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I[lnanupyemble pe3yJbTaThbl 00y4eHHsI.

HpOfII[H Z[aHHBIfI KypC, Yydamuecda AOOJLKHbI YMETh aHAJIM3UpPOBATb, CUHTC3UPOBATH, O606H_IaTI) U CUCTEMATHU3HUPOBATH H3yqaeMLIﬁ MaTtepuall, IMOJIb30BaTbHCA yqe6H0ﬁ u
CHpaBO‘IHOfI J'IPITepaTypOfI, IMPpOBOJAUTH (1)I/I3I/ILIGCKI/IG SKCIICPUMECHTBI U peIllIaTh 3agavuu. HOHI/IMaTL, 4qTo (1)I/I3I/IKa n3y4acT pCaJibHO CyHIeCTByIOHII/Iﬁ MaTepI/IaJ'ILHLII\/‘I MUpP, YTO MAaTCPUsL
CyHIE€CTBYET B BHUJIC BEHICCTBA M I1OJIsI, HAXOAUTCA B MOCTOAHHOM JABHKCHHUU, UTO UBMCHCHUE COCTOSAHUSA CUCTCMBI OGyCJ’IOBJ’IeHO B3aPIMO)IeI>iCTBPIeM U ONpeaAcCId€TCsa NMPUYUHHO-
CJIICACTBCHHBIMU CBA3sIMU. 3HaTh O (1)I/I3I/I‘-IGCKI/IX OCHOBax yCTpOﬁCTBa u (l)yHKHI/IOHI/IpOBaHI/IH HpI/I60p0B, OLITOBOM U HpOMLILHHeHHOﬁ TCXHUKHU, 00 OCHOBHEIX HalpaBJICHUAX HAYYHO-
TEXHUYCCKOT'O Iporpecca, 0 NEpCricKTuBax pa3BUTHA SHEPICTUKU, TPaHCIIOPTA, MPOMBINIJICHHOCTH U T. .

B PEIYIBTATC U3YUCHUS TEM I[aHHOﬁ IporpaMmabl ydaliyecs OBJIaA€BarOT H606XOI[I/IMLIMI/I 3HaHUAMHU, YMCHUIMH, HABbBIKAMU, YTO MO3BOJIACT MM  HUCIIOJIB30BAaTh HX Ha IIPAKTUKE.

Juunocmnuie:
i C(bOpMI/IpOBaHHOCTB ITIO3HABATCIbHBIX I/IHTepCCOB Ha OCHOBC pa331/m/1ﬂ HHTCHHCKTyaJTLHbIX nu TBOp‘-IeCKI/IX CHOCO6HOCTeﬁ y'-IaH_II/IXCH;
. YO0exIeHHOCTh B BO3MOXXHOCTH TO3HAHWSI NPUPOJbI, B HEOOXOIMMOCTH Pa3yMHOTO HCIIOJIb30BAHUS JOCTHXKEHUI HAYKH M TEXHOJOTHH Ul NAIbHEWIIero pa3BUTHS

YeJI0BEYEeCKOro 00IIeCcTBa, yBaKeHHE K TBOPLIAM HAayKH U TEXHUKH, OTHOIIEHUE K (PM3MKE KaK 3JIEMEHTY OOIIeueIOBEUeCKOl KYJIbTYpPHI;

. CaMOoCTOATENBHOCT B MPUOOPETEHNN HOBBIX 3HAHUH U PaKTUYECKUX YMEHUI;

. I'oTOBHOCTH K BBIOOPY KHU3HEHHOT'O IITH B COOTBETCTBHH C COOCTBEHHBIMH HHTEPECAMU M BO3MOXKHOCTSIMH;

. MortuBarysi 00pa30BaTENbHON ASITENLHOCTH IIKOIEHUKOB HA OCHOBE JINYHOCTHO-OPHEHTHPOBAHHOTO TTIOIX0/14;

. ®dopmMupoBaHue EHHOCTHBIX OTHOLIEHUH APYT K APYTY, YIUTEII0, aBTOPaM OTKPBITHI U H300pETEHUI, pe3yabTaTaM 00y4eHusL.

Memanpeomemnuie:

. OBnazeBaTh HABBIKAMHU CaMOCTOSITEIBHOIO NMPHOOPETEHUS] HOBBIX 3HAHUM, OpraHM3aliK yIeOHOHW AEATENbHOCTH, ITOCTAHOBKH IENEH, IIAHUPOBAHUS, CAMOKOHTPOJISA H

OLIEHKH PE3yIbTATOB CBOCH AESTEIBHOCTH, YMEHUSIMH TIPEIBUIECTh BO3MOXKHBIE PE3YIBTAThl CBOMX JICHCTBHH;

. [loHnMaTte pasnmuuusi MEXIy HCXOMHBIMH (aKkTaMH W TUIOTE3aMH Ul WX OOBSCHEHMS, TEOPETHUECKHMMH MOJCISIMH W peaJbHbIMH OOBEKTaMH, OBIAJEBATh
YHUBEPCAIbHBIMHA YIEOHBIMH JICHCTBHAMH Ha TpHMepax T'MIOTE3 Al OOBSICHEHHS W3BECTHBIX (DAKTOB M IKCIIEPUMEHTAIBHOW NPOBEPKH BBIABHIAEMBIX THIIOTE3, Pa3paOOTKH
TEOPETUUECKUX MOJETIEN MPOLIECCOB WIH SIBJICHUI;

° (I)OPMI/IPOBaTB YMEHUA BOCIPHUHUMATD, nepepa6aTLIBaTL n OpeaoCTaBJIATb PIH(i)OpMaL[I/IIO B CHOBCCHOﬁ, 06pa3H0171, CHMBOJINYCCKOMN (1)0pMax, AHAJIM3UPOBATL U
r[epepa6aTLIBaTL MOJTYYCHHYIO I/IH(i)OpMaIII/IK) B COOTBCTCTBHUU C IMOCTABJICHHBIMHU 3aJa4aMHU, BBIACIATH OCHOBHOC COACPIKAHUC MPOYUTAHHOIO TCKCTA, HAXOAWUTb B HEM OTBCTHI HA
MOCTAaBJICHHBIC BOIIPOCHI U U3J1araTh €ro,



° HpI/IO6peTaTB OIIBIT CaMOCTOATECIIBHOI'O IIOMCKa, aHaJInu3a U 0T60pa I/IH(i)OpMaHI/II/I C UCIOJIb30BAHUEM PaA3JIMYHBIX UCTOYHHUKOB U HOBBIX I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTHI JIIsL
PCUICHUA NMTO3HABATCIIBHBIX 3a1a4;

. Pa3BrBaTH MOHOIOTMYECKYIO U TMAIOTMYECKYIO PEUb, YMETh BHIPa)KaTh CBOM MBICIH U CIIOCOOHOCTH BBICIYIIMBATH COOECETHUKA, TOHUMATh €ro TOUYKY 3pEHHs, IPH3HABATh
IIPaBO APYroro 4eIoBeKa Ha HHOE MHEHHE;

* OcBauBath MPUEMbI HeﬁCTBHﬁ B HECTAHJAAPTHBIX CUTYAlUAX, OBJIAJICTh OBPUCTUYCCKUMU METOJaMU PEIICHUA HpO6J’IeM;

* q)OpMI/IpOBaTI) YMCHUA pa60TaT1> B I'pyHIIi€ C BBIIIOJIHEHUEM Pa3JIMYHbIX COIMUATIbHBIX pOJIeﬁ, OpeACTaBJIATL U OTCTaAaMBATh CBOU B3IJIAAblI U y6e)K}IeHI/ISI, BECTU JUCKYCCHIO.
Ilpeomemmnowie:

. dopmHpoBaTh NPENCTABICHUSI O 3aKOHOMEPHOM CBSI3M M TIO3HAHMU SIBJICHUH NPUPOJBI, 00 00bEKTUBHOCTH HAYYHOTO 3HAHHUS; O CUCTEMOO0Opasyolieil ponu Gu3uKu st
pa3BuUTHA APYIUX €CTECTBEHHBIX HAYK, TEXHUKH U TeXHOJ’IOFHﬁ; 0 HAaYyYHOM MHPOBO33PCHHUU KaK PE3YJIbTAaTEC U3YYEHUSA OCHOB CTPOCHUSI MATEPpHUU U d)yH}IaMeHTaJ'[I)HI)IX 3aKOHOB
buznky;

. dopmupoBaTh MEPBOHAYAIBHBIE HPEICTABICHUS O (DU3UUECKOM CYIIHOCTH SBJICHHH MPUPOAbI (MEXaHMYECKHX, TEIJIOBBIX, 3JEKTPOMATHUTHBIX M KBAHTOBBIX), BHJAX

MaTe€puu (BeIJ.IeCTBO n none), JBHKXCHHH KaK criocobe CYHICCTBOBaHUA MAaTEPUH; YCBaAUBATh OCHOBHBLIC HJACHU MEXaHHUKH, aTOMHO-MOJICKYJISIDHOI'O YY€HUSA O CTPOCHUHU BCIIECTBA,
3JIEMEHTOB JJICKTPOAUHAMUKU U KBaHTOBOM (1)I/I3I/IKI/I; OBJIaICBaTh MTOHATUMHBIM arrapaToM U CUMBOJJIMYECKHUM SA3BIKOM (bl/ISI/IKI/I;

. [TpnoGperaTh ONMBIT IPUMEHEHHUS HAYYHBIX METOO0B IO3HAHMS, HAOMIONECHNS (PM3NYECKUX SBJICHHUH, MPOCTHIX KCIEPUMEHTAIBHBIX UCCIICNOBAaHUH, MPSIMBIX U KOCBEHHBIX
H3MEPEHHUH ¢ HCIIOIb30BaHUEM AHAIOIOBBIX M IIM(POBBIX U3MEPUTENBHBIX IPHOOPOB; IIOHUMATh HEM30EKHOCTD IOIPEITHOCTEN JTIOOBIX H3MEpEeHHH;

. INonnmats Gu3nUeckiue OCHOBBI M MPUHIIMIIBI ASHCTBUS MAIIMH M MEXaHW3MOB, CPEIICTB IEPEIBIDKEHHUS U CBA3H, OBITOBBIX PHOOPOB, IIPOMBIIUICHHBIX TEXHOIOINYECKUX
TIPOLIECCOB, BIIMSHUE UX Ha OKPYKAIOUIYIO CPEMY; OCO3HABATH BO3MOXKHBIE IIPHYMHBI TEXHOTEHHBIX U 9KOJIOTHIECKUX KaTacTpod;

. Oco3HaBaTh HEOOXOIUMOCTH IPUMEHEHHS TOCTIDKEHIH (PU3UKH M TEXHOIIOTHI I PallMOHAIBHOTO IPUPOIONOIH30BAHNUS;

. OBnazeBaTh OCHOBaMH 0€30TACHOTO HCIIOJNIB30BAHUSI €CTECTBEHHBIX M HCKYCCTBEHHBIX IEKTPHMUECKMX M MarHWTHBIX IOJIEH, 3JIEKTPOMArHUTHBIX W 3BYKOBBIX BOJIH,
€CTECTBEHHBIX 1 HCKYCCTBEHHBIX HOHM3HUPYIONINX H3TyIeHHH BO N30€KaHNE X BPEIHOTO BO3ICHCTBHS Ha OKPY)KAIOIIYIO CPEAY U OPraHU3M UYEIOBEKa;

. Pa3BuBaTh yMEHHE IIIAHUPOBATH B TIOBCEHEBHO YKU3HHU CBOM ACHCTBHS C IPUMEHEHHEM TONTYUYEeHHBIX 3HAHUN 3aKOHOB MEXAHHKH, JIEKTPOANHAMUKH, TEPMOAUHAMUKH U
TEIUIOBBIX SIBIICHUH C IENBI0 COEPEIKEHHS 3I0POBbS;

° (I)OPMI/IPOBaTB MpEeACTABJICHUA O HEPALMOHAJIBbHOM UCIIOJIb30BAHUU MMPUPOAHBIX PECYPCOB U SHCPTHUH, O 3arpsA3HCHUN Oprxcanmef/'I Cpeabl KakK CJICACTBUU HECOBCPLICHCTBA
MaliuH U MCXaHU3MOB.*

° Oco3HaBaTh H€O6XO,Z[I/IMOCTB MIPUMCHCHUSA ,Z[OCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I M TEXHOJIOT' Ui JJI pallMOHAJIBHOI'O IPUPOAOIIOJIBb30BAHU



TEIJIOBBIX SIBJICHUH C LIENBIO COEPEKEHUS 3/I0POBbSI;

TemaTuveckoe MIaHMPOBAHUE

OBJ'IaI[eBaTI) OCHOBaMHU 0€30IacHOr0 HMCIOJIb30BAHUS €CTECTBEHHBIX M HUCKYCCTBCHHBIX JJICKTPUYCCKUX W MArHUTHBIX HOHeﬁ, OJICKTPOMAruMTHBIX W 3BYKOBBLIX BOJIH,
€CTCCTBCHHBIX U NCKYCCTBECHHBIX HOHU3UPYIOIIUX I/I3J'IY'-I€HI/II>1 BO M30€KaHKe NX BpEAHOI O BOBHeﬁCTBHH Ha OKpYKarouiyro Cpeay u OpraHu3Mm 4CIOBCKa,

PasBuBath YMEHHC TUIaHUPOBATH B HOBCG}IHGBHOﬁ JKHU3HHU CBOH ﬂeﬁCTBHH C MPUMECHCHUCM TMOJTYUCHHBIX 3HAHUI 3aKOHOB MCXaHUKHU, DJICKTPOAUHAMUKU, TCPMOJUHAMUKA 1

q)OpMI/IpOBaTI) MpEACTaBJICHUA O HEPALIMOHAJILHOM UCIIOJIB30BAHUU MPUPOJHBIX PECYPCOB U SHECPTUH, O 3arpA3HCHUN Oprmanmeﬁ Cpeabl KaK CJICACTBUH HECOBCPIICHCTBA
MalluH U MCXaHU3MOB.

Ne | Hara Tema ypoxa/ Tun ONEeMEHThI [Inanupyemble pe3ynbTaThbl
n\ | Heme 4achl ypoKa COJZIEpKAHUSA
I st
MPEIMETHBIE METAaIPEIMETHBIE JINYHOCTHBIE
Hayuarcs: PerynsituBHbie:
Honyan BO3MOKHOCTH Ilo3naBaTenbHbIE:
HAYyYHUTbCH: KOMMyHI/lRaTl/lBHLleZ
Pa3znen:TensioBbie siBJEHUS
Heab: ®opMupoBaHHe NOHATHI TENJIOBBIX SIBJICHUH, H33aBUCUMOCTh OT M3MEHEHH I BHYTPEHHEH JHEPIruu
KonunuecTBo yacon: 12
1 1 Tennosoe Ypok- 3HaKOMCTBO C ITOHSITHEM Hayuarcs: oingarts PerynsiTuBHbBIE: yMETH CAMOCTOSTEIIBHO dopMupoBaHue
TCIIJIOBOI'O ABMKCHUA BBIJCIIATH ITO3HABATCIIBH CIIb. KOMM YHUKATHBHOM
ABUKEHNE. JICKIIMS A TEIUIOBOE JIBUKECHUE, a yIo It H
Temnepatypa. MOJIEKYJI, BBEICHUE IHo3naBarenbHble:YMETh AHAJIU3UPOBATh | KOMIIETEHTHOCTH B
TIOHSATHUS TEMIIEPATYPHI, OIPENENATh TEMIIEPATYPY U CUCTEMATU3UPOBATh 3HAHU, BBIBOIUTH o0mIeHun 1

3HAaKOMCTBO C OCHOBHBIMH
XapaKTECPUCTUKaMH
TCIIJIOBBIX MTPOIECCOB, C
TCIIJIOBBIM IBUKCHHUEM, KaK

IMony4aT BO3MOKHOCTH

HAYYUTBCHA:U3MEPATH

CIJIC/ICTBHSI, YCTAaHABIIMBATH IPHIMHHO-
CIIC/ICTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKYIO IIEMb pacCyXIeHUH,
BBIJIBUTaTh M 0OOCHOBBIBATH TUIIOTE3EI

COTPYIHHYECTBE CO
CBEPCTHUKAMU U
yUYHUTEIEM.




0COOBIM BUJOM JABUXKXCHUS.

TeMIepaTypy, HoIb3yach

Ppa3JIMYHbIMU IIKaJIaMHU

KoMMyHHUKATHBHBIE yMEThH
IIAHUPOBATh y4eOHOE COTPYJHUUECTBO C
YUMTEIEM U OAHOKJIACCHUKAaMHU, paboTaTh
UHIUBUAYAJIBHO U B TPYIIIIE.

BHyTpeHHsA Kombunupo | BeegeHue noHATMA Hayuarcs: HaOmonaTh PeryasiTHBHBIE: BBIJICIIATH M OCO3HABATH ®dopmupoBaHue
. 7 . aImMcs TO, YTO YXKE YCBOEGHO B Kypce COIMATBHBIX
SHeprus BAHHELH BHYTPEHHEN 3Heprum Kak W3MeHeHHe BHYTpeHHeil y4aig ) YKe y yp i y
) CYMMbI KUHEeTUYeCcKon OKPYKarouero M1upa 1 4To €iie KOMIICTCHIINU:
Crocobbi YPOK SHEPTN ABVKEHWSA SHEPTUH MPH COBEPIICHUU MOJJIC)KHUT YCBOCHUIO, OI[CHUBATH YBaXKCHHS K
MOJIEKYA W nOTeHLl,VlaﬂbHOVl pa60TbI Ka4yeCTBO U ypOBCHI) yCBOCHI/Iﬂ JIMYHOCTU U €€
M3MEHeHUA SHEPIUM nX MaTtepuana. JIOCTOMHCTBAM,
o o ITojry4aT BO3MOKHOCTD ITo3HaBaTebHBIE: YMETD 00pOXKeNaTeNILHOrO
BHYTPEHHEMN B3aMMOAENCTBUA, 0JIyHaT BO3SMOKHOC ™M A0OP
CaMOCTOSITENILHO CO3/IaBaTh aJITOPUTM OTHOIICHHS K
n3yyeHue cnocobos HAYYHTHCSI:DKCIIEPHUMEHTA N .
3Hepruu Tena. . nercTBuil.0e30macHo U 3P HEKTUBHO OKPYXKaIOLIUM
U3MEHEHUA BHYTPEHHEN
JIBHO U3MEHATh UCTIONB30BaTh JJabopaTopHOE
aHeprum.
P 000py10BaHUE, TIPOBOAUTH TOYHBIE
BHYTPEHHIOIO YHEPTHUIO
W3MEPEHUS U aJICKBAaTHO OLICHUBATh
MOJTYYECHHBIC PE3YJIbTATHI.
KommyHukaTuBHbIe: BEIIBUTE
MpOOJIEMBI, YMETb C IOCTATOYHON
MOJTHOTOM M TOYHOCTBIO BBIPaXKaTh CBOU
MBICTIH.
Buapl Kombunnpo | 3HakoMcTBO ¢ BHIAMU Hayuarcsi:cpaBHUBATH PeryasiTuBHBIE: yMETh CAMOCTOSATENHEHO dopmupoBaHue
. TermToo0MeHa, 0OBsICHEHHE BEIJICNATH TIO3HABATEIHH ellb. KOMM YHUKATUBHOMN
Tennonepeaasn BaHHBIN P TEIUTOTPOBOIHOCTE Pa3HBIX o yio yH
TETUTOBBIX SABJICHUN HA Ilo3HaBaTenbHBIE:YMETh AHATM3UPOBATH | KOMIETEHTHOCTH B
YpOK OCHOBAaHHH MOJIEKYIISPHO- METaJUIOB, HAOMIOAATh U CHCTEMAaTHU3UPOBATh 3HAHUS, BHIBOJHUTH oOmIeHun u

KUHETUYECKOM TEOpHUH.

KOHBEKIIOHHBIE IOTOKH B
KHUIKOCTAX M Tazax
IMony4aT BO3MOKHOCTH
HAYYUTbCS :U3yJaTh

ABJICHUE TIEpEaAIN

CIJI/ICTBHS, YCTAHABIMBATH IPHINHHO-
CIJICICTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKYIO LIETIb PACCYKIEHUH,
BBIJIBUTaTh M 0OOCHOBBIBATH TUIIOTE3bI
KommyHukatuBHble: BeIsIBUTE
MpOOIEMBI, yMETh C TOCTATOYHON
TIOJIHOTON M TOYHOCTHIO BBIPa’KaTh CBOU
MBICTIH.

COTPYIHHYECTBE CO
CBEPCTHUKAMU H
YUYHTEIIEM.




[Ipumepsr Komb6uuupo | YrayOnenue 3HaHuMit Hayuaresi:paznnuats PeryasiTuBHBIE: BBIIENATH U OCO3HABATH DopMHpOBaHUE
. amuMxcs o BUIax aImMcs TO, YTO YXKE YCBOEGHO B Kypce COLIMAJIBHBIX
TeIIooOMeHa B BaHHBIN yHai A CIIOCOO0BI TEIII000OMEHA B yHa ’ yHE Y P . .
TEII000MEeHa U MX POJIH B OKPYKaIOLIEro MUpa M YTO €Il KOMITETEHIIHH:
npupoze u YPOK TIPUPOJIE U TEXHUKE, NIPUPOJIC U TEXHUKE TIO/ITIEKUT YCBOCHHMIO, OIICHUBATH YBaKEHUSI K
paccMOTpeHHe IpUMEpPOB Ka4yecTBO U YPOBEHb YCBOCHUS JIMYHOCTH U €e
TEXHHKE. Mony4yaT BO3MOKHOCTH
UCIIOIb30BaHMUS BUIOB MaTepuana. JIOCTOUHCTBAM,
TEII000MEHa B Pa3JIMYHBIX | HAYYMTBCSI:IIPUMEHSTDH Ilo3HaBaTenbHBIC: yMETH JI0OpOKENATENTHLHOTO
0071aCTAX 4eI0BEUECKOH CaMOCTOSITENILHO CO3/IaBaTh aJITOPUTM OTHOILIEHHUS K
CIIOCOOBI TEII000MEHa N .
JIeSITENBHOCTH. JiericTBUiA.Oe30macHo U 3 (HEeKTHBHO OKPY’KaIOIIUM
UCIIOJIb30BaTh J1A00paTOpHOE
000py10BaHUE, IPOBOANTH TOYHBIC
HU3MEPCHUA U aACKBATHO OIICHUBATH
TOJTYYCHHBIC PE3YIIbTAThI.
KommyHukaTuBHbIe: BEsIBUTH
MpOOJIEMBI, YMETb C IOCTATOYHON
MOJIHOTON M TOYHOCTBIO BBIPA’KaTh CBOM
MBICJIH.
Pacuer Kom6uuupo | Onpepgenerve Hayuaresti:paccuuThIBaTh PeryasiTHBHBIE:COCTABIIATH IIAH dopMmupoBaHue
. SILICHUS 3a/1a41, CAMOCTOSATENBHO CTOHYUBOIO
HU3MEHEHUs BaHHbIN aHanuTnieckoro U3MEHEHHE BHYTPEHHE P AT, M
COOTHOLLEHUS B CBEPATH ACUCTBUSA C LCIBIO U UCIIPABJIATH HHTEpECA K
BHYTpPEHHEH YPOK OnpeAeneHNn 3MeHeHus SHEPrUMBOJIBI TIPH €€ OIIMOKH. U3Y4EHUIO HOBOTO.
7 ITo3HaBaTeabHBIE:BEIONPATH HanboIEe
SHEPTHH. BHYTPEHHEWN SHEPTUN. HarpeBaHuu p
3¢ QeKTUBHBIC METO/IBI PELICHUS 3a/1a4 B
IHony4yaT BO3MOKHOCTH 3aBHCHUMOCTH OT KOHKPETHBIX YCIIOBHIL.
KoHTponupoBaTh 1 OIIEHUBATH NPOLIECC U
HAYYHUThCS :DKCIIEPIMEHTA
PE3yNIbTaThl AESTENbHOCTH.
JHHO NPOBEPATH M3MeHeHne | KoMMyHHKaTHBHBIE:yMETh BBISBUTD
. po06seMy, MTHAIMATHBHO COTPYIHUIATh
BHYTPCHHEH SHEPTHH BOABI
B MIOMCKE U cOope MH(pOopManum s ee
NIPU €e HarPEeBaHUH paspereHus
EamHMubl Kom6uuupo | BBenenue u BeIICHEHUE Hayuarcs:pemars 3agaun PerynsiTuBHbBIE:COCTaBIATH IJIaH dopMupoBaHue
KONMYecTBa BAHHLL (u3mIecKoro cMpIiciaa UCTIONB3YS (hOPMYITBI pemIeHus 3a1a9H, CaMOCTOSITEIILHO yCTOWYNBOH
TennoTbl. yIAENBHOM TETIIOEMKOCTH. MonayyaT  BO3MOMKHOCTH | CBEPSTH JACHCTBUS C LIENBIO M UCTIPABISTH | MOTHBALMH K
YaenbHas YPOK HAYYUTbCSI :U3MEPSITH OIINOKH. 00y4eHHIO Ha
TEMI0EMKOCTb. yrnensHyto  Tertoemkocts | Ilo3HaBaTesibHbIE:BBHIOMpaTh Hanbomee OCHOBE aJITOpUTMa
BEILlECTBA 3¢ deKTUBHBIE METO/IBI PEIICHNS 33/1a4 B pemIeHus 3a1ad.

3aBUCHUMOCTH OT KOHKPCTHBIX YCHOBHfI.




KoHTpoMpoBaTh U OLIEHUBATH MPOLIECC U
PE3yNIbTaThI AATEIBHOCTH.
KoMMyHHUKATHBHBIE.YMETh BBISIBUTH
npo0JieMy, HHUIHATHBHO COTPYIHHYATE
B TIOMCKE U cOope HH(OpMAITHH TS ee
paspenieHuns

Pewenne 3apau VYpok- OTpaboTka NpaKkTUYeCcKunx Hayuarcs: NPUMEHATh | PeryJsiTHBHBIE:COCTABIATH IJIaH dopMHpoBaHUe
no TeMe | arikym | HABBIKOB NPY pelueHmm 3HAHHE MAaTEMATHKU B BUE | PEICHHS 3a1a4H, CAMOCTOATENBHO ycToMunBOH
«Tennosble 3adau. pelleHrs ypaBHEHUH. CBEPATH JEHCTBUSA C LIENbIO U UCTIPABNIATh | MOTHMBALIUU K
ABNEHUAY. IMoayyaT  BO3MOKHOCTH | OIIMOKH. 00y4eHHIO Ha
HAYYMThCS: oenanets | [lo3HaBaTeJbHBIE:BHIOUPATH HAKOOIIEE OCHOBE aJITOpUTMa
Hay4YHbIM noaxoaomM K 3(1)(1)GKTI/IBHI>IG MECTO/bl PCHICHUA 3a/1a4 B peuICHuA 3aaa4.
pELIEHHIO 3a/1ay. 3aBUCHUMOCTH OT KOHKPETHBIX YCIIOBHH.
KoHTponupoBath 1 OlIEHUBATH MIPOIECC U
pE3yJIbTaThl AEATENBHOCTH.
KoMMyHHKATHBHBIC:YMETh BBISIBUTH
npobieMy, HHULMATUBHO COTPYAHUYATD
B TIOHCKe 1 cOope nH(popMaLuu Ui ee
paspeleHus
SHepruAa Kom6uuupo | ®opmynupoBKa MOHATUSA Hayuarest: npumeHsTs PerynsiTuBHBIC:COCTABIATH IJIaH dopMmupoBaHue
Ton/MBa. N 00 Hepruu TOIUINBA, 3HaHHE MaTEeMaTHKU B BUJE | DEIICHUS 337a4M, CAMOCTOATEIHHO ycTOH4nBOH
paccMoTpeHne GM3HYECKHX | pelIeHus ypaBHEHUH. CBEPSIThH ACHCTBUSI C LIENBIO M UCTIPABIATh | MOTHBALUM K
YPOK OCHOB I'OPEHUS BEILECTBA, IMoay4yaT BO3MOKHOCTH OIIMOKH. 00yuYeHHIo Ha
obecrieyeHne TOHUMAaHUS HAYYUTbCSI: OBJIAJICTH ITozHaBaTesbHBIE: BEIONPATH HanOOIEE OCHOBE aJITOpUTMa
yJanmMucs (pU3NIecKoi HaYYHBIM MTOJXOJ0OM K 3¢ deKTUBHBIE METOBI PEIICHHUS 3a1a4 B peuIeHus 3a1ad.
CYTH yAETbHON TEIUTOTHI PELICHHUIO 3a/1a4. 3aBHCHMOCTH OT KOHKPETHBIX YCIIOBHH.
CTOpaHUsI TOILUINBA. KoHTponupoBaTh 1 OIIEHUBATH NIPOLIECC U
PE3yNIbTaThI AECSTENbHOCTH.
KoMMyHHKATHBHBIE:YMETH BBISIBUTH
pobseMy, NTHAIMATHBHO COTPYIHUIATH
B MTOMCKE U cOope MH(pOpManuy i ee
paspereHus
3aKoH Komo6uaupo | BericHenue comeprkanus Hayuarcs:: pemats 3a1aun | PeryasiTHBHBIC:COCTAaBIATS IIAH DopMHpOBaHUE
coXpaHeHVa U S~ 3aKOHA COXPAHEHUS UCTIONB3YS (POPMYIIBI, pellleHNs 3a7a1H, CaMOCTOATENbHO YCTONUYUBOU
npespaLLeHuns SHEPTHUH IS TeTIOBBIX TIPE/ICTABIISTE PE3yIbTaThI CBEpSITH ACHCTBUS C IENBIO M UCTIPABIATH | MOTHBALMH K
SHeprum B YPOK MIPOLIECCOB, BHIBEICHHE M3MEpeHus B BUE TaOIHII, ommoOkH, (OpMUPOBATH YMEHHE 00y4eHHIO Ha

MexXaHUYeCKUx "

YpaBHCHUS TCIIJIOBOTO

BBIIIOJIHATH

MIPAaBHUIHHO TTOCTABUTH TIepe] cO00i

OCHOBC aJITOpUTMaA




TennoBbIX OanaHca. MCCIIE0BATENbCKHIH 3ajady, aZieKBaTHO OLIEHUTh YPOBEHb pemieHus 3amaq.
npoueccax. JKCIICPUMEHT, paboTaTh B CBOMX 3HaHMU U YMEHUH, HANTU
NabopatopHas rpymie HauOoJIee MpocToi crocod pemeHus
paboTa No1l IMonyyar  BO3MOXKHOCTH | DKCIIEPUMEHTAIBHOU 3a/1a4H.
«CpaBHeHue Hay4YuThesi:aHaam3upoBats | Ilo3HaBaTenbHBIE:BHIOMpaATh HanboOIEE
KONMYecTsa Pe3yJIbTaThl, nenath | 3(pQeKTHBHbIE METOIBI PEIICHNS 3a/1a4 B
TeNNOTHI npM BBIBOJIBI 3aBHCHUMOCTH OT KOHKPETHBIX YCJIOBHIH.
CMELIMBAHIN KoHTponupoBaTh 1 OIIEHUBATH MTPOLIECC U
Bo/1bl pasHoi Pe3yNIbTaThl ACSTEIBHOCTH.
KoMMyHHUKATHBHBIE:YMETh BBISIBUTH
TEMNEpPaATypLL. npo0ieMy, HHUIUATHBHO COTPYIHUYATh
B TIoHCKe U cOope nHdopmanuu s ee
pasperieHus
10 O60o6LaoLLmin Ypoxk- VYrayGnenue u Hayuarcs: IPUMEHATh | PeryJsiTMBHBIC:COCTABIATh IUIAH dopMmupoBaHue
CHCTEMaTH3UPOBAHUE 3HaHHE MAaTEeMaTUKU B BUJE | DEIICHHUS 337a4M, CAMOCTOATEIbHO ycTOW4HBOH
ypoK no Teme | oOoOmenne | yYaIuXxcs M0 TeMe | pelleHHs ypaBHEHHIA. CBEPATH ACHCTBHSA C LENbIO U UCTIPABJIATh | MOTHBAIUU K
«Tennosble «TensnoBble ABICHUS. IMoayyaT  BO3MOXKHOCTHL | OIIMOKH. 00yuYeHHIO Ha
HAYYUThCS: oBnaners | Ilo3HaBaTejbHbIe:BHIOMPATh HanboNEE OCHOBE aJITOpUTMa
ABJIEHNAN HayYHBIM  TOAXOIOM K | 3deKTHBHBIE METONBI pEllleHHs 3a/1a4 B pelieHus 3aaad.
pELIeHHIO 3a1ay. 3aBHCHUMOCTH OT KOHKPETHBIX YCIIOBHIL.
KoHTponupoBaTh 1 OIIEHUBATh NIPOLIECC U
PpE3yNIbTaThl AEATENBHOCTH.
KoMMyHHKATHBHBIC:YMETh BHISIBUTH
npo0ieMy, HHULIMATUBHO COTPYAHMYATD
B MIOMCKE U cOope MH(pOpManun s ee
paspereHus
11 KoHTponibHan Ypok- Ouenka 3HaHWH, ymeHnii 1 | Hayuwares: PeryasiTHBHBIC:COCTABIATH IUIAH DopMHpOBaHHUE
HaBBIKOB yJaIIuxcs 110 BOCIIPON3BOJUTH pelIeHus 3aJa4H, CaMOCTOSITEILHO LETIOCTHOIO
pabota no Teme | KOHIPOMA | 1o o TeroBbie sBNenns» | MpHOBPETEHHbIE — 3HAHWS, | CBEPATH ASHCTBHSA C IETBIO H HCIABIATE | MHPOBO33DEHNS,
«Tennosble HaBBIKK B  KOHKPETHOHW | omuOKm. COOTBETCTBYIOIIETO
JeATEIBHOCTH. ITozHaBaTesIbHBIE: pETIATH 3a/1a91 COBPEMEHHOMY
ABNEHUAY. pa3HBIMU crIoco0aMu, BEIOUPATH YPOBHIO pa3BHTH
Hanbonee 3¢ (HEeKTHBHBIC METOIBI HAyKA U
penIeHusl, IPUMEHSTh HOTyYeHHbIS 00IIeCTBEHHON
3HAHMS. TIPAKTHKH.

KoMmyHuKaTHBHBIE: )OPMUPOBATH
KOHTPOJIb U CAMOKOHTPOJIb TTOHSATHI U
AITOPUTMOB.




Pa3nen: 2. U3MeHeHMe arperaTHbIX COCTOSIHUM BelllecTBa
eab: 3HaKOMCTBO € TEMJIOBLIMU NMPOLECCAMH U BbiBeAeHHe (PopMYJI 3aBHCHUMOCTH KOJMYECTBA TEIIOTHI OT MaCChl U TeMIEPATYPbI.
KoanuecTrBo yacoB: 12

12 ArperaTHble Ypox-nexuus N3yueHne dusmuecknx Hayuarcsi: noka3biBaTh PeryasituBHbIE: yMETh dopMHpOoBaHUe
COCTOSHISL ocobeHHocTel B CYILIECTBOBAHHUE PA3JIUUUs B CaMOCTOSITENIbHO BBIJENATh KOMMYHHUKATHBHOM
CTPOEHUM W CBOWCTBAX MOJIEKYISIPHOM CTPOECHUH MO3HABATENIbHYIO LIEIb. KOMIIETEHTHOCTH B
BEILECTBA Pa3/IMYHbIX BELLECTB. TBEPABIX TEILI0 )KUAKOCTEH U Ilo3HaBaTenbHBIC:YMETH OOILEHNH U
rasoB, paboTaTh ¢ TabnuneH aHAIIM3MPOBATh U CUCTEMATH3UPOBATh COTPYAHUYECTBE
ITosry4aT BO3MOKHOCTD 3HAHUS, BBIBOJUTH CIIEACTBUS, CO CBEPCTHUKAMU
HAYYUTbCH: BBIIIOJIHATH OIBIT YyCTaHaBJIUBaTh NPUIUHHO- U YIUTEIIEM.
IO UBMEHCHUIO arpe€raTHbIX CJICACTBCHHBIC CBA3U, CTPOUTH
COCTOSIHU BOJIBI, JIOTHYECKYIO LIETIb PACCYKACHUM,
aHAJIM3UPOBATh PE3YIIBTATHI, BBIJIBUTaTh 1 0OOCHOBBIBATH TUIIOTE3bI
JIENIaTh BBIBOJBL. KomMMyHukaTuBHbIe: BoLIBUTH
po0IeMBl, yMETh € JOCTaTOYHON
MOJTHOTOM ¥ TOYHOCTBIO BBIPAXKaTh CBOU
MBICIIH.
13 [InaBnenue u | Kombunupona HayunTtca nmoHumaTtb HayuaTtcsi: ctpouts rpaduk PeryasiTHBHBIC: BBIIEIATD U dopMmupoBaHue
. 3aBUCHMOCTH TEMIIEPATYPhI OT OCO3HABATh y4allUMCs TO, UTO yXKe COLMAJIbHBIX
OTBep/IEBatHE HHBIH YPOK CYTb TaKMX TEMNN0BbIX paTyp yJam ) K 3
ABNEHUI, KaK BpEMEHHU YCBOEHO B KypCe OKPYKAIOLIEro MUpa U | KOMIIETEHIIMIA:
KPHUCTaJIINYECKU nnaBaeHue n IToay4yaT BO3MOKHOCTH YTO elle MOUIEKHUT YCBOCHHUIO, YBa)KEHUS K
HAY4YHMThCH {UCCIIE0BATh OLICHUBATh Ka4€CTBO U yPOBEHb JIMYHOCTH U €€
x Ten. Ipadux KpUcTanamsaums, y A 1 yp
u3yyeHue 3aBUCHMOCTH TEMIEPATYPhI OT }lifBoeHI/I}I MaTepuana. ;[ogTOHHCTBaM,
IIJIaBJICHUS u o BpPEMEHU O3HaBaTeJbHbIe:yMETh 00pOoXKeTaTENBHO
ocobeHHoOCTe B P M A00p
aHAJIN3UPOBATh M CUCTEMATU3UPOBATh T'O OTHOUIEHUS K
OTBEPEBaHUsA noseAeHMM BelllecTsa
3HaHUs, BEIBOJUTH CIIEACTBUS, OKPYKaIOLUIHM
npu nepexoge u3
KPHUCTaJNINIECKU YCTaHaBIHMBATh IPUYNHHO-
TBEPAOro COCTOAHUA B
PA CIIEZICTBEHHBIE CBSI3U, CTPOHUTh
X TEIL. uAKoe 1 Haobopor.

JIOTUYECKYIO LIETIb PACCYKICHUH,
BBIJIBUTaTh M 0OOCHOBBIBATH TUIIOTE3bI
KommyHukaTuBHble: BeIsIBUTE
MpOOJIEMBI, YMETb C TIOCTATOYHON
HMOTHOTON ¥ TOYHOCTBIO BBIPAXKaTh CBOH
MBICITH.




14 VY nenbHast Kombunuposa | Onpegenexue Hayuarcsi: npumensTh 3HaHue | PeryJsiTHBHbBIE:COCTaBIISTH TUIAH dopMHpOoBaHUe
. MaTeMaTUKH B BUJIE PEIICHUS SILICHNS 33/1a41, CAMOCTOSITEIBHO CTOWYMBOI
. HHBIH YPOK cnocobos pacyerta K e p p AN1aH, y
KonMuecTsa TennoThl B YpaBHEHHUH. CBEpSTH ACHCTBUS C 1IENBIO U MOTHBALIUH K
TIJIaBJICHUS. M3yyaemblx NpoLeccax, Momyuar BO3MOKHOCTH | HCIPaBIIAThH OMIMOKH. 00yueHUIO Ha
HAYYHTHCS: oenanets | Ilo3HaBaTe/bHBIE:BHIOMPATH HAHOONEE | OCHOBE aNropuTMa
Pemnenue 3anay. otpabotka y n s P p
NpaKTUUecKMX Hasbikog | HAYTHBIM TIO/IXO/IOM K | 3¢deKkTUBHbIE METOBI pEIICHNUS 3a/1a4 peleHus 3a1ad.
ICHH 9. B 3aBUCHMOCTH OT KOHKPETHBIX
NPV peleHu 3aaay. pELIEHHIO 3a]a 3aBUCHMOCTH OT KOHKpe
ycnoBuid. KoHTponupoBaTs u
OLIEHUBATh MPOLIECC U PE3yNbTaThI
JIeSITebHOCTH.
KoMMyHHUKATHBHBIE:YMETh BHISIBUTD
np06neMy, MHUIOUATUBHO COTPYAHNYIATH
B TIoHCKe U cOope nuHdopmanuu s ee
paspereHus
15 HUcnapenue. Kombunmuposa | I[IpuoOGperenue 3HaHUIA HayuaTtesi:onpenensts PeryasiTuBHBIE:yMETh camocTosATeNIbHO | DopMupoBaHue
. . 00 0cOOEHHOCTSIX 0COOEHHOCTH Tepexoa BBIJICIISITH TIO3HABATEIBHYIO LETIb. KOMMYHUKAaTUBHOMN
Haceimennsiit u HHBIN ypOK
(M3HYeCKHX NPOLECCOB | BelecTBa M3 KHUAKOIO ITo3HaBaTesIbHBIC: YMETD KOMIICTEHTHOCTH B
HEHACBIICHHBIH Hepexo/ia BellecTBa U3 COCTOSIHUSA B ra3000pa3Hoe o aHAIM3MPOBATh U CUCTEMATU3UPOBATh o0uIeHnn 1
a JKHUJKOTO COCTOSIHUSA B Hao00poT, 3HaHUs, BBIBOJAUTH CIEACTBHS, COTPYJHHUYECTBE
P: razoobpa3Hoe o IMonyyaT BO3MOKHOCTH yCTaHaBIMBATh IPUYNHHO- CO CBEPCTHUKAMHU
INornomenue Hao0o0poT, HAYYHUTbCS :ICCIICI0BATh CJIC/ICTBEHHBIE CBSI3U, CTPOUTH U YYUTEJIEM.
SHEDIHH ou paccMoTpeHne SHEPreTU4ecKHe U3MCHEHUS B JIOTUYECKYIO 1IEIb pacCyXICHUM,
p P SHEPreTUYECKUX TEIIOBBIX IMpoLeccax BBIJIBUTaTh 1 0OOCHOBBIBATH TUIIOTE3bI
HCIapEeHUU W3MEHEHUH B KommyHukaTuBHbIe: BEIIBUTD
Tporeccax pOOJIEMBI, YMETb C IOCTATOYHON
JKUJIKOCTH " pou p " M A
apooOpa3oBaHus U MOJIHOTON M TOYHOCTHIO BBIPa’KaTh CBOU
BBIJICTICHUN €€ KOH/JICHCAIINH. MBICIIH.
pu
KOHJICHCAIIN!
napa.
16 Kunenue. Komburmpoa | 3HaKOMCTBO ¢ Hayuarcsi: npuMeHsTh 3HaHue | PeryJiiTHBHBIE:COCTABIIATH IIaH dopMupoBaHue
. MaTeMaTUKH B BHUJE PEIICHHUS | pEIICHHUS 3a/1a4d, CAMOCTOSTEIHbHO yCTOWYNBOH
VY nenbHast HHBIA YpOK SIBIICHUEM KHUITCHHS, . N
ypaBHEHHH. CBEpSTH ACHCTBUS C IIENBIO U MOTHBAIIIH K
TeTIoTa 00BsICHEHHE TIpoIIecca MHonyuar BO3MOKHOCTH | HCIPABIIATH OIIMOKHU. 00y4eHHIO Ha
HAYYUTbCS: osnanets | Ilo3HaBaTesibHbIE:BHIOMpATh HANOOJEE | OCHOBE aNrOpUTMa
apooOpa3oBaHu KHIICHHUS] HA OCHOBAHUH
Hay9IHBIM TIOAX 0ZIOM K | 3¢ddexTuBHBIC METONBI pEIIeHNS 33129 pemIeHus 3a1ad.




o u MOJIEKYISIPHO- PELICHHIO 3a/1ad. B 3aBHCHUMOCTH OT KOHKPETHBIX
. ycnosuil. KonTponuposats u
KOH/IEHCAllUH. KUHETHYECKON TeOpUH,
OLIEHUBATh MIPOLIECC U PE3YNbTAThI
paccMoOTpeHne JIeSITeIbHOCTH.
KoMMyHUKATHBHBIC:yMETh BBIIBUTD
pusiaeciix npo0JieMy, THUIMATHBHO COTPYIHHYATh
0COOCHHOCTEH KHIICHHSI. B TIOKCKE 1 cOope nHpopmanuu s ee
paspeleHus
17 9 BrnaxnocTts Kom6uuupoBa | OObsicHeHHE MOHSATHS Hayuarcsi: npuMeHsTh 3HaHue | Pery/jsiTHBHBIE:COCTABIIATH IJIaH dopMHpOoBaHUe
BO3/yXa. . BJIQKHOCTH BO3/YXa, MaTeMaTHUKH B BHJIE PpeIIeHHUs | peLIeHus 3aJayu, CaMOCTOSTEIHHO yCTOMYMBOMH
Cnoco0sI HHBIH YPOK MPaKTUYEeCKoe YpaBHEHHUH. CBEpATH JEHCTBUSA C LIENbIO U MOTHUBAIMU K
onpeseneHus MpUMEHEHHUEe U IMonyuar BO3MOYKHOCTh | HCIPaBIIATH OIIMOKH. 00y4eHHIO Ha
BIIQKHOCTH Ba)XHOCTh JAHHOU HAYYHThCS: oenanets | Ilo3HaBaTe/IbHBIE:BHIOMPATH HAMOONEE | OCHOBE airopuT™Ma
BO3/YyXa. (u3nuecKoii BEMUUHBL. | Hay4HBIM MOAX 0JIOM K | 3¢ ¢eKkTuBHbIE METOBI pEIICHNUS 3a1a4 pelieHus 3aaad.
PELLIEHUIO 3a/1aY. B 3aBHCUMOCTH OT KOHKPETHBIX
ycnoBuid. KonTponupoBaTs u
OLICHUBATH IIPOLIECC U PE3YNBTATHI
JIEATENBHOCTH.
KoMMyHHKATHBHBIC:YMETh BBISIBUTH
npo0ieMy, HHULIMATUBHO COTPYAHMYATD
B TIOHCKe 1 cOope HH(pOopMaLH Ui ee
paspeleHus
18 10 Komnuectso Ypok- Onpepenerne Hayuaresi: npuMeHsTs 3HaHue | PerysiTHBHBIE:COCTaBIATH IUIAH dopMupoBaHe
TErUIOTL, NPaKTHKYM cnocobos pacyeTta MaTeMaTI/I‘IfI/I B BHUIC PEIICHUA peucHs 35\3:;[3111/1, CaMOCTOATCIBHO yCTOﬁ‘IHBOﬁ
Tenna B N3y4yaemblx YpaBHCHUU. CBEPATH ACUCTBUA C LICIBIO U MOTHUBAIIUHA K
Heo0XxoauMoe npoueccax. Homyuar BO3MO:KHOCTBH | MCIPABJIATH OIIMOKH. 00y4eHHIO Ha
s HAY4YHUThCH: oBnanets | Ilo3HaBaTe/bHbIE:BBIONPATH HAOONEE | OCHOBE aNrOpUTMa
Hay4YHBIM TIOAXOI0OM K | 3¢dexTuBHBIE METOIBI PEIICHHUS 33129 pelleHns 3a1a4.
mapooOpa3oBaHu pELIeHHIO 3a/1aY. B 3aBHCUMOCTH OT KOHKpPETHBIX
o " ycnoBuil. KonTponuposats u
OLIEHUBATh MIPOLIECC U PE3YNBTATHI
BBIIENAONIEECS JIESITENBHOCTH.
mpu KoMMyHUKATHBHBIC:yMETh BBIIBUTH
po0sieMy, NTHAIMATHBHO COTPYIHUYIATh
KOHJICHCALlU. B TIOKCKE U cOope nHpopmanmu s ee

pa3peleHus




19 10 Pabora ra3za u | KomOunupoBa | Wsyuenue npumerenuns | Haywaresi: npuMensats 3HaHue | PeryasiTUBHbIE:COCTaBIATH IUIaH ®dopmupoBaHue
. MaTeMaTUKH B BUJIE PEIICHUS SILICHNS 33/1a41, CAMOCTOSITEIBHO CTOHYUBOH
mapa npu HHBIH YPOK 3aKOHa coxpaHeHnAa n K ae p p v)l 5 y
NpeBpaLLEeHns SHeprumn ypaBHEHHH. CBEpSTH ACHCTBUS C 1IENBIO U MOTHBALIUH K
pacuIMpeHuy. B TEN/I0BbIX Momyuar BO3MOKHOCTH | HCIPABIIAThH OIIMOKH. 00yueHUIO Ha
HAYYHTHCS: oenanets | Ilo3HaBaTe/bHBIE:BHIOMPATH HAHOONEE | OCHOBE aNropuTMa
Koo duument asuratensix, y A p p
0BBbACHEHME Hay4HBIM TIO/IXO/IOM K | 3¢deKkTUBHbIE METOBI pEIICHNUS 3a/1a4 pemieHus 3amaq.
THOJIE3HOTO o SILICHUIO 3a/1aY. B 3aBUCHMOCTH OT KOHKPETHBIX
ycTpoictsa v npuHumna | P 7t . P
. o ycnoBuid. KoHTponupoBaTs u
JeNCTBUS paboTbl maposoW
6UHbI OLIEHMBATh MPOLECC U PE3YIbTATHI
TEIUIOBOI'0 vp ’ JIeSITETbHOCTH.
KoMMyHHUKAaTHBHBIE:YMETh BEISIBUTH
JBUTATEIIS.
np06neMy, MHUIOUATUBHO COTPYAHNYIATH
B TIoHCKe U cOope nHpopmanuu s ee
paspenieHus
20 11 JBurarens Kombunmuposa | I[Ipomomxenue Hayuarcs: npuBonuTh PeryasituBHbIE: yMETHh dopmupoBaHUe
. 3HaKOMCTBa C MPUMEpBI IBUraTeNs CaMOCTOSITEIILHO BBIJIEISTh KOMMYHUKAaTUBHOMN
BHYTPEHHETO HHBIN ypOK
¢br3HIecCKUMU BHYTPEHHETO CrOpaHUs MO3HABATEJIbHYIO LIEIb. KOMIICTEHTHOCTH B
CTOpaHUsL. MPUHLUIIAMY IEHCTBUSA Monyuar Bo3Mo:xkHocTh | Ilo3HaBaTeJbHBIC yMEThH o0uIeHnn 1
TEIJIOBBIX JBUTaTelNeit HAYYUTbCS: paboTath C | aHaIU3UPOBATh U CHCTEMATH3MPOBATh COTPYJHHUYECTBE
Ha [IpUMepe IBUraTeNs TEKCTOM y4eOHUKa 3HaHUs, BBIBOJAUTH CIIEACTBHA, CO CBEPCTHUKAMHU
BHYTPEHHETO CTOPAHUSL. yCTaHaBIMBATh IPUYNHHO- U YYUTEJIEM.
CJIC/ICTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKYIO 1IEIb pacCyXICHUM,
BBIJIBUTaTh 1 0OOCHOBBIBATH TUIIOTE3bI
KommyHukaTuBHble: BeIsiBUTE
MpOOIEMBI, YMETb C JOCTATOYHON
MIOJIHOTON M TOYHOCTHIO BBIPa’KaTh CBOU
MBICIIH.
21 11 O600menne 1m0 Ypok- 3akperuieHre 3HaHUH Hayuarcsi: npuMeHsATh 3HaHHE | PeryJsiTHBHbBIE:COCTAaBISATH IDIAH ®dopmupoBaHUe
TeMe oGobimenye o Teme «/3mMeHeHne MaTEMAaTUKH B BUJE PEUICHHUS | PEIICHHUS 3a/1a4d, CAMOCTOSTEIBHO yCTOWYNBOH
arperaTHbIX COCTOSTHUI YpaBHEHHUHU. CBEPATH IEHCTBUS C LIETBIO U MOTHBALH K
«M3menenne BEILIECTBAY, Hoayuatr BO3MOKHOCTh | HCIPABIISATH OIIHOKH. 00y4eHHIO Ha
S (opmupoBanue HAYYUThCS: oBnanets | Ilo3HaBaTe/ibHbIE:BRIONPATH HAOONIEE | OCHOBE aNTrOpPUTMA
p HaBBIKOB pacdeTa HayJIHBIM TIOAX OZIOM K | 3¢ dexTnBHBIC METONBI pEIeHNS 33129 pemieHus 3a1ad.
COCTOSIHUI KOJTYECTBA TETJIOTHI PEILIeHHIO 3a/1a4. B 3aBUCHMOCTH OT KOHKPETHBIX
TIPY M3MEHEHUH yciouid. KonTponnpoBats u
BEIIIECTBAY.

arperaTHoro COCTOsAHUA
" CTOPpAaHWU TOIIMBA.

OLCHUBATD MPOLECC U PE3YIIbTAThI
JACATCIBbHOCTH.




Ilonroroska K
KOHTPOJIBHOU

pabore.

KoMMyHHKATHBHBIE: YMETh BEISIBUTH
npo0JieMy, HHUIHATHBHO COTPYIHHYATE
B TIOUCKE U cOOpe HH(OpMAINH TS ee
paspenieHus

22 12 O0o00menne 1o Ypok- 3akperuieHle 3HaHUM Hayuaresi: npuMeHsTh 3HaHue | PeryiasiTHBHBIE:COCTaBIATH IUIaH dopMHpOoBaHUe
Teme no TeMe «/3meHeHue MaTeMaTUKH B BHJE PpEIICHHs | peLIeHus 3ajJau, CaMOCTOSTEIbHO ycToMunBOH
«3meHeHue 06obmerue arperaTHhIX COCTOSHUM ypaBHEHHH. CBEPSTH ACHCTBUS C 1IENBIO U MOTHBAIIUH K
arperaTHbIX BEILECTBAY, Iomy4ar BO3MOKHOCTH | HCIPaBIISATH OMIMOKH. 00yueHHIO Ha
COCTOSTHUM (hopmupoBanue HAYYMThCS: oBnazers | Ilo3HaBaTe/jbHbIe:BHIOMpATh HaHOOJIEE | OCHOBE alNroOpUTMa
BCIHICCTBA)). HaBBIKOB pacyucTa Hay4YHbIM noaxoaomM K SQ)Q)GKTHBHBIG MECTOAbl PEHICHUA 3a1a4 peuICHuA 3a1a4.
[loaroroBka  k KOJTMYECTBA TETUIOTHI PELICHHIO 3a/1a4. B 3aBUCHMOCTH OT KOHKPETHBIX
KOHTPOJIbHON IIpU U3MEHEHUU ycnoBuit. KonTponupoBats u
pabore. arperaTHoro COCTOSIHUS OLIEHUBATH IIPOIIECC U PE3yNbTaThI

Y CTOpaHMH TOILINBA. JIeATENbHOCTH.
KoMMyHHKATHBHBIC:YMETh BBISIBUTH
npo0ieMy, HHULIMATUBHO COTPYAHMYATD
B MIOKCKE 1 cOope nHpopmarmu Jyis ee
paspeleHus
23 12 KontponsHas Ypoxk- OreHKa 3HAHUM, HayuaTresi: Bocripou3BoIUTh PerynsiTuBHbBIC:COCTABIIATH IJ1aH dopMmupoBaHue
YMEHMH | HaBBIKOB IO | MpPUOOpETEHHbIEC 3HAHMU, pelIeHus 3aJa4i, CaMOCTOSITEIbHO LETIOCTHOIO
pabora mo Teme KOHTPOJIS . N
Teme «V3meHeHne HaBBIKH B KOHKPETHOU CBEPSITH ACHCTBUS C 1IENbIO U MHPOBO33PEHHS,
«ArperaTHble arperaTHbIX COCTOSHUM JeATEBHOCTH. WCIIPaBIISATH OIIMOKH. COOTBETCTBYIOIIET
COCTOSHIL BEILIECTBAY. ITo3HaBaTesIbHBIE: pELIATH 3a/1a91 0 COBPEMEHHOMY
pa3HBIMU crioco0aMu, BEIOUPATH YPOBHIO pa3BHUTHUL
BEIIECTBAY. Hanbonee 3¢ (HeKTHBHBIE METOIBI HAyKA U
peLIeHus, IPUMEHSTh HOTyYeHHBIE 00IIeCTBEHHON
3HaHMS. MIPaKTHKH.

KoMMyHuKaTHBHBIE: )OPMUPOBATH
KOHTPOJIb U CAMOKOHTPOJIb TTOHSATHH H
ANTOPUTMOB.

Pa3gen:

3. DyekTpHYecKHe SIBJICHHS.

Heab: ®opMupoBaHne OCHOBHBIX MOHATHIi, CBI3AHHBIX € JIEKTPUYECKUMU SIBJIEHUSIMH M 3HAKOMCTBO C MPaBUJIaMHU 0€30MaCHOCTH Npu padoTe ¢
3JIeKTPUYECKUMHU Npudopamu
KoaunuecrBo yacos: 26




24 13 DnekTpu3anus Ypok-nexuus 3HaKOMCTBO C Hayuatcsi:nonyyats n1Ba TMna | PeryiasiTuBHbIE:yMETH dopMupoBaHUe
Ten pu ABNEHNEM 3apsza CaMOCTOSITENTLHO BBIIIEIST KOMM YHUKaTUBHOH
CONPUKOCHOBEHHU SN1EKTPU3aLMK Ten, Momyuar BO3MOKHOCTh | TIO3HABATENHHYIO ETIb. KOMIIETEHTHOCTH B
. [OKa3aTeNbCTBO HAYYHTHCS :T0Ka3bIBATh n | Ilo3HaBaTeabHBIE yMEThH OOIIEHNH U
BzanmopeiictBue CYLLeCTBOBAHUA ABYX OOBSICHATH CYIIECTBOBaHUE | aHaJIM3MPOBATh M CHCTEMAaTH3UPOBATH COTPYIHHYECTBE
3apsDKEHHBIX TeEJl. TMNOB 3apAaa 1 JIBYX BUJIOB 3apsizia 3HaHUS, BBIBOJAUTH CIEACTBHS, CO CBEPCTHHKaMHU
JBa pona 3apsina. 06bACHEHME WX yCTaHaBJIMBATh IPUINHHO- U yYUTENEM.

o CIIE/ICTBEHHBIE CBSI3U, CTPOUTH

B3aMmogencTaua. .
JIOTUYECKYIO 1IeTh PacCyXIeHUH,
BBIJIBUTaTh U 00OCHOBBIBATH TUIIOTE3bI
KommyHukaTnBHbIe: BbISIBUTH
pOOJIEMBI, YMETh C JOCTATOYHOM
MOJIHOTOM ¥ TOYHOCTBIO BbIpaKaTb CBOU
MBICITH.

25 13 ONEeKTPOCKOIL. Komb6unuposa | 3HakomcTBO C Hayuaresi:onpenensars PeryasiTuBHBIC:yMETD dopmupoBaHUe
OrekTpuieckoe HHBITE yPOK YCTPOICTBOM HaJIM4He 3apsja ¢ MOMOLIBIO CaMOCTOSITEIILHO BBIJIEISTh KOMMYTaTUBHOMN
oJe. 3/IeKTPOCKONa, QJIEKTPOCKOIIa TMO3HABATEIIbHYIO LEJIb. KOMIICTCHTHOCTHU B
Jenumoctb dbopmupoBaHme Monyuar Bo3Mo:kHocTh | Ilo3HaBaTelbHBIC:yMETb o0uIeHnn 1
IJIEKTPUUECKOTO npeacTagnenus o6 HAYYHUTbCS : ONIPENIEIIATh aHAIM3MPOBATh U CUCTEMATU3UPOBATh COTPYJHHUYECTBE
3apsja. 371EKTPUYECKOM Nose 1 HaJIMYHUe 3JIEKTPUIECKOro TIONs | 3HAaHUS, BBIBOIUTH CICICTBUS, CO CBEPCTHUKAMHU
OJeKTpoH. €10 CBONCTBAX. yCTaHaBIMBATh IPUYNHHO- U YYUTENEM,

CJIC/ICTBEHHBIE CBSI3U, CTPOUTH 3HaHHE OCHOB
JIOTUYECKYIO 1IEIb pacCyXICHUM, 30pOBOr0 00Opasa
BBIZIBUTATh 1 00OCHOBBIBATH THIIOTE3bI KU3HU U
KoMMyHukaTHBHBIe: BELIBUTH 3/10poBbecOeperaio
po0IEeMBI, YMETh C JOCTAaTOUYHON LIUX TEXHOJIOTUH,
MOJIHOTON M TOYHOCTBIO BBIPa)kaTh CBOM | IPaBHII IOBEACHUS
MBICIIH. B UpE3BBIUAIHBIX
CUTYaIHsX.
26 14 Crpoenne atoma. | KomOurmpoa | ®opmmupoBaHue Hayuarcs: popmynupoBaTh PeryasiTuBHBIE:BBIICTATE U ®dopmupoBaHUe
HHBIH YPOK MOHSTHS TUCKPETHOCTH | TOHSTHE JUCKPETHOCTH OCO3HABATh YJAIIUMCS TO, YTO YKe COLMAMBHBIX
anekTpuueckoro 3apsaa | IMoayuar BO3MOKHOCTh | YCBOCHO B KypcE OKPY)KAIOIIEro MUpa M | KOMITETECHIIHH:
W TIpeICTaBIICHUS 00 HAYYHUTbCSI: pabOTaATh C | dTO emle MOIEKHUT YCBOCHHIO, YBaKEHUS K

OJICKTPOHC KAaK YaCTHUILIC
C HAUMCHBIIINUM
QJICKTPHUICCKUM

TCKCTOM y‘I€6HI/IKa

OLCHUBATDb KA4Y€CTBO U YPOBCHb
YCBOCHUA MaTCpHrala.
HOSHaBaTeJI])H])leZyMeTL

JINYHOCTH U €e
JIOCTOMHCTBAM,
JIOOp O’KENaTENEHO




3apsAaoM. AQHAJIN3UPOBATh U CUCTEMATU3UPOBATh T'O OTHOLIEHUSI K
3HAHMS1, BEIBOUTD CIICIICTBHS, OKPY’KaIOIIUM
yCTaHaBJIMBATh IPUINHHO-

CIIEZICTBEHHBIE CBSI3HU, CTPOUTh
JIOTHYECKYIO LIeTIh PacCyACHUH,
BBIJIBUTaTh 1 00OCHOBBIBATH TUIIOTE3bI
KommyHukaTuBHbIe: BRIIBUTE
MPOOJIEMBI, YMETh C IOCTATOUHOU
MOJTHOTON M TOYHOCTBIO BEIPaXKaTh CBOU
MBICTIH.
27 14 OO0bscHeHUE KombunupoBa | 3HaKoMCTBO cO Hayuyatcsi:00bACHATE ONBITHL, | PeryjasiTuBHble: ymeTb ®DopMupoBaHue
. CTPOCHHEM aToMa, MOATBEP)KJIAIOIINE  CTPOCHHE | CaMOCTOSITENBHO BBIICIATh KOMM yHHKaTHBHOM
3EKTPUYECKUX HHBIH ypPOK .
TUTaHeTapHOM MOJIENbIO aToMma, MIO3HABATENbHYIO IIEJIb. KOMITETEHTHOCTH B
SIBJICHUH. aToMma Pesepdopna. IMonyuar Bo3moxkHocTh | Ilo3HaBaTeJbHBIC:yMETDH OOIIIEHNH U
Tposomuuki 1 HAYHUTBCS: OOBSCHATh | aHAJIM3UPOBATh M CUCTEMATU3UPOBAThH COTPYJHHUYECTBE
OCHOBHBIC CBOWCTBAa MOJEKYJ, | 3HaHUS, BBIBOIUTH CICICTBUS, CO CBEPCTHUKAMHU
HETIPOBOJAHUKHU ¢u3u4eckue  SABIEHUMS ~ HA | YCTaHABJIMBATh NPHUYMHHO- U YYUTEJIEM.
OCHOBE 3HaHUH O CTPOCHUM | CIEICTBEHHBIC CBSI3H, CTPOUTH
JJIEKTPUUECTBA. .
BEILIECTBA. JIOTUYECKYIO 1IEMb pacCyKJCHUM,
BBIIBUTaTh 1 OOOCHOBBIBATH TUIIOTE3bI
KoMMyHukaTHBHBIe: BELIBUTH
1poOIEeMBI, yMETh € IOCTATOYHON
MOJIHOTON M TOYHOCTBIO BBIPa)KaTh CBOU
MBICJIH.
28 15 DNeKTpUIeCKuit Kom6uuuposa | BbiacHeHue Hayuatcsi: popmynanpoBatsb PeryasiTuBHBIC: yMETH ®dopmupoBaHUe
Tok. VCTOUHMKH HHBIH YpoK d)VI3VIHeCKOl71 npupoabl YCi10BUsI BOSBHUKHOBEHUS U CaAMOCTOATECIIBHO BBIJACIIATH KOMMyraTHBHOﬁ
3IEKTPUYECKOrO TOKa, CyIIE€CTBOBaHUSA TIO3HABATEIIbHYIO LEJIb. KOMIICTCHTHOCTH B
JJIEKTPHUIECKOTO 3aKpensieHue 3HaHuii 3JEKTPUUECKOTO TOKa ITozHaBaTe/IbHBIE:YMETH 00IIeHNH U
oK. 06 ycnosmax MHonyuar BO3MOXKHOCTh | aHAIM3MPOBATh U CUCTEMATH3HPOBATh COTPYJHHUIECTBE
BO3HUKHOBEHUSA U HAYYUTbCSI :IKCIICPIMEHTAIBH | 3HAHWS, BEIBOIUTH CICICTBUS, CO CBEPCTHHKAMHU
0 TOMyYaTh 3J1. TOK OT Pa3HBIX | YCTaHaBJIMBATh MPHIMHHO- U YIUTENEM,

cyuwiecTsoBaHMA
31EKTPUYECKOro TOKa.

HNCTOYHHKOB

CIIC/ICTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKYIO LIETIb PACCYKIEHUH,
BBIJIBUTaTh M 0OOCHOBBIBATH TUIIOTE3bI
KommyHukaTuBHbBIC: BRIIBUTH
MpoOJIEMBI, YMETb C IOCTATOYHON
MOTHOTON ¥ TOYHOCTBIO BBIPAXKaTh CBOU
MBICITH.

3HaHWE OCHOB
3I0pOBOTO 0Opasa
JKU3HU U
310poBbecOeperaio
IUX TEXHOJIOTUH,
TIPABHJI TIOBEICHAS
B Upe3BEIYAHHBIX




CUTyalusXx.

29 16 JnekTpuyeckas Kom06unnpoBa | BbiicCHEHWE, W3 KaKuX Hayuarcsi:cocTaBiisiTh CXEMbI PerynsiTuBHBIE: BBIIENSATD U ®dopmupoBaHue
uenb U ee HELIE ypOK yacreli cocTouT AIIEKTPUYECKUX TeTIeH OCO3HABaTh YJaIIUMCS TO, YTO Y)KE KOMM YHUKaTUBHOMN
COCTaBHble 3N1EKTPUYECKaA Lenb, IMomy4yar TaTh BO3MOKHOCTH YCBOCHO B Kypce OKPY’KaroIero MiUpa 1 | KOMIIETEHTHOCTH B
YacTW.DieKTpHHe 06bACHEHNE HAYYHTBCS: COOMPAThH YTO ellle MOJJIEKUT YCBOCHHIO, OOILEHNH U
ckuii TOK B Ha3HaUeHNA Kaxaoil MPOCTEUIIINE ANEKTPUUECKHE OLICHMBATh Ka4eCTBO U YPOBEHb COTPYJHHYECTBE
METaIIaX. 4ACTU 3/1EKTPUYECKON eI YCBOCHUsSI MaTepHaa. CO CBEpPCTHHKAMU

Lenw, GopMUpOBaHNe ITo3HaBaTebHBIE: YMETD U yYHUTENEM.
aHaJM3MPOBATh U CUCTEMaTH3HPOBATh

HaBblka cOopKu

- 3HAHUS, BEIBOAUTD CIIEJICTBUS,
MpoCTenLLINX
. yCTaHaBIMBATh IPUYNHHO-

NIEKTPMHECKNX LIENEN, CJIC/ICTBEHHBIE CBSI3U, CTPOUTH

3HakomcTBo ¢ JIOTHYECKYIO IETh PACCYKICHHIH,

ocobeHHoCTAMM BBIIBUTATh ¥ 0OOCHOBBIBATH TUTIOTE3HI

SNEKTPUHECKOro ToKa B KommyHukaTuBHbIe: BRIIBUTE

MeTannax v MpOOJIEMBI, YMETb C IOCTATOYHON

3N1eKTponTax. MOJIHOTON M TOYHOCTBIO BBIPa)KaTh CBOU
MBICJIH.

30 16 HeiicTBus KombunupoBa | 3HaKOMCTBO C HayuaTtesi:onpenensats PeryasiTuBHBIE:BBIICTATE U ®dopmupoBaHue
JJIEKTPHUIECKOTO HHBIH YPOK MIPEBPAILIEHUEM SHEPTUH | HampaBlICHUE 1. TOKA OCO3HABaTh YJAIIUMCS TO, YTO YKe KOMMYTaTHBHOMN
TOKa. anekTpuueckoro toka B | IMoayuar BO3MOKHOCTh | YCBOCHO B Kypce OKPY’)KAIOIEro MUpa M | KOMIIETEHTHOCTH B
Hamnpasnenue JIpyryue BUIBI SHEPTUH. HAYYHUTbCS:00BSCHATD YTO €IIIe NMOUISKHUT YCBOCHHIO, 00IIeHNH U
JIEKTPHUUECKOTO NpEeBpaIleHne JHEPTrHuHM  3J. | OIEHUBATH KAUY€CTBO M YPOBEHb COTPYJHHUIECTBE
TOKa. TOKa B Ipyrvi€ BUIIBI S3HEPTUU YCBOCHUSI MaTepHana. CO CBEPCTHUKAMHU

ITozHaBaTesIbHBIE: YMETD U YIUTENEM,

AHAIM3MPOBATh U CHCTEMATH3UPOBATh
3HAHMWS, BHIBOAUTD CIICIICTBHS,
YyCTaHaBIMBATh IPUINHHO-
CIIC/ICTBEHHBIE CBSI3U, CTPOUTH
JIOTHYECKYIO LIETb PacCyKACHUMN,
BBIJIBUTaTh M 0OOCHOBBIBATH TUIIOTE3EI
KommyHukaTuBHbBIC: BBIIBUTH
MpoOJIEMBI, YMETb C IOCTATOYHON
MOTHOTON ¥ TOYHOCTBIO BBIPAXKaTh CBOU

3HAHHUE OCHOB
3I0pOBOT0 0Opasa
JKU3HA U
310poBbecOeperaio
IUX TEXHOJOTUH,
TIPaBWJI TIOBEJICHUS
B UpE3BBIYAIHBIX
CUTYaIHSX.




MBICJIN.

31 17 Cuna TOKa, Ypok- Beenenue HoBoM Hayuaresi: npuMeHsTh 3HaHue | PeryiasiTHBHBIE:COCTaBIATH IUIaH dopMHpOoBaHUe
Enuaunsr — cunbl (u3MUECKO BEITMUNHBI MaTeMaTUKH B BUJIE PEIICHUS | pEIIeHHs 3a/1a4d, CAMOCTOSTEIBHO ycToMunBOH
Toka. Pemenue BRGACHIA — cuJj1a TOKa ¥ €AUHUILY ypaBHEHHH. CBEPSTH ACHCTBUS C 1IENBIO U MOTHBAIIUH K
3ajau. HOBOT'O €€ U3MEPEHUsl - aMIep. Momyuar BO3MOKHOCTH | HCIPaBIIATH OIIMOKH. 00yueHHIO Ha

HOHSTHS HAYYHTHCH: oBnazers | Ilo3HaBaTejbHbIe:BHIOMpATh HAHOOJIEE | OCHOBE alNrOpUTMa
Hay4YHbIM noaxoaomM K 3(1)(1)GKTI/IBHI>IG MECTOAbl PEHICHUA 3a1a4 peuICHuA 3a1a4.
pELIEHHIO 3a/1au. B 3aBHCUMOCTH OT KOHKPETHBIX
ycnoBuit. KonTponupoBats u
OLIEHUBATH IIPOIIECC U PE3yNbTaThI
JIeATENbHOCTH.
KoMMyHHUKATHBHBIC:yMETh BBIIBUTH
npo0ieMy, HHULIMATUBHO COTPYAHMYATD
B TIOHCKe 1 cOope nH(popMaLuu Ui ee
paspeleHus
33 17 AwmriepMmerp, Ypoxk- ®opmupoBanue HaBplka | HaywarTesi:npencraBisiTh PerynsituBHbIE: DOPMHUPOBATH YMEHHE YcBoeHue npaBui
cOOpKH 3JIEeKTpUUECKOI pe3yabTaThl I3MEPEHUS B BUJE | IPaBWIBHO MOCTaBHTH Hepes co00i MIOBE/IEHUS B
W3mepenue cuisl MIPaKTHKYM
LIETIH, TIOJIb30BAHUE TaOMHIL, BBINOIHATD 3a/1ady, aJleKBaTHO OLIEHUTh YPOBEHb IIKOJIE,
TOKa. aMIIEPMETPOM, HCCIIE0BATENbCKUN CBOMX 3HAHMW U YMEHUH, HAUTH ¢dbopmupoBaHue
JaGopatopHas M3MEPEHUE CHITBI TOKA. SKCIIEpUMEHT, PaboTaTh B Hambosee mpocToit Snoco6 pemreHus OGepeKHOrO
TpyIIe 9KCTIEpUMEHTAILHON 3ajauML. OTHOILEHHUS K
pabora «Cbopka Moayuar Bo3MoxkHocTh | Ilo3HaBaTeabHBIE:(HOPMUPOBATH LIKOIBHOMY
SICKTpHYCCKO HAYYHUTbCS :aHATN3UPOBATh YMEHHS CaMOCTOSITEIBHO MPOBECTH 000pYIOBAHUIO.
pe3yNbTaThl, AENATh BEIBOJIBI 9KCTIEPUMEHT W HAaOIOAEHHUS, CIIETATh
enu n BBIBOJI, CAMOCTOSTENTFHO OIIEHUTh

U3MEPEHUE CHUIIBI
TOKa B cc
Ppa3InIHBbIX

y4qacTKax».

COOCTBEHHBIN PE3YIIbTAT.
KommyHukaTuBHble:Pa3BuBaTh
MOHOJIOTHYECKYIO U THAJIOTHYECKYFO
peub, yIacTBOBAaTh B KOIJICKTUBHOM
00CYXAEeHIH TIPO0IEM, yMETh
WHTETPUPOBATHCS B TPYIITY
CBEpPCTHUKOB M CTPOUTH C HUIMHU
MPOAYKTUBHOE B3aNMO/ICHCTBHE.




34 18 OneKkTpuuecKoe Kom6uuupoBa | Bexenue mossTus Hayuaresi: npuMeHsTs 3HaHue | PeryasiTHBHBIE:COCTaBIIATH IUIAH DopMHpOoBaHUE
. HaTpsDKEHUs U MaTeMaTUKH B BHJIE peIIeHUs | peLIeHus 3ajJad, CaMOCTOSTEIbHO yCTONUNBOM
HaNpsKEHHUE. HHBIN ypOK . N
3HAKOMCTBO C YpaBHEHHUH. CBEPATH JEHCTBUA C LIENbIO U MOTHUBAIIH K
E nunutie €JMHUIICH U3MEPEHUs oayuar BO3MOKHOCTh | HCIPaBJISATH ONIHOKH. 00yJYeHHIO Ha
—— HanpsKeHUsI. HAYYMThCS: oenanets | Ilo3HaBaTesbHBIE:BHIOMpATh HaMOOJIEE | OCHOBE alropuT™Ma
Hay4YHBIM MOAXO0JIOM K | 3¢deKkTUBHbIE METOBI pEIICHNUS 3a/1a4 peleHus 3a1ad.
pELIECHHIO 3a/1a4. B 3aBHCHUMOCTH OT KOHKPETHBIX
ycnoBuid. KoHTponupoBaTs u
OLIEHUBATh MPOLIECC U PE3yNbTaThI
JIeSITebHOCTH.
KoMMyHHKATHBHBIE:YMETh BBISIBUTH
l'IpO6J'[€My, MHUIOUATUBHO COTPYAHNYIATH
B TIoHCKe U cOope nuHdopmanuu s ee
paspelieHus
35 18 BonsTM™merp, Ypoxk- ®opmupoBanue HaBplka | Hay4yaresi:npencraBisiTh PerynsituBHbI€E: DOPMHUPOBATH YMEHHE YcBoeHue paBuil
MPaBUJIBHO MOAKIIIOYATh | Pe3yabTaThl U3MEPEHUS B BUJE | NPaBHIBHO IOCTAaBUTH Iepes co0oil MIOBE/ICHUS B
N3mepenue IIPAKTUKYM
BOJIBTMETD, ONPEACNISATh | TaOJUILl, BBIIOIHIT 3a/lady, aJIeKBaTHO OLIEHUTh YPOBEHb IKOJIE,
HaIpPSDKEHUS. LIEHY JEJICHUs HCCIIEOBATENbCKUN CBOMX 3HAHMW U YMEHUH, HAUTH ¢dbopmupoBaHue
JaGopatopHas BOJIBTMETPA, U3MEPATh JKCIIEPUMEHT, paboTaTh B Hanbosee MpocToi SnocoG peLieHus OepexHOro
HalnpspKeHUE Ha rpymIme 9KCTIEpUMEHTAIILHOM 3ajauM. OTHOILIEHHUS K
pabora Pa3IUYHBIX y4acTKax Ionayuar Bo3MoxkHocTh | Ilo3HaBaTeabHBIE:(HOPMUPOBATH HIKOIBHOMY
«  Vsmepemue LETIH. HAYYUThCS :aHAJN3UPOBATh YMEHHS CaMOCTOSITENBHO MPOBECTH 000pyI0BaHUIO.
pE3yJIbTATHI, 1eNaTh BBIBOBI 9KCIEPUMEHT U HaOMIOAEHNU, CLIeTaTh
HanpsDKEeHUs  Ha BBIBOJI, CAMOCTOSITENILHO OLIEHUTh
COOCTBEHHBIN PE3YIIbTAT.
Pa3IUYIHBIX
KommyHukaTuBHble:Pa3BuBaTh
yJacTKax MOHOJIOTHYECKYIO U IUAJIOTTYECKYFO
. peub, y9acTBOBAaTh B KOJIJIEKTUBHOM
IIEKTPUUECKOM
00CYyXIIeHIH MPOoOIeM, YMETh
LeTTN. MHTETPHUPOBATHCS B TPYIITY
CBEPCTHUKOB ¥ CTPOUTH C HUIMHU
MPOAYKTUBHOE B3aNMO/ICHCTBHE.
36 19 3aBHCHMOCTb Kom6uamposa | 3HakoMcTBO € HayuaTtcsi: npuMeHsTh 3HaHHE | PeryasiTHBHBbIE:COCTaBIIATH IUIAH DopmupoBaHHe
. JNEKTPUYECKIM MaTEMaTUKU B BHJE PEIICHMs | PELIeHUs 3aJadi, CAMOCTOSTEIbHO YCTONUYUBOU
CHIBI TOKa OT HHBIN ypOK . N
COIPOTHBIICHUEM YpaBHECHHUI. CBEPATH JACUCTBHSA C LIENBIO U MOTHUBAIUH K
HaNpsDKEHNS. MIPOBOJIHUKOB KaKk MHonyuar BO3MOKHOCTH | HCIPABIIATH OIIMOKHU. 00y4eHHIO Ha
DeKTpHecKoe (1)I/I3I/I‘IGCK9171 HAY4YHUThCH: osnanets | Ilo3HaBaTe/ibHbIE:BRIONPATH HANOONEE | OCHOBE aNTrOpPUTMA
BEMYHHOI, Hay4YHBIM MOAXO0I0M K | 3¢ddexTuBHBIC METONBI pEIIeHNS 33129 pelleHns 3a1a4.




COTIPOTUBJICHUE
MIPOBOTHUKOB.
E qunnna

COIPOTHUBJICHUS.

00BsICHEHNE TIPUP OJIBI
JNEKTPUUECKOT O
COIIPOTHBIICHUS Ha
OCHOBaHUH
3JIEKTPOHHOMN TEOpUH,
UCCIIEI0BaHNE
3aBUCHMOCTH
COIPOTHUBIIEHUS OT
TeOMETPUUECKUX
pa3sMepoB NMPOBOIHUKA.

PCUICHUTIO 3aaa4.

B 3aBUCHMOCTH OT KOHKPETHBIX
ycnoBuii. KoHTponupoBaTs U
OLICHMBATh MPOLIECC U PE3YIbTATHI
JEATENbHOCTH.
KoMMyHHUKATHBHBIE:yMETh BBISIBUTH
npo0JieMy, THUIMATHBHO COTPYIHHYATh
B TIOUCKe U cOope MH(popMaLu Ui ee
paspelieHus

37 19 3akon Oma mia | KomOunupoBa | YcraHoBneHue Hayuarcsi: npuMeHsTh 3HaHUe | PeryiasiTHBHBIE:COCTAaBIATH IUIAH dopmupoBaHue
y4acTKa LEIH. HEBIH YPOK 3aBMCMMOCTU MEX Y MaTeMaTI/IEI/I B BUJE PELICHUS | pELICHUs 32‘1‘}13.‘{1/1, CaMOCTOSTEIIBHO YCTOHYUBOU
CUNOM TOKa, YpPaBHEHUH. CBEPSATH IEUCTBUS C LEIBbIO U MOTHBALIAU K
HanpsKeHem Ha Iomyuar BO3MOKHOCTD | WCIIPABJIATH OIIMOKH. 00y4eHHIo Ha
OAHOPOAHOM yuacTKe HAYYHUThCA: oBnazers | Ilo3HaBaTe/bHbIe:BHIOMpaTh HAHOOJIEE | OCHOBE alNropuTMa
3NEKTPUYECKOI Lieni 1 HAay4HBIM HOIXO0J0M K | 3¢ ¢deKxTUBHBIC METOBI PEIICHNUS 312 peleHus 3aaa4.
conpoTMBeHmem aToro | PELLCHHIO 3az1ad. B 3aBHCHMOCTH OT KOHKPETHBIX
yuacTKa. ycnoBuil. Konrponuposats n
OLICHNBATh NPOLIECC U PE3YIBTATHI
JeATENbHOCTH.
KomMMyHMKaTHBHbBIE:yMETh BBIIBUTH
npobieMy, HTHULIMATUBHO COTPYAHUYATD
B TIOHCKe 1 cOope HH(pOopMaLu Ui ee
paspenieHns
38 20 Peocrarsl. Kom6uHupoBa | 3HAKOMCTBO C Hayuarcsi: npuMeHsTh 3HaHHe | PeryJIiTHUBHBIE:COCTABISTH IUIAH dopmupoBaHue
Pacuer HEBIH YPOK YCTPOMCTBOM U MaTeMaTHUKUd B BHUJE PELICHUS | pELICHUs 3a/add, CaMOCTOSITENbHO YCTOMYUBOM
COTIPOTHBIICHUS HCIIONB30BaHHEM ypaBHEHHH. CBEPATH ACHCTBHSA C LIENBIO U MOTHBAIIUH K
MIPOBOJIHUKA. peocTaToB Ui Monyuar BO3MOKHOCTH | HCIPaBIIATH OIIMOKH. 00y4YeHHIO Ha
VY nenpHOE PETYIHPOBKH CHIIBI TOKA | HAYYHMTBCS: oBimanerb | Ilo3HaBaTejbHble:BHIOMpATh HAHOOJEE | OCHOBE alropuTMa
COTIPOTHBIICHHE. B 1lend, GOPMHUPOBaHUE | HaydHBIM TIO/IXOZIOM K | 3¢dexTuBHBIC METOIBI PEIICHHUS 3319 pelIeHus 3aaa4.

Pemenue 3amau.

HaBBIKA pacdera
JNEKTPUUECKUX
CONPOTUBIICHU I
MIPOBOIHUKOB.

PEIICHNTO 3a1a4.

B 3aBUCHMOCTH OT KOHKPETHBIX
ycnoBuil. Kontponupoats u
OLICHMBATh MPOLIECC U PE3YIBTATHI
JIESITEAbHOCTH.
KoMMyHUKATHBHBIC:yMETh BBIIBUTH
po0sieMy, NTHAIMATHBHO COTPYIHUYIATh
B TIOKCKE U cOope nHpopmanmu s ee
paspeleHus




39 20 JlaGopaTopHast Ypok- OnpepeneHve Hayuarcsi:npencraBisite PerynsituBHBIE: YOPMUPOBATH YMEHUE YcBoeHue npaBuil
NpPOTUBAEHMA €3yNIbTAaThl U3MEPEHHS B BU/IE | MPaBHIBHO MOCTABUTH Tepen co0oi TOBEJICHUS B
pabora MIPaKTHKYM conpotiene pe3y P p p
NPOBOAHMKA, TaOJIHII, BBIMONHSITH 3aj1a4y, aJIcKBaTHO OLICHUTh YPOBEHb HIKOJIE,
«PerynupoBanue Mcnonbays 3akoH Oma, HCCIIeTOBATENBCKU I CBOVX 3HAHHUH W yMEHNH, HalTH bopmupoBaHue
J— ToKa HOpPMUPOBaHMe HaBbika | KCTICPHMEHT, pabotaTh B HauboJIee MPOCTOM Snoco6 pelieHus OCpPEIKHOTO
NO/Ib30BaHNS rpymme OKCTIEPUMEHTAIBHOI 3a1aun. OTHOIICHHS K
peocTaTtom». peocTaTom ans Moayuar Bo3MoxkHocTh | Ilo3HaBaTesbHBIE:(hOPMUPOBATH HIKOJBHOMY
HAYYMThCS :aHATH3UPOBATh YMEHHSI CAMOCTOSITEIIBHO TIPOBECTH 000pyI0BaHUIO.
NabopaTtopHasn peryanpoBaHua cubl
o pe3ybTaThl, 1eJaTh BBIBOIbI OKCTICPUMEHT U HAOMIOICHHUSI, ClIeTaTh
TOKa B 3/IeKTPUYECKOM
pa6ora BBIBOJI, CAMOCTOSITEIILHO OICHUTh
uenn, d)oplémposaHme COOCTBEHHBII pe3ysbTar.
«M3mepenne yMeHuA cobnpatb KoMmMyHuKaTHBHbIE: PasBuBath
aNeKTpUYEcKue Lenm
COnpoTMBAEHMA , MOHOJIOTHYECKYIO M THATIOTHUECKYIO
M3MEPEHNA B HNX CUNbI peub, y4acTBOBATh B KOJUIEKTUBHOM
npoBOAHMKAa  C TOKa M HanpsXKeHus 00cyxIeHIH IpodeM, yMeTh
npu MOMOLLM MHTETPUPOBATHCA B IPYIITY
MOMOLLbIO
amnepmeTpa u CBEPCTHUKOB M CTPOUTH C HUIMH
amnepmeTpa 7] BO/ZIbTMETPA. TMPOAYKTUBHOE BSaHMOACﬁCTBHC.
BO/ILTMETPAY.
40 21 [locnenoBarensH KombunupoBa | 3HaKOMCTBO C Hayuatesi: npuMeHsaTh 3HaHue | PeryasiTUBHBIE:COCTaBIIATh IUIAH ®dopmupoBaHue
. HOCTIEA0BATEIbHBIM MaTeMaTHKH B BHAE PELICHHS | peLIeHHs 3aJadd, CAMOCTOSTEIHHO YCTOIHYMBOH
0€  COCNUHCHHUE HHBIH YpOK 9 o
COEJMHEHUEM ypaBHEHHH. CBEPATH ACHCTBHSA C LIENbIO U MOTHBAIIUH K
MIPOBOJIHUKOB IPOBOJHHUKOB C Moayuat BO3MOYKHOCTh | HCIPaBIISATH OIIMOKH. 00yuYeHHIo Ha
3aKOHOMEPHOCTSIMH, HAYYHUTHCA: opimaners | Ilo3HaBaTejbHBIE:yMETH OCHOBE aJITOPUTMA
CYILLECTBYIOLIIMH B HAay4HBIM TIO/IXOZIOM K | aHaIM3UpOBATh M CHCTEMATHU3HPOBAThH peleHus 3a1a4.

LIETIH C
MOCJIEI0BATEIbHBIM
COCTMHCHUEM
TIPOBOTHIKOB.

PEIICHUTO 3a1a4.

3HAHMS, BHIBOAUTD CIICIICTBHS,
YyCTaHaBIHMBATh IPUINHHO-
CIJIC/ICTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKYIO LIETIb PACCYKIEHUH,
BBIJIBUTaTh M 0OOCHOBBIBATH TUIIOTE3bI
KoMMyHHUKATHBHBIE:yMETh BBIIBUTH
poOseMy, NHAIMATHBHO COTPYIHUIATh
B MTOMCKE U cOope MH(pOpManuy I ee
pasperieHnst




41 21 [TapamnensHoe Kom6uuupoBa | 3HakoMcTBO C Hayuaresi: npuMeHsTs 3HaHue | PeryasiTHBHBIE:COCTaBIIATH IUIAH DopMHpOoBaHUE
. MaTeMaTUKH B BHJIE peIIeHUs | peLIeHus 3ajJad, CaMOCTOSTEIbHO yCTONUNBOM
COEIMHEHHE HHBIN ypOK napasuieNnbHbIM . .
YpaBHEHHUH. CBEPATH JEHCTBUA C LIENbIO U MOTHUBAIIH K
NIPOBOJTHUKOB. COEZIMHEHUEM IHonyuar BO3MOKHOCTH | HCIPaBIIAThH OMIMOKH. 00y4eHHIO Ha
HPOBOJHIKOB 1 HAYYMThCS: oenanets | Ilo3HaBaTe/bHBIE:BHIOMPATH HANOONEE | OCHOBE alropuT™Ma
p Hay4YHBIM MOAXO0JIOM K | 3¢deKkTUBHbIE METOBI pEIICHNUS 3a/1a4 peleHus 3a1ad.
3aKOHOMEpPHOCTSIMH, PEILIeHHIO 3a/1ad. B 3aBHCHUMOCTH OT KOHKPETHBIX
ycnoBuid. KoHTponupoBaTs u
CYIIECTBYIOIIUMH B
OLIEHUBATh MPOLIECC U PE3yNbTaThI
LENH C MapauieIbHbIM JIeSITebHOCTH.
KoMMyHHUKATHBHBIE:YMETh BISIBUTD
COEZMHEHUEM
l'IpO6J'l€My, MHUIOUATUBHO COTPYAHNYIATH
MIPOBOTHUKOB. B IIOMCKe 1 cOope uHDOpMaIuu s ee
paspelieHus
42 22 CwMmernranHoe Ypoxk- 3akperuienne 3HaHUA o | Hayuartesi: mpuMmeHsaTs 3HaHUE | PeryJisiTHBHBIE:COCTABIATH IUIAH dopMmupoBaHue
Ppa3NUYIHBIX MaTeMAaTUKH B BUJE PELICHHUs | pEIICHHUS 3a/1a4d, CAMOCTOSTEIbHO ycTOH4HBOH
COEIMHEHHE MIPaKTHKYM . N
COEIMHEHUSX ypaBHEHHH. CBEPSITH ACHCTBUS C 1IENbIO U MOTHBALIH K
IIPOBOIHUKOB. MPOBOJHHUKOB U Ionayuar BO3MOKHOCTh | HCIPaBIISATH OIIMOKH. 00yuYeHHIo Ha
Pewere 3amaq (dopMHupoBaHNe YMEHHI | HAy4YHThCS: oBnaners | Ilo3HaBaTebHble:BEIOMpaTh HAUOONCE | OCHOBE anropuTMa
’ paccuuTHIBaTh Hay4HBIM MOIXO/I0M K | 3¢dexTuBHBIE METOIBI PEIICHNUS 3029 peleHus 3a1ad.
napameTpsl PELICHHUIO 3a/1a4. B 3aBUCHMOCTH OT KOHKPETHBIX
KOMOWHUPOBAHHBIX ycnoBuil. KonTponuposats u
nernei. OLICHNBATh MPOLIECC U PE3YIBTATHI
JIEATEbHOCTH.
KoMMyHHKATHBHBIE:YMETH BHISIBUTH
poOseMy, NTHAIMATHBHO COTPYIHUIATh
B ITOMCKE U cOope MHPOpMAaLNH [T ee
paspereHus
43 22 KouTponsHas Ypoxk- KouTpons u Hayuarcsi: BOCIpOU3BOANUTH PerynsiTuBHbBIE:COCTABIIATH IJ1aH dopMupoBaHue
OLICHUBAHHE 3HAHWM, npruoOpeTeHHBIE 3HAHWS, pelIeHns 3a1a4H, CAMOCTOSATENBHO LEIOCTHOTO
pabora 1o Teme KOHTPOJS . o N
YMEHHI 1 HaBBIKOB HaBBIKH B KOHKPETHOH CBEPATH JACUCTBHSA C LIENBIO U MHUPOBO33PEHUS,
«Crtpoenue yJanmxcs o JIeSITENBHOCTH. WCTIPABIISThH OIIHOKH. COOTBETCTBYIOILIET
H3Yy4EHHBIM TEMaM. Ilo3HaBaTebHBIC: pEIIATE 3302491 0 COBPEMEHHOMY
aToma. Cua

pa3HBIMU croco0aMu, BEIOUPATH

YPOBHIO pa3BHTUS




TOKa, HanOoee 3 PEeKTUBHBIE METO/IBI HayKd U
pewIeHusl, IPUMEHSTh HOJTyYeHHbIE 00IIIeCTBEHHON
HaIpsDKEHHe,
3HAHMS. MIPAKTHKH.
CONPOTHUBIICHUE) KoMmyHukaTuBHbIe: QOPMUPOBATH
KOHTPOJIb U CAMOKOHTPOITb TTOHSTHH U
aNTOPUTMOB.
44 23 Pabora n | KomOunupoBa | BeisicHeHue xapakrepa Hayuarcsi: npumensiTh 3Hanue | PeryJasiTHBHbIe:yMETh ®dopmupoBaHue
. 3aBHCHMOCTH MEXIY MaTeMaTUKH B BUJIE PEIICHHUS | CaMOCTOSTENHHO BBIACISTH YCTOHYUBOH
MOIIIHOCTh HHBIH ypOK . . .
9HEprHel, BbIIENsIeMOM ypaBHEHHH. TO3HABATENILHYIO LIEITh. MOTHBAIIUH K
3JIEKTPUYECKOT0 Ha y4acTKe LeTy, IMosyuar Bo3moxxHocTh | Ilo3HaBaTesbHBIE:BHIOMpPATh HanOoNee | OOy4YeHHWIO HA
oK. ANEKTPUYECKUM TOKOM HAYYHTHCH: oBnaneth | 3QQeKTHBHBIE METOABI PELICHHS 3a]a4 OCHOBE aJITOpUTMa
1 CONIPOTHUBJICHUEM Hay4YHbIM noaxoaom K B 3aBUCUMOCTU OT KOHKPETHBIX peuICHUA 3a1a4.
3TOr0 y4acTKa IIeTH. peLIeHHIo 3a1ay. ycinoBuii. KonTponupoBats u
OLIEHMBATh MPOLECC U PE3YIbTATHI
JIeATENbHOCTH.
KoMMyHHKATHBHBIC:YMETh BBISIBUTH
npo0iieMy, HHULMATUBHO COTPYAHUYATD
B TIOHCKe 1 cOope nH(popMaLyu JUis ee
paspeleHus
45 23 Harpesanue KomO6uuuposa | 3HaKoMCTBO ¢ 3aKOHOM Hayuarcsi: npuMeHsTh 3HaHue | PeryJsiTHBHbIE:COCTaBIIATH IUIAH dopmupoBaHe
NIPOBOJHUKOB. N [xoynsa-Jlenua u MaTeMaTUKU B BHUJE PELICHUs | pELICHUs 3a/add, CaMOCTOSITEIbHO YCTOWYMBOM
3akoH JIxoyms- HHBIH YPOK YHUBEPCAIBHOCTHIO ypaBHEHHH. CBEPSITH ACHCTBUS C 1IENbIO U MOTHBALIH K
Jlenna.  Jlamma 3aKOHA COXPaHEHUs U Monyuar BO3MOKHOCTh | HCIPaBIISATH OIIMOKH. 00yuYeHHIo Ha
HaKaJIUBaHUSL. TIPEBPAILECHNS SHEPTUH. HAYYUTbCS: oBnanets | Ilo3HaBaTesbHbIE:BHIOMpPATh HANOOJIEE | OCHOBE aIrOpUTMa
OJeKkTpoHarpesa HayYHBIM TIOAX 0ZIOM K | 3¢dexTuBHBIE METOIBI PEIICHHUS 33139 peuIeHus 3a1ad.
TeJIbHbIC PELICHHUIO 3a/1a4. B 3aBUCHMOCTH OT KOHKPETHBIX
TIPUOOPEIL. ycnoBuil. KonTponuposats u

OLICHHBATH MPOLIECC U PE3YIbTATHI
JeSATEITbHOCTH.
KomMyHHMKaTHBHBIE:YMETh BBISBHTD
npo0IeMy, MHULIMATUBHO COTPYAHHYATh
B MIOMCKE U cOope MH(pOpManuy i ee
paspenieHns




46 24 Koportkoe Kom6unupoBa | BeisicHeHHe mpUYnHBI Hayuartcsi: nmpumeHsTh 3HaHue | PeryjasiTHBHBIE:BBIACIATH U ®dopmupoBaHue
3aMbIKaHHE. . MePErpy3KH CETH U MaTeMaTUKH B BUJE PEIICHHUsS | OCO3HABaTh YYaIlUMCS TO, YTO yKe yCcTOW4HBOU
[Ipenoxpanuren HHBIH YPOK KOPOTKOT'O 3aMBIKaHUs, ypaBHEHHH. YCBOEHO B Kypce OKPY>KaroIlero MUpa 1 | MOTHBALUH K
. Pemenne 00BsICHEHUE Momyuar BO3MOKHOCTB | 4YTO €Ille NOJIEKUT YCBOSHHUIO, 00yueHUIO Ha
3ajad. Ha3HA4YeHUs HAYYHUTHCH: OBJIaJIETh | OlLIEHWBATh KAYECTBO U YPOBEHb OCHOBE aJITOPUTMa

NpeoXpaHHTENEH, Hay4HBIM TIO/IXO/IOM K | ycBOeHUs MaTepuaina. peleHus 3aaad.

U3y4eHUE YCTPOWUCTBA PELICHUIO 3a]a4. ITo3HaBaTe/IbHBIE: BEIOUPATh HanboIee

JIaMITbl HaKaJIMBaHUSI. 5P QEeKTUBHBIE METOIBI PEIICHUS 3a/1a4
B 3aBUCHMOCTH OT KOHKPETHBIX
ycnoBuid. KoHTponupoBaTs u
OLIEHMBATh MPOLECC U PE3YIbTATHI
JIeSTEIbHOCTH.
KoMMyHHKATHBHBIE:YMETh BISIBUTD
np06neMy, MHUIOHUATUBHO COTPYAHNYIATH
B ITOUCKE U cOope nH(pOpMaIuy Iy ee
paspenieHns

47 24 O0obmenne 1o Ypok- 3akperuienne 3HaHuil 0 | Hayuartesi: mpuMmeHsaTs 3HaHue | PeryJisiTHBHBIE:COCTaBIATH IUIAH ®dopmupoBaHUe
Teme oGobieie paboTe U MOLIHOCTH MaTeMaTHKH B BUJE PELICHWS | PCIICHHS 33/1a4H, CAMOCTOSTENLHO YCTOINYMBOH

JIEKTPUYECKOr0 TOKA, O | YpaBHEHHUH. CBEPATH ACHCTBHA C LIENbIO U MOTHBALIUH K
«DQNEeKTpUIECKHUE TEIJIOBOM JIeHCTBUM Monyuar BO3MOKHOCTh | HCIPaBIISATH OIIMOKH. 00yuYeHHIo Ha
J— TOKa, (POpMHUPOBaHHE HAYYHUThCSA: oBnaners | Ilo3HaBaTejbHble:BHIOMpATh HaHOOJIEE | OCHOBE alNropuTMa
HaBbIKa pacyeTa HAayY4HBIM HOIXO0JIOM K | addexTuBHBIE METOBI pEIICHNS 3a0a4 pelIeHus 3aaa4.
Pemenue 3anau. KOJINYECTBA TETUIOTHI, PELICHHIO 3a1a4. B 3aBHCHMOCTH OT KOHKPETHBIX
BBIZIENISIEMOTO B ycnosuil. Kontponuposats n
Pas3INYHBIX OLICHHBATH MPOLIECC U PE3YIbTATHI
IIEKTPUIECKUX IIETISIX. JesATEITbHOCTH.
KoMMyHHMKATHBHbBIE:YMETh BBIIBHTD
npo0ieMy, NHULIMATUBHO COTPYAHHYATD
B MIOMCKE U cOope MH(pOpManuy s ee
paspenieHus

48 24 O600menne 1m0 Ypok- 3akperutenne 3HaHui 0 | Hayuartcsi: mpuMmeHsaTh 3HaHHEe | PeryJsiTHBHBIE:COCTAaBIATH IDIAH ®dopmupoBaHUe

Tene KOHTpOAA paboTe 1 MOITHOCTH MaTeMAaTHKH B BUJE PELICHHS | PELICHHS 33/1a1H, CAMOCTOSTEINbHO YCTOHYMBOM
JJIEKTPUYECKOrO TOKa, O | YpaBHEHH. CBEpATH ACHCTBHSA C LIENBIO U MOTHBAIIUH K

«DNEeKTpUIECcKHe TETIIOBOM JICHCTBUH Homyuar BO3MOYKHOCTH | HCIPABIIATH OIIMOKH. 00y4eHHIO Ha

—— TOKa, )OpMHUpPOBAHHE HAYYUTbCS: osnanets | Ilo3HaBaTe/ibHBbIE:BRIONPATH HANOONEE | OCHOBE aNrOpUTMa
HaBBIKa pacyera Hay9IHBIM TIOAX OZIOM K | 3ddexTuBHBIC METONBI peIIeHNS 3312 pemIeHus 3a1ad.

Pemrenue 3amgay.

KOJIM4YECTBA TCIIJIOTHI,
BBIACIIACEMOI'O B

PCUICHUTIO 3aJ1a4.

B 3aBHCUMOCTH OT KOHKPETHBIX
ycnosuii. KoHTponmupoBaTs




Pa3IUYHBIX
SJIEKTPUYECKUX LIETISIX.

OIIEHUBATh MPOIECC U PE3YIIBTATHI
JIeATENBHOCTH.
KoMMyHHKATHBHBIE: YMETh BEISIBUTH
npo0JieMy, HHUIHATHBHO COTPYIHHYATE
B TIOMCKE U cOope HH(OpMAITHH TS ee
paspenieHus

49

25

JlabopaTopHast
pabota
«3mepenue
MOIIIHOCTHU u
paboTsl TOKa B
3JIEKTPUYECKOM

JIaMIIC».

Ypok-

NPaKTHKYM

3akperuieHue 3HaHu| o
paboTe ¥ MOITHOCTH
ANEKTPUUECKOT0 TOKA,
pasBuTHE
MPAaKTUYECKUX YMEHUN
Y HaBBIKOB
MOJIb30BAHUS
npubopaMu s
U3MEPEHUsI TapaMeTpoB
JJIEKTPUYECKUX LIETIEH,
(hopMupOBaHUe HaBbIKA
9KCNEPUMEHTAIIBHO
OIIPENIeNATh paboTy 1
MOIIHOCTb

DJIEKTPUYIECKOT' O TOKA.

HayuaTtesi:npenctaBisiTh
pe3yNbTaThl U3MEPEHUS B BUJIE
TaOJHII, BBITOIHATh
HCCIIE0BATEIbCKUI
AKCTIIEPUMEHT, paboTaTh B
rpymnmne

Ioayuar BO3MOKHOCTh
HAY4YHMThCS:aHAIN3UPOBATh
PE3YNIbTAThL, JENIaTh BEIBOJBI

PerynsiTuBHbIe: pOPMHUPOBATE YMEHHE
HPaBUIBHO MTOCTABUTH MEpes cOO0H
3ajady, aIekKBaTHO OLICHUTh YPOBEHb
CBOMX 3HAHUU M yMEHUW, HAUTH
HauOoJlee MPOCTOH Crocod pereHus
IKCIIEPUMEHTAIILHOM 3a/1auH.
ITo3HaBaTeIbHBIE: HOPMUPOBATE
YMEHHS CAMOCTOSITENTBHO TPOBECTH
9KCIEPUMEHT U HaOMIOAEHNs, ClIeIaTh
BBIBOJI, CAMOCTOSITEJILHO OLICHUTh
COOCTBEHHBIN pe3yIbTar.
KommynuxaruBubie:Pa3BuBath
MOHOJIOTUYECKYIO ¥ IHAJIOr HYECKYIO
pedb, y4acTBOBAThH B KOJUIEKTHBHOM
00CYXKICHHH MPOOIIEM, YMETh
HHTETPUPOBATHCA B IPYIIITY
CBEPCTHUKOB M CTPOUTH C HUIMH
IPOAYKTUBHOE B3aUMOJICHCTBHE.

Y cBoeHue mpaBuil
MOBEJICHUS B
IKOJIE,
¢dbopMupoBaHue
OCpPEIKHOTO
OTHOILICHUS K
LIKOJIBHOMY
000pY/I0BaHUIO.

Paznen:4. DiaekTpoOMarHuTHbIE SIBJICHHS.

Heab: @opMupoBaHHEe OCHOBHBIX IPUHUMIIOB JJIEKTPOMATHUTHBIX SABJICHHUU
KoaunuecTBo yacos: 6




50 25 MaruutHOe VYpok-nekius Hayuarest: onpenensts PeryasituBHBIC: yMETH dopMHpOoBaHUe
Hoe. dopmuposaHme HaJINYMe MarHUTHOTO OIS CaMOCTOSITENTLHO BBIIIEIST KOMM YHUKaTUBHOH
HaYYHbIX Homy4ar BO3MOKHOCTH | TIO3HABaTEIbHYIO LETb. KOMIIETEHTHOCTH B
MarnuTHOe Toie npeacTaBneHuii o HAYYHTHCSI:yCTaHABIINBATD IMo3naBaTenbHbBIE: YMET OOIIEHNH U
HpAMOrO  TOKa. MaFHUTHOM NoAE U CBSA3M MEXIy JJIEKTPUYECKMM | aHaJIU3UPOBATh U CUCTEMAaTHU3UPOBATh COTPYAHUYECTBE
yCTaHOBAIEHME CBA3MN TOKOM W MarHUTHBIM TIOJIEM 3HaHUS, BBIBOJAUTH CIEACTBHS, CO CBEpCTHUKAMHU
MarHutHble MEAY SNEKTPUUECKNM yCTaHaBJIMBATh IPUINHHO- U yIUTEIIEM.
CIIE€ZICTBEHHBIE CBSI3HU, CTPOUTh
JIUHUH. TOKOM U MarHMTHbIM .
nonem JIOTUYECKYIO 1IEMb pacCyKJCHUM,
BBIJIBUTaTh U 00OCHOBBIBATH TUIIOTE3bI
KommyHukaTuBHbIe: BEIsIBUTH
npoOJIeMbl, YMETh C JOCTATOYHOM
TIOJTHOTOM Y TOYHOCTBIO BBIPaXKaTh CBOU
MBICITH.

51 26 MaruutHoe none | KomOunupoa | 3HaKOMCTBO C Hayuarcsi:ipeacraBisTe PeryasituBHbIE: yMETHh dopmupoBaHUe
KaTYILLIKH c HHBITE yPOK YCTPOHCTBOM pe3yJIbTaThl U3MEPEHUSI B BUIE | CAMOCTOSITEIBHO BBIJCISTh KOMMYTaTUBHOMN
TOKOM. 3JIEKTPOMAarHUTOB U MX TaOMNULL, BBINOIHAT MO3HABAaTENIbHYIO 11eNb, (GopMUpoBaTh KOMIICTEHTHOCTH B
OJIeKTpOMarHuT MPUMEHEHHUEM UCCIIEZ0BATEIbCKUH YMEHHE IPaBUIbHO MOCTABUTh HEpe]] o0uIeHnn 1
Bl u ux JKCIIEPUMEHT, paboTaTh B co0oii 3a/1auy, aileKBaTHO OLICHUTb COTPYJHHUYECTBE
IIPUMEHEHHE. rpymIme YpPOBEHb CBOUX 3HaHUH U YMEHHH, CO CBEPCTHUKAMHU
JlabopaTopHast Hoaxyuyar BO3MOYKHOCTh | HalTH Hambolee IPOCTOl crocod U YYUTEIIEM,
pabora «Cbopka HAYYUTbCS :aHATU3UPOBATh peLIeHHsI SKCIIEPUMEHTAIBHON 3aJauiL. 3HaHHE OCHOB
3JIEKTpOMarHura pE3yJIbTATHI, 1eNaTh BBIBOBI ITo3HaBaTebHBIE: YMETD 30pOBOr0 00Opasa
U HCCIe0BaHUE aHAIM3MPOBATh U CUCTEMAaTH3UPOBATh KU3HU U
€ro AEHCTBUD) 3HAHMS, BHIBOAUTD CIICIICTBHS, 3/10poBbecOeperaio

YyCTaHaBIMBATh IPUINHHO- IIMX TEXHOJIOTHH,
CIJICICTBEHHBIE CBSI3U, CTPOUTH MIPaBWJI TIOBEJCHUS
JIOTUYECKYIO LIETIb PACCYKIECHUH, B UpE3BBIUANHBIX
BBIJIBUTaTh M OOOCHOBBIBATH TUIIOTE3bI CUTYaIHsX.
KommyHukaTuBHble: BisiBUTH

pOOIEMBbI, YMETb C TOCTATOYHON

TIOJIHOTON M TOYHOCTHIO BBIPa’KaTh CBOH

MBICIIH.

52 26 ITocTosiHHBIE Kom6uumposa | 3HakomcTBO CO Hayuarcsi:hopmynanpoBatb PeryasituBHBIC: yMETH DopMHpOBaHUE
MarHUTEI. . CBOMCTBaMH CBOICTBA TTOCTOSTHHBIX CaMOCTOSITENTLHO BBIJIEIISITh COIMAJIBHBIX
MarnuTHOe 1oie HHPIH YPOK TIOCTOSTHHBIX MarHUTOB, MarHuToB, IOHUMATh MO3HABATEIIFHYIO LIEITh. KOMITETEHIIHH:
TTOCTOSTHHBIX (hopmupoBanue peanbHOCTh U 0OBEKTUBHOCTD ITosnaBaTesIbHBIE: YMETD YBaKEHUS K
MarHuTOB. TTOHUMAaHHS PEATEHOTO CYIIIECTBOBAHUSI MAaTHUTHOTO AHAJM3MPOBATh U CUCTEMATH3HPOBATh JIMYHOCTH U €e




MarnuTHOe Toie ¥ 00BEKTUBHOTO ToJIst 3HAHMS1, BEIBOIUTD CIICIICTBHS, JIOCTOMHCTBAM,
3emin. CYILIECTBOBAHUS Momyuar BO3MOKHOCTH | YCTaHAaBIMBATh IPUYUHHO- J00poXKeTaTeIbHO
MarHUTHOTO TOJIA, HAYYHTHCH : TIOSICHST CIIC/ICTBEHHBIE CBSI3U, CTPOUTH T'O OTHOLIEHUSI K
TIOSICHEHHE MPOUCXOXK/IEHHE MAarHUTHOTO | JIOTHYECKYIO LETb PAaCCYKACHHH, OKPYXKaIOLIM
MPOUCXOXK]IEHHE nosist 3emMiu BBIJIBUTaTh U 00OCHOBBIBATH T'MIIOTE3bI
MarHUTHOTO MOJIs KommynukaTuBHble: BesiBUTH
3emin NpOoOJIEMBI, YMETb C IOCTATOYHON
MOJIHOTON M TOYHOCTBIO BHIPaXKaTh CBOM
MBICJIH.
53 27 HeticTBue KomOunmpoBa | 3HakOMCTBO C Hayuarcsi:onpenensts PeryJisiTHBHbBIE: BBIICISATD U dopmupoBaHue
. JefCTBMEM MarHUTHOTO | HampaBJeHHe CHJIbI AMIepa OCO3HABaTh YJaIIUMCS TO, YTO Y)KE KOMM yHHKaTHBHOM
MArHuTHOI' o HHBIN YPOK
TIOJISL Ha TIPOBOJTHHK C Iloayuar BO3MOKHOCTh | YCBOCHO B KypCE OKPYXKAIOIIEro MUpa M | KOMIIETEHTHOCTH B
oJIA Ha TOKOM, C IIPOABJICHUEM Hay‘ll/lTBCﬂ:Obe{CHﬂTb 4TO €UI€ MOMICKUT YCBOCHHUIO, O6LI_I€HI/II/I H
ﬂeﬁCTBHﬂ CHJIBI yCTpOﬁCTBO )51 TMPUHIAIT OLEHHUBATHb Ka4€CTBO U YPOBEHb COTPYAHHUYIECTBE
MPOBOIHIK ¢ Awmnepa, 0ObsiCHEHHE JEUCTBMSL  DIICKTPOJABUTATENsl | YCBOEHMS Marepuana. CO CBEPCTHUKAMHU
TOKOM. YCTpOHCTBA U MOCTOSIHHOTO TOKa ITo3HaBaTesbHBIC: YMETD U YYUTEJIEM.
. NPUHLUIA JEHCTBUS aHAIM3MPOBATh U CUCTEMATU3UPOBATh
ONeKTpUUECKU
JJIEKTPOJBUTATENS 3HaHUs, BBIBOAUTH CIEACTBHA,
JBUTATElb. MOCTOSIHHOTO TOKa yCTaHaBIMBATh IPUYNHHO-
CJIC/ICTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKYIO 1IEIb pacCyKICHUM,
BBIJIBUTaTh 1 0OOCHOBBIBATH TUIIOTE3bI
KomMMyHukaTHBHBIe: BELIBUTH
NpoOIEeMBI, yMETh € IOCTATOYHON
MOJIHOTON M TOYHOCTHIO BBIPa’KaTh CBOU
MBICIIH.
54 27 KouTponsHas Ypok- KouTpons u Hayuarcsi: BOCIpOU3BOANUTH PerynsiTuBHbBIE:COCTABIIATD IJIaH DopMupoBaHue
OLICHMBaHNE 3HAHUM, pHUOOpETCHHBIE 3HAHUS, pelIeHus 3aja4H, CaMOCTOSITEIIbHO LETIOCTHOIO
pabora mo Teme KOHTPOJIS . o N
YMEHHI 1 HaBBIKOB HaBBIKH B KOHKPETHOH CBEpSITH ACHCTBUS C IIENBIO U MHPOBO33PEHHS,
«Pabora u yJanmxcs 1o JeATEIBHOCTH. WCIIPABIISITH OIIHOKH. COOTBETCTBYIOIIET
MOILHOCTS H3Yy4EHHBIM TeMaM ITozHaBaTesIbHbIE: PEIIATH 330291 0 COBPEMEHHOMY
pa3HBIMU crioco0aMu, BEIOUPATH YPOBHIO pa3BHTHL
AIEKTPHYECKOTO Hanbonee 3¢ (HEeKTHBHBIC METOIBI HAyKA U
ToKay, penIeHusl, IPUMEHSTh HOTyYeHHbIE 00IIeCTBEHHON
3HAHMS. MIPAKTHKH.
«DNeKTpOMarHUT KoMMyHuKaTHBHBIE: )OPMUPOBATH

HBIC SABJICHUS

KOHTPOJIb U CAMOKOHTPOJIb TOHATUN 1
aJITOPUTMOB.




Pa3nen:5. CBeTtoBble AB/eHUA.

KouauuecrBo yacos: 10

Heab: 3HaKOMCTBO ¢ IPUPO/IOii CBETA H €r0 CBOICTBAMH.

55 28 Hcrounuku Y pok-nekiust 3HaKOMCTBO C Hayuarcsi:onpenensits PerynsituBHBIE:yMETh camocTosATeNbHO | DopmupoBaHue
cBeTa. €CTECTBEHHBIMU H HCKYCCTBEHHBIE H BBIJIETISITh TIO3HABATENBHYIO 1ETTb. COLMAJIBHBIX
MCKYCCTBEHHBIMHU €CTECTBEHHbIE ICTOYHUKHU IMo3naBaTesbHbIE:YMETH KOMITETEHIIHH:
PacnipocTtpanenu WCTOYHUKaMH CBETa, cBeTra aHaJIM3MPOBaTh U CHCTEMATH3HPOBATh YBaXXEHUSI K
- pasbsCHEHNE 3aKOHa Iloayuar BO3MOKHOCTDH | 3HAHUS, BHIBOIUTH CIICIICTBUSL, JIMYHOCTH U €€
MPAMOJIMHEUHOT' O HAYYHUTBCA:PA3BACHATL 3aKOH yCTaHaBJIUBAaTh NPUIUHHO- JOCTOMHCTBAM,
pacnpocTpaHeHus NPSMOIMHEWHOT O CIIEICTBEHHBIE CBA3H, CTPOUTh JI00poXKeTaTeabHO
cBeTa, OOBsACHEHHE pacrnpocTpaHeHus JIOTUYECKYIO 11eTTh PacCyXIeHUH, T'O OTHOULICHUSI K
MpUpoOJabl COTHEYHBIX U CBETa.00bSICHATH npupoay BBIABUI'aTh U 06OCHOBLIBaTI) TUIIOTE3bI OKPY>Xarouum
JYHHBIX 3aTMEHHUH COJTHEYHBIX U ayHHbX | KoMmyHuKaTHBHBIE: BELBUTH
3aTMEHUI MpOOJIEMBI, YMETb C JOCTATOYHON
HOJTHOTOH M TOYHOCTBIO BBIPaXkaTh CBOU
MBICIIHL.
56 28 OtpaxkeHue Kom6uHupoBa | 3HAKOMCTBO C Hayuarcsi: popmynupoBath PerynsituBHBIE:yMETH dopmupoBaHue
. 0COOEHHOCTSMU 0COOEHHOCTH CaMOCTOSATEIBHO BBIIETATH KOMMYHUKaTUBHOH
CBeTa.  3aKOHBI HHBIN ypOK
pacnpocTpaHeHHs CBeTa | paclpOCTpaHEHHs CBETa Ha MO3HABATENBHYIO LIEITb. KOMIIETEHTHOCTH B
OTpaKEeHHS Ha TpaHuLe pa3zaena TpaHULe pa3lera ABYX Cpex IMo3HaBaTeabHBIE:yMETH o0LIeHnn 1
- JBYX CpeJl, U3y4eHHe Monyuar BO3MOKHOCTh | aHAJIM3HMPOBATH U CUCTEMATU3UPOBAThH COTPYIHUYECTBE
CBEICHHH O 3aKOHAX, HAYYHMTBCS : M300paKaTh 3HaHWSL, BBIBOIUTH CIICIICTBUS, CO CBEpCTHHKAMH
KOTOPBIM TTOJYHHSAETCS OTpaKeHHBIH JTyq yCTaHaBIMBATh IPHINHHO- U YYHTEJIEM.
9TO SBJICHUE CIIEICTBEHHBIE CBS3H, CTPOHTh
JIOTUYECKYIO LIETIb PACCYKIECHUH,
BBIZIBUTATh ¥ 00OCHOBBIBATH THIIOTE3bI
KommyHukatuBHble: BeIsIBUTE
npoOIEMBI, yMETh C IOCTATOYHOU
TIOJTHOTOW M TOYHOCTBIO BBIPAXKATh CBOU
MBICIIH.
57 29 ITnockoe Kombunmupoa | PackpsiTie HayuaTtcsi:BbIACTATh PerynsiTuBHbIC: yMETD dopMupoBaHue
. ocobeHHoCTEH 0COOEHHOCTH 3€pKaJIbHOTO CaMOCTOSITENTLHO BBIJIEIISITh YCTOWYHBOTO
3epKajio. HHBIA YpOK
3epKaJIbHOTO 1 OTpPaKEHHs CBETa MO3HABATEIIFHYIO LIEITh. nHTEepeca K
muddyzaoro IMoayuar B03MO:kHOCTH | Ilo3HaBaTelbHBIC:yMETH H3Y4EHHIO HOBOTO.

OTpaKCHUA CBCTA,

HAYYUTBCAIIDUMCHATL 3aKOH

AHAJIM3UPOBATb U CUCTECMATU3UPOBATH




NpUMEHEHHE 3aKOHa
OTpaKEHHUS JIJIsI
MOCTPOCHHUS
U300paKCHUS B
IIIOCKOM 3epKalie

OTPaXKEHHS ISl TIOCTPOEHHS
U300paKeHHss B IUTOCKOM
3epkaie

3HAHUS, BEIBOAUTH CIIEICTBYS,
YCTaHABJIMBAThH IIPUUNHHO-
CJICZICTBEHHBIC CBSI3HU, CTPOUTh
JIOTUYECKYIO LIETIb pacCyKAeHUH,
BBIJIBUIaTh U 000CHOBLIBATE TUITOTE3EI
KommyHukatuBublie: BEIsIBUTE
MPOOJIEMBI, YMETh C IOCTATOUHOU
MOJTHOTON M TOYHOCTBIO BBIPaXKaTh CBOU
MBICJIH.

58 29 [penomnenue KomoOunmnposa | YrayOnenue u Hayuarcsi: popmynupoBaTh PeryJsiTHBHbBIE BBIICISATh U dopmupoBaHue
cBeTa. AEL ypOK cHCTeMaTH3aLHA 3aKOH IPENOMJICHHS CBETa OCO3HABATh YYAIHMCS TO, UTO YIKE YCTOWYIHUBOTO
3HaHUU 00 Iloayuar BO3MOKHOCTH | YCBOCHO B KypCE OKPY)KAIOIIeT0 MHpa B | HMHTEepeca K
0COOEHHOCTSIX HAYYMTBCSI:CTPOUTh YTO €eIlle MOJICKHUT YCBOCHHUIO, M3Y4EHHIO HOBOTO.
pacrpoCTpaHEeHus CBeTa | MPETOMIICHHBIN JTyd OIICHHBATh KAU4eCTBO U YPOBEHb
Ha TpaHuLe pa3zena YCBOGHHMS MaTepuala.
IBYX Cpefl, 3HAKOMCTBO ITo3HaBaTeabHBIE:yMETD
YYaIIUXCs ¢ 3aKOHAMHU CaMOCTOATEIIBHO CO3/1aBaTh AITOPUTM
MPEJIOMJICHHSI CBETa JiericTBui.O0e30macHo U 3 GEKTHBHO
HCIIONB30BaTh J1a00paTOpHOE
00opynoBaHue, MPOBOIUTH TOYHbIE
U3MEPEHHs U aJJeKBaTHO OLICHUBATh
TIOJTy4EHHBIE PE3YIbTaThL.
KommynukaTuBHbie: BeiBUTH
NpoOIEeMBI, yMETh € IOCTATOYHON
TIOJTHOTOW M TOYHOCTBIO BBIPAKAaTh CBOU
MBICIIH.
59 30 JIun3el. KomOuuuposa | 3Hakomcteo c avHsamu, | HayuaTesi:ompenensats pasHbie | PeryasiTuBHble:ymMeTh DopMupoBaHue
OnTmiccKas HHBIH YPOK UX GU3NYECKUMM BUIIBI JIH3 CaMOCTOSATEIBHO BBIIEIATH KOMMYHUKaTHBHOU
cBOMCTBAMM U Homyuar BO3MOKHOCTH | TO3HABATENIBHYO IICIb. KOMIIETCHTHOCTH B
CHJIA JIMH3BL XapaKTepUCTUKaMM HAYYHMTBCS :XapaKTePH30BaTh IMo3naBaTeabHBIE:yMETD o0LIeHNN 1
(u3HYecKre CBOWMCTBAa W CHIIY | aHAIM3HPOBATh U CHCTEMAaTH3MPOBATH COTPYIHHYECTBE
JIMH3 3HAHWSL, BBIBOIUTH CIICIICTBUS, CO CBEpCTHHKaAMH
YCTaHaBIMBATh IPHINHHO- U YYHTEJIEM.

CIIEZICTBEHHBIE CBSI3U, CTPOUTh
JIOTHYECKYIO LIETb PacCyKACHUMN,
BBIJIBUTaTh M 0OOCHOBBIBATH TUIIOTE3bI
KommyHukaTuBHbBIC: BRIIBUTH
MpOoOJIEMBI, YMETb C TOCTATOYHON




IOJIHOTOR U TOYHOCTBIO BbIpaKaTb CBOU
MBICJIN.

60 30 N3zobpaxenws, Ypok- dopmupoBaHue Hayuarcsi:crpouth PerynsiTuBHBIE: BBIIENSATD U ®dopmupoBaHue
aBaCMbIe HpAKTHKYM NPaKTUYECKNX ymthm M306pal>KeHHﬂ JlaBaeMble 0CO3HaBaTh ydalluMcs TO, UTO yXkKe counanLHqu-
NPUMEHEHMA 3HAHUN O JIMH30U1 YCBOCHO B KYpC€ OKPYKarouiero Mupa u KOMIICTCHIIUU
JIUH30H. CBOWCTBAX IMH3 ANs IHonyuar BO3MOKHOCTH | YTO €lle NOATEKHUT YCBOSHHUIO, YBa)KE€HUS K
HaXOMAeHWA HAY4UTHCS:ONPe/IENATh OLIEHUBATh KayeCTBO U yPOBEHb JIUYHOCTH U €€
M306paxKEHM CBOICTBa M300paXKEeHUI YCBOGHHSI MaTepuana. JIOCTOWHCTBAM,
rPadUIECKMM METOAOM ITo3naBaTebLHbBIE: YMETh JI00poXKeTaTeabHO
CaMOCTOSITENIFHO CO3/IaBaTh aJTOPUTM IO OTHOUIEHUS K
nercTBri.0e30macHo U 3P HEKTUBHO OKPY’KaIOIIUM
UCII0JIb30BaTh J1ab0paTOpHOE
00opynoBaHue, IPOBOAUTH TOUHbIE
U3MEPEHUs! U a/IeKBaTHO OLICHUBATh
MOJIyYCHHBIE PE3YIIbTATHL.
KomMMyHuKaTHBHBIC: BEIIBUTD
1poOIEeMBI, yMETh € IOCTATOYHON
MOJIHOTON M TOYHOCTBIO BBIPa)KaTh CBOU
MBICJIH.
61 31 Pemenne 3amau Ypoxk- ®opmupoBanue HaBplka | Haywartesi:pemats 3a1a4u Ha PerynsiTuBHBIC: BBIIEIATE U dopMmupoBaHue
Ha IOCTPOEHHUE TIOCTPOEHHUS JIy4Yeil B MOCTPOCHHE M300paKSHUH 0OCO3HaBaTh Y4alIUMCS TO, UTO Y)Ke YCTOMYUBOM
n300pakeHNH, TPAKTHIYM JIMH3aX, IPOBEACHUE Moayuar BO3MOXKHOCTh | YCBOEHO B KypCe OKPYKAIOLIEr0 MUpa U | MOTHUBALMH K

MIOTYYEHHBIX TIPH
TIOMOIIH JIMH3

aHaJIM3a U300paKEeHUH,
MIOJTyYEHHBIX €
TIOMOIIBIO JINH3

HAYYHMTBCS :TIPOBOIUTE AHAJIN3
n300paKeHHi

YTO €IIIe NMOUISKHUT YCBOCHHIO,
OLICHNBATh Ka4EeCTBO U yPOBEHb
YCBOCHUSI MaTepHana.
Ilo3naBaTenbHBIE: BEIONpPATH HaubOIEE
3((eKTUBHBIE METOIBI PEIICHNUS 3a1a4
B 3aBUCHMOCTH OT KOHKPETHBIX
ycnoBuil. KonTponuposats u
OLICHMBATh MPOLIECC U PE3YIBTATHI
JIeATETbHOCTH.
KoMMyHHUKATHBHBIE:YyMETh BBHISIBUTH
po0sieMy, NTHAIMATHBHO COTPYIHUYIATh
B TIOKCKE 1 cOope nHpopmanmu s ee
paspereHus

0o0y4eHHIo Ha
OCHOBE aJITOPUTMA
pelIeHus 3a1a4.




62 31 dopmyna KomOuuupoBa | BrisiBnenue cBsizu Hayuaresi:onpenensats PeryasituBHBIC: yMETH dopMHpOoBaHUe
TOHKOM JIUH3BI HELIH YpOK MEXKAY (OKYCHBIM (hokycHOE paccTOsTHUE JIMH3BI CaMOCTOSITENTLHO BBIIIEIST KOMM YHUKaTUBHOH
pacCTOSHUEM JIMH3BI C Moayuyat BO3MOKHOCTH | TIO3HABaTEIbHYIO LETb. KOMIIETEHTHOCTH B
paccTosHHEM OT HAYYHUTHCSI:BBISIBIATE  CBsi3b | Ilo3HaBaTesabHBIE yMETh OOIIEHNH U
npenMeTa JIo JIMH3BI 1 MEXIY (OKyCHBIM | aHaNIW3UPOBATh U CUCTEMATU3HPOBAThH COTPYIHUYECTBE
OT N300paxeHus 10 paccTosHUEM JMH3BI W | 3HaHWS, BHIBOJIUTH CICICTBUS, CO CBEPCTHHKaMHU
JIMH3BI, 3HAKOMCTBO C paccTosHUeM OT IpenMeTa 0 | YCTaHaBIMBATh IPUYMHHO- U yYUTENEM.
MOHSTHEM ONTHYECKOH JIH3BI CIIC/ICTBEHHBIE CBSI3U, CTPOUTH
CHJIBI JINH3BI JIOTMYECKYIO LIEIb PAaCCyKICHUH,
BBIJIBUTaTh U 00OCHOBBIBATH TUIIOTE3bI
KommyHukaTuBHbIe: BESIBUTH
npo0JIeMbl, YMETb C JOCTATOYHOM
MOJIHOTOM U TOUHOCTBIO BbIpaKaTb CBOU
MBICITH.
63 32 JlaGopaTopHast Ypok- JKcnepuMeHTaIbHOE Hayuarcsi:nipecraBisiTh PeryasTuBHbie:hOpMUPOBATL YMCHUE YcBoeHue npaBuil
pabora HpAKTHKYM nonyyeHune pe3yJIbTaThl U3MEPEHUSI B BU/IE | NPaBUIBHO OCTaBUTH Hepe] co0oi MIOBE/ICHUS B
n306paskeHus, TaOMNULL, BBINOIHAT 3a/lady, aJIeKBaTHO OLIEHUTh YPOBEHb IKOJIE,
«Ilomyuenne [aBaemble IMH30M, HCCIIEN0BATENBCKIM CBOMX 3HAHWM ¥ yMCHUM, HAWTH bopmupoBaHne
H30BpaeHu onpesenexme JKCIIEPUMEHT, paboTaTh B Hanbosee MpocToi Snoco6 peLieHus OepexHOro
OKYCHOTO PACcCTOAHMA rpymIme 9KCTIEpUMEHTAIILHOM 3ajauM. OTHOILIEHHUS K
npu HOMOLIH U ONTAYECKOMN CHIbI Monyuar Bo3MoxkHoOcTh | Ilo3HaBaTenbHBIE:(HOPMUPOBATH HIKOJIEHOMY
HHH3ED AVIH3bI HAYYUTbCS:aHAJIM3UPOBATh M | YMEHUSI CAMOCTOSTEIBHO IPOBECTH 000pyI0BaHUIO.
JienaTh BBIBOJBI 9KCIEPUMEHT U HaOMIOAEHNU, CLIeTaTh
BBIBOJI, CAMOCTOSITENILHO OLIEHUTh
COOCTBEHHBIN PE3YIIbTAT.
KommyHukatuBHble:PazBuBath
MOHOJIOTHYECKYIO U IUAJIOTTYECKYFO
peub, y9acTBOBAaTh B KOJIJIEKTUBHOM
00CYyXIIeHIH MPOoOIeM, YMETh
MHTETPHUPOBATHCS B TPYIITY
CBEPCTHUKOB ¥ CTPOUTH C HUIMHU
MPOAYKTUBHOE B3aNMO/ICHCTBHE.
64 32 KouTponsHas Ypok KoHTposb 1 Hayuarcsi: BoCIpoH3BOIUTH PeryasiTHBHBIC:COCTABIATD IIAH dopMupoBaHue
pabora Mo Teme KOHTPOIS ou,eHMB:aHme 3HaHW, npruoOpeTeHHbIE SHAHMA, PEILICHHA 38/1a19H, CAMOCTOATENLHO LEJIOCTHOTO
YMEHUM U HaBbIKOB HaBBIKH B KOHKPETHOH CBEpSTH ACHCTBUS C IIENBIO U MHPOBO33PEHHS,
«CBeroBbIC yUaLLMXCA MO JIeATEITbHOCTH. WCTIPABIISThH OIIHOKH. COOTBETCTBYIOIIET
SBICHISD W3ydeHHOI Teme ITozHaBaTesIbHBIE: PEIIATH 330241 0 COBPEMEHHOMY

pa3HBIMU croco0aMu, BEIOUPATH

YPOBHIO pa3BHTUS




Haubomnee 3¢ HEKTHBHBIC METOIBI HAyKA U
pEIICHHS], TPUMEHATD TOTYYCHHbIC 00LIECTBEHHOMN
3HAHUSL. MPaKTHKH.
KomMmyHnukaTuBHbBIE: hOPMHUPOBATH
KOHTPOITb X CAMOKOHTPOJIb MOHATHIH 1
AJITOPUTMOB.
Pa3znen:MNoBTopeHune n 0606weHne matepnana
Heas:IloBTOpeHue, 00001eHNe U CHCTEMATH3ALMS MaTepHaJIa
KonnuectBo yacos: 4
65 33 Pe3epBHbIit Komo6unuposa | I[loBTOpeHHE OCHOBHBIX Hayuarcsi: npuMeHsTh 3HaHUe | PeryiasiTHBHBIE:COCTAaBIATH TUIAH dopmupoBaHue
YPOK. HEBIH YPOK BOIIPOCOB Kypca MaTeMaTI/IFI/I B BUJE PELICHUS | pELICHUs 321}1an/1, CaMOCTOSTEIIBHO YCTOMYMBOH
MoBTopeHue. ¢m3uku § Kiacca ypaBHEHHH. CBEPATH ACHCTBHA C LIENbIO U MOTHBALIUH K
Moayuyar BO3MOKHOCTH | HCIPaBIIATH OIIMOKH. 00y4eHHIo Ha
HAYYHUThCH: oBnazers | Ilo3HaBaTe/bHbIe:BHIOMpATh HaHOOJIEE | OCHOBE anropuTMa
HAay4HBIM HOIXO0JOM K | 3¢ ¢deKxTUBHBIE METOBI PEIICHNUS 3124 peleHus 3aaad.
PELICHHIO 3a/1a4. B 3aBHCHMOCTH OT KOHKPETHBIX
ycnoBuii. KoHTponupoBaTs u
OLICHMBATh MPOLIECC U PE3YIBTATHI
JEATENbHOCTH.
KomMMyHMKAaTHBHbIE:yMETh BBIIBUTH
npo0iIeMy, HHULIMATUBHO COTPYAHMYATD
B IIOMCKE 1 cOope MH(pOpManuu I ee
paspenieHns
66 33 PesepBHbIit Kom6uumuposa | IloBTOpeHHE OCHOBHBIX Hayuarcsi: npuMeHsaTh 3HaHuE | PeryJiiTHBHBIC:COCTABIATH IUIAH DopMupoBaHue
YPOK. HHLTE ypoK BOIIPOCOB Kypca MaTeMaTHKH B BHZIE PELICHHS | peUIeHHs 3aadd, CAMOCTOSTEIHHO YCTOHYMBOH

MNosTopeHue.

¢u3nku 8 kmacca

YpaBHEHHUH.

MMonyyar BO3MOKHOCTh
HAYYUThCS: OBJIaJIETh
Hay9IHBIM TTOAX OZIOM K

PEIICHNTO 3a1a4.

CBEpSITH ACHCTBUS C IIENBIO U
HCTIPABIIATH OIIHOKH.
Ilo3naBaTenbHBIE: BEIONpPATH HAaUOOIEE
3((eKTUBHBIE METOIBI PEIICHNUS 3a1a4
B 3aBUCHMOCTH OT KOHKPETHBIX
ycnoBuil. Kontponuposats u
OLICHMBATh MPOLECC U PE3YIBTATHI
JIeATETbHOCTH.
KoMMyHHUKATHBHBIE:YyMETh BBHISIBUTH
po0sieMy, NTHAIMATHBHO COTPYIHUYIATh

MOTHBAIIUH K
00y4YeHHIO Ha
OCHOBE aJITOPUTMA
pelIeHus 3aaa4.




B TIOHCKE U cOOpe MH(pOpMAIIHU TS ee
paspenieHus

67 34 Pe3epBHbIN Kombunuposa | IloBTOpeHHE OCHOBHBIX Hayuarcsi: npumensTh 3Hanue | PeryJsiTHBHbIE:COCTaBIISTH TUIAH ®dopmupoBaHue
YPOK. HELIE ypOK BOIIPOCOB Kypca MaTeMaTHKH B BUJC PCLICHUS | PCIICHHS 33/a4H, CAMOCTOSTENLHO YCTOHYUBOH
MosTopeHue. ¢m3uku § Kacca ypaBHEHHH. CBEPSTH ACHCTBUS C 1IENBIO U MOTHBAIIUH K
IHonyuar BO3MOKHOCTh | HCIPABIISTH OIIHOKH. 00y4eHHIO Ha
HAYYHTHCH: oBnazers | Ilo3HaBaTe/bHbIe:BHIOMpaTh HaHOOJIEE | OCHOBE aNropUTMa
Hay4YHbIM noaxoaom K ad)q)eKTl/IBHI)Ie MECTOAbl PEHICHUA 3a1a4 peuICHuA 3a1a4.
PELICHUIO 3a/ad. B 3aBHCUMOCTH OT KOHKPETHBIX
ycnoBuit. KonTponupoBats u
OLIEHMBATh MPOLECC U PE3YIbTATHI
JEATENbHOCTH.
KomMMyHuMKaTHBHbIE: yMETh BBIIBUTH
npo0ieMy, HHULIMATUBHO COTPYAHMYATD
B TIOHCKe 1 cOope nH(popMaLuu Ui ee
paspenieHns
68 34 Pe3epBHbIN Kom6unuposa | IloBTopeHHe OCHOBHBIX Hayuatcsi: npuMeHsTh 3HaHuE | PeryJsiTHBHBIE:COCTaBIIATH IUIaH dopmupoBanue
YPOK. HHBIH YPOK BOIIPOCOB Kypca MaTeMaTHKH B BHAE PELICHHS | peLIeHHs 3aJadd, CAMOCTOSATEIHHO YCTOIHYMBOH

MNosTopeHue.

¢bus3uku 8 Kiacca

YpaBHEHHUI.

Ionayuar BO3MOKHOCTD
HAY4YHMTbCH: OBJIAJIETh
HayYHBIM TOIXO0A0M K

PEIICHNUTO 3a1a4.

CBEPSITH ACHCTBUS C 1IENbIO U
UCIIPABJISITH OIIUOKH.
Ilo3naBaTenbHbIE:BEIONPATH HANOOIIEE
3¢ deKTUBHBIC METOBI PEIICHHUS 33129
B 3aBUCHMOCTH OT KOHKPETHBIX
ycnoBuil. KontponupoBats u
OLICHMBATh MPOLIECC U PE3YIBTATHI
JIeATEbHOCTH.
KoMMyHHKATHBHBIE:YMETh BEISIBUTH
poOseMy, NHAIMATHBHO COTPYIHUIATh
B MIOMCKE U cOope MH(pOpManuy i ee
paspereHus

MOTHUBALIH K
00y4EHHIO Ha
OCHOBE aJITOPUTMa
peLIeHHS 3a1a4.




