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[HOACHUTEJIBHAA 3AITNCKA

Pabouas mporpamma paspaborana Ha ocHoBe [IpumepHO#i paGoueil mporpaMmsel 1Mo (U3MKE, B COOTBETCTBUU C TPEOOBAHUSAMH K PE3yJIbTaTaM OCHOBHOTO OOIIETo
00pa3oBaHus, IPEACTABICHHBIMY B (De/iepalbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHJapTe, © OPHEHTHPOBAHA HA UCIIOJIb30BAHUE YICOHUKOB:

e ®dusuka. 7 knacc. YueOHuk (aBTop A. B. [lepbliikun)

e Ousuka. 8 kiacc. YueOuuk (aBtop A. B. [lepbimkun)

o Owusuka. 9 kiacc. Yuebnuk (aBropsl A. B. Ilepeimkus, E.M. I'yTHUK)

B ocHoBHOI1 mikosne ¢pu3nka nzydaercs ¢ 7 mo 9 xmacc. YueOHbIH 1u1an coctaBisieT 235 ydeOHBIX 4acoB, B TOM uucie B 7,8 kiaccax mo 68 y4eOHBIX 4acoB W3
pacdera 2 yueOHBIX yaca B Hezenmo. B 9 kiracce 102 gaca, u3 pacuera 3 yaca B Heelno. Cpok peanusayuu npozpammsl 3 200a.
dwusnueckoe 00pa3oBaHUE B OCHOBHOM MIKOJIE 00ecTieunBaeT GOpMHUPOBaHUE Y 00YUArOIIUXCS MTPEICTABIICHUH 0 HAYyYHON KapTHHE MHpa — BaXKHOTO pecypca HayqHO-
TEXHUYECKOTO TpoTpecca, O3HAKOMIIEHHE OO0YyJaromuxcsi ¢ (U3NYECKMMU W aCTPOHOMUYECKHMH SIBJICHUSMH, OCHOBHBIMH TPHHIUNIAMH pPabOTHl MEXaHH3MOB,
BBICOKOTEXHOJIOTHYHBIX YCTPONCTB M MPUOOPOB, pa3BUTHE KOMIIETCHIMH B PEIICHUN HHXCHEPHO-TEXHUYECKUX M HAyYHO-UCCIIEIOBATEILCKUX 3a/1ad.
OcBoenue yueOHOTO peaMeTa «DPu3nKay HapaBIeHO HA Pa3BUTHE Y O0yJaIONINXCS TIPEACTABICHUN O CTPOCHUH, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHHS W JIBIKCHHS
MaTepUH, Ha OCBOCHUE OOYJArOIIMMUCS OONIMX 3aKOHOB M 3aKOHOMEPHOCTEH NMPHUPOJIHBIX SBICHHI, CO3[aHHE YCIOBUH Ui (HOPMUPOBAHHS WHTEIUICKTYaIbHBIX,
TBOPYECKHX, TPaXKIAHCKMX, KOMMYHUKAIIMOHHBIX, WH(MOPMAIMOHHBIX KomIeTeHIHnd. OOydaromuecs: OBIANCIOT HAYYHBIMH METOJAMHU PEIICHUS Ppa3IMYHbBIX
TEOPETHUYECKUX U MPAKTUYECKHUX 33729, YMEHUSMHU (HOPMYITHPOBATH TUIIOTE3bI, KOHCTPYHPOBATH, TPOBOIUTH IKCIIEPUMEHTHI, OTICHUBATh U aHATU3UPOBATh TOJTyICHHBIC
pe3yIbTaThI, COMOCTABIIATh UX ¢ OOBEKTHBHBIMH PEATTHSMU YKH3HH.
Jlnst 00ydJaronuxcsi ¢ OrpaHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBbBsI TIPOTPaMMa COJACPIKUT MaTepuall, IMOMOTAIONUI JOCTHYh TOTO YPOBHS 00I1Ie00pa30BaTEIbHBIX
3HAaHUH U yMEHUH, TPYIOBBIX HaBBIKOB, KOTOPBII HEOOXOAUM UM JUISI COIIMATBHOM ajIarTalIlHH.
YuebOHnsblit mpeamer «Pusnkay crocoOCTBYeT (HOPMUPOBAHUIO Y OO0YUAIOIIMXCSI YMEHUH 0€30TIaCHO UCIOJIB30BAaTh JIAO0PATOPHOE 000pYyIOBaHKE, TIPOBOIUTh
€CTECTBEHHO-HAYYHBIC MCCIICIOBAHHS U SKCIIEPUMEHTBI, aHAJTH3UPOBATh TIOJTYYCHHBIC PE3YJIbTAThI, IPEJICTABIISATH H HAYYHO apryMEHTUPOBATh MOJTyYCHHBIC BHIBO/IBL.
Nzyuenne npeamera «Pu3nka» B yacTu GOPMHUPOBAHUS y 00YUAIONIMXCSI HAYYHOTO MHUPOBO33PECHHUS, OCBOCHUS OOIIEHAYYHBIX METOIOB (HaOJIr0/IEHUE, U3MEPCHHE,
IKCTIIEPUMEHT, MOJICITUPOBAHKE), OCBOCHUS MPAKTHUYECKOTO MPUMEHEHHS HAyYHBIX 3HAHUN (DM3UKHU B KU3HU OCHOBAHO HAa MEXKIIPEIMETHBIX CBS3SIX C MPEIMETaMU:
«Marematukay, «MHpopmaTukay, «Xumusy, «buonorusy, «I'eorpadpusy, «Ikonorus», «OCHOBBI 0€30MACHOCTH KHU3HEACITEIbHOCTHY, «McTopusy, «Jluteparypa» u
Ap.
B 2022 roay B mikosie oTKphIT eHTp «Touka poctay. LleHTpbl 00pa3oBaHus eCTECTBEHHO-HAYYHOH HANPaBICHHOCTH « ToUKa poCTa» CO3/aHbl C IENbIO Pa3BUTHUS Y
oOyyJaromuxcs eCTeCTBEHHO-HAY4YHOH, MaTeMaTHUECKOH, HH(POPMAIMOHHONW IT'PaMOTHOCTH, (POPMHUPOBAHUS KPUTUYECKOTO M KPEATUBHOTO MBIIILIEHUS,
COBEpILEHCTBOBAHMS HaBBIKOB €CTECTBEHHO-HAYYHOM HAIIPaBICHHOCTH, a TAKXKE JUIsl IPAKTUYECKON OTpabOTKN yueOHOTo MaTepHrasa 1o yueOHbIM MpeIMeTaM
«Du3ukKay, «XuMHI», «bHOTOTHI.



IlnannpyemMble pe3ybTaThl 0CBOCHHS YUeOHOro npeaMera «®@u3nka» /IMUHOCTHBIE M MeTanpeMeTHbIE Pe3yJbTaThl
7 kiace
Juunocmuvimu pesynomamamu n3ydeHus kypca «dusnka» B 7-M Ki1acce SBISETCS GOPMUPOBAHUE CIEAYIONTUX YMCHHIA:
» OmnpenensiTh U BHICKAa3bIBATh MO/ PYKOBOJICTBOM I€Aarora cambie 00IIre Ui BCEX JII0JIEH paBuila MOBEICHUS PU COTPYIHUYECTBE (STUUECKUE HOPMBI).
» B npemiokeHHBIX TIEAaroroM CUTYalusIX OOMEHUS U COTPYIHUYIECTBA, ONUPAsCh Ha OOIIKE /IS BCEX MpaBUia MOBEICHIS, IEJIaTh BEIOOD, IPH
MOJICPKKE IPYTUX yYaCTHUKOB TPYIIIBI U MEIarora, Kak moCTyIHTh.

CpencTBoM AOCTHXKEHUS 3TUX PE3YIbTATOB CIIY)KUT OpraHu3alus Ha ypoKe MapHO-TPYIIIOBOI paOOThI.

Memanpeomemuvimu pezyrvmamamu v3ydeHus kypca «Pusmka» B 7-M Kjacce sIBISIOTCS (OpPMUPOBAHUE CIEIYIONINX YHUBEpPCATbHBIX yueOHbIX neiicTuil (Y'Y I).
Pecynamusnvie YV/I:

» Onpenensats 1 GOpMYIUPOBATH 1IEJb AEATEIHLHOCTH Ha YPOKE.

» IlporoBapuBathb MOCIIE€OBATEIBLHOCTD JEHCTBUN Ha YPOKE.

»  YUUTBCs BBICKA3bIBaTh CBOE MPEANOJIOKEHHE (BEPCHI0) Ha OCHOBE pa0dOTHI C MILTIOCTpaIMel yaeOHMKa.

» Yautbcs paboTaTh MO MPEAIOKEHHOMY yUUTEIEM TUIaHy.
CpenctBoM (HOpMHUPOBAHMS ITHX JCHCTBUN CITYKUT TEXHOJOTHS MPOOJIEMHOTO JUAIOTa Ha 3Tare W3y4eHuss HOBOTO MaTepuaa.
»  YUuTbhCS OTJIMYATH BEPHO BBITIOJIHEHHOE 3aIaHUE OT HEBEPHOTO.

>  Y4HUTbCSI COBMECTHO C YUUTEJIEM U IPYTUMH YY€HUKAMHU JITaBaTh SMOLMOHAJIBHYIO OLIEHKY AESITeIbHOCTH Klacca Ha YpPOKe.

CpenctBoM (GOpMHUPOBAHUSI 3TUX NEUCTBUI CIIY’)KUT TEXHOJIOTHS OIICHUBAHUS 00pa30BaTEIbHBIX TOCTHKEHUH (YI€OHBIX YCIIEXOB).
Tloznasamenvuvie YVJI:

OpueHTHPOBAThCS B CBOEH cHcTeMe 3HAHUI: OTIIMYaTh HOBOE OT YK€ U3BECTHOTO € TIOMOIIBIO YUUTEJIS.

JlenaThe mpeaBapUTeNbHbIH 0TOOP UCTOYHUKOB MH(DOPMAIIMH: OPUEHTUPOBATHCA B yueOHUKE (Ha Pa3BOPOTE, B OIJIABJICHUH, B CIIOBape).
JloObIBaTh HOBBIE 3HAHUSA: HAXOJUTh OTBETHI HA BOMIPOCHI, UCIIOJIB3Ys Y4eOHUK, CBOM KU3HEHHBIN OMBIT U MH(POPMALIHIO, TOTYyYEHHYIO Ha YPOKE.
[lepepabaTpIBaTh MOJYy4EHHYIO HH(GOPMALIMIO: JIEaTh BHIBOJIBI B pE3yabTaTe COBMECTHOM pabOThI BCETo Kiacca.

[lepepabaTbIBaTh MOMYyYEHHYIO HH(GOPMALIUIO: CPAaBHUBATH U KIIACCU(PUIIUPOBATH.

> Ilpeobpa3oBbIBaTh HH(GOPMALIHIO U3 OJHON (OPMBI B IPYTYIO: COCTABIATH (PU3MUECKUE paccKas3bl M 3a]1aud Ha OCHOBE MPOCTEHIINX (PU3NYECKUX MOiesel
(mpeIMeTHBIX, PUCYHKOB, CXEMaTHUECKUX PUCYHKOB, CXEM); HAXOAUTh U (HOPMYJIUPOBATh PEIICHUE 3aJaul C IOMOIIIBIO TPOCTEUIINX MOAeeH (IpeaMETHBIX,
PHUCYHKOB, CXEMaTHUECKUX PUCYHKOB, CXEM).
CpenctBoM (opMHUPOBaHUS 3TUX JEUCTBUHM CIY)KUT yueOHBIH MaTepuall U 3aJjaHus ydeOHUKa, OPUEHTUPOBAHHBIEC HA IMHUU PAa3BUTHUS CPEICTBAMU IIPEAMETA.
Kommynuxamuenvie YV/I:

JIOHECTH CBOIO MO3MIIMIO J0 APYTUX: O(GOPMIISTE CBOIO MBICIb B YCTHON M MMCbMEHHOM peuH (Ha ypOBHE OJHOTO MPEIOKEHUS UM HEOOJIBIIOr0 TEKCTa).

YV VYV

Crnymath ¥ MOHUMATh PeYb JPYTHUX.

UuraTh U nepecka3bIBaTh TEKCT.

CpenctBoM (HOpMUPOBAHUS ITUX JEHUCTBHUI CIYKUT TEXHOJOTHUS MPOOIEMHOT0 Iuanora (Mo0yXAaroIIHii U TIOBOAAIINN AUAJIOT).
CoBMecCTHO TOTOBapUBATHCA O MPaBUIaX OOIICHUS U TIOBEICHUS B IIIKOJIE U CIIEIOBATh UM.

YV V.V VY

Y4uThCs BBIIOJIHATH PAa3JIMIHBIC POJIA B I'PYIIIIC (anmepa, HUCIIOJTHUTECIIA, KpI/ITI/IKa).



8-i kiace
Juunocmuvimu pe3ynromamamu V3y4eHUs IPEIMETHO-METOIMIECKOTO Kypca «Du3mnka» B 8-M kiacce sSBisieTcs: (JOPMHUPOBAHUE CIISTYIONTUX YMEHHIA:
» CaMOCTOSTENHHO ONPEEATh M BHICKAa3bIBATh OOIIHE ISl BCEX JIFOJICH IIpaBUila MOBEICHHS IPH COBMECTHON pab0OTe U COTPYIHUUYECTBE (ITUYECKHE HOPMBI).
> B npemioxeHHbIX IEAAroroM CUTyalusX oOLIEHUSI U COTPYIHUYECTBA, ONMPAsACh HA 00IIKeE /Ui BCEX MPOCThIE MPaBUiIa IOBEJAEHMSI, CAMOCTOSTENb HO
JIeNIaTh BbIOOP,KaKOM IMOCTYIOK COBEPIIUTb.

CpencTtBoM JOCTHKECHHS STUX PE3YIbTATOB CIYKHUT YUeOHBIM MaTepHall U 3a1aHus ydeOHHMKA, HAIICTICHHBIC HA 2-F0 IMHUIO PA3BUTHS — YMEHUE OTIPEICIISTh CBOE
OTHOIIIEHUEK MUDPY.
Memanpeomemuvimu pesynsmamamu u3ydeHus kypca «dusnka» B 8-M Kiacce sBISIOTCS (GOPMUPOBAHHE CIEAYIOIMINX YHUBEPCATBHBIX YUCOHBIX AeHCTBUH.
Pecynamusnvie YV/I:

Onpenensars 1enb eITEIbHOCTH Ha YPOKE CaMOCTOSTEIbHO.

Y4uTbcs COBMECTHO C yUUTEIEM 0OHApYKUBATh U GOPMYIUPOBATH YUEOHYIO TPOOIEMY COBMECTHO C YUUTEIEM.
YuuTtbes MIaHUPOBaTh YU€OHYIO IEATEIILHOCTH Ha YPOKE.

Bricka3biBaTh CBOIO BEPCHIO, MBITATHCA MPEJIaraTh Croco0 €€ MPOBEPKH.
PaGoras o npeanoxxeHHOMY IJIaHy, UCIIOJIb30BaTh HEOOXOJUMbIE CPEACTBA (YUeOHUK, IPOCTeHIINe MPUOOPHl U HHCTPYMEHTHI).

CpenctBoM (hopMUPOBAHUS ITUX ACUCTBUM CIYKUT TEXHOJIOTUS POOJIEMHOI0 JUalloTa Ha 3Tarle U3y4yeHus: HOBOro MaTepuara.

YV V VV V V

OHpeI[eJ'IHTI) YCIICHIHOCTD BBIINIOJTHCHHA CBOCTO 3aaHUA B AUAJIOIC C YUYUTCIICM.

CpenctBoM (GOpMHUPOBAHUSI ITUX NEUCTBHUI CITY’)KUT TEXHOJIOTHS OIICHUBAHUS 00pa30BaTEIbHBIX TOCTHKEHUH (YI€OHBIX YCIIEXOB).
Tloznasamenvnvie YVJI:
» OpueHTHpPOBATHCS B CBOEH CUCTEME 3HAHUI: MOHUMATh, YTO HY)KHA JOTOJIHUTEIbHAS HHPOpMAIUs (3HAHUA) AJIs pelieHus yueOHOM 3a/1a4u B OJMH LIar.

» [lenatp npenBapuTeNbHBIN OTOOP HCTOYHUKOB MH(DOpMAIINK Ui pellleHus: yueOHOM 3a1auu.

> JloObIBaTh HOBbIE 3HAHUS: HAXOAUTH HEOOXOAUMYIO HH(OPMALIUIO KaK B y4eOHUKE, TaK U B MPEIIOKEHHBIX YUUTEIEM CIOBApAX U SHLUUKIIONEUsAX (B
yueOHHUKe 2-roKjacca AJisi TOro MPpeaycMOTpEeHa ClieualbHAas «IHIMKIONEANUS BHYTPU YUCOHUKAY).

> JloObIBaTh HOBBIEC 3HAHMSI: U3BJIEKATh HH(OPMAIIHIO, ITPEICTABICHHYIO B pa3HbIX (popmax (TEKCT, TabiauIa, cXema, WLTIOCTPALUs U Ap.).

> IlepepabarbiBaTh MOJy4eHHYIO HH(POPMAIUIO: HAOIIOAATh U JIeNIaTh CAMOCTOSITEIbHbBIE

BbIBOIBL. CpeicTBOM (DOPMUPOBAHUS STUX ACUCTBHIA CIYKUT Yy4eOHBIM MaTepral — yMEHHE

00BsACHATE MUp. Kommynuxkamuenvie Y'V/I:

> JloHecTH CBOIO MO3UIIMIO IO IPYTUX: OPOPMIISTH CBOIO MBICTh B YCTHOW U MHUCHbMEHHOM pedr (Ha YpOBHE OJHOTO MPEIOKEHUS UM HEOOBIIIOTO TEKCTA).

CrymaTth ¥ MOHUMATh peyb JAPYTUX.
BrIpa3uTenbHO nepeckas3biBaTh TEKCT.
Bcerynats B Oecery Ha ypoKe U B )KM3HH.

YV V V VY

Cpe,Z[CTBOM q)OpMI/IpOBaHI/IH 3TUX JSUCTBUM CIIY’KUT TCXHOJIOTHA HpOGJ’IeMHOFO Juajiora (HO6y>KILaIOH_[I/II71 Y MOABOAAIIMN IHAI0T ) H TCXHOJIOTUA MPOAYKTUBHOT'O
YTCHMUA.

A\

CoBMecCTHO AOTOBApUBATHCH O IIPpaBHUJIaX O6IJ.[€HI/I$I M MMOBCACHMA B IIKOJIC U CJIICAOBATH M.

A\

Y4uThCs BBIIOJIHATH PAa3JIMIHBIC POJIA B I'PYIIIIC (anmepa, HUCIIOJTHUTECIIA, KpI/ITI/IKa).



9-11 knaccwt
Juunocmuvimu pe3yromamamu n3ydeHus yaeOHO-METOIUUECKOTO Kypca «Dusuka» B 9-M Kiaccax sBisieTcs GOpMUPOBAHKE CIICAYIOIINUX YMECHUI:
» CaMOCTOSITeIbHO OIMPEICIIATH M BHICKA3bIBAThH OOIIUE [T BCEX JIFOJICH MpaBuiia TIOBEACHUS IPU OOIIECHUH U COTPYIHUYCCTBE (3THYECKUE HOPMBI
OOIICHUS HCOTPYAHUYECTBA).

> B camocToATeNbHO CO3AaHHBIX CUTYAIMSIX OOIICHUS M COTPYAHUYECTBA, OMUPAsACh Ha OOMIME ISl BCEX MPOCTHIE MPaBUIIa TIOBEJCHNUS, IENIaTh BBIOOD, KaKOH
MOCTYIOKCOBEPIINTb.

CpencTBOM JOCTIKEHHS ATHX PE3YIbTATOB CIY)KUT y4eOHBI MaTeprall — YMEHHE OTIPENIENATh CBOE OTHOIICHNE K MHPY.

Memanpeomemuvimu pe3yibmamamu N3y9eHns yaeOHO-METOIMIECKOro Kypca «Du3uka» B 9-oM Kitacce SBISIOTCS (OpMUPOBAHHE CIEAYIOMNX YHHBEPCATBHBIX
Y4EeOHBIX ICHCTBUIA.

Pecynamusnvie YV/I:

» CamocrosTensHO (GOPMYIUPOBATH IS YpOKa MOocie MPeABAPUTEIIHLHOTO 00CYKICHHUS.

Yunurtbcs 06HapykUBaTh U POPMyYIHpPOBaTH YUeOHYIO POOIEMY.

CocTaBisTh IJ1aH pelieHus: IpoodaeMsl (3a1aun).
PaGoras no nnaHy, cBEpATh CBOU JIEHCTBUS C LIETBIO U, P HEOOXOIMMOCTH, UCIIPABJIATH OIIUOKU CAMOCTOSITEIHHO.

YV VY

CpenctBoM (hOpMUPOBAHUS ITUX ACUCTBUN CITY>)KUT TEXHOJIOTHS MPOOJIEMHOT0 JUaiora Ha 3Tane U3y4yeHus HOBOro MaTepuana.
> B numanore ¢ yuuteneM yduThCs BbIpabaThiBaTh KPUTEPUHU OLICHKH U OTPEAEIATh CTENEeHb YCIIEUTHOCTH BBIIOJHEHHS CBOEH paboThI U pabOThI BCeEX,
UCXOs1 U3UMEIOIUXCS KPUTEPUEB.

CpenctBoM (GOpMHUPOBAHUSI TUX JICHCTBUI CIIY’)KUT TEXHOJIOTHS OIICHUBAHUS 00pa30BaTEIbHBIX TOCTHXKECHUH (YI€OHBIX YCIIEXOB).
Io3znasamenvnvie YVJI:
OpueHTUPOBATHCS B CBOCH CHUCTEME 3HaHU: CAaMOCTOSTEIBHO MPEANOJIaraTh, Kakas HHGOpMaIus HyKHa JUIsl pelieHus yaeOHO# 3a]1aui B HECKOJIBKO IT1aroB.

OtbupaTth HEOOXOAUMBIE JIJIs pElIeHHs] yUeOHOU 3a]jaul UCTOUYHUKY HH(GOPMaLUK.

JloObIBaTh HOBBIEC 3HAHUSA: U3BJIEKATh HH(OPMAILIUIO, TPEJICTABICHHYIO B pa3HbIX (hopmax (TeKcT, Tabiauila, cXxema, WLTIOCTPALUs U Ap.).
[lepepabaTbIBaTh MOMYyYEHHYIO HH(GOPMALIUIO: CPABHUBATH U TPYNIUPOBAThH (DAKThI U SBICHUS; ONPEACNIATh IPUUMHBI SBICHUHN, COOBITHI.
[lepepabaTbIBaTh MOMYy4EHHYIO HH(OPMAIIMIO: J1€1aTh BHIBOIBI HA OCHOBE 00OOIICHHS 3HAHHH.

[IpeoGpa3zoBbiBaTh HHGOPMAIIUIO U3 OJHOM (POPMBI B IPYT'yI0: COCTABJIATh MPOCTOMH MJIaH M CIIOXHBIN TJ1aH y4eOHO-HAYYHOTO TEKCTA.

YV V VYV VY

IIpeobpa3oBbIBaTh HH(GOPMALIHIO U3 OJHON (OPMBI B IPYTYIO: MPEACTaBIATh HHGOPMALIMIO B BUJE TEKCTa, TAOIULIBI,

cxembl. CpeicTBOM (pOPMUPOBAHUS ITUX JEHCTBUNA CIIY)KUT Y4eOHBIN MaTepHall.

Kommynuxamuenvie YV/I:

> JloHecTH CBOIO MO3MIHUIO JI0 IPYTUX: 0(OPMIIATH CBOM MBICIIM B YCTHOM M MMCbMEHHOMN pedr ¢ YUE€TOM CBOMX YUEOHBIX U )KU3HEHHBIX PEUEBBIX CUTYAIH.

> JloHecTH CBOIO MO3MIIMIO J0 JAPYTUX: BHICKA3bIBATh CBOIO TOUKY 3PEHMS U MBITAThCsl €€ 000CHOBATh, MPUBO/IS ApTYMEHTHI.

» Caymars ApYyrux, NbITaThCs MPUHUMATH IPYTYIO TOUKY 3pE€HUS, OBITh TOTOBBIM U3MEHHUTDH CBOIO TOUKY 3PECHUSI.

CpenctBoM (popMHUPOBAHUS ITUX JEHCTBUN CITYKHUT TEXHOJOTHS MPOOIEMHOr0 Auanora (mooy>kaaomuil 1 NOABOAIIUN AUAOT).

» YuTaTh BCIyX U PO ce0s TEKCTHl YIeOHUKOB U IIPU 3TOM: BECTH «IUAJIOT C aBTOPOM» (IIPOrHO3UPOBATH Oy/ylllee YTeHHEe; CTAaBUTh BOIIPOCH! K TEKCTY U MCKATh
OTBETHI;IPOBEPSTH c€051); OTACNATH HOBOE OT U3BECTHOTO; BBIACIATH INIABHOE; COCTABIIATD TUIAH.



CpenctBoM (GOpMUPOBAHUS ITHX ACUCTBHUIA CITY)KUT TEXHOJIOTHSI MPOTyKTHBHOTO YTCHHUSI.

» JloroBapuBaThCsl C JIFOJMMU: BBIIIOJIHSAS PA3IMUHBIE POJIM B IPYIIIE, COTPYIHNUYATh B COBMECTHOM PELIEHUU MPOOIEMBI (3a1a4H).

> Y4uTbCS YBaXUTEJIBHO OTHOCUTHCA K ITO3ULIUU JIPYTOr0, MbITATHCA
noroBapuBatbcsiCpecTBOM (GOpMUPOBAHUS STHX ICHCTBHIA CITY)KUT paboTa B
MaJIbIX IpyHIax.

Hpe}IMeTHLIe IVIAHUPYEMBIC PE3YJIbTAThI
Oﬁllll/lMl/l NMPpEAMETHBIMHA PE3YyJbTAaTaAMMU SABJAIOTCHA

BBITycKHUK HAY4UTCS:

BI)IHyCKHI/IK MOJTYYUT BO3MOKHOCTb HAYYHUTHCA:

® co0Omromath npaBuia OE30MaCHOCTH M OXPaHbI TPY/AA MPU paboTe ¢ yu4eOHBIM MIa00PATOPHBIM
000pyI0BaHUEM;

®  [IOHWMAaTh CMBIC]T OCHOBHBIX (DH3UUECKUX TCPMHHOB: (PH3HUCCKOE TENO0, (PU3ruecKoe
®  sBicHHE, pU3MUecKas BEINMYUHA, CIUHUIBI H3MEPEHHUS;

®  pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIH (PU3NUECKHMXMETOIOB;
AQHAJIM3UPOBATh OTACIbHBIC 3TAIIbI IIPOBENCHUS UCCIIEIOBAHUM U

®  YHTEpPNPETHPOBATH PE3YIbTAThl HAOMIOAECHHUH U OIIBITOB;

®  CTaBUTH OMBITHI [10 HCCIEAOBAHUIO (PU3MUECKHX SBICHUH WM QH3HIECKUX CBOHCTB Tenbe3
HCIIONB30BAHUS MPAMBIX H3MEPEHHI; IIPU 3TOM (OPMYIHPOBATh MpodIeMy/3aady ya1eOHOro
9KCIIEPUMEHTA; COOMPATh YCTAHOBKY M3 NPEUIOKEHHOI'0 000PYI0BaHUS; IPOBOJUT OIBIT U
(OpMyITUPOBATH BHIBOJBI.

®  [IOHMMATh POJIb SKCIIEPUMEHTA B OJy4€HUH Hayd4HO! HH(opManuy;

®  [IPOBOJUTH MPSAMbIE H3MEPEHUS (PH3MUYECKHUX BEIMUYHMH: BPEeMs, pacCTOsSHHE, Macca Tena,00beM, CHIIa,
TeMIiepaTypa, aTMocepHOe JaBiIeHHe, BIAKHOCTD BO3AYXa, HAIPSDKEHHE,CHIIA TOKA, paIualliOHHbIH
(oH (C UCTIONB30BaHKEM J03UMETPA); TIPH TOM BBIOMPATH ONTUMAIIBHBIN CIIOCO0 M3MEPEHHS U
HCIOJIb30BaTh MIPOCTEUILINE METOABI OLIEHKU ITOIPELIHOCTEN U3MEPEHUI.

®  TIPOBOJUTH HCCIIEOBAHUE 3aBUCHUMOCTEN (PU3NIECKUX BEIMYUH C HCIIOIB30BAHIEM HPSMBIX
M3MEpEeHNi: PU TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATh PE3yabTATHIIONYIEHHOMN
3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BHIE TAOJIHI U rpaduKoB, AenaTh BBIBOABI 10 Pe3ylIbTaTaM
HCCIIEJOBAHMUS;

®  TIPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUCCKHUX BEIMUMH: TIPH BBIITOTHEHUN N3MEPEHNICOONpPaTh
9KCTIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS MPEII0KEHHON HHCTPYKIINH, BBIYUCIATH 3HAUYCHUE BETNINHbI
1 aHAIN3UPOBATH MOIYYSHHBIE PE3YIbTAaThl C YUETOM 3alaHHON TOYHOCTH N3MEpPEHNH;

®  AHAJIM3HMPOBATH CUTYALMH MPAKTHKO-OPHEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUXIIPOSBICHHUE
N3Y4EHHBIX (PM3MUYECKUX SBICHHUIN WM 3aKOHOMEPHOCTEH 1 IPUMEHSTh
MMEIOIINECs 3HAHUS JUIS UX O0BSICHEHUS;

®  TIOHMMAaTbh NPHHIMITEI ISHCTBHS MAIIMH, TPUOOPOB M TEXHUUECKUX YCTPOWUCTB, YCIOBHUSINX 0€30MacHOT0
HCTIOJNB30BaHUs B IOBCEAHEBHOM KU3HH;
WCTIONB30BATh NPH BHIMOIHEHNN YyI€OHBIX 3a/1a4 HAy9IHO-TIONYJISIPHYIO JINTEPaTypy OQHU3NIECKUX
SIBIICHUSIX, CIPABOYHBIE MaTepHaJbl, pecypchl MHTepHeT.

®  0CO3HaBaTh LIEHHOCTh HAYYHBIX MCCIIEIOBAHHUMN, POJIb (U3UKUB
PAcCIIMPEHNUH MIPECTaBICHUI 00 OKpYXKAIoIIeM MUpE U ee BKJIaJ B
yIIy4IlIeHHe KauecTBa KHU3HH;

®  UCIOJIB30BaTh MPUEMBI IOCTPOCHUS (PU3NUECKUX MOJIENEH, ToNCKa 1
(hOpMyYIHPOBKH JI0KA3aTENCTB BBIBUHYTHIX THIIOTE3 U
TEOPETUYECKUX BBIBOJIOB HA OCHOBE
AMITMPUYECKH YCTAHOBJICHHBIX ()AKTOB; CPAaBHUBATh TOUHOCTEU3MEPEHUS
(M3HYECKHX BEIMYMH II0 BEIMYNHE HX OTHOCHTEIBHOUIIOTPEIIHOCTH IPH
MIPOBEIEHUH NPAMBIX U3MEPEHUN;

®  CaMOCTOSITENILHO IPOBOJUTH KOCBEHHbIE H3MEPEHUS U
uccrenoBaHus GU3MIECKUX
BEJIMYMH C UCIIOIBb30BAaHUEM Pa3JINYHbIX CIIOCOO0B U3MEPEHUA(PU3NIECKUX
BEITMYMH, BEIOUPATh CPEACTBA M3MEPEHHS C YI€TOM HEOOX ONUMOM
TOYHOCTH M3MEPEeHNil, 000CHOBBIBATh BBIOOp criocoba U3MepeHus,
aJIeKBAaTHOT'O OCTaBJIECHHOUN
3aJa4e, MPOBOAUTH OLIEHKY TOCTOBEPHOCTH MOTYYEHHBIX
PE3yIbTaToB;

®  BOCHPHHUAMATH HHPOPMAIHIO PU3MIECKOTO COCPIKAHHS BHAYIHO-
MOMYJIIPHOMU JINTEPAType U CPEICTBAX MACCOBON MH(pOPMAIHH,
KPUTHYIECKH OLICHUBATH ITOTyICHHYIO
HHPOPMALINIO, aHATH3HUPYS €€ COoAep KaHne U TaHHbIE OOMCTOYHUKE
nHpOpMaLNH,

®  co3/1aBaTh COOCTBEHHBIEC MICHMEHHBIC H YCTHBIE COOOIIEHIS OPU3MIECKIX
SIBIICHUSX Ha OCHOBE HECKOJIBKIX MCTOYHMUKOB MH(OPMAIIHH,
COIIPOBOXKAATH BHICTYIUICHHUE MPE3CHTAINCH, YIUTHIBasi OCOOCHHOCTH
ayIUTOPUH CBEPCTHUKOB.




IIpenmeTHbIe pe3yabTaThl
o0ydeHus ¢pu3uKe B OCHOBHOI HIKOJIE.

Knace BBINYCKHUK HAYYUTHCHA BoInyCKHHK MOJTYYUT BO3MOKHOCTH HAYYHThHCS
7 kmacc MexaHHYeCKHE SIBJEHHUS MexaHu4ecKHe siBJEHUA
* pacro3HaBaTh MEXaHUYECKHUEC SABJICHUS 1 OOBSICHATH HA OCHOBE UMCIOIIUXCS 3HAHUI OCHOBHBIC CBOMCTBA * UCIOJIb30BATh 3HAHUS O MEXaHUUYECKHX SIBJICHUSAX B
WINYCIIOBHS IPOTEKAHUSI ATHX SIBICHUH: paBHOMEPHOE TIPSIMOJIMHEHHOE IBIDKEHUE, CBOOOJHOE T1a/IeHHE TIOBCEIHEBHOM JKU3HU I 00ECTICUEHHS
Ten, 0e30MacHOCTH TIPU OOPAIICHUH ¢ TIPUOOpaMu U
HEBECOMOCTh, HHEPIIHS, B3aUMOJICHCTBHUE Tel, Tiepeada JaBiIeHus TBEPbIMU TEIaMHU, KUIKOCTSIMH U Ta3aMu, TEXHHYECKUMH YCTPONCTBAMY, [l COXPAHEHHUS
aTMoc(epHOe NaBJcHUE, IJIaBaHUE TEJl, PABHOBECHE TBEPBIX TeEII, 3JI0POBBSI ¥ COOJTIO/ICHHS HOPM 9KOIIOTHHECKOrO
MOBEJICHUS B OKpYXKalollel cpeie; ® MPUBOIUTD
* OMKCHIBATh U3YUCHHBIC CBOWCTBA TEJI U MEXaHUUCCKHE SBJICHUS, HCIIONB3Yys (DU3NUICCKUC BEJIMYUHEL: MTYTh, MIPUMEPHI MPAKTUYECKOTO UCTIOIb30BAHUS
CKOpPOCTb, Macca Tena, INIOTHOCTh BENIECTBA, CUJla, JABJICHUE, KWHETUUECKAs YJHEPT U, IOTECHIIUAJIbHAS SQHEPT U], (u3MYECKUX 3HAHNH O MEXaHMYECKHX ABJIECHHAX H
MexaHu4ecKasi paboTa, Mexanuueckast MomHocTh, KI1/] mpocToro MexaHusma, cuiia TpeHUs, IPH OIUCaHUN (pr3HHECKHX 3aKOHAX; MCIIONb30BAHIS
TPABMIILHO TPAKTOBATH (PU3MUECKUM CMBICI UCTIONB3YEMBIX BETMYUH, UX 0003HAYEHHUS M €IUHUIIBI M3MEPEHHUS, BO306HOBj1’IeMHX VCTOYHHUKOB SHEPIUH; TIOHAMATD
HaxoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMUYUHY C IPYTUMH BETUUMHAMMU; * aHAJIM3HPOBATh Beeobuuit XapakTep q’yHﬂéMeHTam’m’lx 3aKOHOB (3aKOH
CBOMCTBA TeJ, MEXaHUUECKHE SIBIICHUS M TIPOLECCHI, HCTIONB3Ys (PH3MYECKUE 3aKOHBI M IIPUHIIMITBL: 3aKOH COXPAHCHHA MCXAHITICCKON SHEPTIH, 3AKOHBCCMUPHOTO
N TATOTEHHS) U OrPAaHUIEHHOCTh
COXpaHEeHMs YHEPTUH, paBHOAEHCTBYIOMAs cuila, 3akoH ['yka, 3axoH [lackans, 3akoH ApxuMmena; pyu 3TOM HCTIONb30BAHHS YACTHBIX 3aKOHOB (3aKoH T'yka, 3aK0H
pa3nuyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €0 MaTeMaTU4eCKOe BhIPaKEHHE; ApXHMe/Ia H JIp.); * IPHEMaM TIOUCKa 1
* peliaTth 3aJlauu, UCTIONb3Ysl (PU3NUECKHEe 3aKOHBI (3aKOH COXpaHeHHs SHepruu, 3akoH ['yka, 3akoH [lackais, OPMYITHPOBKH 10KA3aTE/bCTB BLABUHYTHIX TUIIOTES
3aKoH Apxumerna) u GopMyIibl, CBSI3bIBAIOLIME PU3MIECKHE BETMYHHBI (IIyTh, CKOPOCTb, Macca Tella, INIOTHOCTh 11 TEOPETHUECKHX BHIBOJIOB HA OCHOBE
BCIIIECTBA, CWIa, JaBJICHUE, KUHETUYCCKasA DOHEPTUsd, IOTECHIHAJIbHAA SHEPI'HA, MEXaHNIECKasa paGOTa, OMIIMPUYECKH YCTAHOBJICHHBIX (baKTOB; * HAXOOUTh
MexaHundeckas MomHocTh, KITJI mpocToro Mexannsma, cuiia TpeHHsI CKOJIBKEHHUSI, Ha OCHOBE aHAJIN3a YCIOBHUS aJICKBaTHYIO NIPEIUIOKEHHOM 3a1aue (PU3NUECKYI0 MOJICIb,
3a]1au¥ BBIJICISTh (PU3MYECKUE BEIMUMHBI U (POPMYIIbI, HEOOXOAUMBIE JUIsl €€ PEeIleHHSs], U TIPOBOJMUTH PacUEThI. pasperaTh npodieMy Ha OCHOBE
MMEIOTUXCSl 3HAHNH TI0 MEXaHHKE C
HCTIOJIb30BaHIEM MaTEeMaTHUECKOro almapara,
OLIEHUBATh PEATHHOCTH IOTYUYECHHOTO 3HAYCHUS
(hu3nyECcKOi BEINYNHBI.
Kuace BbINyCKHUK HAYYUTHCSA BbinycKHHMK MOJTY4YUT BO3MOMKHOCTH HAYYMThHCS
8 Kiacc TenJjioBblie siBJeHUS TenJioBble siBJEeHNUs

pacro3HaBaTh TEIUIOBBIE SBICHUS U OOBSCHATH HA OCHOBE UMEIOLIMXCS 3HAHUI, OCHOBHBIE CBOMCTBA MIIU YCIIOBHS
MPOTEKAHUS ATHX SBICHUHA: MUPQy3ns, M3MEHEHHe 0O0bEéMa Tel NpH HarpeBaHUH (OXJAXIEHHWH), OoJbImas
CKUMAEeMOCTh Ta30B, Majas CKHMAaeMOCTb XHAKOCTEH W TBEPABIX TeJ;, TEIUIOBOS PABHOBECHE, HCIAPEHUE,
KOHICHCAIIUs, IUIABJICHNE, KPUCTAJUIN3aLHs], KUIIEHHE, BIAXKHOCTh BO3yXa, Pa3JIMYHBIE CIIOCOOHI TeIUIoNepeIadH;
* ONUCBHIBATh M3Y4EHHBIE CBOWCTBA TENl M TEIUIOBBIEC SBICHUS, UCTIONB3Ys (U3MUECCKHE BETHMYUHBL: KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSIS SHEPT U, TEMIIepaTypa, yaenbHas TeIUIOEMKOCTh BEIIECTBa, YACIbHAS TEIUIOTa IUIABJICHHUS
U 1apooOpa3oBaHMs, yAENbHAS TEIUIOTa CTOPAHWs TOIUIMBA, KO3()(MHUIHMEHT IOIE3HOrO0 ASHCTBUS TEIIOBOI'O
JIBUTATENs; NPU ONMUCAHWM TPABWIIBHO TPaKTOBAaTh (DM3UYECKHH CMBICI HCIONB3YEeMbIX BEIHYHH, HX
0003HaYEHHST ¥ EAUHHUIII

M3MEpEeHNs, HAaXOAWUTHh (POPMyYNbI, CBS3BIBAIONINE IAHHYIO (DU3NUECKYIO BEIMUMHY C APYTUMH BEIHMYMHAMI;

*UCIIONB30BATh 3HAHHMS O TEIUIOBBIX  SIBICHUSAX B
MTOBCEAHEBHOM KHM3HH IS 00ecredeHns10e30MacHOCT TIPH
oOpamieHnn ¢ MpuOOpaMu M TEXHUIECKUMH YCTPOHCTBAMH,
IUIL  COXpAHEHMs 3J0pOBbS W  COOJNIOAEHHS  HOPM
JKOJIOTMYECKOr0 TIOBEACHHS B  OKpYKawolell  cpexe;
NPUBOJHUTH NPUMEPBI IKOJIOTMYECKHX MOCIEACTBHNA PabOThI
neurateneii  BHyTpeHHero  cropanus  ([IBC),

TEIUIOBBIX W THIAPODJICKTPOCTAHLMUM; * NPHUBOIUTH




aHaJIM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIE SIBJICHHS U ITPOLIECCHI, HCIOB3Ys 3aKOH COXPAaHEHUsI SHEPT U, Pa3INYaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M €ro MaTeMaTH4YeCKOE BBIPAKCHHE; ® pa3indaTh OCHOBHBIC INPH3HAKU
MoJIeJIel CTPOEHUSI Ta30B, KUIKOCTEH U TBEPJBIX TEJ; * pelIaTh 3a/laul, UCIOIb3Ys 3aKOH COXPAHEHHUS SHEPTUH B
TEIIOBBIX TIporieccax, (OpMYIbl, CBS3bIBafONIME (M3MUYECKHUE BEIMYMHBI (KOJMYECTBO TEIUIOTHI, BHYTPEHHSA
SHeprus, TeMIieparypa, yieibHas TeINIOEMKOCTh BEIECTBa, ylelbHas TEIUIOTa IUIABICHUS U NapooOpa3oBaHus,
yaenbHasl TeIIOTa CrOpaHHs TOIUIMBA, KOI(M(HUIMEHT MOJE3HOro JAEHCTBUS TEIUIOBOTO JBUTATENS): HA OCHOBE
aHaJM3a YCIOBHS 3a7ayd BBIIENATH (pU3nMUecKue BeNMYMHBI U (HOPMYIBl, HEOOXOIUMEBIE ISl €€ peuieHus, U
TIPOBOJIUTD PACYUETEHI.

DJIeKTpUYecKHe H MATHUTHBIE SIBJIEHUS

pacrio3HaBaTh JIEKTPOMArHUTHBIE SIBIICHHS U OOBSICHATH HA OCHOBE NMEIOIUXCSl 3HAHUH OCHOBHBIE CBOWCTBA MITH
YCIIOBHS TIPOTEKAHUS STHUX SIBJICHUIA: 3JIEKTpU3alMs TeJl, B3aUMOJIEHCTBIE 3apsi0B, HaArpeBaHNE MPOBOJHUKA C
TOKOM, B3aWMOJEHCTBHE MarHWTOB, AEHCTBME MArHUTHOrO TIOJII HAa MPOBOJHHMK C TOKOM, NPSIMOJIIMHEHHOE
pacnpocTpaHeHHE CBeTa, OTpaKeHHE U IPENOMIIEHHE CBEeTa, * ONUCHIBATh W3Y4YEHHBIC CBOWCTBA Tel U
9JIEKTPOMAarHUTHBIE SIBJICHHS, HCIONB3Ys (M3NUECKHE BENMYHMHBL DJEKTPUYECKUI 3apsi, Ccuia TOKa,
JNIEKTPUUECKOE HANIPsDKEHHE, DIIEKTPUYECKOE COIIPOTHUBIICHHE, YIEIbHOE COPOTHBICHHE BEIlecTBa, padoTa ToKa,
MOIIIHOCTh TOKa, ()OKYCHOE pPacCTOSHHE W ONTHYECKas CWJa JIMH3BL, TPH OMHMCAHWH TPAaBHJIBHO TPAKTOBATH
(bI/IBI/I‘-ICCKI/Iﬁ CMBICJT HUCIIOJIB3YEMBIX BEJIIMYHH, WX O6OSHa'—IeHI/I$I 1 €AWHUIbI U3MEPCHUS; YKa3bIBaThb q)OpMyJ'lbI,
CBs3BIBAIOIINE JaHHYIO (bI/I3I/I‘IeCKy}O BEJIMYUHY C JApYrvMMHU BEIUYMHAMU;® aHAJIU3HUPOBATH CBOMCTBA TCII,
AJIEKTPOMATHUTHBIE SIBICHHSI M TIPOLECCHI, UCTIONB3Ys (PU3UUECKUE 3aKOHBI: 3aKOH COXPAHEHHMS JIEKTPUUECKOT0
3apsna, 3akoH OMa I ydacTka Lem, 3akoH J[xoymns — JIeHna, 3aK0H NPpSIMOJIIMHEHHOT 0 pacpoCTpaHEHHs CBETa,
3aKOH OTPa)KEHHs CBETa, 3aKOH IPEIOMIICHHUS CBETA; IPU 3TOM Pa3liMyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U
€ro MaTeMaTHYEeCKOEe BHIPAXKCHHE; * PelaTh 3aJa4yM, UCIIONb3ys (pU3MYecKHe 3aKOHBI (3akoH OMa Ui ydacTka
nen, 3akoH /oy — JleHna, 3aK0oH MPSAMOIMHEHHOr0 pacpOCTpaHEHHUS CBETa, 3aKOH OTPayKEHHs CBETa, 3aKOH
IpenoMiIeHHs cBeTa) M (OpPMyNBL, CBs3bIBaOIME (PU3MYECKHE BENMYMHBI (CHJla TOKA, JIIEKTPUYECKOE
HanpsDKEHUE, 3JIEKTPUYECKOe CONPOTHUBIICHHE, YIEIbHOE CONPOTUBICHHE BelecTBa, paboTa TOKA, MOLIHOCTb
TOKa, (POKYyCHOE PACCTOSTHUE M ONTHYECKas CHJIa JIMH3BL, (POPMYJIBI pacuera SIEeKTPHIECKOr0 CONPOTUBIICHHUS IIPH
MIOCTIEZIOBATENIHHOM H IapajljIeIbHOM COSAMHEHNH IPOBOAHMKOB); HA OCHOBE aHAJIN3a YCIOBHS 3aJa4YH BBIACIATh
¢dr3rYecKkre BETMYUHBI X (GOPMYJIBI, HEOOXOANMBIE IS €€ PelIeH s, U IPOBOIUTE PacueTh

NPUMEPBl  TPAKTHYECKOTO  HWCIIONB30BaHMUSA (PH3MYECKUX
3HAHWH O TEIUIOBBIX SBJCHHAX; * pa3iM4yaTh TPAHUIIBI
MPUMEHUMOCTH (PU3UUECKHUX 3aKOHOB, TTOHUMATh BCEOOUTHIA
xapakTep (QyHZaMEHTAIBHBIX (PU3NUECKUX 3aKOHOB (3aKOH
COXpaHEHMs] OJHEPrMW B TEIUIOBBIX  Mpoleccax) |
OrpaHWYEHHOCTh HCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB;

e mpuéMaM Toucka U (OPMYIHPOBKH IOKa3aTelbCTB
BBIJIBUHYTHIX THIIOTE3 U TEOPETUUECKHUX BBHIBOJOB Ha OCHOBE
SMIIUPUYECKH  YCTAaHOBJICHHBIX  (DAaKTOB; * HaxXOIUTh
aJICKBaTHYIO TPEUIOKEHHON 3ajade (HU3MYECKYI0 MOJIEb,
paspemaTh mpoOieMy Ha OCHOBE WMEIOIIMXCS 3HAHMH O
TEIUIOBBIX SBJICHUSIX C UCIIOJIb30BAHHEM MAaTeMaTHYECKOTO
anrapara MOLEHWBATh PEATLHOCThH MOJYYEHHOTO0 3HAYCHUs
(hm3nUeCcKOi BEINYNHEI.

DJieKTpUYecKHe H MATHUTHBIE SIBJIEHUSI

*HCII0JIb30BAaTh 3HAHUA 06 QJICKTPOMArdMTHBIX SABJICHUAX B
MOBCEAHEBHOM KHU3HM I 00ecIieueHus] 0€30MacHOCTH TPU
oOpaieHnu ¢ NpudopaMy M TEXHHYECKUMH YCTPOHCTBAMHU,
JUIE  COXpaHEHHWS 3JI0pOBbsi W COONIOJEHUS  HOPM
OKOJIOTHYECKOr0 MOBEICHUS B OKpYXalomed cpene;
IOPUBOJUTL IPUMEPHl  IPAKTUYECKOI'O  UCIIONB30BAHHMS
(U3HYeCKUX 3HAHUH O DJIEKTPOMATHUTHBIX SBJICHHAX; °
pa3nuyaTh IPaHHIB IPUMEHUMOCTH (M3MYECKHX 3aKOHOB,
MOHMMAaTh BceoOIIMiXapakTep (yHIaMEHTaIbHBIX 3aKOHOB
(3aKOH  COXpaHEHHsS  DJJCKTPUUECKOro  3apsga) W
OrPaHMYECHHOCTh HCIIOIB30BAaHMS YAaCTHBIX 3aKOHOB (3aKOH
Owma mns ydacTka nenw, 3akoH J[xoyns — Jlenma u ap.); ¢
OpUeéMaM IOCTPOeHHs (U3MUYECKHX MOAENEeH, IMOWCKa H
(OpMYIMPOBKM JIOKA3aTENBCTB BBIABHHYTBIX THIIOTE3 H
TEOPETHYECKUX  BBIBOJOB HA  OCHOBE  OMIIMPHYECKH
YCTaHOBJIICHHBIX ~ (DAaKkTOB; * HAaxXOmUTh  aJEKBATHYIO
NpEeUVIOKEHHON 3ajade (M3MYECKYI0 MOZENb, pa3peniaTh
mpobieMy Ha  OCHOBE  HMEIOIIMXCA  3HaHWH 00
SNEKTPOMArHUTHBIX ~ SIBJICHHSX € HCIOJB30BaHUEM
MaTeMaTH4eCKOro ammapara W OLEHHBAaTh PEajbHOCTh
TOJTy4EeHHOT'O

3HauYeHUS (PU3NUECKON BETMYHHBI.

Kaace

BbINyCKHMK HAYYUTHCS

BbInyCcKHMK NOJYYHT BO3MOKHOCTh HAYYHTHCS

9 kiacc

MexanndecKkue sIBICHHS

* pacIio3HAaBaTh MEXaHWYECKUE SBICHUS U OOBSCHATH Ha OCHOBE MIMEIOIINXCSI 3HAHUI OCHOBHBIE CBOWCTBA WM
YCIIOBHS TPOTEKAHUS THUX SBJICHUI: PaBHOMEPHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBIKCHHE, CBOOOTHOE
MaJCHUE TeJ, HEBECOMOCTb, PAaBHOMEPHOE IBW)KEHHUE [0 OKPY)KHOCTH, HWHEpLHS, B3aUMOJCHCTBHE TeT,
repegaya

MexaHn4YeCcKHE SIBICHHUS

* HCIIOJIL30BATh 3HAHUA O MEXAaHWYECKHUX SBJIEHUAX B
TIOBCEAHEBHOM KW3HH Il 00CCIeUeHHI 0e30MacCHOCTH TIPU
oOpaIieHnu ¢ mpudopaMu u




JIaBJICHUS] TBEPABIMHU TEJIAMH, JKHJIKOCTSAMHU W ra3aMH, aTMoc(epHOe JTaBlieHHE, TUIaBaHHUE TeJl, paBHOBECHE TBEPABIX
TeN, KoJjeOaTenbHOE [BIDKEHHE, PE30HAHC, BOJHOBOE [BIDKCHHE;, °* OIMCHIBATH H3YYCHHBIE CBOWCTBA TENl H
MEXaHWYECKHE SIBJICHHS, MCHONB3Yd (DU3MUECKHE BEIMYHMHBI IMyTh, CKOPOCTb, YCKOpEHHE, Macca Teja, IIOTHOCTh
BEIIIECTBA, CHJIA, JIaBJICHUE, NMITYJIbC Tela, KHHETHUEeCKasl SHEPTHsl, MOTeHINAIbHAasl SHEPrHsl, MeXaH4deckasi paboTa,
MexaHudeckas MoiHocTh, KIT/] mpocToro Mmexanu3ma, cuiia TpeHHs, aMIUTUTY/a, IEPUOJ X YacTOTa KoJieOaH!i, JUTHHA
BOJIHBI M1 CKOPOCTB €€ PaclpOCTpaHEeHHUs; IIPU OTMCAHUH TPABUIIBHO TPAKTOBATh (PU3NUECKHUN CMBICI UCIIONb3yEMbIX
BEIMYMH, MX OOO3HAYEHHS W EIUHMIBI MU3MEPEHUs, HaXOOUTh (OPMYIBI, CBS3BIBAIOIIUE NaHHYIO (DU3NUECKYIO
BEJIMYMHY C IPYTUMH BEIWYMHAMU; * aHAIN3UPOBATH CBOMCTBA TEJ, MEXaHUYECKHE SIBJICHHS U MPOLIECCHI, UCTIONb3YS
(u3MyecKkre 3aKOHBI M NMPUHIMIBL: 3aKOH COXPaHEHUsI SHEPTUH, 3aKOH BCEMUPHOI'O TATOTEHHS, PABHOJACHCTBYIOIIAS
cuna, I, II u III 3axonsl HeroTOHA, 3aKOH cOXpaHEHHs UMITyJbca, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena; npu
9TOM pa3yinyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M €r0 MAaTeMaTHYecKOe BBIPAXKCHHUE; ® Pa3inyaTh OCHOBHBIC
MIPU3HAKHM U3YYEHHBIX (M3MYECKUX MOJIeTIel: MaTepHabHas TOUKa, MHEPIHAIbHAs CUCTEMa OTCUETa; * PeIIaTh 3a/1auu,
UCTIONB3Ys PU3NYECKUe 3aKOHBI (3aKOH COXPaHEHHUS SHEPTUH, 3aKOH BCEMHUPHOT'O TATOTEHHSI, TIPHHIIMI CYMEPIO3UIIHH
cui, I, IT u III 3axkonsr HeloTOHA, 3aKOH COXpaHEHMs MMITYJibca, 3aKOH ['yka, 3akoH Ilackans, 3akoH Apxumena) u
(dbopMynbl, cBs3bIBaroNIMe (PU3NUECKHE BENUYUHBI (IIyTh, CKOPOCTh, YCKOPEHUE, Macca Tena, IUNIOTHOCTh BEllleCTBa,
cuia, JaBJieHHe, WMIIYJIbC Tela, KHHETWYecKas SHeprus, IMOTeHIMallbHas OJHEeprus, MexXxaHudeckas paboTa,
MexaHnueckass MouHocts, KIIJ] mpocToro Mexanusma, cuiia TPEHUsI CKONBKEHHS, aMIUTUTY/a, MepHol ¥ 4acToTa
KoJje0aHui, JUIMHA BOJHBI M CKOPOCTh €€ pACIpOCTPAHEHHMS): Ha OCHOBE aHalKM3a YCJIOBUS 3aJaudl BBIICISTH
¢dusnueckre BeMIuHbI ¥ ()OPMYIIbI, HEOOX OJJMBIE JJIsl €€ PELICHUs, U TPOBOAUTHPACUETHI

TenJioBble siBJICHUS

* Pacro3HaBaTh TEIUIOBBIC SIBJICHHUA U OOBACHATH HA OCHOBE MMEIOIIMXCS 3HAHUM, OCHOBHBIE CBOICTBA WJIH YCIOBHS
NPOTEKaHUsl 3TUX sBICHUN: IUQPy3us, u3MEeHeHHe oO0beMa Teln IpU HarpeBaHuM (OXJIAXKICHUH), OobIiIas
C)KMMAEMOCTb T[a30B, Majas CXHMMAeMOCTb MXHMIKOCTEH M TBEPIABIX Tell; TEIUIOBOE DPAaBHOBECHE, HCIApEHHE,
KOHJEHCAlWs, IUIaBJICHUE, KPUCTAIUIN3alys, KUIICHHE, BIAKHOCTh BO3/yXa, Pa3jIMYHbIC CIIOCOOBI TEIUIoNepeqayH;
OIMCHIBATh N3y4YEHHBIC CBOMCTBA TEJ U TEIUIOBBIE SIBJICHHS, UCTIONbB3YS (PU3MUYECKIE BETNUUHBL: KOIHMYECTBO TEIUIOTHI,
BHYTPEHHSI1 3HEprusi, TEMIIepaTypa, yIelbHas TEIUIOCMKOCTh BEIIECTBA, YAENbHAas TEIUIOTa IUIABICHUA U
napooOpa3oBaHus, yaelabHas TEIUIOTa CrOPaHKs TOIUIMBA, KO3((HIIMEHT OJIE3HOr0 ASHCTBHSA TEIIOBOTO IBUIATENS;
IPU ONMCAHUU HPABUIBHO TPAKTOBATH (DM3WYECKUH CMBICT HCIOJIb3YEMBIX BEIWYMH, UX OOO3HAUCHUS W €IMHUIIBI
U3MEpEHHs, HaXOmUTh (POPMYJbI, CBS3BIBAIONIME INAHHYIO (HM3MYECKYI0 BEIMYMHY C IPYIUMH BEIMYUHAMHE; *
aHaJIM3UPOBATh CBOMCTBA TeJl, TEIUIOBBIC SIBJIEHHS U IPOIECCHI, UCIONb3Ysl 3aKOH COXPAHEHMsSI PHEPTHH; pas3indyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M €r0 MaTeMaTHYECKOE BBIPAKEHHE; * pa3lINyaTh OCHOBHBIC MPU3HAKH MOAENeH
CTPOEHHUSA Ta30B, XKUAKOCTEH M TBEPIBIX TEJI; * PEIIaTh 3a7a4M, MCIONb3Yys 3aKOH COXPAaHEHHS YHEPIHMH B TEIUIOBBIX
mporeccax, (OpMyNbl, CBA3bIBAIOMINE (U3UUECKUE BETUYMHBI (KOMMUYECTBO TEIUIOTHI, BHYTPEHHSS JHEPIHS,
TeMIlepaTypa, yAElbHas TEIUIOEMKOCTh BEIECTBA, yAENbHAs TEIUIOTA IUIABICHHUS M NAapooOpa3oBaHMs, yZIETbHas
TEIIoTa CrOpaHus TOIUIMBA, KO3((HIMEHT ITOJIE3HOT0 ISUCTBHUS TEIUIOBOIO IBUIATENs): Ha OCHOBE aHAIIN3a YCIIOBHUS
3a/1a4¥ BRIACITATHh (GU3MIECKUE BETMIUHBI U (POPMYITBI, HCOOXOIUMEBIE JUIS €€ PEIICHNUS, ¥ TPOBOIAUTH PACUCTHI.
DJieKTpUYecKHe H MATHUTHBIE SIBJIeHUs

: * Pacrmo3HaBaTh 3JIEKTPOMATHUTHBIC SIBIICHNS M OOBSICHATH HA OCHOBE MMEIOINXCS 3HAHUH OCHOBHBIE CBOWCTBA MIIH
YCIIOBUSI POTEKAHMUS 3THX SBJICHHUN: 3JEKTPU3AIHA TEJ, B3aNMOACHCTBIE 3apsiIOB, HATPEBAHHE TPOBOTHUKA C TOKOM,
B3aMMOZICHICTBHE MAarHUTOB, JJIEKTPOMAarHUTHAS WHIYKOWS, ACHCTBHE MAarHUTHOTO ITOJIST HAa TPOBOAHHK C TOKOM,
MIPSMOJIMHEWHOE PaclpOCTpaHEHHE CBETa, OTPAXEHWE W TIPEJIOMJICHHWE CBETa, IHCIEPCHs CBETa; * OIMCHIBATH
M3y4EeHHBIE CBOICTBA TEJ M 3JIEKTPOMArHUTHBIE SIBICHHS, UCIIONB3Ys (DM3MUECKNE BETMUUHBL: 3JIEKTPUIECKHUN 3apsif,
CHJIa TOKA, JJIEKTPHUUIECKOE HANPSDKEHNE, HIICKTPHIECKOE COITPOTHUBIICHHE, yeTbHOE COITPOTHURIICHHE BEIIECTBa, padoTa
TOKa, MOIIHOCTh TOKa, (DOKYCHOE pACCTOSIHHME W ONTHYECKas CHa JIMH3BI; HPH OMNHCAHUM IPABUIBHO
TPaKTOBATh (PU3UUECKUI CMBICT HCIIOIb3YyEMBIX BEIUYMH, WX OOO3HAYEHWS W EIWHHIBI M3MEPEHUs; YKa3bIBaTh

TCXHUYCCKHUMU YCTp OﬁCTBaMH, JIIsL COXpaHCHUA
310pOBbsI U CO6J'IIO,H€HI/I$I HOpPM  3KOJIOTHYCCKOI'0O
MOBCACHHUA B 0pr>1<a10mel71 cpeac; ¢ INpUBOAUTH

MPUMEpPHI MTPAKTHYECKOTO HCIIOIb30BAHMS (PHU3MUECKUX
3HaHMH O MEXaHMYECKHX SBICHUSIX U (DPU3NUECKUX
3aKOHaX; UCTIOIH30BAHHMS
HCTOYHHKOB SHEPIHH;
MOCTIECTBUI HCCIIEI0BaHUA
KOCMHUYECKOTO IPOCTPAaHCTBA; * pa3iiMyaTbh T'PAHUIIBI
NPUMEHUMOCTH  (U3WYECKUX  3aKOHOB, IOHMMAaTh
BceoOInuit xapakTep (yHIaMEHTATBHBIX 3aKOHOB(3aKOH
COXpaHEHHs] MEXaHHYECKOW YHEPTHH, 3aKOH COXpaHEHHS
UMITyJbCa, 3aKOH  BCEMHUPHOTO  TATOTEHHS) U
OIpaHWYEHHOCTh HCIOJIb30BAHUSI YaCTHBIX 3aKOHOB
(3akoH I'yka, 3aKoH ApxuMena u ap.); * IpuéMam IoHCKa
nu q)OpMyJ'lI/IpOBKI/I JO0Ka3aTCJIbCTB BbIABUHYTBIX T'MIIOTE3
U TCOPCTUYECKUX BBIBOJOB Ha OCHOBC OMITMPHUYCCKH
YCTaHOBJICHHBIX d)aKTOB; ®* HaxoOuTb aJAC€KBATHYIO
NpeUIOKEHHOW  3ajaue  (HU3MYECKyl0  MOJEb,
paspeliaTh npodieMy Ha OCHOBE HWMEIOIINXCS3HAHUM
MO0 MEXaHUKE C HCIOJIb30BaHUEM MaTeMaTHYECKOro
anmapara, OIIGHMBaTh  pPEAIbHOCTh  IOJYYEHHOrO
3Ha4YeHHs (PU3UUECKOM BETUUHHBIL.
TenJioBble sIBJIEHUSI
* WCIONB30BaTh 3HAHUS O TEIUIOBBIX SIBJICHHUAX B
IMOBCEAHEBHON XU3HMA I 00ecreueHus 0e300aCHOCTH
npu  oOpalieHHMH ¢ NpHOOpaMU U TEXHHUYECKUMHU
YCTPOWCTBAMH, JJISI  COXPAaHEHUS  3JI0POBbsI U
COOMIOZIEHHsT HOPM  JKOJIOTMYECKOTO TOBEICHUS B
OKpYyKaromiei cpene; MPUBOAHTH MPUMEPBI
OKOJIOTHMYECKIX TIOCIEACTBUI paboThl ABHTaTENeH
BHyTpeHHero  cropanmsi  ([IBC), TemmoBelx
THIPOAICKTPOCTAHIUI;  *  MPHUBOIUTH  IPHUMEPHI
MPAKTHYECKOr'0 HCIONb30BaHMS PU3NIESCKUX 3HAHUN O
TEIJIOBBIX  SIBJICHHSIX; pasnu4ath  TPAHUIIBI
NPUMEHUMOCTH  (DM3MYECKUX 3aKOHOB, OHHMATh
BceoOmmii xapaktep (QyHAaMEHTaIbHBIX (UIUICCKUX
3aKOHOB (3aKOH COXpAHEHMS JHEPIHMH B TEIUIOBBIX
mnpoleccax) ©M - OrPaHUYEHHOCTh  HCIIONB30BaHUS
YACTHBIX 3aKOHOB;
* IpuéMaM IMOoKCcKa W (HOPMYITHPOBKH JIOKA3aTENBCTB
BBIIBUHYTHIX THIIOTE3 M TEOPETUYECKHX BBHIBOAOB Ha
OCHOBE OSMIMPHYECKH YCTaHOBJICHHBIX (DaKTOB; *
HaxXOAWTh  AACKBAaTHYIO  IPEAIOKEHHOM  3ajade
(u3mueckyro Mopenb, paspemarb I[podieMy Ha

BO300HOBJIIEMBIX
JKOJIOTAYECKUX




(bopMyIbl, CBA3BIBAIONIME JAHHYIO (DM3UYECKYIO BEIUUUHY C APYTMMH BEIMYHMHAMM;® aHAIU3UPOBATh CBOICTBA Tell,
9JIEKTPOMArHUTHEIE SIBICHUS M TIPOIECCHI, MCHONB3Ysl (U3MYECKHE 3aKOHBI: 3aKOH COXPAHEHHUS 3JIEKTPHUYECKOTO
3apsna, 3akoH OMa JyIst ydacTka mend, 3akoH Jkoyns — JleHIa, 3aKoH NPsIMOJIMHEHHOr0 pacpocTpaHEeHHsI CBETa,
3aKOH OTPayKeHUsI CBETA, 3aKOH MPEJIOMJICHHUS CBETa; IIPH 3TOM Pa3iindaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U €T0
MaTeMaTH4ecKoe BBIPAKEHHUE; * pellaTh 3aJadd, UCIOJb3ys (HU3MYecKre 3aKoHbI (3akoH Oma Juisl ydacTka IeTH,
3akoH JIxoynsi — JleHna, 3aKoH TPSIMOJNMHEHHOTO paclpOCTPaHEHHs! CBETa, 3aKOH OTPAKEHUsI CBETa, 3aKOH
TIPEJIOMJIEHHsI CBeTa) U (hOPMYIbI, CBSI3bIBAIONINE (PU3NUECKHE BEIUYMHBI (CHIIa TOKA, SJIEKTPUUECKOE HarpshKeHUE,
AJIEKTPUYECKOE COIPOTHBIICHUE, YIENBHOE CONPOTHBIIEHHE BEIIeCTBa, paboTa TOKA, MOIIHOCTh TOKa, (poKycHOe
paccTosiHE W ONTHYECKasl CHJIa JIMH3BL, (POPMYIIBI pacdeTa IEeKTPUIECKOr0 COIPOTHBIICHUS MPH TT0CIIE0BATEIbHOM
U TapajyieIbHOM COeJUHEHHH ITPOBOJHHUKOB); HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4H BBIACIATH (PU3NUECKHE BETHIHHBI
u opMyIibl, HEOOXOUMBIE JUIs €€ PEIISHNUS], U IPOBOANUTH PACUETHL. © * PACIIO3HABATH AJIEKTPOMArHUTHBIC SIBICHUS U
OOBSCHITh Ha OCHOBE MMEIOIIMXCS 3HAHWUA OCHOBHBIC CBOMCTBAa WIIM YCIIOBHS MPOTEKAHHS OTHUX SIBICHUIA:
QJIEKTpHU3ALMS TeJl, B3aMMOJCHCTBUE 3apsiiOB, HAarpeBaHHE INPOBOJAHMKA C TOKOM, B3aUMOJIEHCTBHE MAarHUTOB,
QJIEKTPOMAarHUTHasE WHAYKIMS, JEeHCTBUE MAarHUTHOTO TIONS Ha TPOBOJHHMK C TOKOM, TIPSIMOJIMHEIHOE
pacrpocTpaHeHUe CBETa, OTPAKEHUE U MPEIIOMIICHHE CBETa, IUCIIEPCUs CBETA; * OIIMCHIBATh N3YUEHHbIE CBOICTBA Tel
U DJEKTPOMAarHUTHBIC SIBJICHUS, WCIONb3Yyd (HU3MYecKue BENMYMHBL DJIEKTPUYECKHH 3apsj, CHia TOKa,
ANIEKTPUUECKOE HAMPSHKEHHE, AJIEKTPHUECKOE CONPOTHBICHHE, yAEIbHOE CONMPOTHUBIICHHE BELIeCTBa, paboTa TOKa,
MOIIHOCTh TOKa, (DOKYCHOE paccTOSHHE W ONTHYeCKas CHja JIMH3bL, NPH OMHCAHHH TPAaBHIBHO TPAKTOBATh
(U3MUECKUI CMBICIT UCIIONB3YeMbIX BEIMYMH, MX OOO3HAUEHMs M €IWHMIBI U3MEPEHUs; YKa3bIBaTh (OPMYIIbI,
CBS3BIBAIOIINE [AaHHYIO (U3MUYECKYI0 BENIMYMHY C JPYI'MMHM BEIMYMHAMM;* AaHAJIM3MPOBAaTh CBOHCTBa Tell,
JJIEKTPOMarHUTHBIE SIBJICHUS W MPOLIECCHI, MCIONb3Ys (PU3NUECKUE 3aKOHBI: 3aKOH COXPAaHEHHsS DJICKTPUYECKOrO
3apsiza, 3akoH OMa Jy1s ydacTka nenH, 3akoH Jxxoyns — JleHIa, 3aKoH NPSIMOJIMHEHHOr0 pacpoCcTpaHEHUsI CBETa,
3aKOH OTPa)KCHHs CBETa, 3aKOH IPEIOMJICHUS CBETA; IIPH 3TOM Pa3InyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €ro
MaTeMaTH4eCKOe BBIPAXKEHHE; * pelIaTh 3aJayd, HCIOIb3ys (U3MYecKue 3aKoHbl (3akoH OMa Ui ydacTKa ILemy,
3akoH JDxoynsi — JleHa, 3aKOoH NPSIMOJNIMHEHHOIO paclpOCTPAHEHMSI CBETa, 3aKOH OTPAKCHUsI CBETa, 3aKOH
NpEeNOMIIEHHS CBeTa) U (pOPMYJIbI, CBA3BIBAIONINE (HDH3UIECKUE BETHIMHEI (CHJIa TOKA, 3JEKTPHYECKOe HAIPSHKEHHE,
JNIEKTPUYECKOE CONPOTHBIICHHE, YIEIbHOE CONPOTHBIIEHHE BEIECTBa, paboTa TOKAa, MOIIHOCTH TOKa, (HOKYCHOE
paccTosHME W ONTHYECKas CHIIA JIMH3bL, GOPMYIBI pacyeTa IeKTPHIECKOro CONPOTHBIICHUS TP HOCIeI0BAaTEIbHOM
U [apajuleNIbHOM COSMHEHUH NPOBOAHMKOB); Ha OCHOBE aHAJIM3a YCIOBHS 3a/1a4¥ BBLACNATH QU3NYECKUE BEIUYHHEI

OCHOBE HMECIOLIMXCSI 3HAHWHA O TEIUIOBBIX SBICHUSIX C
UCTIONB30BAaHMEM  MaTeMaTHYecKoro  ammapara |
OLICHHBAaTh  PEAJbHOCTh  IMOJYYCHHOrO  3HAYCHHUS
(U3HYECKOH BETHMYNHEL

DJeKTpHYecKHe M MATHUTHBIE SIBJICHUS

HCIIONB30BATh 3HAHUS 00 3JEKTPOMATHUTHBIX SBJICHUSX B
HOBCE/THEBHOW KM3HU JuIs olecrieueHus 0e300acHOCTH
Opy_ OOpallleHuH ¢ mpubopaMu W TEXHUYECKUMH
YCTPOICTBaMHU, LTSl COXPAHEHHUS 37I0POBbsI i COOTFOICHHSI
HOPM 3KOJIOTHYECKOr0 MOBEICHHUSI B OKpYXKatoIIieit cpesie;
* MPUBOIUTH TPUMEPHI MPAKTHICCKOTO HCIONb30BaHUS
(bU3HYECKUX 3HAHUNA O 3JEKTPOMATHUTHBIX SBJICHHSAX;
pasnuyaTh TPaHHIBl  MPUMEHUMOCTH  (PU3UYECKUX
3aKOHOB, MOHUMATh BCeoOUMit Xapakrep
(yHIaMEHTaNbHBIX ~ 3aKOHOB  (3aKOH  COXpaHEHHs
AIIEKTPHUYECKOTO 3apsiaa) 1/1 OrPaHUYEHHOCTD
HCTIONB30BAHMSI YACTHBIX 3aKOHOB (3akoH Oma s
yuacTka uenu, 3akoH J[Dxoyns — Jlenna u gp.);
npuéMaM TMOCTPOeHUsT (PU3NYECKUX MOJIelNel, ToHCKa |
(hOpMYIUPOBKU TOKA3aTENbCTB BBIABUHYTHIX THIIOTE3 M
TEOPETHYECKUX BBIBOZAOB HAa OCHOBE OMIIMPHYECKH
YCTaHOBJICHHBIX (DAKTOB, * HAXOIUTh aJCKBATHYIO
HpeTIOKEHHOHN 3a/1aue (pU3NUECKYI0 MOJIEeIb, pa3peniaTh
npobieMy Ha OCHOBE MMEIOIIMXCS 3HaHUH 00
JNEKTPOMAarHUTHBIX ~ ABJIEGHHUSAX C  HCIOJIB30BaHUEM
MaTeMaTHYECKOro anmapara U OLEHHMBATh PEAIbHOCTD
HOJTy4EeHHOI'0 3HaYeHUS! (PU3NUECKOI BETMYHHBI.

KBaHTOBbBIE SIBJIEHUSA

u GhopMyIIbl, HEOOXOAUMBIE Ul €€ PELIECHUs], U IPOBOINUTH PACYETHL.

KBanToBbl€e ABJICHHUS

* Pacro3HaBaTh KBAHTOBBIC SIBICHUS M OOBSICHSITH HA OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHbBIC CBOWCTBA MIJIU YCIIOBUS
MPOTEKaHUsI ATUX SIBJICHHI: ©CTECTBEHHAas M HWCKYCCTBEHHAs PaJHOAKTUBHOCTb, BO3HHKHOBCHHE JIMHEIYATOrO
CHEKTpa M3JIyYCHHsI; * ONMUCHIBATh W3y4YCHHbIC KBAHTOBBIC SIBJICHHS, UCIONb3ys (PU3NYECKHE BEIMYHMHBI: CKOPOCTh
AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBeTa, MEPUOJ| MONypaclajia; MPH OMHUCAHUM TPABHIBHO
TPAaKTOBaTh (DHU3MUYECKUI CMBICIT HCIONB3YEMbIX BEIMYMH, MX O003HAYCHHUS M CMHHUIIBI U3MEPCHUSI, yKa3bIBATh
(GopMynbl, CBA3BIBAIONIME JAHHYIO (HU3HMYECKYIO BEIMYMHY C JPYrUMH BEIHYHMHAMH, BBIYHCIISATH 3HAUYCHHE
(U3NUECKO BETUUUHBI, * aHATM3UPOBATH KBAHTOBBIC SIBJICHUSI, UCTIONB3Ys (PU3MIECKUE 3aKOHBI U ITOCTYJATHI: 3aKOH
COXpaHEHHs JHEPIWH, 3aKOH COXPAHCHHUS HJIEKTPUUYECKOrO 3apsiia, 3aKOH COXPAaHEHHsS MAacCOBOTO YHMCIA,
3aKOHOMEPHOCTH M3Jy4CHHS U MOTJIOMICHHUS CBETA ATOMOM;® Pa3invaTh OCHOBHbIC MTPU3HAKH TLIAHETAPHOW MOJEIN
aToMa, HYKJIOHHOH MOIEIH aTOMHOTO S1pa; * MPUBOJUTH NPUMEpPHI NPOSBICHHUS B MPHUPOJC M MPAKTUICCKOTO
WCTIONB30BaHUs PAJHOAKTUBHOCTH, SIEPHBIX M TEPMOSICPHBIX PEAKIHi, IMHEWIAThIX CIIEKTPOB.

JIeMEHTbI ACTPOHOMHH

* pa3TUyYaTh OCHOBHBIE MPU3HAKK CYTOYHOT'O BpAIleHHs 3BE3AHOTO HeOa, nBrkeHus JIyapl, CoNHIA U TUTAaHET
OTHOCHTEITEHO 3BE3]I; * IOHUMATh Pa3IMIns MEKIY TeMONCHTPUICCKON U TEOIEHTPHUIECKOM CHCTEMaMH MUpPa

*  JCIONB30BATh OMYyYCHHBIE 3HAHUA B IIOBCEIHEBHON
JKU3HH Tpu  oOpameHnn ¢ npudopamMu  (CUSTUHK
MOHM3UPYIOMINX YAaCTHL, MO3MMETP), Ul COXpaHEHHs
300POBbSI M  COONIIONEHMS HOPM  3KOJOTHYECKOTO
TIOBEICHUS B OKPYXKAIOIIEH cpefie; *COOTHOCUTD SHEPTHIO
CBSI3H aTOMHBIX fA1ep ¢ Ie(eKTOM Macchl, * MPUBOAUTH
NpUMEpBl  BIUSAHHSA PaJMOaKTHBHBIX H3JYYCHHH Ha
JKMBBIC OpraHM3Mbl, TOHUMATh HPUHIMI JeHCTBUS
JO3MMETpa; * IIOHMMaTh SKOJIIOTMYECKHEe NPOOIEeMBbl,
BO3HHUKAaIOIINE  IIpH UCIIOJIB30BAaHUH ATOMHBIX
JNIEKTPOCTAHIMH, W WYTH pEIICHUS 3THX HpodieMm,
TIepPCIIEKTHBbI WCIIONb30BAHMS YIIPaBISIEMOT0
TEpMOSIIEPHOTO CHHTE3A.

® HCIIOJIB30BaTh TMOJTYYCHHBIC 3HaHUA B




MIOBCETHEBHOMN XHM3HU NPU OOpAIeHUH C IPHOOpamMu
(CYETUNK MOHM3HMPYIONMX YacTHI, JO3UMETp), IS
COXpDaHEHMs 3/I0POBbSI UM  COOJIOJEHHS HOPM
9KOJIOTMUYECKOr0 MOBEJICHNS B OKpYXaroIlel cpere;
COOTHOCHTh DJHEPIHI0 CBS3M aTOMHBIX siA€p C
neekToM Macchl; * MPUBOAWTH MPUMEPHI BIUSHUS
palMoOaKTUBHBIX W3JIy4eHUI Ha KHMBBIE OPTraHU3MBI;
NMOHMMAaTh TPHHIMIT JEHCTBUS  JO3UMETpa; *®
MOHMMATh 3KOJIOTHYECKHE TTPOOIEMBI, BO3HUKAIOIIUE
NPU UCIIONB30BAaHUM ATOMHBIX JIJIEKTPOCTAHIUH, |
NyTH pEleHus] JTUX MpolieM, TepCleKTHBBI
WCIIONb30BAHMSL  YIPABIIEMOr0  TEPMOSZEPHOTO
CHHTE3A.

DJIeMeHThI ACTPOHOMHUH

YKa3bIBaTh O6H_H/IC CBOMCTBA M OTJIMYHS IIIAHET
3eMHOH rpymnmnbl U IJIAHET- TUIaHTOB; MaJIbIX TEI
ConHeyHOM  CHCTeMBI W OONBIINX  IUIAHET,
MOJNB30BAThCSL  KapTOM  3BE3MHOrO  Heba  TpH
HaOMIOJeHUAX  3BE&3AHOrO0 Heba; *  pasiuyaTth
OCHOBHBIC XapaKTEPUCTHKH 3BE37 (pa3mep, IIBET,
TeMIepaTypa), COOTHOCHUTh I[BET 3Be3Abl C €€
TeMIIepaTypoH; * pa3Iu4aTh I'UIOTE3bI O
npoucxoxaeHni CONHEeYHOH CUCTEMBI




PesyibTaTtamn ¢popmupoBanust UKT-koMneTeHTHOCTH 00y4YalOIMXcsi HA ypokax GU3HKHU OyAYT ABIATHCS CAeAYIOIMEeHABBIKH

BoinmyckHUK HAYIHTCS

B]:IlIyCKHI/IK MOJIYIUT BO3MOKHOCTh HAYYUTHCH

—paboTath € OCOOBIMH BHIAMH COOOIIEHMH: JHarpaMMaMH, KapTaMHu U CITyTHUKOBBIMH
¢dororpadusmu

—M30HUpaTENTbHO OTHOCUTHCS K MH(OPMALIUK B OKpYXKarolieM HH(POPMAIIHOHHOM ITPOCTPAHCTBE;

— BBICTYIATh C ayJHOBHIEONOAEPIKKOMI

— UCIIOIb30BaTh BO3MOYKHOCTH AJIEKTPOHHOM MOYTHI T HH(OPMAIIMOHHOTO O0MEHa;

—OCYHIECTBIISITH ~ 00pa3oBaTeNbHOE  B3aMMOJCHCTBUE B MH(OPMALMOHHOM  IIPOCTPaHCTBE
00pa30BaTENBLHOTO YUPEXKICHUS (MOTyUYeHHE W BBINOJIHEHNE 3aJIaHui, TMOJy4eHHe KOMMEHTapHeB,
COBEPIIEHCTBOBAHHE CBOEH PabOThI);

— co0ITI0/1aTh HOPMBI HH(OPMAIIMOHHOMN KYJIBTYPbI, STUKH U 1PaBa;

— UCIIONIb30BAaTh Pa3IMYHbIC MPUEMBI Morcka HHGopManuu B IHTepHeTe, MOMCKOBBIE CEPBHUCHI,

CTPOUTD 3aIpPOCHI JJIsl MOUCcKa UHHOPMALIMK ¥ aHATU3UPOBATh PE3yJIbTaThl MOMCKA;

— UCIIOJIB30BaTh PA3JIMYHBIC 6I/I6J'II/IOTC‘-IHLIC, B TOM YMCJIC DJICKTPOHHBIC, KaTaJIOTH JIJId ITIOMCKa
HEOOXOIUMBIX KHUT;

— BBOAUTH PE3yAbTaThl U3MEPEHUH U Apyrue HudpoBbie JTaHHbIE I UX 00pa0OTKH, B TOM YHCIE
CTATUCTUYECKOW M BU3YaIH3alMY;

— CTPOUTH MaTeMaTUYECKHE MOJCIIH;

— IPOBOAUTH SKCIIEPUMEHTHI M HCCIIEA0BAHNS B BUPTYAJIbHBIX JIAOOPATOPHSX

—IPOEKTUPOBATh M OPTaHU3OBBIBATH CBOIO MHAWBHIYAJIbHYIO U TPYIIIOBYIO NESTEIbHOCTS,
OpPraHMU30BBIBAThH CBOC BpeMs ¢ ucrnonb3oBanueM UKT.

—  NpoeKmuposamsv OU3AUH cOOOUeHUll 8 COOMEEMCMBUU C 3a0a4amu U
cpedcmeamu 0OCMasKu,

—  NOHUMAMb COOOWEHUS, UCNOAb3YS NPU UX OCHPUAMUL GHYMPEHHUE U
BHEWHUE CCOLIKU, PA3TUYHbIE UHCMPYMEHMbl HOUCKA, CHPABOYHbIE
UCTMOYHUKU (8KTIIOUASL OBYSI3bIUHbIE).

—  83aUMOOEUCNBOBAMb 8 COYUANLHBIX CEMSIX

— @3aumoldelicmeosamsy ¢ NAPMHEPAMU € UCHOIb30BAHUEM
803modcnocmeti Humepnema.

—  UCNONb3068AMb PA3IUYHbIE NPUEMbL NOUCKA UHpopmayuu enmepneme
6 X00e YueOHOU 0estmenbHOCIL.

—  NpOBOOUMb eCMeCMBEeHHOHAYUHbIE USMEPEHS], 6600UMb PE3YIbIANIbL
usmepenull u Opyaux yupposvix OaHHLIX U 00pabamvléams ux, 6 Mom
yucne CMmamucmu4ecky U ¢ NOMOWbIO 6U3YANUZAYUU,

—  aHanusuposamv  pe3yibmanivl ceoell desimenbHOCmU u
3ampavueaemMvlix pecypcos.

Pe3ym,TaTaMn (l)OpMHpOBaHl/lﬂ OCHOB y‘leﬁHO-I/ICCJIe)JOBaTeJILCKOﬁ H HPOQKTHOﬁ ACATCIBbHOCTH

o0yyalomuxcs Ha YPOKax(Ppu3uKu OyayT ABJISTHCS CledyIolHe HABBIKH

BbInycKHHK HAy4YHTCS

Bbll'lyCKHl/lK MOJYIHUT BO3MOKHOCTb HAYYHUTHCHA

— IUIAHUPOBATH U BBIMOJIHATE yI€OHOE HCCIIEIOBAHIE U YIEOHBIM IPOEKT, UCIONB3Ys 000PYIOBaHHE,
MOJIETIH, METOABI U TIPHEMBI, aJICKBAaTHBIE NCCIEAYEMOM podiieMe;

—pacno3HaBaTh U CTABUTh BOMPOCHI, OTBETHl HAa KOTOPbIE MOTYT OBITH IOMYYEHBI ITyTEM HAYIHOTO
HCCIIEIOBAaHMs, OTOMPATh aZIeKBaTHBIE METOBI HCCIEIOBAHHS, ()OPMYIHPOBATH BBITEKAOIINE U3
HCCIIEIOBAHNS BHIBOBI,

—  CamMocmosimenbHO 3a0yMbl8amb, NIAHUPOBAMb U GbINOIHSMb YUeOHOe
uccreoosarue, yueOHblli U COYUANbHbIU NPOEKM,

—  UCNONBb3068AMb MAKUE MAMEMAMUYECKUE MEMOObL U NPUEMbL, KAK
nepebop JNO2UYECKUX 603MOJICHOCMEI, Mamemamuyeckoe
MoOdenuposarue;




— WCIIOJIb30BaTh TAKHE MAaTEMATHUECKUE METOJbI ¥ TIPHEMBI, KaK aOCTPaKIUs U UACAIHU3AIHNS, | — UCNOIb306AMb  MAKUE  eCIMECMBEHHOHAYYHbIE Memoobl U
JIOKa3aTeNbCTBO, JOKAa3aTEIbCTBO OT NPOTUBHOTO, JOKAa3aTEIbCTBO [0 AHAJIOTHH, npueMbl, Kax abcmpazuposauue om npuexoosiuyux axmopos,
ONPOBEPKEHNE, KOHTPIPUMEDP, UHAYKTUBHBIE U NEAYKTUBHBIE PACCYKIEHUS, TOCTPOECHUE U NpoBEPKA HA  COBMECMUMOCIb C  OpYyeUMU  U3BECHHbIMU
HCIOJHEHUEAITOPUTMA; daxmamu,

—WCIOJIb30BaTh TaKUE CCTECTBCHHOHAYYHBIC METOABI W TPUEMBI, Kak HaONIOJCHHUE, | — UCNOIb306AMb  HEKOMOopble Memoobl  NOJYYEHUS  3HAHUL,
IOCTAHOBKA MPOOJIEMbI, BBIJIBIDKCHHE THUIIOTE3bl, 3KCIICPUMEHT, MO/JICIIMPOBAHUE, Xapaxkmepuvie Ol COYUATbHBIX U  UCTMOPUHECKUX  HAYK:
KCIIOJb30BAaHME MATEMAaTUYCCKMX MOJIENIEH, TEOpeTHYeckoe O00OOCHOBaHHE, yCTaHOBJICHHE AHKeMupoB8anue,  MOOCIUPOBAHUE,  NOUCK — UCHOPUUECKUX
IPaHUI] IPUMESHUMOCTH MOJICIIH/TCOPUH; 00pazyos;

—HCIIOIb30BaTh HEKOTOPBIE METOAbI MOJY4YEHUS 3HAHWM, XapaKTEpHbIE NJIsi COUUAIBHBIX U | — YeleHanpasiento u OCO3HAHHO paszsusamy ceou
HUCTOPUYECKUX HAyK: TIIOCTAaHOBKA MPOOJIEMbI, OMPOCHI, OMHCAHHE, CPAaBHUTEIBHOEC KOMMYHUKAMUEHbIE CHOCOOHOCHU, 0CE6AUEATNb HOBbLE A3bIKOGbIE
HUCTOPUYECKOE OINKMCAHHME, OOBSCHEHHWE, HCIONb30BAHUE CTATUCTHYSCKUX JIAHHBIX, cpeocmea
MHTEpIpeTalus (GakTos; — 0CO3HABAMb CEOI0 OMEEMCMEEHHOCMb 3d  0OCHOBEPHOCHb

— SICHO, JIOTMYHO ¥ TOYHO M3IIaTaTh CBOKO TOUKY 3PEHHSL. NOJIYYEeHHbIX 3HAHULL, 3d KAYeCmB0 B8bINOTHEHH020 NPOEKmA.

Pe3y.]'[I)TaTaMI/l NPUMEHCHUSA TEXHOJIOIMHU CMBICJI0BOI0 YTCHUS MMPHU paﬁoTe C TEKCTOM oﬁyqalomuxm Ha ypokax (l)l/I3HKH6y2]yT ABJIATHCA CJICAyIOHue

HaBbIKHU
Bbll’lyCKl{]{lK HAYyYUTCHA BLIHYCKHPIK IMOJYYHUT BO3MOKHOCTb HAYYUTHLCHA
—OPUCHTHUPOBATHECA B COACPKAHNU TEKCTA U IIOHUMATB €ro I_IeJIOCTHHﬁ CMBICII: — Kpumudecku OntHocumscs K qubopmauuu;
—HaXOIUTh B TEKCTE Tpe6yeMy}o I/IHq)OpMaI_II/I}O; —  Haxooums cnocodwvl npoeepKu npomueopedusou qubopMauuu;

— onpeodensims 00CMOBEPHYIO UHDOpMayuo 8 cryuae

—pemaTh y4eOHO-TIO3HABATEIbHBICE M YICOHO-TIPAKTHYCCKHUE 3aJadu, TPEOyIomme )
HATUYUSNPOMUBOPEHUBOLL.

MOJTHOTO UKPUTHYECKOTO MOHUMAHHUS TEKCTA!
—TIpeo0pa3OBhIBaTh TEKCT, UCIIONB3Ys HOBBIE (POPMEI ITpencTaBiIeHus nHpopManuu: GopMyITsL,

rpaduKH, TUarpaMMbl, TAOIHIIBI (B TOM YHCIIE AUHAMUYECKUE, JJIEKTPOHHBIC, B YACTHOCTH B

MPAKTUIESCKUX 3a]]a4ax ), IepeXOUTh OT OJHOI'0 PEICTABICHUS TAHHBIX K IPYroMY;

—HMHTEPIPETUPOBATh TEKCT: OOHAPYKUBATh B TEKCTE NOBOIBI B IMOATBEP)KICHHUE BBIIBUHYTHIX
TE3HCOB

OOyuaromuecs TaHHOTO Kjlacca npopoibkarT o0yuenue B coorsercTsur ¢ [IOOIT OO0 — 2010. ConepxaHue NporpaMM MPaKTUIECKH UASHTUYHO, OAHAKO
H3MEHSIETCs CIIMCOK JabopaTtopHbIX U nmpaktuueckux pador. B IIIIOIT OOO — 2015 BBoauTcs AeneHue 1ad0paTopHBIX padOT Ha HECKOJIBKO TUHOB. CIHCOK paboT
3HAYUTENIFHO PACIIMPEH 110 CPAaBHEHHUIO C paHee MCHOJIb3yeMbIM. JlaHHBIN MepedyeHb IepeceKaercs ¢ nepeuHeM jabopatopHbix pador, npemiaraemsix Ha I'MA o
mporpaMMaM OCHOBHOHM Imikoibsl B (opme OI'D. B mensx moaroroBkd oOy4aroIIMXCsl K WTOrOBOH aTTecTallid B JaHHYIO pabodyl0 HpOrpaMMy BKITIOYEHBI
npeanaraemole JadopatopHbsie padoTel. KypcuBoM BbleneHbl paOoThl, BKIIOUEHHBIE B 9KCIIEpUMEHTalIbHYI0 yacTe OI'D no ¢usuke.



Tun IlepeyeHnnb J1abOPaTOPHBIX U Knac ®opmupyemsbie YY ] Hcnoan3yemoe  oOGopyaoBaHue LeHTpA
JadopaTopHoii NPaKTHYeCKUX pador c «Touka poctay»
padoThI
[IpoBenenue 1. W3mepenue pazmepoB Tell. 7 ITo3naBaTenbHbIE: CTPOUTH MOJIENb (CXeMy) | MyJIbTHAATYHK st U3MepeHust
MIPSIMBIX 2. V3amepenune pazMepoB MaJbIX TeEIL. 7 Ha OCHOBE YCIIOBHH 3aauu W/uiK criocodaee | GU3MYECKHX BeJHYMH (TeMmepaTypbl,
U3MEpEeHU I 3. MzmepeHune macchl Tena. 7 penieHusl. CIWJIbl, TOKAa, HANPSKEHHUS, YCKOPEHMHS,
buznuecKux 4. U3mepenne oobema Tena. 7 PeryasituBHble: onpenensiTb HEOOXOIUMBIE | JaBJIEHUs, MATrHUTHOTO noJist),
BEJINYMH 5. M3mepeHue CUIIbL. 7 JNEHCTBUSL B COOTBETCTBUU C  Y4E€OHOMU | JIEeKTpUMUYeCKHii KOHCTPYKTOP , HOYTOYK C
6. M3amepeHune BpeMeHH mporecca, 7,9 | 3amaueii W  COCTaBIATH AITOPHTM  HX | MPOrPAMMHBIM 0O0ecIedeHueM
nepuoa KojaeoaHwuii. 7,8 BBITIOJIHEHHS;  OMKCBHIBATH  CBOW  OIBIT,
7. U3mepeHue TeMrnepaTypsbl. 8 ohopMIISIs €r0 IS TIepeauu PYTUM JTHOISIM
8. M3mepeHue cuiibl TOKa B €T0 8 B BHUJIC TE€XHOJIOTUU PEIICHUS MPAKTUUECKUX
perynupoBaHHe. 8 3a/1a4 OIpeIe]IeHHOT0 Kiacca.
0. N3mepenue HanpsiKeHUs. 8 KoMMyHuKaTHBHbBIE:
10.  HM3mepeHue yrioB MajeHUs U 9 OpraHu30BBIBAT
MIPETIOMIICHUSI. b yueOHoe
11.  U3mepenue pOKYyCHOTO PaCCTOSTHUS B3aMMO/JICHCTBUE B T'PYIINE; OPraHU30BBIBATH
JIUH3BI. yueOHO€ COTPYAHUYECTBO M COBMECTHYIO
12.  U3mepeHue paanoakTUBHOTO (OHA. JICSITEIIBHOCTD C YUUTEJIEM M CBEPCTHUKAMHU
Pacuer 1. U3mepenue nnomnocmu eujecmsa 7 ITo3HaBaTenbHBbIE: CTPOUTH MOJIEND (CXEMY)
meepoo2o mend. Ha OCHOBE
MTOJTY4EHHBIM 2. Onpedenenue koappuyuenma mpenus 7 YCIIOBHH 3a71a4M W/ WM CIIOcO0a €€ perieHus.
CKOTIbIHCEHUS.
pe3yabTaram 3. Onpeoenenue dcecmKoOCmMU NPYHCUHDL. 7 PerynsiTuBHbIe: oOmIpenensiTh
HE0OXO0IUMBbIE
IIPSIMBIX 4. Onpeodenenue sbimankugaroujeri CUbl, 7 COOTBETCTBHHU C y4eOHOI 3a1a4ei 1
I/ISMCPCHI/Iﬁ ()elzcmgy}ou/;eﬁ COCTABJIATH aJITOPUTM UX
3aBUCHMOIO OT | Ha NOCPYACEHHOE 8 HCUOKOCHb Meo. BBINIOJIHEHHSA;,  OOOCHOBBIBATH U
HIIX OCYIIIECTBIISITh  BBIOOP
U3MEPEHHNS). 5. I3MepeHue ckopoCTH paBHOMEPHOI'O 7 AL ICPEAATH IPYTUM JIFOAM B BUJIC
JBUKEHUS TEXHOJIOTMH PELICHUs
6. Usmepenne YCKOPEHHSI 9 MPaKTUYECKUX 3a/a4 OMPEAEIIEHHOIO KJIacca;
PaBHOYCKOPEHHOTO CBEPATDH CBOM
JBYYKEHUS. JENCTBUSA C LIEIBIO, U, IO BO3MOYKHOCTH,

HCIIPABJIATDH OIINOKH
CaMOCTOATCIIBHO.




7 Onpeoenenue nepuooda u wacmomul KoaeOAHUll 9 KoMmmyHnkaTuBHbIE: OpraHu30BbIBATh yaeOHoe
2py3a Ha npysrcuHe u HUmu. B3aMIMOJICHICTBME B  TpYIIE, OPraHU30BBIBATH Yy4eOHOE
8. Onpeznenenne OTHOCUTENILHON BIAXKHOCTH 8 COTPYTHUYECTBO U COBMECTHYIO JIESATEIBHOCTh C YIUTEIIEM H
9. OnpezneneHne KOJINIECTBA TEIUIOTHI. 8 CBEPCTHHKAMHU
10. OnpenencHue yaeIbHON TEIIIOEMKOCTH 8
11. Uzmepenue pabomul u MOWHOCMU INEKMPUUECKO2O 8
moka
12. Uzmepenue conpomusnenus. 8
13. Onpeodenenue onmuueckoil cuivl 1uUH3blL 8
HaGnronenue 1. HaGmrogeHue 3aBUCUMOCTH MepHOIa KoJIeOaHuil rpy3a 9 Ilo3naBaTenbHBIE: CTPOUTH MOJIENH (CXEMY) Ha OCHOBE
SIBJICHU I Y | Ha HATH OT JUTMHBI U HE3aBUCUMOCTH OT MAaCCHI. yCIOBUH 3a7jauu U/WIIH crioco0a ee pellieHust; ONpeaesaTh
MMOCTaHOBKA OMBITOB | 2. HaOuroieHne 3aBUCUMOCTH TEMIIEPATyPhl OCTHIBAOIIEH 9 00CTOATENILCTBA, KOTOPHIE MPEIISCTBOBAIN BOSHHKHOBCHHIO
(Ha  Ka4YeCTBEHHOM | BOJBI OT BPEMECHHU. CBSI3M MKy SBIICHUSMH, U3 3TUX 00CTOSATEIBCTB BBIJCIIAT
YpOBHE) o | 3. MccrenoBaHue sIBIICHUS B3aUMOICHCTBHS KaTYIIKH C 8,9 | ompexpensomue, CHOCOOHBIE OBITh MPUYMHOW  JAHHOTO
0OHapYKCHHIO TOKOM M MarHuTa. SIBIICHUS, BBISIBJISIT IPAYWHBI U CIICJICTBUS SBJICHUIA.
(dakTopoB, 4. ViccnenoBaHue SIBJICHHS DJICKTPOMArHUTHOW MHTYKITHH. 8,9 | PeryassTuBHBIE: OTpENCIIATh HEOOXOJWMEBIC JICHCTBHUS B
BITUSIOLIUX Ha | 5. Habmonenue siBieHUs OTPaKEHUSI U TIPEIOMIICHUS 8 COOTBETCTBUU C YUeOHOM 3a1aueil U COCTABIIATH AITOPUTM HX
MPOTEKaHWE JAHHBIX | CBETA. 8 BBINIOJTHEHHS; OOOCHOBBIBAaTH U OCYIIECTBISATH  BBIOOD
SIBJICHUH. 6. HaGnroienue siBjeHUs TUCTIEPCUN. 8 Hanbosiee YpPEeKTUBHBIX CIIOCOOOB PEIICHUs YUCOHBIX U
MO3HABATENbHBIX 33]1a4; OMUCHIBATH CBOM OMBIT, OPOPMIISISL €T0
JUIS TIepeiadul IPYTUM JIIOJSM B BUJIE TEXHOJIOTUH PEUICHUS
MPAKTHYECKUX 3324 OMPEeSIEHHOTO KJIacca; CBEPSTh CBOU
JEHCTBUS C LIETIBIO, U, IO BO3MOKHOCTH, UCIIPABIIATH OLINOKU
CaMOCTOSITENBHO.
KomMyHukaTuBHbIE: OpraHU30BBIBATH yueOHOe
B3aMMOJICIICTBME B  TpYIIE, OPraHU30BBIBATH YyueOHOE
COTPYTHHYECTBO U COBMECTHYIO JIEATEIBHOCTD C YUUTENEM U
CBEPCTHUKaMU
UccnenoBanue 1. VccnenoBaHue 3aBUCUMOCTH Beca Tejla B KUIKOCTU OT 7 Ilo3HaBaTenbHBIE: CTPOUTH MOJENIb (CXEMy) Ha OCHOBE
3aBUCHMOCTH OJJHOM o0beMa MOrPy>KEHHOH YacTH. YCIOBUH 3a/1a4M /WK CIOC00a €€ pelieHus, ONPEIesITh
¢buznyeckoi 2. VccnenoBaHue 3aBUCIMOCTH MaccChl OT 00beMa. 7 00CTOSITENHCTBA, KOTOpPBIE MPEAIIeCTBOBATN BO3ZHUKHOBEHUIO




BEJTMYUHBI oT
JIpyrou c
MPeJCTaBICHUEM
pe3yIbTaTOB B BUJE
rpaduka Wi
TaOJIHIIBI.

3. HUccrnenoBanue 3aBUCUMOCTH TYTH OT BPEMEHH MPH
PaBHOYCKOPEHHOM  JBW)KCHHUU  0€3 HAYaJILHOU
CKOPOCTH.

4. Uccnedosanue 3a8ucumocmu Cuibl mMpeHus. om CUuibl
oaesnenusl.

5. Uccneoosanue  3asucumocmu  Cuibl  Ynpyeocmiu,

B03HUKAIOWEU 6 NPYJ’CUHe, OMm cmeneHu oegopmayuu
NPYHCUHBI.

6. HUccneoosanue 3agucumocmu nepuooa Koiebanuii epy3a
Ha HUMuY om ONIUHDbL.

7. Hccreoosanue 3asucumocmu  cuibl mMoxa — uyepes
NPOBOOHUK OM HANPANCEHUSL.

8. HccrnenoBanue 3aBUCHUMOCTH yIjla MPEIOMJICHHS OT
yria najeHus

9. HccnenoBanne 3aBUCUMOCTH BBITATKABAIOMICH CHIIBI OT
o0beMa MOTPYKEHHOW YaCTH OT TUTOTHOCTH JKUJIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH M MacChITeNa.

10. MccnenoBanme 3aBUCUMOCTH CHITBI TPEHUS OTXapaKTepa
MOBEPXHOCTH, €€ HE3aBUCUMOCTH OT IIJIOIIA[TH.

CBSA3M MEXKIY SIBICHUSIMU, U3 TUX OOCTOSITENLCTB BBIIEIATh
OTIPECIISAIONINE, CTIOCOOHBIE OBITh MPUYWHOMN JAHHOT'O SIBICHUS,
BBISIBIATH IPUYMHBI U CIEIACTBUS SIBJICHUM, CpPaBHUBATh,
KiaccuuipoBats 1 000011aTh (HAKTHI U SBICHUS.
PerynasiTuBHBIE: OIpEAENAT HEOOXOAUMBIE JEUCTBUS B
COOTBETCTBUU C yUeOHOMU 3a/1a4eil U COCTABIIATh AITOPUTM HX
BBIIIOJIHEHMSI; ONIUCBIBATh CBOM OMBIT, 0POPMIISAS €ro JUis
nepesadyy JpyruM JIFOSIM B BUJI€ TEXHOJIOTUH PELICHUS
MPAKTUYECKUX 3a/1a4 OIPEIEICHHOI0 Kiacca.
KomMmyHunkaTuBHbIE: OpraHU30BbIBAThH yuebHoe
B3alMOJICIICTBME B  TIpyIIeE, OpPraHU30BbIBaTh YyueOHOE
COTPYIHHYECTBO U COBMECTHYIO JIEATENBHOCTh C YUUTEIEM U
CBEPCTHUKaMU

[TpoBepka 3agaHHBIX
MPEIOI0KEHU I
(TIpsiMBbIC U3MEPECHUS
(bU3UIECKUX
BEIUYUH H
CpaBHEHHUE
3aJaHHBIX
COOTHOIIEHU I
MEXIYy HUMH).

1. Ilposepka 3aKkoHa nociedo8amenbHO20 COeOUHeHUs.
Pe3UCmopo8 015 HaNPsA’CeHUs:
2. Ilposepka npasuna crodiceHuss moko8 Ha 08yX

napaiilejibHo 8KI1IOYEeHHbIX Pe3UCNOPO6.

Ilo3HaBaTenbHbIE: CTPOUTH MOJENTH (CXEMy) Ha OCHOBE
YCIOBUM 3afaud W/WiM crnocoba ee peuieHus, CTPOUTh
paccyX/ieHne Ha OCHOBE CpPaBHEHHUS NPEIMETOB M SBJICHUU,
BBICTISISL TIPU 3TOM OOIIME MPU3HAKH, U3JaraTh MOJIYYEHHYIO
uH(pOpPMAIIMIO, HHTEPIPETUPYS €€ B KOHTEKCTE pellaeMoii
3aJ1auu.

PeryasituBHble: omnpeneisiTh HEOOXOOUMbIE JICHCTBUS B
COOTBETCTBUU C yueOHOM 3a/ayeil U COCTaBIATh AITOPUTM HX
BBITIOJTHEHMS; OMMCHIBATh CBOM OMBIT, 0(OPMIISIS €T0 JUIS




nepejayd JApyruM JIIOJAM B BHJAE TEXHOJOTHU PELICHUS
IIPaKTUYECKUX 3a]1a4 OIPEAEICHHOrO Kiacca.

KomMmyHnkaTuBHbIC: OpraHU30BbIBATH y4ebHoe
B3aUMOJICIICTBME B TpYNIE; OPraHu30BbIBaTh y4eOHOE
COTPYJHUYECTBO M COBMECTHYIO JIEATEIbHOCTh C YYUTEIEM U

CBEPCTHUKaMU
3HAKOMCTBO 1. KoHncTpynpoBanue  HaKJIOHHOM  IJIOCKOCTH € 7 Ilo3naBaTre/bHBIE: CTPOUTH MOJEIH (CXEMYy) Ha OCHOBE
TEXHUYECKUMU 3amaHHbIM 3HaueHuem KII/I. yCIOBUH 3a7jauu W/UIIH criocoba ee peleHust; 00bSICHATh
YCTPOWCTBAMH U X | 2. CO6opka 2JIeKTpUYEeCKON e U U3MEPEHHE CHIIBI 7 SBJIEHUS, TIPOIIECCHI, CBSI3U M OTHOLIEHMUSI, BBISBIISIEMbBIE B XO€
KOHCTPYHPOBAaHUE. TOKa B €€ Pa3JIMUHBIX ydacTKax. 8 MO3HABAaTEIbHOM W MCCIEN0BATEIbCKON  JIEATEIbHOCTH
4. COopka nayeKTpOMarHurta U UCHBITAHUE €r0 8 (npuBoAMTH  OOBACHEHHE  C U3MEHEHUEM  (OpPMBI
NENCTBUS. MIPE/ICTABIICHHUS).
o. N3yuenue ANEKTPUYECKOTO JBUTATENs 8 PeryasituBHble: omnpeneisTh HEOOXOOUMBbIE JIEHCTBUS B
MTOCTOSIHHOTO TOKa (Ha MOJENN). COOTBETCTBUU C yUeOHOMU 3a/1a4eil U COCTaBIAThH AITOPUTM HX
6. KoHCTpyHpOBaHUE 3JIEKTPOIBUTATEIS. 8 BBITIOJTHEHMSI; OMTUCHIBATh CBOM OMBIT, 0POPMIISS €ro JyIs
1. U3yuenue ceoticme uzoopadicenus @ TUH3AX. 8 nepesadyy JpyruM JIFOSIM B BUJI€ TEXHOJIOTUH PELICHUS

MPAKTHUYECKUX 3a/1a4 OINPEIEICHHOr0 Kiacca.
KomMmyHukaTuBHbIE: OpraHU30BbIBATH yuebHoe
B3alMO/JICIICTBME B  TpYIIeE; OPraHU30BbIBaTE  yueOHOE
COTPYIHUYECTBO U COBMECTHYIO JIEATEIBHOCTD C YUUTEJIEM U
CBEPCTHUKaMHU

Cornacno ®I'OC OOO, pe3ynbTaToM 0CBOEHUSI OCHOBHOU 00pa30Ba-TeIbHON MPOTpaMMbl OCHOBHOTO 00111er0 00pa30BaHusl MPH U3yYCHUH €CTe-CTBEHHBIX HAayK
aBIIgeTCs oOecreueHme

(dbopMHUpOBaHMS YMEHHI MPOBEIECHUS TPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIIETOBAHUH, MPSIMBIX M KOCBEHHBIX U3MEpe-HU ¢ UCTIOIH30BAHUEM aHATIOTOBBIX U
U(POBBIX U3MEPUTETBHBIX TPUOOPOB U HABLIKOB aJIEKBATHOM OIEHKHU MOJIyYEHHBIX PE3YIIbTaTOB, MPUOOPETEHHE OMbITA IPUMEHEHHS HAYyYHbIX METOJI0B
no3HaHus, HaOmoaenus saprnenuil. LH{udposoe 060pynoBaHre Mo3BoISAET MPOBOAUTH JEMOHCTPALIMOHHBIE U TA00OPATOPHBIE SKCIIEPUMEHTHI C UCTIOIb30BAHHEM

U (POBBIX KOMITBIOTEPHBIX H3MEPHUTENEH — TaTUMKOB, B TIOJTHOWM MEPE COOTBETCTBYIOT JaHHBIM TPeOOBAHUIM

O6pa3OBaTeJ'IBHOFO CTaHJapTa U TCHACHIUAM COBPEMCHHOTO MHPA, T. K. IO3BOJIAIOT COYCTATh MOJTHOLIEHHBIHN SKCIICPUMCHT C BO3BMOKHOCTAMHU COBPEMCHHBIX
KOMIIBIOTCPHBIX HHCTPYMCHTOB.

B 2022 roay npu oTKpbITHH IIEHTpa «Touka pocTay Obula mocTaBKka 000pyAoBaHus HU(POBLIX TabopaTopuil o ¢usuke nByx tunos «MHTIIEP» u Z.LABS/D, B
o0I11eM KOJIMYECTBE 5 IIT, B KAKIOH KOMIUIEKTALUH COAEPKATCS MYAbTUIATUYMKH, OCIMILIOTpad, KOHCTPYKTOP Ui IPOBEACHUS TaO0PaTOPHBIX PadOT sl U3ydeHUs
JJIEKTPOMArHUTHBIX SIBJIICHUN.



Conepxanue yueOHoro npeamera «Ousuka
7 Knacc

du3uka ¥ pusnvecKue MeToAbl U3y4YeHUs NPUPOAbI

dusnka — Hayka o npupoje. Puszndeckue Tena u apieHus. Habmionenue u omucanue puanyeckux siBieHUN. OUBUYECKUN SKCIICPUMEHT.
MoenupoBaHue SIBJICHUN U 00bEKTOB TIPUPO,IBI.

@uU3nYECKUE BEIUMYNHBI U UX U3MEPEHUE. TOYHOCTh U MOTPEMIHOCTh U3MEPEHN. MexX1yHapogHask CUCTEMA EAUHUIL.

Odusnyeckue 3aKOHbBI M 3akoHOMepHOocTH. ®dusumka u TexHuka. Hayunwli meron mnos3Hanus. Poub ¢usuku B popmMupoBaHUM
€CTECTBEHHOHAYYHOU IPaMOTHOCTH.
Jlemoncmpayuu
[TpuMepsl MEXaHUYECKUX, TETNIOBBIX, AMEKTPUUYECKUX, MATHUTHBIX U CBETOBBIX sIBJICHHA. DU3HYECKHe MPUOOPHI.
Jlabopamopuas paboma

No 1. Onipenenenue 1eHbI JSICHUS] H3MEPUTEIHHOTO Mprubopa
IIpakxmuueckue pabomoi
N3mepenune puznuecknx BeTUIHH.

TenioBble sIBJICHUA

Crpoenue BemiecTBa. ATOMBI U MOJIEKYNBI. TeIuioBoe ABM)KEHHE aToMOB M Mojekyd. [uddy3us B razax, *UAKOCTIX U TBEPAbIX Teiax.
bpoynosckoe osuocenue. Bzaumoneiicteue (MpUTSHKEHNUE U OTTATIKMBAHKE) MOJIEKYIN. ATperaTHble COCTOSIHUS BellecTBa. Pa3nuuue B CTpOCHUUTBEPIBIX
TeJ, JKUIKOCTEH 1 ra3os.
Jlemoncmpayuu
CxumaemMocCTh ra3os.
Juddy3us B razax v )KUIKOCTSX.
Mogenp Xa0OTH4ECKOTO IBUKEHUSI MOJIEKYIL.
Monens OpOYHOBCKOTO JIBUKECHHSL.
Coxpanenne 00beMa KUIKOCTH NPU U3MEHEHUH (POPMBI coCya.
CuerieHne CBUHIIOBBIX HUIUHAPOB.
Jlabopamopuas paboma

Ne 2. Onpenenenue pa3MepoB MalbIX TE.

Mexann4yecKne siBJEHUSA



Mexannueckoe aBmwxeHre. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBWKEeHUsA. Pu3ndeckrue BeTUUMHbI, HEOOXOAUMBIE JJISl OTIMCAHUS JBYXKCHUS U
B3aUMOCBS3b MEXIY HUMHU (IIyThb, CKOPOCTb, BpeMs ABMKeHUs). Macca Tena. I[lnotHocts Bemecta. Cuna. Enununs! cunel. Cuna TsbkecTu. 3aKOH
BCEMHUPHOTO TATOTEHHA. | 'eonieHTpruYecKas U TeIHOLeHTpHYecKas cucteMbl Mupa. dusndeckas mpupona HeOecHbIX Ten CosHeuHoi cuctembl. Cuia
ynpyroctH. 3akoH ['yka. Bec tena. HeBecomocTs. CBsi3b MeX Ay cUIION TsKecTH U Maccoit Tena. Jlunamomerp. PaBHoaeiicTBytomas cuna. Cuiia TpeHHUsL.
Tpenue ckonbxenus. Tpenue nokos. TpeHue B Ipupoie U TEXHUKE.

JlaBnenue TBepablX Tesl. EnumHunel uzmepenus nasieHus. CrniocoObl n3MeHeHUs AaBieHud. JlaBneHue xuakocted u razos 3axoH [lackass.
JlaBneHue ®HUAKOCTH Ha THO U cTeHKU cocyna. CooObmaronuecs cocysl. Bec Bo3myxa.ATMocheproe nasienue. M3mepenue arMmochepHOTO 1aBICHUSI.
OmneiT Toppuuennu. bapomerp-anepousi. AtMochepHoe JaBieHHEe Ha pa3InYHbIX BBICOTAX. | MapaBnuyeckre MexaHU3Mbl (mpecc, Hacoc). [laBieHue
KUJKOCTHU U Ta3a Ha OrPY’KEHHOE B HUX Teslo. ApxuMmezioBa cuia. [lnaBanue ten u cynoB Bo3ayxomiasanue.

MomHocTh. Mexannueckasi padota. IIpocTeie MexaHU3MBbl. Y CIIOBUS PaBHOBECHS TBEPJOTO TeJa, UMEIOIIETO 3aKPEIIEHHYIO OCh JIBUYKEHUSI.
MowmeHT cunebl. [{enmp msscecmu mena. Peruar. PaBHoBecue cui Ha peruare. Peiuaru B TexHuke, 0bITy U npupoe. [o1BrxkHbIE 1 HENTOABUKHBIE OJIOKH.
PaBeHncTBO paldOT Mpu MCMIOIB30BAHUH MPOCTHIX MEXAHU3MOB («30JI0TO€ MpaBUJI0 MeXaHUKN»). KoapduueHT noiae3Horo 1eicTBUS MEXaHU3MA.

Oueprus. [loTeHnnaneHas n kKnHeTn4Yeckas sHeprus. [IpeBpalienre oJHOro BU1a MEXaHHYECKOW SHEPTUHN B APYTrOM. 3aKOH COXPAaHEHUS MOJHON
MEXaHU4YECKON IHEPTUN.

Jlemoncmpayuu

PaBHOMEpPHOE IPAMOJIIMHENHOE IBHKEHUE.

OTHOCHTENBHOCTD ABUKCHUS.

SIBrieHne nHEepLUUH.

BsauMmonelicTBue Te.

3aBHCHUMOCTb CHJIBI YIPYTOCTH OT Ae(pOpMAIH IPYKHHBI.
CnosxeHue cui.

Cuna TpeHus.

HesecomocTs.

V3MeHeHue 3Hepruu Tela MpyU COBEPLICHUH pabOTBhI.
[IpeBpaliieHNss MEXaHUYECKOM SHEPrUU U3 OJHOH (OPMBI B IPYTYIO.
3aBMCHMOCTbD JIaBJICHUS TBEPJOTrO Tejla Ha OTIOPY OT AEMCTBYIOLIEH CUIIBI U IIJIOLIAAN OTIOPBI.
OOHapyxeHne aTMOC(EpPHOro JaBJICHHUS.

W3mepenune atMocdepHOro faBiaeHus 6apoMeTpOM - aHEPOUIOM.
3akoH [lackans.

I'mppasinueckuii npecc. -

3akoH Apxumena.

IIpocTeie MEXaHU3MBI.



Jlabopamopuvie pabomuol
Ne 3. 3smepenue Macchl Tela Ha PhlYa)KHbIX Becax.
Ne 4. I3mepenne oobeMa Tena.
Ne 5. Onpeznenenue mIOTHOCTH TBEPAOIO TeJa, U3MEPEHUE INIOTHOCTHU SKUJIKOCTH.
Ne 6. I'pamynpoBKa MPYKUHBI U ©3MEPEHHUE CHIT IMHAMOMETPOM.
Ne 7. UccnenoBanue 3aBUCMMOCTH CHIIBI YIIPYTOCTH OT YAJIMHEHUS NPYKUHBI. MI3MepeHne )KkecTKOCTH
TPYKUHBI.
Ne 8. 3mepenne apXxumMe10BOM CHIIBI.
Ne 9. Uzyuenne ycinoBuii TuTaBaHus TEI.
Ne 10. UccnenoBanue yeoBUH paBHOBECHS pbIvara.
Ne 11. Onpenenenne KI1/] Hak10HHON TIIOCKOCTH.

IIpakxmuueckue pabomoi
N3mepenune ckopocT paBHOMEPHOTO JTBUKCHUS
HccnenoBanue 3aBUCMMOCTH CHIIBI TSXKECTH OT MAcCChl Tea.

Konmponvnas paboma Ne 1 «Mexanuueckoe osusxcenue. Macca mena. [Inomnocmo éewgecmea»
Konmponvnas paboma Ne 2 «Cuna. Pasnooeticmsyrowas cuny
Konmponvnas paboma Ne 3 «/lanenue meepovix men, HUOKOCmell U 2a308»
Konmponvnas paboma Ne 4 «Apxumeodosa cuna. Ilnasanue meny
Konmponvnas paboma Ne 5 «Paboma u mowHocmo»
Hmoeosas konmponvHnas paboma
KJ1acc

TenyioBbIe IBJIEHUS

TennoBoe paBHoBecue. Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTHIO XaOTUYECKOTO IBWKEHHS yacTHll. BHyTpenHss sHeprus. Pabota u
Terionepenaya Kak crnocoObl M3MEHEHHs BHyTpeHHel sHepruu Tena. TemmompoBogHocTh. Konseknus. Usmyuenue. [lpumepsl Teruomepenadn B
npupoae u TexHuke. KoinuecTBo TEmiaoThl. YjenbHas TEIIOEMKOCTb. YJelbHas TEIUIOTa CrOpaHMsl TOIUIMBA. 3aKOH COXPAHEHHUS W MPEBpaIllCHUs
SHEPruy B MEXaHUUYECKUX M TEIUIOBBIX Ipoleccax. [lnaBneHre u oTBep/ieBaHuE KPUCTALIMYECKUX TeJl. Y elbHasd TeIioTa IiaBieHus. Mcnapenue u
KoHzeHcauus. [lornonieHue sHepruym Npu MCHApEeHUU XUJIKOCTU W BbIJEIEHUE €€ NMpH KoHAeHcauuu napa. Kunenue. 3aBUCUMOCTb TeMIepaTypbl
KWUIIEHUS OT JaBJICHUs. YeNnbHas TEIIoTa napoodpa3oBaHus U KOHJAeHcanu. BiaxkHocTh Bo3ayxa. Pabora raza nmpu pacmmpenuu. [IpeobpazoBanus
SHEPruu B TEIUIOBBIX MallWHaxX (mapoBas TypOMHa, JBHraTelb BHYTPEHHErO CropaHus, peakTuBHBbIA nBurarens). KIIJ[ TemmoBod MamiuHbl.
Oxonozuyeckue npodiemvl UCNONb30BAHUS MENTOBbIX MAUIUH.



Jlemoncmpayuu

[IpuHIMIT NERCTBUSA TEPMOMETPA.

N3MmeHeHne BHYTPEHHEH YHEPTUH Tella MPU COBEPIICHUH PabOTHI U IIPH TEIUIONEpeIave.
TermmonpoBOAHOCTh Pa3JIMYHBIX MAaTEPUAIIOB.

KonBekius B )KHAKOCTSX U Ta3ax.

Tennonepenaya myrem U3iay4eHuUs.

CpaBHEHHE YACIbHBIX TEINIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
SIBrieHne ucnapeHus.

Kunienune BopbI.

[TocTositHCTBO TeMMIEpaTyphl KUTIEHUS KUKOCTH.

SIBIIeHUS TTaBJICHUS U KPUCTAJUIU3ALIAH.

N3Mepenne BIaXHOCTH BO3AyXa MCUXPOMETPOM HIIH TUTPOMETPOM.
YCTpONCTBO YETHIPEXTAKTHOTO JBUTATEIII BHYTPEHHETO CTOPaHUS.
YcTpoiicTBO MapoBoit TypOUHBI

Jlabopamopuvie pabomul
Ne 1. UccnenoBanue M3MEHEHHS CO BpEMEHEM TEMIIEPATyPhl OCTHIBAIOIIEH BOJIBI.
Neo 2 CpaBHEHHE KOIMYECTB TETUIOTHI TPH CMEIIMBAHUH BOIBI PA3HOU TeMIIepaTyphI.
Neo 3 M3mepenue yaenbHOUM TeTIOEMKOCTH TBEPIOTO Telia
Neo 4 Mzmepenue BIaXXKHOCTH BO3IyXa.

IIpaxmuueckue pabomoi
N3mepenue temnepaTypbl

Konmponvnas paboma Ne 1 « Tennosvie sgnenusiy
Koumponvnas paboma Ne 2 «/I3MeHeHNe arperaTHbIX COCTOSIHUIN BEIIECTBa»

DJIEKTPOMarHuTHbIC SIBJICHUS
Onexrpuzanus puznyeckux Ten. BzaumoneicTBue 3apsKeHHBIX Tel. J[Ba poja aneKTpuuecKux 3apsaaoB. J[earMMocTh 3JIeKTpUUYECcKOro 3apsija.
ONEeMEHTApHBIM WIEKTPUYECKUI 3apsal. 3aKOH COXPAHEHHUs DIIEKTPUYECKOro 3apsna. [IpoBOOHMKH, MOJYIPOBOAHHUKH U H30JATOPBI IEKTPUYECTBA.
DNeKTpocKoN. DIEKTpUUYECKOe MoJie Kak ocoOblil Bua Martepuu. Hanpsowcennocms snekmpuueckoo nois. JIeHCTBUE 3JIEKTPUUECKOro MoJis Ha
aNIeKTpUYECKHe 3apsiibl. Kondencamop. DHepeus 31eKkmpuieckoeo nojsi KOHOeHCamopa.



OnexTpuueckuil ToK. MICTOUHHMKM 3JIEKTPUYECKOTo TOKA. DIEKTPUUYECKas LIETb U €€ cocTaBHbIe yacTU. HarpaBienue u efcTBUSI DJIEKTPUUECKOTO
toka. Hocurenu asnextpuueckux 3apsnoB B Merawiax. Cuina Toka. DIEKTPUUECKOE HANpPSDKEHUE. ODJIEKTPUYECKOE CONPOTHBIIEHHE ITPOBOJIHUKOB.
EnauHuLb CONpOTUBIEHHUS.

3aBUCUMOCTb CHJIbI TOKA OT HanpsbkeHust. 3akoH OMa Ju1sl yuacTka Lenu. Y ieiabHoe conpotuieHue. Peocrarsl. [locnenoBarenbHoe coeiuHeHne
poBOAHUKOB. [lapaenbHoe coeJMHEHNE TPOBOHUKOB.

PaboTa 1eKTprUecKoro mMojsi MO MEPEMEHICHUIO SJIEKTPUYECKUX 3apsAaoB. MOIIHOCTh JJIEKTPUYECKOTO TOKa. HarpeBaHue HpOBOJHHKOB
ANIEKTPUYECKUM TOKOM. 3akoH Jlxoyis - JleHua. DnekTpruyeckue HarpeBaTellbHbIe U OCBETUTEIbHBIE TPUOOphl. KOopoTkoe 3aMbIKaHUE.

MaruutHoe nose. MarautHoe nose Toka. OnsIT Opcreaa. MarHuTHOE 1MoJjie MOCTOSHHBIX MarHUTOB. MarHuTHOE noJie 3eMiI. DJIEeKTPOMAarHuT.
MaruuTtHoe 1oJie KaTyIIKu ¢ TOKOM. [IpumMeHeHne 31eKTpoMarHuToB. J{eficTBUe MarHUTHOTO NOJIsl HA TPOBOJAHMK C TOKOM U IBUXKYLIYIOCS 3apsSKEHHYIO
qyacTuily. DJIEKTPOABUraTeNlb. DIEKTPOMAarHUTHOE peJie.

Wcrounnku cBeta. 3aKOH MPSIMOJIMHEMHOTO pacpOCTpaHEHUE CBETA. 3aKOH OTpa)keHUs cBera. [lmockoe 3epkano. 3akoH MpeNoMIIeHUs CBETa.
JIun3el. oKycHOE paccTOSHUE U ONTHUYecKas cuila JTuH3bl. M300pakeHne npenMera B 3epkaiie U uH3e. Onmuueckue npubopsi. 1'1a3 kak onTudeckast
cucTema.

Jlemoncmpayuu

DIeKTpu3aius Tell.

JIBa poja NEeKTPUYECKUX 3apsI0B.

YCTpoHCTBO U ACHCTBUE SJIEKTPOCKOIIA.

[IpoBOAHUKH ¥ U30JIATOPBHI.

OnexTpu3anys yepes3 BIUsSHUE

Ilepenoc anexTpuyecKkoro 3apsijia ¢ OJHOTo Tejla Ha Jpyroe

3aKOH COXpaHEeHHUs NIEKTPUUECKOI0 3apsijia.

YcTpoicTBO KOHIEHCATOPA.

DHeprus 3apsHPKEHHOI0 KOHJIGHcaTopa.

VcTOYHMKM NOCTOSIHHOTO TOKA.

CocraBiieHHE JEKTPUUECKOH 1EH.

DNEKTPUUYECKUI TOK B NIEKTPOJIUTAX. DIEKTPOIIU3.

DNEKTPUUYECKUI TOK B MOJIYIPOBOJHUKAX. DIEKTPUUECKUE CBOMCTBA MOIYIIPOBOAHUKOB.
DneKTpUUYECKUi pas3psl B ra3ax.

W3mepeHune cusbl TOKa aMIIEPMETPOM.

HaGnroneHue mocTosHCTBA CHITbI TOKA HA Pa3HBIX y4aCTKaX HEPa3BETBICHHOMN IEKTPUUYECKOM
LEMH.

N3mepenune cuiibl TOKa B Pa3BETBICHHOMN 3JIEKTPUUECKOMN LEMH.

W3mepenne HanpsKeHUs: BOJIbTMETPOM.



N3ydeHne 3aBUCUMOCTH 3JIEKTPUUECKOTO COIIPOTUBIIEHMSI IPOBOJHUKA OT €TI0 JUIMHBI, IUIOLIaA1

[IONIEPEYHOI0 CEYEHUsI U MaTepuana. Y AeJIbHOE CONPOTUBIICHHUE.

Peocrar 1 marasus COpoTUBIICHUN.

N3mepenue HanpspKeHUH B ITOCIIEI0BATENILHOM SIIEKTPUYECKOM LEIH.

3aBUCUMOCTb CHJIbI TOKA OT HAIPSHKEHUS HA yJACTKE 3JIEKTPUUECKOM 1IeTH.

OmnsiT Dpcrena.

MarsuTHO€ 1noJje Toka.

JlelicTBME€ MarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

Y CTpOUCTBO 3IEKTPOABUTATEIIA.

Hctounuku cBera.

[IpssMoMHENHOE pacIIpOCTPAHEHNE CBETA.

3aKoH OTpa)KEHHUs CBETA.

N300pakeHue B IIIOCKOM 3epKalle.

[Ipenomiienue cBera.

Xon tydeid B coOuparomiei JInH3e.

XoJ Jiydell B pacCEeMBAIOIIEH JIUH3E.

[Tonydyenune n300pakeHH ¢ TOMOIIBIO JIMH3.

[IpuHIMI ASHCTBUS MPOCSKIIMOHHOTO anmnapara u ¢oToarnmapara.

Mopens riasa.

Jlabopamopusie pabomul.
Ne 5. Cbopka anekTpruuecKoi ey U U3MEepPEeHNe CUIIbl TOKA B €€ PA3JIMYHBIX Y4acTKax.
Ne 6. COopka a1eKTpUUecKOi eNu U U3MEPEHUE HAIPSDKEHUS B €€ Pa3IMYHbIX YUaCTKaX.
Ne 7. PerynupoBaHue CUjIbl TOKa PEOCTATOM.
Ne 8. I3amepenue conpoTUBIEHUSI IPOBOIHUKA IIPH MTOMOIIY aMIIEpMETPa U BOJIBTMETPA.
Ne 9. M3amepenne MOITHOCTH U pabOThI TOKA B JIEKTPUUECKOH JIaMIIe.
Ne 10. COopka 31eKTpOMarHuTa u UCIbITaHUE €ro IeHCTBUS
Ne 11. N3ydeHue 3eKTpUUYEeCcKOro IBUraTelis MOCTOSTHHOTO TOKa (Ha MOJIEINN).
Ne 12. smepenue GpoKycHOTO paccTosiHUs cobuparoteid auH3bl.[lonyuenne n3o00paxkeHus pyu MOMOLIHU JINH3bI

IIpakmuueckue pabomboi.

HaGnronenue 31eKTpruueckoro B3auMo1eHCTBHS Tell

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA B IIPOBOJHUKE OT HAIIPSDKEHUS HA €r0 KOHLAX IIPU IIOCTOSTHHOM COIIPOTUBIICHUU
N3yyenune nocnenoBaTeaIbHOr0 COCAUMHEHNS IIPOBOAHUKOB



N3ydenune napamieibHOTO COEIUHEHUS TPOBOJHUKOB

N3ydenune B3auMOICHCTBUS IOCTOSIHHBIX MAarHUTOB.

N3ydenune AeicTBUS MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
N3ydenue siBieHUs pacpoCTPaHEHUS CBETA.

HccnenoBanre 3aBUCUMOCTH yIrila OTPaKEHUsI OT yrila MaJICHUs CBETA.
N3ydeHne cBONCTB N300pa’keHUs B IIJIOCKOM 3€pKaIe.

HccnenoBanue 3aBUCUMOCTH yriia IPEIOMIIEHUS OT yria NaJeHus CBETa.

Konmponvnas paboma Ne 3 « Inekmpusayus men. CmpoeHue amomos»
Konmponvnas paboma Ne &4 «Dnexmpuueckue sgnenusn»

Konmponvnas paboma Ne 5 «macnummuvie snenusiy»

Konmponvnas paboma Ne 6 «ceemosvie sgnenusn»

Hmoeosas konmponvras paboma

8 KJiacc

Mexannuyeckue siBJIeHUSA

3aKonbl 63aUMO0CUCMEUA U OBUICCHUA M el

Mexannyeckoe nBHKeHUE. MarepuanbHas Todyka Kak MoJelb (gusudeckoro tena. OTHOCHUTENBHOCTh MEXaHHMYecKoro nBukeHus. Cucrema
otcueTa. OU3NUECKHe BEIUYUHBI, HEOOXOUMbIE JUIsl OMUCAHUS JIBUKEHHS U B3aUMOCBSI3b MEXLy HUMU (ITyTh, MIEpEMEIICHHUE, CKOPOCTb, YCKOP €HUE,
BpeMsi IBIKEHUS ). PaBHOMepHOE 1 paBHOYCKOPEHHOE MPsSMOJIMHENHHOE ABIKeHne. PaBHOMepHOe IBHKeHue 10 OKpyXHOCTU. [lepBblii 3akoH HproToHa
u uHepuwus. Bropoii 3akon Hetotona. Tpernii 3akon Hetorona. CBo6ogHOE nagienue Tei. Cuia TsHKecTH. 3aKOH BCEMUPHOTO TAToTeHUs. MiMmynbce. 3aKoH
COXpaHEHHUs UMITyJIbca. PeakTHBHOE NBMKEHHE. 3aKOH COXPAaHEHHUS MTOJTHONH MEXaHUYECKOU SHEPTUH.

Mexannuyeckue K0J1e0aHUS U BOJHbI. 3BYK

MexaHnueckue Kojieoanus. Hepnon, 9acToTa, aMIlINTyda konebanuii. Peonanc. MexaHn4ecKre BOJIHEI B OJHOPOAHBIX Cpcaax. I[J'II/IHB. BOJIHBI.

3BYK KaK M€XaHWYeCcKasi BOJIHA. [ pOMKOCTh U BBICOTA TOHA 3BYKA.
Hemoncmpayuu

PaBHOMEpHOE NMPSIMOJIMHEHHOE IBUKEHHE.

OTHOCHUTENBHOCTD JIBH)KEHUSI.

PaBHOYCKOpEHHOE IBUIKEHUE.

CBobosaHOe naseHue Ten B Tpyoke HproToHa.

HanpasieHnue ckopocTH Ipu paBHOMEPHOM JIBUKEHUU 110 OKPYKHOCTH.



B3aunmoperictsue tei.

Bropoi1 3akoH Herorona.

Tperuii 3axkoH HproTOHA.

3aKOH COXpaHEHUs UMITYJIbCA.
PeakTuBHOE NBUXKEHUE.
MexaHunueckue KoueOaHusl.
MexaHn4ecKkue BOJIHBI.

3BYKOBBIE KOJIEOAHUSI.

YcnoBus pacipoCTpaHEeHHs 3ByKa.

Jlabopamopuvie pabomul
Ne 1. ViccnenoBanne paBHOYCKOPSHHOTO JBWKCHUS 0€3 Ha4aIbHOW CKOPOCTH.
Ne 2. smepenne yckopeHusi CBOOOHOTO MaICHUSI.
Ne 3. WccnenoBanre 3aBUCHMOCTH ITEPHOJIa M YaCTOTHI CBOOOTHBIX KOJICOAHNI MasTHUKA OT €r0 JITHHBI.

Konmponvnas paboma Ne 1 « Ocnosbl Kunemamuxuy
Konmponvnas paboma Ne 2 « Ochogvt Ounamuxuy
Konmponvnas paboma Ne 3 «Mexanuueckue konebanus u 80aHvl. 36yK»

JIEKTPOMATHUTHBIE SIBJICHUSA
MarnutHoe noJsie. MHayKIus MarHuTHOro 1moJisi. MaruutHoe nosie Toka. OnbsIT Opcerena. MarHuTHOE 110J1€ MOCTOSTHHBIX MArHUTOB. MarHuTHoOE
noJjie 3eMJId. DJIEKTPOMarHuT. MarHuTHOE MoJie KaTyIIKHU ¢ TOKOM. [ [puMeHeHune anekTpoMarauToB. JleiicTBre MarHUTHOTO OJIs1 HA IPOBOJHUK C TOKOM
U IBIOKYIIYIOCS 3apsbKeHHYI0 yactunly. Cuna Amnepa u cuna Jlopenya. IneKTpoaBUTraTeb. SABICHUE 3IEKTPOMarHuTHON MHAYKIMs. OnbiTel Papajes.
DneKTpoMarHuTHele Konebauus. KonebamenvHoii kKoHmyp. Onekmpocenepamop. Ilepemennviti mok. Tpancgpopmamop. Ilepenaua
AIIEKTPUYECKOM HHEPruu Ha PACCTOSIHHE. OJEKTPOMAarHUTHbIE BOJHBI M WX CBOMCTBa. [lpunyunvl paouoceazu u meneguoenus. Bruauue
9NEKMPOMASHUMHBIX UZLYYEeHU HA JICUBLLE OP2AHUZMBI.
CBer — anekTpoMarautHeie BotHa. CKOpPOCTh cBeTa. 3aKOH npenomiieHus cBeta. JJucnepcus cera. Mumepghepenyus u ougppaxyus ceema.
Hemoncmpayuu
DNeKTpOMarHuTHask UHIYKLHUS.
IIpasuiio Jlenua.
CaMouHIyKIuS.



[TonyueHue nepeMeHHOT0 TOKa TP BPAIlleHUH BUTKA B MarHUTHOM I10JI€.
YCeTpolcTBO reHepaTopa MoCTOSHHOTO TOKA.

YeTpoiCcTBO reHepaTopa NEPEMEHHOTO TOKA.

YcrpoiictBo TpaHchopmaTopa.

[Tepenaya sneKTpUYECKON SHEPTUH.

DNEeKTPOMarHUTHBIE KOJICOaHMs.

CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH.

[TpuHnun neiictBus MUKpodoHa U TPOMKOTOBOPUTEIIS.
[IpuHIHIBI pagHOCB3N.

Hucnepcus Oenoro ceera.

[Tonyuenue Oenoro cBera Npu CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnuie pabomut
Ne 4. VIzyuenue siBneHuUs 31€KTPOMArHUTHON MHAYKIUH.

IIpakxmuueckue pabomoi
Habmronenue criionmHoro 1 JMHEHYaThIX CIIEKTPOB UCITYCKaHUSI.
Konmponvnas paboma Ne 4 « Dnexmpomacnumnoe noney

KBaHTOBBIC AAIBJICHUS
Crpoenue aromoB. [lnanerapnas mozens aroma. KBaHTOBBIN XapakTep NOTJIOLIEHUS W MCIYCKAHMS CBETa aroMaMu. JIMHeW4aThle CIEKTPHI.
Omneiter Pesepdopaa. CoctaB atomHoro sijpa. [IpoToH, HEUTPOH U ANMEKTPOH. 3aKOH DWHINTEHHA O MPONOPIUOHATLHOCTH MAacChl M SHEPTHH.

Hegexm macc u snepeus cesasu amomuuvix adep. PamnoaktuBHocTh. [lepron nonypacnana. Anbda-usinydenue. bema-usnyuenue. ['aMma-usnydeHue.
SAnepusie peakuuu. Mctounnku sHeprun CosiHIA U 3Be3A. SlAepHas sHepreTuka. Jxonocuueckue npoobiemvl pabomvl amMOMHbIX I1eKMPOCMAHYULL.
Jlosumertpusi. BausHue paouoakmusHuIX U3IyueHuli Ha HCUgvle OPeaHUMbl.

Hemoncmpayuu
Mogenb onbiTa Pesepdopna.
Habmonenue Tpekos yactuil B kamepe BusbcoHa.
YCeTpoiCTBO U IEHCTBUE CUETUMKA HOHU3UPYIOUIUX YACTHULL.

Jlabopamopnusie padbomot

Ne 6. 3MepeHue ecTeCTBEHHOTO PaiualliOHHOTO (POHA JO3UMETPOM.

Ne 7. 3yuenue neneHwus siapa atoma ypana o ¢ororpapuu TpeKoB.

Ne 8. Onenka nmepuojia momaypacmaja HaXoAAIUXCs B BO3IyXe IPOIYKTOB paciaja raza pajoHa.



Ne 9. Uzyuenue TpeKoB 3apsKEHHBIX YaCTHI] IO TOTOBBIM (oTorpadusim.
Koumponvnas paboma Ne 5 «Cmpoenue amomos u amomno2o a0pa. Amomuas suepusiy

Ctpoenue u 3Bos0uMs Beestennoi
I'eonenTprueckas u renvolieHTpudeckas cucreMsl Mmupa. Ousndeckas npuponaa HeOecHbIX Ten CoiaHeuHol cucremsl. [Ipoucxoxaenue
Conneunoii cuctembl. @usnueckas npupoaa Coinnna u 38e31. Ctpoenue Beenennoid. DBosmonus Beenennoit. ['unoresa bonbioro B3peiBa.

Hmoeosas konmponvras paboma

TEMATHYECKOE IINTAHNPOBAHUE
7-9 kiacenl

KoanyecTBo yacoB
HaumeHoBaHue pa3jiesioB U
TeM Bcero 7 KJI. 8 9 KJI.
KJI.
Beenenue 4 4
MexaHu4deckue SIBICHUS 100 51 49
TennoBkle ABICHUS 32 8 24
DNEeKTPUYECKUE U MarHUTHBIE 29 29
SIBJIEHUS
DNIeKTpOMAarHuTHBIE KOJIeOaHus 32 10 22
M BOJIHBI
KBanToBrbIe sIBIEHUS 18 18
CtpoeHue u 3BOIONUS 6 6
Bcenennoi
[ToBTOpEHME 17 5 5 7
Bcero 238 68 68 102




IloypouHoe niianupoBaHue / KJacc

Ne n/mt Tema ypoka Jlomarinee 3aganue [Hara
du3nka u pu3nYecKHe MeTOIbl U3y4eHus1 Mpupobl (4 yaca)
1/1 BBoHbBII MHCTPYKTaX 1O oxpaHe Tpyaa . Pusnka-Hayka o npupoje. Habmoaenue u onucanue | 8 1-3 J1.5,12
¢busnveckux sneHnin. u3nyeckuii SKCIEpUMEnT U (hruzndeckas Teopus. PU3HUecKre 3aKOHBI
Du3nYeCcKre MOJIEIH.
212 ®dusndeckue BeIMUrHbL. M3Mepenne pu3ndeckux BeMunH. MexyHapoiHas CUCTeMa €IMHUIL. 84,5, ynp.1,J]1.25
®uznyeckue npuoopsl. TouHOCTH U3MepeHuil. [lorpemnocTs u3mMepeHuit
33 [TepBUYHBIN MHCTPYKTAX IO OXpaHe Tpyaa Ha padoduem mecte. JL.p. Ne 1 «Onpenesnenue nenst | JI. 31,32,37
AeJIeHUsl IKAJIbI H3MePUTEIbHOro npudopa. M3mepenue JNIMHbI, TEMIEPATYPBI C yuémom
abconOmHOI NOZPEUIHOCIU)
4/4 ®uszrka u TexHuka. Ponb pusnku B GopMUpPOBaHUN HAyYHOM KapTUHBI MUPA 863.1.
Tennoseie siBneHus. [lepBoHaYaIbHBIE CBEICHHS O CTPOCHNH BemecTBa (8 uacoB)
5/1 Crpoenue BemiectBa. Mosiekyibl. [IepBHYHBIN HHCTPYKTaX 110 OXpaHe Tpyia Ha pabodem 87,8 JI. 53,54,34
Mmecte. JLp.Ne 2 «i3MepeHne MaJIbIX TeJ»
6/2 TennoBoe nBMXKEHNE aTOMOB M MOJIEKYJ. BpoyHOBCKOE BH)KEHHE 8 1 Ha c.172 yucOHuKa
713 Jubdysust B razax, )KUIKOCTAX U TBEPBIX TEIaX 8 9, 3amanue 2(1)J1.66
8/4 BzaumoaelicTBre 4acTHIl BEMIECTBA 8 10, ymp. 2(1) J1. 74,80,83
9/5 Pemenne kauecTBEHHBIX 33/1a4 10 TeMe «B3anMoielicTBre YacTHIl BELIECTBA yIp. B TETPaau
10/6 Tpu cocTosiHus BemecTBa. Moieny CTPOCHUS Ta30B, KUIAKOCTEH M TBEP/IbIX TEI U 00OBSICHEHNE 811, 12, 3amanue 3, n1.84
CBOJCTB BeIllECTBA HA OCHOBE 3THUX MOJIEJEH.
11/7 Pemenne kauecTBeHHBIX 33124 110 TeMe « Tpu COCTOSTHHSI BEIIICCTBAY JI. 65,67,77-79,81,82
12/8 [ToBTOpUTENBEHO-0000MaromuMil ypok 1o Teme «TemnoBsie siBneHus. [lepBonayanbHble cBeIeHUS | YIIp. B TETpaau
O CTPOEHUU BEIIECTBA»
Mexanuueckue sijenus (51 yac)
Bzaumopetictue tei (20 u)
13/1 Mexannyeckoe aBuxenue. Tpaekropus. [Iyte. Omuocumensnocmos 0susicenus §13, yop. 3
14/2 [IpsimosmHetHOE paBHOMEpPHOE IBHKEHUE. CKOPOCTh MPSMOJMHENHOTO PABHOMEPHOTO 8 14,15, ymp. 4 (1,2,3,4)
nBwxeHus. Ilp. p «HMzmepenue ckopocmu pagHOMEPHO20 OBUIHCEHUSLY JI.137
15/3 Pacuer nytu u BpemeHu aBrkeHus. Penenue 3a1a4 Ha pacdyeT yTH U BpEMEHU JBUKCHMUSL. 8§ 16, ynp. 5, n. 128




16/4

SIBnienune unepuuu. Perienue 3a1a4 Ha SIBJICHUE UHEPLUH.

§ 17, ynp. B TeTpaau

17/5 Bsaumopeiictsue Tei 8 18 1. 207,209
18/6 Macca tena. EquHuIbs Maccsl. 819, 20, ynp. 6 (1,3) JL.
[lepBUYHBII HHCTPYKTAX 10 OXpaHe Tpyaa Ha pabouem mecte JI.p.Ne 3 «3mepenune Mmacchl 213,217,223
TeJIa Ha PhIYAKHBIX BECax»
19/7 [TnoTHOCTH BelecTBa. 821, ynp. 7 (1,2) J1.265
20/8 [TepBUYHBIN MHCTPYKTAX IO OXpaHe TpyAa Ha pabodeM mecte JL.p. Ne 4 «A3mepenue odbema JI1. 127, 219
JKUJAKOCTH ¥ TBEPIOT0 TeJIa»
21/9 [TepBUUHBII HHCTPYKTAXK 10 OXpaHe Tpyna Ha pabouem mecte JL.p. Ne 5 «Onpenesienue §21. ynp. 7 (4,5) JI. 269
MJIOTHOCTH TBEPAOro Tejia. OnpeesieHne MIOTHOCTH KUAKOCTH
22/10 | Pacuet mMacchl ¥ 00beMa Tella 1o ero IOTHOCTH. PelieHre 3a1a4 Ha pacyeT Macchl, 00bemMa 1 822, Vmp. 8 (3,4) JL.
IUIOTHOCTH TeJia 274,283
23/11 | K.p Ne 1 «Mexannveckoe aukenune. Macca teja. IliioTHocTh BemecTBa» [TosT. 82 1,22
24/12 Cuna. SIBnenne tarotenns. Cria TSKECTH. 8§23, 24, JI1. 291-293
25/13 | Cua ynpyroctu. 3akoH I'yka. 8 25, JI. 238,239,242
[Ip.p. «MccnenoBanne 3aBUCIMOCTH CHIIBI YIIPYTOCTH OT Y/JTMHEHUS TIPYXUHBI. M3MepeHne
KECTKOCTH TIPYKUHBD)
26/14 | Bec mena. Hesecomocmeo 826, § 2 Ha ctp.173 yucOHuka
27/15 | Enunannsl cuibl. CBsI3b MEXKIY CHIION TSHKECTH M MacCoi Teja. 8 27, ymip. 9 (1,3)
[Ip. p. «MccrnenoBanue 3aBUCUMOCTH CHIIBI TSDKECTH OT MAacChl TEID»
28/16 | Metobl U3MepeHus cuil. JJMHAMOMETPBI. 8 28, ymp. 10 (1,3)JI. 351
[TepBHUUHBII HHCTPYKTaX 10 OXpaHe Tpyna Ha pabodyem mecte JI.p. Ne 6 «I'pagynpoBanue
NPYKHHbI M U3MePeHne CUJI THHAMOMETPOM»
29/17 | TIpaBUIIO CIOXKCHHS CHIL. 8 29, ynp. 11 (2,3) JI. 367
30/18 Cuna tpenus. Tpenue ckonamkeHus. TpeHue nmokos. TpeHue B mpupoJie U TEXHUKE 8 30,31,32
31/19 | IlepBUYHBIHA HHCTPYKTAX 1O OXpaHe Tpyaa Ha pabouem mecte JL.p. Ne 7 « McciieoBanue CHIIbI | YIIP. B TETpaIu
TPEHHs CKOJIbKeHus1. U3mepenne kodppuumenTa TpeHUs CKOJIbKEHUD)
32/20 | K. p. Ne 2 mo Teme «Cuia. PaBHomeicTBYOIIAsH CHJI» yop. B TETpagu

JlaBjieHre TBEPABIX TeJl, KUAKOCTei u razos (19 u1)




33/1

I[aBJIeHI/Ie. E,Z[I/IHI/II_IBI JaBJICHHA. Crioco0nI YMCHBUICHUA U YBCIINYCHUA NABJICHUA

833, 34, ynp. 12 (2,3), ymp. 13

34/2 Peenue 3a/1a4 Ha BHIYMCIICHHE JIABJICHUS, CHJIBI IABJICHUS M TUIONIA I TOBEPXHOCTH yIIp. B TETPaan
35/3 JlaBieHue raza § 35 J1.464, 470,473,468
36/4 3akoHn [lackass 8 36, ynp. 14 (2,4),3ananue 7
37/5 JlaBaeHuE B KUAKOCTH M ra3e 837 1. 471,474,476
38/6 Pacuer naBieHuUs )KUAKOCTH Ha THO M CTEHKHU COCya 8 38, ynp.15 (1), 3aganue 8
(2)
39/7 Pemrenue 3a1a4 Ha pacyeT NaBJICHUS KUIKOCTH Ha yIIp. B TETPaan
JIHO U CTEHKH COCy/Ia
40/8 Cooo6maroruecs cocyabl. [1Imo3b1. Bogonposo. 8 39, 3amanue 9 (3)
41/9 Bec Bo3myxa. AtmMoceproe aaBiienue. [Touemy cymiecTByeT Bo3aymrHas o0oouka 3emin? 840, 41, ynp. 17, 18, ymp.
19 (4)
42/10 | Meroasl uamepenus nasinenus. OnwiT Toppuuernm. bapomerp-anepona. MaHomeTpbl 8 42,43,45 ymp. 20
43/11 | AtMocdepHOe AaBICHUE HA PA3THYHBIX BBICOTAX. 8 44, ynp. 21(1,2)
Perenue 3a1a4 Ha BeIYHCICHUE aTMOCHEPHOTO IABICHHSI
44/12 | K.p. Ne 3 «/laBjeHHe TBEPABIX TeJl, JKHIAKOCTEH U ra3oB»
45/13 | INopiiHeBO# )KUIKOCTHBIN Hacoc. [ MapaBInYeCcKre MaIIuHBI 8 46,47, yrip. 22 (2) J1.498
46/14 | JleticTBHE )XUAKOCTH U ras3a Ha MOTPY)KCHHOE B HAX TENI0. 3aKOH ApXxumesa 8 48, 49, ynp. 24 (3)
47/15 | IlepBUYHBII HHCTPYKTaX 10 OXpaHe Tpyaa Ha pabouem Mecte JL.p. Ne 8 «M3mepeHue 8 49 noBTOPHTS, YIIp. 24
apXuMeI0BOi CHIIbD» (2,4)
48/16 | I1maBanue Ten. YCIOBHE IUIaBaHUS TEL. 8 50, ymp. 25 (3-5)
[TepBUUHBIN HHCTPYKTAX 110 OXpaHe Tpynaa Ha padoueM mecte JI.p. Ne 9 «U3yueHue ycjaoBui
MJIABAHUS TeJD>
49/17 [TnaBanue cynoB. Bo3myxormaBanue 8 51, 52, ynp. 27 (2), 26 (1
2)
50/18 | Pemienue 3aa4 1o TeMe «ApXHMEI0BA CUIIA, IIJIABAHKE TEI» yIIp. B TETPaIu
51/19 | K.p. Ne 4 «ApxumeaoBa cuJja, JiaBaHue Tejn 3.16
PaGora u MmomuocTh. JHeprust (12 v)
52/1 MexaHnudeckas paboTta 8 53, ymp. 28 (3,4)
53/2 MOoIIHOCTS. 8 54, ynp. 29 (3,6)




54/3

Pemenue 3a1a4 Ha pacueT paboOTH M MOIITHOCTH

VYup. B TeTpanu

55/4 [TpocThie MexaHu3Mbl. Peruar. YciioBue paBHOBECHS pblyara. 8 55, 56, J1. 736, 3. 18 (2)
56/5 MowmeHT cunbl Llenmp msicecmu mena. Yciogus pagHogecus mei. 8 57, ymip. 30 (2)
57/6 Peiyaru B TeXHHKE, OBITY U TIPUPOJIE. 8 58, ynp. 30 (1,3,4)
[lepBuuHbIN HHCTPYKTaX IO OXpaHe TpyAa Ha paboueM mecte JL.p. Nel0 «McceenoBanue
yCJIOBHI paBHOBECHS pbIYara
58/7 [TpuMeHeHue 3aKk0OHa paBHOBECHS pbidara K 0J0Ky. PaBeHCTBO paboT MpH MCIIOIb30BaHUN 859, 60, ynp. 31(5)
MPOCTBIX MEXaHU3MOB. «30JI0TOE MPABUIIO MEXAHUKI
59/8 Koaddumuent nosiesnoro neicTBusi MexaHu3Mma. § 61,J1. 788,789
[TepBuuHBIit HHCTPYKTaX 1O OXpaHe Tpyna Ha padodyem mecte JI.p.Ne 11 «Borunciaenue KII/{
HAKJIOHHOM IIOCKOCTH
60/9 Oueprus. [loTeHIMaNbHAS U KHHETHYECKAsT YHEPT UL, 862, 63, ynp. 32 (1,4)
[Ip.p. «M3MepeHne KNHETHYECKOW U IOTEHIIMAIIBHON SHEPTUU T
61/10 | Pemenue 3ama4 no teme «PadboTa. MOIHOCTE. DHEPTHSDY. yIIp. B TETPaan
62/11 | KoutpoabHasi pa6ora 5 no reme «Padora m MOIIHOCTDbY ITOBTOPEHHE
63/12 | TlpeBpareHre 0JHOTO BHIa MEXaHWUYECKOH SHEPTHH B APYr'yI0. 3aKOH COXPAHEHHS MTOJTHOM 8 64 J1. 796,797
MEXaHUYECKOW SHEPrUU
Oo6o0maroniee moproperue (7 4acoB)
64/1 HTorosasi KOHTpPOJILHasA padoTa 3anucu B TETpaau
65/2 [ToBTOpHUTENBHO-00001arONTHIT Ypok mo «TeruoBrie siBnenus. [leppoHadanbHbIe CBEACHUS 3anucu B TETpaau
CTPOCHHUU BEIECTBA»
66/3 [ToBTOpHUTENBHO-0000IIatONTHI YPOK 10 TeMe «B3aumoneiicTue Tem» 3anucu B TETpaau
67/4 [ToBTOpUTENBEHO-0000MIAOIINI YPOK 11O «JaBIeHHE TBEPBIX TEI, JKUAKOCTEH U ra30B» 3amucu B TeTpaau
68/5 [ToBTOpHTENBHO-00001IaIOIHI YPOK 110 TeMe «PaboTa 1 MOIITHOCTh. DHEPTUs» 3anucu B TETpaau




Ioypounoe nianupoBanue 8 Kjacce

Ne /it \ Tema ypoka \ JlomarHee 3ajiaHue [ara
TemnoBble siBJieHNs1 (24 yacoB)

1/1 BBojHBIN MHCTpYKTaX 1O oxpane Tpyaa . TemoBoe apmxenue. TermoBoe paBuoBecue. Temneparypa | §1
u ee m3Mmepenue. CBs3b TEMIIEPATYPHI CO CPETHEH CKOPOCTHIO TEIUIOBOTO XaOTHUYECKOTO JIBHKCHUS
yactull. [Ip.p. «M3mepenue reMnepaTypoi»

2/2 BHyTpeHHsIst sHEpTHUs 82 J1.920,922

3/3 Pabora u Termmonepeaaya kak criocoObl N3MEHEHHsI BHYyTpeHHeH sHeprun Tena. Heobparnumocts 8 3,3.1J1.921
TETUIONePEIauH. ,934,928

4/4 Buner teronepenaun. TermionpoBoAHOCTh 8 4, ynp. 1J1. 948,954,967

5/5 Konsekus 85, ynp. 2 JI. 972,973,979

6/6 Wznyuenune 8 6, ynp. 3 JI. 989,985

717 KonndectBo Teriotel. EquHuUIb! KonvecTBa TEIIOTh. [IepBUYHBII HHCTPYKTaX 10 oxpaHe Tpyna Ha | 8 9, J1.66
pabouem mecte JL.p. Ne 1 «McciienoBanue u3MeHeHHs O BpeMeHeM TeMIlepaTypbl 0CThIBaIOIIeH
BOJBI»

8/8 VenpHas TEMIOEMKOCTh BEIIECTBA 8 8, ynp. 4 J1.997,998

9/9 Pacuer xoMYecTBa TEIUTOTHI TPH HArPEeBaHUHU (OXJIAXKICHUH) TEIa. 89, yop. 4 (2,3)
[TepBUUHBII HHCTPYKTaX IO OXpaHe Tpyna Ha pabodem mecte JI.p. Ne 2 «CpaBHeHHe KOJIHYECTBA
TEIJIOTHI IPH CMEIIMBAHUH BOJbI PA3HO TeMnepaTypb»

10/10 [TepBUuHBIll HHCTPYKTaX IO OXpaHe Tpyna Ha pabouem mecte JL.p. Ne 3 «U3mepeHue yaeabHOii 89 JI. 1015,1016
TEIJI0eMKOCTH TBEPIOT0 TeJIay»

11/11 DHeprus TOILIMBA. Y IeIbHas TEIJIOTa CrOPaHusI. 8 10, ymp. 5 (2,3) JI. 1050

12/12 3aKOH COXpaHEHUs SHEPTHH B TEILIOBBIX MPOIIECCcax. 8 11, ynp 6(1,2)

13/13 K.p. Nel «TemioBble siBJIEHUS

14/14 ArperaTHble COCTOSHHS BemecTa. [IaBnenue u 8 12-14, ymip. 7 (3-5)
OTBepJieBaHNE KPUCTATNYECKUX Tell. ['paduK MiiaBIeHus U OTBEpICBaHUSI.

15/15 VY nenbHas TemioTa miaBieHus. Pelienne 3a1a4d Ha MIIaBJI€HHE U OTBEP/IEBAHUE Tell 8 15, ymp. 8(1-3)

16/16 Ucnapenue u konaeHcanus. Haceiennsii nap. [lornonienue sHepruu npy uCapeHuu KUIKOCTH U 8 16, 17, ynp. 9 (1-3)
BBIZICTICHUE €€ TTPU KOHCHCAlUU Tapa

17/17 Kumnenue *XUAKOCTH. 3agucumocms memnepamypovl KuneHus om 0asieHus. YoenvHas menjioma 818, 20
napooodpaz08arus u KOHOeHcayuu JL1113,1110

18/18 Pemenue 3a1a4 Ha omnpeeneHne KOJIUYecTBa TEIIOTHI IPH MapooOpa3oBaHUU yIp. B TETPaIu




19/19

Brnaxxnocts Bo3myxa. CriocoObl orpe/iesieH!s BIaKHOCTH Bo3ayxa. [IepBHUHBIA HHCTPYKTaX 110
oxpaHe Tpyzaa Ha paboueMm mecte JL.p. Ne 4 «3MepeHue BJIAKHOCTH BO3TyXa»

§19J1.1147,1149

20/20 [Tpunnmns! paboTHI TEMJIOBBIX ABUTaTeNe. [IpeoOpazoBaHme SHEPTUN B TEIUIOBBIX MAIIUHAX. § 21,22 JI. 1126-
Jleucamenv enympenne2o ccopanusl. 1128
21/21 Ilaposas mypouna. Peakmuenwiii 0sueamens. Ixonocuneckue npooiemvl UCNOIb308AHUS MENTI0BbIX 8 23, J1.1146
MawiuH
22/22 KIIJ] mennogoeo osueamens. Pemenne 3anaq Ha Beraucienne KIT 8 24, yrip. B TeTpaau
23/23 Yempoiicemso u npunyun oeticmsust xonoounvhuxa. Pemmenue 3aaad o teme «M3menenue arperatasix | JI. 1116,1121
COCTOSIHUH BEIIIECTBA»
24/24 K.p. Ne 2 «M3MeHeHHe arperaTHbIX COCTOSTHUI BelIeCTBAY [ToeT. 8 15,20
DJIeKTPUYEeCKHe U MAarHUTHBbIE siBJieHus1 ( 29 )
25/1 DnexTpu3alys Tei. JIeKTprudecKuii 3apsa. JBa Buma 8 25, 26
ANIEKTPUIECKHX 3apsA0B. B3anmoaeiicTBue 3aps10B. 3aKOH COXPAHEHUS JIEKTPUICCKOTO 3apsia. JI. 1179, 1182
IIp.p. «Habnrwoodenue snekmpuyecko2o 63aumo0eticmaus meiy
26/2 DREKTPOCKOI. [Ip0800HUKU, OUINEKMPUKU U NOTYRPOBOOHUKU. 827 J1.1173,1187
2713 DnekTpudeckoe mose. JlelcTBHe JIEKTPUIECKOT0 TOJIS Ha SICKTPUICCKUE 3apsJIbI 828 JI. 1205,1185
28/4 Konoencamop. Dnepeus anexmpuueckozo nois KonoeHcamopa 3anucu B TETpaau
29/5 JlenmumocTb 3ekTpudeckoro 3apsana. Ctpoenrne arToMoB. OOBSICHEHHE YJIEKTPUUCCKUX SIBJICHUN 829- 31 ynp.11,12
30/6 [TocToSTHHBIN IEKTPUICCKUN TOK. MCmOouHUKU NOCMOSHHO20 MOKA. 832 J1.1233,1234
K.p. Ne 3 «Qunekrpuszanus teja. CTpoeHne aToMoOB»
317 DieKTpUYecKas Ielb U €€ COCTABHBIC YaCTH 8 33, ymp. 13 (1)
Ilp.p. «H320moenenue eanb8aHUUECKO20 21eMEHMA) J1.1242,1243
32/8 Onexmpuueckuii moxK 8 Memaiiax, NOaIynpo8oOHUKAX, diekmpoaumax u 2azax. Ilonynposoonuxosuvle 8 34-36 J1.1252,1253
npubopwl. JIeACTBYSI U HAITPABIICHHUE YJICKTPUIECKOTO TOKA.
33/9 Cuna Toka. EquHUIBI CHITBI TOKA 8 37, ynp. 14(1,2)
34/10 Amnepmetp. M3mepenue cuiibl Toka. [lepBUYHBIN HHCTPYKTAXK MO0 OXpaHe Tpyda Ha paboueM MecTe 8 38, ymp. 15
JLp. Ne 5 «Coopka 3/1eKTpUYeCcKO enu U u3MepeHue CHIbI TOKA B €e Pa3JIMYHBIX YYACTKAX))
35/11 DJeKTpUUECcKoe HaNpsDKeHUE. EAMHUIBI HAIPSOKEHUSL. 8 39-41, ymp 16(1)
BoabsTmeTp. M3mepenne HanmpsbKeHus
36/12 DNEKTPUUYECKOE COTPOTUBIIEHHE TPOBOJHUKOB. ENMHNUIIBI COPOTUBIICHNUS. 8§ 43,ymp. 18(1,2)
[lepBUYHBIN HHCTPYKTaX MO OXpaHe Tpyda Ha pabodeM mecte JL.p. Ne 6 «Coopka 3j1eKTpryecKkoi
Henu U u3MepeHne HANPSKeHUs HA PA3JINYHBIX YYACTKAX IEKTPUYECKOH Henu»
37/13 3akoH OMa U1 ydacTKa 3JIeKTpUUYECKOU LIETIH. 842, 44, ymip. 19




IIp.p. «MccnenoBanue 3aBUCUMOCTH CUIIBI TOKA B IIPOBOJIHUKE OT HAIIPSDKEHUS HA €r0 KOHLAX IIpU
IIOCTOSIHHOM COTIPOTHUBIICHUI.

(2.4)

38/14 Pacuer conmpoTHuBIIeHHS TPOBOIHUKOB. Y 1eibHOE conpoTuBieHne. Peoctarsl. [lepBuyHbIii 845, 46, ynp. 20 (1,2(06))
MHCTPYKTaX 0 OXpaHe Tpya Ha padodem mecte JL.p. Ne 7 «PeryinpoBanue cujibl TOKa
peocTaTom»

39/15 [lepBUYHBII HHCTPYKTAX 10 OXpaHe Tpyaa Ha pabouem mecte JI.p. Ne 8 «M3mepenne 8 47 ymp. 21 (1-3)
CONMPOTHUBJICHHUS MPOBOIHUKA MPH MOMOIIY AMIIEPMETPA ¥ BOJILTMETPA) ymp. 20 (3)

40/16 Ilocneoosamenvroe coedunenue nposoonuxkos. Ip.p. «3ydeHue nocienoBaTeIbHOTO COSTUHEHUS 8 48, ymp. 22 (1)J1.
MIPOBOTHUKOBY 1346

41/17 Iapannenvnoe coedunenue nposoonuxos. Ip. p. «3ydeHre napaaieabHOTO COSTUHEHUS 8 49, ymip. 23 (2,3,5)
MIPOBOTHUKOBY

42/18 Pemenwue 3amaq mo Teme «3akoH OMa B CrIOCOOBI COSIMHEHHMSI IIPOBOTHIUKOBY 848, 49 ymp. 21 (4)

J1.1369,1374
43/19 PaboTa 1 MOIITHOCTB AIIEKTpHUYECKOTO TOKa. CUETINK AIIEKTPUIECKON SHEPTHH. 8 50, ynp. 24(1, 2)8
51, ynp. 25 (1,4)

44/20 [lepBUYHBII HHCTPYKTAX TI0 OXpaHe Tpyaa Ha pabodem mecte JL.p. Ne 9 «3mepenne paGoThl U 851,52 JI. 1397,
MOIIIHOCTH 3JIeKTPHYECKOT0 TOKA) 1412,1416

45/21 HarpeBanue mpoBOJHUKOB 3JIEKTPUYECKUM TOKOM. 3akoH J[koyss-JleHma. 8 53, ymp. 27(1,4)

46/22 Jlammia HakamMBaHMS. DJIEKTPUUECKHE HarpeBareabHbie MpuOopsl. KopoTkoe 3aMbIkaHuE. 854,55
[Ipenoxpanurenu

47123 K.p. Ne 4 «QaekTpuyeckue siBJIeHUsD MMOBTOPEHHE

48/24 OmnbIT OpcTena. MarauTHoe mosie. MarHuTHOE 10JI€ MPSIMOTO TOKa. MarHUTHBIC JIWHUH. 856,57 J1.1458,1459

49/25 MarsuTHO€ MoJjie KaTyllIKH ¢ TOKOM. Dnexkmpomaciumsl. [IepBUUHBIN HHCTPYKTaX MO0 OXpaHe Tpyaa 8 58, ymp. 28. (1-3)
Ha pabouem mecte JLp. Ne 10 «Coopka 3/1eKTPOMArHUTAa U HCHBITAHUE €r0 IeiCTBUD)

50/26 [Toctosinabie MaruuThl. BzauMoaelcTBue NOCTOSTHHBIX MarHuToB. Maznumnoe none 3emau. lp.p. 859,60 JI.
«H3yuenue 3aumooeticmeus NOCMOosHHbIX MACHUMOB» 1473,1481

51/27 Cuna Amnepa. Dnexmpoosucamens. Ilp. p. « M3yuenue Oeticmaus MazHUMHO20 RO HA NPOBOOHUK C § 61 J1.1476,1477
MOKOM»

52/28 [lepBUYHBII MHCTPYKTaX MO OXpaHe Tpynaa Ha pabouem mecTe JI.p. Ne 11 «M3yyeHne npuHIUNA yIp. B TETPaau
e CTBHUSI JIeKTPOABUT ATEJISI

53/29 K.p. Ne 5 «MaruuTHble sIBJIEHUD)

DJIEKTPOMATrHUTHBIE KOJIe0aHusI U BOJIHBI. ['eomeTpuueckas ontuka (10 yacos)




54/1 DJieMeHThI reoMeTpuuecKoi onTuku. Victounuku cBera. [p.p. «HM3yuenue senenus pacnpocmpanenus | 862 ymp.29 (1)
ceemay
55/2 OtpaxxeHue cBeta. 3aKOH OTpakeHUs cBeTa. I1p.p. «Hccaedosanue 3a8Ucumocmu yeia OmpaiceHust 863 ymp.30 (1-3)
Om yeia naoenus ceemay
56/3 [Tnockoe 3epkano. Ilp. p. «HM3yuenue ceoticms uzoopaxiceHus 8 N10CKOM 3epKaie 864 J1.1528,1540
5714 [penomnenue cBeta. [p.p. «Mccnedosanue 3asucumocmu yena npeiomienust om yena nadenusi ceemay | 8 65, ynp. 32 (2)
58/5 JIun3zel. OnTueckas cuiia JuH3bl. DOKYCHOE PacCTOSHUE JTUH3BI 8 66, ynp. 33(1)
59/6 dopmyra TOHKOH JIMH3HIL. 3aImucu
60/7 [MocTpoenue N300pakeHH i, TaBAEMBIX JTHH3O0M. §67,ymp.34 (1)
61/8 [lepBUYHBIN HHCTPYKTAX 10 OXpaHe Tpynaa Ha pabouem mecte JI.p. Ne 12 «M3mepenne poxycHOro 8 66-67 moBT.
paccrosinus coduparoieii aun3bl. [oaydyenune n300paskeHuii ¢ MOMOIIbIO coduparomieii Juu3bDy | yrp.34 (3)
62/9 I'ma3 kak ontudeckas cucreMa. OnTuaeckue MpuOOpsI Bomp.6 (c.164)
63/10 K.p. Ne 6 «CBeToBBIE SIBIIECHUS
Oo6oo0maroniee noproperue (5 yacon)
64/1 Hroroas xoHTpoapHas paboTa MMOBTOPEHHE
65/2 [ToBTOpHUTENBHO-00001IAIOITHIT YPOK 10 TeMe « TerioBbIe SBICHUS 3aMmucu
66/3 [ToBTOpHUTENBHO-0000IIAIONITNI YPOK TIO TeME «DIEKTPUUECKUEC SBICHUS) 3amucu
67/4 [ToBTOpHUTENBHO-0000IIAIOITHIT YPOK TI0 TeMe «MarHUTHBIC SBIICHUS 3amucu
68/5 [ToBTOpHUTENBHO-0000IIAIOITHIT YPOK TI0 TeMe «ONTHYECKUE SIBICHUS 3aMmucu
IMoypouyHoe mianupoBanue 9 Kiacc
Ne Tema ypoka JlomaimHee JlaTa
n/n 3aJaHue
3axonwt e3aumoodeiicmeusn u osuxcenus mena( 34 uaca)
BBOJHBII MHCTPYKTaX 1O OXpaHe Tpyaa. MarepuanbHas Touka. Cucrtema oTcyera § 1. Yopl.
2. |Ilepemernienue § 2 Ynp.2
3. | OmpezesneHne KOOPIUHATHI ABWKYIIETOCS Tesa 83 Ymp.3




4. | Pemenue 3agau no treMe «OrnpeneneHre KOOpANHAThl JBUKYILEr0Cs TeIa §1-3,

5. | Ilepememienre npy NpsIMOJIMHEWHOM PAaBHOMEPHOM JIBUKEHHH. § 4 Yop.4(2)

6. |[IpsiMonmHEtHOE paBHOYCKOPEHHOE BIKEHUE. Y CKOpEHHE § 5 Vop.5

7. |CkopocTh NpSIMOJIMHEHHOIO PAaBHOYCKOPEHHOrO ABMXeHMs. ['paduk ckopoctu 8 6. Ymp.6 (1-3)

8. |Pemenue 3ama4 mo reme «CKOpOCTh NPSMOJIMHEHHOTO PAaBHOYCKOPEHHOTO JBMXKCHUS) 8 6 . ymp. B
TeTpaan

9. |I[lepemenienune nMpy MpsIMOJIMHEITHOM PaBHOYCKOPEHHOM JIBM)KEHUHT §7¥Yop 7(1)

10. |Pemenue 3amau no Teme «llepemenienue npu npsiMOIMHEITHOM PaBHOYCKOPEHHOM JIBH>KECHUI) § 7m. Yop 7 (2)

11. |Tlepemerienue Tena npu NPSIMOJMHEHHOM PaBHOYCKOPEHHOM JIB)KEHUHU 0€3 HauyadbHOW CKOpPOCTH § 8 Yop 8 (1)

12. |[lepBUYHBIN HHCTPYKTAX TI0 OXpaHe Tpyaa Ha pabouem Mecte. JlabopaTopHas padora Ne 1 VYup. B TeTpanu

«HcceaenoBanne paBHOYCKOPEHHOI0 IBUKeHHS TeJia 0e3 HAaYaIbHON CKOPOCTH.

13. |OTHOCHTETHHOCTH JBMKEHUSI. § 9. Vop.9 (1)

14. | Pemenue 3amau no teme «I[IpsimonuHeitHoe paBHOMEPHOE U paBHOYCKOPEHHOE JABHIKEHUS» yIp. B TETpaau

15. | KontpoabHas padora Ne 1 mo teMe «OCHOBBI KHHEMATHKH IIOBTOPEHUE

16. | MueprmanbHbie cucteMbl oTcueTa. [lepBriii 3akoH HproToHa 810

17. |Bropoii 3akoH HeroToHa § 11 Ymp. 11
(1.2)

18. | Tpetwnii 3akon HeroToHa § 12 Vop.12 (1)

19. |Pemenne 3amau no teme «3akoHbl HeroToHaY» 810-11 . ynp. B
TeTpau

20. | CBoOoanoe maseHue Ten. [lepBUUHBIN HHCTPYKTAX 10 OXpaHe Tpyaa Ha pabouem mecte. JI/p Ne 2 «MccnenoBanme § 13 Vmp. 13

CBOOOTHOTO MAJIEHUSI» 1,2)
21. |Pemenne 3amau mo reme «CBOOOIHOE MMAAEHUE TED) 8 13 . ymp. B




TeTpaau

22. | [IBwxeHue Tena, OpOIIeHHOTO BEPTUKAIBLHO § 14 Ymp. 14
BBepx. HesecomocTh

23. |Pemenue 3ama4 o teme «JIBrkeHne Tena, OpomeHHOTo MoJT YIJIOM K TOPU30HTYY Yup. B TeTpaau

24. |3aKOH BCEMHUPHOTO TITOTECHUS §15

25. | Yckopenne cBOOOTHOTO TaIeHHs Ha 3eMJIe U 8 16. Ctp.68
JIPYruX HEOECHBIX TeIax VYup. 16 (1-3)

26. |[IpsMonuHeitHOE W KPHUBOJMHEHHOE JBWXKCHME. J[BW)KEHHE Tella MO OKPY)KHOCTH C TOCTOSHHOH IO MOIYIO |8 17,18,
CKOPOCTBIO. MOATOTOBUTH

noxnax MC3

27. |Pemienue 3a1a4 1mo temMe «J{BImKeHHE Tela 1Mo OKPY>KHOCTH 3aMucy B TETPaIu

28. |Mmmynbce Tena. 3aKOH COXpaHEHUS HMITYJIhCa § 20 Yp. 20 (4)

29. | PeaktuBHOE nBMKEHHE. PakeTsl. § 21 Yop. 21(1)

30. |3akoHa cOXpaHEHUs MOJIHOW MEXaHUUYECKOW 3HEpruu § 22 Vup. 22(2)

31. |IIpumenenue 3akoHOB HbIOTOHA M 3aKOHOB COXpaHEHUSI UMITYJIbCA U DHEPTHH. 8 11-22 noBT.

32. |Pemrenue 3ama4 o teme "3aKOHbI ABM)KEHHUS U B3aUMOIeHCTBUS Tea" VYup. B TeTpanu

33. | KoutpouabHasi padora Ne 2 mo teme "OCHOBBI AIMHAMUKH" IIOBTOPEHUE

34. | Ypoxk-urpa «3aKoHbl IBM:KEeHHS M B3aUMOelCTBUSA TeJ1» 3aMucy B TETPaIu

Mexanuueckue koneoanusn u 6onsl. 3gyk. (15 u)

35. |KonebarensHoe asmxenue. CBoOoaHbIe Koslebanus. KonebaTenbHble CHCTEMBI. § 23 Vop. 23(1)

36. | Benmnuunsl, XapakTepu3yromue kouedarenbHoe § 24 Yup. 24(4-
JIBYDKEHUE 6)

37. |I'apmonmnueckue konedanus. Gusnueckuil 1 MaTeMaTUYeCKUi MassTHUKH § 25 Ymp. 25

38. |[lepBUYHBIN MHCTPYKTaX MO OXpaHe Tpyzaa Ha pabouem mecte. JI/p Ne 3 «McciienoBanue 3aBUCMMOCTH nepuoa | § 25 1.




YacToThbl CBOﬁO)IHBIX K0JIe0aHM MaTeMaTHYeCcKOro MasiTHHKA 0T ero JJIMHBbD)>

39. |3aryxaromiue Kosiebanus. BelHyX IeHHbIE KOJIeOaHus. 826

40. |Pe3onanc. § 27 Yup. 26 (3)

41. | PactipocTpaHeHue KoJieOaHuii B cpejie. BomHbI 828

42. | Nynmaa BonHbL. CKOPOCTH PacIipOCTPaHEHHUs BOJTH. § 29 Vup. 27

43. | Pemrenue 3ama4 1o teme «JlymHa BoJTHBL. CKOPOCTH PacpOCTPAHCHHS BOTHY. VYup. B TeTpaau

44. |IcTOYHWKH 3ByKa. 3BYKOBEIE KOJICOAHHUS. 8§30

45. | BeicoTta u TeMOp 3ByKa. ' poMKOCTb 3ByKa. 831

46. | PactipocTpaHeHue 3ByKa. 3ByKOBBIE BOJIHBI. CKOPOCTH 3BYKa. 832

47. |3BykoBble siBieHHs. OTpaskeHNe 3ByKa. 3ByKOBOI Pe30HAHC 8§33

48. | Pemrenne 3amad o TeMe «MeXaHWdecKue KOJICOaHHs ¥ BOJTHBI. 3BYK» 8§ 23-33

49. | KonTpoabHas pa6ora Ne 3 mo Teme ""MexaHuUecKHe KOJIeOaHUSI H BOJIHBL 3BYK" IToBTOpEHUME
TEMBI

Inekmpomaznumnoe none (22 u)

50. | MarauTHoOe€ mosie u ero rpadguieckoe m3odpaxenue. HeomHopoiHOE M OAHOPOTHOE MArHUTHOE TTOJIE. § 34. Yop. 31

51. |Hampagsienue Toka v HanpaBJIeHUE JIMHUN €r0 MArHUTHOTO TIOJIS. § 35 Vmp. 32

52. | JleficTBME MarHUTHOIO TOJIA HA MPOBOJHUK C JIEKTPUUYECKUM TOKOM. [IpaBuiio eBoit pyku. § 36 Ymp.33

53. |Pemrenue 3a7a4 Ha MPUMEHEHHE MTPABUII JIEBOM U MIPABOU PYKHU. 3amaHus Ha
KapTOuKax

54. |MHyK1usi MarHUTHOTO TTOJIAL. § 37 Yop.34 (1)

55. | MaruuTHbIi MOTOK 838

56. | SIBneHue AMEeKTPOMArHUTHOM UHIYKITUU 839

57. |TlepBuuHBIN HHCTPYKTAXK IO OXpaHe Tpyaa Ha pabodyem Mecte. JlabopaTtopHasi padora Ne 4 «U3yuenue yIp. B TETPaau




ABJICHUA 3J'IeKTp0Mal"HI/ITHOI71 HHAYKIHUW»

58. |Hampamnenne naaykuuoHHoro Toka. [Ipaswmiio Jlenmna 840

59. | fBneHMEe CaMOMHIYKIIUU 841

60. |TTony4yeHne u mepenava MepeMEHHOTO AEKTPUIECKOro Toka. Tpanchopmarop 842

61. | DneKTpoMarHUTHOE TOJIe. DIIEKTPOMArHUTHBIE BOJHBI. 843,44

62. |KonebarenbHblii KOHTYp. [lorydeHrne 31€KTPOMAarHUTHBIX KOJICOaHUH 845

63. | [IpuHIUTIBI paUOCBSI3U U TEICBHICHHS 8 46

64. | [TonroToBKa MPOEKTOB «BiusHUe INEKMPOMASHUMHBIX UZYYEHUL HA HCUBbIE OPSAHUZMBLY [ToxroToBUTH
MPOEKT

65. |3amuTa IpOoeKTOB «BiusHUe INeKMPOMASHUMHBIX UZYYEHULL HA JHCUBbIE OPSAHUZMbBLY 3ammcu B
TeTpau

66. | DnekrpomarHuTHas mpupoaa cBera. Untepdepenus u qudpakiys cBeTa 847

67. |IIpenomnenue cBera. dusnyeckuid CMBICT TIoKaszarenss mpenomieHus. Jucnepcus cBera. I[Bera Te. 848,49

68. | Tumbl ontuueckux crekTpoB. CooOrieHne «MeTol CHeKTPaIbHOrO aHaiM3a W €ro MpUMEHEHHE B Hayke U TeXHHUKe» |8 50

69. |Ilornomenue u ucmyckanue cpera aToMaMu. [IpoucxosxeHue nuHenvaTeix ciekTpoB. [IpakTuueckas padota 851

«HaOnroneHre CruionIHOro U JIMHEHYaToro CleKTpoOB»
70. |Pemrenue 3ama4 o Teme «IEKTPOMAarHUTHOE TIOJIe) VYup. B TeTpaau
71. | KouTpoabHasi padora Ned o teme «DJIEKTPOMATHUTHOE 0JI€» ITIOBTOPEHUE
Cmpoenue amoma u amomnozo aopa. Amomnasn snepzus (18 u)
72. |PamnoakTUBHOCTHE. MOJIEIN aTOMOB. 8§52




73. |PagroakTHBHBIE IPEBPAIICHUS ATOMHBIX S/IEP 8§53
74. |Peuienue 3aga4 no teme «PajinoaKkTHBHbIE IPEBPAILEHUS AaTOMHBIX SAEPY. 3anucu B
TeTpau
75. |[lepBUYHBII HHCTPYKTAX 110 OXpaHe Tpynaa Ha padodem mecte. JlaboparopHasi padora Ne 6 «3mepenue 3anucu B
€CTeCTBEHHOI0 PA/IMAIIHOHHOI0 (POHA JO3UMETPOM). TeTpau
76. | DKcriepMEHTAIbHBIE METO Bl HCCIIEIOBAHUS 8 54
YacTHULI.
77. |OTKpbITHE IPOTOHA W HEUTpOHA §55
78. |CocTtaB aTOMHOTO sijipa. SlepHbIEe CHITBI 8 56
79. | Dueprus cBs3u. Jledekt macch 8 57
80. | Pemenue 3amay mo teme «Heprus cBsa3u. Jledekt macey. 3agaHus Ha
KapTo4Kax
81. | llenenue simep ypana. llemnas peakius [lepBUUHBIN HHCTPYKTaX MO OXpaHE Tpy/Ja Ha pabodyeM MecTe. 8 58.
JlaGoparopHas padora Ne7 «M3yueHue eleHUd 1pa aToMa ypaHa 1o pororpaguu TpeKoB».
82. | SInepnsiii peaktop. [IpeoOpazoBanme BHYTpEHHEH 859,60
SHEPIUU ATOMHBIX SIA€P B IJIEKTPHUUECKYIO
SHEPrur0. ATOMHasl SHepreTuka. JKOoJOruueckue npoOiaeMbl paboThl aTOMHBIX 3JIEKTPOCTAHIHH.
83. | buonoruueckoe AeCTBUE paguanii. 3aKOH PaJMOAaKTHBHOTO pacraja. 8§61
84. | [lepBUYHBIN MHCTPYKTaX 110 OXpaHe Tpyaa Ha pabodeMm mecte. JlaboparopHasi padora Ne§ «OueHka mepmoaa 3anucu B
MoJIypacnajga HAX0ASIUXCS B BO3/1yXe NPOAYKTOB pacnaja ra3a pagoHa». TeTpaau
85. | TepMmosiiepHas peakiysi. DJIeMeHTapHble YaCTHIIbI. AHTHYACTULIBI § 62, noBTOpEHNE
TEMBI
86. |[TlepBUYHBII MHCTPYKTaX 10 OXpaHe TpyAa Ha paboueM mecte. JIabopaTopHasi padota Ne9 «M3yueHue TpexoB 3anucu B
3apsi’KeHHbIX YaCTHI 110 TOTOBBIM (poTorpagusim». TeTpaau




87. |PaboTa HaJ MpoeKTaMu 10 TeMe « Bausnue paouoakmugHbIX UsLyueHUll Had HCUBbLE OP2AHUIMBI» 3amucu B
TeTpaau
88. |3amuTa MPOEKTOB IO TeME « Biusnue paouoakmueHblX U3Y4eHUll Ha HCUBbLE OP2AHUIMBI» 3amucu B
TeTpaan
89. | Kourpouabnas pagora Ne5 nmo teme "CTpoenue aToMa M aTOMHOIO sipa. ATOMHasi JHeprus' IIOBTOPEHHE
Cmpoenue u 360110uyusn Beenennou (6 u)
90. |CocraB, ctpoeHue u npoucxoxaecHue CoTHeIHOM 863
CHCTEMBI
91. |bospmue tuTaHeThl COTHEYHOM CHCTEMBI 864
92. |Manbie Tena COTHEYHOH CHCTEMBI 865
93. |Ctpoenue, m3irydenue u 3Bononus CoJlHIA | 8 66
3Be3]
94. Crpoenue u 3Bomtonus Beenennoii. Teopust bonbioro B3peiBa 867
95. | Ypok-urpa «CtpoeHue u 3BOIOIUs BeenmeHHon MMOBTOPEHHE
Iloémopenue (7 u)
96. | UToroBast KOHTPOJIbHAsA padoTa MTOBTOPEHHE
97. | AHanu3 KOHTPOJIbHOU paboThl 1 Koppekuus Y'Y /1. 3allMCU B TETPAIU
98. |[loBTOpCHUE TEMbI «3AKOHbBI 83AUMOOCICIMGUSL U OBUNHCCHUA M ETT» 3aIlUCH B TETPAIN
99. |[ToBTOpeHue TeMbl «Mexanuueckue Koa1e0anus u 601Hvl. 38yK» 3aIlUCH B TETPAIN
100, [ToBTOpEHUE TEMBI «DIEKMPOMAZHUMHOE RONE» 3aIlUCH B TETPAIN
101, IToBTOpenue Tembl «Cmpoenue amoma u amomnozo A0pa. Amomnas Inepeua» 3aIlUCH B TETPAaU
102, [ToBTopenue Temsl «Cmpoenue u 36on10uyus Beenennoir» 3aIlUCH B TETPaan




Omnwucanue yueOHO-METOINYECKOTO U MaTEPUATBHO-TEXHUIECKOTO 0OecreueHus: 00pa3oBaTeIbHOTO

nporecca:

B cocraB yue6HO-MeToauueckoro komiuiekra (YMK) mo ¢usuke st 7-9xmaccos (IIporpamma kypca pusuku mis 7—9 kiraccoB
o0mieoOpa3oBaTeNnbHBIX yupexaeHuit, aBTopbIA.B. Ilepeimikun, H. B. @unonosuy, E. M. I'yrHuK nmuHin «BepTHKab») BXOIAT:

VMK «Pwusuka. 7,8,9 ximacc»

[l ®uszuka. 7,8,9 xnacc. YueOnuk (aBrop A. B. Ileppimkus).

[ dusuka. Metonuyeckoe nocodue. 7,8,9 kiacc (aBropelE. M. I'yrauk, E.B.PeibakoBa, E. B. IllaponnHa).

[ dusuka. Tectel. 7,8,9 xnace (aBToper H. K. Xannanos, T. A. XanHaHOBA).

[ ®uzuka. unaktudyeckue marepuansl. 8 knacc (aBropsl A. E. Mapon, E. A. Mapon).

[ ®uszuka. CoopHuk Bonpocos u 3anad. 7—9 xiaccel (aBTopeiA. E. Mapon,C.B.I1o3oiickuii, E. A. Mapon).

[ Peanusanusi 00pa3oBaTe/bHbIX MPOrpaMM eCTECTBEHHO-HAYYHON U TEXHOJIOTUYECKOM HaIlpaBIEHHOCTEN M0 (PU3UKE C HUCTIOIb30BAaHUEM
obopynoBanus nentpa « TOUKA POCTA» 7-11 knaccsl. MunuctepctBo npocsenieHust Poccutickoit denepanuu, 2021r. DneKkTpoHHbIE yueOHbIE
W3JIAHHS

[ Iudposas nabopatopus o $puskke 5 wr + HOyTOYK ¢ ycranosieHusM [10 (5 mmr).

CnucoK HarasiTHBIX TTOCOOU:

Ta0auie! 00IIEro Ha3HAYEHUS

[ MexnyHapontas cuctema equnuil (CH).

L) TTpucraBku anst oOpa3oBaHUs NECATHYHBIX KPATHBIX W TOJbHBIX €HHHIL

[ @dusnueckue nocrosiHHbie. [ Ikana 3eKTpOMarHUTHBIX BOJIH.

|| TIpaBuna no TexHuke Oe30macHOCTH npu padboTe B KabuHeTe HU3MKH.

) Mepb! Oe30MacHOCTH MPH [MOCTAHOBKE U MTPOBEIEHUH JT

- abopaTopHBIX PabOT MO IEKTPUUECTBY.
ITopsinok peleHus KONUYECTBEHHBIX 3a1a4.
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