l. IosicHuTeIbHAA 3aMUCKA
PaGouas nporpamma npeamera «duszuka» o6s13aTenbHON npeameTHon o01actu «EctecTBEHHO -
HAyYHBIE MTPEIMETHD» JI1 OCHOBHOTO 001IeT0 00pa3oBaHus pa3paboTaHa Ha OCHOBAaHHH
HOPMAaTUBHBIX JOKYMEHTOB:

1. OO0 oGpazoBanuu B Poccuiickoit @enepannn: Oenepanbhblii 3akoH oT 29 nexadpst 2012r.
Ne 273-@3

2. 006 yrBepxknennu Canlluna 2. 4. 2. 2821 — 10 «CaHUTapHO-3MIUAEMHUOIOTHIECKUE
TpeOOBaHUS K YCIOBHIM M OpraHU3aluu o0y4eHus B 00111e00pa30BaTEIbHbBIX
YUPEXKJIECHUAX»: IOCTaHOBJIEHHE [ TaBHOTO rocyapCTBEHHOTO CAHUTAPHOIO Bpaya
Poccutickoit @enepanuu ot 29 nexadpst 2010 r. Ne 189, r. MockBa; 3aperucTpupoBaHoO B
Mumntocte PO ot 3 maprta 2011 r.

3. denepanbHbIii roCy1apCTBEHHBIA 00pa30BaTeNbHBIN CTAHAAPT OCHOBHOTO OOIIETO
oOpa3oBanus: npruka3z MunoOpHayku Poccuu ot 17 gexadpst 2010 1. Ne 1897 — Mockaa:
[Tpoceemenue, 2013. M3menenus Ne 1644 ot 29 nekabps 2014 r.

4. Bnacosa U. I'.®usuka. 7-9 knaccel. Paboune nporpammsr @I'OC.

WznarensctBO: dpoda, 2015 1.

1. O0mas xapakrepucTuKa yueOHOro npeamera

duznyeckoe 0Opa3oBaHHWE B OCHOBHOW IIKOJIE TOJKHO OOecrneyuTh (HopMHpOBaHHE Y
oOydaroluxcsl NpPEJCTaBICHUNH O Hay4HOM KapTHHE MHpa — BaXXHOIO pecypca Hay4yHO-
TEXHUUYECKOTO Mporpecca, 03HaKOMJICHHE 00yJaromuxcs ¢ (U3MYeCKUMU H aCTPOHOMHUYECKUMU
SIBIICHUSIMH, OCHOBHBIMH NPUHIIAIIAMH paOOTHl MEXaHU3MOB, BRICOKOTEXHOJIOTHYHBIX YCTPOWCTB
U TpubOpOB, pa3BUTHUE KOMIIETEHUIUMH B PEUICHHUH WHXCHEPHO-TEXHHUUYECKUX M HAy4YHO-
HCCJIEIOBATEIbCKUX 3a/1au.

OcBoenne y4yeOHOro npenmera «@Pu3uKa» HAMpPaBICHO Ha pa3BUTHE Yy OOydyaroLIUXCs
IPEJICTAaBICHUA O CTPOEHUH, CBOICTBAaX, 3aKOHAX CYIIECTBOBAHMS U JBMKEHHS MaTepuu, Ha
OCBOCHME 00YUaIOIMIMMUCS OOIINX 3aKOHOB U 3aKOHOMEPHOCTEH MPUPOIHBIX SBJICHUH, CO3/1aHUE
ycnoBuid it (OpMHpOBaHUS — MHTEJUIEKTYalbHBIX,  TBOPYECKHX,  TIPa)XITaHCKHUX,
KOMMYHHKAITIOHHBIX, UH(GOPMAIIMOHHBIX KOMIleTeHIMi. O0yyaromyecss OBIaJICIOT HAy4YHBIMH
METOJaMH PEIICHHUS PpA3IMYHBIX TEOPETHUECKUX M TPAKTHUECKUX 3a/1a4, YMEHHUSIMHU
dbopMynupoBaTh THUIMOTE3bl, KOHCTPYHPOBATh, MPOBOAMUTH OSKCIIEPUMEHTHI, OIICHUBATh W
aQHAJTM3UPOBAThH MOJTyYSHHBIE PE3YIbTATHI, COMOCTABIATh X C OOBEKTHBHBIMU PEATHSIMU JKU3HU.

VYuebnblil npeamer «Pu3nka» crnocobCcTByeT (POPMUPOBAHUIO Yy OOYUAIOUIMXCS YMEHHM
0e30macHO HCMOJIB30BaTh JIA0OpaTOpHOE O00OPYyIOBaHUE, MPOBOJUTH €CTECTBEHHO-HAYYHBIC
WCCIICIOBAHMSI M SKCIIEPUMEHTHI, aHAIM3UPOBATh MOJIYYEHHBIE PE3YyIbTaThl, MPEACTABIATH U
HAYYHO apTyMEHTHPOBATH IOJTyYECHHBIE BHIBOIBL.

Nzydyenne npeamera «@Pu3uka» B 4acTu (GOPMHUPOBAHUS y OOyUAIONIMXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHUS OOIIEHAYYHBIX METOAOB (HaONIO/eHUE, W3MEpPEHHUE, IKCIEPHUMEHT,
MOJICJTUPOBAHUE), OCBOCHHS MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX 3HAHUN (PU3UKU B JKU3HU
OCHOBAaHO Ha MEXIpPEIMETHBIX CBS3IX C mnpeameramu: «Maremaruka», «MHbopmatukay,
«XuUMHUs, «buonorusy, «[eorpadusi», «KOJIOTHUAY, «OcHOBBI  0€30MacHOCTH
KU3HeaesTenbHocTHY, «Mctopusy, «Jlutepatypay u ap.

I1l. Onucanue mecta yueOHOTO NpeaMeTa, Kypca B ydeOHOM IJIaHe.
Ocy1iecTBieHnEe OCBOCHUS JaHHOU paboyeil mporpaMMel IiaHupyercs B 7-9 knaccax MbBOY
«Momenckast OOII». Ha ocBoenne nporpaMmmbl 0oTBOUTCS 210 yacoB, 2 4. B HEAEINIO:

['oma oOyueHus KonuyectBo yacoB B | KonmuuecTBo yueOHBIX Bcero gacos 3a
HEJENI0 S(1 ()13 y4eOHBIH O
7 KIi1acc 2 34 68
8 Kacc 2 34 68
9 xitacc 2 34 68



http://www.labirint.ru/authors/63078/
http://www.labirint.ru/pubhouse/186/

\ Hroro: \ 204 ygacoB 3a Kypc

YpoBeHb 00y4eHUsT — 0a30BHIiA.

IV.  JlnyHocTHBbIe, MeTanpeMeTHbIE U NPpeMeTHbIE Pe3yJabTAThl 0CBOCHHS

coJep:KaHusA NMpeaMera

7 kaacce
JIuunocmuvimu pesynomamamu n3ydenus kypcea «®dusnka» B 7-M Ki1acce sIBISETCS
dbopMupOBaHUE CIEAYIOMINX YMEHUM:
OnpenensaTs U BBICKAa3bIBAaTh 1101 PYKOBOJCTBOM II€Jjarora caMble 00IIMe IS BCEX JIFOIeH
IpaBuJia OBEJICHUS IPU COTPYIHUYECTBE (ITUUECKUE HOPMBI).
B npeioskeHHBIX 1earoroM CUTyalnusx OOIEHHs U COTPYIHUYECTBA, ONUPAsCh HAa OOIINE IS
BCEX MpaBuJia MOBEACHMUS, JeNIaTh BEIOOP, IPU MOAJEPIKKE PYTUX YIYACTHUKOB IPYIIIBI U
1earora, Kak NOCTYIHTb.
CpeacTBOM JOCTHKEHUSI TUX PE3YJIBTATOB CIY>KUT OPraHU3allMsl Ha YPOKE MapHO-TPYIIOBOM
paboTHI.
Memanpeomemuvimu pe3yromamamu n3yieHus kypca «Ou3uka» B 7-M KJacce sBISIOTCS
(bopMHUpOBaHKE CIENYIOMINX YHUBEPCAIbHBIX yueOHbIX aericTBuil (YVY ).
Pecynamusnvie YYJI:
OnpenensaTs U GOPMYITHPOBATH 1T IEATEIILHOCTH HA YPOKE.
[TporoBapuBaTh NOCIEI0BATEIBHOCTh ICUCTBUN Ha YPOKE.
YuuThCs BBICKa3bIBATh CBOE MPEATNOJIOKEHHE (BEPCHI0) HA OCHOBE Pa0OThI ¢ MILTIOCTpAIUEit
y4eOHHKa.
VYuurbcest paboTaTh MO NPEUIOKEHHOMY YUUTETIEM ILIaHY.
CpenctBoM GhOpMUPOBAHUS STUX JEHCTBHUI CIYKUT TEXHOJIOTHS TPOOJIIEMHOTO IManora Ha
ATare W3y4eHusl HOBOTO MaTepHaia.
Y4uTbCa OTIMYATh BEPHO BBHIITOJIHEHHOE 33/1aHHE OT HEBEPHOTO.
Y4uThCS COBMECTHO C YUUTEJIEM U IPYTUMH YIYCHUKAMH J1aBaTh SMOIUOHATBHYIO OIICHKY
JESTENIbHOCTH KJIacca Ha YpOKe.
CpenctBoM (HOPMHUPOBAHMS ITHX JEHCTBUN CIYKUT TEXHOJOTUSI OIEHUBAHHS 00pa30BaTEIbHbIX
JTOCTHKEHUH (yUeOHBIX YCIIEXOB).
Lloznasamenvhvie YVJI:
OpueHTUpOBaTHCS B CBOEH CUCTEME 3HAHMI: OTINYATh HOBOE OT YK€ U3BECTHOTO C MOMOIIbIO
YUUTEIS.
Jlenate mpeaBapUTENbHBINH 0TOOP HCTOYHUKOB HH(POPMAIIMHN: OPHEHTUPOBATHCS B yueOHUKE (Ha
pa3BopoTE, B OTJIaBJIEHUH, B CJIOBApPE).
JloObIBaTh HOBBIE 3HAHMSI: HAXOJIUTH OTBETHI HA BOIPOCHI, UCTIOIb3Ys Y4eOHUK, CBOM
YKU3HEHHBIH OMBIT M HHPOPMAIIHIO, TOTYYSHHYIO Ha YPOKE.
[TepepabaTbiBaTh NOTYYEHHYIO HH(OPMALIMIO: 1€7aTh BHIBOJIBI B PE3Y/IbTaT€ COBMECTHOM
paboThI BCero Kiacca.
[TepepabaTbiBaTh MONTYYEHHYIO HH(DOPMAITHIO: CPAaBHUBATH U KJIACCU(PHUITUPOBATH.
[TpeoOpa3oBbIBaTH HHGOPMAIUIO U3 OJHON (POPMBI B APYTYIO:
COCTaBJIATh (PU3MUYECKHE PACCKA3BI U 33]]a4l HA OCHOBE MPOCTEUIINX PU3NUECKUX MOJIeNei
(IpeAMETHBIX, PUCYHKOB, CXEMaTHYECKUX PUCYHKOB, CXEM); HAXOJIUTh U (POPMYITHUPOBATH
pelleHure 3a7a4u ¢ MOMOIIBIO MPOCTEUIINX Mojieel (TpeIMETHBIX, PUCYHKOB, CXEMaTHUECKUX
PUCYHKOB, CXEM).
CpenctBoM GOpMUPOBAHUS STUX JEHCTBHUM CIYKUT Y4eOHBIM MaTepual U 3a1aHus yueOHHKa,
OpPHEHTUPOBAHHBIC HA JIMHUU PA3BUTHS CPEACTBAMH MPEAMETA.
Kommynuxamusnvie YVJI:
JloHecTH CBOIO MO3HIIHIO 10 APYTHX: OPOPMIISITH CBOIO MBICITH B YCTHOM M MUCEMEHHOU peun (Ha
YPOBHE OJTHOTO MPEIJIOKECHHS I HEOOJIBIIIOTO TEKCTA).
CrnymaTh ¥ IOHUMATh pedb IPYTHX.
Yurath U nepecka3blBaTh TEKCT.




CpenctBoM (HOPMHUPOBAHUS ATUX JIEHCTBUN CITY)KUT TEXHOJIOTUS IPOOIEMHOTO AHajora
(OOY>KIarOIIUI ¥ [TOIBOISAIIMIA JHAJIOT).

CoBMecTHO JOTOBApUBATHCS O MPAaBUJIaX OOIIEHHS U TOBEJCHHUS B IIKOJIE U CIEI0BATh UM.
Y4uTbCS BBHIOMHATH pPa3InYHbIC POJIU B Ipymie (JIuepa, UCIOTHUTENS, KPUTHKA).

CpenctBoM (OPMHUPOBAHUS ATUX JICHCTBUN CITYKUT OpraHU3anus padoThl B Mapax U MajbIX
rpynnax (B METOAMYECKUX PEKOMEHIAIMIX JaHbl TAKUE BApUAHTHI IPOBEJICHUSI YPOKOB).

8-t kaace

Juunocmuvimu pesynsmamamu N3y4eHus: IpeaMeTHO-MeTou4Yeckoro kypca «dusuka» B 8-m
KJ1acce sBisgeTcss JOPMHUPOBAHUE CICAYIOIIUX YMEHUI:

CaMocCTOATEIHHO OMPEEIATh U BhICKa3bIBaTh OOIIKE JJI BCEX JIFOJIeH MpaBuiia MOBEACHUS NPy
COBMECTHOH paboTe U COTPYAHUYECTBE (ITHUECKUE HOPMBI).

B nipennokeHHBIX Me1aroroM CUTyalusax oOIIeHHUs U COTPYIHUYECTBA, ONMUPASCh HAa 00IIne AJs
BCEX MPOCTHIE MTPABUJIIA TOBEICHHS, CAMOCTOSATENILHO JENIaTh BHIOOP, KAKOH MOCTYIOK
COBEPIINTbD.

CpencTBOM JOCTHKEHHS ITHX PE3yJIbTaTOB CIY)KUT YI€OHBIN MaTepuall U 3a/1aHus y4eOHHKa,
HAaI[CJICHHBIE Ha 2-10 TUHUIO Pa3BUTHS — YMEHUE ONMPEACIATh CBOE OTHOLICHHE K MUPY.
Memanpeomemnvimu pe3yromamamu n3ydeHus kypca «Ousuka» B 8-M Kjacce sBISIOTCS
dbopMUpOBaHUE CIEIYIONINX YHUBEPCAIBHBIX YU€OHBIX ACHCTBUM.

Pecynamusnvie YV/I:

OnpenensTh 1eb AeATeIbHOCTH Ha YPOKE CAaMOCTOSTENBHO.

Y4UTBCS COBMECTHO € yUUTETIeM 00OHApYKUBaTh B (HOPMYyITUPOBATh yUEOHYIO

po0JieMy COBMECTHO C yUUTEIIEM.

YuuThcs nIaHUPOBaTh YUEOHYIO AEATEILHOCTD HA YPOKE.

Bricka3bIBaTh CBOIO BEPCHIO, MBITATHCA MpeAaraTh Cocod e€ mpoBepKHu.

Paboras no npenokeHHOMY IIJIaHy, HCIOIB30BaTh HEOOXOIMMBIE CpeICTBA (YUCOHUK,
npocTeime Npudopbl U UHCTPYMEHTHI).

CpenctBoM (HOpMUPOBAHMS ITHX JEHCTBUN CIYKUT TEXHOJOTHSI MPOOJIIEMHOTO uajiora Ha
JTare N3y4eHHsl HOBOrO MaTepuaa.

OnpenensTh yCHEIHOCTb BHIITOJIHEHUS! CBOETO 3a/1aHusl B JUAJIOTE C YUUTEIIEM.

CpenctBoM (HOpMHUPOBAHUS ITUX JEHCTBUNA CITY>KUT TEXHOJIOTHS OLIEHUBaHUs 00pa30BaTEbHBIX
JOCTHXKEHUH (yueOHBIX YCIIEXOB).

losnasamenvuvie YVJI:

OpueHTHpOoBaThCs B CBOEH cHCTEME 3HaHUN: TOHUMATh, YTO HYKHA JOTIOJTHUTEIbHAs
uHpopManus (3HaHUs) JUIsl pelieHusl yueOHOM 3a/1aun B OJJUH Lar.

Jenate npeaBapUTeNbHbI 0TOOP HCTOUHUKOB MH(POPMALIUU JIs pelIeHUs yueOHOM 3a1auu.
J10ObIBaTh HOBBIE 3HAHMSI: HAXOAUTh HEOOXOJUMYIO HH(POPMALIMIO KaK B yUeOHUKE, TaK U B
MPEJJIOKEHHBIX YUUTEIEM CIIOBapAX M SHLUUKIIONEIUAX (B yueOHMKe 2-T0 Kilacca Jiisl 3TOTro
IPeIyCMOTpPEHA CIIeHUAIbHAS «OHIUKIIONENS BHYTPH YUSOHHUKAY).

JloObIBaTh HOBbIE 3HAHMS: U3BJIEKATh MH(OPMAIIHIO, TPEACTABICHHYIO B pa3HbIX (hopMax (TEKCT,
TabIuIa, cXeMa, WILTIOCTPALHS U Ap.).

[TepepabaTbiBaTh NOTYYEHHYIO HH(DOPMALINIO: HAOTIOAATD U JENIaTh CAMOCTOSITEIbHBIE BHIBOJIBI.
CpenctBoM (HOpMHUPOBAHUS ATUX JIEHCTBUI CITYKUT yU4eOHBII MaTepuall — yMeHue OObSICHATh
MUD.

Kommynuxamusnvie YVJI:

JloHECTH CBOIO TTO3UIIUIO JI0 APYTHUX: 0GOPMIISITh CBOIO MBICITH B YCTHOW M TUCAMEHHOM peun (Ha
YPOBHE OJTHOT'O MPEJIOKEHHS UM HEOOJIBIIOTO TEKCTA).

CrnymaTh ¥ IOHUMATh pedb JIPYTHX.

BeIpasuTenbHo nepeckas3biBaTh TEKCT.

Berynarts B Geceny Ha ypoKe U B KH3HHU.

CpenctBoM (HOPMHUPOBAHUS ATUX IEHCTBUN CITY)KUT TEXHOJIOTHUS MPOOIEMHOTO AHajIora

(MO0 YKt U TTOBOISIINKN TAAJIOT) U TEXHOJIOTHUS TTPOTYKTUBHOTO YTCHUS.

CoBMeCTHO JOTOBApUBATHCS O MPaBUJIaX OOIEHHS U TOBEJCHHUS B IIKOJIE U CIEI0BATh UM.




Y4YUThCSI BBITIOJHATH PA3IMYHBIC POJIH B Tpyme (Juaepa, UCIIOJHUTENSI, KPUTHKA).

CpenctBoM hOpMUPOBAHUS STUX JEHCTBHUI CIYKUT paboTa B MaJbIX rpynnax (B METOJUYECKUX
PEKOMEHIALMAX J1aH TaKOW BapUaHT IIPOBENICHUSI YPOKOB).

9-11 knaccw

JIuunocmuvimu pezyniomamamu n3ydeHus: yaeOHO-MEeTOINYeCcKOoro Kypca «dusnka» B 9-m
KJ1accax sIBJIsieTcsl pOPMUPOBAHUE CIECTYIOMINUX YMEHUM:

CaMocTOSTeNbHO ONPEENATh H BHICKa3bIBaTh OOIIUE I BCEX JIIO/ICH MpaBuiia IOBEACHUS IPU
OOLICHUH U COTPYTHUYECTBE (ITUUECKHE HOPMBI OOILEHUS 1 COTPYAHUYECTBA).

B camocTosATENbHO CO3AaHHBIX CUTYalUsIX OOLICHUS M COTPYJHHUYECTBA, ONMUPAACh Ha 00LIHe
JUISL BCEX MPOCTHIE MpaBUiia MOBEACHUS, JIe1aTh BHIOOP, KAKOM MOCTYIOK COBEPIIUTD.
CpencTBOM JOCTHXKEHHS 3THX PE3yJIbTaTOB CIY>KUT YU€OHBII MaTepual — yMEHHE ONPeeNiTh
CBOE OTHOILIEHHUE K MUPY.

Memanpeomemnvimu pezynvmamamu N3y4eHnus yaeOHO-METOJMUECKOro Kypca «Pu3uka» B 9-
OM KJ1acce SIBJSIOTCS POPMUPOBAHUE CIEAYIOIIUX YHUBEPCAIbHBIX YU€OHBIX ACHCTBUM.
Pecynamusnvie YV/I:

CamocTosATenbHO (HOpPMYITHPOBATH LIETH YPOKa MOCIIE IPEeIBAPUTEIHLHOTO 00CYKICHHUS.
Yuutecs 00HApYKUBATh U POPMYIUPOBATH YICOHYIO TPOOIEMY.

CocTaBnsTh MJ1aH pelIeHus MpooIeMsl (3a1a4H).

Paboras o mnany, cBepsITh CBOU AEMCTBUS C LIENbIO U, P HEOOXOAUMOCTH, UCIIPABIISATH
OIIMOKU CaMOCTOSITENBHO.

CpencTBoM (OPMHUPOBAHUS ITHX JICHCTBUIA CITY)KUT TEXHOJIOTHS TIPOOIEMHOTO HajIora Ha
JTane u3y4eHus HOBOrO MaTepHaia.

B nmanore ¢ yunrenem yuduThCs BRIpaOaThIBaTh KPUTEPHH OLICHKU U ONPEACIISATh CTEICHb
YCIIEITHOCTHU BBHITIOJTHEHHs CBOEH pabOThI i pabOThI BCEX, UCXO/IS U3 UMEIOIINXCS KPUTEPUEB.
CpencTBoM (GOPMHUPOBAHUS ITHX NEHCTBHUIA CITY)KUT TEXHOJIOTHS OLIEHUBAHUS 00pa30BaTEbHBIX
JTOCTHKEHUH (yueOHBIX YCIIEXOB).

lloznasamenvhvie YVJI:

OpueHTHpOBAThCS B CBOEH CUCTEME 3HAaHUN: CAMOCTOSITENIBHO IPEAIIOIaraThb, Kakas
uH(popMalns Hy)KHa JIJIs pelieHus] y4eOHO 3a1a4u B HECKOJIBKO 1aroB.

OT1Oupare HEOOXOUMBIE JUISI pelIeHHs] yueOHOM 3a/1aui UCTOYHUKH MH(POPMAIUH.

JloObIBaTh HOBBIE 3HAHMS: U3BJIEKATh MH(POPMAILIHIO, IPEACTABICHHYIO B pa3HbIX (hopMax (TEKCT,
Tabnuia, cxema, MUTFOCTpaIus 1 JIp.).

[TepepabarbiBaTh NOTYyYEHHYIO HH(OPMALIMIO: CPAaBHUBATH U TPYNIUPOBATH (DAKTHI U

SIBIICHUST; OTIPEACIIATh IPUYNHBI IBICHUH, COOBITHIA.

[TepepabatbIBaTh MOMYYEHHYIO HH(DOPMAIHIO: I€TIaTh BEIBOABI HA OCHOBE 0000IIIEHUS 3HAHUH.
[TpeoOpa3oBbIBaTh HHGOPMALIMIO U3 OHON (POPMBI B IPYT'YIO: COCTABIIATH MPOCTOM

IUTaH M CJIOKHBIN TUIaH y4eOHO-HaAyYHOrO TEKCTa.

[TpeoOpa3oBbIBaTh HHGOPMALIHIO U3 OJTHON (POPMBI B IPYTYIO: PEACTABIATh HHPOPMALIUIO B
BU/JIE TEKCTA, TAOJIUIIbI, CXEMBI.

CpenctBoM (HOpMHUPOBAHUS ATUX JICHCTBUIN CITYKHUT yueOHbIM MaTepuall.

Kommynuxamusnvie YVJI:

JloHecTH CBOIO MO3UIMIO JI0 APYTUX: OPOPMIISTH CBOM MBICIIH B YCTHOW M MHUCbMEHHOM peyn ¢
y4€TOM CBOUX YUEOHBIX U )KMU3HEHHBIX PEUEBBIX CUTYAIIU.

JloHecTH CBOIO MO3MIIMIO IO APYTHX: BBICKA3bIBaTh CBOIO TOUKY 3PEHUS U NBITAThCS €€
000CHOBATh, TPUBO/IS APTYMEHTHI.

CrnymaTh IpyruX, NbITaThCS TPUHUMATD APYTYIO TOYKY 3PEHHUS, OBITh TOTOBBIM U3MEHUTH CBOIO
TOUYKY 3pEHHUSI.

CpenctBoM (OpMHUPOBAHUS ITUX JIEHCTBUN CITY)KUT TEXHOJIOTUS POOIEMHOTO AUajora

(MO0 YKt ¥ TTOBOASIIINI TUAJIOT).

YuTaTh BCIYX U MPO ce0st TEKCTH Y4EOHUKOB M IIPU ATOM: BECTH «IHUAJIOT C aBTOPOM
(mporHo3upoBath OyAylee YTeHHE; CTABUTh BOIPOCHI K TEKCTY U UCKATh OTBETHI; IPOBEPSIThH
ce0s1); OTAETATh HOBOE OT U3BECTHOTO; BBIACIATH INIABHOE; COCTABIIATH TIAH.




CpenctBoM (OpMHUPOBAHUS ATUX JIEHCTBUN CITYKUT TEXHOJIOTUS MPOTYKTUBHOTO YTCHHUS.
JloroBapuBaThCs € JIFOABMU: BBIITOJIHSASA Pa3IMUHbIE POJIU B IPYIIE, COTPYIHUYATh B
COBMECTHOM pEIICHUH MPOOJIEMBI (3a1a4H).

VYUUThCS YBOXKUTEIIBHO OTHOCUTBHCS K IIO3ULUU IPYrOro, NbITaThCs JOrOBAPUBATHCS.
CpenctBoM (OPMHUPOBAHUS ITHX IEHCTBUIA CIIY>)KUT paboTa B MaJIbIX TPpyIIax.
Ilpeomemnuie pesyromameut 7-9 knacc:

BbINyCKHHUK HAYYUTCS:

e coOmofaTh mpaBwiia O€30MACHOCTH U OXpaHbl TpyAa Npu padoTe ¢ ydyeOHBIM U
1a00paTOPHBIM 000PYIOBaHUEM;

® [IOHMMATh CMBICII OCHOBHBIX (PM3NYECKUX TEPMMHOB: (U3UUECKOE TENO, HU3NUECKOE
ABJICHHUE, (PU3NUECKas BEJIMUMHA, CIUHULIBI U3MEPEHNUS;

® pacrmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOXXHO PpEIIUTh MPU TOMOIIM (PU3UUECKUX
METOJIOB; AHAJIU3UPOBATH OTJIEJIbHBIE 3TAIlbl MIPOBEIEHUS MCCIEAOBAaHUN U MHTEPIPETHPOBATH
pe3yibTaThl HAOIIOACHUHN U ONBITOB;

® CTaBUTh OMBITHI 10 WCCIEAOBAHUIO (PU3UUYECCKUX SIBICHUH WM (PU3HMUECKUX CBOMCTB
Teq 0e3 HUCIOIB30BAHUS TPSMBIX H3MEPEHHi; MpU 3TOM (GOpPMYJIHMpOBaTH MpoliIeMy/3amaqdy
y4eOHOT0 3KCIEPUMEHTA; COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOIO 00OPYA0BaHMS; POBOAUTH
OTIBIT U (POPMYIIMPOBATH BBHIBOIBL.

IIpumeuanue. Ilpu mpoBeaeHun ucciienoBaHUS (U3NUECKUX SIBICHUN H3MEpUTENIbHBIE
npuOOpBl  UCTIONB3YIOTCS JIMIIb KAaK JAaTYMKH W3MEpeHHs (DU3MYECKHX BEIMYMH. 3arucu
NOKa3aHUN MPSAMBIX U3MEPEHU B 3TOM Cilydae He TpeOyeTcs.

® [IOHMMATh POJIb SKCIIEPUMEHTA B [TOJIyUEHUN HAyYHOU MH(OpMaLUu;

® TMPOBOAWTH NPSMbIE U3MEPEHUS (U3MUECKUX BEIMYMH: BPEMsI, PACCTOSHHUE, Macca
Tena, o0beM, cuila, TEMIIEpaTypa, aTMOC(EepHOEe NaBJICHUE, BIAKHOCTh BO3/yXa, HAIMPSDKEHHE,
CHJIa TOKa, paJuallMOHHbI (OH (C HCIOJNIb30BaHMEM JI03MMETpa); HpU 3ITOM BBIOUpPATh
ONTUMAJIBHBINA CIIOCOO U3MEPEHUSI U UCTIONIb30BaTh MPOCTEHUIIINE METO/IbI OLIEHKH MOTPEIIHOCTEN
U3MEPEHUM.

[Ipumeuanue. Jro6as yueOHas mporpaMma JoDKHA 00ecreurBaTh OBJIAJACHHUE MPSIMbIMU
U3MEPEHUSIMH BCEX MEePEUNCICHHBIX (PU3NUYECKUX BETHYHUH.

® TPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIUYMH C HMCHOJIb30BAaHUEM
OpSIMBIX M3MEPEHMH: MpPU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHpPOBATh pPE3YIbTATh
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKHX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, J1€JIaTh BBIBOJbI
0 pe3yJibTaTaM UCCIIEI0BaHuUS;

® IPOBOAMTH KOCBEHHBbIE H3MEPEHUS (PU3MUECKUX BEJIMYMH: TPH BbINOJIHEHUH
U3MEpEeHUl coOupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CII€Ays MpPEIIOKEHHOW HHCTPYKIUHU,
BBIYUCIIATh 3HAUEHUE BEJTMUMHBI U aHAJIU3UPOBATh MOJIy4YE€HHBIE Pe3yJbTaThl C YU€TOM 3aJaHHOMN
TOYHOCTH U3MEPEHU;

® aHAJIM3UPOBATH CUTYAIlMH NPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX
OPOSIBIIEHUE M3YYEHHBIX (U3MUECKUX SBJICHUM WJIM 3aKOHOMEPHOCTEH M IPHUMEHSTh
UMEIOLINECs 3HAaHUS 7151 UX O0BSCHEHHUS;

® [IOHMMATh NPUHIMIIBI JCWCTBUS MAallMH, NPUOOPOB M TEXHUUECKUX YCTPOICTB,
yCIIOBHS UX 0€30M1aCHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

® JCMOJb30BaTh MPHU BHINOJHEHUH YYE€OHBIX 3a[a4 HAy4YHO-TIONYJSPHYIO JUTEPATypy O
(bu3nYeCcKuX SIBICHUSAX, CIIPAaBOYHBIE MaTepUabl, pecypchbl IHTepHET.

BbINnyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® 0CO3HABAMb YEHHOCMb HAYYHLIX UCCIe008AHUL, PONb QUIUKU 6 PacuiupeHuu
npeocmasnenuli 06 OKpyicaroem mupe u ee 6Kaa0 8 YryyuleHue Kauecmea HCU3HU,

® UCNONBL306AMb NPUEMbL NOCMPOCHUS QUIULECKUX MOoOeNel, NOUCKA U POPMYTUPOBKU
00KA3amenbCme BblOSUHYMBIX 2UNOme3 U meopemuieckux 6bl800068 HA OCHOBE IMAUPUHECKU
YCMAHOBNIEHHBIX (haKmos;

® (CpasHusamb MOYHOCMb USMEPEHUs (QUUYECKUX BelUdYUH No  GelUYUHe UX



OMHOCUMENbHOU NOSPEUWHOCIU NPU NPOBEOCHUU NPAMBIX USMEPEHULL,

® CAMOCMOAMENbHO NPOBOOUMb KOCBEHHble USMEPEeHUs U UCCIe008aHUsL (PU3UUECKUX
BeUYUH C UCNOTIL30BAHUEM PAZIUYHBIX CNOCOO08 UBMepeHUs PU3UYecKUx 6eludut, 6bloUpamso
cpeocmea usMepenuss ¢ y4emom HeoOXo00UMOU MOYHOCMU UMepeHUll, 0O0CHO8bI8AMb BblOOD
cnocoba usmepenusl, a0eKk8amHo20 NOCMAsIeHHOU 3a0aye, NPoeoOUMb OYEHK) 00CMOBEPHOCTIU
HONYYEHHbIX pe3ylbmamos;

® BOCNpUHUMAMb UHGOPMAYUIO DUIUUECKO20 COOEPIHCAHUA 8 HAYUHO-HONYIAPHOU
aumepamype U cpeocmeax Maccosol uHGopmMayuy, KpPUMudecku OYeHU8amv MNOAYYEeHHYIO
UHhopmayuro, aHaruzupys ee cooepicarue u OaHHvle 00 UCMOYHUKe UHpOpMayuLL,

® co30asamv cOOCMBEHHble NUCbMEHHbIE U YCIHble COOOWeHUs O PUBUYECKUX ABLEHUSX
Ha  OCHOBe  HECKONbKUX  UCMOYHUKOS  UHOpMayuu,  CONPOBONCOAmMb  GbICMYNJEHUE
npezenmayueti, y4umuléas 0COOEHHOCMU AYOUMOPUL C8EePCMHUKOS.

MexaHu4eckue siBJIeHHUSs

BbInyCKHUK Hay4uTCH:

® pACIIO3HABATh MEXAHUYECKHE SBJICHHS U OOBSCHATH HA OCHOBE MMEIONIUXCS 3HAHUUN
OCHOBHBIC CBOMCTBA WJIM yCIIOBHS TMPOTCKAHUS 3TUX SIBJICHUW: PAaBHOMEPHOE M HEPABHOMEPHOE
JIBUKEHHE, PAaBHOMEPHOE U PaBHOYCKOPEHHOE MNPSIMOJIMHEHHOE IBUKEHHE, OTHOCHTEIHLHOCTH
MEXaHHYECKOTO JIBIKEHUS, CBOOOHOE TaJICHHE Tell, PABHOMEPHOE JBHKCHHE MO OKPYKHOCTH,
MHEPLUS, B3aUMOJICHCTBUE TEN, pEaKTUBHOE JBUKECHHE, Tepeaaya JaBICHUs TBEPIbIMU TellaMH,
KUJKOCTSIMH WM Ta3aMu, atMoc(epHoe naBlieHUE, TUIAaBaHWE TEJ, PAaBHOBECHE TBEPIBIX TEII,
UMEIOIINX 3aKpeIyICHHYI0 OCh BpallleHUs, KoledaTenbHOE [BUKEHHE, PE30HAHC, BOJHOBOE
JBUKEHHE (3BYK);

® ONUCHIBATh M3yYEHHBIE CBOICTBA TE€l M MEXaHUYECKHE SIBJICHUS, HCIOIb3Ys
dbuznyecKkue BeTUYHUHBL: MyTh, IEPEMEIICHNE, CKOPOCTh, YCKOPEHHUE, epro 00paleHus], Macca
TeJa, TIOTHOCTh BEIIECTBa, CHJIa (CHJIa TSHKECTH, CHUJIa YIPYTOCTH, CHJIa TPEHUs), JTaBlICHHE,
UMIYIbC TeNa, KUHETHYEeCKash HHEprusi, MOTEHIHUalbHas DHEPrus, MexaHudeckas padorta,
Mexanudeckas MorHocTh, KIIJ[ mpu coBepumieHnu paboThl € HMCHOJB30BAaHHUEM TPOCTOTO
MeXaHHM3Ma, CHJIa TPEHHsI, aMIUIUTY/1a, IEPHOJ] U YacToTa KojeOaHuM, UIMHA BOJTHBI B CKOPOCTh
€¢ paCImpOCTpaHCHHUs; TPH ONUCAHWUM TMPABWIBHO TPAKTOBAaTh (U3HUECKUNW  CMBICT
UCIIONB3YEMBIX BEIMYMH, WX OO0O3HAUeHUS M EIUHUIBI U3MEpPEHHS, HaXOIuThb (QOPMYIIbI,
CBSI3BIBAOIINE JAHHYIO (DH3MYECKYIO BETUYHHY C JIPYTUMU BEIIMYUHAMH, BBIYUCIATH 3HAUYCHUE
bu3nYECKOil BENTUYMHBL;

® AHAIM3WPOBATH CBOWCTBA TEJ, MEXAHWUYECKUE SIBJICHHUS U IPOIECCHI, HCIOIB3YS
(u3HYECKHEe 3aKOHBI: 3aKOH COXPAHEHUs JHEPTHH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHITUT
CYTIEepHO3UINH cUll (HaxoxaeHue paBHojeiicTByromeit cuibl), I, II u I1 3akonst HetoToHa, 3ak0H
COXpaHCHHS WMITYJIbCa, 3aKoH ['yka, 3akoH [lackais, 3akoH ApXxuMesa; MpU ITOM pPa3INYaTh
CJIOBECHYIO ()OPMYIHUPOBKY 3aKOHA U €T0 MAaTEMaTUYECKOE BBHIPAKEHUE;

e pa3MyYaTh OCHOBHBIC IMPHU3HAKH HM3YYCHHBIX (U3NYCCKUX MOJCNeH: MaTepuaibHas
TOYKA, MHEPIHATbHAS CHCTEMa OTCUETA,

e pemaTh 3a7a4d, UCTIOIb3YsI (PU3NYECKUE 3aKOHBI (3aKOH COXPaHEHHsI SHEPTUH, 3aKOH
BCEMHUPHOIO TATOTeHUs, npuHIun cyneprnozummu cwi, [, II m III 3akonsr HeroTOHA, 3aKoH
COXpaHEHMsSI HMITyJbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (HOpPMYIHI,
CBSI3BIBAIOIINE (PU3NYCCKUE BEIUYHMHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Teia, IUIOTHOCTh
BEIIECTBa, CUJa, JABJICHHUE, UMITYJIbC Tela, KHHETUYECKash YHEPrus, MOTEHIMAIbHAsS YHEPTus,
MexaHuuyeckas pabora, mMexaHudeckass moirHocTh, KIIJl mpocroro mexaHusma, cuiia TPEHUS
CKOJIB)KEHUS, KOAP(DHUITUCHT TPEHUS, aMIUTATY/1a, IEPHO M YacTOTa KOJeOaHUH, JJTMHA BOJHBI U
CKOPOCTh €€ pAaclpOCTpPaHEHHs): Ha OCHOBE aHajn3a YCIOBHS 3aJaud 3alHCBIBATh KpPaTKOE
YCIIOBUE, BBUICIATh (PU3NYCCKUE BEIUYHMHBI, 3aKOHBI W (OPMYIIbI, HEOOXOTUMBIC I €e
pellleHusI, MPOBOUTh PACUEThl U OICHUBATh PEATbHOCTHh MOJYUYEHHOTO 3HAYeHUS (PU3MvecKon
BEJIMYMHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCSH:

® UCNONBL308aMb 3HAHUAL O MEXAHUYECKUX SGNeHUIX 6 MNOBCEOHEeSHOU JHCUZHU Ol



obecneyeHuss 6e3onacHocmu npu oopaweHuu ¢ nPUOOPaAMU U MEXHUYECKUMU YCMPOUCMEamu,
0151 COXpaHeHUsi 300pP06bsi U COONOOEHUS HOPM IKOJOSUYECKO20 NOBEOeHUs 8 OKpYcaroujel
cpede;  npueoOUmMb  NpUMepbl  NPAKMUYECKO20 UCHONb306AHUS  (PU3UYECKUX 3HAHUU O
MEXAHUYECKUX SBNeHUAX U PU3UYeCKUX 3AKOHAX, NpUMepbl UCHONb30BAHUSL B80300HOGIAEMbIX
UCMOYHUKOS — DHepauu,  IKOA0SUHECKUX  NOCAeOCMBULl  UCCIe008AHUS  KOCMUYECKO20
NPOCMPAHCms;

® paziuuamv Spanuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6CeoOUUll
xapakmep @OYHOAMEHMATbHBIX 3AKOHO8 (3AKOH COXPAHEHUsl MEeXAHUYeCKOU 3Hepeull, 3aKOH
COXpAaHeHUss UMNYIbCd, 3AKOH 6CEMUPHO20 MALOMEHUS) U O02PAHUYEHHOCHb UCNONb308AHUSA
yacmHvIX 3aKk0H08 (3akon I yka, Apxumeoda u op.),

® HAX0O0UMb AO0EK8AMHYIO NPEONONCEHHOU 3a0aye GU3UYecKyIo MOOelb, paspeuams
npobnemy KAk HA OCHO8e UMEIOWUXCS 3HAHUU NO  MeXaHuke ¢  UCHOIb308AHUEeM
MAMeMamuyecKoeo annapama, max u npyu NOMOwi Memooo8 OYeHK.

TenoBble ABIEHUSA

BbInyCKHUK Hay4uTCH:

® pACIIO3HABATh TEIUIOBBIC SBJICHHUS W OOBSICHATH Ha 0a3e WMEIONIMXCS 3HAHUH
OCHOBHBIC CBOWCTBA WJIM YCJIOBHSI MIPOTEKAHUS ITHX sIBICHUU: nuddysus, n3MeHeHne odbema
TEJ TpPH HarpeBaHWM (OXJIAXKICHUH), OOJbIIAs CKUMACMOCTh Ta30B, Majas CXHMaeMOCTh
KHUJIKOCTEH ¥ TBEPIBIX TEI; TEIJIOBOE PAaBHOBECHE, HCHApeHHe, KOHJICHCAUs, IUIaBICHHE,
KpUCTA/UTU3aIMs], KHUIICHHUE, BJIAKHOCTh BO3JyXa, pa3IMYHbIC CIOCOOBI TEIUIONepeIaun
(TETUIONPOBOHOCTD, KOHBEKIIHS, M3JIyUYEHHE), arperaTHble COCTOSHHS BEIIECTBA, MOTJIOIICHUE
SHEPrHM TNPH UCIAPCHUU JKUJKOCTH M BBIJICIICHUE €€ TPU KOHJCHCAIMU Iapa, 3aBHCHUMOCTh
TEMIIEPATYPHI KUTICHUS OT JTaBJICHUS;

® OIUCHIBATh U3YyYCHHBIC CBOWCTBA TENl M TEIUIOBBIC SBJICHUS, UCIONB3Ys (pU3HUECKUE
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPTHS, TEMIIEpaTypa, yJelbHas TeIUIOEMKOCTh
BEIIECTBA, YJAEIbHAs TEIUIOTAa IUIABJICHHS, YIEeNbHAas TEIIoTa MapooOpa3oBaHUs, yelbHas
TEIUIOTa CropaHHs TOMUIMBA, KOY(D(PHUIMEHT MOJEe3HOro ACHCTBHUS TEIJIOBOTO BUTATENS; MPHU
ONKMCAHUW TPABUIBHO TPAKTOBaTh (DM3WUECKHHA CMBICH HCIOJIB3YEMBIX BEIMYHH, WX
0003HaYCHHSI U TUHUIIBI U3MEPEHHS, HAXOIUTH (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTHMH BETUIHMHAMU, BEIYUCIISITh 3HAUCHUE (PU3NICCKON BETTUYHHEI;

® aHAIM3HPOBATH CBOWCTBA TEJ, TEIUIOBbIC SBICHUS U MPOLIECCHI, UCIONb3Ys] OCHOBHBIE
MOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YYE€HHS O CTPOCHHMM BEIIECTBA M 3aKOH COXPaHEHUS
SHEPTUH;

® pa3nIuyaTh OCHOBHBIC MPU3HAKU M3YUYEHHBIX (U3UYECKUX MOJENEH CTPOCHHsS Tra3os,
KUJKOCTEH U TBEPBIX TET;

® TPHUBOJIUTH TPHUMEPHI MPAKTUICCKOTO WCIOIB30BaHUS (U3MUSCKUX 3HAHUU O
TEIUIOBBIX SIBIICHUSX;

e pemaTh 3aJa4M, WCIOJIB3ysl 3aKOH COXpPaHEHUS SHEPruu B TEIUIOBBIX IMpoIleccax U
(bopMyITbl, CBS3BIBAIOIIHE (DU3WYSCKHE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TeMIIepaTypa,
yaenbHas TEIJIOEMKOCTh BEIIECTBA, YAENbHAs TEIUIOTa IUJIABJICHUS, YHAeJIbHAas TEeIIoTa
napooOpa3oBaHus, yAeTbHAs TEIUIOTa CTOPAHHS TOIUIMBA, KOA(PQOUIMEHT IOJIE3HOTO ICHCTBUS
TEIUIOBOTO JIBUTATENsI): HA OCHOBE aHaIW3a yCJIOBHS 3aJaud 3alUChIBaTh KPATKOE YCIOBUE,
BBIICTATh (DM3MUSCKHUE BEIUYHMHBI, 3aKOHBI M (OPMYJIbI, HEOOXOJHMMEBIC IS €€ pPeIIeHUS,
MIPOBONTDH PAcUEThl U OLIEHUBATh PEATbHOCTD MOyYEHHOTO 3HAUYCHUs (PU3HUECKON BEIUYNHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

® UCNONBL306AMb 3HAHUA O MENN0BbIX SABNEHUAX 6 HNOBCEOHEeBHOU HCUSHU Ol
obecneyenuss 6ezonacHocmu npu oOpaweHuU ¢ NpUOOPamMu U MexHUYeCKUMU YCmpoucmeamu,
0I5l COXpAHeHUsi 300P06bsi U COONOOEHUS HOPM IKOJOSUYECKO20 NOBEOEeHUsl 8 OKpYicaroujel
cpede; npugoOUMb NPUMeEPbl IKOAOSUHECKUX NOCIe0CMEUll pabomsl 0ucamenei 6HYmMpeHHe20
C2opamusl, Meniosvix U 2UOPOINEKMPOCAHYULL

® paziuuamv Sparuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce0Ouull
xapakmep GyHOamMeHmanbHulX Qu3ULecKux 3aKOHO8 (3aKOH COXPAHEHUSl dHEpeUU 8 MeNna08blX



npoyeccax) u 02paHuyeHHOCMb UCNOb308AHUS YACTHBIX 3AKOHO8,

® HAXOO0UMb AOEKBAMHYI0 NPEONIONCEHHOU 3a0aue @U3UYECKYI0 MOoOelb, pa3peulams
npooneMy Kak HA OCHOB€ UMEIOWUXCA 3HAHUL O MENa06blX ABNEHUSAX C UCNOIb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOUWU Memooo8 OYeHKU.

DJIeKTpUYecKHe 1 MATHUTHBIE SIBJIEHUS

BbINyCKHUK HAY4YUTCS:

® pacro3HaBaTh AJIEKTPOMATHUTHBIC SIBICHUS M OOBSICHATH HAa OCHOBE MMEIOIIMXCS
3HaHUH OCHOBHBIC CBOMCTBAa WMJIM YCJOBUS TNPOTEKAHUS STHX SBICHHNA: SJICKTPU3ALUS Tel,
B3aMMOJICHCTBHE 3apsJOB, JJIEKTPUYECKHUH TOK M €ro JeHCTBHUS (TEIUIOBOE, XHUMHUYECKOE,
MarHuTHOE), B3aUMOJICHICTBHE MAarHUTOB, 3JCKTPOMArHUTHAS MHIYKIUSA, I€HCTBUE MAarHUTHOTO
MoJjis Ha MPOBOAHMK C TOKOM M Ha JBIDKYIIYIOCS 3apsOKEHHYIO 4YacTHILy, JeHCTBUE
AIIEKTPUYECKOTO TIOJSI Ha 3apsHKEHHYIO YacTHUILy, JEKTPOMAarHUTHBIC BOJHBI, MPSIMOJIMHEHHOE
pacnpocTpaHeHHe CBETa, OTpaKeHUE U MPEIOMIICHHE CBETA, IUCIIEPCUS CBETA.

® COCTaBISITh CXEMBI JJIEKTPUYECKUX LENeH C IMOCIeAOBAaTeNbHBIM M MapauIeIbHBIM
COCIMHEHUEM SJIEMEHTOB, Pa3iiMyasi yCIOBHBIE 0003HAYCHHS IIEMEHTOB MJIEKTPUUYECKHX IIeTIei
(MCTOYHUK TOKa, K04, PE3UCTOP, PEOCTaT, TaMIIOUKa, aMIIepPMETp, BOIbTMETD).

® JCIIOJIb30BATh ONTHYECKUE CXEMBI JUIS MIOCTPOCHUS N300paKEHUI B TUIOCKOM 3epKaje
U coOuparomeii TuH3e.

® ONUCHIBATh HM3yYCHHBIC CBOMCTBA TEJI U DJIEKTPOMArHUTHBIC SIBICHUS, HCIOIb3YS
dbusznyeckue BETMYMHBL: JJIEKTPUYECKHUI 3apsiji, cuila TOKa, SJIEKTPUYECKOE HampsKeHUe,
AIIEKTPUUYECKOE COMPOTUBIICHUE, YACIBbHOE CONPOTUBICHNE BEUIECTBA, PadOTa AIIEKTPHUYECKOTO
MOJIsl, MOIIHOCTh TOKa, (POKyCHOE pacCTOsSHHME U ONTHYECKas CHIIa JIMH3bI, CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA; NMPH OIMUCAHWU BEPHO TPAKTOBATH
bu3nyecKuil CMBICT HCHOJB3YEMBIX BEIMYMH, WX OOO3HAUEHHUS M EIUHUIBI H3MEPECHHUS;
HaXOJUTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO (PU3NIECKYIO BEIMYUHY C APYTUMH BETHUYNHAMHU.

® aHAIM3HPOBATH CBOMCTBA Tell, SJEKTPOMArHUTHBIEC SIBJICHHS U MPOLIECCHI, UCIONb3YS
(bu3nueckre 3aKOHbI: 3aKOH COXPAHEHUS JIEKTPUIECKOro 3apsaaa, 3akoH OMa 11 yyacTka LienH,
3akoH J[xoynsa-JIeHna, 3aKOH HPSMOJMHEMHOIO pPACIPOCTPAHEHUS CBETA, 3aKOH OTPAXKEHUs
CBETa, 3aKOH MPEJIOMJICHHUS CBETa; MPU 3TOM pa3jiNyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA W
€ro MaTeMaTU4eCKOe BBIPAKEHHE.

® TPUBOJUTH NPUMEPHl MPAKTUYECKOTO UCIOIB30BAaHUS (DU3MUECKUX 3HAHUU O
AIIEKTPOMATrHUTHBIX SIBJICHHSIX

e pelaTh 337a4u, UCTIONb3Yys (pu3ndeckue 3aKoHb! (3akoH OMa JIsl yyacTKa LIenu, 3aKOH
Jxoyns-JleHa, 3aKOH MPSMOIMHEHHOTO PacHpOCTpaHEHUs CBETa, 3aKOH OTPAKEHUS CBETa,
3aKOH MPEJOMJICHHsI CBeTa) U (HOPMYJIbI, CBA3BIBAIONINE (PU3MUECKUE BEIMYMHBI (CHiIa TOKa,
AIIEKTPUUYECKOE HAIPSDKEHUE, HIEKTPUYECKOe COMPOTUBIICHHE, YAEIbHOE CONPOTUBJICHUE
BEIIECTBa, paboTa IEKTPUIECKOTO OIS, MOIITHOCTh TOKA, (JOKYCHOE PACCTOSHUE W ONTHYECKAs
CWJIa JIMH3BI, CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJMHA BOJIHBI M YacTOTa CBeTa, (hOPMYIIbI
pacyeTra AJIEKTPHUYECKOTO COMPOTUBIICHUS TIPH ITOCIIEA0BATEIFHOM U IMapaJUIeIbHOM COSTMHEHUH
MPOBOJHHUKOB): HA OCHOBE aHAllM3a yCIOBUS 3a/1aul 3alHCHIBATh KPATKOE YCJIOBHE, BBIICISTH
¢u3nveckne BETMYWHBI, 3aKOHBI M (OPMYJBI, HEOOXOAWMBIC ISl €€ PEHICHHS, MPOBOIHTH
pacueTsl U OLIEHUBATh PEAIbHOCThH MOJTYYCHHOTO 3HAYCHUS (PHU3NUECKON BETHUNHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHTHCS:

® UCNONBL306AMb 3HAHUA 00 INEKMPOMASHUMHBIX SAGNEHUAX 8 NOBCEOHEBHOU IHCUSHU OJisl
obecneyenuss 6e3onacHocmu npu oopaweHuu ¢ nPUOOPamu U MeXHUYeCKUMU YCmpoucmeamu,
0I5l COXpaHeHusi 300p06bsi U COONOOEHUS HOPM IKOJOSUYECKO20 NOBEOeHUsl 8 OKpYicaroujell
cpede; npusoOUms NPUMePbL IUAHUSL INEKMPOMASHUMHBIX UTYYEHUU HA HCUBbLE OPSAHUZMDBL,

® paziuuams paHuybl NPUMEHUMOCMU @QUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce0Oujut
xapakmep YHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUsl DJeKmpUdecKkoz2o 3apsaoa) u
02PAHUYEHHOCMb UCNONIL308AHUSA YACMHBIX 3aKOHO8 (3akon Oma 014 yyacmka yenu, 3aKOH
IDicoynsa-Jlenya u op.);

® UCNONBL3068AMb NPUEMbL NOCPOEHUS PU3UYECKUX MOOeNell, NOUCKA U (POpMYIUPOSKU



00KA3aMenbCme 6bl0BUHYMBIX SUNOMe3 U Meopemuieckux bl80008 HA OCHOBE IMNUPUYECKU
VCMAHOBNIEHHbIX (haKkmoa,

® HAX0O0UMb A0EK8AMHYIO NPEOIONCEHHOU 3a0aye GU3UYEcKYI0 MOOelb, pa3peuams
npobnieMy Kak HA OCHO8e UMEWUXCA 3HAHUL 00 31eKMPOMACHUMHBIX —SGNIeHUAX C
UCNONIL30BAHUEM MAMEMAMUYECKO20 annapama, max u npu NOMOowU Memooos OYeHKU.

KBanToBbIe fABJICHUSA

BbInycKHUK HAYYHTCS:

® pacro3HaBaTh KBAaHTOBBIC SIBJICHUS M OOBSCHATH HAa OCHOBE HUMEIOLIMXCA 3HAHUMN
OCHOBHbIE CBOWCTBA WMJIM YCIIOBHUSI MPOTEKAHUS STUX SIBICHUI: €CTECTBEHHAs! U MCKYCCTBEHHAs
pPaIuOaKTUBHOCTb, O-, - W Y-U3Iy4YCHHUs, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa H3IIyYCHHS
aToMma;

® ONUCHIBATh HM3yYCHHbIC KBAHTOBBIC SIBJICHHS, HCHOJIB3yd (PU3MUECKUE BEIUYMHBI:
MaccoBO€ YHCIO, 3apsAJ0BOE YHUCIO, MEPUOJ MOIypacnaaa, SHeprusi (OTOHOB; MPU OMUCAHUU
MPaBWIBHO TPAKTOBAaTh (U3UYECKUN CMBICI HCIOJB3YEMbIX BEIMUYMH, MX O0O3HAuUeHUs U
€IMHUIBI U3MEPEHUS; HaXOAUTh (HOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PH3UYECKYIO BEITHMUMHY C
JIPYTMMU BETUYMHAMU, BBIUUCIISTH 3HaUeHUE (PU3NYECKOM BETUUYHHBI;

® aHAJIM3UPOBATH KBAHTOBBIC SIBICHUS, UCHONB3YS (DM3NYECKHE 3aKOHBI U TOCTYIIATHI:
3aKOH COXPAaHEHUS HHEPIUH, 3aKOH COXPAHEHUS HJIEKTPHUECKOTO 3apsja, 3aKOH COXPaHCHHS
MacCOBOT'O YHUCJIa, 3aKOHOMEPHOCTH H3JIy4YCHHs] M TIOIJIONICHHUS CBETa aTOMOM, IPU 3TOM
pa3nuyaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA U €T0 MATEMaTHYECKOE BBIPaKCHNUE;

® pa3iIuyaTh OCHOBHBIC MPHU3HAKH IJIAHETAPHOW MOJIENM aToMa, HYKJIOHHOM Mojaenu
aTOMHOTO $/1pa;

® TPHUBOJIUTH NPHUMEPHI TPOSIBICHUS B TPHPOJE U MPAKTUICCKOTO WCIIOTH30BAHUS
PaZInOaKTHUBHOCTH, SIICPHBIX U TEPMOSACPHBIX PEAKIN, CIIEKTPAILHOTO aHAJIH3a.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

® UCNONbL306aMb NONYYEHHbIe 3HAHUSL 6 MNOBCEOHEBHOU JHCU3HU NpU oOpaujeHuu ¢
npubopamu U MexHu4ecCKuMu yCmpoucmeamy (cuemyuux UOHUSUPYIOWUX dYacmuy, 003umemp),
0Jis1 COXpaHeHus 300pP06bsl U COONOOEHUS. HOPM IKONOSUUECKO20 NO0BeOeHUsl 8 OKpYyicaroujel
cpeoe;

® COOMHOCUMb IHEPSUID CESA3U AMOMHBIX A0ep C 0epeKmom MAccol,

®  1PUBOOUMb NPUMEPLI GIUAHUSA PAOUOAKMUBHBIX UBIVYEHUU HA JHCUBbLE OP2AHUZMYIL;
HOHUMAMb NPUHYUN OelCMEUsl 003UMempa U pa3iuiams yCl08Us €20 UCNOIb308AHUS,

® NOHUMamb 3IKON02UYecKUe Npoobiemsl, 803HUKAIOWUE NPU UCNOIb308AHUU ATMOMHBIX
INeKMPOCMAHYUL, U NYMU peuwleHus mux npoobrem, nepcneKmusbl UCHOIb308AHUS
VAPABIAEMO20 MEPMOSOEPHO20 CUHME3.

JIeMEeHTBI ACTPOHOMMH

BbInyCKHUK Hay4YuTCH:

e yKa3blBaTh Ha3BaHUs MiaHeT COJHEYHOH CHUCTEMBI; pa3inyaTh OCHOBHBIC MPU3HAKU
CYTOYHOTO BpalleHHus 3Be3AHoro Heba, nBuxeHus Jlynol, CoJHIIA W IUIAHET OTHOCHTEIBHO
3BE37;

® TIOHMMATh PA3IUYHsI MEXKAY TEIUOIECHTPUYECKOW M TEeOLEHTPUUECKON CHUCTEeMaMH
MUDA;

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHTHCS:

® yKazvligamv o0Owue CceOUCMEa U OMIAUYUS NIAHEem 3eMHOU 2pYnnvl U NIaHem-
eueanmos; manvix men ConrneuHou cucmemvl U OONLWUX NIAHEM, NONb308AMbCA KAPMOLL
36€30H020 Heba Npu HabIOOEHUSAX 36€30H020 Hebd,

® pasuuamv OCHOGHbIE XAPAKMEPUCMUKU 36e30 (pasmep, yeem, memnepamypa)
COOMHOCUMb YBem 36300l C ee meMnepamypou;

® paziuyams eunomeswvl 0 npoucxodxcoeruu CorHeuHou cucmembl.



TemaTn4eckoe IJIAHUPOBAHHE

7 KJaacc
Tema KoandecTBo yacon
®du3uKa — HayKa O IPUPOJIE 4 gaca
CtpoeHue BeniecTBa 6 yacoB
JIBMKeHHE U B3aUMOJICHCTBHUE TEIL. 21 yac
JlaBiieHME TBEPBIX TEJ, JKUJIKOCTEN U ra30B. 21 yac
Oneprusi. Pabora. MomHocCTh. 14 yacoB
IToBTOpEHME 4 gaca
8 kiacc
Tema KoanuyecTBO 4acoB
TennoBble sIBJIEHUS 25 gacosB
DJIEKTPUUECKHE SIBJICHUS 30 gacoB
CBeTOBEIE SBICHUS 12 gacoB
IToBTOpEeHME 1 yac
9 kiacc
MexaHudeckue sIBICHUS 27 yacoB
Mexannueckue kojaeOaHus. 3ByK. 11 gacoB
DJIEeKTPOMArHUTHBIE KOJIEOAHUS U BOJHBI 10 gacos
CtpoeHue aTomMa ¥ aToMa U aTOMHOTO siipa 14 gyacoB
Crpoenue u 3Bosmonus Beenennoi 6 yacoB
IToBTOpEeHME 2 yaca
V. Y4yeOHO-MeTOANYECKUH KOMILIEKC
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