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«PacecmoTpeHO» «CornacoBaHo»

Ha 3aCeaHUH yYUuTeNlel MaTeMaTHKH, 3amecturens aupexropa no YBP
¢$u3uky ¥ HHPOPMATHKH - E.C. CMupHOBa
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Dipzerseerrt— M.A. [Tymkuna

Pabouas nporpamma
no ¢usuke
/-9 Kaaccol

IT. Oxta6pbckuit



IHosicHUTEALHAA 3aIIHCKA

PaGouass mporpamMma cocTtaBieHa B COOTBeTCTBUH ¢  DeaepanbHbIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHIAPTOM OCHOBHOTO OOIIEro oOpa3oBaHUs, aBTOPCKOM IMporpamMmon
A.B. Ilepprimikuna o ¢usuke mis 7-9 kmaccos. [IporpaMmma ocHOBHOro 001Iero o0pa3oBaHuUs.
®usuka. 7-9 knaccel ABTopsl: A.B. Ileppiukun, H.B. @unonosuy, E.M. I'yTHUK.

Oo01masi xapakTepucTUKa y4eOHOro nmpeamera
dusndyeckoe oOpa3oBaHWE B OCHOBHOW IIIKOJIE JIOJDKHO oOecrneduTh (OPMUPOBAHUE Y
oOyyarolmuxcsi MPeJICTaBICHU O HayYHOW KapTHHE MHpa — BaXKHOTO pecypca Hay4dHO-
TEXHUUYECKOTO MPOrpecca, 03HAKOMIICHHE 00ydJaromuxcs ¢ GU3NIeCKUMHA U aCTPOHOMUYECKUMU
SIBJIGHUSIMU, OCHOBHBIMU IPUHLUIIAMU PadOThl MEXaHU3MOB, BHICOKOTEXHOJIOTMYHBIX YCTPOUCTB
U TpuOOpOB, pPA3BUTHE KOMIICTCHIIMA B PEHICHUH WHXCHEPHO-TEXHUYECKHX U HAyYHO-
HCCIIEIOBATEeNIbCKUX 3a/1au.
OcBoenne ydeOHOro mnpeamera «®Dusnka» HAMpaBICHO HA pa3BUTHE Yy OOyYArOIIUXCS
MIPEJICTaBJICHU O CTPOEHUH, CBOMCTBAaX, 3aKOHAX CYIIECTBOBAHUSA U JIBIXKEHUS MaTepHH, Ha
OCBOEHHUE O0YJAOIIMMHUCS OOMIMX 3aKOHOB U 3aKOHOMEPHOCTEH MPUPOIHBIX SBICHUM, CO3TaHUE
yCcIoBUM  Ans dbopmupoBaHus MHTEIJIEKTYaIbHBIX, TBOPYECKUX, IpaxIaHCKHUX,
KOMMYHHKAITUOHHBIX, HH()OPMAIIMOHHBIX KOMITeTeHIIMH. OOydaronmmecss OBJIAJCIOT HAYYHBIMHU
METOJIaMU  pPEUICHHsS] Pa3NUYHbIX TEOPETUYECKHMX U TMPAKTUYECKUX 333y, YMEHUSIMU
(GbopMyIIMIpOBaTh THIOTE3bI, KOHCTPYHUPOBATh, IPOBOJUTH OJKCIICPUMEHTBI, OILICHUBATh U
aHAJIM3UPOBATH MOTYYCHHBIE PE3YNIbTAThI, COMOCTABIIATH UX C OOBEKTUBHBIMU PEATUSIMH JKU3HH.
VYuebubiii npeamer «®Pusnka» CIOCOOCTBYeT (OPMHPOBAHUIO Y OOYYarOMUXCS YMEHUH
0e30MacHO UCHONB30BaTh JabopatopHoe 000pyAOBaHUE, MPOBOAWTH ECTECTBEHHO-HAYYHbBIE
WCCIICIOBAaHUS W JKCIICPUMCHTHI, aHAIM3UPOBATH IOJYYCHHBIC DPE3yJbTaThl, MPEACTABIATh U
HAy4YHO apryMEHTHPOBATh MOJIYYCHHbBIE BBIBOIBI.
Nzydyenne mnpenmera «®Pusuka» B dacth (HOPMHUPOBAHHS Y OOYYAMOIIMUXCS HAYIHOTO
MHUPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX METOJOB (HAOMIOACHHE, U3MEPEHHE, IKCIECPUMEHT,
MOJICTTUPOBAHUE), OCBOCHUS MPAKTUYCCKOTO0 MPUMEHEHUS HAYYHBIX 3HAHUN (PU3UKU B KU3HU
OCHOBAaHO Ha MEXKIPEIMETHBIX CBs3sIX ¢ mnpeameramu: «Matemarukay, «HbopMaTukay,
«XHAMULY, «buonorusay, «["eorpadusi», «DKOIOTHY, «OCHOBEI 0€30IacHOCTH
XKu3HeaesTensHoCcTY, «cTopusy, «Jlutepatypay» u ap.

Onucanue Mecra y4eOHOro npeaMera, Kypca B y4eOHOM ILIaHe.
Ocy1ecTBieHHE OCBOEHUS JaHHOM pabouell mporpamMmsl Iuianupyercs B 7-9 kinaccax MKOY
«Oxktsa6pbckas COLL». Ha ocBoenue nporpammsel orBoautcst 204 yaca, 2 4. B HeIe0: Y POBEHb
00y4eHus1 — 0a30BBIA.

I'ona o0yuenus KosmnuectBo KosmmuectBo Bcero yacosB 3a
JacoB B HeJe10 yueOHBIX He/lelIb y4eOHBbI 1o
7 xmacc 2 34 68
8 Kmacc 2 34 68
9 knacc 2 34 68
Hroro: 204 gaca

JIMYHOCTHBIE, MeTallpeAMeTHbIE U NPeIMeTHbIC Pe3yJbTAThI OCBOCHHS COAePKAHUSA
npeaMera

7 Kjaacc

JTuunocmuvimu pesynomamamu nzydenus kypca «dusmka» B 7-M Kinacce sSBISETCS
(hopMUpOBaHHE CICTYIONTUX YMEHUMN:




OmnpenensTh U BEICKA3BIBATH O] PYKOBOJICTBOM II€Iarora caMble 00Ire st BCEX JIto e
MpaBWJIa MOBEICHUS MIPU COTPYIHUYECTBE (ITUUECKHE HOPMBI).

B npeuioskeHHBIX [1€4aroroM CUTyalusax OOLEeHHs U COTPYIHUYECTBA, ONUPAsICh Ha 00LIHe IS
BCEX MpaBuja MOBEJACHMS, €J1aTh BEIOOP, IPU MOAJEPIKKE IPYTUX YYACTHUKOB IPYIIIBI U

rnegarora, Kak rnocCTyruThb.

CpeacTBOM JIOCTHYKEHHSI ATHX PE3YJIbTATOB CIIY)KUT OpraHU3allvs Ha ypOKe MapHO-IPYIIIOBOM
paboTHL.

Memanpeomemnvimu pezynomamamu nydeHus kypca «dusnka» B 7-M Kjacce sSBJISIIOTCS
(dbopmMHUpoOBaHKE CIEAYIOMINX YHUBEPCATBHBIX YueOHbIX aeiictBuit (YV ).

Pecynisamusnvie YV/I:

Omnpenensate U GOPMYIUPOBATH 1IEIb IEATEILHOCTH Ha YPOKE.

[IporoBapuBaTh MOCIEAOBATEIBLHOCTh ICHCTBHIA Ha YPOKE.

VY4uThCs BRICKA3bIBAaTh CBOE MPEIOI0KEHNE (BEPCUIO) HA OCHOBE pabOThI C MILTIOCTPALIUEH
ydeOHHUKa.

VYuutecs paboTaTh M0 NPEATIOKEHHOMY YUUTEIIEM IIJIaHy.

CpencTBoM (OPMHUPOBAHUS ITUX JICHCTBUN CITY)KUT TEXHOJIOTHUS MPOOIEMHOT0 AMAJIora Ha JTare
M3y4YeHHs] HOBOTO MaTepHara.

Y4uThbCs OTJIMYATHh BEPHO BBHIIIOJIHEHHOE 33/1aHHE OT HEBEPHOTO.

VYYUTBCS COBMECTHO € YUUTEJIEM U IPYTHMMHU YYCHHKAMHU AaBaTh SIMOIIMOHAIBHYIO OIICHKY
JeSITeIbHOCTH KJlacca Ha YPOKe.

CpenctBoM hOPMHUPOBAHUS ITUX JICHCTBUN CITYKUT TEXHOJIOTHUS OLEHUBAHUS 00pa30BaTEIbHBIX
JOCTHXKEHHH (y4eOHBIX YCIIEXOB).

llosnasamenvuvie YVJI:

OpueHTHpOBaThCA B CBOEH cucTeMe 3HaHUM: OTIMYATh HOBOE OT YK€ U3BECTHOTO C ITOMOIIBIO
YUUTEISL.

JlenaTe npeaBapUTEIbHBIA OTOOP UCTOYHUKOB HH(POPMAIIMU: OPUEHTUPOBATHCS B yueOHUKE (Ha
pa3BopoTE, B OTJIABJICHUH, B CIIOBApe).

JloGbIBaTh HOBBIE 3HAHUS: HAXOIUTh OTBETHI HA BOMPOCHI, UCTIONb3Yysl YU€OHUK, CBOM KU3HEHHBIH
OTIBIT U MH(OPMAIHIO, TOJTYYEHHYIO Ha YPOKE.

[lepepabarbIBaTh MOTYyYEHHYIO HH(DOPMALIMIO: I€TaTh BHIBOABI B PE3YIbTaTe COBMECTHON pabOTHI
BCEro KJlacca.

[lepepabarbIBaTh MOTYYEHHYIO HH(OPMALIMIO: CPAaBHUBATH U KJIACCU(PUIUPOBATH.
IIpeoOpa3oBbIBaTh HH(GOPMALMIO U3 OHON (YOPMBI B IPYT'YIO: COCTABIAThH (PU3NYECKHE PACCKA3HI
1 33J]a44 Ha OCHOBE MPOCTEUIINX (PU3NUECKUX MOJienel (IpeIMETHBIX, PUCYHKOB,
CXEMaTHYECKUX PUCYHKOB, CXEM); HaXOJAUTh U (hOPMYIMPOBATH PELICHUE 33/1a4H C TIOMOIIBIO
MPOCTENIINX MoJieNel (IPEeIMETHBIX, PUCYHKOB, CXEMaTHYECKHX PUCYHKOB, CXEM).

CpenctBoM GOPMHUPOBAHUS ITUX JCHCTBUI CIYKHUT yueOHBIH MaTepHal U 3aJjaHusl yueOHHKa,
OpUEHTUPOBAHHBIE HA JINHUU PA3BUTHSI CPEACTBAMH IIPEIMETA.

Kommynuxamuenvie YVJI:

JIOHECTH CBOIO MO3UIIUIO JI0 APYTUX: OPOPMIIATH CBOIO MBICIIh B YCTHOW U MTUCHbMEHHON peuu (Ha
YPOBHE OJTHOTO TIPEIJIOKESHHS WIIH HEOOIBIIIOTO TEKCTA).

CnymaTh ¥ IOHUMATh peYb IPYTHX.

Yurath u MEPECKa3bIBaTh TCKCT.



CpenctBoM (OPMHUPOBAHUS ITUX JCHCTBUIN CIYKHUT TEXHOJIOTHUS MPOOIEMHOT0O UATI0Ta
(moOY>KTarOIIHi ¥ TIOBOASIINI TUAJIOT).

COBMGCTHO A0roBapuBaThbCA O IIpaBUJIaX O6H_[€HI/I$I U IIOBCACHHA B IIKOJIC U CJIICA0BATH UM.
YYHUTBCS BBIOJIHATH PA3IMYHBIC POJIH B Ipyrne (JIuaepa, UCIOJTHUTES, KPUTHKA).
CpenctBoM GOpMUPOBAHUS ITUX JEHUCTBHUIA CIYXKHUT OpraHu3anus paboThl B Tapax v MajbIX
rpynnax (B METOAMYECKHX PEKOMEHIAIMIX JaHbl TAKUE BAPUAHTHI IPOBEICHUS YPOKOB).

8-1 kJacc
Jluunocmuvimu pezynsmamamu N3y49eHus NpeIMETHO-METOINYECKOr0 Kypca «DPu3uka» B 8-M
KJ1acce siBisgeTcs (GOpMHUpPOBAHUE CIASAYIOIINX YMEHUIA:
CamocToATeNbHO ONPEEATh U BEICKa3bIBaTh OOIME IS BCEX JIFOAEH MpaBuiia OBEACHUS IPU
COBMECTHO paboTe U COTPYAHHUECTBE (3TUYECKUE HOPMBI).
B npeioskeHHBIX MeAaroroM CUTyalusx OOLEHHUS U COTPYIHUYECTBA, OUPAsCh HAa OOIINE IS
BCEX MPOCTHIE MpaBUjia MOBEACHHSI, CAMOCTOSTENIBHO JAeNaTh BBIOOP, KAKOM MOCTYIOK
COBEpPIIUTb.
CpencTBoM JOCTHXKEHHUS ATUX PE3YIbTATOB CIYXKHUT YUeOHBIM MaTepual U 3a1aHus yueOHHKa,
HalEJICHHbIE Ha 2-10 JIMHUIO Pa3BUTHUS — YMEHHE ONPEIENIATH CBOE OTHOLLIEHUE K MUDY.
Memanpeomemnuvimu pezyromamamu n3ydenus Kkypca «dusuka» B 8-M Kinacce SBISIOTCA
(hopMHUPOBAaHHE CICIYIONINX YHUBEPCATBHBIX YICOHBIX JCHCTBHU.
Pecynamusnvie YV/I:
OnpenensTs Leb AeATeIbHOCTH Ha YPOKE CaMOCTOSITENIBHO.
Y4uTbCSI COBMECTHO C YUUTeNIeM OOHApYXUBaTh U (POPMYIHPOBATH YIeOHYIO
poOJIEMy COBMECTHO C YUUTEIIEM.
YuuTtbcs MIaHUPOBATh YUEOHYIO I€ATEIHHOCTh Ha YPOKE.
Bricka3biBaTh CBOIO BEPCHIO, IBITATHCS MPEJjIarath Crnocod e€ mpoBEpKH.
PaGoras o npeanokeHHOMY IUIaHy, UCIIOJIb30BaTh HE0OX0IMMBIE cpelicTBa (Y4eOHUK,
npocreiime npuOopbl U UHCTPYMEHTHI).
CpenctBoM GOopMUPOBAHUS ITUX JEHUCTBHUM CIYKHUT TEXHOJOTHUS IPOOIEMHOTO TUAJIOra Ha 3Tare
M3Y4EHUsI HOBOTO MaTepHaia.
OmnpenensTh yCHEUHOCTh BBIITOJIHEHUS! CBOETO 33/1aHUs B JUAJIOTE C YUUTEIEM.
CpenctBoM GOpMUPOBAHUS ITUX JEHUCTBUM CIYXKHUT TEXHOJOTHUS OLICHUBaHUSI 00pa30BaTEIbHbBIX
JOCTHKEHHUH (Y4eOHBIX YCIIEXOB).
Iloznasamenvnvie YVJI:
OpueHTHPOBATHCA B CBOEH CHCTEME 3HAHUI: TIOHUMATh, YTO HY)KHA JOIOJIHUTEIbHAS
nH(popmanus (3HaHus) IS pelieHus yueOHoM 3a1auu B OJMH LIAar.
Jlenatb mpeaBapuTeNbHbI 0TOOP HCTOYHUKOB MH(MOPMALIMY /171 peIieHus yueOHOH 3a1auu.
J1oGBIBaTh HOBBIE 3HAHUS: HAXOIUTh HEOOXOAUMYIO HH(OPMALIMIO KaK B yYeOHUKE, Tak U B
NIPEUIOKEHHBIX YUUTENEM CI0BapsIX U SHIUKIONEeUAX (B yueOHHKe 2-T0 Kjlacca il 3TOT0
MpeAyCMOTpPEHA CTIeIUATbHAS «OHIUKIIONEINUS BHYTPH YUSOHUKAY).
JloObIBaTh HOBBIE 3HAHMS: U3BJIEKATh HH(OPMAIINIO, IPEACTABICHHYIO B pa3HbIX (hopMax (TEKcT,
Ta0auIa, CXeMa, WIUTFOCTPAIHS U JIp.).
IlepepabaTbIBaTh MOMyYEHHYIO HHPOPMALIUIO: HAOIIOAATh U JeNIaTh CAMOCTOSATENIbHbIE BEIBOIBI.
CpenctBoM GOpMUPOBAHUS ITUX JEHCTBUM CIYXKHUT y4eOHBIM MaTepuall — yMeHUE OObSICHSTD
MHUp.
Kommynurxamuenvie YVJI[:
JIoHEeCTH CBOIO MO3UIIMIO JI0 APYTHX: O(POPMIISATH CBOIO MBICIh B YCTHOM M MUCbMEHHOU peur (Ha
YPOBHE OJTHOTO TIPEIJIOKESHHS WIIH HEOOIBIIIOTO TEKCTA).
CnymaTs ¥ IOHUMATh pedb IPYTrHX.
BripasutenbHo nepeckasbiBaTh TEKCT.
Bcerynath B Oecey Ha ypoKe U B KH3HH.
CpenctBoM (GOpMHUPOBAHMS ITHX JCHCTBUN CIYKUT TEXHOJIOTHSI MPOOJIEMHOTO JUaiora
(moOy>xJaroInii ¥ MOABOASALINM JUAJIOT) U TEXHOJIOTUS IPOAYKTUBHOTO UTCHHSL.




CoBMeCTHO JOTOBapUBATHCS O MpaBUIaX OOIICHUS U MTOBEICHUS B IIIKOJIE U CIIEAOBAThH UM.
Y4uThCS BHIMOIHATE PA3IMYHbIE POJIM B IpyIIe (JIuaepa, UCIIOIHUTEINS, KpUTHKA).

CpenctBoM GOpMUPOBAHUS ITUX JEUCTBHIA CIYKHUT padoTa B MAIIBIX TPYMIAX (B METOAHYECKUX
PEKOMEHIaLMAX J1aH TaKOM BapuaHT MPOBEACHUS YPOKOB).

9-11 knaccwt
Juunocmuvimu pezyromamamu 3ydeHus yaeOHO-METOANYECKOT0 Kypca «Pusnka» B 9-m
KJ1accax sBJisieTcsl GOPMUPOBAHUE CIETYIOIIUX YMEHU:
CaMocCTOsATENBHO ONPEAEIATh U BhICKa3bIBaTh OOLIME /IS BCEX JIIOAEH NpaBuiia MOBEACHUS IIPU
OOIICHUH U COTPYTHUYECTBE (3TUYECKUE HOPMBI OOLICHHS U COTPYIHUYECTBA).
B camMoCTOSATENIbHO CO3aHHBIX CUTYAIUSIX OOIICHUS M COTPYAHUYECTBA, OMUPAsCH HA OOIIHE IS
BCEX MPOCTHIE MPaBUIa MOBEACHHUS, EIaTh BEIOOP, KAKOW MOCTYIOK COBEPILHUTS.
CpencTBOM JOCTHKEHUS ATHX PE3yJIbTaTOB CIYKHUT YUe€OHBIH MaTeprall — YMEHHE OINPEIeIIATh
CBOE OTHOULICHHE K MUDY.
MemanpeomemHuvimu pe3yivmamamu V3y9eHUs yaeOHO-METoIuIeckoro Kkypca «dusuka» B 9-
OM KJIacce SIBJISIFOTCS (POPMUPOBAHUE CIIEAYIONINX YHUBEPCAIBHBIX YUEOHBIX JIEHCTBUI.
Pecynamusnvie YV/I:
CaMocTtosTenbHO (HOPMYIUPOBATh LIETH YPOKa MOCIE MPeBAPUTEIHLHOTO 00CYKICHUS.
Y4auTecs 00HapYKHUBaTh M POPMYIMPOBATH YICOHYIO TIPOOIEMY.
CocCTaBIATh IJIaH PEIICHUsI POOJIeMBI (33124 ).
Pabotast o many, CBEpATh CBOM ACUCTBUS C LEINBIO U, IPH HEOOXOAUMOCTH, UCIIPABIIATH
OLIMOKHU CaMOCTOSITENBHO.
CpenctBom GOpMHUPOBAHUS ITUX ACHUCTBUIN CIYKUT TEXHOJOTHS MPOOJIEMHOTO JUaiora Ha dTare
M3Y4YEeHHsI HOBOTO MaTepHaia.
B nuanore ¢ yuuteneM yunuThcsl BbIpadaThiBaTh KPUTEPUU OLIEHKH U ONPEAEIATh CTENEHb
YCTIELTHOCTH BBIMOJIHEHHSI CBOEH pabOoThI U pabOTHI BCEX, UCXOS U3 UMEIOIINXCS KPUTEPHUEB.
CpenctBoM GOpMUPOBAHUS ITUX JEUCTBUM CIYXKHUT TEXHOJOTHUS OLIEHUBAHUS 00pa30BaTENbHbBIX
JOCTHXKEHHH (y4eOHBIX YCIIEXOB).
lloznasamenvnvie YVJI:
OpueHTHPOBaThCA B CBOCH cUCTEME 3HAHUI: CAMOCTOSITENILHO MPEAINOoNaraTh, Kakas
nH(popMalys Hy>KHa JJIs peleHus] y4eOHOH 3a7jaul B HECKOJIBKO 11aroB.
OT1Oupare HEOOXOAUMBIE JUIS PEeLICHUs yueOHOM 3a/1au UCTOYHUKHM HHPOPMALIUH.
JloGbIBaTh HOBBIE 3HAHUS: U3BJIEKaTh HH(OPMAIINIO, IPEICTABICHHYIO B pa3HbIX (hopMax (TEKCT,
Tabnuia, cxeMa, HIDTIOCTpalis U Jp.).
[lepepabarbiBaTh OTYyYEHHYIO HH(DOPMAIIMIO: CPAaBHUBATH U TPYNIUPOBATh (PAKTHI U
SIBIICHUST; OTIPEJICNIATh TPUYUHBI SBIICHUH, COOBITHI.
[TepepabartbiBaTh MoMyYeHHYIO HH(YOPMAIIHIO: I€TIaTh BHIBOBI HA OCHOBE 0000IIIECHHS 3HAHUH.
[IpeoOpa3oBbIBaTh HH(OPMALMIO U3 OHON (POPMBI B IPYT'YIO: COCTABIATH MPOCTOM
IUIaH M CJIOXHBIN TUIaH y4eOHO-HAyYHOTO TEKCTa.
IIpeoOpa3oBbIBaTh HH(GOPMALMIO U3 OHON (POPMBI B IPYT'YIO: IPEACTABIATH MH(OPMALIHIO B
BU/JIE TEKCTA, TAOJIUIIbI, CXEMBI.
CpenctBoM GOpMUPOBAHUS ITUX JEUCTBHUIA CIYXKHUT YUeOHBIH MaTepuar.
Kommynuxamuenvie YVJI:
JIoHEeCTH CBOIO MO3UIIMIO JI0 APYTHX: O(POPMIISTH CBOU MBICIIH B YCTHOW M MMHCBMEHHOM peun ¢
y4€TOM CBOUX YUEOHBIX U )KU3HEHHBIX PEUEBBIX CUTYaIIHi.
JIoHECTH CBOIO MO3ULIMIO IO JPYTHUX: BBICKA3bIBaTh CBOIO TOUKY 3PEHUS U MBITATHCS €€
000CHOBATh, MPUBOJIS APIYMEHTHI.
Cnymarth Ipyrux, IbITaThCS MPUHUMATE APYTYIO TOUYKY 3pEHUs, OBITh TOTOBBIM H3MEHUTH CBOIO
TOUYKY 3pEHUSI.
CpenctBoM (OPMHPOBAHUS ITUX JEHCTBUN CITYKHUT TEXHOJIOTUS IPOOIEMHOTO Jranora
(moOY>KTarOIIHi ¥ TIOIBOASIIINI JUAJIOT).




Ywurarhk BCIyX | PO ceOsl TEKCTHI Y4EOHUKOB U TIPU ATOM: BECTH «IHAJIOT C aBTOPOM»
(mporHo3upoBaTh OyayIiee YTEHUE; CTABUTH BOMPOCHI K TEKCTY U UCKATh OTBETHI; TPOBEPSThH
ce0s1); OTEIATh HOBOE OT M3BECTHOTO; BBLICIATH IJIABHOE; COCTABIIATH IJIAH.

CpenctBoM (OPMHUPOBAHUS ITUX IEHCTBUN CIY)KUT TEXHOJIOTHS MPOTYKTUBHOTO YTCHUSI.
JloroBapuBaThCs C JIFOJIbLMU: BBITIONHSS Pa3IMYHBIE POJIA B TPYIINE, COTPYIHUYATH B COBMECTHOM
perieHuu npooiemsl (3a1a4n).

YYHUThCS YBRKUTEITHLHO OTHOCUTHCS K TTO3UIUH JIPYTOT0, TIBITATHCS JOTOBAPUBATHCSI.

CpencTBoM (OpMHUPOBAHUS ITUX JIEHCTBUN CITY)KHUT paboTa B MaJIbIX TPYIIIaXx.

IIpeameTHble pe3yabTaThl 7-9 Ki1acc:
BbInycKHUK HAy4YUTCS:
coOroaTh npaBwila GE30IIaCHOCTH U OXpaHbl TpyJa Ipu padoTe ¢ yuyeOHbIM U J1aOOPaTOPHBIM
000pynOBaHUEM;
IIOHUMAaTh CMBICII OCHOBHBIX (PM3NYECKUX TEPMUHOB: (PU3NYECKOE TeNo, (PU3NYECKOE SBICHHE,
¢usnveckas BeJIMYMHA, €TUHHUIIBI U3MEPECHUS;
pacrio3HaBaTh IpOOJEMbl, KOTOPbIE MOXHO PELIMTh IPU IOMOLIM (PU3MUECKUX METOOB;
aHAJM3UPOBATh OTACIBHBIC ATAIBI IPOBEICHUS UCCICIOBAHUN U HHTEPIPETUPOBATH PE3YIIbTATHI
HaAOJIOCHUH U OIBITOB;
CTaBHUTh OMBITHI 110 HCCIICAOBAHUIO (DU3WYECKHUX SIBICHUNA WM (PU3NYECKUX CBOWMCTB Ten 0e3
UCIOJb30BAHUS MPSAMBIX M3MEPEHH; mpu 3TOM (OpPMYIHpOBaThH MpodiieMy/3a1ady y4eOHOro
HKCHEPUMEHTa; COOMpaTh YCTAHOBKY W3 IMPEIOKEHHOTO OO0OPYIOBaHUS; MPOBOAWUTH OMBIT U
(GbopMyIMpOBaTh BHIBOJIBI.
[pumeuanue. [Tpu npoBeneHun nccieaoBaHus GU3MUECKUX SBICHUIN W3MEPHUTEIbHBIE TPUOOPHI
UCHOJb3YIOTCS JIMIIb KaK JaTYUKU M3MEpeHHs (U3MYECKUX BEIMYMH. 3alMCH IMOKa3aHUH
MPSIMBIX U3MEPEHH B 3TOM cily4dae He Tpedyercs.
IIOHUMATh POJIb SKCIIEPUMEHTA B MOJTYYEHUU HAYyYHOU MH(pOPMALINY;
MIPOBOJIUTH MPSIMbIE U3MEPEHHs (PU3MUECKUX BEIWYHH: BPEMsl, PACCTOSIHUE, Macca Teya, 00beM,
cuila, TemmepaTypa, aTMoc(epHOe [aBJIEHUE, BJIAXKHOCTb BO3[yXa, HANpsHKEHHE, CHJa TOKa,
panuanoHHbIN QOH (C UCTIONB30BaHUEM JJO3UMETPA); IPH STOM BBIOUPATh ONTHMAJIBHBIN CITOCO0
M3MEPEHUs U UCIOJIb30BATh MPOCTEHIINE METO bl OLIEHKH MOTPELIHOCTENH N3MEPEHUIA.
[Ipumeuanue. JlrobGas yuyeOHas mnporpamMma JOJDKHA OOECHEeYMBAaTh OBJIAJEHUE NPSIMBIMU
U3MEPEHUSIMH BCEX MEPEUNCICHHBIX (PU3NYECKUX BETUYMH.
MIPOBOJIUTH HCCIIEIOBAHWE 3aBHCUMOCTEH (DM3UUECKUX BEIMYMH C HCIOJIH30BAHHUEM MPSIMBIX
U3MEPEHUM: MpPH 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHpPOBATH PE3yJbTaThbl IOJIYy4E€HHOMH
3aBHCUMOCTH (PM3UYECKUX BEJIMYUH B BHJIE TaOJIUI] ¥ TPaUKOB, JIEIaTh BBIBOJBI 110 PE3yIbTaTaM
HCCIIeI0BaHMS;
MPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEJIMYMH: TPH BBITOJIHEHUH HW3MEPEHUH
coOHMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIleaysl NpPeJIOKEHHOW WHCTPYKLMH, BBIYUCIATH
3HAa4YCHUE BEJIMYMHBI M aHAIM3HPOBATH TOJYYCHHBIC PE3YJIbTATHI C YUYETOM 3aJaHHOW TOYHOCTH
U3MEPEHU;
aHAJM3UPOBATh CUTYAIMH MTPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSBICHUE
U3YYEHHBIX (PU3NYECKUX SBICHUHN WM 3aKOHOMEPHOCTEH M MPUMEHSTh UMEIOLINeCs 3HaHUS IS
HUX OOBSICHEHHUS,
MOHMMAaTh TNPHUHLMUIBI JEWCTBUS MallUH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB, YCIOBUS HX
0€30MacHOTO HCITOJIF30BAHUS B TIOBCEAHEBHOM KHI3HH,
UCMOJb30BaTh TPH BHIIOJIHEHWH YUEOHBIX 3a7lady HAYyYHO-TIOMYJSAPHYIO JIUTEpaTypy o
(U3NIECKUX SIBIICHHSIX, CITPABOYHBIC MaTepPHAaIIbl, pecypchl IHTepHeT.
BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:
0CO3HABAMb YEHHOCMb HAYYHBIX UCCIE008AHUL, POlb PUIUKU 6 PACUUUPEHUU npedcmasieHull 00
OKpYJfcaloujem mupe u ee 6K1ao 8 yiyduleHue Kaiecmea HCUsHu,
UCNONb306AMb  NPUEMbl  NOCMPOeHUs  Quauyeckux Mmooenel, noucka u @GopmyIupoeKu
O00KA3aMenbCme GblOGUHYMbBIX 2UNOME3 U MeOpemuyecKux 6bl60008 HA OCHO8E IMNUPUYECKU



VCMAHOBNIeHHbIX aKmos,

CpasHuUBams MOYHOCMb UBMEPEHUs (DU3UYECKUX 6eIUYUH NO BeludUHe UX OMHOCUMENIbHOU
NO2PEeUHOCMU NPU NPOBEOEHUU NPAMBIX USMEPEHULL,

CamMoOCmosmMenbHO NPOBOOUMb KOCBEHHbIE USMEPEHUs U UCCIe008AHUS (DU3UUECKUX BeIUHUH C
UCNONIL30BAHUEM PAZIUYHBIX CHOCOO08 UBMEPEeHUs (DU3UYECKUX GelUYUH, 8blOUPAmMb Cpedcmea
UBMepeHUs. ¢ Y4emom HeoOX00UMOU MOYHOCMU U3MepeHull, 000CHOB8bI8AMb B8bIOOP Cnocoba
usMepeHus, aodeK8amHo20 NOCMAGIeHHOU 3adaye, NpPOBOOUMb OYEHK)Y O00CMOBEPHOCMU
NOJIYYeHHbIX Pe3yNbmamos,

BOCHPUHUMAMb UHDOPMAYUIO DUULECKO20 COOEPIUCAHUS 8 HAYUHO-NONYIAPHOU umepamype u
cpeocmeax Maccosou  uHgopmayuu, Kpumudecku OYeHusamv NOJYYEeHHYI0 UHDOopMayuio,
aHanu3upys ee cooepaiicanue u OaHuvlie 00 UCMOYHUKe UHpOpMayul,

c030as8amuv coOCMeEeHHble NUCbMEHHbLE U YCMHble COOOWeHUSL O PUUYECKUX S8NEeHUAX HA OCHOBE
HEeCKONIbKUX UCIOYHUKO8 UHpOpMAYUU, CONPOBONCOAMb BbICIYNICHUE NPe3eHmayuetl, y4umoieads
0CObeHHOCMU AYOUMOpUU C8EPCMHUKOS.

MexaHuuyeckne ABJIEHUS

BbINyCKHUK HAYYUTCS:

pacro3HaBaTh MEXAaHWYECKUE SIBJICHUS U OOBSCHATh HA OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIC
CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS ITUX SIBICHUI: pABHOMEPHOE U HEPABHOMEPHOE JIBUKECHUE,
paBHOMEpPHOE W  PAaBHOYCKOPEHHOE  MPSIMOJMHEWHOE  JIBIDKEHHE,  OTHOCUTEIHHOCTH
MEXaHHYECKOTO JABMXEHUS, CBOOOIHOE MaJeHHE TeJ, PABHOMEPHOE JIBH)KEHUE IO OKPYKHOCTH,
WHEpPIMs, B3aUMOJICUCTBUE TEJl, pEaKTUBHOE JBM)XCHUE, Mepeavya JaBJICHUS TBEPIbIMHU TEJIaMU,
KUIKOCTAMH W Ta3amMH, arMoc(epHOE IaBjieHWE, TUIAaBaHUE TeJ, PAaBHOBECHE TBEPABIX Tell,
MMEIOIINX 3aKPEIUICHHYI0 OCh BpalleHus, KoJieOaTelIbHOE IBUIXKEHHE, PE30HAHC, BOJHOBOE
JBHKCHUE (3BYK);

OIHMCHIBATh WM3yYEHHBIC CBOKWCTBA TEI M MEXAaHWUYCCKHE SIBIICHUS, WCIIONB3YsS (U3uvecKue
BEJIMYUHBL: IYyTh, IEpPEMEIIEHUE, CKOPOCTh, YCKOpEHHEe, mepuoj oOpaileHus, macca Tena,
IJIOTHOCTh BEIIECTBA, CHJIA (CHJIA TSYKECTH, CUJIA YIIPYTOCTH, CHJIa TPEHHS), JaBICHUE, UMITYJIbC
Tela, KUHETHYeCKash YHEPrus, MOTEHIMAaIbHAs SHEPIHs, MEXaHH4eckas paboTa, MexXxaHWYeCcKas
momrHocTh, KIIJ] mpu coBepmieHHH pa®OTHI C HCIOIB30BAaHHEM MPOCTOTO MEXaHHW3Ma, CHIIa
TpeHHs, AaMIUINTyAa, TEepPUOJl M 4YacToTa KojeOaHu#, JUIMHA BOJHBI M CKOPOCTh €€
pacrpoCTpaHeHuUs; IPU ONMUCAHUKM TPABUIHHO TPAKTOBATHh (PU3MUECKUN CMBICI HCIOIb3YEMbIX
BEJIMYMH, UX 0003HAUEHUS U €AMHUIIBI U3MEPEHUS, HAaXOUTh (DOPMYIIBI, CBSI3BIBAIOIINE TaHHYIO
(bU3UYECKYIO BETUUNHY C IPYTUMU BETUYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3MUECKON BEIMYUHBI;
aHAJIM3UPOBATh CBOWCTBA Tell, MEXaHWYECKUE SBJICHHS M IPOLIECCHI, UCHONB3YS (PUINUYECKUE
3aKOHBI: 3aKOH COXPAaHEHMsI DHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, NMPUHIHUI CYNEPIO3UIIUU
cu (HaxoxaeHue paBHoxencTByromel cunbl), [, I u Il 3akonsl HetoTOHA, 3aKOH coXpaHEeHUs
UMITyJIbCca, 3aKOH ['yka, 3akoH [lackans, 3akoH ApxuMena; MpU STOM pa3iinyaTh CIOBECHYIO
(GhOpMyIHMPOBKY 3aKOHA U €T0 MAaTEeMaTUYECKOE BHIPAKEHUE;

paznuyaTh OCHOBHBIE TPU3HAKH HM3YYCHHBIX (U3UUYECKUX MOJENIeH: MaTepuaiabHas TOYKa,
HMHEepLUaIbHasl CUCTEMA OTCUETA;

pemarh 3aJayd, UCHONB3ysS (U3WYECKUE 3aKOHBI (3aKOH COXpaHEHUS DJHEPTUH, 3aKOH
BCEMUPHOI'O TATOTEHHUs, npuHuun cynepnosuuuu cui, [, II m III 3akonsl HeroTroHa, 3akoH
COXpaHEHHs wuMIyinbca, 3akoH ['yka, 3akoH [Ilackans, 3akoH Apxumena) U (Hopmybl,
CBsI3bIBatONME (PU3MUYECKUE BEIMUYMHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, MIOTHOCTh
BEIIECTBA, CHJIA, JABJICHHUE, UMITYJIbC Teja, KMHETHYECKash DHEPTus, MOTEHIIUAbHAS YHEPTHs,
MexaHuueckas paborta, mexaHumdeckas moirHocTh, KIIJ[ mpocTroro mexaHusma, cuia TpPEHHS
CKOJIBXKEHUS, KOOPPHUIIMEHT TPEHUS, aMIUTUTY/a, IEPUOI U YaCTOTa KOJeOaHuH, JUTMHA BOJTHBI U
CKOpPOCTh €€ paclpOCTPAaHEHHMs): Ha OCHOBE aHaliM3a YyCIOBHUS 3aJladyd 3alMChIBaTh KpaTKOe
YCJIOBHE, BBIIETATh (PU3WUYECKHE BEIMYMHBI, 3aKOHBI W (HOPMYJBI, HEOOXOIWMBIEC I €€
pelIeHrs, TPOBOJAUTh PAacueThl U OLIEHWBATh PEAbHOCTh MOJTYYEHHOTO 3HA4eHHs (pU3MvecKoin
BEIIMYHHBI.

BhInyCKHUK NMOJYYUT BO3MOKHOCTb HAYYUThCSH:



UCNONb306AMb 3HAHUS O MEXAHUYEeCKUX SGNEeHUAX 8 NOBCEOHEGHOU JHCU3HU Ol 0becneyeHus:
bezonacrocmu npu oopawenuy ¢ nPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU, OJisl COXPAHEHUS
300p08bsL U COONIOOEHUS HOPM IKOJIO2UYECKO20 NOBEOEHUS 8 OKpYycarouel cpeoe; npugooums
npumMepsl NPAKMUYECKO20 UCHONb308AHUS. (DUUYECKUX 3HAHULL O MeXAHUYECKUX SBIeHUsX U
QuzuyecKux 3aKOHAX, NpUMepPbl UCHONb308AHUSL B0300HOGNAEMbIX UCMOYHUKOS dHEPeUU;
9KOI02UYECKUX NOCAEOCMBULL UCCTEO08AHUSL KOCMUYECKO20 NPOCMPAHCME;

Paziuuamys SpaHuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6Ceodwull Xxapakmep
PYHOAMEHMANTLHBIX 3AKOHO8 (3AKOH COXPAHEHUS MEeXAHUYeCKOU SHepaul, 3aKOH COXPAHeHUs!
UMNYNIbCA, 3aKOH 8CEMUPHO20 MALOMEHUS) U 02PAHUYEHHOCMb UCNOIb308AHUS YACTIHBIX 3AKOHO8
(3axon I'yka, Apxumeoa u op.);

HAX00Uumb a0eK8ammyio npeodiodiCeHHoU 3a0aie Guzuueckyo mooeiv, paspeuams npooiemy KaxK
HA OCHOB8E UMEIOWUXCS 3HAHULL N0 MEeXAHUKe C UCNONb308AHUEM MAMEMAMU4ecko2o annapamd,
MAaK u npu NOMOWU Memooo8 OYeHKU.

TenJioBble sIBJICHUA

BbINyCKHHUK HAYYUTCSI:

pacro3HaBaTh TEIUIOBBIC SIBJICHUS U OOBSICHATH Ha 0a3e UMCIOIINXCS 3HAHUH OCHOBHBIE CBOICTBA
WA YCIIOBHSI TPOTEKAHUS STHX sBICHHN: Tudy3usi, i3MEHEHHEe 00beMa Tell MPH HarpeBaHUU
(oxJnakIeHun ), OOJIBIIAS CKHUMAEMOCTh Ta30B, MaJlasi CKUMAEMOCTD KHJKOCTEH U TBEPABIX TEI;
TEIUIOBOE paBHOBECHE, HCIIAPCHME, KOHJCHCAIMS, IUIaBJICHHE, KPUCTAJUIM3ALUSA, KHIICHHE,
BJIQKHOCTh BO3JlyXa, Pa3JIMYHbIC CHOCOOBI TEIUIoNnepenadn (TEIrUIONpPOBOAHOCTh, KOHBEKIIHS,
M3JyYCHHUE), arperaTHbie COCTOSIHUS BEIIECTBA, MOTIONCHUE SHEPTHH MIPH HCIIAPEHUH JKUKOCTH
Y BBIJICJICHHE €€ NP KOHICHCAIIMH 1apa, 3aBUCHMOCTb TEMIIEPATypPhl KUIICHUS OT JIaBJICHUS;
OIMKCHIBATH M3YYCHHBIC CBOMCTBA TEJ U TCILIOBBIC SBJICHHUS, UCTIONB3Ys (GU3NYCCKHE BEIUYMHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS YHEPIUs, TEMIIEpaTypa, ylAelbHas TEIUIOEMKOCTh BELIECTBa,
yIelbHas TeIUIOTa IUIABJICHHS, YJAENbHAas TEIUIoTa MapooOpa3oBaHMs, Y/ACIbHAs TEIIoTa
CrOpaHus TOILTUBA, KOAX(PQUIIMEHT MOJIE3HOTO JCHCTBUS TEIUIOBOTO JBUrATENs; MPU OMUCAHUU
MPaBUIbHO TPAKTOBATh (DU3MUYECKUII CMBICT HCIOJIb3YyEMBIX BEIMYWH, WX OOO3HAYCHHS U
CIMHUIIBI U3MEPCHUs, HAXOJIUTh (OPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (U3UYCCKYIO BEIMYHHY C
JAPYTUMH BEJIMYNHAMM, BBIYUCIATH 3HAUYCHHE (DU3NICCKOM BETHUNHBL;

aHAJIM3UPOBATh CBOICTBA TEl, TEIUIOBBIC SIBJICHUS M MPOIECCHI, UCTIOIb3Yysl OCHOBHBIE ITOJIOKECHUS
aTOMHO-MOJIEKYJISIPHOTO YUCHHSI O CTPOCHHMHU BEIIECTBA U 3aKOH COXPAHEHUS SHEPTHUH;

pa3uyaTh OCHOBHBIC MPU3HAKU U3YyUCHHBIX (PU3UUYECKUX MOJICIICH CTPOCHHUS T'a30B, )KUIAKOCTEH U
TBEP/IBIX TEJ,

MPUBOANUTh TPHUMEPHI TMPAKTUYECKOTO WCIOJL30BaHMS (PU3UUECKUX 3HAHUH O TEIUIOBBIX
SIBIICHHSIX

pemaTh 3a/a4M, UCIOJb3ysl 3aKOH COXPAHECHHs DHEPTUU B TEIUIOBBIX MpoleccaX U (HOpMYJIbI,
CBSI3bIBAMONINE (DU3MUECKUE BEIMYMHBI (KOJMYECTBO TEIUIOTHI, TeMIEpaTypa, y/aelbHas
TEIUIOEMKOCTh BEIIECTBA, yJeNbHAs TEIUIOTa IJIABJICHUs, YAeIbHas TEIJIoTa mapooOpa3oBaHMs,
ylIenbHas TEIUIOTa CrOpaHus TOIUIMBA, KOA(D(HIMEHT MOJIE3HOTO JEHCTBHS TEILUIOBOTO
JIBUTATENIs): HA OCHOBE aHAllM3a YCIIOBHS 3ajJ]aud 3alUChIBaTh KPAaTKOE YCIOBHUE, BBIJICIATH
¢busnveckre BEIWYHMHBI, 3aKOHBI M (OPMYIIBI, HEOOXOMUMBIC ISl €€ PpEIICHHUs, MPOBOIAUTH
pacyeThl M OIICHUBATh PEATbHOCTH MOJYUYEHHOTO 3HAYCHUST (PU3UUECKON BEITHUUHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

UCNONIb308AMb  3HAHUSL O MENJIOBLIX AGNEHUAX 6 HNOBCEOHEGHOU JICU3HU Oid obecneyenus
bezonacHocmu npu oopawenuy ¢ nPUOOPaMU U MEXHUYECKUMU YCMPOUCMEAMU, OJisl COXPAHEHUS
300p06bsL U COONOOEHUS HOPM IKOJIO2UHECKO020 NOBeOeHUsl 8 OKpydcarowell cpede, Npugooums
npUMepPbl IKOLOSUYECKUX NOCIeOCMBULL pabombl O8ucameeli 6HYMpeHHe2o C2OPAHUsl, MeNnlo8biX
U 2UOPOINEKMPOCMAHYULL

Paziuuams SpaHuybl NPUMEHUMOCIU DUUYECKUX 3AKOHO8, NOHUMAMb 6Ceodwull xapakmep
PYHOAMEHMANbHBIX UUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs IHEePIUl 8 MeNI08blX Npoyeccax) u
02PAHUYEHHOCTb UCTIONb308AHUS YACMHBIX 3AKOHO8,

HAX00ums a0exkeamtyio npeodiodHCeHHoU 3a0aie puzuieckyo mooeiv, paspeuams npooiemy Kax



HA OCHOBE UMEIOWUXCS 3HAHUL O MENN06bIX SABNEHUAX C UCNONb308AHUEM MAMeMaAmuiecKko2o
annapama, max u npu NOMOWU Memoo08 OYeHKU.

JJIeKTpHYecKHe U MATHUTHBIE SIBJIEHUS

BbINyCKHUK HAYYUTCS:

pacro3HaBaTh JJIEKTPOMArHUTHBIE SIBICHUA M OOBSICHATH HA OCHOBE HMEIOIIUXCS 3HAHHUN
OCHOBHBIE CBOMCTBAa WJIM YCIOBUS TPOTEKAHUS JTHX SBICHHUM: SJEKTpHU3alus Tel,
B3aUMOJICICTBUE 3apsiioB, JJIEKTPUYECKHMI TOK M €ro JAeWcTBUSA (TEIUIOBOE, XHMHUYECKOE,
MarHMTHOE), B3aUMOJICUCTBUE MarHUTOB, 3JEKTPOMAarHUTHAs MHAYKIUS, JEHCTBHE MarHUTHOTO
IOJIA HA IPOBOJHMK C TOKOM W Ha JBWXKYILYIOCA 3apsDKEHHYIO 4YacTUlly, JEHCTBUE
ANEKTPUYECKOTO TOJS Ha 3apsHKEHHYIO0 YacTHILY, AJIEKTPOMArHUTHBIE BOJHBI, MPSIMOJIMHEHHOE
pacnpoCcTpaHEHUE CBETA, OTPAXKEHUE U IIPEJIOMIIEHUE CBETA, IUCIIEPCHSI CBETA.

COCTaBJISITh CXEMbI DJIEKTPUUECKUX IIeTel C MOCIeA0BaTEIbHBIM U MapauIeIbHBIM COCTUHEHUEM
AJIEMEHTOB, pPa3NiMyasi YCJIOBHBIE OOO3HAYCHMS SJIEMEHTOB J3JEKTPUUECKUX Ilerel (MCTOUYHUK
TOKa, KJII0Y, PE3UCTOP, PEOCTaT, TaMIIOYKa, aMIIEPMETP, BOILTMETD).

UCIOJIb30BaTh OINTHYECKUE CXEMBbl JI IOCTPOEHUS H300paXEHMH B IUIOCKOM 3€pKalle U
coOuparoIen JuH3e.

OIMCHIBATh M3YyYCHHBIC CBOMCTBA TEJN M AJIEKTPOMArHUTHBIE SIBICHUS, MCIONB3YS (PU3MUECKUE
BEJIMYUHBL: JJIEKTPUUECKUN 3apsif, CUiIa TOKa, SJCKTPUUECKOE HAIPSHKEHHE, JIIEKTPUUECKOe
COIIPOTHUBIIEHUE, Y/I€IbHOE COIIPOTUBIIEHUE BEILIECTBA, PA00Ta IEKTPUUYECKOTO M0JIsl, MOIIHOCTh
TOKa, (POKYCHOE PacCTOSHUE W ONTHYECKas CUJia JIMH3BI, CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH,
JUIMHA BOJHBI M YAacTOTa CBETa; NpPU ONHMCAHUU BEPHO TPAKTOBATh (UIUYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, WX O0O3HAUYeHUS W EAUHHIBI W3MEPEHHS; HaXOAUTb (QOpPMYIIbL,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMUHUHY C APYTHMHU BEITUYHHAMHU.

aHAJIM3UPOBATh CBOMCTBA TEJ, SJICKTPOMArHUTHBIE SIBJICHUSI M MPOIIECCHI, UCTIONb3Yys (PU3nYecKue
3aKOHBI: 3aKOH COXPAHEHMs 3JIEKTPUYECKOIro 3apsna, 3akoH OMa Juid ydacTka ILelH, 3aKOH
Jxoyns-JleHna, 3aKOH MPSIMOJMHEHHOTO pPacHpOCTPaHEHHUS CBETa, 3aKOH OTPAKEHUS CBETa,
3aKOH TIPEJIOMIICHHUS CBETa; NPU ATOM pas3iMyuaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U €ro
MaTeMaTHYeCKOe BBIPAKECHHE.

MPUBOANUTH IPUMEPHI MPAKTHYECKOTO NCIIOIB30BAHUS (PU3NIECKUX 3HAHUN O SJICKTPOMArHUTHBIX
SIBIICHUSX

periaTh 3aJa4d, UCTIOB3Ys (PU3HUECKUe 3aKOHBI (3akoH OMa I y4acTKa 1enH, 3akoH JIkoyis-
JleHna, 3akOH NPSIMOJIMHEHMHOTO pPAacHpOCTPaHEHUs CBETa, 3aKOH OTPAXKEHUS CBETa, 3aKOH
MpeioMIIEHUs1 CcBeTa) W (OpMyJibl, CBs3bIBaIOIIME (U3NYECKUE BEIWYUHBI (CHJIa TOKa,
NEKTPUYECKOE HANPSIKEHUE, DIIEKTPUYECKOE CONPOTUBIICHHUE, YACJIBHOE CONPOTHBIICHHE
BElIECTBa, padOTa AIEKTPUUYECKOTO MMOJIs, MOUTHOCTh TOKA, (POKYCHOE PACCTOSTHUE U ONTUYECKast
CUJIa JIMH3BI, CKOPOCTb 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETa, (OPMYIIbI
pacuera 3JIeKTPUYECKOr0 CONMPOTUBIIEHUS NPU MOCIEA0BATEIHHOM U MapalyieIbHOM COEAMHEHUN
IIPOBOJIHUKOB): Ha OCHOBE aHaJM3a YCJIOBHS 3a/layM 3alUCBIBaTh KPATKOE YCIOBHE, BBIIENATH
¢u3nyuecKkre BEIMYMHBI, 3aKOHBI M (QOpPMYJbl, HEOOXOJUMBIE IS €€ pEeLIeHUs, MPOBOJIUTH
pacyeThl U OLIEHUBATh PEaIbHOCTh MOTYYE€HHOT'0 3HaUeHUS! (PU3UUECKON BETMUUHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

UCNONb306aMb  3HAHUA 00 3INeKMPOMASHUMHBIX SA6IEHUAX 6 NOBCEOHEGHOU JHCUSHU  OJisl
obecneuenusi 6e30nacHoCmu npu 0OpawjeHuy ¢ npubopamu U MexHudecKumMu yCmpoucmeamu,
01 COXpaHeHus 300p0o68bsi U COONIOO0EHUS HOPM IKOIO2UYECKO20 NOBEOEHUs 8 OKpYicaroujel
cpede; npusoOUmMb NPUMEPLL BIUAHUS DTIEKIMPOMASHUMHBIX UZTYYEHUL HA JHCUBbLE OPSAHUSMbL,
Paziuyams 2panuybl NPUMEHUMOCMU DUIUYECKUX 3AKOHO8, NOHUMAmMb 6Ceobwull xapakmep
GPyHOAMEHMATLHBIX 3AKOHO8 (3AKOH COXPAHEHUS JeKMPU4eckKo20 3apaoa) U 02paHudeHHOCHb
UCNONL3068AHUS YACMHBIX 3aKOH08 (3akon Oma 0ns yuacmka yenu, 3akoH Jocoyna-Jlenya u op.);
UCNOIbL306aMb  NpUeMbl  NOCMPOeHUs  usuyeckux mooenel, NoucKka u @opmyaIuposku
00KA3amMenbCme GblOGUHYMbIX 2UNOMe3 U MeOpemuyeckux 6bl60008 HA OCHO8E IMNUPUYECKU
VCMAHOBNIeHHbIX PaKmos,

HAX00ums a0exkeamtyio npeodiodHCeHHoU 3a0aie puzuieckyo mooeiv, paspeuams npooiemy Kax



Ha OCHOBe UMEIOWUXCA 3HAHUU 00 JIeKMPOMACHUMHBIX SAGIEHUAX C UCHOIb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMOwU Memooo8 OYeHKU.

KBaHTOBBIE sIBJIEHUS

BbINyCKHUK HAYYUTCS:

pacrmo3HaBaTh KBAaHTOBBIC SIBIICHUS U OOBSCHATH HA OCHOBE UMEIONIMXCS 3HAHWH OCHOBHBIC
CBOWCTBA WJIHM YCJIOBUS TPOTEKAHUS OTUX SBJICHUIH: ©CTECTBEHHAass W HMCKYCCTBEHHas
pPaMOaKTUBHOCTD, O-, - W Y-U3JIy4CHUs, BO3HUKHOBEHHE JMHEHYATOrO CIIEKTpa H3IIy4CHUs
aToma,

ONHCHIBATh W3YYCHHBIC KBAaHTOBBIC SIBIICHUS, HCHOJIB3Ys (U3MUECKHUE BEIMYMHBI: MacCOBOE
YHCJI0, 3apsI0BOE YMCIIO, TIEPUOJ] MOJTypaciaaa, dHeprus (OTOHOB; MPH OMUCAHUU MPABHILHO
TPAKTOBAaTh (DU3MUECKUN CMBICT HWCIONB3YEMbIX BEIUYHMH, WX OOO3HAYCHHS U E€IMHHIIBI
W3MEPEHUs; HAaXOAUTh (DOPMYIIbI, CBSI3BIBAIONIME NAaHHYIO (H3UYECKYIO) BEIMYUHY C JIPYTUMH
BEJTMYMHAMU, BEIYUCIISTH 3HAUCHUE (PU3NUCCKON BETUIHHEI;

aHAJIM3UPOBATh KBAHTOBBIC SIBIICHUS, WCIOJB3ysd (U3MYECKHE 3aKOHBI M IOCTYJAThl: 3aKOH
COXPAaHEHUS SHEPTUH, 3aKOH COXPAHCHHSI JIEKTPHUECKOTO 3apsija, 3aKOH COXPAHEHUS MacCOBOTO
qHcia, 3aKOHOMEPHOCTH W3IYYCHHS M TIOTJIONICHHSI CBETa aTOMOM, IPH 3TOM pPa3lin4aTh
CIIOBECHYIO ()OPMYJIUPOBKY 3aKOHA U €T0 MATEMaTUICCKOE BEIPAKEHUE;

pa3uyaTh OCHOBHBIC NPU3HAKU TUIAHETAPHOH MOJIENIM aTOMa, HYKJIOHHOW MOJEIH aTOMHOIO
apa;

NPUBOAUTh TPUMEpPHI  TMPOSBICHHS B MNPHUPOJE H  MPAKTHYECKOTO  HCIOJIB30BaHUS
PaIMOAKTUBHOCTH, SICPHBIX U TEPMOSACPHBIX PEAKIIHA, CTICKTPAILHOTO aHAN3A.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

UCNOIb306aMb NOJIYYEHHble 3HAHUSA 68 NOBCEOHEeBHOU JHCU3HU NpU odpaujenuu ¢ npubopamu u
MEXHUYECKUMU YCMPOUCMEAMU (CHEMYUK UOHUSUPYIOWUX HaACMUY, 003UMemp), Oisi COXPAHEHUs
300p08bs U COONIOOEHUSI HOPM IKOJIOSUYECKO20 NOBEOEHUs 8 OKpYHcalowell cpeoe;

COOMHOCUMb IHEPSUIO CEA3U AMOMHBIX 50ep ¢ 0eDEeKmMoM MACChl;

npU8OOUMb NPUMEPbl BIUAHUSL PAOUOAKIMUBHBIX UZTVUEHUU HA JHCUBble OP2AHUZMbL, NOHUMAMb
NPUHYUN 0eticmeust 003UMempad U pasiudamys YCio8us €20 UCNOIb308AHUS,

NOHUMAMb  9KOJI02UYecKUue NpodneMvl,  BO3HUKAIOWUE NPU  UCHONb30BAHUU  ATNOMHBIX
NEKMPOCMAHYUL, U NYMU PeuleHUs SMUX npoosem, NepCneKmubbl UCHOIb308AHUSL YAPABIEMO20
MEePMOSIOePHO20 CUHME3A.

DJIEeMEeHTBI ACTPOHOMMH

BbInycKHUK HAYYHTCS:

yKa3bIBaTh Ha3BaHMs TuiaHeT CONHEYHOM CHCTEMBI; pa3inyaTh OCHOBHBIE MPHU3HAKU CYTOYHOTO
BpallleHus 3Be3JHOr0 HeOa, ABvkeHus JIyHbl, CoNHIIA U IJTAHET OTHOCUTEIIEHO 3BE3I;

MMOHUMATh Pa3INUUs MEXKY TEIHOIEHTPUYECKON U TEOLEHTPUUECKOIM cUCTeMaMH MHpa;
BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS:

VKA3bl6ams o0dwue Ce0UCmed U OMAUYUs. NIAHem 3eMHOU epYnnbl U NIAHEemM-2USAHMO8, MAIbIX
men ConHeunoll cucmemvl U OOIbUUX NIAHEM, NOAb308AMbC KAPMOU 36€30H020 Heba npu
HabO00eHUAX 36€30H020 Heba;

Paziuuams OCHOBHblEe XAPAKMEPUCMUKU 36e30 (pazmep, yeem, memnepamypa) cOOmMHOCUMb
yeem 36e30bl ¢ ee meMnepamypoi,

paziuuams eunomeswvl o0 npoucxodxcoenuu CoarHeuHol Cucmemsi.

Conep:xanue yueOHOro npeamera
Pu3uka 1 pu3nYecKue MeToAbl U3y4eHHs MPHUPOABI

dusznka — Hayka o mnpupoae. Dusmueckue Tena U sBieHus. HabmioneHue W ommcaHue
¢busznueckux sBieHud. dusmyeckuili skcrnepuMeHT. MonenupoBaHue SBICHUH U OOBEKTOB
IIPUPOJIBI.

Ou3nyecKnue BEIMYMHBI M HUX H3MEpeHHe. TOYHOCTh W TOTPEIIHOCTh HM3MEpPEHHIl.
MexnyHapoaHas CUCTEMA €IUHULL.



®usnueckue 3aKoHbI U 3aKOHOMepHOCTH. Pusuka u texHuka. Hayunslii meron nosHanus. Poib
¢bu3uKH B OPMUPOBAHUHN €CTECTBEHHOHAYYHON I'PAMOTHOCTH.

Mexannuyeckue siBJIeHH s

Mexanuueckoe JBIKEeHHE. MarepuanbHas To4yka Kak MojJenb (U3MYECKOTO — Tela.
OTHOCUTENBHOCTh MeXaHW4eckoro nBmwkeHus. Cucrema ortcuera. Dusnueckue BeTUUHHBI,
HeoOXOUMBIEC JI ONMCAaHUs ABM)KCHUS U B3aUMOCBSI3b MEXAYy HUMHU (MyTh, MEpEMEIlCHHE,
CKOpPOCTb, YCKOPEHHE, BpeMs IBUXKEHMs). PaBHOMEpHOE W pPaBHOYCKOPEHHOE IPSIMOJIMHEHHOE
nBukeHne. PaBHomepHOe nBHKeHHE MO OKpykHOCTU. [lepBbiii 3akoH HprooToHa m uHepuus.
Macca rtena. IlnotHocTts BemectBa. Cuna. Eqununst cunbsl. Bropoil 3akon Herotona. Tperuit
3akoH Hriorona. CBobonnoe nagenue ten. Cuna TspkecTd. 3aKOH BceMHUpHOro TsaroreHus. Cuiia
ynpyrocty. 3akoH ['yka. Bec Tena. HeBecomocth. CBsA3b MEXAY CHUIION TSDKECTU M Maccoi Teja.
Huuamometp. PaBHogelcTByromas cuia. Cuna tpeHus. TpeHue CKoJbkeHus. TpeHue MoKos.
Tpenue B IpUpPOAE U TEXHUKE.

Nmnynec. 3akoH coxpaHeHUs uMIyjibca. PeakTuBHOe [BIKeHHE. MexaHuudeckas pabora.
Momnocts. DHeprud. [loTeHuuansHas u KuHeTHYecKas sHeprus. lIpeBpaiienre ogHOTO BHJIA
MEXaHUYECKOW SHEPTUHU B IPYTroid. 3aKOH COXPAHEHUS MOJTHON MEXaHUYECKON SHEPIHUH.

[IpocTeie MexaHU3MBbI. YCJIOBUSI PaBHOBECHSI TBEPJAOro Teja, MUMEIOILIEr0 3aKpEIIEHHYI0 OCh
nBHKeHUA. MomeHT cuiibl. [Jenmp msascecmu mena. Peruar. PaBHoBecue cui Ha pbryare. Peryaru
B TexHUKe, ObITy W mpupone. [loaBWKHBIE M HENOJBIXKHBIC OJ0KH. PaBeHCTBO paboT mpu
UCIOJIb30BAHUU TMPOCTBIX MeXaHU3MOB («305I0TOo€ TMpaBWiIo MexaHuku»). Koaddumment
IIOJIE3HOTO JCHCTBUS MEXaHU3Ma.

JaBnenue TBepabix Ten. Epununbl m3Mepenust naBieHus. CrocoObl M3MEHEHUS JaBJICHUS.
JaBnenue xuakocreil u razoB 3akoH [lackans. JlaBieHue ®UAKOCTH HAa JTHO U CTEHKH COCY[a.
CooOmaromuecs cocynbl. Bec Bo3ayxa. AtmocdepHoe masinenue. M3mepenue arMochepHOro
nasnenus. OmbiT Toppuuennu. bapomerp-anepounn. ATMmochepHOe AaBICHHE Ha Pa3IMYHBIX
BbICOTaX. [mapaBiIMyeckre MeXaHU3Mbl (mpecc, Hacoc). [laBieHue >XUIKOCTM M raza Ha
MOTPYKEHHOE B HUX Teno. Apxumenosa cuia. [lnaBanue ten u cynos BosayxornnaBanue.
Mexanunueckue konebanus. [lepuoa, yacrora, ammnutyna konebanuii. Pesonanc. Mexanunueckue
BOJIHBI B OJAHOPOAHBIX cpenax. lnuHa BONHBL 3BYK Kak MeXaHWYeCKas BOJIHA. [ pOMKOCTH U
BBICOTA TOHA 3BYKa.

TenJioBble sIBJIEHUSA

CtpoeHue BemiecTBa. ATOMBI B MOJIEKYJIbI. TeMIoBOe IBUXKEHHE aTOMOB M Mosiekyn. Juddysus
B Ta3ax, KUJKOCTSIX M TBEPAbIX Tesax. bpoynosckoe osudicenue. Bzaumonenictere (MpUTSHKEHNE
U OTTaJKHUBAHUE) MOJIEKYJ. ArperatHble COCTOSIHUS BellecTBa. Pa3nnune B CTPOCHUM TBEPIBIX
TeJ, )KUAKOCTEH U ra3oB.

TennoBoe paBHOBecue. Temmeparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO XaOTHYECKOTO
NBIDKEHUs 4dactull. BHyTpeHHsisi sHeprusa. Paborta u Temsonepenada kKak CrocoObl U3MEHEHUS
BHYTpeHHeH »sHeprun Tena. TemnonpoBoaHocTs. KouBekuusa. W3nywyenuwe. Ilpumepst
Tevioneperayl B MpUpoAe U TexHuke. KonuuecTBO TemnoThl. YenabHas TEMIOEMKOCTb.
VnaenbHas TEmIOTa CropaHusi TOIUIMBA. 3aKOH COXPAHEHUS W TMPEBpAIllEHHs SHEPruu B
MEXaHMYECKUX M TEIJIOBBIX Ipolieccax. [lmaBiaeHue W OTBepAeBaHUE KPUCTAJUIMUECKUX Tell.
VnenbHas Tteruota muiaBieHus. Mcmapenune u  konaeHcanus. llornoimeHue sHeprum mnpu
WCIIApEHUN >KUJIKOCTH W BBIJICNICHHE €€ Mpu KOHAeHcanuu mnapa. Kumenwe. 3aBUCHMOCTH
TEMIEpaTypbl KUIMEHHUS OT JaBlieHUs. YJelbHas TeIjIoTa MapooOpa3oBaHMsl U KOHICHCAIIWU.
Brnaxxnocts Bo3ayxa. Pabora rasa mpu pacmmpenun. [IpeoOpa3oBaHusi SHEprud B TETUIOBBIX
MamnHax (maposas TypOuHa, TBUTATeNlb BHYTPEHHETO CTOPaHUs, peaKTUBHBIN nBurarens). KI1/]
TEIJIOBOM MAalllUHBI. JDKon02uyecKue npoo.iemovl UCHONb308AHUSL MENIO8bIX MAULUH.
JIeKTPOMATrHUTHBIE SIBJICHUS

Onextpuzanus (uznueckux Ten. BzaumonelicTBue 3apsskeHHBIX Ten. JBa pona 3JeKTpHUUeCKUX
3aps/ioB. [[enMMoCTh 3JIEKTPUUECKOTO 3apsia. DJIEMEHTAPHBIM AJIEKTPUYECKUM 3apsii. 3aKOH
COXpaHEHHUs DJIEKTPUUYECKOro 3apsga. I[IpoBOMHWMKH, TIOJYIPOBOJHUKH U H30JSTOPHI
ANEKTPUYECTBA.  DJEKTPOCKOM.  DJNEKTPUYECKOE TMoje Kak oOcoOblii  BUJ  MaTepHH.



Hanpsocennocms snekmpuuecko2o noad. JIEUCTBUE SIIEKTPUYECKOrO IOJI HA BIIEKTPUYECKUE
3apsnbl. Konoencamop. Duepeus 21eKmpuiecko2o nojisi KOHOeHcamopa.
DONeKTpUUeCKUi TOK. VICTOUHHMKM 3JIEKTPUYECKOTO TOKA. DJIEKTPUUYECKAs LIENb U €€ COCTaBHbIE
yactu. Hanpasinenue u QeHCTBUS DIIEKTPUYECKOro Toka. Hocurenu 31neKTpUYecKHxX 3apsioB B
Metaax. Cuna Toka. DJEKTPUYECKOE HANpPSDKEHHE. OJIEKTPUYECKOE CONPOTHUBIICHUE
IIPOBOAHMKOB. EQMHUIIBI COTPOTUBIICHMUS.
3aBUCUMOCTh CHJIBI TOKa OT HampsbkeHus. 3akoH Owma Juid ydacTka ILenu. YJelbHOe
conporusiieHue. Peocrarsl. [locienoBarenpHoe coenuHeHUE MNPOBOJHUKOB. [lapannensHoe
COEIMHEHHE ITPOBOJHUKOB.
Pabora »siexkTpuyeckoro moss IO IEPEMELICHUI0 IEKTPUUYECKUX 3apsiioB. MOIIHOCTh
ANEKTpUYECKOro Toka. HarpeBaHue NpOBOJHUKOB 3JEKTPUYECKMM TOKOM. 3akoH Jxoyns -
JleHna. DneKkTpuyecKre HarpeBaTesbHbIe U OCBETUTEIbHbIE TPHOOphl. KopoTKoe 3aMbIKkaHHeE.
MaruutHoe nosie. MHAykuuss MarHutHoro mnoss. MarnutHoe mnosne Toka. OmnbIT OpcTena.
MarauTHoe 1noJje NOCTOSIHHBIX MarHUTOB. MaruuTHOE 1noje 3eMiu. DJIEKTPOMarHuT. Marauraoe
MoJie KaTylKh C TOKOM. I[IpumeHeHue snekTpoMarHuTOB. JI€MCTBME MArHUTHOTO IIOJS Ha
IIPOBOJHMK C TOKOM M JBIKYILYIOCS 3apsDKeHHYIO uactuny. Cuna Amnepa u cuna Jlopenya.
DnexTpoABUraresb. SBjaeHue anekTpoMaraiuTHo nHaykuus. Onbitel @apazest.
DneKTpoOMarHuTHele KoneOaHusi. KonebamenvHuitl koHmyp. Onekmpozenepamop. Ilepemennsiii
mok. Tpancgopmamop. Tlepenada JIeKTPUICCKON YHEPTHH HA PACCTOSHUE. DIIEKTPOMATHUTHBIC
BOJIHBl U MX CBOMCTBA. [lpunyunvl paouocesasu u meneguoeHus. Bausnue snekmpomacHummuix
U3BTYYEHUU HA HCUBbIE OP2AHUSMDbL.
Cser — anekTpoMarHuTHble BoiaHa. CkopocTh cBeTa. McTouHuKM cBeTa. 3aKOH MPSAMOJIMHEHHOTO
pacnpocTpaHeHHE CBETA. 3aKOH OTpakeHus cBeTa. [1imockoe 3epkano. 3aKoH MpenoMIIEHUs CBETA.
JIunzbl. oKycHOE pacCTOsSTHUE M ONTHUYECKas cuila JUH3bL. M300pakeHue npenmera B 3epkaiie u
muH3e. Onmuueckue npubopwvl. 1'na3 Kkak onrtudeckas cucrema. Jlucrnepcust cBeTa.
Hnmepghepenyus u ouppaxyus ceema.
KBanToBbIe siBJIeHUS
Crpoenne aromoB. IlnanerapHas mognenbs aroma. KBaHTOBBIM XapakTep MOIJIOLIEHUS U
HCITYCKAaHMsI CBETa aTOMAaMHU. JIMHEWYaThbIe CIEKTPBI.

OmnsiThl Pesepdopna.
CocraB aromHoro smpa. [IpoToH, HEHUTpOH U DSJEKTPOH. 3aKoH DUHIITEHHA O
MPONOPIMOHAIBHOCTH MacChl U 3HEepruu. [eghexm macc u suepeusi ceA3U AmMOMHBIX s0ep.
PanunoaktuBHoCcTh. Ilepumon monypacmana. Anbba-uznydenue. bema-uznyyenue. I'amma-
n3nydenue. Snepusie peakuuu. Vcrounuku sneprun CosHua M 3Be3A. SlnepHas sHepreTuka.
Okonocuueckue npobremvl pabomvl amoMHuIX dAeKkmpocmanyuu. Jlozumerpus. Bauauue
PAOUOAKMUBHBIX UZTYYEHUL HA JHCUBbIE OP2AHUSMDBL.
Crpoenne u 3BoJI01uA Beenennoii
I'eonieHTpHUUecKast U reluoLeHTpuYecKas cucrteMbl Mupa. dusndeckas npuposa HEOECHBIX Tel
Conneunoii cucremsl. [Ipoucxoxaenne ConneyHoi cuctembl. @uznyeckas npupoaa ConHia u
3Be31. Ctpoenne Beenennoii. Osomonus Beenennoil. ['unoresa bonbmoro B3psisa.
IIpumepHbIe TeMBbI JIA00PATOPHBIX M MPAKTHYECKHUX PadoT
JIaGopatopHble pabOThl (HE3aBUCUMO OT TEMAaTUYECKOH NMPUHAUICKHOCTH) JIENATCS CIeAYIoIue
THUIIBL:
[IpoBeneHue NpsAMBIX U3MEPEHUN (PU3NYECKUX BETUUUH
Pacyer mo momyueHHBIM pe3yibTaTaM NPSMBIX H3MEPEHHH 3aBHCHUMOIO OT HHX Iapamerpa
(KOCBEHHBIE U3MEPEHHUS).
Habntonenue siBineHUH M MOCTAaHOBKA OMBITOB (Ha Kaue€CTBEHHOM YpPOBHE) MO OOHAPYKEHUIO
(akTOpOB, BIMUAIONIUX HAa MPOTEKAaHUE JAHHBIX SIBICHUM.
HccnenoBanue 3aBUCUMOCTH OJHOM (PU3MYECKON BEIMYUHBI OT JPYrod C MpeACcTaBIECHUEM
pe3yabTaToOB B BUJE rpaduka uin TaOIHILIb.
[IpoBepka 3a1laHHBIX MPEANONIOKEHUN (IpsiIMble U3MEpEHUsT (U3NUYECKUX BEIMYUH U CPaBHEHHE
3aJIaHHBIX COOTHOUIEHUH MEXy HUMH).



3HAKOMCTBO C TEXHUYECKHMHU yCTPOICTBAMHU M UX KOHCTPYHPOBAHHE.

JIrobas pabovas mporpaMmMa J0JKHA MPeyCMaTPUBATh BBHIMOJHEHUE JIA0OPATOPHBIX pabOT BCeX
yKa3aHHBIX TUIOB. BpIOOp TeMaTuku M uyuciia paboT KaKJOro THIA 3aBHCUT OT OCOOECHHOCTEH
paboueii mporpammel u1 Y MK.

IIpoBenenne NpAMbIX H3MepeHUi (pU3nUYeCKNX BeTUYHH

W3mepenue pazmepos Ted.

W3mepenune pazMepoB MalbIX TEJl.

W3mepenue maccol Tena.

N3mepenue oobema Tena.

N3mepenue cuibl.

W3mepenue BpeMeHH Ipoliecca, neproaa KoieOaHui.

W3mepenue temmneparypsl.

W3mepenue naBieHus Bo3ayxa B OAJIOHE MO MTOPIIHEM.

W3mepenue cuiibl TOKa U €r0 PeryJIupoBaHue.

N3mepenue HanpsoKeHus.

W3mepenue yrioB najieHus U IpeaoMIIeHHUs.

W3mepenne pOKyCHOTO paCCTOSIHHS JTHH3HI.

N3mepenue paanoakTuBHOTO (hoHa.

PacueT mo nmoJiydeHHBIM pe3y/ibTaTaM NPAMBIX U3MepPeHHUil 3aBHCHMOI0 OT HUX MapamMeTpa
(KOCBeHHbIE U3MepeHMs)

W3mepenne miIoTHOCTH BEIIeCTBa TBEPOTO Tea.

Omnpenenenue koddhueHTa TPEHUSI CKOIBKCHHSL.

Onpenenenue KeCcTKOCTU IPYKUHBI.

OmnpeneneHre BHITATKUBAIOIICH CUIIBI, IEHCTBYIOIIEH HA IOTPY)KEHHOE B )KUJIKOCTh TEJIO.
OrmpezenieHe MOMEHTA CHUJIBI.

N3mepenune ckopocT paBHOMEPHOTO JBUKECHHUS.

N3mepenne cpenHell CKOPOCTU JBHKEHUS.

W3mepenune yckopeHus paBHOYCKOPEHHOTO JIBHKEHUSI.

Onpenenenne pabOTH M MOIITHOCTH.

Omnpenenenue 4acToThl KoueOaHU rpy3a Ha IPYKUHE U HUTH.

OmnpeneneHne OTHOCUTENFHON BIaKHOCTH.

Omnpenenenne KOJIUYECTBA TEIUIOTHI.

Omnpenenenne yaenbHON TETNIOEMKOCTH.

W3mepenue paboThl 1 MOITHOCTH 3JEKTPUUECKOTO TOKA.

N3mepenue conpoTUBICHUS.

Omnpenenenne ONTHYECKON CUITBI JIUH3BI.

HccnenoBanne 3aBHCHMOCTH BBITAJIKUBAIOMICH CHIJIBI OT OOBeMa IOTPY)KEHHOW 4YacTh OT
IUIOTHOCTH KHJIKOCTH, €€ HE3aBUCUMOCTH OT IUNIOTHOCTH M MaccChl TeJa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS OT XapaKTepa MOBEPXHOCTH, €€ HE3aBHCHUMOCTH OT
TUIOMIA/IH.

Ha6mionenne siBJeHHWII W NOCTAHOBKA OMNBITOB (HA Ka4YeCTBEHHOM YPOBHe) M0
o0HapYy:KeHUI0 (PAKTOPOB, BIUSIIOIIUX HA MPOTEKAHUE JAHHBIX ABJIEHUI

Habnronenne 3aBUCHMOCTH Tiepuo/a KojeOaHuid Tpy3a Ha HATH OT JUTMHBI U HE3aBHCUMOCTH OT
Macchl.

HabmroneHne 3aBUCHMOCTH Tiepro/ia KoJieOaHHH Ipy3a Ha MPYKUHE OT MAcCChl M JKECTKOCTH.
HabmtoneHue 3aBUCMMOCTH AaBICHHS ra3a OT 00beMa U TEMIIEPaTyphl.

HabmroneHne 3aBUCHMOCTH TEMITEPaTyphl OCTHIBAIOIIEH BOJBI OT BPEMEHH.

HccnenoBanue siBICHUS B3aUMOJICHCTBHS KaTyIIKU C TOKOM U MarHHTa.

HccnenoBanue siBICHUS DIIEKTPOMArHUTHON HHIYKIINH.

Habmtonenue siBieHUs OTpaXXeHUs U IIPEIOMIICHUS CBETA.

Habuntoienue siBiaeHus Tucnepcuu.

OOHapyxeHue 3aBUCUMOCTH COIIPOTHBIICHHSI TPOBOIHUKA OT €r0 MapaMeTPOB U BEIECTBA.



HccnenoBanue 3aBUCMMOCTH Beca Tela B )KUIKOCTH OT 00bheMa MOTPYKEHHOM YacTH.
HccnenoBanue 3aBUCUMOCTH OJHOM (DU3MYECKOW BEJIIMYMHBI OT JPYrod C TPEICTaBICHUEM
pe3yabTaToOB B BUJE rpaduka Wiy TaOIHIIbL.

HccnenoBanue 3aBUCMMOCTH Macchl OT 00beMa.

HccnenoBanue 3aBHCHUMOCTH TYTH OT BPEMEHHM IIPH PABHOYCKOPEHHOM JIBWXKCHHMU 0e3
HayaJbHOW CKOPOCTH.

HccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHHU U IIyTU IIPU PaBHOYCKOPEHHOM JIBHKEHUU.
HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHSI OT CUJIbI JaBICHUS.

HccnenoBanue 3aBUCUMOCTH J1e()OpMAIMK TPY>KUHBI OT CHJIBL.

HccnenoBanue 3aBUCUMOCTH NIepUoa KojaeOaHU Tpy3a Ha HUTH OT JJIUHBL.

HccnenoBanue 3aBUCMMOCTH NIEpUOAA KOJIeOaHUH Tpy3a Ha IPYKUHE OT )KECTKOCTU U MACCHI.
HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pe3 MPOBOJIHUK OT HAIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 JIAMIIOUKY OT HalpsyKEHUS.

HccnenoBanue 3aBUCUMOCTH yTIJIa IPEJIOMIIEHUS OT YIJIA MaICHUS.

IIpoBepka 3agaHHBIX NPEANOJIOKEeHUH (NMpsiMble H3MepeHUsi (U3MYECKHX BeJIHYHUH U
CpaBHEHHUeE 32IaHHBIX COOTHOMeHN Mexay Humu). [IpoBepka rumore3

[IpoBepka rumore3bl O JIMHEMHOM 3aBUCHMOCTHM JUIMHBI CTOJOMKA JKHUJIKOCTH B TpPyOKe OT
TEeMIIepaTypsbl.

[IpoBepka rumore3bl O MPSAMONW MPONOPLUUOHAIBHOCTH CKOPOCTH IIPU PAaBHOYCKOPEHHOM
JBUKEHUU MTPONICHHOMY IIyTH.

[IpoBepka rumoTe3sl: IpHU MOCIEI0BATEILHO BKIIOYCHHBIX JIAMIIOYKHA U MPOBOJHHMKA WA ABYX
MIPOBOHUKOB HAMPSKEHUSI CKJIAJIbIBATh HENb3s (MOXKHO).

[IpoBepka nmpaBuiia CiI0KEHHsI TOKOB Ha IBYX NapajuIeIbHO BKIIOYEHHBIX PE3UCTOPOB.
3HAKOMCTBO C TeXHUYECKMMH YCTPOMCTBAMHU M MX KOHCTPYHPOBAaHHE

KoncTpynpoBanue HakJIOHHOM MIIOCKOCTH ¢ 3aaHHbIM 3HaueHueM KII/I.

KoncTpynpoBanue apeomerpa 1 UCIIBITAHUE €r0 PadOTHI.

COopka 371eKTpUYECKO LIETIN U U3MEPEHNE CHIIBI TOKA B €€ Pa3/InYHbIX y4acTKax.

COopka 3IeKTpOMarHuTa 1 UCIbITAHUE €ro ACHCTBHUS.

N3ydeHue aneKTpuyecKoro ABUraTelis MOCTOSHHOTO TOKa (Ha MOJEIN).

KoHctpynpoBanue 31€KTpoiBUTraTessl.

KoHcTpynpoBanue Mojenu Teneckorna.

KoHcTpynpoBanue Moenu JIOAKHU € 3aJJaHHOM IPy30M0IbEMHOCTBIO.

OneHka cBOEro 3peHus U No00p OYKOB.

KoHcTpynpoBanue npocteniero reueparopa.

N3ydenue cBoicTB U300pa’keHuUs B JIMH3AX.



TeMaTnuyeckoe NJIAHNPOBAHUE

7 kJ1acc

TemaTnueckoe
TJIAHUPOBAHUE

OcHOBHBIE BUIbI YICOHOU AEATETHHOCTH YUAIIUXCS

[IpenmeTHbIe TeCTBUS

MeTtanpeMeTHbIe pe3ynbTaThl

[To3naBarenbHbIEY Y /] Perynstusnbie YV ] KommyHnukatusHbie YV ]
®usuka —Hayka o | [IpuBoauTh mpumeps! pusndeckoro | AHaJIW3UPOBaTh, CpaBHUBATH, | [ImaHupoBaTh CBOIO OtcranBasi CBOIO TOUKY
pupoje TeJa, SIBJICHHSI, Pa3IN4aTh BEIIECTBO | KJIacCU(pULIMPOBATH U MHIUBUAYAIBHYIO 3peHusi, NPUBOAUTH
(4 gaca) U TEJO. 0000111aTh H3y4EHHBIE 00pa3oBaTenbHYIO apryMEHTBI, IOATBEPK1ast

Onpenenuts LEHY JEJIEHUS U MIOHSTHS TPAeKTOPHUIO. uXx (aKTamu

MOIPEUIHOCTb.

OmnpenensiTe 00BEM KUAKOCTH C

MIOMOIIBI0 MEH3YPKH.
Crpoenue [IpuBOaUTE IPUMEDHI, [IpoexTupoBanue u Berasurate Bepcuu pelieHus | YMeTh IPU3HABATh
BEILIECTBA JTIOKa3bIBAIOIINE CYHIECTBOBAHUE MIpOBEICHUE HAOTIOACHHUS po0JIeMbl, OCO3HABATh OIIMOOYHOCTH CBOETO
(6 gacos) MOJIEKYJI; OIIPENEISATH COCTaB IIPUPOIHBIX SIBICHUM C KOHEYHbIN pe3ynbTar, MHEHUS (€CIIU OHO

MOJIEKYJI; peliaTh KayeCTBEHHbIE
3aja4u Ha 1-¢ monoskenne MKT.
Onpenensats pazMep Majioro Tea.
Pemarte xauecTBEHHBIE 3a/JaUM Ha
nanHoe nojioxkenne MKT;
JTIOKa3bIBaTh JIBIKEHHE MOJICKYIT,
SKCIEPUMEHTAIIBHO JOKa3bIBaTh
3aBUCUMOCTB CKOpOCTH T dy3un
OT TEMIEPATyphl, OOBICHATD
CMa4YMBaHUE U KaMMJUISIPHBIC
SIBJICHMS.

Pemrenne kauecTBEHHBIX 3a4a4.

HCIIOIB30BAHUEM
HE00XO0IUMBIX
HU3MEPHUTEIBHBIX IIPUOOPOB.

BBIOMpATh U3 MPEI0KEHHBIX
CPE/ICTB M HCKAaTh
CaMOCTOSITENILHO CPEACTBA
JIOCTHOKCHUS TEITH.

TaKOBO) U
KOPPEKTUPOBATH €rO.

JIBr>xeHue u
B3aUMOJICVICTBHE
ten (21 gac).

[IpuBOINTE PUMEPBHI PAITUYHBIX
BUJIOB JIB)KEHUS, MaTepHaIbHOMN
TOYKH, JOKa3bIBaTh
OTHOCHUTENIbHOCTb JIBUKEHHUSI, ITyTH,
TPacKTOPUH.

[IpumensTh PopMyIBI CKOPOCTH,
OIMCBIBATH JIBWKEHHE IO TpauKy

[IpencraBnsaTh HH(pOPMAIIHIO
B BHJIE€ KOHCITEKTOB, Ta0JIHII,
cXeM, rpauKoB.

BreiaBurate Bepcun perieHus
po0JIeMbI, 0CO3HABATH
KOHEYHBIN pe3ynbTar,
BI)I6I/IpaTI) N3 MMPEAITIOKCHHBIX
CPEJICTB U HCKaTh
CaMOCTOSITEITEHO CPEZICTBA
JIOCTYDKEHUS TIeITH.

YMeTh B3IISIHYTh Ha
CUTYallUIO C UHOU
MO3ULUU U
JIOTOBapUBaTHCS C
JIXO/IbMU MHBIX TTO3UIIUH.




CKOpOCTH, ONPEAEIATh CKOPOCTh 10
rpaduKy, CTpouTh rpaduk
CKOPOCTH U JIBU)KEHUS; IEPEBOANUTH
€IMHUIIBI U3MEPEHUS CKOPOCTH B
CH.

Pemrate 3a1aun Ha JaHHBIE
hopmyIIbI.

Pemats rpaduueckue 3agaun.
CpaBHMBATh Macchl TeJl IPU UX
B3aUMOJICYICTBUMU.

[TpuBOAUTE pUMEPHI JBUXKEHUS 110
MHEPIUH; peIaTh 3a/1a41 10 TEMe.
OnpenensaTs MIOTHOCTb 10
Ta0JINIIe; IEPEBOTUTH CIIMHUIIBI
minotHoctu B CU.

Pemate 3amaun 1 u 2 ypoBHel Ha
pacuer II0THOCTH, Macchl, 00beMa;
paboTath ¢ TAOIMYHBIMU TaHHBIMHU.
Paborathb ¢ BecamMu, MEH3YpKOH.
[TpoBOIUTH pacueT MIOTHOCTH U
paboTath ¢ TabIUIeH IUIOTHOCTH.
3anauu 2 ¥ 3 ypoBHS.
[Tonp30BaThcs AMHAMOMETPOM.
I'padnuecku n300paxars CUILy U
HaXO/IUTh PAaBHOJICHCTBYIOIIYIO
HECKOJIbKUX CHIL

N300paxaTs rpaguuecku cuity
YIIPYTOCTH, €€ paCCUUTHIBATh,
M3MEPSITh.

I'paduuecku n3o0paxarb CHITy
TSOKECTH M PACCUHMTHIBATH €€.
PaznuuaTh Maccy Tena 1 Bec Tena;
OTIpe/IEIISATH BEC TeJla C OMOILBIO
JTMHAMOMETPA, TpapuuecKu
n300paxaTh Bec.




I'pagyupoBats NpyXuHy 1
MU3MEPSTH CHIIBI THHAMOMETPOM.
N3o0paxats rpadyuuecku CHITy
TPEHHUSI, U3MEPSITh CHITY TPEHUSI.

JlaBiieHre TBEPbIX
TeJl, J)KUAKOCTEH 1
ra3os (21 gac).

Pemath kauecTBEHHBIC 3aa4H;
SKCIIEPUMEHT I10 OTPEEICHUIO
JaBJICHUS OpycKa.

PemraTth kauecTBEHHbBIE 3aa4H;
MIPOBOJIUTH OMBITHI HA 3aKOH
ITackans.

Pemath kauecTBEHHbBIC 3aa4H;
MIPUBOJIUTH TIPUMEPHI IPUMCHEHUS
aKBaJlaHTa U TTTyOMHHBIX
anmaparos.

Pemiats pacuetHsie 3agauu 1 u 2
YPOBHS.

[IpuBOIUTE IPUMEPHI
MIPAKTUIECKOTO TPUMCHEHUS
COOOIIAOLTNXCS COCYOB.
[Tonmp30BaTbCst GapOMETPOM-
aHEPOUJIOM.

Pemrenne kauecTBEHHBIX 3a4a4.
[Tonb30BaThCcst MAHOMETPAMU.
OObscHEHNE TPUYUHBI
BO3HUKHOBEHHUS apXUMEI0BOI
CHUJIBL.

Onpenensts cuny Apxumena.
PaboTa ¢ Tabnmieii;

BrIsICHSTE yCI0BHSI IIaBaHUS Tell.

[IpoBenenue onmiTa.
VYcraHaBiIuBaTh NPUYUHHO-
CJIE€ICTBEHHEIEC CBSI3H.
[IpoBOAUTH CAMOKOHTpPOJIB.
VYMeHue BbIIENATh ITIaBHOE.
YMeTh JienaTh BEIBOJI.

[TraHupoBaTh CBOIO
WHUBUIYTbHYIO
00pa3oBaTenbHYIO
TPAEKTOPHIO.

Y4UTBCSI KPUTUYHO
OTHOCHUTBHCS K CBOEMY
MHEHHUIO, YMETh
IIPU3HABATh
OLIMOOYHOCTh CBOETO
MHEHHUS

Oueprus. Pabora.
MontHocTh
(144acos).

Pemars 3amaun 1 u 2 ypoBHsL.
Pemrate kauecTBeHHbIE 3a/]a4l Ha
BUJIBI M TIPEBPAIICHUS
MEXaHUYECKOM SHEPTHH.
N300paxaTs peiuar rpaduyuecky;
OIIPEJIeJIATH TJICYO CUJIBI.

VYcraHaBnMBaTh NPUYNHHO-
CIICZICTBEHHBIE CBSI3H.

YMeHne npoBOUTH OIIBITHI,
JIeJaTh BBIBOJBI, 0000MIATh.
[IpoBOIUTHE CAMOKOHTPOJIB.

JlaBaTh OLIEHKY CBOUM

JJUMYHOCTHBIM Ka4€CTBaM U

yepTam xapakTepa

YMeTh paboTath B MaJIBIX
rpymnmnax




DopMyIUpPOBATH YCIOBHE
paBHOBECHE pblUara.

BhINONTHATE OMBIT U IPOBEPUTH
yCIIOBUE PAaBHOBECHE phlyara.
[IpuBoAUTE TPUMEPHI TIOJIE3HOU U
3aTpayeHHOM paboThI.

Peszepn
(4 gac)
8 kiacc

TemaTuueckoe OcHoBHbIE BUBI YYEOHOH €ATEIHLHOCTH yUYaIIUXCs
TJIAHUPOBAHUE

[IpenmeTHble neicTBUA MeranpeagMeTHbIE Pe3yIbTaThl

ITosnaBarenbHbIEY Y [] PerynstuBnbie YV /| KommyHnukatusHbie YV [

«TennoBeie YMeTh U3MEHSTh BHYTPEHHIOKO PabotaTh ¢ KHUTOH, DOopMyJIUPYIOT [TnaaupyroT 00muMe Criocoob!
sBIICHUSD» (26 SHEPIHIO TeNa pa3InyHbIMU MIPOBOJIUTH [103HABATEJIbHYIO LIEIIb, paboTsl. Mcnonb3yroT
4acoB). croco0amu. HaOJIIOICHUSI. COCTABJISIIOT TIJIaH U aJICKBATHBIC S3BIKOBBIC

YMeTh O0BSACHATH pa3uUYHbIE VYcraHaBnuBarh MIOCJIeI0BATEIbHOCTh CpeacTBa JJ1sl OTOOpakeHUS

BU/IbI TETUIONIEPEAAUYX Ha OCHOBE MPUYUHHO- JIEHCTBUM B COOTBETCTBUH C CBOUX YYBCTB, MBICJIEH U

MKT 1 00BSICHATh MPUMEHEHUE
Pa3JIMYHBIX BUJIOB TEILIONEPEIaUH.
YMeTh paccUUTHIBATh BHYTPEHHIOIO
JHEPTHIO.

YMeTp U3MepATh TEMIIEPATYDPY.
PaccunTthiBaTh KOIMYECTBO
TEIUIOTHI.

YMeTh onpenensaTs yAeIbHY0
TEIJIOEMKOCTB TBEPAOTO TEA.
[TpuMeHATH 3aKOH COXpaHEHMUS
SHEPIHH.

YMeTh NpUMEHATh ypaBHEHUE
TEIUIOBOro OajaHca.

OOBACHATH arperaTHble COCTOSHUS
BemecTa Ha ocHoBe MKT.
[Tonp30BaThCs TabIMIIAMH,

CJIEJICTBEHHBIE CBSI3H.
YMmerb
UHTEPIPETUPOBATD.
YMeTb NpOBOAUTH
DKCIEPUMEHT.
YMmeTs 000011aTh.
OpraHu3oBbIBaTh U
IIPOBOAMTH
CaMOKOHTPOJIb.
YMeThb paboTaTh 1o
AITOPUTMY.

HEH.

Crapsr yueOHy0 3a/1a4y Ha
OCHOBE COOTHECEHHSI TOT0, UTO
YK€ U3BECTHO M YCBOEHO, U
TOTO, YTO €I11€ HEU3BECTHO

HOOYX/IeHU.

VYyarcs apryMeHTHPOBaTh CBOKO
TOUYKY 3pEHMS, CIIOPUTD U
OTCTauBaTh CBOIO MO3UIINIO
HEBPaXJI€OHBIM 151
OTITIOHEHTOB 00pa3oM




PacCUMTHIBATH KOJIMYECTBO
TETUIOTHI IPH JAaHHBIX (a30BBIX
nepexo/iax, 00bACHATH POLECCH
Ha ocHoBe MKT.

[Tonb30BaTbes TabMUIIAMY,
OOBSACHATH MPOLIECCH HA OCHOBE
MKT.

YMeTh U3MEpSTh U PACCUUTHIBATH
BJIQYKHOCTh BO3/yXa.

OO0BsacHATH paboTy TYpOHHBI,
paccuutbiBaTh KI1JI TenmoBbIx
JIBUTATEJICH.

DNeKTpUuYECKue
SIBJICHUS
(30 gacoB).

OnpenensaTs 3HAKH NEKTPHUECKUX
3apsi/I0B B3aUMOAEHCTBYIOIIUX TEII.
YMeTh onpenensiTs KOIUnIecTBO
3JIEKTPOHOB B aTOME, YHCIIO
IPOTOHOB U HEUTPOHOB B S/IpeE,
COCTABIIAT SICPHBIC PEAKIIHH.
OOBsACHATH pacripesienieHue
AIIEKTPUUYECKHUX 3aPsIIOB MIPH
pas3InYHbIX criocobax
HNIEKTPU3ALNH.

N300pakaTh CUIIOBBIE JINHUU
AIIEKTPUYECKOTO OIS,
pPacCUUTHIBATD AIIEKTPUUYECKYIO
CHITy.

OOBACHATH MPOLECCHI, CBA3aHHBIE
C DJIEKTPUIECKH 3apsKEHHBIMHU
TeJIaMHu.

OmnpenensaTs HaNpaBlICHNUE TOKa,
OOBSICHATH PadOTy U Ha3HAYCHHE
HCTOYHHUKOB TOKA.

YepTuTh 2NEKTPUIECKHE CXEMBI U
coOuparp npocreinmme
AIIEKTPUUYECKHE LIETH.

PaboTaTh ¢ KHUTOH,
MIPOBOJIUTH
HaOJIFONEHUS.
YcranaBauBaTh
PUYHUHHO-

CJIICACTBCHHBIC CBA3U.

YMeTh
UHTEPIPETHPOBATD.
YMeTh MpOBOIUTH
OKCIIEPUMEHT.
YMeTh 0000111aTh.
Opranu3oBbIBaTh U
MIPOBOUTH
CaMOKOHTPOJTb.
YmeTh paboTaTh Mo
AITOPUTMY.

[IpuHUMAIOT B COXPAHSIOT
M03HABATEJIbHYIO 11€JTb,
PETYIUPYIOT MpoIiece
BBITIOJTHEHUS YI€OHBIX
IIENUCTBUIA.

OCO03HAIOT Ka4eCTBO U
ypOBEHb yCBOEHUS. Boienstor
Y OCO3HAIOT TO, YTO YXKE
YCBOGHO M YTO EIIe MOANEKHUT
YCBOEHUIO

VYuaTcs apryMeHTHPOBATh CBOKO
TOYKY 3pEHUS, CHOPUTH U
OTCTauBaTh CBOIO TIO3UIIHIO
HEBPaXACOHBIM IJIs
OIIMIOHEHTOB 00Pa3OM.
PaGotatot B rpymre,
yCTaHaBJIMBAIOT paboyne
OTHOIICHHUS, yIaTCs

3¢ (HEKTUBHO COTPYIHUYATH U
CIoco0CTBOBATh MPOAYKTUBHON
KOOIepaluu




PaccunTsIBaTh CHITy TOKa U
I10JIb30BATHCS AMIIEPMETPOM.
Colupatp 3JIEKTPUUYECKYIO LEMb U
U3MEPSATh CUITY TOKA.
[Tonp30BaThCsl BOJIBTMETPOM,
pacCUnUThIBATH HAIIPAKCHUC.
Colupatp 3JIEKTPUUYECKYIO LeNb U
HU3MEPSTH BOILTMETPOM
HalnpsKeHue.

PaccunteiBaTh COIMPOTUBJICHUEC;
OOBSICHATD, I0YEMY ITPOBOIHUK
HMECT COIIPOTUBJICHUEC, OIIPECACIIATH
yJIelIbHOE CONPOTUBJICHHUE 110
TabuuLe.

Pemats 3a1aun Ha 3akoH OMma.
[Tonwp30BaTbCs aMIEpMETPOM,
BOJIETMETPOM, 3KCIIEPUMEHTAIILHO
OIPEAEIATh CONPOTUBIICHUE
POBOIHHKA.

CpaBHI/IBaTI) COIIPOTUBJICHHUA
IIPOBOJAHMKOB I10 UX BOJIBT-
aMIIEpHBIM XapaKTEPUCTUKAM.
OnpenensaTs HaNpsHKEHUE, CUILY
TOKa U COIIPOTUBJICHUE IIPU
MIOCJIEI0BATEIILHOM COEINHEHUN
IMPOBOIHUKOB.

OnpenensaTs HaNpsKEHUE, CUITY
TOKAa ¥ COIPOTUBJIEHUE ITPU
napajuIeIbHOM COEIMHEHUN
IIPOBOJHUKOB.

PaccuuteiBaTh paboTy U MOIIIHOCTb
TOKA 3KCIEPUMEHTAIIBHO,
AHAJIMTUYCCKHU.

OnpenensaTs Noioca MarHuTa,
HaIpaBJICHUEC MarHUTHBIX CHUJIOBBIX




JIMHHIA.

VBenuunBaTh MarHUTHOE JCHCTBUE
TOKa, OTIPEJICTISATh HAIPaBICHUE
MArHUTHBIX CHJIOBBIX JTMHUN
COJIEHOMA.

Ornpenenarsb HanpaBJIEHUE CUJITBI
Amrmepa, Toka, MarHUTHOTO TIOJIS,
O0BSICHATH PabOTy KHHECKOIIA U
reHeparopa.

OO6BscHATH paboTy
3JICKTPOIBUTATENS U

AIIEKTPOU3MEPUTEIBHBIX IPUOOPOB.

HpI/IMeHHTB INOJTYYCHHBIC 3HAHUS.

CaeToBBIC
sBieHus (12
4acoB).

PaznuyaTh HCTOYHHKH CBETA.
OObsicHATH 00pa3oBaHuE TEHU U
MOJTyTEHH, 3aTMECHHUS.

CTpouth X0J OTPa’KEHHOTO JyyYa,
0003HayaTh yribl NaJACHUs U
OTPaKEHHUSI; CTPOUTh N300pasKeHHE
npeaMeTa B 3epKale.

Ctpoutb X0/ MpeIOMICHHBIX
ny4der, OOBICHITH SIBIICHUS,
CBSI3aHHBIE C ITPEJIOMJICHUEM CBETA;
0003Ha4YaTh yroJy NpesoMIECHHUS.
Ctpouts nzobpaxeHue npeaMera B
JIMH3€; PACCYUTHIBATH (DOKYCHOE
paccTosiHUE U ONTUYECKYIO CHITY
JIH3BL.

DKCTEepUMEHTAIBHO OIPEESTh
(dhoKycCHOE paccTosTHUE U
ONTUYECKYIO CHITY TUH3BI.
OOBsicHATH paboTy I71a3a;
Ha3HauYeHUe U JICHCTBUE OUKOB.

YMeTb cpaBHUBAaTh
YcraHnaBinBaTh
MPUYUHHO-

CJIICACTBCHHBIC CBA3U.

[IpoBOaUTH
HaOJIFONEHUS.
BrinensaTs r1aBHOE.
IIpoBoauTh
B3aUMOKOHTPOJIb U
CaMOKOHTPOJIb.
IIpoBonTh
JKCIIEPUMEHT.
YmMerh 00001maTh.

CaMOCTOSTEIIEHO
dbopMynupyroT
MMO3HABATENIBHYIO [EJTb U
CTPOSAT JIEHCTBHS B
COOTBETCTBHUH C HEH

OO61arores U B3aUMOAECUCTBYIOT
C MmapTHEepaMu 110 COBMECTHOM
JeSITeTbHOCTH WIIA OOMEHY
nHdopmanuen

9 kjaacce




Tematnueckoe OcHOBHBIE BUIBI YIC€OHOU IEATETHHOCTH YUAIIUXCS
TJIAHUPOBAHUE

OcHOBHBIE BU/IBI YICOHOU MertanpeameTHbIE PE3yIbTaThl

NESTEIbHOCTH YJalIuXCs

[IpenmeTHbIe 1EMCTBUS [To3naBarenbHbIEY Y /] Perynstuabie YV ]| Kommynukatusabie YV ]|
Mexanuueckue YMeThb 0Ka3bIBaTh Ha MPUMEpPax | YMETh BBIACIATH IJIaBHOE, CraBsT yuebHy10 3a7ja4y | Ydarcs OpraHu30BbIBaTh U
SIBJICHUS OTHOCHUTENIbHOCTD JIBUKCHHUSI, pa3ianyarh. HAa OCHOBE COOTHECEHHUsl | INIAHUPOBATh yuyeOHOE
(27 gacos). YMETh Ha MpUMEpax pa3iandarb, | YMETh IPEACTABIATh TOTO, YTO YK€ U3BECTHO | COTPYAHUYECTBO C

SIBJIIETCS TEJIO MaTepHaJIbHOM
TOYKOW WJIA HET.

YMeTh ornpenensiTh
IepeMeleHUEe Tea.

Pa3znuyath nyTh, nepemelnieHue,
TPaeKTOPHUIO.

YMeTh ONUCHIBaTh IBHKEHHUE 110
ero rpauKy v aHAJTUTHYCCKH.
Ywmets pemate O3M uist
Pa3IMYHBIX BUJOB JIBHYKCHHUS.
YMeTh ornpenensiTh CKOpOCTh U
nepeMenieHue.

YMeTh paccUuTHIBaTh
XapaKTePUCTHKU
PaBHOYCKOPEHHOTO JIBIKEHHUSI.
Omnpenensars MCO, 00bACHITH
SIBIICHUS1, CBSI3aHHBIE C SBIICHUEM
WHEPIIHH.

Omnpenensrs cuiy.

Onpenensitb Cuibl
B3aMMO/ICHCTBUS IBYX TeIl.
YMeTh pacCUHTHIBATh YCKOPCHHE
CBOOO/THOTO TIaJICHHS.
OOBSCHATH MPUPOJTHBIC SBIICHUS,
CBSI3aHHBIE C CUJIAMH
BCEMHUPHOT'O TATOTEHUS.

YMeTb onpeneiarh

nHpopManuo rpadUIECcKH.
YMets pabotats o 00pasiy.
YcTaHaBnuBaTh NPUYUHHO-
CJICICTBEHHBIE CBA3U. Y METh
MIPUMEHSITh TEOPETHUECKHE
3HAHUS Ha TPAKTHKE.

YMeTb 00001aTh,
AHATM3UPOBATH.

Jlorudeckoe MbIIIUICHNE,
YMeTh COCTaBIIATh pacckas 1o
TUIaHy.

YMeTh cOCTaBIISITh KOHCIIEKT.
YMmeHue paboTathb
CaMOCTOSITEIILHO.

1 YCBOCHO, U TOTO, YTO
CIIIC HEU3BECTHO.
Cnnyarot crmocod u
pe3yJIbTaT CBOUX
NEUCTBUIH C 3a0aHHBIM
ATaJIOHOM,
00HapyXUBAIOT
OTKJIOHEHMS U OTIMYMS
OT JTaJIOHA

YUUTENEM U
CBEPCTHUKAMH .
Pa6otarot B rpymnme




XapaKTEePUCTUKH PAaBHOMEPHOTO
JBUKEHMSI T€Ja 110 OKPY>KHOCTH.
VYMeTh BBIBOAUTH (hOPMYITY
IIEPBOM KOCMUYECKON CKOPOCTH.
OnpenensaTs 3aMKHYTYIO
CUCTEMY, IPUMEHSATh 3aKOH
COXPaHEHMs UMITYJIbca K
OOBSICHEHUIO SIBICHUI.

YMeTb 00BACHATh PEAKTUBHOE
JIBUKEHHE U €r0 IPUMEHEHUE.

MexaHu4yecKue
KOJICOAHMS U BOJIHEI.
3BYK.

(11 yacos)

YMeTb NPUBOIUTH IPUMEPHI
K0JIC0aTEIbHOT'O IBIDKCHUS
YMeThb paznuyaTh pa3IHdHbIe
BHUIbI MEXAHUYECKUX KOJIEOAHHIA.
YMeTh BBISICHATH YCIIOBUS
BO3HHUKHOBEHHS U
CYLIECTBOBAaHUS KOJIEOAHUH.
YMeTh ONUCHIBATh MPEBPAIICHUE
SHEPTHH MPU CBOOOTHBIX
KOJICOAHMSIX.

YMeTh cTpouTh rpaduk,
BBIBOJIUTH ypaBHEHUE
TapMOHHYECKOT0 KOJIeOaHusl.
YMeTh pacCUUTHIBATH TIEPUOJT
KoJIeOaHUIA.

YMeTh ONUCHIBAThH KOJICOAHHUS 110
rpaduky.

YMeTh 110 pe30HAaHCHBIM KPUBBIM
CpaBHHMBATh TPEHHE B CUCTEMAX;
pasnuyaTh ONpeeICHUE H
YCIIOBHE PE30HAHCA.

Pasnuuarts THIIBI BOJIH;
pPacCUUTHIBATh JUIMHY U CKOPOCTh
BOJIHEL.

YMeETh BBIIENATH [T1aBHOE,
CpaBHHBATL, pa3indyaThb.

YMETh aHaJIU3UPOBATh.

YMeTh BBIIETATH CYIIECTBEHHOE.

CraBaT yueOHYI0 33124y
Ha OCHOBE COOTHECEHUS
TOT0, YTO YK€ U3BECTHO
U YCBOEHO, U TOT0, YTO
elle HEU3BECTHO

Hcnonp3yroT afeKBaTHbIE
A3BIKOBBIE CPEICTBA IS
0TOOpa)keHHs CBOMX
YYyBCTB, MBICIICH U
noOyXIeHu

BHCKTpOMaFHI/ITHLIC

YMeTh N0Ib30BaThCS IIpaBUJIOM

YMETh COCTaBIISITh KOHCIIEKT.

IIpenBocxuiaroT

I/ICHOJIBS}/IOT AJICKBATHBIC




KOJIEOAHUA U BOJIHBI
(10 gac).

OypaBumka U rpaduIecKu
n300pakaTh MArHUTHOE TIOJIE.
Pemarsb 3a1aun Ha pacueT CHIIbI
Awmrniepa u cuisl JlopeHua.
OOBsCHATD padboTy
IPOMKOTOBOPUTENIS,
ANEKTPOU3MEPUTETHHBIX
pubOpOB.

YMeTh OOBSICHATH IPUMEHEHHE
cuibl JIopeHna.

YMeTh NpUMEHSTh 3aKOHBI K
pEeLIeHHUIO 3a/1a4.

OOBACHATD SABIICHUS, CBSI3aHHBIC
C SIBJIEHUEM DJIEKTPOMATrHUTHON
WHIYKIIUH.

OOBSCHATP SIBICHHS, CBSI3aHHBIE
C SIBJICHHEM DJIEKTPOMAarHUTHOU
WHIYKIIH.

Jloka3bIBaTh YHHUBEPCAIHLHOCTD
OCHOBHBIX 3aKOHOMEPHOCTEN
BOJIHOBBIX ITPOLIECCOB ISl BOJIH
10001 TPUPOJIBI.

OOBACHATL BUJ
UHTEpPEPEHITNOHHON KapTUHBI B
MOHOXPOMaTHYECKOM CBETE.

YMeTb paboTath
CaMOCTOSITEIIBHO.

YMeTh aHATU3UPOBATh,
UHTEPIPETUPOBATH.

YMeThb BBIACHATH TJIABHOE.
YMCTB HpI/IMeHHTB Teopmo Ha
MIPAKTHKE.

YMCTB JeJIaTb BBIBOJAHBI.
YMeTh CpaBHUBATS.

VYMeTs 000011aTh.

pe3ynbTaT U YpOBEHb
YCBOEHHUS (Kakoi Oyzaer
pe3ynbTat?) .
CaMocCTOsATENBHO
(opmymupytor
MO3HABATENIBHYIO TIENTb U
CTpPOSIT IEUCTBUSA B
COOTBETCTBUU C HEMN

SI3BIKOBBIC CPEJICTBA IS
OTOOpaXCHHS CBOUX
YyBCTB, MBICJICH U

OOy X/ICHUI.
PaGotarot B rpymre.

Crtpoenue atoma u
aTOMHOTO si/Ipa.
(14 gacos).

JlokasbIBaTh CI0KHOCTh
CTPOCHHS aTOMa; OOBSICHSTh
MO/IEJIb aTOMa BOJOPO/Ia 1O

Bopy.d

OOBACHATH CBOICTBA U3ITyUEHUS.

OOBsCHATH pabOTy CYETUHKOB.
PaccunThIiBaTh SHEPTHUIO CBSI3U U
nedexT macc.

PaccunThiBaTh SHEPreTHYECKUM
BBIXO/I SIIEPHBIX PEeaKLUH.

YMeTh BBIIETATH IJIaBHOE.
YmeTh paboTaTh
CaMOCTOSITENTHO.

YMeThb paboTath ¢

JIOTIOJIHUTEIILHOM JINTEpaTypOH.

YMeTh 1enaTh BBIBOABIL.
YMeTb HHTEPIIPETUPOBAT.
VYMeTh 00001aTh,
AHAJIN3UPOBATh.

Brigensror u oco3HaoT
TO, YTO YK€ YCBOCHO U
YTO €IIe MOIICIKHUT
YCBOCHUIO

Yyarcs neiicTBOBaTh C
Y4ETOM MO3UIHUH IPYTrOTro
M COIJIaCOBLIBAThH CBOU
IeUCTBUS




OOBACHATH TPUMEHEHNE
SIIEPHOM DHEPTUU U SIECPHOTO
U3ITy4eHUSI.

Crpoenue u
sBoTrONHA Beesennoit
(6 yac.)

Pa3nuyarbk OCHOBHBIE IPU3HAKU
CYTOYHOTI'O BpalleHUs 3BE3THOTO
HeOa, newxenns Jlynsr, Comana
U TJIAaHET OTHOCUTEINIBHO 3BE3];
[ToHuMaTh pa3nuuust MEXIy
reJIMOLEHTPUYECKON 1
reOLEHTPUUYECKON crucTeMaMu
MUpA.

W3BriekaroT HEOOXOIUMYIO
UH(OPMAIIHIO U3 MIPOCTYIIAHHBIX
TEKCTOB Pa3JINYHBIX )KAHPOB,
BBIOMPAIOT CMBICJIOBBIC €TUHHUIIBI
TCKCTA U YCTaHABJIMBATDH
OTHOIICHUS MEXYy HUMH

CraBsaT yueOHy10 33129y
Ha OCHOBE COOTHECCHUS
TOTO, YTO YK€ U3BECTHO
U YCBOCHO, U TOTO, YTO
elle HeU3BECTHO

[IposIBIISIIOT TOTOBHOCTH K
00CYKJIEHUIO Pa3HBIX
TOYEK 3pEHUA U
BBIPabOTKE 001IIeH
(rpymnmoBoii) No3uLUU

Pe3zepn
(2 gaca)




[Inanupyemble pe3y/bTaThl H3yYeHHUSs] Y1eOHOT0 NpeaMeTa

MexanuuecKkue siBJIeHHS

Buinycknuk nayuumcesn:

* pacIio3HaBaTh MEXAaHUYECKHUE SIBJICHUS U OOBSICHATH HA OCHOBE UMECIOITUXCS 3HAHUH OCHOBHBIC
CBOMCTBA UJIM YCIIOBUS MPOTEKAHUSI ATUX SBJICHUM: pABHOMEPHOE U PABHOYCKOPEHHOE
MIPSMOJIMHEHHOE JIBI)KEHHE, CBOOOIHOE TAJICHUE TeJI, HEBECOMOCTh, PABHOMEPHOE JBHUKEHUE TI0
OKPYXXHOCTH, HHCPLIMA, B3aI/IMOl[eI>'ICTBPIC TCJ, II€pcaadya naBJICHUA TBépI[BIMI/I TCJI1aMU, KUAKOCTAMU
Y ra3aMu, aTMOC(hepHOE J1aBJICHHE, TIJIaBaHUE TEJI, PABHOBECHE TBEP/IBIX T, KoyeOaTeaIpHOe
JIBUKEHUE, PE30HAHC, BOJIHOBOE JIBUKCHUE;

* OIUCHIBATh U3yYEHHBIC CBOMCTBA TEJI U MEXaHUUYECKUE SBJICHHS, HCIIOJIb3Ys (PU3HUECKUE
BEJIMYMHBI: IyTh, CKOPOCTh, YCKOPEHHUE, MACCa TeNa, INIOTHOCTh BELIECTBA, CUJIA, 1ABJICHUE, UMITYJIbC
TeJa, KHHETUYeCKasi SHEPTrusl, MOTCHIIMAIbHAS YHEPTUsl, MEXaHUYeCKask paboTa, MeXaHUYeCKas
MorHocTh, KIT/I mpocToro Mmexanu3ma, cuiia TpEeHHUs, aMILIUTY/1a, IEPUOJI U YacTOTa KoJieOaHuH,
JUTHHA BOJIHBI M CKOPOCTh €€ PacpOCTPaHECHUS; TIPH ONMMMCAHUH MMPABUIIBHO TPAKTOBAThH (DU3UUCCKUIN
CMBICJI HCIIOJIB3yEeMBIX BEITUYHH, UX 0003HAYCHUS U SAMHHUIIBI U3MEPCHHUSI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME NaHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEIMUYNHAMU;

* aHAJIM3UPOBATH CBOICTBA TEJ, MEXaHUUECKUE SBIICHUS U MPOLIECCHI, UCMOINB3Ys (U3HUECKUE
3aKOHBI U MTPUHLIMIIBL: 3aKOH COXPAHEHUSI SHEPTUU, 3aKOH BCEMUPHOTO TSITOTEHHS,
paBHoaeucTByromas cuina, I, II u Il 3akonst HetoTOHA, 3aK0H cOXpaHEHUs] UMITYJIbCa, 3aKOH [ yKa,
3akoH [lackans, 3akoH ApXuMeza; pyu 3TOM pa3InyaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA U €TO0
MaTeMaTUYECKOE BbIPAXKEHUE;

* pa3n4aTh OCHOBHbIC IPU3HAKM U3YUYEHHBIX (PU3MUECKUX MOJIENIEH: MaTepruaibHas TOUKa,
HMHEpLHaIbHAas CUCTEMA OTCYETA;

* pelaTh 3aa4u, UCTIONb3Ys (PU3NYECKUE 3aKOHBI (3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMUPHOTO
TArOTeHUS, NpuHUun cyneprnosuuuu cui, I, IT u 111 3akonsl HeroTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA,
3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u GpopMyJbl, CBSI3bIBAOLINE (HPU3NYECKHE BETUYMHBI
(myTh, CKOPOCTb, YCKOPEHHE, Macca Tella, INIOTHOCTh BEIlleCTBa, CUJIA, 1aBJICHUE, UMITYJIbC Tela,
KMHETHYECKas SHEepTrHsl, MOTEHIMaIbHAsl SHEPI s, MeXaHHueckas paboTa, MeXaHU4ecKasi MOIIHOCTb,
KIIJ] mpocToro Mexanusma, cuia TPEHHs CKOJIbKEHHSI, aMIUTUTY/A, IEPUO U YacToTa KoJeOaHU,
JUTMHA BOJIHBI U CKOPOCTh €€ PaclpOCTPaHEHHUsI): HA OCHOBE aHAJIN3a yCJIOBHUS 3a7auil BBLACTATD
¢u3nueckre BeIMUUHBI U (OPMYJIbl, HEOOXOIUMBIE JUIsl €€ PEeLeHUs], U IPOBOJUTH PACUETHI.

Bbll’lyCKHuK nojiyuum 603MONCHOCHb HAYHUUMDbCA?

* MCIIOJIb30BATh 3HAHUS O MEXAaHUYECKHX SBJICHHUSIX B MMOBCEIHEBHOM JKU3HU JUIsl OOECTIeUeHUs
0€30MacHOCTH MpU 0OpaIeHNuH ¢ TPUOOpPaMU U TEXHUUECKUMH YCTPOMUCTBAMHU, JIJII COXPAHECHHS
3JI0pPOBbS U COONTIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIOIIel cpeie;

* IPUBOAUTH IIPUMCEPHI IPAKTHYCCKOI'O UCITI0JIb30BaHUA (I)I/I3I/I‘ICCKI/IX 3HAHUI 0 MEXaHUUYECKUX
SABJICHUAX U (1)H31/I‘—I€CKI/IX 3aKOHax; MCII0JIb30BaHUA BO300HOBJISIEMBIX HCTOYHHKOB OHCPIruu,
OKOJIOTHYCCKHX HOCHCI[CTBI/Iﬁ HCCIICAOBaHNA KOCMHUYCCKOT'O IIPOCTPAaHCTBA,

* pa3nIu4aTh TPaHMLIbl IPUMEHUMOCTH (DPU3NYECKUX 3aKOHOB, IOHMMATh BCEOOLIH XapaKTep
(yH1aMEHTaJIbHBIX 3aKOHOB (3aKOH COXPaHEHUS MEXaHUYECKOI 3HEePTUH, 3aKOH COXpaHEHUs
UMIIYJIbCa, 3aKOH BCEMUPHOTO TATOTEHHUS) U OTPAHUYEHHOCTh MCIIOJIb30BAaHMsI YACTHBIX 3aKOHOB
(3axoH I'yka, 3aKoH Apxumena u Jip.);



* npuémMam Mmoucka u GopMyITUPOBKH JT0KA3ATEIHCTB BBIBUHYTHIX THIIOTE3 U TEOPETHUECKUX
BBIBOJIOB Ha OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (DAKTOB;

* HaXOJIUTh aJIEKBaTHYIO MIPEJIOKEHHON 3a1aue (PU3NUECKYI0 MOJIeNb, pa3peliaTs IpodieMy Ha
OCHOBE MMEIOLIUXCS 3HAHUM 110 MEXaHUKE C UCIIOJIb30BAHUEM MAaTEMAaTUUECKOTO anmnapara,
OLICHUBATh PEAIbHOCTD MOJIYY€HHOTO 3HaYeHUsI (PU3NUECKON BETUUHMHBI.

TenJioBble ABJICHUSA
Buvinycknuk nayuumcs:

* pacrio3HaBaTh TEIJIOBBIC SIBJICHUS U OOBSACHSATH HA OCHOBE UMEIOIIUXCSI 3HAHUI OCHOBHBIE CBOWMCTBA
WIH yCIIOBUS TIPOTEKAHUS 3TUX siBIIeHU: 1uddy3ust, u3MeHeHne o0bEMa Tell Ipy HarpeBaHuu
(oxnaxkeHun ), OoJIpIIasi CKUMMAEMOCTh Ta30B, MaJlasi CKUMAEMOCTb JKUJKOCTEN U TBEPABIX TEII,
TEIUIOBOE paBHOBECHUE, UCTIAPEHUE, KOHICHCAIIHS, TUIABICHUE, KPUCTAIUIN3AIUS, KHIICHHE,
BJIQKHOCTB BO3/1yXa, Pa3IMYHBIC CIIOCOOBI TEIUIONepe1adH;

¢ OIIMCBhIBATh U3YYCHHBIC CBOMCTBA TEII U TCIJIOBLIC SABJICHUS, UCIIOJIB3Ys q)I/I3I/I‘~I€CKI/Ie BCJIMYHHBI:
KOJIMYCCTBO TCILIOTHI, BHYTPCHHAA OHCPIvsA, TCMIICpAaTypa, YACIIbHAsA TEIIOEMKOCTD BCIICCTBA,
yYACbHas TCIJIOTA IJIaBJIICHUA WU Hap006pa3OBaHI/I$I, yAaciabHad TCIIJIOTAa CropaHus TOILIMBA,
KOB(b(l)I/II_II/IeHT ITOJIC3HOTI'O ﬂeﬁCTBHH TCIIOBOI'O ABUI'AaTCJIA; IIPHU OIMMCAHUUN ITPABUJIBHO TPAKTOBATDH
(bI/I31/I‘-IeCKI/II>'I CMBICJI UCITIOJIb3YCMBIX BCJIMYHH, UX 0003HAYCHHS U CAMHUIBI U3BMCPCHUSA, HAXOJUTDH
q)OpMy.HBI, CBA3BIBAONIUEC NAHHYIO q)HSquCKyIO BCIIMYNHY C APYT'UMH BCIIMUUHAMMU,

* AHAJIU3UPOBATH CBOMCTBA TCJ1, TCIIJIOBBIC ABJICHUSA U IIPOLECCCHI, UCIIOJb3YysA 3aKOH COXpPAaHCHUA
OHEPIUH; pa3jiniaTb CJIOBCCHYIO (I)OpMy.]'II/IPOBKy 3dKOHa U €ro MaTeMaTHU4CCKOC BbIPAKCHHC,

¢ pas3jindaTb OCHOBHBIC IIPU3HAKHU MOI[GJ'IGIZ CTPOCHHUA I'a30B, JKUJIKOCTEH 1 TBépI[BIX TCI,

* pelaThb 3aJa4u, UCII0JIb3Ysl 3aKOH COXPAaHEHUs SHEPTUHU B TEIUIOBBIX Mpoleccax, Gopmyisl,
CBSI3bIBAIOLIME (PU3NYECKUE BEIMUUHBI (KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SJHEPIHsl, TEMIIEPATypa,
yJelbHas TeII0EMKOCTh BEILECTBa, y/IeJIbHAs TEII0Ta IJIaBJIeHHUs ¥ TapooOpa3oBaHus, yAeIbHas
TEIJI0Ta CTOPaHHUs TOIUTUBA, KO3(PPUIIMEHT MOJIE3HOTO AEUCTBUS TEIJIOBOTO IBUraTelIs): HA OCHOBE
aHaJIM3a YCJIOBHS 3a/1a4M BbIIENATh (U3NUYECKHUE BEIMYUHBI U (POPMYIIbI, HEOOXOAUMBIE ISl €€
pelIeHns, ¥ IPOBOUTh PACUETHI.

BblnyCKHMK noJjayuum 603MOHCHOCHIb HAYUYUMbCA:

* HCIIOJI30BATh 3HAHUS O TEIIJIOBBIX SIBICHUSAX B MOBCEAHEBHOW KU3HU ISl OOECTIeUeHUs
0€301acHOCTH MpU 00paIleHuH ¢ TPUOOpPaMU U TEXHHUYECKUMHU YCTPONUCTBAMH, TSI COXPAHEHUS
3JI0pPOBbS U COOTIOICHUS HOPM DKOJIOTUYECKOTO MOBEJICHHS B OKPYIKaIOIIEH cpefie; MPUBOAUTD
MIPUMEPHI SKOJOTUUYECKHX MOCIIEICTBUIM paboThl ABUTaTENel BHyTpeHHero cropanus ([1BC),
TEIJIOBBIX U TUAPOAIEKTPOCTAHLINN;

¢ IPUBOJUTH ITPUMCPBI IIPAKTHICCKOT'O NUCII0JIb30BaHUA (1)I/I3I/IquKI/IX 3HAaHUM O TEIJIOBBIX SABJICHUSAX
® pa3ian4aThb rpaHulbI IPUMECHUMOCTH CbI/ISI/I‘IeCKI/IX 3aKOHOB, IIOHUMATh BCGO6HH/II71 XapaKkTep
(IJYHIlaMCHTaJIBHBIX (1)1/13I/II-ICCKI/IX 3aKOHOB (3aKOH COXPAHCHUSA SHCPIUH B TCIIJIOBBIX HpOI.ICCC&X) n

OIrpaHNUYCHHOCTD MCITIOJIB30BaHUA YaCTHBIX 3aKOHOB,

* npuémMam 1noucka u GopMyJIUPOBKH JTI0KA3aTEIbCTB BBIABUHYTHIX THIOTE3 U TEOPETHUECKUX
BBIBOJIOB HA OCHOBE SMITUPUUYECKH YCTaHOBIICHHBIX (DaKTOB;



* HaXOJIUTh aJICKBATHYIO MIPEIJIOKEHHON 3a1aue (PU3MIECKYI0 MOJIENb, pa3peliaTs IpodieMy Ha
OCHOBE MMEIOLIUXCS 3HAHUM O TEIUIOBBIX SIBJICHUAX C UCMOJIb30BAHMEM MAaTEMAaTUYECKOTO anmnapara
Y OLICHUBAThH PEATbHOCTh MOJIYICHHOTO 3HAYCHUS (DU3UUECKON BEITMUUHBL.

JJIeKTpUYecKHe 1 MATHUTHBIE SIBJICHHUS
Buvinycknuk nayuumcs:

* pacrno3HaBaTh JIEKTPOMArHUTHBIC SBJICHUS U OOBSICHITH HA OCHOBE UMEIONINXCS 3HAHUM OCHOBHBIE
CBOKCTBA WJIM YCJIOBUS MIPOTEKAHUA 3TUX SABJICHUMN: SJIEKTPU3ALMS TEJ, B3aUMOAECHCTBUE 3aPsJIOB,
HarpeBaHue IPOBOJHUKA C TOKOM, B3aUMOJIECTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAsI UHAYKIIMS,
JIEMCTBUE MArHUTHOTO T0JIS1 HA IPOBOJHUK C TOKOM, ITPSIMOJIMHENHOE pAaCIPOCTPAHEHUE CBETA,
OTPaXKEHUE U NPEIIOMIIEHUE CBETA, JUCIIEPCUs CBETA;

¢ OIIMCBhIBAaTh U3YUCHHEIC CBOMCTBA TEII OJICKTPOMArdMTHBIC ABJICHUSA, UCIIOJIb3Ys (bI/ISI/ILIeCKI/IC
BCJIIMYHUHBI: 3JICKTpI/ILICCKI/II71 3apsaa, Cujia TOKa, SJICKTPUYCCKOC HAIIPAKCHUC, DJICKTPHUICCKOC
COIIPOTUBJICHHUC, YACIbHOC COIIPOTHUBJICHUC BCIICCTBA, pa60Ta TOKa, MOIIIHOCTB TOKa, Q)OKYCHOG
PACCTOAHUC U OIITHYCCKAA CHJIa JIMH3bI; IIPHU OIIMCAHHUU IIPABHUJIBHO TPAKTOBAThH q)I/ISI/I'-IGCKI/II\/JI CMBICJI
HCIIOJIb3YEMbIX BCIIMYHH, UX 0003HaYeHUS U CAMHUIbI UBMCPCHUS; YKA3bIBATb (1)OpMy.]'IBI,
CBA3LIBAOIINC JaHHYIO (1)I/I3I/I‘-IGCKYIO BCJIIMYHHY C APYTUMH BCIUYNHAMMU,

* AHAJIU3UPOBATH CBOMCTBa TCJ1, SJICKTPOMArduTHEBIC ABJICHHA U ITPOLCCChI, UCITIOJIb3YA q)I/I3I/I‘-IeCKI/Ie
3aKOHBI: 3aKOH COXPAHEHUs IEKTPUUYECKOTO 3apsAaa, 3akoH OMa JiJ1s ydacTKa 1elH, 3aKOH
Jxoyns—IJleHna, 3akKOH NPSIMOJIMHEMHOTO PACHPOCTPAHEHUS CBETA, 3aKOH OTPaKEHHUs CBETA, 3aKOH
MIPEIOMIICHUS CBETA; MPU 3TOM Pa3InyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U €r0
MAaTEMaTUYCCKOC BBIPAKCHUC,

* pelarthb 3aJa4u, UCIoJb3Yysl pusnueckue 3aKoHbl (3akoH OMa JUIst yuacTKa LemH, 3aKoH Jxoymsa—
JIenua, 3aKOH IPSAMOIMHEWHOTO PACIIPOCTPAHEHHA CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH
IIPEJIOMIICHUs CBeTa) U (hOpMYJIbl, CBSI3bIBAIOLINE (PU3MUECKHE BETMUMHBI (CHIIa TOKA, JIEKTPUYECKOE
HaMpsHKEHUE, 2JIEKTPUUECKOE CONIPOTUBIIEHUE, YIEIBHOE CONIPOTUBIICHUE BELECTBA, paboTa TOKa,
MOIITHOCTh TOKA, (POKYCHOE paccTOsIHUE M ONTHYECKas CUJla JIMH3BI, GOpMYIIbl pacuéra
JJIEKTPUYECKOTO CONPOTUBIIECHUS IIPH MOCIEN0BATEIILHOM U MTapaJlIEIbHOM COEIMHEHUN
IIPOBOJIHUKOB); HA OCHOBE aHAJIM3a YCIOBHS 33]]a4d BBIACIATh PU3NUECKUE BETUUMHBI U POPMYIIBL,
HeoOXoIuMBbI€e I €€ pelIeHHs], U TPOBOAUTH PACUETHI.

Bbll’lyCKHuK noJiyuum 603MONCHOCHb HAYUUMDbCA?

* HCII0JIb30BATh 3HAHUS 00 AMEKTPOMArHUTHBIX SIBJICHUSIX B IOBCEIHEBHOM KU3HU U1 00€CTIEUeHU S
6e301acHOCTH IIpU OOpAIeHNH ¢ TPUOOpaMH U TEXHUUYECKUMHM YCTPOHCTBAMH, JUISI COXPAHEHUS
3JI0POBbsI U COOJIFOJICHUS HOPM KOJIOTHYECKOT 0 MIOBEICHUS B OKpYKalOILEH Cpesie;

¢ IPUBOJUTH ITPUMCPBI IIPAKTHYCCKOT'O UCIIOJIb30BAHUA (1)I/I3I/I‘ICCKI/IX 3HAHUM O OJICKTPOMATrHUTHBIX
SIBJICHUAX,

* pa3nyaTh TPAHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, TOHUMATh BCEOOITUH XapaKTep
(yHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHUs JIEKTPUIECKOTO 3apsiia) U OTPAaHUYCHHOCTh
WCIIOTH30BaHUSI YACTHBIX 3aKOHOB (3akoH OMa It yuacTka 1ienu, 3aKoH Jxoyns—IJlenna u np.);

° HpI/IéMaM MMOCTPOCHUA (1)I/I3I/I‘ICCKI/IX MOHCHCﬁ, IIOMCKa " (bOpMy.]'IHpOBKI/I JA0Ka3aTCIbCTB
BBIJIBUHYTBIX T'MIIOTE3 U TCOPETUYCCKUX BBIBOJOB HA OCHOBE OMIIMPHUYICCKHU YCTAaHOBJICHHBIX (baKTOB;



* HaXOJIUTh aJICKBATHYIO MIPEIJIOKEHHON 3a1aue (PU3MIECKYI0 MOJIENb, pa3peliaTs IpodieMy Ha
OCHOBE UMEIOIINXCSI 3HAHUH 00 2JIEKTPOMArHUTHBIX SIBJICHUAX C UCIIOJIb30BAHUEM MaTEMaTHYECKOTO
arrapara 1 OUCHUBATh PCAJIbHOCTD MMOJYUYCHHOTO 3HAUYCHUSA (bHSI/I‘-IGCKOﬁ BCINYHHBI.

KBanToBbI€ ABJICHUA

Buvinycknuk nayuumcs:

* pacro3HaBaTh KBAHTOBBIC ABJICHUS U OOBSICHATh HA OCHOBE UMEIOIINXCSI 3HAHUI OCHOBHBIE
CBOMCTBA UJIH YCIIOBUA IPOTCKAHUSA OTUX SIBJICHUI: €CTECTBEHHAS U HCKYCCTBCHHAA
PaZMOaKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOrO CIIEKTPA U3JIy4EHHUS;

* ONMCHIBATh U3yYCHHbIC KBAHTOBBIE SIBICHUS, UCIIOIb3Ys (PU3UUECKHE BETUUUHBI: CKOPOCTh
QJICKTPOMAruMTHLIX BOJIH, JJIMHA BOJHBI M 4aCTOTa CBCTA, IICPUO I10Jdypaciiazaa, Ipu OliMCaHuu
IIPABUIIBHO TPAKTOBATh (PM3UUECKUI CMBICI MCIIOJIb3YEMbIX BEIUYHMH, UX 0003HAUCHMS U €IUHHIIBI
M3MEpEHUs; YKa3bIBaTh (POPMYITBI, CBSA3BIBAIONINE NAaHHYIO (PU3NYCCKYIO BEIMYUHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaYCHNE (PU3NUECKOM BETMUMHBI;

* QHAJIN3UPOBATh KBAHTOBBIE SIBJICHUS, UCIOJb3Ys (PU3UUYECKHE 3aKOHBI U ITOCTYJIAThl: 3aKOH
COXPAHEHHU YHEPTUH, 3aKOH COXPAHCHMS DJICKTPUUECKOT0 3apsiia, 3aKOH COXPAHEHU MacCOBOIO
41CJIa, 3aKOHOMEPHOCTHU U3JIy4EHHS U MOTJIOIEHUS CBETA aTOMOM;

* pa3yiMyaTh OCHOBHBIE IIPU3HAKHU IUIAHETAPHON MOJIENI aTOMa, HYKJIOHHOM MOJIEIIM aTOMHOTIO SI/1pa;

* IPUBOJUTH ITPUMCPLI IIPOABJICHHUA B IPUPOAC U TPAKTUICCKOTO UCITIOJIB30BaHHA PAIUOAKTHBHOCTH,
AACPHBIX U TCPMOAACPHBIX peaKHHﬁ, JIMHEHYaThIX CIICKTPOB.

Boinycknuk nonyuum 603M03#CHOCHb HAYUUMBCA:

* HCTIOJIH30BATh TIOJTYYECHHBIC 3HAHHSI B TOBCEHEBHOM JKU3HU MPH 00paIeHnH ¢ IpudopaMu
(cueTYMK MOHU3UPYIOIINX YaCTHUL, TO3UMETD), ISl COXPAHEHUS 3/10pOBbsl M COOIIOIEHUS HOPM
9KOJIOTUYECKOIO ITOBEJICHUS B OKPYKAIOIIEH Cpelie;

® COOTHOCHUTB DHEPTHUIO CBA3U ATOMHBIX AA€P C I[G(i)CKTOM MAaccChbI;

* PUBOJIUTH IPUMEPHI BIUSHUS PATHOAKTHBHBIX M3JIyYCHUH Ha )KUBBIC OPraHU3MBI; TOHUMATh
MPUHLUIT JEHCTBUS TO3UMETPA;

¢ IOHUMAaTh DKOJOINYECKHUEC HpO6J’I€MI>I, BO3HHUKAIOIIUE IPH UCIIOJIb30BaAaHNH aTOMHBIX
JIEKTPOCTAHLIUH, U TIyTH PEIIeHHs] 3TUX Mpo0seM, MePCIEeKTUBBI UCIIOIb30BAHUS YIIPABISEMOTO
TEPMOSZICPHOTO CHHTE3A.

DJIeMeHTbI aCTPOHOMMH

Bbmycmmk Hayuumcsa:

* pa3nu4aTh OCHOBHBIE MPU3HAKH CYyTOYHOTO BpalleHus 3BE3AHOr0 Heba, nrxeHus Jlynsl, ConHia u
MJIaHEeT OTHOCUTEIIBHO 3BE3/;

¢ IOHUMATh pa3JIndnsd MCKIY FGHI/IOHGHTPI/I‘—I@CKOﬁ u FCOHCHTpH‘-IGCKOfI CUCTCMaMU MHpa.

Bbmycmmx noJiyuum 603MONCHOCHb HAYHUUMbCA?



® YKa3bIBaTb O6H_II/IG CBOfICTBa W OTJINYHA ITJIAHCT BCMHOﬁ I'pyaIlibl U INIAHET-TUTAHTOB,; MAJIbIX TCJI
CoJTHEYHOM CUCTEMBI U OOJIBIIMX TUIAHET; MOJIB30BATHCS KapTOi 3BE3IHOT0 HeOAa pH HAOIFOIEHUIX
3BE3IHOrO HEDA;

pasnuyaTh OCHOBHBIEC XapaKTEPUCTUKU 3BE3[ (pa3Mep, LIBET, TEMIIEpaTypa), COOTHOCUTH I[BET
3Be3/bl C €€ TeMIEepaTypoii;

® pa3jin4aThb r'MIOTE3bI O MPOUCXOKIACHUN CoJHEYHOM CHCTEMEI.

Onucanue y‘leﬁHO-MeTOHH'{eCKOFO U MaTEPHAJTBHO-TEXHUYECCKOI0 odecrnevyeHus

00pa3oBaTeJIbHOM AeSITeJIbHOCTH

YyeoHo-MeToaAnYecCKNi KOMILJIEKC

1.

2.

[lepoimkun, A. B. ®u3uka. 7 K.
[Tepwimkun. — M. : JIpoda. 2010.
[lepobimikun, A. B. ®u3uka. 8 ki

[Tepbimkun. — M. : [Ipoda. 2010.
[Tepbimkun, A. B. ®usuka. 9 k.

[Tepbiukun, E. M. I'yTHHK. — M.

: yae0. Juist o01eoopasoBar. yupexaenuii / A. B.
: yae0. Juist o01eoopasoBar. yupexaenuii / A. B.

: yue0. it 061eobpa3zoBart. yupexaenuii / A. B.

: lIpoda. 2010.

[Tepoimkun, A. B. CoopHuk 3anay no ¢usuke: 7-9 ki.: K yuebnukam A. B. [lepsikuna u
npyrux «duzuka. 7 kinacey, «dusuka. 8 kinacey, «dusnka. 9 ximacey /
Maposn, A. E. ®usuka. 7 k1. : qunaktudaeckue matepuansl / A. E. Mapon, E. A. Mapon. — M.

: dpoda. 2010.

Mapomn, A. E. ®usuka. 7 KI1. : TPeHHPOBOYHBIC 3aJaHUs; 3aJaHUs JIJI1 CAMOKOHTPOJIS;
CamocTosTenbHble paboThl 1 ap. YueOHo-MeToauueckoe nocodue / A. E. Mapomn, E. A.

Mapon. — M. : [Ipoda. 2010.

Mapos, A. E. ®usuka. 8 ki. : TpeHupoBouHbIe 3a1aHus. 3a1aHus 1151 CAMOKOHTPOJIS.
CamocrosrenbHble paboThl. Pa3HOYpOBHEBBIE KOHTPOJIBbHBIE paboThl. [IpuMeps! permeHus
3amau / A. E. Mapow, E. A. Mapon. — M. : [Ipoda. 2010.

Maposn, A. E. ®usuka. 9 k1. : TpeHupoBouHbIe 3aaHus. 3aAaHUs 7151 CAMOKOHTPOJIS.
CamocrosrenbHbIe paboThl. PazHOYpOBHEBBIE KOHTPOJIBHBIE paboThL. [Ipumeps! pemeHus
3agaud / A. E. Mapomn, E. A. Mapos. / M. : JIpocda. 2010.

YYEBHOE OBOPYJOBAHHME 110 ®U3UKE

IleuaTHbie mocoous

HaszBanue KOJIMY€CTBO
1 | HoptpeTsl Ghu3HNKOB MMEIOTCS
2 | Tabnmma « lkana sekTpoMarHuTHBIX BOJHY | 1
3 | MexnynapoaHas cucrema eanuuil (CH) 1
4 | Muoxwutenu u npuctaBku CU 1
5 | ®du3nyeckue MoCTOSHHbBIC 1
MenuaTeka

Juck Buptyansnas mkona Kupuuia u Medonus Ypoku ¢pusuku -11 kmacce
Huck JKusas ¢pusnka

Juck duzuka 7-11 4.1 OusukoH
JHuck NnTepakTuBHOE npuiioxeHue K yueOHuky dusuka -7



Juck UHTepakTuBHOE NpHIIoKeHUE K yueOHuky dusuka -8

HNHuTepHeT-pecypcsl

Hassanue caiita

UL CTATRA Conepxanue Anpec
Becrutatueie 15 obyuaromux | http:www.history.ru/freeph.htm
oOyyaromue porpaMm o
IpOrpamMMbl  TI0 | pa3IMYHbIM
¢buznke pazzaenam Gu3uKH
JIabopatopHsbie BupryanbsHbie http://www.all-
paboThI o | maboparopHbie fizika.com/article/index.php?id%?20article=110
¢busuke paboTHI.

BupryanbHbie

JIEMOHCTpAIIUU

9KCIIEPUMEHTOB.
AHumanus TpexmepHbIe http:physics.nad.ru
busnecKux aHMMaIu1 u
MIPOIIECCOB BU3yaIU3alUsl 10

¢duzuke,

COITPOBOXKIAKOTCS

TEOPETUYCCKUMU

00BSCHEHUSIMU.
dusngeckas CrpaBouHoe http://femto.com.ua/index1.html
SHIMKIIOTIC VST U3JIaHHE,

cojieprKaiiee

CBEIICHHSI IO BCEM
obsactam
COBPEMEHHOMN
bu3uku.
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