMeTpa. O6ocHoBaHMe
3TOTO C1I0c00a U3MEPEHHS MOCIIe MOBTOPEHHS C TIEJaroroM.
Habmionenue sBneHHs HEBECOMOCTH.

HaGntonenue 3a sKkcrepUMEHTaNbHBIM HOJIYYEHUEM IIpaBUIIA
CIIOKEHMS CHWJI, HAIIPABJIEHHBIX BJIOJIb OJHOM MPSMOH.
Onpenenenye nNpu NOMOIIN ME€1arora BeJIMYuHbI
PaBHOACHCTBYIOIIEH CHUI.

N3ydenue nos1 pykKoBOACTBOM I€JArora CUJIbl TPEHUs
CKOJIBJKEHUS M CUJIBI TpEHUS NoKos. VMcecnenoBanue ¢ onopoii Ha
TEXHOJIOTMYECKYI0 KapTy 3aBUCUMOCTU CHJIbI TPEHHS OT Beca
T€Ja U CBOMCTB TPYLIMXCS IOBEPXHOCTEM.

ba30Bblil aHAU3 ¢ ONOPOM HA JAUJAKTUYECKHUI MaTepHa Mo
KOHTPOJIEM IIE€AArora NpakTHYeCKUX CUTyalui, B KOTOPBIX
MIPOSIBIIAETCS JEHCTBUE CUIIBI TPEHUS, HCIIOJIB3YIOTCS CIOCOOBI e¢
YMEHBILEHUS WM YBEJIUYEHHUs (KaTaHUE Ha JIbDKaxX, KOHbKAX,
TOPMOKEHUE aBTOMOOMUJISI, UCIIOJIb30BaHUE TOIIUITHUKOB,
IJIaBaHUE BOAHBIX KUBOTHBIX U 11p.) (MC — Ouomnorus).
Pemennie TUIIOBBIX pacUETHBIX 3a4a4 B 1—2 NEHCTBUSA C ONOPOM
Ha aJrOpUTM, MPEABAPUTENBHO Pa300paHHbBIII COBMECTHO C
MIe/1aroroM C UCHOJIb30BaHUEM (OPMYII Ui pacdyera CHIIBI
TSOKECTH, CUJIbI YIIPYTOCTH, CUJIBI TPEHUSL.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, "KUAKOCTEH U ra30B

21 9)

JlaBjenue.
Ilepenaua
JaBJICHUSA
TBEPABIMU
TeJIaMM,
JKUJAKOCTAMHU H
razamu (3 4)

HaBnenue. Cnocobwvl ymenvuienus u
yeenuuenus daenenus. /lasnenue
easa. 3asucumocms 0agneHus 2asa
om 00vema, memnepamypbi.
Ilepeoaua oasnenus meepovimu
menamu, HCUOKOCMAMU U 2A3AMU.
3akon Ilackans. [Ineemamuueckue
MAWUHDL.

Jemoncmpayuu?®

1. 3aBUCHMOCTBH JaBJICHUS ra3a OT
TEeMIIepaTyphbl.

AHanu3 u 00bACHEHUE C ONOPON HA IUJAKTUYECKUI MaTepra o
KOHTPOJIEM II€[arora OINbITOB W TNPAKTUYECKUX CUTyaluid, B
KOTOPBIX TPOSIBIISIETCS CUJIA JABJICHUSI.

ObocHoBaHME C OMOPOH HA TEXHOJIOTMYECKYIO KapTy MpH
MTOMONIH TIeJJarora Croco00B YMEHBIICHUS W YBEITHMUEHUS
JTaBJICHUSL.

W3ydenue noj pyKoBOACTBOM I€Jarora 3aBUCUMOCTH JIaBJICHUS
raza ot o0beMa U TeMIepaTyphl.

W3ydenue noj pykoBOACTBOM I€Jlarora 0COOEHHOCTEN nepeaaun
JTABJICHUS TBEPIABIMH TEJIaMHU, >KMIKOCTSIMH U Ta3aMH.
O6ocHOBaHME pPE3yJIbTaTOB OMBITOB OCOOEHHOCTSMHU CTPOSHHS




2. Ilepenaya naBiaeHUs KUIKOCTBEO
Y ra3oM. 3aBUCUMOCTb JaBJICHUS
XKHUJIKOCTH OT TITyOHHBI.
T'uopocmamuueckuil napadoxc.
Coobwarowuecs cocy/lvl.
T'uopasnuueckue mexanuzmul.
Jemoncmpauuu?®
1. Coobmmaromuecs: Cocybl.

2. 'mppaBnuyuecKkui mpecc.

BEIIECTBA B TBEPJIOM, JKUAKOM M ra3000pa3HOM COCTOSIHUAX
MpeI0KEHHBIMU (POPMYITUPOBKAMH.

Habmronenue 3a skcriepuMeHTaIbHBIM J1I0Ka3aTeIbCTBOM 3aKOHA
[Tackas.

Pemienne TUIOBBIX pacdeTHBIX 3a7a4 B 1—2 AeMCcTBUS C ONOpO
Ha aJIFOPUTM, NPEIBAPUTEIHLHO Pa300paHHBIM COBMECTHO C
MeJaroroM Ha pacueT JaBjieHus TBEpAoro Tena. MccnenoBanue ¢
ONOpOM Ha TEXHOJOTMUYECKYI0 KapTy IOJ PYyKOBOACTBOM
[e/1arora 3aBUCUMOCTH JABJICHUS ) KUIKOCTHU OT IN1yOUHBI
MOTPYKEHMSI U TUIOTHOCTH JKUJKOCTH.

Habnronenue n HayaibHOE TOHUMAHUE THIPOCTATUIECKOTO
napajiokca Ha ocHoBe 3akoHa Ilackans. M3ydyeHne coBMecTHO ¢
1€/1aroroM COOOIIAOIINXCS COCY/IOB.

Pemenne THIIOBBIX pacUeTHBIX 3a4a4 B 1—2 NEHCTBUSA C ONOPOM
Ha aJrOpUTM, NPEABAPUTEIBHO Pa300paHHbIIl COBMECTHO C
[I€/1aroroM Ha pacyeT JaBJIEHUS KUIKOCTH.

Habmntonenue 3a 00bsiCHEHHEM IPUHLIMIIA AEHCTBUS
I'MJPaBIMYECKOro Ipecca.

AHanu3 1 00bACHEHUE C ONOPOM HAa TUAAKTHUECKUN MaTepual
M0/l KOHTPOJIEM Neflarora NMpakTUYEeCKUX CUTyaluid,
JEMOHCTPHUPYIOIIUX NPOSBICHHUE ABJICHUS JKUIAKOCTU M 3aKOHA
[Tackans, HarpuMep NPOLECCOB B OpraHU3MeE MPU
riryookoBogHOM HbIpsiHIH (MC — Ouosmorus).

JaBienue ;kuakoctu (5 1)

AtmocdepHoe
naBJjienue (6 9)

ATtmocdepa 3emnn u atMochepHoe
nasneHue. [puyunul
cywecmeosanis 6030YUHOU
obonouxu 3emau. Onvim
Toppuuennu. Hzmepenue
Ammocgheprozo dasneHus.
3asucumocms ammocgpeprnozo
0aesJeHUsi Om 8bICOMbL HAO YPOBHEM
mops. Tlpubopul 0nsa usmepernus
ammocghepro2o 0asieHus.
Jemoncmpauuu?®

1. IIposiBnenune AeicTBUAL
aTMOC(EPHOTO JaBIICHHUSI.

HaGntonenue 3a 3KcrepUMEHTAJIbHBIM OOHApY)KEHHEM
aTMoc(epHOro JaBIeHUSI.

Ananu3 1 00BsACHEHHE C OMOPOI Ha AWJAKTHYECKHH MaTepua
M0/l KOHTPOJIEM IE€Jarora ONbITOB M NPAaKTHUYECKUX CHUTYalUi,
CBSI3aHHBIX C JIeHICTBUEM aTMOC(EPHOro JaBJICHMUS.

HabmtoneHue 3a 00bsICHEHUEM CYILLIECTBOBaHUS aTMOC(EpBI Ha
3eMJie ¥ HEKOTOPBIX IUIAHETaX UM €€ OTCYTCTBUS Ha JPYTUX
wranetax u Jlyne (MC — reorpacdusi, acTpoHOMHUS).

ba3oBoe moHMMaHue NpUYMH U3MEHEHUS IUIOTHOCTH aTMOC(EpsI ¢
BBICOTOM M 3aBHCHMOCTH aTMOC()EpPHOTO IaBJIEHUS OT BBICOTHI.
Pemennie THIOBBIX pacyCTHBIX 3a7a4 B 1—2 neiicTBUs ¢ Onopoii Ha
QJITOPUTM, NPEJBAPUTENILHO Pa300paHHBIA COBMECTHO C
IIeIaroroM Ha pacdyeT aTMOC(EpPHOro IABICHUSL.

W3yuenue noj pykoBOACTBOM Ielarora ycTpoicTsa bapomeTpa-
aHepoHJa.




JeiicTBue
SKUJIKOCTH U
raza Ha
NOrpy:KeéHHOE B
HUX TeJI0 (7 9)

leticmeue scuoxocmu u 2a3a Ha
NO2PYICEHHOE 8 HUX TEJIO.
Britankuparomias (apxumenoBa)
cwia. 3axon Apxumeoa. Ilnasanue
men. Bosoyxonnasanue.
Jemoncmpauuu?®

1. 3aBHCHMOCTD BBITAJIKUBAIOIIEH
CWJIBI OT 00BbEMa MOTPYKEHHON
YacTH TeJla U INIOTHOCTH
JKAIKOCTH.

2. PaBeHCTBO BRITAIKHUBAIOIIEH
CHUJIBI BECY BBHITECHEHHOM
JKHIKOCTH.

3. YcnoBue maBaHus TeIl:
MJIaBaHWE WM MOTPYKEHUE Tel B
3aBHCUMOCTH OT COOTHOIIICHHS
IUIOTHOCTEHN TeNIa M )KUIKOCTH.
Dponmanvhuvie nadopamophvle
padomwt u onvimel.

1. UccnenoBanne 3aBUCUMOCTH
Beca Teja B BoJIe OT 00bheMa
MOTPYKEHHOMN B KHUJAKOCTh YACTH
Tena.

2. OnpeneneHune BHITATKABAIONICH
CHUJTBI, ICVCTBYIOIIEH Ha TEIO,
MOTPYKEHHOE B JKUIKOCTD.

3. IlpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOIICH CHJIBI,
JIEWCTBYIOIIEH Ha TENO B
JKUJIKOCTH, OT MacChl Tena.

4. OnbIThl, AEMOHCTPUPYIOLIHE
3aBUCUMOCTH BHITAJIKMBAIOIIECH
CHJIBI, ICCTBYIOIIEH HA TENO B
JKHJIKOCTH, OT 00bEMa
MOTPYKEHHON B XKHUIKOCTh YaCTH
TeJla ¥ OT TJIOTHOCTH JKHUJIKOCTH.
5. KoHcTpynpoBaHue apeomeTpa
WM KOHCTPYWPOBAHUE JIOAKU U
onpeJieJieHue e¢

HaGumroienue 3a sxcniepuMeHTalIbHBIM OOHAPYKEHUEM JEUCTBUS
UJIKOCTU M ra3a Ha Morpy>k¢HHOE B HUX TEJIO.

Onpenenenre ¢ OMOPOil HA TEXHOJIOTHYECKYIO KapTy
BBITAJIKABAIOIIECH CUJIBI, ACUCTBYIOIIECH Ha TEJO, MOTPYKEHHOE B
JKUJKOCTb.

HaGiroienue 3a poBeiecHHEM B OOCYXJICHHE COBMECTHO C
neaaroroM OIIbBITOB, AEMOHCTPUPYIOIIUX 3aBUCUMOCTDb
BBITAIKUBAIOIIEH CHJIBL, JEMCTBYIOIIEN HA TEJIO B XKUAKOCTH, OT
00BbEMa MOTPYKEHHOW B KHIKOCTh YaCTH Tella U OT IUIOTHOCTU
AKHUJIKOCTH.

UccnenoBanue noj pyKoOBOJACTBOM IeAarora 3aBUCMMOCTH Beca
TeNa B BOAE OT 00bEMa MOIPYKEHHOM B KHUJAKOCTh YaCTH Tela.
Pemennie THIIOBBIX pacUETHBIX 3a4a4 B 1—2 NEHCTBUSA C ONOPOM
Ha aJITOPUTM, NPEIBAPUTEIHLHO Pa300paHHBI COBMECTHO C
negaroroM Ha NpuMCHCHUEC 3aKOHA Apngez{a " yCJIOBUA
aBanus Ted. KoHcTpyupoBaHue npu noMoluy mnejarora
apeoMeTpa WM KOHCTPYUPOBAHHE JOJKU U OIIpE/IeIeHNE e
Ipy30I0IbEMHOCTH.




\ TPy3010JbEMHOCTH.

Paznen 5. Pabora u MmomHocTh. JHeprus (12 )

PaboTa u
MOIIHOCTH (3 4)

Mexannyeckasi pabota. MoIHOCTh

Habumroienue 3a sKkCiepuMeHTaIbHBIM ONpeieICHUEM
MEXaHUYECKOM pabOThl CUIIbI TSXKECTH MPH MaJCHUH Tela U CHIIbI
TPEHUS IPU PABHOMEPHOM TePEMEIIEHUH TeJa Mo
TOPU30HTAJIbHOW MOBEPXHOCTH.

HaGiroienue 3a teMoHCTpanued pacueTa MOIIHOCTH,
pa3BUBaeMOM MPH MOIBEME TI0 JIECTHUIIC. Pelienne THITOBBIX
pacueTHBIX 3a7a4 B 1—2 1elcTBUs C OMOPOil Ha ANTOPUTM,
MpeBapUTENIbHO pa300paHHbIl COBMECTHO C IMEIarorom Ha
pacdeT MeXaHU4eCKoW pabOThl U MOIIHOCTH.

IIpocThie [IpocTble MEXaHU3MBI: pblyar, HavanpHOe MOHMMaHHE BBIMTPHINIA B CHJIE IMPOCTBIX MEXaHU3MOB
MeXaHM3MBbI (5 0JIOK, HAKJIOHHAS TJIOCKOCTb. Ha TpUMepe phlyara, MOABMKHOTO M HEMOJBMKHOTO OJIOKOB,
q) Ipasuno pasnogecus pvivaea. HaKJIOHHOM IIJIOCKOCTH.
Ipumenenue npasuna pagrnosecusi UccnenoBanue coOBMECTHO € IEAArOrOM YCJIOBUSI paBHOBECHS
pbviuaea Kk 610Ky. «3010moe phlyara.
npasuno» mexaruxu. K1 OO6napy>xeHue MmoJi pyKOBOJACTBOM I€arora ¢ Ornopoi Ha
HPOCTHIX MexaHUu3MOB. [IpocTeie JUOAKTHYECKUM MaTEpHUall CBOMCTB NMPOCTBIX MEXaHU3MOB B
MEXaHU3MBI B OBITY M TEXHUKE. Pa3IMYHBIX MHCTPYMEHTaX U MPUCHOCOOJIEHUSIX, HCIOJIb3yEMbIX
Jemoncmpayuu B OBITy U TEXHHKE, a TAK)KE B )KUBBIX opranusmax (MC —
1. [IpuMepsl NPOCTHIX MEXAHU3MOB. Ouonorus).
d)ponmaﬂbyble ﬂaﬁopamopuble Ha6JIIO,IICHI/IC 3a OKCIICPUMCHTAJIbHBIM N10Ka3aTCJIbCTBOM
padomvt u onvimol paBeHCTBa pabOT NpU NPUMEHEHUH NMPOCTHIX MEXaHU3MOB.
1. Onpeoenenue pabomui cunv Omnpenenenune noa pykoBoactsoM neparora KIIJ| HakmonHOM
mpenusi npu paHOMEPHOM IIJIOCKOCTH.
osudIcenuy meid no Peuienre TUIIOBBIX pacueTHBIX 3a7a4 B 1—2 1ecTBUs ¢ Onopoin
20PUBOHMATILHOL NOBEPXHOCTIIL. Ha aJTOPUTM, TPEIBAPUTEIHLHO Pa300paHHBI COBMECTHO C
2. Hccreoosanue ycnoguii [eJJaroroM Ha MPUMEHEHNE MTpaBuiia paBHOBECHSI pbluara U Ha
PA6HOBECUs pblyaza. pacuér KII/L.
3. Usmepenue KIIJ[ naknonuoii
NIOCKOCMU (INEeKMPOHHASL
oeMoHCcmpayus).
Mexanuyeckas MexaHuyeckas SHEpTHsl. HaGmroenne 3a 3KCHIepUMEHTALHBIM ONPEACTICHHEM

sHeprus (4 4)

Kunemuueckas u nomeHyuailbHas
onepeus. Ilpespawenue oonoco
8UO0A MEXAHUYECKOU IHEP2UU 8
Opyeotl. 3aKOH COXPaHCHUS
SHEpPrHH B MEXaHHKE.
DpoHTAJIBHBIE JIA00PaTOPHbIE

W3MEHEHUsI KHHETUYECKOH U TIOTEHIIMAIBHOM YHEPTUH TeNa pU
€T0 CKAaThIBAHUH 10 HAKJIOHHOH IJIOCKOCTH.

dopmyupoBaHHE COBMECTHO C ITE€JaroroM Ha OCHOBE
HCCIIEIOBaHMSI 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPTHH.
[IpencraBnenne mpu MOMOIIM TEJarora TPaHUIl MPUMEHUMOCTH
3aKOHA COXPAHEHMs SHEPTHH.




padoThI U ONBITHI.

1. syueHue 3aKoHa COXpaHEHHUS
MEXaHUYECKON SHEPTUHU
(37IeKTpOHHAST AEMOHCTpAITHS).

Pemennie THOBBIX pacueTHBIX 3a7a4 B 1—2 1eWCTBUS C ONOPOi
Ha aJIFOPUTM, NPEIBAPUTEIBHO Pa300paHHBIM COBMECTHO C
MEearoroM ¢ HCIOJb30BaHUEM 3aKOHA COXPAHEHUS DHEPIUM.

PesepBHoe Bpems (3 1)

8 KJACC (68 u)

TemaTngeckue
OJIOKH, TEMbI

OcHOBHOE cojfiep)KaHue

OcHOBHBIE BUAbI JCATCIBPHOCTH 06yqa}omnxcs[

DOnexTpoHHbIe (MU(POBBIC)
oOpa3oBaTenbHbIE PECYPCHI

Pa3znen 6. TemyioBble siBjaeHus (28 1)

3anonHgeTcs no Mepe
U3YYEHUsl COJIEpKaHus
y4eOHOro mpeamera

Crtpoenue n
CBOMCTBA
BemecTBa (7 9)

OcHogHble nonodiceHus:
MONEKYIAPHO-KUHEMUYECKOLL
meopuu Cmpoenus eeujecmed.
Macca u pazmepvt amomos u
monexyn. Onvimeol,
noOmeepIHcOaIouue OCHOBHbLE
NONOIHCEHUSL MOTIEKYISIPHO-
KUHemuy4ecKkol meopuul.
Mopaenu TBEpAOTO, KUJKOTO U
ra3000pa3HOro COCTOSHUIMA
BeniecTBa. Kpucmaniuveckue u
amopguvie mena. OovacHeHue
CBOLICING 2A308, JHCUOKOCIEN U
MeEpPObIX mejl Hd OCHOBE
NONOIHCEHUL MONEKYISPHO-
KUHeMmuyecKol meopuu.
CMauMBaHUC U KANULIAPHbIE
saenenus. Tennosoe pacuupenue u
corcamue.

Jemoncmpayuu?®

1. HaGmronenne GpoyHOBCKOTO
JIBIKCHHSL.

2. Habmronenne muddysum.

3. Habnronenue siBieHwmi
CMa4YMBaHHUS M KaIMJUIIPHBIX
SIBJICHU.

HaGmronenne u uHTEpHpeTavisi COBMECTHO C TI€aroroM
OTIBITOB, CBHUJETEIHCTBYIOIUX 00 aTOMHOMOJIEKYJISIPHOM
CTPOCHHUH BEIIECTBA: ONBITH C PACTBOPEHHEM Pa3JIMYHbBIX
BEIIECTB B BOJE.

Pemennie TUNOBBIX pacuCTHBIX 3aja4 B 1—2 nelcTBUsA ¢ ONOPOH
Ha alNTrOpUTM, MPEIBAPUTEIHLHO Pa300paHHBIA COBMECTHO C
MearoroM 1Mo OICHUBAHUIO KOJMYECTBA ATOMOB WJIM MOJIEKYN B
equHuIEe 00bEMa BelecTsa.

[IpencraBnenne mpu MOMOIIM menarora OPOyHOBCKOTO
JBWOKCHUSA, SBICHUA TUGDY3Uu U pa3iInduil MeXIy HUIMHA Ha
OCHOBE TIOJIO)KEHUI MOJIEKYJIIPHO-KHHETHUECKOW TEOPUU
CTPOCHHMSI BEIECTBA.

OOBsicHeHHe NP MOMOIIY Tejarora ¢ ornopoi Ha
JUIaKTHYECKUN MaTepuall OCHOBHBIX Pa3IMyuil B CTPOCHUU
ra30B, )KUJIKOCTEH M TBEPHBIX TEJ C HCIIOJIH30BAHUEM
MOJIOKEHUH MOJIEKYJISIPHO-KUHETHUECKON TEOpHUH CTPOEHHUS
BEIIIECTBA.

[IpoBenenue mox pyKOBOJICTBOM II€Iarora OMBITOB TIO
BBIPANIMBAHUIO KPUCTAJUIOB MTOBAPEHHOW COJIM MJIM caxapa.
IIpoBeneHne COBMECTHO € MEAArOroM M OOBACHEHUE U3
MPEJIOKEHHOTO TEPEYHST BHIBOJOB OMBITOB, AEMOHCTPUPYIOIIHX
KaImMUIIPHBIC SIBJICHHS U SBJICHHE CMAvHBaHMUSL.

OOBsicHEeHHE C OTOPOI HAa TEXHOJIOTUYECKYIO KapTy MOJ
PYKOBOJICTBOM I€arora pojii KalWUISIPHBIX SBICHUN IS
MOCTYIUIEHHUSI BOJbI B opranusm pacrenuit (MC — Ouosorus).
HaGiroienne ompITOB 10 HAOIIOCHUIO TETUIOBOTO PACIITHPEHHUS




4. HaOmrogeHue TEIIOBOIO
pacuIupeHus Ted.

5. I3MeHeHne NaBleHUs rasa npHu
W3MEHEHUU O00BhEMa M HarpeBaHUU
WJIN OXJIAKICHUH.

®@Dponmanvhsle nabopamopHsle
paoomul u onvimol.

1. OnbITH IO OOHAPYKESHHIO
JEHCTBUSI CHIT MOJICKYJISIPHOTO
MPUTSHKCHUS (VITH AJICKTPOHHAS
JIEMOHCTpAIHsA).

2. OnbITHI IO BBIPALIMBAHUIO
KPUCTAJUIOB MOBAPEHHOU COJHM WU
caxapa.

3. OneITe! 110 HAOJIIOAEHUIO
TEIUIOBOTO PACIIUPEHUS Ta30B,
JKUJKOCTEN U TBEPABIX TEIl.

4. OmnpeneneHue NaBlIeHUs BO3TyXa
B OaJJIOHE IITIPHIIA.

5. ONBITHI, AEMOHCTPHPYIOLTHE
3aBUCHMOCTb JIaBJICHHSI BO3IyXa OT
ero o0béMa 1 HarpeBaHUs WK
OXJIAXKIECHHUS.

6. Ilposepxa cunomesvl TUHEUHOU
3a6UCUMOCTU OJIUHbL CMONIOUKA
AHCUOKOCTNU 8 MEPMOMEMPULECKOU
mpybKe om memnepamypbi.

2. HcciienoBanue sSBICHHS
TeMI000MeHa MPU CMEITUBAHNUT
XOJIOOHOW U TOpsiYeil BOJBI.

3. Onpeodenenue xonuvecmaa
Meniomol, HOJIYYeHHO20 8000U Npu
MmeniooobMeHe ¢ Hacpemvim
MeManIUYecKuM YuruHopoM.

4. Onpeodenenue yoenvhou
MenioeMKOCmU 8eUlecmad.

5. HUccnenoBanue mporecca
WCTIapCHUSI.

6. OnpeneneHne OTHOCUTEIHLHON

ra3oB, XKUAKOCTEH U TBEPAbIX Tesl. OObICHEHUE C OMOPOH Ha
TEXHOJIOTMUYECKYIO KapTy M0 pyKOBOJCTBOM IeAarora
COXpaHEHHUs 00BEMa TBEPABIX TEJN, TEKYYECTH KUIAKOCTH (B TOM
YKCJIe, PA3HULBI B TEKYUYECTH JJIS Pa3HBIX XKHUAKOCTEH),
JTaBJICHUSA Ta3a.

HaGumroienue 3a npoBeieHUEM OMBITOB, AEMOHCTPUPYIOLIHX
3aBUCHMOCTb JIaBJICHHSI BO3/IyXa OT €ro 00beMa U HarpeBaHUs
WIN OXJIQXKICHHS, U UX 00BSICHEHNE Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHS.

AHanu3 npy NOMOLLIY NIeAarora ¢ onopoi Ha IUJaKTHYECKHUI
MaTepuai MPaKTUIECKUX CUTYaIuil, CBI3aHHBIX CO CBOMCTBAMU
ra3oB, )KUAKOCTEH 1 TBEpAbIX Tea. OOCyXIeHHe COBMECTHO C
MearoroM 3KOJOTMYECKUX MOCIIEACTBUM UCIIOIb30BaHUS
JIBUTaTeJIe BHYTPEHHETO CrOPaHUs, TEIIOBBIX U
ruapoasiekTpoctaniinii (MC — skonorus, Xumusi).




BJIQ)KHOCTH BO3JyXa.
7. Onpeoenenue yoenvHoll
menyiomul NIA61eHUs abod.

Paznen 7. DnekTpuueckne u MATHUTHBIE siBJIeHUs (37 u)

JuiekTpuueckue | Dnexmpuszayus men. JIBa pona HaGuroienue 3a mpoBeieHHEM OTBITOB O YJIEKTPU3AIMH Tell
3apsiabl. JIEKTPUYECKUX 3aPAI0B. IIpYU CONPUKOCHOBEHMH M WMHAYyKIMend. Habmonenue u
3apsikeHHbIE B3anMopeicTBue 3apsyKEHHBIX TEI. OOBSICHEHHE C ONOPOH Ha JAMIAKTUYCCKUI MaTepHai
TeJla U UX 3axon Kynowna (3asucumocms cujivl B3aMMOJICHCTBHSI OTHOMMEHHO U PA3HOMMEHHO 3apsKEHHbIX
B3aHMOJICHCTBHE | 63AUMOOEUCTBUS 3APAHCEHHBIX Mell TelL
(7 9) Om 8eUYUNbL 3aPA008 U OOBsicHEeHHE TIPH MTOMOILM T1e[arora MPUHIUIA JeHCTBUSL
PACCMOAHUS MENHCOY MeNAMU). JIEKTPOCKOIA.
DNEeKTPUUYECKOE IOJIE. OOBsiCHEHHE COBMECTHO C MEaroroM sIBICHUH AIeKTpU3aLluu
Hanpsoicennocmo snekmpuueckozo IIPU CONPUKOCHOBEHHUH TEJI U MHIYKLHUEHN C UCIIOJIb30BaHUEM
noas. Ilpunyun cynepnosuyuu 3HAHUU O HOCHUTEJSX AEKTPUUYECKHUX 3apsiioB B BEILECTBE.
IeKmpuyeckux noaei (na PacnioznaBanmne u 0OBSICHEHHE IO CXEME COBMECTHO C
KauecmeeHHOM YPOBHE). MeJaroromM SIBJICHUN AJIEKTPU3aLUU B MOBCEIHEBHOW KU3HHU.
Hocumenu anekmpuuecxux Habmronenue u o0bsICHEHHE C OMOPOW HA TEXHOJIOTHYECKYIO
3aps0086. DnemeHmapHulil KapTy OMBITOB, WUTIOCTPUPYIOIIUX 3aKOH COXpPaHEHUS
anekmpudeckuil 3apso. Cmpoenue 3JIEKTPUIECKOTO 3apsijia.
amoma. [IpoBOAHUKY U HaGuroienue onbITOB O MOJAETUPOBAHUIO CHUJIOBBIX JIMHUHN
JUDJIEKTPUKHU. 3aKOH COXPAHEHUs ANEKTPUYECKOTO MOJIS.
JIEKTPUYECKOTO 3apsija. HccnenoBanue moa pyKoBOJACTBOM Tenarora JIeCTBHS
Jemoncmpayuu?® AIEKTPUIECKOTO TOJII Ha MPOBOJHUKHU M TUIIICKTPUKU
1. Dnexrpuzanus Ten.
2. JIBa poja »IIEKTPUYECKHUX
3apsA0B M B3aUMOJEHCTBUE
3apsKEHHBIX TEJ.
3. YcrpoiicTBO U JeicTBUE
3JIEKTPOCKOIIA.
4. DnexkTpocTaTuyeckass MHIYKLUS.
5. 3aK0oH cOXpaHEHUs
AIEKTPUYECKUX 3aPSIO0B.
@ponmanvuvie n1adbopamopHle
padomul u onvimol.
1. OnbITHI IO HAOIIOIEHUIO
JJEKTPU3ALNHN TET UHAYKIUEH U
MIPU CONPUKOCHOBEHUHU.
IMocTosiHHBIH DNEeKTPUYECKUN TOK. Y CIIOBUS Haomonenue pa3andHbIX BUAOB ACHCTBHUS DICKTPHIECKOTO TOKA U

JIeKTPUYeCKHii

CYIHIECCTBOBAHUS SJICKTPUYCCKOI'O TOKA.

00HapyKEHHE COBMECTHO C ITEIarOroM dTHX BHUJIOB JCHCTBUS B




Tok (17 1)

HcTouHuKY MOCTOSIHHOTO TOKA.
JeicTBUS 3IEKTPUUECKOr0 TOKa
(TeTIoBOE, XMMHYECKOS, MAarHUTHOE).
DNEKTPUYECKUI TOK B JKUJKOCTSAX H
rasax.

PaboTta 1 MOIIIHOCTH 3TIEKTPUIECKOTO
ToKa. 3akoH [xoyns—IJleHna.
DJIEKTPUUYECKUE IIETH U TIOTPSOUTEITN
3JICKTPUYECKON SHEPTUHU B OBITY.
Onekrprudeckas nenb. Cria Toka.
DIIeKTpUIECKOE HAPsHKEHUE.
ConpoTuBieHHE TPOBOJHMKA.

Y nenbHOE CONPOTHBIICHUE BEIIECTBA.
3akoH Oma 1151 ydacTKa LIETH.
[TocnenoBatenbHOE U TAPATIICIIBHOE
COeIMHECHHE MPOBOAHUKOB. KopoTkoe
3aMbIKaHHE.

HemoncTpanun?2

1. ITpOoBOHUKM U TUIICKTPUKH.

2. MoaenupoBaHue CUIOBBIX JIMHUM
SJIEKTPUIECKOTO TIOJSL.

3. VICTOYHHKH TTOCTOSTHHOT'O TOKA.

4. JleiicTBUS AIIEKTPUIECKOTO TOKA.
5. DAEKTPUUECKUI TOK B KUIKOCTH.
6. ["'a30BbIi1 pa3psa.

7. 3MepeHue cuibl TOKa
aMIIepMETPOM.

8. M3mepenne 2IeKTpIIecKoro
HaANPSHKEHUS BOJIBTMETPOM.

9. PeocTaT u Mara3un COHpOTHBHeHHﬁ.

®poHTaNBHBIE JTA0OPATOPHEIE PaOOTHI
U OIIBITHI.

MccnenoBanue nericTBus
3JICKTPUYECKOIO ITOJIsI Ha MPOBOAHUKH
U JIUDJICKTPUKH.

.C6opka u mpoBepKa padoThI
3JICKTPUYIECKOM 1IN TIOCTOSIHHOTO
TOKA.

JM3mepenue u peryaIupoBaHUe CHITBI
TOKA.

. Ismepenue u peryimpoBaHue
HATPSDKCHUSL.

TMOBCEIHEBHOM KU3HU.

COopKka 1o cxeMe U UCTIBITaHKE MTOJT KOHTPOJIEM TIe1arora
3JIEKTPUYECKOM IIETH MOCTOSTHHOTO Toka. Habmronenue 3a
JIEMOHCTpAaNUeH N3MEPEHHUS CHIIBI TOKa aMIIEPMETPOM.
Habnronenue 3a geMoHCTpanyeil u3MepeHus 3JeKTPHUECKOro
HaIPSDKEHUST BOJBTMETPOM.

[IpoBenenne u 0OBsICHEHNE TIPH TIOMOIIN YIATES OTIBITOB,
JEMOHCTPHUPYIONIUX 3aBUCHMOCTBH JIEKTPHUECKOTO COMTPOTHBICHHUS
MIPOBOIHUKA OT €0 JUTUHBI, TUIOIIA/IH MOTIEPEYHOr0 CEUCHUS U
MaTepuania.

Hab6monenue 3a geMOHCTparyei ueciea0BaHus 3aBUCHMOCTH CHITBI
TOKa, MPOTEKAIOIIETr0 Yepe3 PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOPA U
HaIpsKEHUS Ha Pe3UCTOPE.

bazoBeie mpencTaBieHus 0 MpaBuUiIax CIOKCHHS HAIIPSDKCHUM TIPH
MTOCIIEZIOBATEIFHOM COETMHEHUH JIBYX PE3UCTOPOB.

BbazoBrle mpencTaBieHns 0 IpaBriIaX AJIsl CUITBI TOKA TIPU
MapauIeTbHOM COSTUHEHUN PE3UCTOPOB.

Habmonenne neMoHCTpaiy negarora 0 CUTyaIusx
MTOCIIEI0BATENBHOTO U MMapaJUIETFHOTO COEAMHEHNS IPOBOHUKOB B
JIOMAITHUX JEKTPHYECKUX CETSX.

PemieHre TUNIOBBIX pacuCTHBIX 3a7a4 B 1—2 AeicTBUS ¢ ONOPOH Ha
AJITOPUTM, TIPEABAPUTEIILHO Pa300paHHbIN COBMECTHO C TIEIaroroM ¢
HCIoNIb30BaHueM 3aKkoHa OMa 1 (hopMyIT pacdeTa IIEKTPHIECKOTO
COTIPOTHUBJICHHS ITPH MOCIIEIOBATEIILHOM U TapaslIeTbHOM
COETMHEHHH IPOBOTHUKOB.

OrmpeeneHre ¢ OTopoi Ha TEXHOJIOTHUECKYIO KapTy MO
PYKOBOJICTBOM TieJlarora paboThl SJEKTPUIECKOTO TOKa,
MIPOTEKAIOIIETO Yepe3 PE3UCTOP.

Onpenenenue ¢ OIOPOi Ha TEXHOJIOTUYECKYIO KapTy TO
PYKOBOACTBOM I€Jarora MOUIHOCTH AJIEKTPUUECKOr0 TOKA,
BBIIETIsIeMOl Ha pe3uctope. Habmonenue 3a nccieqoBanueM
3aBUCHMOCTH CHIJIbI TOKA Yepe3 JaMIIOYKY OT HAINPsHKEHUS Ha HEil.
OrnpeneneHre ¢ Onopoi Ha TEXHOJIOTHYECKYIO KapTy MO
pykxoBoacteoM nienarora KI1/] marpesarens. HaGmonenue 3a
HCCIIEOBAaHUEM IIPE0Opa30BaHMSI YHEPTUH MIPH MTOTBEME TPpy3a
anekTpoasuratesieM. OOBICHEHNE TOCIIE PACCYKIACHUS C ITeIaroroM 1
COCTaBJICHHE TUTAHA-KOHCIIEKTa YCTPOHUCTBA M MTPUHIIMIIA ISHCTBUS
JIOMAIITHUX JIEKTPOHATPEBATEILHBIX TPHOOPOB.

OOBsCHEHUE TOCIIE PACCYKIIEHUS C TIeIarOroM M COCTaBJICHUE TIaHa-
KOHCIIEKTa MPUINH KOPOTKOTO 3aMBIKAaHHSI W IPUHITUTIA TCHCTBHS
IJIAaBKUX TIPEIOXPaHUTEIICH.

PemreHre THIOBBIX PacUCTHRIX 3a7a4 B 1—2 NEHCTBHSI C OMTOPOI Ha




. UccnemoBanme 3aBUCHMOCTH CHITBI
TOKa, WAYIIETO Yepe3  PE3UCTop, OT
COTPOTUBIICHUS

PE3UCTOPA U HAMIPSHKEHHUSL.

. OTIBITHI, JIEMOHCTPHPYFOIIHE
3aBHCUMOCTD

IIEKTPHUYECKOTO COMPOTHBIICHHS
MPOBOJHHUKA OT €r0 JUTHHBI, TUTOIIAIN
HONIEPEYHOTO CEUCHHS U Mamepuad.
. IIposepxa npasuna cnoxcenus
HanpsosiceHull npu
nOC1e008amenIbHOM COeOUHEeHUU
08YX pe3uUcmopos.

. [Iposepxa npasuna 011 cunvl moka
npu NApaiierbHoOM CoeOUHeHUU
Pe3uUCmopos.

.OnpenieneHre padOTHI
AIEKTPUYECKOTO TOKA, UAYIIETO
gepe3 pe3nucTop.

0. Onpenenenrie MOIUTHOCTH
JIEKTPUIECKOTO TOKA, BBIJIEIISICMOM
Ha pe3ncTope.

1. UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, WIYIIETO Yepes3
JIAMIIOYKY, OT HANpsOKCHHUS Ha HEH.
2. Onpeoenenue KII/] nacpesamensi.

AJITOPUTM, IPECABAPUTCIILHO pa306paHHLn71 COBMCCTHO C II€JaroromM c
HCIIOJIBb30BAHUECM 3aKOHA H)KOYHH—HGHI_IS,.
Ha6J'IIOI[eHI/Ie BO3HHUKHOBCHUS 3JICKTPUICCKOI'O TOKa B )KUAKOCTH.

MarnurtHsblie
siBJjieHust (6 1)

ITocTosIHHBIE MAarHWTEIL.
BzauMoneiicTBue MOCTOSHHBIX
MarHuToB. Maznumnoe noie.
Maenumunoe none 3emnu u e2o
3HaueHnue OJis HCU3HU Ha 3emie.
Onwvim Opcmeoa. Maenumuoe none
INEKMPULECKO20 MOKA.
IIpumenenue 31eKmpomMacHumMos 6
mexuuke. /leticmeue MacHUMHO20
noJisl HA NPOBOOHUK C MOKOM.
Inexmpoosucamens NOCMOSAHHO20
moxa. Mcnonvzosanue

HccnenoBanme moa pyKOBOJICTBOM TENArora MarHUTHOTO
B3aMMOJICMCTBHS TIOCTOSIHHBIX MArHUTOB. M3yueHne ¢ omopoit
Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOJCTBOM II€Aarora
MarHMTHOTO TIOJISI TIOCTOSTHHBIX MarHUTOB MPH MX OOBEAMHEHUU
U pa3[eIICHNH.

Habmronenue 3a mpoBeZIeHNEM OMBITOB MO BU3YAIU3aLUH OIS
MMOCTOSIHHBIX MarHUTOB.

H3ydenue nox pyKoOBOACTBOM MEAATOTA SIBJIICHUS
HaMarHU4MBaHMsI BELECTBA.

UccnenoBanue COBMECTHO € NEAArOroM JEHCTBUS
AJEKTPUYECKOr0 TOKa Ha MarHUTHYIO cTpenky. Habmonenue 3a
NPOBEICHUEM OIIBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTh CHUJIBI




anekmpoogueamerei 8
MEXHUYECKUX YCMPOLCMBax U Ha
mpancnopme.

Jemoncmpayuu?®

1. B3aumoeicTBre NOCTOSHHBIX
MarHuTOB.

2. MopenupoBaHue
HEBO3MOKHOCTHU Pa3/ACICHUS
MOJIFOCOB MarHUTa.

3. MoaenupoBaHre MarHUTHBIX
MOJICH MOCTOSTHHBIX MAarHUTOB.

4. OnwIT DpcTena.

5. MarHuTHOe 1noJje Toka.
DNEeKTPOMAarHmr.

6. JleficTBre MarHUTHOIO IIOJIS Ha
MIPOBOJTHHK C TOKOM.

7. DNEeKTpOABUTaTeb IOCTOSHHOTO
ToKa. @ponmanvHole
abopamopHsie padomol u
onslmol.

JMccnenoBanue MarHUTHOTO
B3aUMOJICHCTBUS TIOCTOSIHHBIX
MarHuTOB.

.I/I3yquHe MAarHuTHOTI'O IT10JIA
IIOCTOAHHBIX

MAarbHuToOB IIpU UX 06’beI[I/IHeHI/II/I u
pa3aciiCHUuM.

MccaenoBanue AeMcTBUS
3JEKTPUYECKOTO TOKa Ha
MAarHuTHYIO CTPEJIKY.

.OnbIThI, IEMOHCTPUPYIOIINE
3aBUCHMOCTD CHUITBI
B3aUMOJICCTBUS KATYIIIKA C TOKOM
Y MarHWTAa OT CUJIBI TOKa U
HaIpaBJICHUS TOKa B KaTYIIIKE.
JM3yueHue neiicTBUs MAarHUTHOTO
T0JIs1 HA IPOBOJHUK C TOKOM.

. Konecmpyuposanue u uzyuenue
pabomsl 31eKmpoosucamelis.

B3aMMOJICHCTBHSI KaTYUIKM C TOKOM U MarHuTa OT CHJIbI U
HaIpaBJICHUS TOKA B KaTYILIKE.

AHanu3 npu MOMOUIM MeJarora CUTyaluid NMpaKkTU4ECKOro
MIPUMEHEHHUS 3JIEKTPOMArHUTOB (B OBITOBBIX TEXHHYECKHX
YCTpOICTBaX, IPOMBIIUIEHHOCTH, METULITHE).

N3yueHue ¢ onopoil Ha TEXHOJOTHUYECKYIO KapTy MoJ
PYKOBOJCTBOM Ilelarora A€MCTBHsS MArHUTHOIO IOJIS HA
IIPOBOJHUK C TOKOM.

N3ydenue ¢ onopol Ha AMAAKTHYECKHN MaTeprall JEHCTBUS
UIEKTPOABUIATEISL.

N3mepenne coBmectHO ¢ negarorom KITJ{
JJIEKTPOABUIaTENIbHON YCTAHOBKH.

bazoBble npencTaBieHuss 0 pa3IUYHBIX MPUMEHEHUSX
JIEKTpOABHUraTesel (TpaHclopT, ObITOBBIE YCTpoOiicTBa U 1p.).




JMamepenue  KII/]
AJIEKTPOABUTATEIILHOM

YCTaHOBKH.

JIeKTPOMArHUT
Hasl MHAYKIUSA
(4 9)

Onvimer @apaoes. Henenue
INEKMPOMASHUMHOU UHOVKYUU.
Ilpasuno Jlenya.
Inexmpoeenepamop. Cnocobwvi
NOTYYeHUs DIeKMPUYECKOl
9Hepeuu. DNEKTPOCTAHLIUN Ha
BO300HOBIISIEMBIX HCTOUYHHKAX
SHEPIUu.

Jemoncmpauuu?®

1. UccnenoBanue sBICHUSA
3IEKTPOMArHUTHOW MHAYKIIWU.
2. Oneitel @apagest.

3. 3aBUCUMOCTb HalpaBICHUS
UHIYKUIMOHHOTO TOKA OT YCJIOBUM
€ro BO3HUKHOBEHHS.

4. DNeKTporeHepaTop NOCTOSHHOTO
TOKA.

Dponmanvusle nadopamopHsle
padomul u onvimol.

1. OnbITEI IO HCCNEAOBAHUIO
SIBJICHUSI  DJIEKTPOMArHUTHOMN
MHAYKIWU: UCCIIEJOBAHNE
WU3MEHEHUI 3HauYeHus U
HaNpaBJIeHUS] UHYKIMOHHOTO
TOKA.

HpOBCI[eHI/Ie COBMCCTHO C II€JaroromM OIIbITOB I1I0 HCCJICAOBAaHHNIO
SIBJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIUU: UCCICA0OBAaHUC
W3MEHEHUIN 3HAa4YCHUS U HalpaBJICHHUA WHAYKIHWMOHHOI'O TOKa

Pe3zepBHoe Bpems (3 1)

9 KJACC (102 1)

Temaruyeckue
OJIOKH, TEMBI

OcHOBHOE coaepxKaHue

OCHOBHBIE BUJIBI JIEATEIEHOCTH OOYYAIOIIHXCS

OnexTpoHHbIe (1M(POBEIC)
o0pa3oBaTeNbHbIE PECYPChI

Paznen 8. Mexannveckue siBiaenns (40 1)

3anonHsAeTCS IO Mepe
U3yUYCHHS COJICPIKAHMUS
y4eOHOro mpeaMera

MexaHU4IecKoe
JIBIDKEHHE U
CIocoO0BI €ro

Mexanndeckoe OBIDKCHHE.
Marepuanbnas touka. Cucrema
orcuéTa. OTHOCUTEIHHOCTD

AHanu3 ¢ MOMOIIBIO Nlef1arora 1 00CyKACHNE pa3IMIHbIX
MIPUMEPOB MEXAHUUYECKOT'O IBHKEHHUS.
OO6cyxaeHne COBMECTHO C TEIaroroM rpaHul] TPUMEHHMOCTH




ormmcanus (10 )

MEXaHUYECKOTO JIBUKCHHS.
PaBHOMEpHOE NIpsIMONMHEITHOE
nBmkeHue. HepaBHOMEpHOE
IPSIMOJIMHEWHOE IBUKEHHE.
CpenHsist 1 MTHOBEHHAs CKOPOCTb
Teja Mpy HepaBHOMEPHOM
JIBIOKEHUH.

Yckopenue. PapHoyckopeHHOE
IPSIMOJIMHEWHOE IBUKEHHE.
CBoOoaHOE

nagenue. OnwlTe! ['anuies.
PaBHOMEpHOE IBUXKEHHE 110
okpyxHocTu. [lepron u yacrora
obparenus. JIunelnas u yrioas
ckopoctu. LleHTpocTpemurenbHoe
YCKOpEHHUE.

JleMoHcTparmmn

1. HaGnroneHrne MeXaHM4eCKOTro
JIBWKCHHUS Tela OTHOCHUTEIIBHO
Pa3HbIX TeJl OTCUETA.

2. CpaBHeHUE yTel U TPACKTOPUil
JBUKEHUS OJTHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJ OTCYETA.
3. U3mepenue ckopoctu 1
YCKOpPEHUS PSMOJIMHEHHOTO
JIBUKEHMSL.

4. UccnenoBaHne Npru3HAKOB
PaBHOYCKOPEHHOTO JTBHYKCHUSI.

5. HabGumoienue ABM>XeHus Tea no
OKPY>KHOCTH.

6. HaGmoneHne MexaHu4ecKux
SIBIICHUH, TTPOUCXOSIINX B
cucreMe oTcuera «Tenexka» mpu
€€ PaBHOMEPHOM U YCKOPEHHOM
JBMKCHUHA OTHOCHTENIBHO KaOWHeTa

MOJIETIN «MaTE€pHAIIbHAST TOUKa».

Onucanue nocne OOCYX AEHUS C MEJAroroM MEeXaHH4eCKOro
JBIDKEHUS Pa3IuYHBIMH criocobamu (ypaBHEHHUE, TabuIa,
rpaduk).

AHanu3 noJ pyKOBOJCTBOM I€Jjarora KU3HEHHBIX CUTYyallHii, B
KOTOPBIX HPOSIBISIETCS OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIBYKEHUSL.

Habmronenue MexaHn4ecKoro ABMKEHUS TeJla OTHOCUTENBHO
Pa3HBIX TENl OTCUCTA.

CpaBHeH#He MmyTel U TPaeKTOPUH JABMKEHHS C OMTOPOH Ha
TEXHOJIOTMYECKYIO KapTy MO PYKOBOICTBOM

IIe/1arora 0JTHOr0 M TOTO K€ TeJla OTHOCUTEIbHO Pa3HbIX TeJl
oTCcYeTa.

AHanu3 ¢ noMoIblo negarora Tekcrta ['amwies o6
OTHOCHUTENILHOCTH JABMKEHUS; BBITIOJTHEHHE 3a1aHui

10 TEKCTY (CMBICIIOBOE YTCHHE).

[Ipocreiimue BbunciIeHns Mo 0opasiy CpeaAHeld CKOPOCTH
CKOJIb)KEHUS OpyCKa WM JIBMKCHUS IIApUKa IO HAKJIIOHHON
IUIOCKOCTH.

AHanu3 1 00CyKJIeHUE C OMOPOM Ha TEXHOJIOIMUYECKYIO KapTy
0] PyKOBOJICTBOM TI€JIarora Crioco00B MPUOIMKEHHOTO
OTIpe/IeTICHNs] MTHOBEHHON CKOPOCTH.

Onpenenenne nocie paccyKIEHUs C IeJaroroM o cxeme
CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIapHKa B )KUIAKOCTH,
MOJIENN DJIEKTPUYECKOr0 aBTOMOOWMIIA U T. I1.).

OnpeneneHre COBMECTHO C IMENAroroM MyTH, MPOMJIEHHOTO 3a
JTAaHHBIA MPOMEXYTOK BPEMEHHU, U CKOPOCTH Teja MO rpapuky
3aBUCHUMOCTH IyTH PaBHOMEPHOTO JABM)KEHUS OT BPEMEHH.
HavaneHbie mpepcTaBieHre O NMPHUHIMIAX JTEHCTBUS TPUOOPOB,
M3MEPSIONTUX CKOPOCTH (CITUIOMETPOB).

[Ipocteiimme BerYnCICHUS 110 00pA3ILy MyTH U CKOPOCTH MPU
PaBHOYCKOPEHHOM MPSMOJUHEHHOM JIBHXKEHUH TeJa.
OnpeneneHre COBMECTHO € NEIaroroM MNpoiAeHHOTO My TH U
YCKOpPEHUS IBHKEHUS TeJa 1Mo rpauKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO TNPSMOJUHEHHOrO JABIKEHHUS Tela OT




(076371978

®poHTaNbHBIE JTa00paTOPHBIE
pabOTHI U OITBITHI.

1. KonctpyupoBanue Tpakra Jjist
pas3roHa M JAIbHENIIETO
PaBHOMEPHOTO JIBHKECHHUS ILIapHKa
WIN TEJIEKKH.

2. Onpenenenue cpeaHedl CKOPOCTH
CKOJIbKEHUSI Opycka WM JABMKEHUS

IIapHKa 10 HAKJIOHHOH IJIOCKOCTH.
3. OnpeneneHne yCKOpeHUs Tela
MIpU PaBHOYCKOPEHHOM JIBUKCHHUH
10 HAKJIOHHOM TJIOCKOCTH.

4. UccnenoBanue 3aBUCUMOCTH
MYTH OT BpEMEHHU IPU
PaBHOYCKOPEHHOM JBIKEHHHU Oe3
HayaJbHOW CKOPOCTH.

5. Ilposepka cunomesvl: eciu npu
PABHOYCKOPEHHOM O8UdCeHUU De3
HAY4aIbHOU CKOPOCMU Nymu
OMHOCAMCS KAK P50 HEYEMHbIX
yucen, mo cOOmeemcmeayoujue
NPOMENCYMKU 8PEMEHU OOUHAKOBDI.

BpPEMEHH.
OnpeneneHre ¢ MOMOIIBIO NIe1arora YCKOPEeHus Tella mpu
PaBHOYCKOPEHHOM [IBXKEHHH IO HAKJIOHHOM IUIOCKOCTH.
W3mepenue 1o cxeme Mmocie pacCcykKIeHUs ¢ MelIarorom rnepuona
Y YaCTOTHI OOpAIIEHHs Tella TI0 OKPYKHOCTH.

Ornpenenenne HaXOXAESHUS 1OJT PYKOBOJICTBOM Iiearora
CKOPOCTH PaBHOMEPHOTO JABM)KEHUS TeJla 0 OKPYKHOCTH.
Pemienne TUIOBBIX pacdeTHBIX 3a7a4 B 1—2 AeMCcTBUS C ONOpO
Ha aJrOpUTM, MPEABAPUTEIBHO Pa300paHHBIII COBMECTHO C
[Ie/1aroroM Ha OIpe/esieHHe KNHEMATHIeCKUX XapaKTepUCTUK
MEXaHUYECKOTO JABIKEHHS PA3TUYHBIX BHIOB.

PacnioznaBanme n npuOIMKEHHOE ONMMCAaHKUE MO 00pasIly Mmocie
00CYX/IEHUsI C TIeJarOrOM Pa3JIMYHBIX BHIOB MEXaHUYECKOTO
JIBWKCHUS B TIPUPOJIE M TEXHHUKE (Ha MpUMEpPax CBOOOIHO
nagarimux T, IBUKCHUA )KMBOTHBIX, HeOECHBIX TCII,
TPAaHCIOPTHBIX CPEJICTB U JIP.).

B3anmopeiicTBue
Tea (20 u)

Iepssiii 3akoH HproToHa. Bropoii
3akoH Hprorona. Tpetuil 3akoH
Herotona. [lpunyun cynepnosuyuu
cu.

Cuna ynpyeocmu. 3axon I'yka.
Cuna mpenus: cuna mpenus
CKOIbIICEHUSL, CULA MPEHUs NOKOS,
opyeue 8uobl mpeHus.

Cuna TsKecTH U 3aKOH
BCEMHPHOTO TSATOTCHUSI.
YckopeHrne cBOOOTHOTO TaIeHHUS.
Heuowcenue nnanem eoxpye Connya

Habmronenune u 00Cy>KaeHrne COBMECTHO C IEaroroM OIBITOB C
JBIDKCHUEM TeJla PU YMEHbBILICHUU BIUSHUS IPYTHX Tell,
NPEMSITCTBYIOIINX JBHKEHHIO.

AHanmm3 1o cxeMe IMocie PacCyKIACHUS C MeAaroroM TeKcTa
lanuness ¢ oMUCaHWEM MBICJICHHOTO JKCIICPUMEHTA,
00OCHOBBIBAIOIIIETO 3aKOH WHEPIMH; BBHITIOJHEHUE 3aJaHUi 110
TEKCTY (CMBICIIOBOE UTEHHE).

OO0cy>xaeHue Mo pyKOBOACTBOM I€1arora BO3MOXHOCTH
BBIITIOJIHCHHSA 3aKOHAa MHEPIUU B PA3JIMYHBIX CUCTEMax OTCYETA.
HaGmronenue n 00cyk1eHue COBMECTHO C TIEIaroroM
MEXaHUYECKUX SIBJICHUH, MPOUCXO/SAIINX B CHCTEME OTCYETa
«Tenexka» mpu €€ paBHO-MEPHOM U YCKOPCHHOM JIBIDKCHUHU




(MC). Ilepsas xocmuueckas
ckopocmy. Hesecomocmvb u
nepezpy3Ku.

PaBHOBecue MaTepHaIbHON TOUYKH.
Abconiomno meepooe meio.
Pasnosecue meepooeo mena c
3aKpenienHoll OCbI0 8PAUEHUS.
MowmenTt cunibl. [lenmp msascecmu.
Hemoncmpayuu

1. 3aBUCUMOCTB YCKOpPEHUS TeNa OT
MAacCChI TeJla U JEeUCTBYIOIIEN Ha
HEro CHJIBL.

2. HabmoneHnue paBeHCTBA CUJI IPU
B3aMMOJEHCTBUH TENl.

3. M3meHeHue Beca Tena npu
YCKOPEHHOM JIBMKCHUU.
@poHTAIbHBbIE JIA00pPaTOPHbIE
padoThl U ONBITHI.

1. MccnenoBanue 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIBKEHUS OT CUJIbI
HOPMAJIBHOTO JIaBJICHUSI.

2. Onpenenenne kodpduimeHTa
TPEHUSI CKOJIbKEHUS.

3. Onpenenenue KECTKOCTH
MPY>KAHBI.

OTHOCHUTEIIFHO KaOWHeTa (PH3HKH.

JlelicTBUS C BEKTOpaMM CHUJI: BBIIIOJHEHUE 3alaHUH 1O

CJIO’KEHHIO U BBIYMTAHUIO BEKTOPOB.

HaGntonenue 3a npoBe€HUEM OIBITOB, JAEMOHCTPUPYIOILUX
3aBUCUMOCTb YCKOPEHHUS Teja OT MIPUI0KEHHONW K HEMY CHJIBI U
Macchl Tena.

Amnanu3 1 00BsICHEHHE C OTIOPOi HA TEXHOJIIOTHYECKYIO KapTy

0] pyKOBO/ICTBOM II€J1arora siBJIeHUH ¢ HCII0JIb30BaHUEM

BTOpOro 3akoHa HeroTOHA.

Pemienne TUIOBBIX pacdeTHBIX 3a7a4 B 1—2 AeMcTBUS C ONOpoi

Ha aJrOpUTM, MPEABAPUTEIBHO Pa300paHHbIIl COBMECTHO C
II€/1aroroM ¢ UCIOJIb30BaHUEM BTOPOTro 3akoHa HbroToHa n
MpaBUJIa CIOKEHUS CUII.

OmnpeneneHre COBMECTHO C MEAArOroM KECTKOCTU IMPYKUHBIL.
AHanu3 cuTyauui C ONOpod Ha TEXHOJOTMYECKYH0 KapTy IO
PYKOBOJICTBOM II€Jjarora, B KOTOPBIX HAOJIIOAAIOTCS yIpyTHUe
nedopMmaiu, U UX 0ObSICHEHHE C WCIOJIB30BaHUEM 3akoHa ['yka.
Pemennie TUIOBBIX pacYCTHBIX 3a4a4 B 1—2 neiicTBUA ¢ ONIOPOH Ha
QJITOPUTM, MPEIBAPUTENHLHO Pa300pPaHHBIA COBMECTHO C
MeJaroroM ¢ MCIoJIb30BaHUWEM 3akoHa ['yka.

UccnenoBanue nmpy moMOIIM MEgarora 3aBUCUMOCTH CHJIbI
TPEHUSI CKOJIBXEHHSI OT CHJIbI HOPMAJIBHOTO JABJICHUS.
CoBMecTHOE OOCYKIEHHE PE3yJIbTaTOB MCCIIEIOBAHMS.
Omnpenesnenue Mo KOHTPOJIEM Iearora ¢ Ornopoi Ha KOHCHEKT
KO3 duiImeHTa TpeHHs CKOJIbXKEHus. VI3MepeHne ¢ moMoIb0
TI€/1arora CUJIbl TPEHUs ITOKOS.

Pemienue TUNIOBBIX pacu€THBIX 3a7a4u B 1—2 AEHCTBUS ¢ ONOPOH

Ha aJrOpUTM, TPEABAPUTENBHO Pa300paHHBII COBMECTHO C
IE/1ar0roM C UCTIOJIb30BaHUEM (POPMYIIBI IS CHIIBI TPEHHS
CKOJIbJKCHUSL.

AHanmu3 1o cxeme Nocjie paccyKIeHUs Nejarora O JABUKEHUU Tell
TOJILKO IOJ AEHCTBUEM CHJIbI TSKECTHM — CBOOOJHOIO MaJeHUs.
OObsicHeHHe MOA  PYKOBOACTBOM I€AAarora  HE3aBUCHUMOCTHU
YCKOpEeHusi CcBOOOAHOro majaeHuss oT Maccel Tena. OneHka
COBMECTHO C TII€JaroroM BEIUYMHBI CHJIBI TATOTCHHMS,




NEeHCTBYIOIIEH MEXIy ABYMs TelaMu (JUIsl pa3HbIX Macc).
AHanu3 ¢ onopod Ha JUAAKTHYECKUN MaTepuall JABMKEHUS
HeOeCHBIX  Tel  MOojJ  JEWUCTBHEM  CWIbl  TAroteHus (¢
HCIOJIb30BAaHUEM JIOTIOJTHUTEIBHBIX HCTOUHUKOB MH(POPMAIIH).
Pemienne TUTIOBBIX pacdeTHBIX 3a7a4 B 1—2 neMCTBUS C OMOPOM
Ha aJrOpUTM, MPEABAPUTENBHO Pa300paHHBI COBMECTHO C
MearoroM ¢ UCIOJIb30BaHUEM 3aKOHA BCEMUPHOI'O TATOTEHHS U
(hopMyJTBI ISl pacu€Ta CHIIBI TAKECTH.

Habmonenue u oOcykJieHHe ¢ MOMOIIBIO MEIarora OmbITOB IO
M3MEHEHHUIO Beca Tella MPU YCKOPEHHOM JIBUKEHHH.

AHamu3 ¢ TOMOUIbKO  M€Jarora  ycJlIOBUH  BO3HMKHOBEHMS
HEBECOMOCTH U MEPETPY3KH.

Pemennie TUIOBBIX pacYCTHBIX 3a1a4 B 1—2 AelicTBUA C OIIOPOH Ha
aITOPUTM, TIPEIBAPUTEIHHO Pa300paHHBI COBMECTHO C IEJaroromMm
Ha OIpe/ieJIeHHE Beca Tejla B Pa3IMYHbIX YCIOBHSIX.

AHanu3 ¢ ornopoil Ha TEXHOJOTHYECKYIO0 KapTy MOJ PYKOBOACTBOM
nejarora Cui, JEHUCTBYIOIIMX Ha TeEJIO, OKOSIIEECs Ha OIope.
Onpenenenre ¢ MOMOUIBIO TIEAAarora HEHTpPa TIKECTH

Pa3IUYHBIX TeJl.

3aKkoHBI
coxpanenus (10

1)

WNmnynsc Tena. Mzmenenue
umnynvca. Umnyavce cunvi. 3aKkoH
COXpaHEHHUs UMITYJIbCa.
PeaktuBnoe nuxenue (MC).
Mexannyeckas pabora u
MOIIHOCTb. PaboTa cuil TshKkecTH,
ynpyeocmu, mpenus. Ces3b
9Hepauu u pabomsoi.
[ToreHnmanbsHas dHEpPrUs Tema,
HOJHSTOrO HaJl MOBEPXHOCTHIO
3eMin. [lomenyuanvras suepeus
corcamoti npyscunvl. Kunernueckast
sHeprusi. Teopema o KuHemu4eckou
9Hepauu. 3aKOH COXPAHEHUS
MEXaHUUECKOW SHEpPIUU.

Habmonenue u 06¢cyxieHne ¢ mMoOMOIIBIO TIe1arora OmbITOB,
JEMOHCTPHPYIOIIHX Nepeady UMITyJIbCa MPU B3aUMOICHCTBHU
TEJI, 3aKOH COXPaHEHHUS UMITYJIbCa TP a0COIIOTHO YIIPYTOM U
HEYIpPYroM B3auMOIEHCTBUH Tell.

Habnronenue nemMoHCTpanuu rnejgarora CUTyaluii B
OKpY’KaloIIeH KU3HU C UCTIONIb30BaHMEM 3aKOHA COXPAHECHHUS
UMITYJIbCA.

Pacnio3naBaHue ¢ Omopo Ha TEXHOJIOTMYECKYIO KapTy IIOA
PYKOBOJICTBOM TIIeJlarora sIBJICHUSI PEAKTHBHOTO IBIKEHHS B
npupojie u rexuuke (MC — Guosorus).

[IpuMeHeHne COBMECTHO € TIEJaroroM 3aKOHa COXPaHEHUS
UMITyJIbCa JIJISl pacueTa pe3ysibTaTOB B3aUMOICHCTBUS Tel (Ha
IpuUMepax HEYNpYyroro B3aWMOAEUCTBHUS, yIPYroro
LIEHTPAIbHOTO B3aUMOJICHCTBHS ABYX OJUHAKOBBIX TEJ, OJHO M3
KOTOPBIX HETIOJIBUKHO).




HHemoncmpayuu

1. Ilepenaua ummnynbca npu
B3aNMOJICHCTBHH TE.

2. IIpeoOpa3oBaHus SHEPTUU TIPH
B3aNMOJICHCTBHUH TEl.

3. CoxpaHeHue uMITyJibca Mpu
HEYNPYroM B3aHMOJCHCTBUU.

4. CoxpaHeHue UMIYJIbca pU
a0COJIFOTHO yIIPYTOM
B3alMOJEHCTBUH.

5. HabGnronenue peakTHBHOTO
JIBYDKEHUSL.

6. CoxpaHeHHnEe MEXaHUYECKOM
SHEPTUM MPHU CBOOOAHOM TaJICHHH.
7. CoxpaHeHHe MEXaHUYeCKOI
SHEPTUH MPH IBIKEHUH TeJIa MO
JeCTBUEM TPY KUHBI.
Dponmanshsie nabopamophble
pabomul u onvimol.

1. Onpenenenue paboOTHI CUIIBI
TPEHHS IIPH PAaBHOMEPHOM
JBYDKEHHUH Tella 110
TOPU30HTAILHON MOBEPXHOCTH.

2. Onpenenenue paboOTbl CHIIBI
YIPYTOCTH IIPH MOABEME TPY3a €
MCTIOJIb30BaHUEM HETIOABIKHOTO U
MOJIBUKHOTO OJIOKOB.

3. U3yueHue 3aKoHa COXpaHEHUs
SHEPIHUu.

Pemennie THIOBBIX pacueTHBIX 3a7a4 B 2—3 JIEUCTBUS C OMOPOi
Ha aJrOpUTM, MPEABAPUTENIBHO Pa300paHHBII COBMECTHO C
[IEearoroM ¢ UCIOJb30BaHUEM 3aKOHA COXPAHEHUS UMITYJIbCa.
Onpenenenne ¢ OMopoi Ha TUIAKTHISCKUI MaTeprall padoThI
CWJIBI YIIPYTOCTH IPU NOABEME IPy3a C UCIOJIb30BAHUEM
HETOABHKHOTO U MOJIBUXKHOTO OJIOKOB.

W3mepenne cOBMECTHO € MENaroroM MOIIHOCTH.

H3Mepenne ¢ TOMOIIBIO Me1arora NOTEHIUAIbHON YHEPTHH
ynpyro aeGopMUpOBaHHOW TPY>KHHBI. MI3MepeHHe COBMECTHO C
MearoroM KHHETHYECKOM SHEPTHH Tea M0 JUTMHE TOPMO3HOTO
nytu. HabmoneHue 3a SKCHepUMEHTAIbHBIM CPaBHEHHUEM
M3MEHEHUS IOTEHUUAIBHOM M KMHETUYECKOW DHEPruil Teia Ipu
JBMKEHUHU TI0 HAKJIOHHOM IIJIOCKOCTH.

Habmronenue 3a sSKcriepuMeHTaIbHON POBEPKOM 3aKOHA
COXpaHEHUsI MEXaHMYECKON SHEPTHU P CBOOOJAHOM MAJCHUH.
[IpumeHeHne Ha Ha4YalIbHOM YpPOBHE, C OIOPOM Ha
JUIaKTUYECKUN MaTepuall 3aKOHA COXPaHEHUs] MEXaHUYECKON
SHEPruM JUIsl pacueTa NOTEHIHMATIbHON U KUHETUYECKON SHEePTUid
Tela.

Pemennie TUIIOBBIX pacUETHBIX 3a4a4 B 1—2 NEHCTBUSA C ONOPOM
Ha aJrOpUTM, MPEABAPUTENBHO Pa300paHHbBIII COBMECTHO C
MEJAroroM ¢ UCHOJb30BaHUEM 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEPruu.

Pasznen 9. Mexanu

yeckue Kojed0aHusi u BOJIHBI (15 1)

Mexanuueckue
koneOanus (7 1)

KonebGarensHoe  ABWKEHUE.
OCHOBHbBIE  XapaKTEPUCTUKU
Kosie0aHUil: mepuoj, 4acToTa,
aMmIuityia. MaremMaTU4ecKuil u
MPY>KUHHBINA MasiTHUKH.

Habmtonenue xonebanuii moa AEWCTBUEM CHIT TSDKECTH U
YIPYrocTy U 00HapyKeHHEe IPH MOMOIIM Tejarora Nog00HbIX
KoJIeOaHUH B OKPY’KarOIEM MHPE.

AHanmu3 COBMECTHO € IelaroroM KosiebaHuii rpy3a Ha HUTH M Ha
npy>kuHe. OnpeieneHne o alropuTMy 4acTOThl KosieOaHHH




[IpeBpamienne 3HEPrUU MpPU
K0JICOATCIIbHOM  JIBHOKCHUH.
3aryxaromye Kojaeoanus.
Boinyxxnennbie  konebaHusl.
Peszonanc.

HemoncTparun?2

1. HaOmronenne xoneOaHuii T
0JT ICHCTBUEM CHJIBI TSDKECTH U
CHJIBI YIIPYTOCTH.

2. HaGmonenne koyie0aHuii rpysa
Ha HUTHU U HA TIPYKUHE.

3. HalOmroneHue BBIHYKICHHBIX
KoJieOaHUi U pe30HaHca.
®poHTaNBEHBIC Ta00paTOPHBIC
pabOThI U OTIBITHI.

1. Onpenenenune
nepuoa KojaeOaHui
MaTEeMaTHYECKOTO MasiTHUKA.

2. Onpenenenre 4acToThl U
MIepHO/1a KOJICOAHUH MTPYKUHHOTO
MasiITHUKA (MJIH JIEKTPOHHAS
JIEMOHCTpAIHSA).

3. UccnenoBanue 3aBUCUMOCTH
nepuoa KojaeOaHui
MOJIBEIIICHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH.

4. UccnenoBanne 3aBUCUMOCTH
NeproIa KoJIeOaHU! MPYKUHHOTO
MasiTHUKa OT MaccChl Tpy3a (Wim
AJICKTPOHHAS ICMOHCTPALINA ).

5. IIpoBepka HE3aBUCUMOCTH
nepuoia KojeOaHuii rpysa,
MOJIBEIIICHHOTO K HUTH, OT MacChl

rpysa.
6. OnbBITHI, IEMOHCTPUPYIOIIHE

aCTOThI U

MaTEeMaTHYECKOTO U MPYXHUHHOTO MAasiTHUKOB.

HaGmonenue 1 o0bsiICHEHHE C MOMOIIBIO MeJarora sBJICHUs
pe30HaHca.

HccnenoBanue ¢ onopoi Ha aaroOpuTM, NpPeBAPUTEIHHO
pa300paHHbIIl COBMECTHO C N1€JaroroM, 3aBUCUMOCTH IIeprojia
KoJie0aHul MOABEIIEHHOT0 K HUTU Tpy3a OT JJIMHBI HUTH.
IIpoBepka ¢ onmopoi Ha TEXHOJIOTUYECKYIO KapTy MO
PYKOBOJCTBOM II€Aarora HE3aBUCUMOCTH MEpUOJA

Kosie0aHuM Ipys3a, MOJABELIEHHOIO K JIEHTE, OT Macchl Ipy3a.
HaGronenune u 00cykneHue moj pyKoBOJICTBOM Tieaarora
OIBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTh MEepUOJIa KOJIeOaHU
MPYXUHHOTO MasiTHUKA OT MAacChl Ipy3a U )KECTKOCTH TMPYKHHBI.
[IpumeneHne ¢ MOMOIIBIO TIeAarora MaTeMaTuIecKoro u
MPYXKUHHOTO MasiTHUKOB B KQU€CTBE MOJICJICH I OTIMCAHUS
KoJIe0aHUH B OKPYKAIOIIEM MUDE.

Pemenne TUMOBBIX pacu€THBIX 3aja4 B 1—2 NEHCTBUS ¢ ONOPOH
Ha ajNTrOpUTM, IPEABAPUTEIHHO pa300paHHBI COBMECTHO C
NearoroM, CBSI3aHHbIX C BBIYMCIEHUEM WIIN OLIEHKON YaCTOThI
(mepuona) xonebanuit




3aBHCUMOCTh TEpHO/Ia KOJeOaHUit
NPY>KUHHOTO MasiTHUKA OT MAacChl
rpy3a U KECTKOCTH MPYKHUHBI.

7. U3Mmepenue yCKopeHus
cBOOOMHOTO  mameHus  (Wiu
AIIEKTPOHHAS IEMOHCTPALI).

Mexannueckne
BOJIHBI. 3BYK (8 1)

Mexanndeckue BoiaHbl. CBOMCTBa
MexaHu4Yeckux BoJH. IIpononbHbie
U MoIepeyHble BOJIHBL. [lyinHa
BOJIHBI U CKOPOCTH €¢
pacrpoctpaHeHusi. MexaHuueckue
BOJIHBI B TBEPAOM TeIIE,
cericmuueckue BoaHbl (MC).
3ByK. [’ poMKOCTB 3ByKa U BbICOTa
ToHa. OTpakeHue 3ByKa.
WNH}pa3ByK U yIbTpa3ByK.
Hemoncrparmm?2

1. PacnipocTpanenue npoaoabHbIX
Y TIONIEPEYHBIX BOJIH.

2. Habmronenue 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI.

3. AKyCTUYECKHI PE30HAHC.

OOHnapy>keHHe U aHaJH3 C MIOMOIIBIO TIearora BOJHOBBIX
SIBJICHUI B OKPYXAaIOLLEM MUPE.

Habmronenue coBMeCTHO C MearoroM pacupoCTpaHEHHS
MIPOJIOJBHBIX M MOTEPEYHBIX BOJIH (Ha MOAENN) U OOHApYKEHHE
AQHAJIOTMYHBIX BUJIOB BOJIH B IPUPOAE (3BYK, BOASIHBIE BOJIHBI).
Boruncnenue B 1—2 neicTBUS ¢ OMOPON HA aITOPUTM,
MpeIBapUTENLHO Pa300PAHHBIN COBMECTHO C MEArOroM JIJTHHBI
BOJIHBI U CKOPOCTH PacTpOCTPaHEHHS 3BYKOBBIX BOJIH.
Habmnronenue 3a SkCriepuMEHTAIBHBIM ONPEACIICHUEM I'PaHHIL
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJIEOaHUH.

Habmtonenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM
YHCJIE C MCIIOJIb30BAHUEM MY3bIKaJIbHBIX HUHCTPYMEHTOB).
Habmtonenue n 00bsiICHEHHE € TOMOIIBIO TIe1arora sBJIeHUs
aKyCTMYECKOT'0 pe30HaHca.

UreHne COBMECTHO C MEAaroroM OpUrHHAILHOTO TEKCTa,
MOCBSIIICHHOTO WCTIOJIB30BAHHUIO 3BYKa (MJIM YJIBTpa3ByKa) B
TEXHUKE (IXOJIOKaLus, YIbTPA3BYK B MEJULIMHE U Jp.);
BBINIOJTHEHHUE 33JaHUN MO TEKCTY (CMBICIIOBOE UTEHUE)

Pazpgen 10. DinekTpoMarHuTHOe MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI (8 4)

DJIeKTPOMATHUT
HOE MmoJjie u
3JIEKTPOMATrHUT
HbI€ BOJIHBI (8 4)

DJIEKTPOMArHUTHOE TOJIE.
DNEeKTPOMArHUTHHIE BOJIHEI.
Ceoticmea an1eKmpoMacHUMHbIX
6oaH. LlIkana anekmpomacHumuulLx
eosn. HUcnonv3zoeanue
INEKMPOMACHUMHBIX BOJIH OJI5
COMmMoBoIL C8s3U.
DNeKTpOMarHuTHas MPHUPOJIa
cBera. CkopocTh cBeTa. BosiHOBbIE
CBOICTBA CBeTA.

[TocTpoeHre MPOCTBIX PACCYKACHUIH Ha OCHOBE
IIOATOTOBJIICHHBIX BBIpa)KCHHﬁ, OGOCHOBBIB&IOHII/IX B3aUMOCBA3b
QJICKTPUYCCKOT'O U MArHUTHOT'O TOJIEH.

Habnronenue 3a SKCriepuMEHTAIbHBIM U3yYCHHUEM CBOWCTB
QJICKTPOMArHuTHBIX BOJIH (B TOM YHCJIC C TIOMOIIBIO MOOMIIBHOTO
Tenedona).

AHau3 ¢ MOMOIIIBIO TIeIarora PEHTTeHOBCKUX CHUMKOB
YeJI0BEUECKOT0 OpraHu3Ma.

AHau3 COBMECTHO C TEIaroroM TEKCTOB, OIMMCHIBAIOIINX
MIPOSIBJICHUS 3JICKTPOMArHUTHOTO M3TYYCHHUSI B MPHUPOJIE: JKUBBIC




Jemoncmpauuu®

1. CBoiicTBa 31IEKTPOMArHUTHBIX
BOJIH.

2. BonHOBBIE CBOICTBA CBETA.
@ponmanvusle nadopamopHsie
pabomul u onvimol.

1. I3y4yeHue CBOWMCTB
9JIEKTPOMArHUTHBIX BOJIH C
MIOMOIIIbI0 MOOWIILHOTO TenedoHa.

OpPraHMU3MBbl, U3ITyuyeHUs] HEOECHBIX TeJ (CMBICIOBOE YTECHHUE).
PacniozHaBaHne u aHANU3 Pa3INYHBIX TPUMEHECHHN
JJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE C OMOPON Ha
TEXHOJIOTMYECKYI0 KapTy MOJ PYKOBOJCTBOM II€iarora.
Pemennie THIOBBIX pacueTHBIX 3a7a4 B 1—2 1eWCTBUS C ONOPOi
Ha QJIFOPUTM, NPEIBAPUTEIHHO Pa300paHHBIM COBMECTHO C
MIE/1aroroM € UCTIOJIb30BaHUEM (OPMYIT IJIsi CKOPOCTH
3JIEKTPOMArHUTHBIX BOJIH, JJIMHBI BOJHBI U YacTOTHI CBETA.

Paznen 11. CBeToBble siBjeHus (15 1)

3aKoHBI
pacnpocTpaHeHH
s1 ceeTa (6 1)

JIyueBast moJienb cBeTA.
Ucrounuku cBeta. [Ipsamonuneiinoe
pacnpocmpaHerue céema.
3ammenus Conrnya u Jlynol.
Otpaxenue csera. [1nockoe
3epkano. 3axon ompasxcenus
ceema. llpenomiieHue cBera. 3aKoH
npenomiieHus csera. [loanoe
BHYMpeHHee OmpaddiceHue ceema.
Hcnonvzosanue nonnoeo
BHYMPEHHE20 OMPAdICEeHUs 6
ONMUYECKUX C8EMOBOOAX.
Jemoncmpauuu?®

1. IIpsimonuueitHOE
pacnpocTpaHeHHE CBETa.

2. OtpaxkeHue cBerta.

3. INomy4enune n3obpakeHuit B
IUIOCKOM, BOTHYTOM M BBIITyKJIOM
3epKajax.

4. IlpenomieHue cBeTa.

5. Onrudeckuii CBETOBOI,.
®@ponmanvnuvie nadopamopHsle
padomul u onvimol.

1. UccnenoBanue 3aBUCUMOCTH
yIJia OTpakeHUsI CBETOBOTO JIyda

Habmntonenue onbITOB, IEMOHCTPUPYIOIIUX SBICHUE
HPSMOJIMHEHHOTO paclpOCTPaHEHUS CBeTa (BOZHUKHOBEHHUE
TEHU U TOJIyTE€HH), U UX HHTEPIIPETalus ¢ UCIOIb30BaHUEM
MIOHSATHS CBETOBOrO JTyda. OOBsICHEHHE U MOJISIUPOBAHHE 110CTIE
paccy>XJeHHUs C NearoroM 1o cXeMe COJTHEYHOI0 ¥ JIyHHOT'O
3aTMEHHH.

HccnenoBanue ¢ onopoi Ha TEXHOIOIMUYECKYHO KapTy MOJ
PYKOBOJICTBOM I1€1arora 3aBUCHMOCTH yTJIa OTPasKeHUS
CBETOBOTO JIyya OT yIJia MaJeHHS.

W3yuenne ¢ NOMOIIbIO I€1arora CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaJe.

Habmtonenue u 00bsiCHEHHE COBMECTHO € MEIaroroM OIBITOB TI0
MOJIyYEHHUIO N300PaKEHUI B BOTHYTOM U BBIITYKJIOM 3€pKaax.
Habmtonenue u 00bsiCHEHHE TIOCIIE PACCYXKIEHUS C TIEJarorom
[0 CXEM€ OINbITOB IO MPEJOMIICHHIO CBETa Ha I'paHUIIe
Pa3IUYHBIX CPEJl, B TOM YHCJIE OIBITOB C MOJHBIM BHYTPEHHUM
OTpa’KeHUEM.

HccnenoBanue 1o pyKoBOJACTBOM I€arora 3aBUCMMOCTH yIiia
MPEJIOMJICHUS. OT YIJla MaJeHUs] CBETOBOTO JIy4ya Ha IpaHHIe
«BO3IYX—CTEKIIO».

Pacnio3HaBaHME C TOMOIIBIO TIEarora BICHUN OTPaskeHUS U
MPEJIOMJICHUS CBETA B IOBCEAHEBHOM KHU3HU. AHAIH3 U
00BSCHEHUE COBMECTHO C TIEaroroM sIBJICHUS ONITHYECKOTO
MHpaxa.

Pemienne THNOBBIX pacu€THBIX 3a7a4 B 1—2 JEUCTBHS C OMOPOU




OT yIJla [IaJICHUs..

2. 3y4yeHne xXapaKTEpUCTHK
n300paKeHHS IPeIMETA B INIOCKOM
3epKae.

3. UccnenoBanue 3aBUCUMOCTH
yrIJla MpeIoMJIEHUs] CBETOBOTO JIyda
OT yIJIa MaJICHUs] Ha TPaHuLEe
«BO3yX—CTEKIIOM.

Ha aJIFCOPUTM, MIPEIBAPUTENHHO pa300paHHbI COBMECTHO C
MeJaroroM ¢ UCHoOJIb30BaHUEM 3aKOHOB OTPaXKEHUS 1
MIPEIOMJICHUS CBETA.

JIMH3BI " JInnza. Xop nyyel B IWH3E. [Tosrydenune o1 KOHTPOJIEM TTeIarora N300paKeHH ¢ TIOMOIIIBIO
ONTHYeCKHUe Onmuyeckas cucmema coOuparoieit 1 paccenBaroleil auH3. OnpeaeneHue ¢ onopon Ha
npudopsI (6 4) gomoannapama, MUKpOCKONa u aITOPUTM pa3pabOTaHHOTO COBMECTHO C MeAaroroM (hoKycHOro

menecxkona (MC). I'na3 xax pPAcCTOSHUSL M ONTHYECKON CHUJIbI COOMpPAIOIEH JIMH3HI.

onmuyueckas cucmemad. AHanmu3 COBMECTHO € NIeIaroroM yCTPOMCTBA U MPUHLIUTIA

Bruszopykocms u 0anbrosopkocme. JeMCTBUS HEKOTOPBIX ONITUYECKUX MPUOOPOB: (hoToamnmapara,

Jemoncmpayuu’ MUKpockora, Teseckona (MC — Ouonorus, acTpoHOMUS).

1. Xon styueit B coOuparomien AHanus ¢ onopoi Ha TEXHOJOTUYECKYIO KapTy MO

JIMH3E. PYKOBOJICTBOM Ilefiarora sIBI€HUN OJIM30PYKOCTH U

2. Xon nyuelt B pacceuBarolen JTATbHO30PKOCTH, MPUHIMIA JeHCcTBUS 04koB (MC —

JIMH3E. ouosorus).

3. [Mosydenne n3o00pakeHU# ¢

MIOMOIIBIO JINH3.

4. [TpuHIMn KecTBUS

¢doroanmnapaTa, MUKpPOCKOIIa U

TEJIECKOTIA.

5. Mopensp riasa.

Dponmanvusle 1adopamopusle

pabomul u onvimbol.

1. [Tomy4yenne nzoOpakeHnii ¢

MTOMOIIIBIO COOMPAIOMIEH JTNH3BI.

2. Onpenenenve (GokycHOTO

pPacCTOSHUS U ONTUYECKOM CHUITBI

coOuparore JMH3bI (MU

AJIEKTPOHHAS JIEMOHCTpALHS).
Paznoxxenne Pasnooicenue 6enozo ceema 6 Habmnronenue coBMECTHO C MEJaroroM Io pasiokKeHUI0 Oeroro

0eJI0ro cBeTa B

cnexkmp. Onvimsl Hoiomomna.

CBCTa B CIICKTP.




crekTp (3 4)

Crooicenue cnexmpanibHbiX Y8emoa.
Jlucnepcus ceéema.
Jemoncmpauuu?®

1. PaznoxxeHue 6enoro cBeTa B
CIICKTP.

2. Ilonyyenue OGenoro cBera Nnpu
CIIOKCHHH CBETa Pa3HBIX I[BETOB.
@Dponmanvuvle adopamopHvle
paoomul u onvimol.

1. OBITHI TIO Pa3JI0KEHUIO OETIOTOo
CBETa B CIICKT.

2. OnBITHI TI0 BOCIPHSITHIO IIBETA
MPEeIMETOB TPU WX HAOJIOACHUN
4yepe3 BETOBbIC (DHITBTPHI.

HaGmonenne n o0bsicHeHNe Ha 6a30BOM YpPOBHE IO
PYKOBOJICTBOM II€/Iarora OMBITOB MO MOJTYYCHUIO OEJIOro CBETa
IIpH CJIIOKCHHUU CBCTA pa3HbIX IBETOB.

[IpoBenenue n OOBACHEHHE MO PYKOBOICTBOM II€1arora
OTIBITOB T10 BOCIIPUATHIO I[BETA MPEIMETOB IPU MX HAOIIOAEHUH
4epe3 IBETOBbIC (GMIBTPHI (IIBETHBIC OYKH).

Pasznen 12. KanToBble siBjieHus (17 1)

HUcnyckanue u
NOIJIOLEHUE
CBETa aTOMOM
41

Onwvimsl Pesepgopoa n
IUTaHETapHas MOJIEb ATOMA.
Mopuenb atoma bopa. Hcenyckanue
U noenoujenue ceema amomoM.
Keanmui. Jlunetiuamole cnexmpuol.

OO6cyxneHne ¢ IOMOIIbI0 Nefarora Leyau onsiToB Pesepdopna
0 MCCIIEOBAHUIO ATOMOB, BBIIIBI)KEHHE THUIIOTE3 O BO3MOKHBIX
pe3ynbTaTax OIBITOB B 3aBUCHMOCTH OT IPEAIOIaraeMoro
CTPOSHHS aTOMOB, ()OPMYJIHPOBAHKE BHIBOJOB U3 PE3YJILTATOB
OTIBITOB.

OOcyxeHne ¢ ONOpoi Ha TEXHOJIOTHUYECKYIO KapTy MO
PYKOBOZICTBOM I€1arora NpoTUBOPEUHi TIIaHETAPHOH MOEIH
aTOMa ¥ OCHOBAaHMM I runoTe3sl bopa o crannoHapHbIX
opbuTax 3nmeKkTpoHoB. Habmonenne COBMECTHO € TIe1aroroMm
CIUIOIIHBIX U JIMHEHYATHIX CIIEKTPOB M3IIyYESHUS Pa3IIMIHbBIX
BemecTB. OOBsICHEHHE € ONOPOH Ha AMIAKTUYECKUHA MaTepuan
JMHEHYaThIX CIIEKTPOB H3ITy4YEHHS.

Crtpoenne
aTOMHOIO si/ipa
(64)

PanmoaktuBHOCTB. Anbha-, bema-
u eamma- uznyyerus. CTpoeHue
aTOMHOTO sipa. Hyxknounas mooens
amomuo2o s0pa. Mzomonwi.
Paouoaxmuenvie npespawjenus.
Ilepuoo nonypacnada amommwix
s0ep.

Hemoncmpayuu

OO6cyxaeHne COBMECTHO C IIEJaroroM BO3MOXHBIX THIIOTE3 O
MOJEJSIX CTPOEHUS A1pa.

OnpeneneHue No CXeMe ¢ UCIOIb30BaHUEM METOIMYECKOTO
MaTtepuasna Moj pyKOBOACTBOM IleJlarora cOCTaBa sJep IO
3aIaHHBIM MACCOBBIM M 3apsIOBBIM YHCJIaM U IO MOJIOKEHHIO B
nepuoandeckoi cucreme 3neMeHToB (MC — xummus).
AHanu3 ¢ onopoi Ha TEXHOJOTHYECKYIO KapTy MO
PYKOBOJCTBOM II€JJarora M3MEHEHUsI COCTaBa siipa M €ro




1. CriekTpbl U3TydYeHHS U
MOTJIOIICHMSI.

2. CnexTpsl pa3MyHbIX Ta3oB.
3. CmexTp BOAOpOJA.

4. HabnrogeHue TpEKOB B KaMepe
Bunbcona.

Dponmanvusle n1adopamopHble
pabomst u onvimel.

1. Habawooenue cniownvix u

JUHeUYamblx CNneKkmpoe6 U3l1y4eHus.

2. UccnenoBaHue TPEKOB:
U3MEpPEHUE YHEPTUU YACTHULIBI 1O
TOPMO3HOMY IyTH (110
dotorpadusam) (WiIH AIEKTPOHHAS
JIEMOHCTpAIHsA).

MOJIOKEHHUS B TIEPHOAMYECKON CHCTEME TIPH O -
paanoaktuBHOCTH (MC — XuMus).

HccnenoBanue ¢ MOMOIIBIO NIEIarora TPeKOB O -YaCTHIL 110
rotroBsIM (oTorpadusm. Habmrogenue 3a geMoHcTpanuei
paboThI U3MEPEHHSI PAJHAIIMOHHOTO (POHA C TIOMOIIIBIO
JI03UMETPa, OIICHKA €r0 UHTEHCUBHOCTH.

AHanmu3 COBMECTHO C MEJaroroM OHMOJIOTUYECKUX W3MEHEHHH,
MIPOUCXOIAIINX MO IEHCTBUEM PAJMOAKTUBHBIX M3ITy4eHUN
(MC — Guomorus).

Habmonenue nemoHcTpaimi 00 HCIMOb30BaHUE
paaroakTUBHBIX H3nydeHuid B menuiae (MC — Ouonorus).

SnepHble
peakuuu (7 4)

S nepuble peakuuu. 3aKOHbBI
COXpaHEHUs 3apsA0BOTO U
MacCOBOTO YUCeINl. DHepeus cA3u
amomuuix s0ep. Ces13b Maccovl u
oHepeuu. Peakyuu cunmesa u
Oenenus si0ep. Ucmounuxu snepeuu
Connya u 36e30 (MC).

Snepnas DHEPreTHKA.
Jleticmeus paduoaxmusHvlx
U3Iy4eHull Ha JHcusbie
opeanuszmul (MC).
HHemoncmpayuu

1. PaGota cu€Tunka
MOHM3HUPYIOIINX H3ITYICHUN.

2. Peructpauusi u3ny4eHus
NPUPOJHBIX MHUHEPAIOB U
MIPOJTYKTOB.

Dponmanvuvle 1adopamophvie
pabomul u onvimbol.

1. 3mepeHne paanoakTUBHOIO

Pemennie TUIIOBBIX pacUETHBIX 3a4a4 B 1—2 NEHCTBUSA C ONOPOM
Ha aJrOpUTM, MPEABAPUTEIBHO Pa300paHHbIIl COBMECTHO C
[I€/1aroroM € MCIOJIb30BAHUEM 3aKOHOB COXPAHEHUSI MACCOBBIX U
3apsAOBBIX YHMCENl HA ONPEEIICHUE Pe3ysbTaToOB SIIEPHBIX
peakuuii; aHaJaIu3 BO3MOXXHOCTH WM HEBO3MOKHOCTH SIIEPHON
peaKLuH.

OneHka ¢ MOMOIIBIO [Ie1arora 3HEPIruu CBA3HU SIEp C
HCIOJIb30BaHuEM QopMysbl DiiHIITElHA. OOCyKIaeHNe
COBMECTHO C MEJaroroM rnepcrneKTHB UCI0JIb30BAHUS
YIpaBJIIEMOr0 TEPMOSJIEPHOTO CUHTE3a.

OO0cyx/1eHne COBMECTHO C MEIaroroM MpeuMyIlecTB U
9KOJIOTHUECKUX NMPOOIIEM, CBSI3aHHBIX C SAEPHON SHEPreTUKON
(MC — skonorwus).




dboHa (MM SNEKTPOHHAS
JIEMOHCTpAIIsI).

IHoBTOpUTEIbHO-0000 a0 MOAYJIbL (9 4)

CucremaTtuzanus
1 06001IeHNe
IPEIMETHOTO
COJEpXKAHUS
OIbITa

NS TEIIbHOCTH,
npruoOpe-TEHHOTO
NPy U3YyYCHUU
BCETO Kypca
1076371971

O06o01eHre comepxKaHus Kaxa0ro
U3 OCHOBHBIX Pa3/IesioB Kypca
(U3UKU: MEXaHMYECKHE, TETIIOBEIE,
JJIEKTPOMArHUTHBIE, KBAHTOBBIC
SIBJICHHUS.

HayuHslit MeTO IO3HAHUS U €TO
peanuzanus B GU3MUECKUX
UCCIIEJOBAaHUSX.

CBs13b (PM3UKH U COBPEMEHHBIX
TEXHOJIOTHA B 00J1aCTH TIepeaun
UH(pOpMaLUH, SHEPTETHKE,
TpaHCIIOPTe

BrimoHeHne ¢ mOMOIIBIO Tiefarora yu4eOHbIX 3aaHui,
TpeOYIOIIMX IEMOHCTPAIMN KOMIIETEHTHOCTEH,
XapaKTEePU3YIOIIHX €CTECTBEHHOHAYYHYIO IPAMOTHOCTB!
MIPUMEHEHHUS TIOIyYEeHHBIX 3HAHUH U1 HAYYHOTO OOBSICHEHUS
(u3nYeCKuX SIBICHUN B OKpPY)KAroOIIeH MPUPOJE U MOBCEAHEBHOMN
KH3HHU, a TAKXKe BbISABICHHS (PU3NIECKUX OCHOB psla
COBPEMEHHBIX TEXHOJIOTUil; IPUMEHEHHUS OCBOCHHBIX
HKCHEPUMEHTAIBHBIX YMEHHH JUIs UCCIIEAOBAHMS (PU3MUECKIX
SIBJICHUH, B TOM YUCJIE JUIsl IPOBEPKU TMIIOTE3 U BBISBJICHUS
3aKOHOMEPHOCTEHN.

Pemennie THIIOBBIX pacUETHBIX 3a4a4 B 1—2 NEHCTBUSA C ONOPOM
Ha aJroOpuTM, TPEABAPUTEIBHO Pa300paHHBIII COBMECTHO C
[earorom, B TOM YUCJI€ IPEANOIaralolx NCIO0Ib30BaHIE
(bu3nUecKoil MoJIesIn 1 OCHOBAHHBIX Ha COJEP KaHUM Pa3JIMYHBIX
pas3zesnoB Kypca (pu3uKH.
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