MyHununaabHoe 0101keTHOe 00111e00pa30BaTe/IbHOE YUpPeKIeHue
«MeHaeneeBcKasi cpeHsisl 0011e00pa3oBaTeIbHAS IKOJIA)

BBIIIUCKA U3 ATJAIITUPOBAHHOM OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBbBI
OCHOBHOI'O OBIIEI'O OBPA30BAHMUS AJI51 OBYUYAIOIIIUXCS C OTPAHUYEHHBIMHA
BO3MOKHOCTSIMH 3JI0POBbS (3IIP),

YTBEPKIEHHOM ITPUKA30M Ne 362-okx OT 01.09.2023 r.

IMPOTOKOJI IEJCOBETA Ne 10 OT 31.08.2023 r.

(ProcC 000, yreepxaennbiii npukazoM Munnpocsemenusi P® or 31.05.2021 r. Ne 287)

PABOYASA ITPOI'PAMMA YUYEBHOI'O IPEIMETA

«DusuKa»
Boinucka BepHa «01» cenTsadps 2023 r.
Jupexrop T.b. bornanosa



INOACHUTEJIBHAA 3AITMCKA

Pabouas nporpamma no ¢u3uKe Uisg 00y4aroUINXCs € 3aAePKKOM MCUXUIECKOTO Pa3BUTHSA (Iajee
— 3IIP) Ha ypoBHE OCHOBHOrO OOIIET0 O00pa3oBaHUs TMOATOTOBJICHa Ha ocHoBe denepanbHOrO
rOCY/IapCTBEHHOTO0 00pa30BaTEIhbHOIO CTAaHIapTa OCHOBHOTO OO0IIero oOpa3oBaHus YYeOHBIM mpeaMer
«Du3nKa» ABIAETCS CUCTEMOOOpA3YIOUIMM il  €CTEeCTBEHHOHAYYHBIX MPEIMETOB, IOCKOJIbKY
(bu3HUYECKUEe 3aKOHBI MUPO3JIaHUS SBIISIOTCS OCHOBOW COJCPIKAHUS KYPCOB XMUMHH, OMOJIOTHH, Teorpadun
u actpoHomuu. Dusnka BOOpYkaeT OOYYAIOIIMXCS HAYYHBIM METOJOM IO3HAHMS, IO3BOJISIIOIINM
MOJTy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MUPE.

[IpenMer MakcUMaabHO HANpaBieH Ha (OPMUPOBAHUE MHTEpeca K MPUPOAHOMY M COLUAIBHOMY
MUPY, COBEPIICHCTBOBAHUE IMO3HABATEIBHON JeaTeabHoCTH oOyuaromuxces ¢ 3IIP 3a cuer oBnameHus
MBICITUTENIbHBIMH OIIEpaIUsIMU CPaBHEHUsI, 000OIIEHHSI, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATh CBOE
MHEHUE, (POPMUPOBAHNEBO3MOKHOCTEH COBMECTHOM JICATEIHLHOCTH.

W3ydyenne ¢usuku crnocobcTByeT pa3Butuio y oOywatommxcsa c 3[IP mpoctpancTBeHHOrO
BOOOpakeHUs, (DYHKIIMOHATLHOW TPAMOTHOCTH, YMECHHSI BOCIIPUHUMATh U KPUTHUECKH AHATU3UPOBATH
uH(pOpMaIIHIO, MIPE/ICTABICHHYIO B PAa3IUYHbIX (popMax. 3HAYMMOCTh MIpeIMeTa 7Sl Pa3BUTHUS )KU3HEHHON
KOMIIETCHIIMH 00 YJAIOIINXCS 3aKIF0YACTCSI B YCBOCHUHM OCHOBBI (DH3MYECKHMX 3HAHUN, HEOOXOIMMBIX JUIS
MOBCE/IHEBHOM KH3HU; HABBIKOB 3JI0POBOTO M 0E30MACHOTO JUIS YelIOBEeKa M OKPYXAlollel ero cpeibl
o0Opa3a xu3Hu; GOPMHUPOBAHUU IKOJIOTUUECKON KYJIBTYPHI.

[IporpamMma oTpaxaer cogepxaHue oOydeHus npeamery «Dusuka» ¢ y4eToM O0COOBIX
oOpasoBarenbHbIX TOTpeOHOCTEW oOydarommxcst ¢ 3[IP. Opnagenue MaHHBIM Y4EOHBIM MPEIMETOM
MPEJICTaBISIET OMpPEEICHHYI0 TPpYAHOCTh Ansi oOyuaromuxcs ¢ 3[IP. D1o cBsA3aHO ¢ 0COOEHHOCTAMU
MBICTTUTEIILHON JIEATeIbHOCTH, TIEPUOAUNYSCKUMU KOJICOAHUSIMU BHHMAHHS, MaJIBIM OOBEMOM ITaMSTH,
HEJOCTAaTOYHOCThIO OOIIEro 3amaca 3HaHWM, MOHMW)XCHHBIM I103HABATEIbHBIM HHTEPECOM M HHU3KUM
YPOBHEM PEUYEBOTO PA3BHUTHSL.

Jis mpeomosneHus TpyOHOCTEH B u3ydeHMH YyueOHoro mpenMera «®Pusnka» HeoOXoauma
amanrtanus oObeMa M XapakTepa yd4eOHOro MaTrepuaia K I03HABaTCIbHBIM BO3MOXHOCTSM JTaHHOU
KaTeropuy  OOYyYaloIIMUXCs, Y4eT HX OCOOCHHOCTEH pa3BUTHA: HUCIOJIB30BaHUE AITOPUTMOB,
BHYTPHUIIPEIMETHBIX M MEKITPEIMETHBIX CBS3CH, TOCTEIIEHHOE YCIOKHEHHUE N3Y9aeMOT0 MaTepraia.

JlanHasi TporpaMMa KOHKPETH3UPYET COJAEpKaHHE TMPEIMETHBIX TEeM B COOTBETCTBHH C
TpeOOBaHUSMHI 00Pa30BATEIHHOTO CTAHIAAPTA, PEKOMEHIYEMYIO TIOCIIEIOBATEIEHOCTD U3YUEHHS Pa3/IesioB
GU3MKH C y4eTOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBf3€H, JOTMKH ydeOHOro mpoiiecca,
BO3PACTHBIX U TICUXOJOTHYECKUX OcoOeHHOoCTel oOyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, OINpeneiseT MHUHHUMAIbHBI HAOOp OMBITOB, JAEMOHCTpAIMi, MPOBOAMMBIX YYHUTEIEM B
KJ1acce, JJabopaTOpHBIX padbOT, BBHITIOJIHIEMBIX 00YYaIOITUMUCS.

MeTtoaudeckoii OCHOBOM u3yueHus Kypca «Du3nka» Ha YpOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs
SIBIIIETCS.  CHCTEMHO-JICATEIbHOCTHBIA ~ TOJAXOJl, OOCCIICUYUBAIONIUN  JIOCTIDKEHUE  JIMYHOCTHBIX,
METanpeMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB MOCPEICTBOM OPTaHU3AINHA aKTUBHOM
MO3HABATEIIbHON JIEATENILHOCTH OO0YYaroluxcsi, 4YTO OYeHb BaXXKHO Tpu oOydeHuu nereit ¢ 3IIP, mns
KOTOPBIX XapaKTEPHO CHIKEHUE TIO3HABATEIbHOM aKTUBHOCTH.

Obwue yenu w3ydeHus ydeOHoro mpenmera «Dusmkay mpezacraBieHsl B [IpumepHoit paboueit
porpaMMe OCHOBHOTO 001I1ero 00pa30BaHuUs.

OcHOBHO¥ 11€TBI0 OOYYEHHS JeTel ¢ 3a7ep>KKOM TCUXHYECKOTO Pa3BUTHs HA JAHHOM TPEIMETE
SIBIISICTCS: TIOBBINIEHUE COLMAIbHOW ajanTalud JeTe uepe3 NpuMeHeHWe (U3NYECKUX 3HAHUM Ha
TIPAKTHKE.

Hnsa obyuatormuxcs ¢ 3P, Tak ke, kKak W ISl HOPMATUBHO Pa3BUBAIOLINXCS CBEPCTHHUKOB,
OCBaMBAOIINX OCHOBHYIO 00pa30BaTEIIbHYIO MTPOrPaMMYy, TOMUHHUPYIOIIEE 3HAUCHHUE MTPHUOOPETAIOT TaKHe
yenu, Kak:

- OCBOCHHE 3HAHWH 0 METOJIaX HAyYHOTO TTO3HAHUS TIPUPOIBI i YOPMHPOBAHKME HAITOW OCHOBE
Mpe/ICTaBIeHU 0 PU3NYECKON KapTUHE MUPA;

— OBIIAJICHHE YMEHUSIMH TIPOBOAWTH HAOMIOJACHHS TPHUPOAHBIX SBJICHH, OIMUCHIBATH U
00001IaTh pe3yNbTaThl HAONIONCHUHN, HCIONB30BATh MPOCTHIE U3MEPUTENbHBIE MPUOOPHI AT U3YyUEHUs
(GU3HYECKUX SBJICHHUW; TPEJCTABIATh PE3YJIbTaThl HAOMIOACHUA WM H3MEPEHUH C TOMOINBIO TaOJIHII,
rpadUKOB ¥ BBISIBIISITH HA 3TOM OCHOBE SMITMPUYECKHE 3aBUCUMOCTH; IPUMEHSTh MMOTYYCHHbIE 3HAHUS TS



OOBSICHEHUSI Pa3HOOOpa3HBIX MPHUPOJHBIX SBJICHUNW M IPOLECCOB, NMPHUHIMIIOB ICHCTBUS Ba)KHEHIINX
TEXHUYECKUX YCTPONCTB, 7S peuieHus] PU3nYecKuXx 3aad;

- pa3BUTHE MO3HABATEILHBIX WHTEPECOB, UHTEIJICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH,
CaMOCTOSITEIBHOCTH B MPUOOPETEHUN HOBBIX 3HAHWMU, MIPU PELICHUH (PU3UUECKUX 3a7ad W BHINOIHEHUU
SKCIIEPUMEHTAIIBHBIX UCCIIEI0BAHUMN C UCTIOIB30BaHNEM MH(OPMAIIMOHHBIX TEXHOIOTHIA;

— BOCIIUTAHUE YOEKIACHHOCTH B BO3MOXKHOCTH IIO3HAHMA 3aKOHOB HpPUPOJIBI, B
HEOOXOJIMMOCTH PAa3yMHOTO WCIOJIb30BAaHUS JOCTHIKCHHM HAYKH M TEXHOJIOTUW IS JajJbHEHIIero
Pa3BUTHA YEJIOBEUYECKOTO OOIIECTBA, YBAXKEHUS K TBOPIIAM HAYKH U TEXHHKH; OTHOUICHUS K (PU3UKE KaK K
AJIEMEHTY 00IIeUeI0BEUYECKOI KYIbTYpHI;

- UCIOJIb30BAaHNE TIOJYYEHHBIX 3HAHUM M yMEHHMHM [UIsl pElIeHHs MPaKTUYEeCKHX 3a/1ady
MOBCE/IHEBHOM KHU3HU, o0ecrieueHus: 0€30IaCHOCTU CBOEH JKHU3HH, PAllMOHAIBLHOTO MPUPOIOIOIb30BAHUS
U OXpaHbl OKPYKAIOILEH CPEBI.

o JlocTuxkeHue ITUX 1esield 00ecreunBaeTcsl PelIeHUEM CIEAYIOUNX 3a0ay.

— 3HaKOMCTBO oOywarommxcs ¢ 3IIP ¢ Mmeromamu wccnenoBaHus OOBEKTOB W SIBICHUI
MIPUPOJIBI;

— npuoOpeTeHne 3HAHUM O MEXaHMYECKUX, TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAaHTOBBIX
SBIICHUSIX, PU3MUECKUX BEITMYMHAX, XapaKTEPU3YIOIIUX 3TH SIBICHUS;

— dbopMupoBaHHEe YMEHHH HAONIOAATh MPHUPOAHBIC SBICHHUS U  BBIIOIHATH  OIBITHI,
nabopaTtopHble pabOThl M HSKCIEPUMEHTAIbHBIE HWCCIEIOBAaHUS C HCIOIb30BAaHHUEM HM3MEPUTEIbHBIX
npuOOPOB, IMHUPOKO MPHUMEHSIEMBIX B TPAKTHYECKON KU3HHU;

— OBJIaJICHHE TAaKUMH TMOHSATUSMHU, KaK MPUPOJHOE SIBICHUE, SMIIMPUYECKH YCTAHOBIICHHBIH
¢bakt, mpobiieMa, TUNoTe3a, TCOPETUUECKUM BBIBOJI, PE3YIbTATIKCIEPUMEHTAIBHON MPOBEPKHU;

— MOHMMaHKE OTJIMYMHA HAyYHBIX JAHHBIX OT HEMPOBEPEHHON MH(pOpMANNHU, IEHHOCTH HAYKH
IUIsL yIOBJIETBOPEHUS OBITOBBIX, POU3BOACTBEHHBIX UKYJIBTYPHBIX MOTPEOHOCTEH YeioBeKa.

Oco0eHHOCTH 0TOOpa U aJaNITALMHU Y4eOHOr0 MaTepuajia no pusnke.

OcHoBoili 00yueHus oOydaronuxcs ¢ 3[IP Ha mpeaMeTax €cTeCTBEHHOHAYYHOTO ITUKIIA SBIISCTCS
pa3BUTHE Yy HUX OCHOBHBIX MBICIUTENIBHBIX OMNEpaluil (aHanu3, CHUHTE3, CpaBHEHHE, 000O0IIeHne) Ha
OCHOBE BBINOJIHEHUSI PA3BUBAIOIINX YIIPAXKHEHUH, OPMUPOBaHHE IIPUEMOB YMCTBEHHON paOOThI: aHAIIN3
MCXOJHBIX JaHHBIX, IUTAHUPOBAHHE MaTepHalla, OCYIIECTBICHHE MOATAITHOTO U UTOTOBOTO CAMOKOHTPOJIA,
a TaK)Ke OCYILECTBIISIETCS JMKBUIAIMS MPOOENOB B 3HAHUAX, 3aKpEIJICHHME H3Y4YEHHOI'O Marepuana,
0TpaboTKa alropuTMOB, IOBTOPEHUE MPOIeHHOT0. bonbioe 3HaueHne NpuaaeTcss YMEHHIO paccka3aTh O
BBIMIOJJTHEHHOM paboTe C MpaBWIBHBIM  YINOTPEOJIEHHEM COOTBETCTBYIOUIEH TEPMUHOJIIOTMM H
COOJIIOJICHHEM JIOTUYECKUX CBs3e B M3naraemMoM Mmarepuaine. s oOyuarommxcs 3IIP Ha ypoBHe
OCHOBHOTO 0011ero 00pa3oBaHUsl IMO-TNIPEKHEMY SBIISIOTCS XapaKTEPHBIMHU: HEJOCTATOYHBIM YpPOBEHb
pPa3sBUTHSL OTHENIBHBIX TICUXMYECKMX MPOIECCOB (BOCIPHUATHS, BHHMAHUS, IaMATH, MBILIUICHUS),
CHI)KEHHBIN YpOBEHb MHTEJIEKTYaJIbHOTO Pa3BUTHsI, HU3KUM YpOBEHb BBINIOJHEHUS Y4€OHBIX 3aJaHUMH,
HU3Kas yCHeIHOCTh oO0ydeHus. [loaTomy mnpu u3yueHUM OGU3UMKKM TpedyeTcs IeJeHarpaBlieHHOe
MHTEJJIEKTyalabHOe pa3Butue odydarommxcs ¢ 3[IP, orBeuaromiee ux 0COOEHHOCTSIM U BO3MOKHOCTSIM.
VYuyer ocobenHocteit oOydatommuxcsi ¢ 3IIP TpeOGyer, 4ToObl mHpH H3y4eHHH HOBOIO Marepuana
00s13aTeIbHO MPOUCXOMII0O MHOTOKPATHOE €0 TOBTOPEHUE; PaCILIMPEHHOEPACCMOTPEHHUE TEM U BOIIPOCOB,
PACKPBIBAIOLINX CBA3b (DU3UKHU C )KU3HBIO; aKTyaIu3alHsi NEPBUYHOIO )KU3HEHHOTO OIbITA 00YJaOLIHXCS.

VYcBoeHHEe NpPOrpaMMHOrO Marepuajga 10 (U3MKE BbI3bIBACT OOJbIIME 3aTPYAHEHUS Yy
oOyyaromuxcs ¢ 3[1P, moatomy Teopust uzyuyaercs 6e3 BbIBOJOB CIOXKHBIX (opMyIl. 3anadn, TpeOyromune
INPUMEHEHHUS CIIO)KHBIX MaTeMaTH4YeCKUX BBIUMCICHHM U (QOpMysi, B OCOOCHHOCTH TaKUX TeM, Kak
«MexaHN4ecKoe IBUKEHHUE,

«ApxumenoBa cuia», «MexaHudeckass OJHEpPrus», «IJIEKTPUUECKUE SIBICHU,
«OJIEKTPOMAarHUTHBIE SIBJICHUS», PELIAIOTCS B KJIACCE C IIOMOILBIO YUUTENS.

Oco0oe BHUMaHHE MpPU HU3YYEHHU Kypca (HU3UMKKU yJensercs IOCTAaHOBKE W OpraHU3alMH
JKCIIEPUMEHTA, a TaKXE IMPOBEACHUIO (NPEUMYILIECTBEHHO HAa KaXIOM YpPOKE) KpaTKOBPEMEHHBIX
JEMOHCTpalMii (BO3MOXHO C HCHOJIb30BAaHUEM JJIEKTPOHHOM JeMoHcTpauuu). HekoTopsie Tembl
00s13aTeIbHO  JTOJDKHBI BKJIIOYATh OMNOpPHBIE JIAOOpaTOpHbIE pPabOThl, KOTOpBIE pPa3BUBAIOT yMEHHUE
MOJIb30BAThCSA  MPOCTEUIIMMHU MpHOOpaMy, aHAIM3UPOBaTh IONYYEHHbIE JaHHble. B  cBsi3u c
O0COOEHHOCTSIMM ~ TIOBEJICHHUST U JesaTenbHOCcTH  oOywarommxcs ¢ 3IIP  (pacTopMO)keHHOCTB,



HEOPraHM30BAHHOCTH) MPEAYCMOTPEH CTPOKAUIIMKA KOHTPOJb 32 COOJIOJEHHWEM TPaBUI TEXHHUKH
0€30MacHOCTH TPU MPOBEACHUH JIA0OPATOPHBIX U MIPAKTUYECKHUX PaboOT.

Bonbioe BHUMaHue npu uzydeHnn ¢usuku nojapoctkamu ¢ 3[IP obparaercst Ha oBlIageHHEe UMU
IPaKTUYECKMMU YMEHUSIMH M HaBblkaMu. [IpenycmarpuBaercsi yMeHbIIEHHE O0BbEMa TEOPETHUECKUX
CBE/ICHUI, BKJIIOUYEHHE OTICNBHBIX TEM WM IEJbIX pPa3/leloB B MaTepHaibl A 0030pHOTO,
O3HAKOMUTENIBHOIO WM  (pakynbTaTUBHOrO  u3ydeHus. [Ipemnaraercs  ymeHblleHHe oObeMa
MaTEMaTUYECKUX BBIUMCIIEHUH 3a CUET YBEJIMYEHUSI KAUECTBEHHOTO ONIMCAHUS SIBJIEHUH U IIPOLIECCOB

JlocTaTOYyHOE  KOJIMYECTBO BPEMEHHM OTBOJUTCS HA PpPacCMOTPEHHME TEM U BOIPOCOB,
PacKpbIBAIOIIUX CBsA3b (U3UKUA C KHU3HBIO, C TEMHU SBICHHSIMH, HAONIOJCHHUSIMH, KOTOPBIE XOPOIIO
M3BECTHBI YYCHUKAM U3 UX )KU3HEHHOT'O OIIBITA.

MaxkcuMaabHO HCTIONIB3YIOTCS MEXKIIPEIMETHBIE CBA3H C TAKUMH JUCIHUILIMHAMU, KaK reorpadus,
XUMHs, Ouosorus, T.K. oOyuatomuecs ¢ 3[1P oco6eHHO HYyX1al0TCs B IPETNOJAHECEHUH OHOTO U TOTO K€
y4eOHOTr0o MaTepuasia B Pa3lIMYHBIX acleKTaX, B €ro BapbHPOBAHWHU, B HEOJHOKPATHOM IOBTOPEHHUU U
3aKpEIJICHUM MOJTYYCHHBIX 3HAHUM U IPAKTHYECKUX yMeHHUU. [1o3BousAs paccMaTpuBaTh OAMH U TOT K
y4eOHBI MaTepuana ¢ pa3sHbIX TOYEK 3PEHHUS, MEXKIIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €ro JIydIIeMy
OCMBICIICHHIO, ©o0Jiee MPOYHOMY 3aKpPEIUICHUIO [IOJIyYE€HHBIX 3HAHUH M NPAKTUYECKUX YMEHHUH.
[Tpumepnbie Buapl nestensHOCcTH oOyuatommxcs ¢ 3I1P, oOycnoBieHHbIe 0cOOBIME 00pa3oBaTEILHBIMU
HOTPEOHOCTSIMU U 00ECIIeUHBAIOLINE OCMBICICHHOE OCBOEHHE COJEpXKaHUM OO0pa30BaHMs MO IpPEAMETY
«Duszukan

Conepxanue BUIOB jesrenbHocTH oOywaromuxcs ¢ 3[1P Ha ypokax ¢usuku ompenensercs ux
0co0bIMH 00pa3oBaTeNbHBIMU MOTpeOHOCTAMU. [Tomrmo mmpoko ucnonb3yemsix B IIOOIT OO0 o6mmx
JUI BCeX OOYYaIOLIMXCSl BUJOB JIEATEIIBHOCTU CIIEAYET YCHIINTh BUJIbI I€ATEIILHOCTH, CleU(DUYHbIE A
JAHHOM KaTEeTOpHH JIeTel, 00ecneunBalonie OCMBICIEHHOE OCBOCHHE COJEp)KaHHs OOpa3oBaHHS II0
PEIMETY: YCUJIEHUE IPEIMETHO-IIPAKTUYECKON IEATENBHOCTH € aKTHMBU3aLUEH CEHCOPHBIX CHCTEM;
OCBOEHHE MaTrepHaja ¢ ONOpPOIl Ha alrOpUTM; «IOLIArOBOCTh» B M3YYEHHM MaTepuaia; HCIOIb30BaHUE
JIONIOJIHUTEIBHON BU3yalbHOM OIOPHI (CXEMbl, I1A0JIOHBL, OTIOPHBIE Ta0JIUIBl); PEUYEBON OTUET O Ipolecce
U pe3yabTaTe JAEATEIbHOCTH; BBIIOJHEHHE CHELMAIBHBIX 3aJaHul, OOECHEeUMBAIOIIUX KOPPEKLHUIO
peryssiiuy yueOHO-1103HaBaTENbHOM IEATEbHOCTH U KOHTPOJIb COOCTBEHHOT'O Pe3yibTaTa.

Hns oOywarommxcst ¢ 3[IP cymecTBeHHBIM SIBIISIFOTCS TpPUEMBI PabOTBI € JIEKCHYECKHM
MmarepuajoM no mnpeamMery. [IpoBoauTcs cnenuanpHass pa0oTa MO BBEIEHHIO B aKTHUBHBIM CIOBapb
00y4aroluXxcsi COOTBETCTBYIOLIEH TEpPMUHOJIOTUU. V3ydaemble TepMHHBI BBOASTCS Ha MOJUCEHCOPHOU
OCHOBe, 00s13aTeNIbHa BU3yallbHAasI OJJIEPHKKA, A ITOPUTMBI pabOTHI C ONpeeIEHUEM, OTIOPHBIE CXEMBbI JUIs
aKTyaJIM3allUUTEPMHUHOIIOT HH.

B cBs13u ¢ 0coObiMu 00pa3oBaTebHBIMU NOTpeOHOCTAMHU 00ydaronuxcs ¢ 311P,npu miiaHupoBaHuu
paboThl y4EHHKA Ha YPOKE CIIeIyeT MPUIEPKUBATHCS CIETYIOIIMXMOMEHTOB:

1. HpI/I OoImpoce HCO6XOI[I/IMOI AaBaTb AJITOPUTM OTBCTA; pa3pCliaTb I10JIb30BATHCA IIJIAHOM,
COCTAaBJICHHBIM IIpHU MOATOTOBKEC AOMAIIHEIO 3aJdaHHA; NaBaTb OoJlbIIe BPEMCHH TI'OTOBUTHCA K OTBCTY Y
AOCKH; paspeiuaThb ACIATb NPCABAPHUTCIBbHBIC3AaIINCH, IIOJIB30BATLCA HATJIAAHBIMUA IMOCOOMSIMH.

2. IIo BO3MOXXHOCTH 3aJaBaTh 06y‘IaIOH_II/IMC}I HaBOIANIUMEC U YTOUYHAIOHIUE BOIIPOCHI, KOTOPBIC
IMOMOT'YT UM IOCJICA0BATCIIbHO U3JIOKUTh MaTCpUrall.

3. CucremMaTn4ecKu NIpOBEPATH YCBOCHHUEC MaATCpHUaJla IO TEMaM YPOKOB, I CBOCBPEMCHHOI'O
06Hapy>KeHI/IH HpO6CHOB B I[TpomIeAmeM MaTrepualic.

4. B mpouecce u3ydeHHMss HOBOTO Marepuana BHMMaHHE YYEHHKOB oOpamiaeTcs Ha Haubolee
CIOXHBIE pa3ienbl u3ydaemol Tembl. HeoOxomumo wamie oOpamarbcs K HUM C  BOIPOCAMH,
BBUSICHAIOIIMMH TIOHMMaHHE Y4YeOHOro Marepuaja, CTUMYJIMPOBATh BOIMPOCHI TPU 3aTPYAHCHHUSIX B
YCBOEHUHU HOBOTO MaTepHala.

Mecrto yuyeOHoro npeamera « ®u3uka» B y4eOHOM ILIaHe

B cootBercTBUU ¢ DenepaibHBIM TOCYAapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM OCHOBHOTO
obmero oOpazoBanus y4eOHbIN mpeamMeT «DPu3MKa» BXOIUT B MPEAMETHYIO 00y1acTh «EcTecTBeHHBIE
HAyKW» U SIBISIETCS 00s3aTelnbHBIM ISl M3ydeHus. Ha m3yuenue yueOHoOro mpeamera oTBoautcs 238
JacoB, 1o 68 yacos, 2 yaca B HeAero B 7 1 8 kimacce, 102 gaca, 3 gaca B Hezienmo B 9 Kiacce.

Pabouass mporpamma yuebHoro mpeamera «®Du3nKa» COCTaBlIeHA B COOTBETCTBHUH C paboueit
MPOTrpaMMOil BOCTTUTAHUS TITKOJTHI.



COJAEPKAHUE OBYYEHUA
7 KJIACC

Pasznen 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®dusnka — Hayka o mpupoje. SABiaeHus: npupoabl. GuU3MUEecKUe SBJICHUS: MEXaHUUYECKHE, TEIUIOBbIE,
3NEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Odusndeckue BenwuuHbL. M3mepenue Qusmuecknx enuunH. Dusmueckue npubdopsl. [lorpemHocTs
n3MepeHnil. MexayHapoaHasi CucTeMa eIMHUL.

Kak ¢u3uka m npyrue ecrecTBEHHbIE HAyKW H3y4alOoT NPHPONy. EcTeCTBEeHHO-HAy4YHBI METO.
MO3HAHUS: HAOI0IeHNe, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKEHHIE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE
TUIoTe3, 00bsICHEHNE Ha0I0gaeMoro sBieHus. Onucanue GU3MUECKUX SBICHUHN C TOMOIIBIO MOJIEIICH.

Jemoncmpayuu.

1. Mexanuueckue, TEMIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usnueckue mpuOOPHI U MpoLeypa NPSIMbIX U3MEPEHHUI aHAJIOTOBBIM U IIU(PPOBHIM MPUOOPOM.

Jlabopamopuvie pabomol u onsimol.

Omnpenenenue UeHBI JeNIeHUs MIKAIbl K3MEPUTEIHLHOTO MpHoopa.

N3mepenue paccTossHUMN.

N3mepenune o0bEMa )KUIAKOCTH M TBEPIOTO Tea.

Onpenenenre pa3smMepoB MaJIbIX TEl.

N3mepenne temneparypsl Py NOMOILHU KUAKOCTHOTO TEPMOMETPA U IATUHMKA TEMIIEPATYPBHI.
[IpoBenenue uccinenoBaHUs IO MPOBEPKE TUIIOTE3bl: JAIBHOCTh MOJETA IIApUKA, MYILIEHHOTO
TOPU30HTANILHO, TEM O0JIbIIIe, YeM OO0JbIlIe BBICOTA ITYCKa.

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, MX pa3mepbl. ONbIThl, JOKa3bIBAIOIINE IUCKPETHOE
CTPOEHHE BELLECTBA.

JIBrxeHnue uactul BemniecTBa. CBs3b CKOPOCTH JBMKEHHUS YacTHI] ¢ Temreparypoil. bpoyHoBckoe
nBrkeHue, TuQdy3us. BzanmopelicTBre 4acTUI] BEIIECTBA: IPUTSDKEHUE M OTTAIKMBAHHE.

ArperaTtHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, KUIKOCTEH U TBEPABIX (KPUCTAIIMYECKUX) Tell.
B3anMocBs3b MeXy CBOMCTBAMU BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSAX M UX aTOMHO-MOJIEKYIISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBL.

Jlemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO ABHKEHHUS.

2. Hab6monenue nuddy3uu.

3. HabGmronenue siBneHu, OObSICHIIOMUXCS MPUTSKEHUEM WM OTTAIKUBAaHUEM YacTHUIl BEIIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. OueHnka quameTpa aToMa METOJIOM PSAOB (C UCTIONIb30BaHHEM (poTorpaduii).

2. OmbITHI 1O HAOTIOACHUIO TEIJIOBOTO PACITUPEHUS T'a30B.

3. OmnbIThI 10 OOHAPYKEHUIO NEHCTBHUS CHII MOJIEKYISAPHOTO MPUTSHKCHUS.

Pazjnen 3. /IBuskenune u B3auMojieiicTBue TeJl.

Mexannueckoe aBukeHue. PaBHomMepHOe H HepaBHOMEpHoe JBHkeHHe. Ckopoctb. Cpennsis
CKOPOCTH MPU HEPABHOMEPHOM JIBIKCHUH. PacuéTt myT 1 BpeMeHH JIBHKCHHSL.

SBnenue wHepuuu. 3aKOH WHEpUUH. B3aumonelcTBue Tell Kak NPUYMHA H3MEHEHHUsI CKOPOCTH
IBUKEeHMs Tell. Macca kak Mepa nHepTHOCTH Tena. [lnoTHocTh BemiecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €IUHUIIE 00hEMA BEIIECTBA.

Cuita Kak XapakTepHCTHKa B3anMoencTBus Ten. Cuna ynpyrocty U 3akoH I'yka. MI3Mepenune cuiibl ¢
MOMOIIIbIO TUHAMOMETpA. SIBlIEHHE TATOTEHUs U cuia TsbkecTH. Cuila TSHKEeCTH Ha IPYrux IjaHetax. Bec
tena. HeBecomocth. CiioxeHue Cuil, HalpaBJICHHBIX MO OJHOW mpsiMoil. PaBHopeicTByromas cui. Cuia
TpeHus. TpeHue CKOJIbKEHUs U TpEeHUE NOKos. TpeHue B Ipupoie U TEXHUKE.

Hemoncmpayuu.

1. HalGmroneHune MEXaHMUYECKOTO JIBIKEHUS Tela.

2. VI3MepeHue CKOPOCTH MPSMOJIMHEHHOTO IBUKEHUSI.

3. HaOmoneHnue sBIeHUS HHEPIIHH.

ogakrwdE
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HaGntonenue u3MeHeHus! CKOPOCTH ITPU B3aUMOJICHCTBUU TEIl.
CpaBHeHME Macc 10 B3aUMOICUCTBHUIO TE.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MTPSIMOH.

Jlabopamopuusie pabomot u onvimel.

1.

wmn

5.

OnpeneneHne CKOPOCTM  PABHOMEPHOI'O  JABMKEHHs  (IIapuka B JKMJIKOCTH, MOJEIH
JIEKTPUUYECKOT0 aBTOMOOMIIS U TaK JaJiee).

Omnpenenenue cpegHel CKOPOCTU CKOJIBbXKEHUS OpycKa MU IIapHKa 0 HAKJIOHHOM MJIOCKOCTH.
Omnpenenenue IOTHOCTU TBEPAOIO TeA.

OmnbITH, JAEMOHCTPUPYIOUIME 3aBHCUMOCTh  pacTshkeHus  (medopManuu) TPYKUHBL  OT
IIPUIIOKEHHOM CHIIBI.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD CHUJIbI TPEHMSI CKOJIBKEHMS OT Beca Tella U XapakTepa
COIIPUKACAOLINXCS [TOBEPXHOCTEH.

Pasnen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B.

Hasnenne. CriocoObl yMEHbBIICHUS U yBeTWYECHUs JaBieHus. JlaBneHue ra3a. 3aBUCUMOCTh JaBJICHUS
raza or o0béma, Temrepatypsl. [lepemnaya naBieHus TBEPABIMU TEJIaMH, KUIKOCTSIMHU W ra3aMu. 3aKOH
[Tackans. [IlneBMaTnueckue MalIMHbI. 3aBUCUMOCTH JaBJICHUS KUJIKOCTH OT TNTyOuHBL. ['MapocraTudeckuii
napaaokc. CooOmiaromuecs: cocyabl. ['uapaBinueckue MEXaHU3MBbI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUUMHBI CyIIECTBOBaHUS BO3AYIIHON O0OIOUYKH
3emiu. OnbiT Toppuuen. M3mepenue atMochepHOTro JaBicHHs. 3aBUCUMOCTh aTMOC(HEPHOro JTaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IprbGops! amst u3MepeHust arMOCQEepHOTo J1aBICHUS.

JleficTBUE XKUIKOCTU M Ta3a Ha MOrPYKEHHOE B HUX Tello. BrlTankuBaromias (apXumenoBa) CHIIA.
3akoH Apxumena. [1naBanue ten. BozayxoraBanue.

Jemoncmpayuu.

1. 3aBucumoOCTb JaBieHUS ra3a OT TEMIEPATYPHI.

2. lTlepenaua naBieHHs KHUIKOCTBIO U Ta30M.

3. Coobmaromumecs: CoCyabl.

4. T'mapaBinudeckuil nmpecc.

5. IlposiBinenue neiicTBust aTMOCHEPHOTO AaBJICHUS.

6. 3aBHCHMOCTH BBITAIKHBAIONICH CHIBI OT 00BEMAa NOrPY)KEHHOW YACTH Tella M IUIOTHOCTH
KHUJKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOM YKUIKOCTH.

8. VYcioBue miaBaHus TeN: IUIABaHUE WIM MOTPY)KEHHE Tell B 3aBHCHUMOCTH OT COOTHOULICHHUS
IUTOTHOCTEW T€Ja U KUJIKOCTH.

Jlabopamopuwvie padbomol u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa NOTPYKEHHON B )KMJIKOCTh YacTH TeJa.

2. OmnpeneneHue BITAJIKUBAIOIIEH CUIIBI, IEHCTBYIOLIEH Ha TEJO0, MOTPYKEHHOE B KHUIKOCTb.

3. TIpoBepka HE3aBUCUMOCTH BBITAIKUBAIONICH CHIIBI, ICHCTBYIOMIEH Ha TEJIO B KHUIKOCTH, OT MACCHI
Tea.

4. OmnbIThl, NEMOHCTPUPYIOLINE 3aBHUCHUMOCTb BBITAJKUBAIOIIEH CHUJIBI, NEHCTBYIOLIEH Ha TENO B
KHJIKOCTH, OT 00bEMA MOTPYNKEHHOH B KHUAKOCTh YaCTH TeJa U OT INIOTHOCTHU >KUIKOCTH.

5. KonctpynpoBanue apeoMerpa WM  KOHCTPYHMpPOBAaHUE JIOAKM M OINpejaeseHue e

IPy30I0ABbEMHOCTH.

Paspnen 5. PaGoTra u MOIHOCTB. JDHEpPrus.

Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBECHs pblyara.
IIpumeHeHue mpaBuila paBHOBECHS pblyara K OJoKy. «3osotoe mpaBuio» Mexanuku. KIIJ[ mpocTsix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY M TEXHHKE.

Mexannueckass sHeprus. KuHetndeckas M moTeHuManpHas sHeprus. lIpeBpamieHue omHoro Buia
MEXaHNYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHHUs SHEPTUH B MEXAHUKE.

Jemoncmpayuu.

1.

[IpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopmuvie pabomuvl u onvimol.

1.

Omnpenenenue pabOTHl CHJIBI TPEHHUS NMPH PAaBHOMEPHOM JABIIKEHHH Tejla MO TOPU3OHTAIBHON
MTOBEPXHOCTH.



2. HccrnenoBanue ycrnoBHid paBHOBECHS pblyara.

3. Hsmepenne KIIJI HakTIOHHOM MJIOCKOCTH.

4. H3yueHue 3aKOHA COXPAaHEHUsI MEXAHUYECKOUN SHEPTUU.
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Pa3nen 6. TenmsioBLIe ABJICHUSA.

OCHOBHBIE NIOJIOKEHUST MOJIEKYJISIPHO--KUHETUUECKON TEOPUH CTPOEHHUs BelllecTBa. Macca u pazMepsl
aTOMOB M MoOJeKyd. OTMbBITB, MOATBEPKAAIONIUE OCHOBHBIE ITOJIOKEHUS MOJIEKYJIPHO-KHMHETUYECKON
TEOPUHU.

Mopnenu TBEPIOTO, )KUIIKOTO U ra3000pa3HOro cOCTOsIHUM BemecTBa. Kpucrannuueckue u amopgHbie
tena. OOBsICHEHHE CBOWCTB Ta30B, JKMAKOCTEH M TBEPABIX TEJN HAa OCHOBE IOJIOKEHHH MOJEKYISPHO-
-KWHHETUYECKOU Teopur. CMauMBaHUE U KallWUISIPHBIC IBJICHUS. TEIJI0BOE paCUIMPEHHE U CKATHUE.

Temnepatypa. CBsi3p TeMIepaTypbl CO CKOPOCTBbIO TEIUIOBOIO JBMKEHMsS 4YacTull. BHyTpeHHsA
sHeprusi. CrocoObl M3MEHEHUsi BHYTPEHHEH SHepruu: TeIulonepenadya W coBepuieHHe paboTbl. Bumabl
TEIUIONEpe1aut: TEIJIONPOBOJHOCTh, KOHBEKIUS, U3TYyUCHHUE.

KonunuecTBo Temnotsl. YenbHas TEMIOEMKOCTh BeElIECTBA. TermiooOMeH U TEIIOBOE PaBHOBECHE.
VYpaBHeHue TeruioBoro OanaHca. [lnaBneHwe W OTBepAEBaHWE KPHUCTALTMYECKUX BEIIECTB. Y AeIbHAs
teriota TuiaBieHusa. [lapooOpa3zoBanume u koHaeHcanus. Vcnapenue. Kumenue. YaenbHas TemiioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT aTMOC(EPHOTO AABIICHHS.

BnaxxnocTs Bo3ayXa.

OHeprus ToIIMBa. Y iejbHasl TEIJI0Ta CTOPAHHUSL.

[Mpunnunsr padotsl TermoBbeix ABurareneit KIIJ[ temmoBoro nBurarens. TemnoBble OBUTATENd U
3alIUTa OKPYKAIOLIEH Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILECHUS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

Habmtonenne 6poyHOBCKOTO IBUYKEHUSI.

Ha6monenue nuddysum.

Habmtoienue siBiaeHuit cMauMBaHUsI U KaMWJUISIPHBIX SIBJICHUM.

Habnronenune TerioBoro pacumpeHust Tel.

W3meHeHue gaBieHus ra3a npyu M3MEHEHUH 00bEMa U HarpeBaHUH W OXJIAXKICHHUH.

[IpaBuiia u3MepeHus TeMieparypsbl.

Buasl Terionepenaun.

OxJaxieHre Ipy COBEPUIEHUH PabOTHl.

HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.

0. CpaBHEHUE TEIUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaGmroneHue KUIIEHUS.

12. HabnroieHre mOCTOSTHCTBA TEMITEPATYPhI ITPH TUTABJICHHH.

13. Monenu TEIIOBLIX JBUTATENEH.

Jlabopamopuvie pabomsl u onvimol.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKESHHUSL.

OnpIThI 10 BRIPAIIMBAHUIO KPUCTAUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbIThI 10 HAOTIOIEHHUIO TETIOBOTO PACIIMPEHHSI Ta30B, )KUIKOCTEH U TBEPABIX TEI.

Onpenenenue AaBleHUs BO3yXa B OajuIOHE MIMTPHIIA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHHS BO3/AyXa OT €ro 00bhEMa U HAarpeBaHUS WU

OXJIaXKICHUSI.

[IpoBepka runoTe3pl JUHEWHON 3aBUCUMOCTH JIJIMHBI CTOJOMKA KHUJIKOCTH B TEPMOMETPHUECKOM

TpyOKe OT TeMIepaTyphl.

7. HabmromeHne W3MEHEHUs BHYTPEHHEH SHEpruu Tela B pe3yibTare Teruionepeaadyd U padoThI
BHELIHUX CHUJI.

8. HccnenoBaHue sSBICHHS TEIJIO0OMEHA MPU CMEITUBAHUY XOJIOAHON U TOPSIUYEH BOJIBI.

9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, TOJXYYEHHOTO BOJOH TpU TEIUIOOOMEHE C HarpeThiM
METAJUIMYECKUM [IUIHUHAPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. ViccnemoBanue mporiecca HCapeHHsL.

RHRoOoo~NoOa~LNE
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12. OnpeneneHre OTHOCUTENBHON BIKHOCTH BO3TyXa.

13. Onpenenenue yaenbHOM TEMIOTHI MIABJICHUS JIbA.

Pa3nesa 7. DiiekTpuyeckne M MATHUTHBIC SIBJICHHS.

DnekTpuzanusa Tel. [[Ba poja sneKTpudecKuX 3apsaaoB. B3zanmmoneicTBHe 3apsiKEeHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTB CHJTBI B3aUMOJICHCTBUS 3aPSHKECHHBIX TEJ OT BETMYMHBI 3apsIIOB U PACCTOSTHUS MEXKIY
TeIaMu).

Onekrpuueckoe moje. Hanpsk€HHOCTH — aAyekTpudeckoro mnons. [lpuHnun  cynepno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsaoB. OJIEMEHTapHbIM 3iekTpuueckuil 3apsan. CrpoeHue aroma.
[IpoBOIHMKY U AMDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiaa.

DNEKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. VICTOUYHHMKH MOCTOSIHHOTO
ToKa. JleMcTBUSI 3JIEKTPUYECKOr0 TOKa (TEIUIOBOE, XHMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUH TOK B
KUJKOCTSX U razax.

Onektpuueckass nenb. Cuma Toka. OiieKTpuueckoe HampspkeHue. CONpOTUBIEHUE NPOBOIHHKA.
VY aenpHOE cOnpOTUBIIEHHE BelecTBa. 3akoH Oma 11s yuyactka nenu. [locienoBarenbHoe U napajuieabHOE
COEJIMHEHHE IPOBOJHUKOB.

PabGota u MONIHOCTH 3JEKTpUYECKOTO ToKa. 3akoH JDxoyms—JleHnma. OneKTpuuecKkue Menu |
MOTpeOUTENH dNEKTPUIECKOl 2Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHWThl. B3anMOJEWCTBHE NMOCTOSIHHBIX MarHMTOB. MaruutHoe mnoJjie. MarnutHoe
roJsie 3eMJIM U €ro 3HaueHue 1Js Ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE 10JIe 3JIEKTPUYECKOTO TOKA.
[IpuMeHeHne >JIEKTPOMAarHUTOB B TEXHUKE. JleWCTBHE MarHUTHOTO TOJIA Ha TIPOBOJHUK C TOKOM.
DneKTpoABUraTellb IOCTOSHHOIO TOKa. Vcnosib30BaHue 31€KTpoABUTaTENEH B TEXHUUECKUX YCTPOICTBAX U
Ha TPaHCIOpTe.

Onbitel @apagnes. fBneHue 3eKTpoMarHUTHONM WHAyKuuu. [IpaBuno Jlenuma. DnextporeHnepatop.
CriocoObl TIOJIY4eHHSI DJIEKTPUUECKOW HHEPruu. ODJIEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HMCTOYHUKAX
SHEPIUH.

Jemoncmpayuu.

DnekTpu3anus Tel.

JIBa posia 2JIEKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJl.
YCTpOoUCTBO U IEHCTBUE IIEKTPOCKOIIA.

DnexTpocTaTHuecKas HHAYKIINS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

[TpoBOAHUKYN U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JTMHHUHI 3JIEKTPUYECKOTO MO,

HcTouHNKH TOCTOSHHOTO TOKA.

JlericTBUS DIIEKTPUYECKOTO TOKA.

0. DnexTpUYecKHid TOK B )KUIKOCTH.

1. Ta30BBbl pazpsiz.

12. 3mepeHue CHITbI TOKa aMIIEPMETPOM.

13. smepenune 3MeKTPUIeCKOro HAMPsKEHUS BOJTBTMETPOM.

14. Peoctat u Mara3uH CONPOTUBIICHH.

15. B3aumoeiicTBHE MOCTOSITHHBIX MAarHUTOB.

16. MonenupoBaH#e HEBO3MOKXHOCTH Pa3/ICICHHUS TIOTFOCOB MarHUTA.

17. MopenupoBaHre MarHUTHBIX TOJIEH MTOCTOSTHHBIX MArHUTOB.

18. OmeIT Dpcrena.

19. MarautHoe noje ToKa. IIeKTPOMarHuUT.

20. JleficTBME MarHUTHOTO ITOJISI HA TTPOBOJIHHUK C TOKOM.

21. DneKTpoABUTaTENb MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBJICHUS 3JICKTPOMArHUTHON MHTYKITHH.

23. OnbiTel Dapanes.

24. 3aBHCUMOCTb HAITPABJICHUS WHIYKIIHOHHOTO TOKA OT YCIIOBHI €r0 BOSHHKHOBCHHSI.
25. DreKkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1. OnwiThl IO HAOIOICHUIO YJIEKTPU3AIUH TEJI MHIYKIIUEH U TIPH COPUKOCHOBEHUH.

RRoOoo~NoOR~WNE



HccnenoBanue neiicTBUS 3JEKTPUIECKOTO OIS HA IPOBOAHUKU U TUDJICKTPUKH.

COopxka u mpoBepKa pabOThI AIEKTPHUIECKOM IETH MOCTOSTHHOTO TOKA.

W3mepenue u peryanpoBaHue CHITbI TOKA.

W3MepeHue u peryarpoBaHue HANpsHDKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 pPe3nucTOp, OT CONPOTUBIICHUS PE3UCTOPA

U HaIpsDKEHUS Ha PE3UCTOpeE.

7. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOLIA/IU IIOIEPEYHOro CeYEeHUs U MaTepuaa.

8. IlpoBepka mpaBWsia CIIOKEHHUS HANPSDKEHUH TPH  MOCIEAOBAaTEIbHOM COEAMHEHUH JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia Uit CUIIBI TOKA MPH NMAapaJUIETBHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenue paboOThI AIEKTPUUECKOTO TOKA, UAYILLETO Yepe3 Pe3UCTOp.

11. OnpeneneHne MOIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HANPsDKEHUS Ha HEll.

13. Onpenenenne KIIJl narpeBarens.

14. VccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS IOCTOSHHBIX MarHUTOB.

15. M3yueHre MarHuTHOTO TIOJISI TOCTOSIHHBIX MarHUTOB TPU X OObEIMHEHUH U Pa3/ICICHUH.

16. UccnenoBanue AeWCTBUS 3JIEKTPUIECKOIO TOKA HA MAarHUTHYIO CTPEIIKY.

17. OnbIThI, JEMOHCTPUPYIONINE 3aBUCHMOCTD CHJIBI B3aMMOJCHCTBHS KATYIIKH C TOKOM M MarHHTa
OT CHJIBI TOKA U HAIlpaBJICHUs TOKA B KaTYyILKE.

18. M3yueHwue aeiicTBUS MAarHUTHOTO TOJISI Ha MTPOBOIHUK C TOKOM.

19. KoHctpyupoBaHue U U3ydeHue paboThl JICKTPOABUraTEesl.

20. Usmepenne KI1/ anexkTpoaBuraTrenbHON YCTAHOBKH.

21. OnpITEl 1O UCCIENIOBAaHMIO SIBICHUS 3JIEKTPOMArHUTHOM MHIYKIMM: HCCIEIOBAaHHWE W3MEHEHMH

3HA4YCHUs U HAIPABICHHUS WHAYKIIHOHHOTO TOKA.

9 KJIACC
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Pa3zngen 8. Mexannueckue siBJICHHUS.

Mexanuueckoe aBuxkeHue. MarepuanbHast Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOIro IBHXKECHHUSA. PaBHOMEpHOE INpsAMOIUHENHOE ABMKeHUE. HepaBHOMepHOE NpPAMOIUHENHOE
nBukeHue. CpeiHsisi © MTHOBEHHAasl CKOPOCTh TeJla P HEPaBHOMEPHOM JIBH)KEHUU.

Yckopenue. PaBHoyckopeHHOe npsMoinHeHoe nBmkenue. Coboanoe nagaenue. OneiTel ["amues.

PaBHOMepHOE nBUKeHUE MO OKpykHOCTH. Ilepuon m vacrora oOpamenus. JIuneliHas W yrioBas
CKOpOCTH. LIeHTpOoCTpEMHUTEIIBHOE YCKOPEHUE.

IlepBeit 3akoH Hprorona. Bropoit 3axkoH Herorona. Tperuit 3axkoH Herorona. IlpuHiun
CYIEPIIO3HULIVH CHIL

Cuna ynipyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHUs CKOIBKEHHS, CUJla TPEHUS TIOKOs, IPYTUe
BU/IbI TPEHHUS.

Cuna TsKeCTH U 3aKOH BCEMHUPHOTO TATOTEHHsI. Y CKOpeHHE CBOOOIHOTO MaieHus. [IBUKeHNe MIaHeT
Bokpyr CounHua. IlepBas kocMudeckas ckopocTs. HeBecoMoCTh U meperpys3kH.

PaBHOBecue wmarepuanibHOM Toukd. AOcCONIOTHO TBEpHOEe Teno. PaBHOBecwe TBEpAOTO Tenma ¢
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynsc tena. M3MeHeHne mMmiynbea. IMImynbsc cuiibl. 3aKOH COXpAaHEHHWs MMIyJbca. PeakTuBHOE
JBUYKEHUE.

Mexannueckass paboTa U MOIHOCTh. PaboTa cun TspkecTu, ynpyroctu, TpeHus. CBsi3b SHEPruM U
paGotsl. [loTeHnManbHas >HEprust Teja, MOAHATOrO Haj MOBEPXHOCTHIO 3eMiM. [loTeHlnanbHas SHEprus
ckatod mnpyxuHbl. KuHernueckas sHeprus. TeopemMa O KMHETHYECKOM HHEPIrHH. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

1. HaOnroneHue MEXaHMYECKOTO JABMXKEHHS TEJIa OTHOCUTENBLHO PAa3HbIX T OTCUETA.

2. CpaBHeHHE IyTeH W TPAaEeKTOPHUI JBWKEHHS OJHOTO M TOTO )K€ TeJla OTHOCHTEIBHO Pa3HBIX Tell
OTCUéTa.

N3mepenne CKOpOCTH U YCKOPEHUs NPSMOIUHENHOTO ABUKCHUS.
4. UccnenoBaHue MpU3HAKOB PaBHOYCKOPEHHOTO JBUKEHHUS.

w



Habmroienne ABMKEHUS Tela M0 OKPYKHOCTH.

Habmonenne MexaHuyecKux SIBJICHHM, MPOUCXOIAMMX B cucteme orcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCHUTENIbHO KaOMHETa (PU3UKH.

3aBHCUMOCTbh YCKOPEHHUS T€la OT MACChl Tejla U ACHCTBYIONIEH HA HETO CUJIBI.

HaGnronenue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TE.

N3menenue Beca Tena Ipu YCKOPEHHOM JIBUKCHHH.

. Ilepenada nmmysnbca Ipu B3aMMOJEHCTBUU TEIL.

. IIpeoOpa3oBanus SHEPruM IPU B3aUMOJICHCTBUH TEI.

. CoxpaHeHue uMIrysbca Ipu HEYNpyroM B3auMOIEHCTBUU.

. CoxpaHeHue UMITyjbca IpHU aOCOJIFOTHO YIIPYrOM B3aUMOJCHCTBUU.

. HabGxronenue peakTHBHOTO JIBUKECHUS.

. CoxpaHeHue MEXaHNYECKOH SHEPrHH MIPU CBOOOIHOM Ia/ICHHUH.

. CoxpaHeHue MEXaHUYECKON SHEPTUU NPH IBUKEHUU TeJla M0 IeHCTBUEM IIPY>KUHBI.

Jlabopamopuusie pabomot u onvimel.

1.

2.

w

©ooNo

10.

11.

KoncrpynpoBanue Tpakrta Jyisi pasroHa W JajJbHEHIIEr0 PaBHOMEPHOIO JIBUKEHHUS LIAPUKA WU
TEJICKKH.

OnpeneneHne CpeaHE CKOPOCTH CKOJIBKEHHS OpyCKa WM JBWKCHHS IIApUKa IO HAKIOHHON
TUIOCKOCTH.

Onpenenenne yCKOPEHUS Tella IPYU PAaBHOYCKOPEHHOM JIBHKSHHH 110 HAKJIOHHOW TIIIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH IPU PABHOYCKOPEHHOM JIBM)KEHUH 0€3 HayallbHOM
CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIIM NMPH PaBHOYCKOPEHHOM JBM)KEHUHM 0€3 HAYaIbHOH CKOPOCTH IyTH
OTHOCATCA KaK pAg HEYETHBIX YHuCCJl, TO COOTBCTCTBYIOIUC ITPOMCIKYTKU BPEMCHH OJJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBKECHHUS OT CHITBI HOPMAJIBHOTO JIABJICHHSL.
Onpenenenne KodhHUITUEHTA TPESHUS CKOJIBKCHHSL.

OnpeneneHue )XECTKOCTH TPYKUHBI.

Onpenenenne pabOTbl CHIIBI TPEHUS NPU PABHOMEPHOM JABM)KEHHUU Tejla MO TOPU3OHTAIbHOMN
MOBEPXHOCTH.

Onpenenenne padOThI CHIIBI YIIPYTOCTH TPU MOABEME IPy3a ¢ UCTIOIB30BAaHUEM HEIOIBHIKHOTO U
MMOABUKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUs SHEPTHUH.

Pa3nean 9. Mexannveckne Koy1e0aHus1 M BOJHBI.

KonebarenbHoe npuxeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHWM: MEpPHOJ], YacTOTa, aMILIUTYHA.
MartemaTuueckuil U pyKUHHBIN MasTHUKH. [IpeBpaliienre sHepruu npu KoiedaTe IbHOM ABUKCHUU.

3aryxaromue kosneOaHus. BeiHyxkeHHble koneOanus. Pesonanc. Mexanuueckue BosHbl. CBoiicTBa
MEXaHMUYECKUX BOJH. [IpononbHble U nonepeunsle BOJIHBL. J[JIMHA BOJHBI U CKOPOCTH €€ PACIPOCTPaHEHMUS.
MexaHnnyeckre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Jemoncmpayuu.

oakrwdE

Habntonenue xoneOaHuil Tes moJ 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmonienue xosnebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabmtoneHne BBIHYXAI€HHBIX KoJeOaHUI U pe30HaHca.

PacrnipocTpanenre npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

HabmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHUYECKUI pE30HAHC.

Jlaﬁopamopnbw padomout u onvimol.

ocoarwhE

Omnpenenenre 4acToThl U Mepro/ia KoiedaHuil MaTeMaTH4eCKOro MasiTHUKA.

OmnpeneneHne 4acTOTHI U MEpHOAA KoleOaHUH NPY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH NIepUoAa KojaeOaHu OIBEIIEHHOTO K HUTHU Tpy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEpHOAA KOJIEOaHUH MPYKUHHOTO MAasiTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCHMOCTH NEepHOJIa KoyieOaHHil rpy3a, MOJBEIIEHHOI0 K HUTH, OT Macchl rpysa.
OMnbITHL, IEMOHCTPUPYIOLIHE 3aBUCUMOCTD MEepHo/ia KoJIeOaHU| MPYKUHHOTO MasiTHUKA OT MacChl
Ipy3a U )KECTKOCTHU MPYKUHBI.

N3mepenue yckopeHus CBOOOTHOTO MaeHHUsL.



Pa3nea 10. D1eKTpOMarHuTHOE MoJIe M 3JIEKTPOMATrHUTHbIE BOJIHBI.
DJIEKTPOMArHuTHOE T0JIe. DJIEKTPOMarHuTHhIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHuTHHIX BOJIH. [llkana
3JIEKTPOMArHUTHBIX BOJIH. MCrioib30BaHUE AIEKTPOMArHUTHBIX BOJH AJISI COTOBOM CBSI3H.
DJieKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 3MEKTPOMATHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBa CBETA.
Jlabopamopnusie pabomot u onvimel.
1. H3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO TenedoHa.
Paznen 11. CBeToBbI€ SIBJICHUS.
JIyueBas mopnenb cera. Mcrounuku csera. IlpsmonuHeiiHoe pacnpocTpaHEHHE CBETa. 3aTMEHHUS
Comnua u JIynel. Otpaxenue cBera. [1mockoe 3epkaiio. 3aKOH OTpa)KeHHUsI CBETA.
[Ipenomiienne cBera. 3akoH IpesioMyieHHs cBera. I[lolHOe BHYTpEHHEE OTpaKEHUE CBETA.
Hcnonb30BaHre NOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOAX.
JIunza. Xox mydelt B inH3e. OnTudeckas cucreMa oToanmapara, MUKPOCKOIa B Tejeckomna. [ a3 kak
ONTUYECKas cucTeMa. bIM30pyKoCTh U JalbHO30PKOCTb.
Pasnoxxenne Oenoro ceera B cnekTp. Onbitel HpetoToHa. CriojkeHue CHEKTpaibHBIX LBETOB.
Jlucnepcus cBeTa.
Jemoncmpayuu.
[IpssmonuHeitHOE pacpocTpaHeHHUEe CBETA.
OTtpaxkeHue cBera.
[Tonydenue n306pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue ceera.
OnTUYeCcKU CBETOBOI.
Xon nydeit B cobuparouieil JuH3e.
X0 nydel B pacCeuBaroLlIen JIMH3E.
[Tonydyenne n300paxeHU ¢ TOMOIIBIO JINH3.
[Tpunnmn neiicTBus GoroanmapaTa, MUKPOCKOTA U TEIECKOIIA.
10 Monens rnasa.
11. PaznoxeHue 6e10ro cBera B CIIEKTP.
12. TTony4yenne 6e10ro CBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopmuwvie padbomol u onvimol.
1. HccnenoBanue 3aBUCMMOCTH yrila OTPaKE€HUSI CBETOBOI'O JIyda OT yIJla Ma/eHus.
2. H3ydeHue xapakTepUCTHK U300paKeHUs IPeMeTa B INIOCKOM 3€pKaje.
3. HccrenoBanue 3aBUCUMOCTH yTJia MPEIOMIICHHSI CBETOBOTO JIyda OT yIJia TaJeHHsI Ha TPaHHIIe
«BO31YyX—CTEKJIO».
[Tonyuenune n300paskeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKOM CHIIbI cCOOMparoIeil INH3BI.
OnbITHI 1O Pa3JIKEHUIO OEJI0Tr0 CBETa B CIIEKTP.
OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB MIPU UX HAOTIOACHUN Yepe3 IBETOBbIC (DUIBTPHI.
Pa3)1e.11 12. KBaHToOBBIE SIBJICHUSI.
OmnsiTel Pesepdopaa u mianerapuas Mojaens atoma. Mogens atoma bopa. Micnyckanue U morjomieHue
cBera aToMoM. KBaHThI. JInHEeWUYaTbIe CIEKTPHI.
PamnoaktuBHOCTE. Anbda-, OeTa- u ramma-uznydeHus. CTpoeHue atoMHOro sapa. HykimoHHas
MojieTb aTOMHOTO sijipa. 3oTonsl. PaanoaktuBHele npeBpaieHus. [lepuon nomypacnana aTOMHBIX sJiEp.
SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsI0BOTO M MacCOBOIO YHMCEN. DHEPrHUs CBA3M aTOMHBIX
saep. CBsi3b Macchl ¥ 3HEPruM. Peakuuu cuHTe3a U nenenus saep. Mcrounuku sHeprun ConHIa u 3BE371.
SAnepnas snepretuka. JlecTBUs paAMOaKTUBHBIX U3JIY4€HUI Ha )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.
1. CnexTpsl U3TYYSHHS U MOTIOMICHUS.
2. CrHekTpsl pa3IMYHBIX Ta30B.
3. Crnektp BoJopoja.
4. HabmoneHue TpekoB B Kamepe Bunbcona.
5. Pabota cu€rurka HOHU3UPYIOLIUX U3JTy4YEeHUH.

CoNoO~wWNE

No ok



6. Perucrpanus u3nmydeHus IPUPOIHBIX MUHEPATIOB U MIPOIYKTOB.

Jlabopamopuusie pabomot u onvimel.

1. HalGnroneHue CIUIONIHBIX U THHEWYATHIX CTIEKTPOB H3ITYUCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHNE YHEPTUH YACTHUIIHI IO TOPMO3HOMY TTyTH (110 hoTOorpadusim).

3. H3mepeHue pagnoakTUBHOTO (poHA.

IToBTOPUTENBHO-00001IAK0 M MOTYIb.

[ToBTOPUTENBEHO--0000IIAIONNI  MOAYJIb TpeJHA3HAYCH Ui CHCTEMaTH3allid ©  00O0OIICHUS
MIPEIMETHOTO COJIEPKAHUS U OMbITA JAESITENbHOCTH, IPUOOPETEHHOTO MPU U3YYEHUU BCEro Kypca GU3HKH, a
TaKkKe IS TMOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMeHy Mo (u3uKe misd 00ydJaromuxcs,
BBIOPABIIMX TOT YY€OHBIN MIPEAMET.

[Tpu u3y4eHNH TaHHOTO MOAYJISI PEATH3YIOTCS U CUCTEMATH3UPYIOTCS BUBI ACITEILHOCTH, HA OCHOBE
KOTOpBIX 00€creynBaeTCsl JOCTH)KEHHE MPEAMETHBIX M METalpeJIMETHBIX IJIaHUPYEMbIX pe3ylIbTaToB
oOyueHus1, popMupyeTcs eCTECTBEHHOHAY4YHAs] TPAMOTHOCTh: OCBOSHUE HAYyYHBIX METOJOB HCCIICIOBAHUS
SBJIIGHUH TPUPOIBI U TEXHHUKH, OBJAJCHHUE YMEHHUSIMH OOBSICHATH (PU3UUYECKHE SIBJICHUSA, HPUMEHSS
MOJIy9YEeHHBIC 3HAHUS, PEIIATh 3a7a9d, B TOM YHCIIE KAYECTBEHHBIC U AKCIIEPUMCHTAIBHBIC.

[IpuHIMNUATBEHO [EATENbHOCTHBIA XapakTep [aHHOTO pasfena peanusyeTcss 3a C4€T TOro, 4To
o0yJaromnuecs BHITOJHSIOT 33/IaHUS, B KOTOPBIX MM IPEIJIaraeTcs:

Ha OCHOBE IIOJyYEHHBIX 3HAHUM paclo3HaBaTb M HAy4YHO OOBSACHATH (PHU3MYECKUE SIBICHUS B
OKpY>KaroIlel IPUPO/Ie U TIOBCETHEBHOM KU3HH;

WCIIOJIb30BaTh HaYYHBIE METOAbl MCCIEAOBaHUSA (U3UUYECKUX SBJICHUN, B TOM YHCIE IS MMPOBEPKH
TUIIOTE3 U TIOJTYYSHUS TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBBI HaWOONiee BaXKHBIX TOCTHIKEHUI COBPEMEHHBIX TEXHOJIOTHiA, HaIlpUMep,
MPAKTUYECKOTO HCIOJb30BAHUS PA3IMYHBIX WUCTOYHWKOB DHEPTHMH HAa OCHOBE 3aKOHA MPEBPAIICHHS H
COXPAHEHHUS BCEX U3BECTHBIX BHIOB DHEPIHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
OCHOBHOI'O OBLHIET'O OBPA30OBAHUA

N3ydyenne (u3WKU HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAMPABICHO Ha JOCTHIKCHHE
JTUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.
B pesynbprare uzyuenus Qpunku Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHus y 00y4aromierocs 0yayT

c(hOpMHUPOBAHKI CIEAYIONINE JINYHOCTHBIE PE3YIbTAThI B YACTHU:

e 1) NaTPUOTHYECKOT0 BOCTIUTAHUSA:

() mposiBJIEHUE UHTEpeca K HICTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCUHCKOM (PU3NYECKON HAYKH;

[J IEeHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:kIaHCKOro U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

[] rOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJIEHUM OOINECTBEHHO 3HAYMMBIX M 3THMUYECKHUX MPOOJeEM,

CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHUHN (PU3UKH;

[] oco3HaHKe BaXKHOCTH MOPAIbHO--3TUYECKUX MPUHIIUIIOB B IEITEILHOCTH YUEHOTO;

e 3))3CcTeTHYeCKOro BOCIUTAHMS:

e [] BOCHpUSITHE ICTETUYECKUX KAYECTB (PU3UUECKOM HAYKH: €€ TapMOHHYHOTO MOCTPOEHHSI, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

e 4) IeHHOCTH HAYYHOI'O O3HAHUS:

e [] oco3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEN COCTABIISIOLIEH KYJIbTYPHI;

e [] pa3BuTHE HAy4YHOH JIFOO03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATENBCKON e TEIbHOCTH;

e 5) popmupoBaHus KYJbTYPbI 310POBbS M IMOLMOHAJIBHOI0 0J1ar0NOJTy U

e [] oco3HaHWE IIEHHOCTH O€30MacHOro oOpa3a JKM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTH TPaBMJI 0€30MacHOT0 MOBEJCHHS Ha TPAHCIOPTE, HAa I0POTax, C AIEKTPUIECKUM U TETUIOBBIM
000pyTI0BaHHEM B IOMAITHUX YCIOBHSX;

e [] chopmupoBaHHOCTH HaBbIKa pediekcHH, MPU3HAHKUE CBOETO MpaBa Ha OMHUOKY U TaKOro ke MpaBa y
JPYroro 4eaoBeKa;

e 6) TPyZA0BOr0 BOCIIUTAHUS:



e [] aKkTUBHOE YyyacTHe B pEIICHMM NPaKTUYeCKUX 3a1ady (B paMKaXx CceMbH, 00pazoBaTeIbHOMH
OpraHu3alliy, ropoja, Kpas) TEXHOJIOTMYECKON M COIMAaJIbHOM HANpaBICHHOCTH, TPEOYIOIIMX B TOM
yucie U GU3NYECKUX 3HAHUM;

e [] MHTEepeC K MPaKTHUYECKOMY U3YUYECHHUIO Ipodeccuii, CBI3aHHbIX C (PU3HUKOM;

e 7) 3K0JIOTHYeCKOI0 BOCIIUTAHUS:

e [] opueHTalMsl Ha NpUMEHEHHe (U3UUYECKUX 3HAHWU JUIs pelleHus 3a7ad B 00JacTh OKpY Karollei
CpeJibl, INTAHUPOBAHMSI IIOCTYIIKOB U OLIEHKM MX BO3MOJKHBIX IIOCIIEACTBUN I OKPYXKaIOLIEH Cpeabl;

e [] oco3HaHue I1Mo0aIbHOIO XapaKkTepa dKOJIOTHYECKUX IPO0IIeM U IMyTeH X pelIeHus;

e §8) azanTanuM K U3MEHSIOIIUMCS YCJIOBHSM COLMATbHON U NPHUPOIHOI Cpeabl:

e [] moTpeOHOCTh BO B3aMMOJEHCTBHM IpPH BBIIOJHEHUH HCCIEAOBAHUM M TNPOEKTOB (U3UYECKOI
HaIIPaBJICHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSM JIPYTUX;

e [] NOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pE3 IPAKTUYECKYIO JESATEIIBHOCTD;

e [] moTpeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM uucie (HOpMYIMPOBATH UIECH, HMOHATHS,
TUIIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBJICHUSX;

e [] ocozHaHue JIe(UIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (DPUBUKH;

e [] mIaHMpOBaHUE CBOETO Pa3BUTHI B IPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHHIA;

e [] cTpeMJIeHHE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBSI3M IPUPOBI, OOILIECTBA U 3KOHOMHUKH, B TOM
YHCJIe C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e [] OLEHKAa CBOMX JEHUCTBUN C y4y€TOM BJIMSHHUS Ha OKPYKAIOLIYIO0 CPEAY, BO3MOXKHBIX INI0OOATIBHBIX
HOCIICACTBHUH.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynprare ocBoeHHs MporpaMMbl Mo ()U3MKE HAa YPOBHE OCHOBHOTO 0Omiero oOpa3oBaHUS Y
oOyyarorerocst 6yayr chopMupoBaHbl MeTampeJMeTHbIe Pe3yJbTaThl, BKJIIOYAIOIINE [103HABATEIbHbIC
YHHUBEpCAJbHBIE  Y4eOHBIE JEHCTBUS, KOMMYHUKAaTHBHBIE YHHBEpPCAJIbHBIE Y4eOHBIE JeHCTBUS,
peryasTUBHbIC YHUBEpCAIbHbIE yUeOHbIE 1EHCTBUS.

ITo3HaBaTe/IbHBbIe yHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jlornyeckue AeicTBHA:

® BBISIBIITH M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKNA OOBEKTOB (SIBJICHHIA);

e YCTaHABIIMBATh CYNIECTBEHHBIH TMpPH3HAK KJIacCU(UKAIIMK, OCHOBAaHUS i OO0OOUICHHS W
CpaBHEHWS,

® BBIIBISATH 3aKOHOMEPHOCTH M TPOTUBOpPEUMS B paccMaTpUBaeMbIX (akTax, JHaHHBIX H
HAOJIOACHUSX, OTHOCAIINXCS K (PH3HUUECKUM SIBIICHUSIM;

® BBISIBIISITH MPUYUHHO--CIICICTBEHHBIE CBSI3M NMPH M3YYCHUW (U3UYECKUX SBICHHHA W TPOIIECCOB,
JieNIaTh BBIBOJIBI C MCIIOJIb30BAaHHEM JEAYKTHBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHHH, BBIIBUraTh
THITOTE3BI O B3aUMOCBS3SX (PU3NIECKUX BEITUYNH;

® CaMOCTOSITENIbHO BbIOMpaTh cHoco0 pemieHus ydyeOHOW (¢u3uyeckoi 3amaun (CpaBHEHHE
HECKOJIbKUX BapMaHTOB pELIEHUs, BBIOOp Hambosee MOAXOIANIEr0 C YYETOM CaMOCTOSATENIBHO
BBIJICIICHHBIX KPUTEPHUER).

ba3oBble uccienoBarebcKue AeHCTBHA:

®  HCIOJB30BATh BOIPOCH! KaK UCCIIETOBATEIHCKUI MHCTPYMEHT ITO3HAHHS,

® TPOBOIUTH II0 CaMOCTOSITEIPHO COCTABICHHOMY IUIaHY OIBIT, HECJIOXHBIH (QU3HYECKHi
IKCIIEPUMEHT, HEOOIBIIIOE NCCIIE0OBAaHNE (DU3HMUECKOTO SIBICHUS;

e OIICHMBAaTh Ha TNPUMEHHMMOCTb U JOCTOBEPHOCTh HWH(POPMALMIO, TOIY4YEHHYIO B XO7e
UCCIIEIOBAaHMSI WJIM SKCIIEPUMEHTA,;

® CaMOCTOSTENbHO (OpMyTUpOBaTh OOOOMICHWS W BBIBOABI TI0 pE3yJibTaTaM IPOBEAEHHOTO
HaOJIIOICHNS, OTIBITA, UCCIICTOBAHHS,

® [IPOTHO3UPOBATH BO3MOXKHOE JalibHelIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, @ TAKXKE BBIIIBUraTh
MIPEIIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSX M KOHTEKCTaX.



Padorta ¢ unopmanmeii:

MPUMEHSTh Pa3iIMuHble METOJbl, HHCTPYMEHTBI M 3alpoChl MpU MOUCKE U 0TOOpe MHOpMAINH
WU TaHHBIX C YYETOM MPEIIOKEHHON yueOHOW (PU3NIECKON 3a/1auu;

aHAJIM3UPOBATh, CHCTEMATHU3WPOBATh W WHTEPIPETHPOBATh HMHPOPMAIMIO PA3INYHBIX BUIOB U
(dbopM TpeIcTaBICHHUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMANbHYIO  (QOpMy MpeAcTaBlieHHus HMHPoOpMaALMU |
WUTIOCTPUPOBATH pelllaeMble 3a/1a4l HECIOKHBIMHU CXeMaMHU, JuarpaMMaMu, HHOM rpaduKoi U ux
KOMOWHAIIMSIMHU.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

B XO0J¢ OOCYXIeHHs y4eOHOro Mmarepuaya, pe3yJbTaTOB JIA0OPATOPHBIX PAbOT W TMPOCKTOB
3a/laBaTh BONPOCHI IO CYIIECTBY OOCYKTAaeMOW TEeMbl U BBICKA3bIBaTh WJCH, HallEJICHHbIC Ha
pelIeHre 3a]a91 U TIOJIJICpKaHKe 0J1aroKenaTeTbHOCTH OOIECHUS;

COIOCTABJIATh CBOM CYXACHUS C CYKICHHSIMH JPYIHMX YYacTHHUKOB JAMajora, oOHapy>KHUBaTh
pa3iauyre U CXOJACTBO MO3UIINIA;

BBIPpAXKATh CBOKO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

nyOJIMYHO TPEJICTAaBIATh PE3yJbTAaThl BBIMOJHEHHOTO (DU3MYECKOTO OmbITa (IKCIIEPHMEHTA,
HCCTIE0OBaHMS, TIPOCKTA);

MOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAaHTHOW ¥ MHAUBUIYabHON pabOTHI MPU PELICHUH
KOHKpETHO! (hr3HuecKoit mpoodiemMsi;

IIpUHUMATh LECJIN COBMECTHOU ACATCIIBHOCTH, OPraHW30BbIBATH I[CﬁCTBPISI no eé JOCTUKCHUIO!
pacnpeienaTh poyin, 00CY>KIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUS
HECKOJIbKUX JIFOJICH;

BBITIOJTHSATH CBOIO YacTh PabOThI, JOCTUTAsI KAYECTBEHHOTO Pe3yJIbTaTa 10 CBOEMY HAIPABJICHHUIO U
KOOPJIUHUPYS CBOU ACHCTBUS C APYTUMHU YWICHAMU KOMaH/IbI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOMMHA MPOAYKT IO KPUTEPUSM, CaMOCTOSATEIBHO
c(hOpMYyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeI‘y.J'IﬂTHBHI)Ie YHHUBEPCAJIbHBIC y‘leﬁl—[ble JeHCTBUA

Camoopranuzanmusi:

BBISIBJIATh NPOOJEMBbI B JKU3HEHHBIX M Y4YEOHBIX CUTyalUsX, TPEOYIOIIUX JUIs peleHHs
(bu3NYeCcKUX 3HAHUM;

OPUEHTHPOBATHCS B Pa3IMUYHBIX MOAXOAAaX NPUHATUS pEUIeHUH (MHAWBUIyaJbHOE, MPUHATHE
pelleHus B rpymie, MPUHITHE PEelIeHUi TPYIIoi);

CaMOCTOSITENILHO COCTaBIIATh AITOPUTM peleHHUs PU3NUECKOM 3a/1auM U TUIaHa MCCIIeI0BaHUs C
y4ETOM HMEIOIINXCSl PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTUPOBATh Mpe/laraeMble
BAPUAHTHI PEILICHUN;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 3a pEIlIEHHE.

CﬂMOKOHTpOJ’[L, 3MOLNOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallUU U IpeJyIaraTh IJ1aH €€ H3MEHEHNU

OOBSACHATh MPUYMHBI JOCTH)KEHUS (HEIOCTHKEHUS) pe3ylIbTaTOB JEATEIbHOCTH, /1aBaTh OLIEHKY
NPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B JESITENBHOCTb (B TOM 4YHCIE B XOJ BBIIOJHEHUS (PUINYECKOTO
UCCIIEIOBaHMsI WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOATENbCTB, W3MEHUBLIMXCS CHUTYyalUil,
YCTAHOBJICHHBIX OIIMOOK, BOZHUKIINX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yiIbTaTa LEIH U YCIOBUSIM;

CTaBUTh c€0sl HA MECTO JPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCHMM Ha HAy4YHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

MPU3HABATh CBOE MPABO Ha OMIMOKY MpHU pelieHHH (U3UYECKUX 33734 WIM B YTBEPKACHUAX Ha
Hay4YHBIE TEMBI U TAKOE YK€ MPABO APYroro.

INPEAMETHBIE PE3YJIBTATDBI



K xonmy oOydenuss B 7 kJjiacce NpeaMETHBIC pPe3yibTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPaKaTh
c(OPMHPOBAHHOCTH y O0YHAIOIIUXCS YMEHUH:

UCIIOJIb30BaTh MOHATHUS: (PU3NYECKHE M XUMHUYECKHE SBJICHUS, HAOIIOJEHHE, SKCIIEPUMEHT,
MOJIeIb, TUIIOTE3a, €AWHUIBI (PU3NYECKUX BEIMYHH, aTOM, MOJEKYJa, arperatHbleé COCTOSHUS
BemlecTBa (TBEpAOE, KHUAKOE, Tra3000pa3HOE), MEXaHMYECKOe JBIKEHUE (paBHOMEpHOE,
HEpaBHOMEpHOE, TMPSMOJIMHEHHOE), TPAeKTOpHUs, paBHOJACUCTBYIOIIAs cuia, JAedopmarius
(ynpyrasi, miacTuuecKas), HeBECOMOCTbh, COOOIIAIONINECS] COCY/IBI;

paznuyath sBieHus (quddysus, TEIIOBOE IBUKEHUE YaCTUIl BEIIeCTBA, PABHOMEPHOE JIBUKEHHE,
HEpaBHOMEPHOE JBW)KCHHE, WHEPLHs, B3aUMOJICHCTBUE Tell, pPaBHOBECHE TBEPIBIX Tel C
3aKpeIUIEHHONW OChIO BpalleHUs, Nepeiada JaBlIeHUs TBEPABIMU TEJIaMU, KUAKOCTIMU U ra3ami,
aTMocepHoe JaBlieHuE, MJIaBaHUe Tel, MPEeBpaIlCHUs MEXaHUYECKOW SHEPTHH) MO OMUCAHUIO UX
XapaKTePHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBICHUE;
pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (U3UUYECKUX SBICHUI B OKPY)KaIOIIEM MHUpE, B TOM UHCIe
¢busnueckre SBJICHUS B MPUPOE: MPUMEPHI JBHKEHUS C PA3IUYHBIMU CKOPOCTSAMU B KUBOU U
HEXXMBOW TPUPOJIE, ACHCTBHE CHIIBI TPEHUS B MPUPOAC U TEXHHKE, BIHMSHHE aTMOC(HEpPHOTO
JIABJICHUS HA YKUBOM OpraHu3M, IIaBaHHe pbIO, pbIYard B TEJIe YEJIOBEKa, MPH 3TOM IEPEeBOAMTH
MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKHU) (PU3NICCKUX
SIBJICHHI;

OIMCHIBATh M3yUCHHBIC CBOMCTBA TENl M (DU3UYECKUEC SBICHUS, UCIIONIB3Ys (PU3HUECKUE BEIIMIMHBI
(Macca, 00BEM, MIIOTHOCTH BEIIECTBA, BPEMs, TyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHIIAa YIIPYTOCTH,
CHWiIa TSKECTH, BeC Tella, CWiIa TpEeHUs, JaBieHue (TBEpAOro Tena, >KUIKOCTH, ras3a),
BBITAJIKMBAIONIAs CHJIa, MEXaHUYecKass pabdoTa, MOIIHOCTb, IUIEUYO CHJIbI, MOMEHT CHIIBI,
KO3 (QUILIMEHT MOJIE3HOTO EHCTBUS MEXaHM3MOB, KUHETHYECKas U MOTEHIMANIbHAS SHEPTus), IPH
OIMMCAHUU TPABUIBHO TPAKTOBATh (PU3NICCKUI CMBICI MCIIOIB3YyEMBIX BEITUYHH, HX 0003HAUYCHUS
U eIMHULB (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYIbI, CBS3bIBAIOIIME TaHHYIO (DU3UUECKYIO
BEJIMYHMHY C JIPYTUMHU BEIUYHMHAMH, CTPOHUTH TpadUKH U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUCCKUX
BEJIMYUH;

XapaKTEepU30BaTh CBOMCTBA TeJ, PU3HUECKHUE SIBJICHUS U MPOILIECCHI, UCIIOJIb3YsI MPABHUIIA CIIOKEHUS
cuI (BIIOJIb OJTHOM TpsMOif), 3akoH ['yka, 3akon [lackans, 3akoH ApxumMena, IPaBUIO PaBHOBECHUS
peuara (0s10Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS] MEXaHHUYECKON dHEpruu, npu
ATOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3aKHCHIBATH €r0 MATEMAaTHYECKOE BBIPAKEHHUE;
OOBACHITh (PU3NUECKHE SBJICHHS, MPOIECCHl U CBOWCTBA TEJI, B TOM YHCIE U B KOHTEKCTE
CUTYyaIlMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYUHHO--CJICICTBEHHBIC CBSI3H,
CTpOUTH OOBsICHEHHE U3 1—2 JIOTMYeCKHWX IIaroB ¢ Omopo Ha 1-2 W3Yy4YEeHHBIX CBOWCTBA
(bu3MYecKuX SBIECHUHN, GPU3NUECKUX 3aKOHA U 3aKOHOMEPHOCTH;

pemate pacuéTHbele 3a1ayd B 1-2 AeicTBHs, MCMONB3ysd 3aKOHBI U (DOPMYIBI, CBS3BIBAIOIINE
¢u3nyecKkie BENWYHHBI: HAa OCHOBE aHAJM3a YCIOBHS 3aJlayd 3allMChIBaTh KPATKOE YCJIOBHE,
MOACTABIIATh (PU3NYECKUE BEJIMUYMHBI B (POPMYIIBI U TIPOBOJIUTH PACUEThl, HAXOIUTH CIPABOYHbBIC
JaHHbIE, HEOOXOAWMBbIE [UIsl pEIIeHWs 3a7ad, OILEHHWBATh PEATUCTHYHOCTh MONY4EHHOU
(hbU3UYECKON BEITMYHHBI,

pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIINTh MpPU MOMOLIM (U3UYECKUX METOJOB, B
OMMCAaHUU HUCCJIEAOBAHUS BBIACIATH NPOBEPAEMOE MPEANoIoKeHUe (TUIOTE3y), pa3iaudaTh M
WHTEPIPETHUPOBATH MOTYyUYEHHBIN PE3yNIbTAaT, HAXOAUTH OMIMOKH B XOJI€ OIBITA, I€TIaTh BHIBOJIBI 110
€ro pe3yJybTaram;

MPOBOJIUTH OMBITHI 10 HAOMIOACHUI0 (U3UYECKUX SBICHUNW WM (U3UIECKUX CBOWCTB TEI:
dbopmynupoBaTh MPOBEPSIEMBIE TPEINONIOKEHNS, COOMpaTh YCTAHOBKY U3 TPEAJIOKEHHOTO
000pyIOBaHUs, 3aMTUCHIBATH X0/ OMBITa U (HOPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATh TIPSIMBIE HM3MEPEHUS PACCTOSIHHSI, BPEMEHH, MAacChl Teja, O00bEéMa, CHIbI |
TeMIIepaTypbl C UCIOJIH30BAHWEM AHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MPOBOJIUTH HMCCJICIOBAHUE 3aBHCHUMOCTH OJIHOW (DU3WYECKON BEIWYMHBI OT JAPYrod ¢
WCTIOIb30BAaHUEM TPSIMBIX M3MEPEHHUH (3aBUCUMOCTH TYTH PaBHOMEPHO IBIDKYIIETOCS Tela OT



BPEMEHHU JIBUKEHHUS TeJa, CHJIbl TPEHHsI CKOJIbXEHHS OT Beca Teja, KadecTBa 00paboTKu
MIOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEHMS OT ILIOLIAAW CONPUKOCHOBEHUS TEJ, CHIIBI
YIIPYTOCTH OT YIUIMHEHHS MPYKUHBI, BHITAJIKUBAIOIIECH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tena
U OT IUIOTHOCTU >KHUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH TeJsla, OT IIyOHMHBI, HA KOTOPYIO
MOTPY’KEHO TEJO, YCIOBUH IJIaBaHUS TEJ, YCIOBUI PAaBHOBECHS phlyara U OJOKOB), y4acTBOBATH B
IUTAHUPOBAHUM Y4EOHOTO MCCIIE0BAHUSA, COOMpATh YCTAHOBKY W BBINOJIHATH U3MEPEHUs, Cleays
NPEUIOKEHHOMY TIIJIaHy, (UKCHUPOBATh pe3yiabTaThl IOJYYEHHOH 3aBUCUMOCTH (U3NUECKUX
BEIMYMH B BUJAE IPEUIOKEHHBIX TaONUI W TpaduKoOB, JenaTb BBIBOABI 10 peE3ylbTaTaM
HCCIIEIOBaHMS;

IIPOBOJIUTh KOCBEHHBbIE H3MEPEHUs (PU3NYECKUX BEJIWYMH (IUIOTHOCTh BELIECTBA YKUAKOCTH U
TBEPAOrO Tela, CHUJAa TPEHUs CKOJBXKEHHsA, JaBICHHE BO3/yXa, BBITAIKUBAIOIIAS CHIIA,
JEeUCTBYIONIAs Ha MOTPYXKEHHOE B JKUAKOCTH TENO, KO3(PPHUIMEHT MOJIE3HOT0 NEHCTBUS MPOCTHIX
MEXaHU3MOB), CJIEAys NPEJIOKEHHOM HHCTPYKLHMHU: IPU BBIIOJIHEHUHM H3MEPEHUH coOupaTh
9KCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE UCKOMOM BEIIMUYMHBL;

coOJTr01aTh MpaBUiia TEXHUKK O€30ITaCHOCTH MPH padoTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;
yKa3blBaTh NPUHLUINBI JEHCTBUA HPUOOPOB M TEXHUYECKHX YCTPOWCTB: BEChl, TEPMOMETP,
JMHAMOMETp, COOOILIAIOIIMECs] COCybl, OapoMeTp, pblyar, MOABMKHBIA M HEMOABHKHBINA OJIOK,
HAaKJIOHHAS [IJIOCKOCTh;

XapaKTepu30BaTh NPUHLMIIBI JE€HCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OIOPOM Ha UX ONHcaHus (B TOM YHCIIe: NOJUIUITHUKY, YCTPOICTBO BOAOIIPOBOAA, THIPaBIMUECKUN
IIpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETp), UCIOJb3Yys 3HAHUS O CBOMCTBax
(bu3NYECKUX SIBICHUH U HEOOXO0MMbIe (PU3MUYECKIe 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOANTH TMPHUMEPHl (HAXOAWUTh WHPOPMALMIO O TPUMEpax) MPAKTHYECKOTO HCIIOIb30BAHUS
(¢u3n4ecKux 3HaHUHM B MOBCEJHEBHOM KU3HU Ui o0ecredeHus 6e3011acCHOCTH IpU OOpalleHuu ¢
npubopaMH W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/I0pOBbS M COOJIOJCHHS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOLLEN CPELE;

OCYIIECTBISATH OTOOp HMCTOYHHKOB WH(pOpManuu B VHTEpHETE B COOTBETCTBUU C 33JaHHBIM
IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHMM M NyTEM CpPaBHEHUS Pa3IMYHbIX
UCTOYHHUKOB BBLACIATh MH(YOPMALUIO, KOTOpas SBJISETCS MPOTUBOPEUYMBOM MM MOXKET OBbITH
HEJI0CTOBEPHOI;

UCMOJb30BaTh MPH  BHIIOJIHEHUH YUEOHBIX 33JaHUN  HAay4yHO--TIONMYJSIPHYIO JIUTEpaTypy
(Gu3MYeCcKOro cojep)KaHus, CHpaBOYHbIE MaTepuanbl, pecypchl ceTu VHTepHeT, BlaaeTh
npuéMaMHl KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3zoBaHus HHGOpMaUMM M3 OJHON 3HAKOBOM
CUCTEMBI B IpYTYIO;

C03/1aBaTh COOCTBEHHbIE KPaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHUKOB
nHpopManun (PpU3NIECKOrO COAEPIKAHUS, B TOM YHCIIEe MMyOJUYHO JeJIaTh KpaTKUe COOOIIEHUS O
pe3yabTaTax NpPOEKTOB MM YYeOHBIX MCCIEOBaHUN, MPU 3TOM TPaMOTHO HCHOJIb30BATh
M3Y4YECHHBIN MOHATUIHBIN anmnapaT Kypca GU3UKH, COMPOBOKIATh BHICTYIIJIEHUE MPE3EHTallUEN;
IIPU BBIIOJHEHUN Y4YE€OHBIX MPOEKTOB M HCCIEIOBAaHUN pachpeAessaTh 00sf3aHHOCTH B TpyIIe B
COOTBETCTBUM C IIOCTABIEHHBIMU 3aJadyaMH, CIEAWTb 3a BBIIOJHEHUEM IUIaHA JIEHCTBUH,
aJIecKBaTHO OLIEHUMBAaTh COOCTBEHHBI BKJIaJ B  JI€ATEIbHOCTh TPYINIBl, BBICTPAUBATH
KOMMYHHMKaTUBHOE B3aUMOJEICTBHE, YUUTHIBasi MHEHUE OKPYXKAIOIIHX.

K koHuy oOyuenus B 8 kijacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpa)aThb
c(OPMHUPOBAHHOCTH Y O0YUAIOIUXCS YMEHUI:

HCIIONB30BaTh TOHSATHS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE IBMKEHUE ATOMOB M MOJIEKYI,
arperaTtHble COCTOSHUSI BEILECTBA, KpUCTANIMYECKUE U amopdHbIe Tejla, HACHILEHHBIN U
HEHACBIIICHHBIM I1ap, BIAXHOCTb BO3J1yXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPIUs, TEILUIOBON
JIBUTATENb, JJIEMEHTAPHBIA JJEKTPUYECKUN 3apsifl, DSJIEKTPUYECKOE II0J€, NPOBOJHUKH U
JUDJIEKTPUKHU, TTOCTOSHHBIN MIEKTPUYECKUN TOK, MATHUTHOE I10JIE;

pa3nuyath ABJICHMs (TEIUIOBOE PACIIMPEHUE U CKaTHhe, TeIulonepeayda, TEeMJIOBOE paBHOBECHE,
CMa4yMBaHWE, KallWJUISIPHBIC SBJICHUSA, MCIAPEHUE, KOHJEHCALMsS, IIABICHUE, KPUCTAIIU3ALMS
(oTBepaeBaHuE), KHIIEHHE, TeIulonepenadya (TEIJIONPOBOAHOCTh, KOHBEKIMS, HW3IY4YEHHUE),
JJIEKTpU3alMs TEJ, B3aUMOJEHUCTBUE 3apsAl0OB, JEHCTBHS DIIEKTPUYECKOIO TOKA, KOPOTKOE



3aMbIKaHUE, B3aMMOJCHCTBHE MAarHUTOB, JCHCTBME MAarHUTHOTO TOJISI HA NMPOBOJAHHUK C TOKOM,
ANIEKTPOMAarHWTHAs MHAYKLHMS) 10 OMHCAHMIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHPYIOIINUX JaHHOE (PU3NIECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE N3YYCHHBIX (M3UUYECKUX SBICHUI B OKPY)KaIOIIEM MHUpE, B TOM UHCIe
¢busnueckrue SBJICHHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHHE W KaNWUISPHbIC SIBICHUS B
pUpoJie, KPUCTALIBI B npupoze, u3nydenue CojHIa, 3aMep3aHue BOJAOEMOB, MOPCKHE Opu3HbI,
o0Opa3oBaHHe POCHI, TyMaHa, UHES, CHEra, AJIEKTPUUYECKHUE SIBICHUS B aTMOcdepe, AIEeKTPUIECTBO
KUBBIX OPraHU3MOB, MArHUTHOE TOJIe 3eMIIH, Apeii() OIFOCOB, POJIb MATHUTHOTO TIOJIS JIJIS YKH3HU
Ha 3emiie, MOJIIPHOE CUSIHUE, IIPH 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/1ady B y4eOHYIO, BBIACIATh
CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NICCKUX SBICHUI;

OIMCHIBATh U3yUYCHHBIE CBOWCTBA TeNl U (PU3MUECKUE SBIICHUS, UCIIONb3Ys (DU3HUECKHUE BEIUYUHBI
(Temmeparypa, BHYTPEHHSS HHEpPrusi, KOJUYECTBO TEIJIOTHI, yleIbHas TEMJIOEMKOCTh BEIIEeCTBa,
yJelbHas TEIJIOTa IIaBICHHS, YIeIbHAasl TEIUIOTa Mapoo0pa3oBaHus, yAeIbHas TEeII0Ta CrOPaHHs
TOIUIMBA, KOA((UIUEHT IMOJE3HOr0 JIEHCTBUS TEIJIOBOM MAallMHBI, OTHOCUTENIbHAs BIAXXHOCTh
BO3[lyXa, JJIEKTPUYECKUH 3apssl, CUJa TOKa, 3JIEKTPUUECKOE HAIPsHDKEHHUE, COIPOTUBIICHHUE
MIPOBOJHHKA, YIEIbHOE CONPOTHUBIIEHUE BEIIECTBA, pabOTa U MOIIHOCTb JJIEKTPUUYECKOTO TOKA),
IIPY OMTUCAHWH MPABUIIHHO TPAKTOBATh (PM3HUECKUN CMBICI HCIIOIB3YEMbBIX BEIMYMH, 0003HAUCHUS
U eIUHULB (PU3NYECKUX BEIUYMH, HAXOAUTh (HOPMYIIbI, CBS3BIBAIOIIME TaHHYIO (DU3UUECKYIO
BEJIMYHMHY C JIPYTUMHU BEIUYHMHAMH, CTPOUTH TpadUKH U3YUYCHHBIX 3aBUCUMOCTEH (PU3NUCCKUX
BEJIMYUH;

XapakTEepU30BaTh CBOWCTBA Tel, (PU3WYECKHE SBICHUS U TPOIECCHI, HCIOJb3ysd OCHOBHBIC
MOJIOKEHUS MOJICKYJISIPHO--KMHETUYECKON TEOPUU CTPOCHUS BEIIECTBA, MIPUHIUI CYIEPIIO3UIITU
nosiei (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHUs 3apsna, 3akoH OMa Juis ydacTka Iend,
3akoH Jxoyns—JIeHIa, 3aKk0H COXpaHEHUsT SHEPTUH, TIPU 3TOM JIaBaTh CJIOBECHYIO ()OPMYIUPOBKY
3aKOHA U 3aMUCBIBATh €0 MATEMATHUYECKOE BBIPAKECHHUE;

OOBSCHATh (DU3MYECKHE TPOIECCHl M CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHUTYyallud
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATh MPUUYUHHO-CIICICTBEHHBIC CBS3H, CTPOUTH
oOBsicHEHHEe W3 1—2 JOrMYecKuX IIaroB ¢ OMOpod Ha 1—2 H3y4yeHHBIX CBOWCTBA (U3UYECKUX
SIBJICHUH, PU3NICCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEHH;

pemars pacuéTHble 3a7ayd B 2-3 AEUCTBHS, MCIONB3ysd 3aKOHBI U (DOPMYIBI, CBS3BIBAIOIINE
(dbu3MYecKrue BEIMYMHBI: HAa OCHOBE aHajiW3a YCIOBUS 3aJladyd 3alMChIBaTh KPATKOE YCJIOBHE,
BBISIBJISITH HENOCTATOK JAHHBIX MU pEIIeHUs 3aJadd, BBIOMpPATh 3aKOHBI U (OPMYIIBI,
HEOOXOMUMBIE i1 €€ pelleHUs, MPOBOAWTH PACUETHl M CPaBHUBATH IOJYYEHHOE 3HAYCHHUE
(bu3nYecKoil BEMUYNHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPU TOMOIIH (PU3UYECKHX METOOB,
WCIIONB3Ysl OMHCAHUE WCCIENOBAaHUS, BBIICIATh IPOBEPSIEMOE TMPEATONI0KEHHE, OIICHUBATh
MPaBUIILHOCTh NOPSAJIKA MPOBEEHUS UCCIEA0OBaHMs, 1€J1aTh BHIBOIBL;

MPOBOJIUTH ONBITHl TIO HAOIMIOJAEHUIO (PU3WYECKUX SBICHUUA WM (PU3MUYECKUX CBOWCTB TeJ
(KanmuJUIsIpHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS BO3IyXa OT €ro 00bE€Ma, TeMIepaTypbl, CKOPOCTH
mpoliecca OCThIBaHUS M HArpeBaHMs NPH W3IYYEHUM OT IBETAa HW3JIydaromiei (Moriomaroniei)
MOBEPXHOCTH, CKOPOCTh HCHApEeHHs BOABI OT TEMMEpPaTypbl KUIAKOCTH U IUIOMAAN €&
MOBEPXHOCTHU, AIEKTPU3ALUS Tl U B3aUMOJICHCTBUE BJIEKTPUUYECKUX 3aAPSAI0B, B3aUMOJIECUCTBUE
MOCTOSTHHBIX MAarHWUTOB, BU3YyaJIH3allMsl MArHUTHBIX TIOJIEH TTOCTOSIHHBIX MAarHWTOB, JIEUCTBUS
MarHMTHOTO TOJii Ha TMPOBOJHUK C TOKOM, CBOMCTBA JJIEGKTPOMAarHuWTa, CBOMCTBA
AJICKTPOJIBUTATENSI TOCTOSSHHOTO TOKa): (OpMyIHpoBaTh MPOBEPSIEMBbIE IMPEIOIOKEHUS,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO OOOpYIOBaHMs, OMUCHIBATH XOJ OMNBITA U
hopmyTupOoBaTh BBIBOJIBI;

BBITIOJIHATH MPSIMbIE U3MEPEHUS TEMIEPATypbl, OTHOCUTEIILHON BIIaKHOCTH BO3/1yXa, CHUJIbI TOKa,
HaMpsDKEHUsT C UCIOJIB30BAaHUEM AaHAJIOTOBBIX MPHOOPOB M JATUYMKOB (DU3MYECKHX BEIHYMH,
CpPaBHUBATH PE3YJIbTATHI U3MEPEHUH C YIETOM 3aJaHHOMN aOCOMIOTHOMN MOTPEIIHOCTH;

MPOBOANTHh HCCIEAOBAHWE 3aBUCHMOCTH OIHOW (U3WYECKOW BENIWYMHBI OT JPYrol ¢
MCIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBHCUMOCTh COMPOTUBIICHHSI IPOBOJHUKA OT €0 JIUHBI,
TIJTOIIAIN TTONIEPEUYHOTO CEUEHHUS U YIEITHHOTO COMPOTUBIICHHUS BEMIECTBA IPOBOTHUKA, CHIIBI TOKA,



UIYIIero Yepe3 MPOBOJHUK, OT HAMPSDKEHUS HA MPOBOJHUKE, UCCIICOBAHHUE MOCIEA0BATEIHHOTO
U MapajieIbHOTO COEUHEHHUI MPOBOAHMUKOB): TUIAHUPOBATH UCCIIEAOBAHNUE, COOMPATh YCTaHOBKY
Y BBITIOJHSATH U3MEPEHHUS, CIEeIYs MPEUI0KCHHOMY TIaHy, GUKCHPOBATH PE3yIbTAaThl OTy4YECHHOU
3aBUCHMOCTH B BHJI€ TaOJIUIl U TpaUKOB, 1€1aTh BEIBOJBI 110 pe3yjIbTaTaM HUCCIIEIOBAHMUS;
MIPOBOJNTHh KOCBEHHBIC M3MEpEHUs (PU3NYCCKUX BEIMYMH (yAelbHAas TEIIOEMKOCTH BEIIECTBA,
CONPOTHUBIICHUE TMPOBOJHUKA, paboTa ¥ MOIIHOCTh DJJIEKTPHUYECKOrO TOKA): IUIAHUPOBATH
U3MEpeHus, cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIENys MPEAJIOKEHHON HMHCTPYKIUH, U
BBIYHCIIATH 3HAYCHUE BEITMYMHBI,

coOJTr01aTh MpaBUila TEXHUKKA O€30ITaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYI0BaHUEM;
XapaKTepu30BaTh MPHUHLMIBI JCHCTBUS U3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OIOpPO# HA UX OMUCaHUs (B TOM YMCIIE: CUCTEMa OTOIJICHUS IOMOB, TUTPOMETP, MapoBasi TypOuHa,
aMIepMeTp, BOJBTMETP, CUETYHMK DICKTPUUYCCKOW DHEPIHH, SIIEKTPOOCBETHUTEIBHBIE MPUOOPHI,
HarpeBaTeNbHbIE JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUECKHUE MTPEAOXPAHUTEIN, JIEKTPOMArHUT,
AIEKTPOJABUTATENb TTOCTOSIHHOTO TOKA), UCTIOJIB3Ysl 3HAHUS O CBOHCTBAX (PM3WYCCKUX SBICHHUNA W
HeoOxouMBbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTEIbHBIC MPUOOPHI MO CXeMaM |
CXEMaTUYHBIM PUCYHKaM (KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb
BHYTPEHHETO CrOpaHUs, JJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI JJICKTPUYCCKUX IICTeH C
MOCNEOBATEIbHBIM W  TapajulebHBIM ~ COCJAMHEHHEM JJIEMEHTOB, pa3inyas  YCJIOBHBIE
0003HAYCHHS PJICMEHTOB JICKTPUICCKHX IIETICH;

MPUBOJUTH MPUMEPHI (HAXOAUTh WHGOPMALMIO O MPHUMEpax) MPaKTHUYECKOTO HCIOJIb30BAHUS
(bu3MuecKrX 3HAHHWI B MOBCEIHEBHON KU3HM Uit oOecriedeHusi 0€30IMacHOCTH MPHU OOpaIEHUH C
npudoOpaMu MW TEXHHYECKHMMH YCTPOWCTBAMH, COXPAaHEHUS 3J0POBBS W COOJIOACHHS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPYKaIOIEH Cpee;

OCYIIECTBIISITh TIOMCK WH(pOpMAIUK (PU3NISCKOro cojaepkanus B HTepHETe, Ha OCHOBE
MMEIOIIUXCS 3HAHUHN U MyTéM CPaBHEHUS JIOTIOJHUTEIBHBIX HCTOYHUKOB BBLICIISTH WH(DOPMAIHIO,
KOTOpasi SIBISETCS MPOTUBOPEUMBOI HIIK MOKET ObITh HEIOCTOBEPHOM;

WCIOJIb30BAaTh TIPH  BBITIOJHEHUM YYEOHBIX 3aJaHUNl  HAYYHO--TIONMYISIPHYIO JIUTEPATYpy
(U3MYECKOTO COJCp)KAHUs, CIPABOYHBIC MaTEpHallbl, pecypchl ceth VIHTEepHET, BIaueTh
npuéMaMu KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHPOpMAIMK M3 OJHON 3HAKOBOM
CUCTEMBEI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC M KpaTKHUE YCTHBIE COOOIIeHNUs, 000011as nH(OPMAIIHIO U3
HECKOJIbKUX HCTOYHUKOB (DU3MUECKOTO COJIEp’KaHUs, B TOM 4YHCIIEe MYyOIUYHO MPEICTABISTH
pe3yNIbTaThl TMPOSKTHONH WM  HMCCIEAOBATEIBCKON  JIEATEIBHOCTH, MPH OTOM TPaMOTHO
WCIONIb30BaTh M3YUEHHBIM MOHSITHHMHBIN ammapar Kypca (U3HMKH, COMPOBOXAATH BHICTYIUICHHE
MpE3EHTALNEN;

MpU BBIMOJHEHUH Y4YEOHBIX MPOEKTOB W MCCIEAOBaHUN (PU3UYECKHX TMPOILIECCOB PaCHpeeNiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUH C MOCTABIEHHBIMU 33/1a4yaMH, CIEAUTH 32 BHIMOJHEHHEM
IJIaHa JIEUCTBUH M KOPPEKTHUPOBATH €ro, ajJeKBaTHO OICHWBATh COOCTBEHHBINH BKIIA] B
JeSITeNbHOCTh TPYIIBI, BEICTPAUBATh KOMMYHHUKATUBHOE B3aMMOJCHCTBHE, MPOSBISAsi TOTOBHOCTh
paspeniaTh KOH(IUKTHI.

K koHIy oOydyeHus B 9 kJiacce mpeIMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)aTb
c(OPMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHHIA:

HCIIOJIB30BaTh MOHATHUSA: CUCTEMA OTCUETA, MAaTEpPHUANIbHAS TOYKA, TPACKTOpHUs, OTHOCUTEIBLHOCTh
MEXaHUYECKOI O JIBUYKEHUS, nedopmarus (ynpyras, IUIACTUYECKAs ), TpEHHUE,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTb M NEpPEerpy3KH, LEHTP TAKECTH, aOCOIIOTHO
TBEPJOE TEJIO, LIEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHMUYECKHE KOJeOaHHUs! M BOJIHBI,
3BYK, MHQPA3BYK U YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JAJIBHO30PKOCTh, CHEKTPhl UCITYCKaHHs W TOTJIOLIeHM, anb(a-, 6era- U
ramMmMma-u3JIy4eHHs], U30TOIIbI, SIACPHAsl SJHEPreTUKA;

pa3nuyath  sABIEHHMA (pPaBHOMEPHOE M  HEpPaBHOMEpPHOE  MPSIMOJIMHEHHOE  JIBUXKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBUKEHHE, CBOOOIHOE MaleHHE TeJl, PABHOMEPHOE JIBUKECHUE
M0 OKPYXHOCTH, B3aUMOJICHCTBHE TeJ, pPEaKTUBHOE JIBI)KEHHE, KoyeOaTelbHOE JBUKEHHE



(3aryxaroniue M BBIHYXKICHHbIE KOJICOaHUsS), pe30HAHC, BOJIHOBOE JBI)KEHHE, OTPa)KCHUE 3BYKA,
IPSIMOJINHENHOE PAaCHpOCTpaHEHUE, OTPAKEHME U IPEIOMJICHHME CBETa, IOJHOE BHYTPEHHEE
OTpaXCHHE CBETa, PA3JIOKEHHE Oeloro CBeTa B CIEKTP M CIOXKEHHE CIEKTPaJbHBIX IIBETOB,
JMCIIepCUsl CBETa, €CTECTBEHHAas paJUMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHUYaTOro CHEKTpa
U3JIy4yeHUs) MO0 OMMCAHMIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB, JIE€MOHCTPHUPYIOLIMX
JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUYECKUX SBJICHHUH B OKPYXKAIOIIEM MHUpPE (B TOM YHCIE
¢dusnveckue SBICHUA B MPUPOAE: NMPHIUBBI U OTIUBBL, JBIKeHUE TuiaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE JABM)KEHHME JKUBBIX OPIaHU3MOB, BOCHPHUSATHE 3BYKOB JKUBOTHBIMH, 3€MIIETPSACEHHE,
celicMMuYeCcKHEe BOJIHBI, IIyHaMH, 3X0, [IBETa TEJI, ONTUYECKUE SBJICHUS B IPUPOJIE, OMOIOTHNUYECKOe
NeUCTBUE BUAMMOIO, YJIbTPa(UOIETOBOIO M PEHTTEHOBCKOI'O HW3IY4YEHUH, €CTECTBEHHBIH
panMOaKTUBHBIA (DOH, KOCMHUYECKUE JTyYH, PaJMOAKTHBHOE H3IIyYCHHE MPHUPOTHBIX MHHEPAJIOB,
JEeUCTBUE pAJMOAKTHBHBIX M3JIy4€HUHI Ha OpraHu3M 4YeJlOoBeKa), IpHU 3TOM IEPEBOAUTH
MPAaKTUYECKYIO 33a7auy B y4eOHYIO, BBIIEIATh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PH3UUECKUX
SIBJICHHI;

OIMCHIBATh U3YYECHHBIC CBOMCTBA TNl U (PU3NUYECKUE SIBICHUS, UCTIONB3Yysl (PU3NUECKUE BEIUIHHBI
(cpeaHsis W MIHOBEHHas CKOpPOCTb Tejla IpU HEPABHOMEPHOM JBMKEHHM, YCKOPEHHE,
nepeMelleHue, MyTh, yriioBas CKOPOCTb, CUJIa TPEHUS, CUJIa YIPYTOCTH, CHUJa TSXKECTH, YCKOPEHHE
CBOOOJHOIO MaJieHUsl, BEC Tejla, UMIIYJIbC Tejla, HMIYJIbC CHJIbI, MEXaHU4eckas paboTa u
MOIITHOCTb, IOTEHIIMAIbHAs SHEPIHsl Tela, MOAHATOr0 HaJl IOBEPXHOCTHIO 3€MJIM, TOTEHIHAIbHAS
SHEPrusl CKAaTOM NMpPYKUHBI, KUHETUYECKasi 3HEPIUs, MOJHAs MEXaHWYecKas dHEpIus, Nepuoj U
YyacToTa KosieOaHUi, AJIMHA BOJHbI, TPOMKOCTb 3BYKa U BBICOTa TOHA, CKOPOCTb CBETA, II0KA3aTENb
MIPETIOMIJICHUS CPEJIbI), TP ONMCAHUHU MPABUIBHO TPAKTOBATh (PM3UUECKUI CMBICI HCIIOJIB3YEMbIX
BEJIMYMH, 0003HAUEHUsI U €AMHUIbI (U3NYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLIME
JaHHYIO (DU3MYECKYI0 BEIWYMHY C JPYIHMH BEIMYMHAMH, CTPOHUTH TpauKH H3y4EeHHBIX
3aBUCUMOCTEH (hPU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUYECKHE SIBICHUS M MPOLIECCHI, UCTIONb3YS 3aKOH COXPaHCHHS
SHEPruM, 3aKOH BCEMUPHOIO  TITOTEHMs, MPUHLUUN  CYNEPHIO3ULUU  CHJI, [PHUHIIMII
oTtHocuTesbHOCTH ["anmuiies, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHBI OTPa’KEHUS
U TPEJIOMJICHUS CBETa, 3aKOHBl COXPaHEHMs 3apsAJOBOIO M MAacCOBOTO YHUCEN HpPHU SAEPHBIX
peaknMsx, MpH OSTOM JaBaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHa U 3alMChIBaTh €ro
MaTeMaTHYeCKOE BhIPAKEHUE;

OOBSICHATh (DU3MYECKHE TMPOLECCHl M CBOMCTBAa TN, B TOM YUCIE€ MU B KOHTEKCTE CUTYaIHii
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUYMHHO--CICICTBEHHBIE CBS3H, CTPOUTH
OoO0BsICHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpOM Ha 2—3 HM3y4EHHBIX CBOWCTBA (U3NYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3aa4M (ONUparonIecs Ha CUCTEMY U3 2—3 YpaBHEHMI), UCIIOJIb3Ysl 3aKOHBI U
¢bopmynbl, cBs3bIBaroIMe (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3aJadu
3aMMChIBaTh KPAaTKOE YCJIOBME, BBISIBIATH HEAOCTAIOIIME WM M30BITOYHBIE JTaHHBIE, BHIOMpPAThH
3aKOHBl M (QOpMyINbl, HEOOXOAWUMBIE JJs pelleHHs,, NPOBOAUTh pacu€Tbl M OLIEHUBATh
PEATMCTUYHOCTD MOJIYyYEHHOT'O 3HaueHHs! (pU3MUecKoil BEIMUMHBI,

pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOKHO PEUIUTh MpPH IMOMOIIM (PU3NYECKUX METOJIOB,
UCIOJIb3YSl OINHCAaHUE MCCIEAOBAaHUSA, BBIIEIATh IPOBEPAEMOE IPEANOIOKEHUE, OLICHUBATH
MPaBWIBHOCTh TIOPSJKA MPOBEIEHUS HCCIENOBaHMs, JeJaThb BBIBOJbL, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

MPOBOAUTH OMBITBI MO HAOMIOJEHUI0 (U3NYECKUX SBJIEHUN WU (PU3NYECKUX CBOMCTB TeI
(u3yueHue BTOpOro 3akoHa HprOTOHA, 3aKOHAa COXpaHEHUS SHEPrUH, 3aBUCUMOCTH IEepHuoja
KoJIeOaHUH MPYKUHHOTO MasiTHUKA OT MAacChl Ipy3a U XKECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbI MaJIbIX KOJICOAHWH, MPSMOIMHEHHOE PACTIPOCTPAHEHHE CBETA, pa3lIoKeHHE Oenoro
CBETa B CIEKTpP, U3yYEHHE CBONCTB M300pa’ke€HHs B IJIOCKOM 3€pKaje M CBOWCTB M300pa)kKeHUs
npenMera B coOuparolel JuH3e, HaOMI0IeHNEe CIUIONIHBIX U JIMHEMUYaThIX CIIEKTPOB M3IYUEHHS):
CaMOCTOSITENILHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 00OpYyIOBaHUS, OMMCHIBATH XOJ
OTIbITa U €r0 Pe3ybTaThl, POPMYIUPOBATH BHIBOIBI;



MPOBOJUTH IPHU HEOOXOIMMOCTH CEPHUIO MPSIMBIX H3MEPEHHH, OIpenensst cpeaHee 3HAYeHUE
U3MepsieMoil BeNWYHMHBI ((POKYCHOE paccTOsHUE COOMpAIoLIeH JHMH3BI), 0OOCHOBBIBATH BBHIOOD
croco0a u3MepeHust (M3MEPHUTEIILHOTO MPUOopa);

MPOBOJIUTH HCCIIEIOBAHNE 3aBUCHUMOCTEH (DU3MYECKHX BEIWYMH C HCIOJIB30BAHUEM MPSMBIX
M3MEpEeHU# (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JBM)XCHUHU 0O€3 HaudalbHOM
CKOpOCTH, NEepHoAa KoleOaHUH MaTeMaTHUYECKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yrIJia
OTpaXCHHsI CBETa OT yIjla MaJCHUS W YIja MPeJOMJICHHs OT yIyia TaJeHHs): IUIAaHHpPOBATh
HCCIIeIOBAaHUE, CAMOCTOSATENIBHO COOMpPATh YCTAHOBKY, (PMKCHPOBATH PE3Y/IbTaThl HOJIYYEHHOM
3aBUCUMOCTH (PM3NYECKUX BEIMYMH B BUJE TaONUIl U TpadUKOB, JeIaTh BBIBOABI IO pe3ysibTaTaM
HCCIIEI0BaHMS;

MPOBOJIUTH KOCBEHHBIE M3MEPEHHS (PU3UUECKUX BEIUYMH (CPEIHSSI CKOPOCTh U YCKOPEHHE Tela
IpU PaBHOYCKOPEHHOM JIBKCHHH, YCKOPEHHE CBOOOIHOTO TMaJeHHs, KECTKOCTb IPYKHHBI,
KOXY(Q(QHUIMEHT TPEHUs CKOJIbXKEHMs, MEXaHWdeckas paboTa M MOIIHOCTb, 4acTOTa U IEPHOA
KoJIeOaHUH MaTEeMaTUYEeCKOTO U MPY)KUHHOTO MAaATHUKOB, ONTHYECKAs CHJIa COOMPAIOIIEH JIMH3HI,
paZMoaKTUBHBIM ()OH): IUIAHUPOBATh M3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY MU
BBINOJIHATE U3MEPEHUs, CIeAys MPENIOKEHHONH MHCTPYKIIMHU, BBIYUCIATh 3HAUEHUE BEIIMYMHBI U
aHAJIM3UPOBATh MIOJyYEHHbIE PE3YJIbTAThl C YUETOM 3aJaHHOM MOTIPEIIHOCTH U3MEPEHUH;
co0Ir01aTh MpaBHiIa TEXHUKHA OE30MAaCHOCTH MPU paboTe ¢ 1abopaTopHBIM 000pYyI0BaHUEM;
pa3nuyaTh OCHOBHBIC IPU3HAKM H3YYEHHBIX (U3MYECKMX MOJEeH: MarepuaibHas TOYKa,
a0COIIOTHO TBEPJOE TENO, TOYEUHBI UCTOUHUK CBETA, JIyd, TOHKas JIMH3A, IJIaHETapHas MOJEIb
aToMa, HyKJIOHHasi MOZI€JIb aTOMHOT'O SApa;

XapaKTepu30BaTh NPUHLMIIBI JEHCTBHS HM3YYEHHBIX HPUOOPOB M TEXHHUYECKUX YCTPOMCTB ¢
ONopoil Ha uX omnucaHus (B TOM 4MCIE: CIUAOMETp, JATYUKHU II0JIOKEHHs, PAcCTOSIHUA U
YCKOPEHHs, paKera, »HXOJOT, OYKH, TIEepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONIB3Yys 3HAHUSA O CBOMCTBaX (U3UYECKUX
SIBJICHUN ¥ HEOOXOIUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIOJb30BATh CXEMbl M CXEMaTH4YHbIE PHCYHKHM M3YYCHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENBbHBIX TPUOOPOB U TEXHOIOTMYECKHUX MIPOLIECCOB NPU pEIIeHUH Y4eOHO--IIPaKTHYECKUX
3aJ1a4, ONTHUYECKHUE CXEMbI JJI1 MOCTPOCHMSI M300paKEHUH B IUIOCKOM 3€pKaje U colOuparomieit
JIMH3E;

MPUBOANTH TPHUMEPHl (HAXOAWUTh WHPOPMAIMIO O TPUMeEpax) MPAKTHYECKOTO HCIIOIb30BAHUS
(bu3NYeCKUX 3HAHWH B MTOBCEHEBHOHN KU3HU JUIA 0OecTiedeHns O€30MaCHOCTH NPU OOpaIieHud ¢
npubopaMM W TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 370pPOBbS U COOJIOJCHHUS HOPM
9KOJIOTUYECKOT0 ITOBEICHUS B OKPYKAIOLIEH cpelie;

OCYILLIECTBIIATh MOMCK HH(pOpManuKU (U3UUECKOro cojepxkaHus B VHTepHeTe, caMOCTOSTENBHO
¢bopMyIMpys MOUCKOBBIM 3alpoc, HAXOIUTh IIyTH OIpPEJENIeHUs JOCTOBEPHOCTH MOJY4YECHHOMH
nHpOpMAINY Ha OCHOBE MMEIOIINXCS 3HAHUHN M JIOTTOTHUTEIHHBIX HCTOYHUKOB;

UCMOJb30BaTh MPH  BHIIOJIHEHUH YUEOHBIX 33JaHUN  HAay4yHO--TIONMYJSPHYIO JIUTEparypy
(Gu3M4YeCcKOro cojep)KaHus, CHpaBOYHbIE MaTepuanbl, pecypchl ceth VHTepHeT, BlaaeTh
npuéMamMi KOHCHEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHWs HHGOpMAIMM W3 OIHOH 3HAKOBOM
CHCTEMBI B JIpYT'YIO;

CO3/1aBaTb COOCTBEHHbIE IMCbMEHHBIE U YCTHbIE COOOIIEHHMS Ha OCHOBE HH(pOpMaluu U3
HECKOJIbKUX HWCTOYHUKOB (DU3MUYECKOTO COAEp)KaHUs, MyOJMYHO TMPEJICTaBIATh Pe3yIbTaTh
MPOEKTHOW WJIM HCCIIEOBATENLCKOW JEATENbHOCTH, TIPH JTOM TPAMOTHO HCIIOJNB30BaTh
M3YyYEHHBIN MOHATUIHBIN anmapar U3y4yaeMmoro pasjaena (U3MKH U COMPOBOXKIATH BBICTYIJICHHUE
Mpe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.
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