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IHosicHuTEIbHASA 3aAIIUCKA
[Tporpamma no ¢usuke ans 11 kimacca pa3paboTaHa B COOTBETCTBHH € aBTOPCKOI paboueii mporpammoii: M.A. IletpoBoii ,
N.I". KynukoBoii "Pabouas nporpamma k tuaun YMK I'.5l. Msikumena, M.A. TlerpoBoii .®u3uka .ba3ossiii yposens 10-11 kmacc”.
YMK::
1.Pabouas mporpamma .®Pusuka. ba3osslii ypoenb. 10-11 kmaccer../coct. M.A.IletpoBa, N.I". Kynukosa .-M.:/[poda,2019.
2.Yuebnuk : ['SI.Mskumes, M.A.IlerpoBa. ®u3uka. 11 xmace. — M.: Jlpoda, 2021r.
3. KontponsHble U camoctosTenbHeie paboTel mo ¢u3uke 10 kmacc k yueOHuky I.S.Mskumea @umsmka. 10 wmacc. I'pommeBa O.M. —-M.:
NznarensctBO «OK3amen» 2018.
e nmporpamMmbi:
—CHCTEMaTHYeCKOe U3yUCHNE CBOWCTB, 3aKOHOB, SIBIICHUIA U 00BEKTOB OKPY)KAIOILIETO MHUPA;
-hopMHUpPOBaHKE HAYUYHBIX MPEJICTABICHUN O (PU3UUECKHUX MPOIIeccax
—pa3BHUTHE JIOTHIECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, aHATUTUIECKON JIOTHKH;
—TIOJIrOTOBKA ariapara, sl U3y4eHHUs] CMEeXKHBIX JUCIUTUINH;
—BOCIIMTAaHHUE CPEJCTBAMHU HAYYHBIX MPEICTABICHUH KyJIbTYPHl JHYHOCTH;
—OTHOIIIEHHE K PU3UKE KaK K YaCTH OOIIeUEIIOBEYECKON KyJIbTYphl Yepe3 3HAKOMCTBO C UCTOpUEH €€ pa3BHUTHS;
OcHoBHBIE 3a1a4H:
—00ecTeunTh YpOBHEBYIO JU( dHepeHITHaIiO B X01e 00yUeHHUS;
—o0ecrieunTh 0a3y 3HaHHM, TOCTATOYHYIO JJIs MPOJIOKEHUST 00pa30BaHMS;
—c(hOopMUPOBaTh YCTONUYMBBIA HHTEPEC YUAIIUXCS K IPEIMETY;
—BBISIBUTH U PA3BUTh MaTeMaTHUECKHE, ECTECTBEHHOHAYYHbIE U TBOPUYECKHE CIIOCOOHOCTH;
MecTto npeaMera B yueOHOM IJIaHe
—KonnyecTBo yueOHBIX yacoB: B rog —70 gacoB (2uaca B Henemnto, 35 yueOHBIX HEJEINb)
—@DOopMBI TPOMEKYTOUHON M UTOTOBOM aTTECTAllMU: KOHTPOJIbHBIE PA0OTHI, CAMOCTOATEIbHBIE PAOOTHI, TECTHI.
—YpoBeHb 00ydeHHsT — 0A30BBIN.
—Cpok peanuzanuu padoueil yaeOHOM MporpaMMbl — OJTMH yUEOHBIH 0.

1. IlnannpyemMbie pe3yabTaThl OCBOeHHs Y4eOHOro npeamera « Pusnka»

HporpaMMa o0ecreynBaeT AOCTHUIKCHUS CIICAYIOIHNX PE3YJIbTATOB OCBOCHUS O6paSOBaTCHLHOﬁ nporpaMmmMbl OCHOBHOI'O 06mero 06p330BaHI/I$[Z

JIMUHOCTHBIMM pe3yjJabTaTaMu OCBOCHUA KypcCa (I)I/IBI/IKI/I 11 xmacca SIBISIOTCS:

1) CchopmMupoBaHHOCTB MO3HABATENBEHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yYaronIiXCst

2) YOeXIeHHOCTh B BOBMOYKHOCTHU MO3HAHHS TPHPOABI, B HEOOXOAMMOCTH Pa3yMHOTO HCIOJIB30BaHUS JOCTIKECHUI HAYKA M TEXHOJIOTHH JUIS JTAJIbHE UIIEro
Pa3BUTHS YeJIOBEUECKOTO OOIIECTBA, YBAKEHHE K JESITEIsIM HayKH U TEXHUKHU, OTHOIICHHE K (PU3UKE KaK 2JIEMEHTY 00IIeYeIOBEYECKON KYIbTYphl

3) CamocCTOATENFHOCTD B IPHOOPETEHUN HOBBIX 3HAHWH M TIPAKTHYECKUX YMEHUN



4) TOTOBHOCTH K BEIOOPY JKU3HEHHOTO IIYTH B COOTBETCTBHH C COOCTBEHHBIMH MHTEPECAMHU M BO3MOXKHOCTSIMU

5) MoruBamus 00pa3oBaTEeIbHOM AEATEILHOCTH 00YYaIOIINXCS HA OCHOBE JINYHOCTHO-OPUEHTUPOBAHHOTO TIOAX01a

6) dopmupoBaHHE LIEGHHOCTHOTO OTHOILIEHHS JAPYT K JAPYTY, YYUTEII0, aBTOPAM OTKPBITHI 1 N300pETeHUil, pe3yapTaTaM 00ydeHUs.
MeTtanpeaMeTHbBIMHU pPe3yJIbTaTAMHM OCBOCHHUS Kypca ¢pu3uku 11 xmacca sSBistoTcs:

1) OsmnazeHue HaBBIKAMU CaMOCTOSTECIBHOTO MPUOOPETCHUsS HOBBIX 3HAHU, OpraHU3alMd Y4eOHOUM JesTENbHOCTH, MOCTAHOBKHM MEJlIed M 3anad,
IUIAaHUPOBAHUS, CAMOKOHTPOJISA U OLIEHKH PE3YIbTATOB CBOEH EATEIbHOCTH, IPEABUACHNS BOBMOKHBIX PE3YJIbTATOB CBOEH AEATEIbHOCTU

2) IloHumanue pa3nuyuuii MKy HCXOJAHBIMU (pAKTAMH U TUIIOTE3aMU VIS UX OOBSICHEHHSI, TCOPETHUSCKUMU MOJICIISIMU U pealTbHBIMH 00ObEKTaMHU, OBJIJICHUE
YHHUBEPCAJIHHBIMU Y4eOHBIMU NIEHCTBHSMHU Ha MPHUMEPAxX THIOTE3 Il OOBSCHEHUS! M3BECTHBIX (DAKTOB M AKCIIEPHUMEHTAIBHONW MPOBEPKHU BBIIBUTAEM BIX
TUTIOTE3, Pa3pabOTKU TEOPETUUECKUX MOJIEICH MPOIECCOB U SIBJICHUMN

3) ®opmupoBaHHE YMEHUH BOCHpUHHMMATh, TNepepadaThiBaTh W TPEIbSIBIATH HWHPOPMAIMIO B CIOBECHOW, OOpa3sHOHW, CcHUMBOJIMYECKOW (opmax,
aHAJIM3UPOBaTh W IMepepadbaThiBaTh MOJYYEHHYIO HH(GOpPMAIMI0O B COOTBETCTBHM C IOCTaBJICHHBIMHU 3a/ladyaMH, BBIIEISATH OCHOBHOE COJEpXKaHHE
MIPOYUTAHHOTO TEKCTA, HAXOIUTh B HEM OTBETHI HA TIOCTABJICHHbBIE BONIPOCHI M M3JIaraTh UX CAMOCTOSITEIbHO

4) TlpuoOpeTeHHe OIBITA CAMOCTOSATENLHOIO IOWCKA, aHaiuu3a W O0TOOpa HWH(OPMAIMU C WCIOJb30BAHHEM PA3JIMYHBIX HCTOYHHKOB, M HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH, JUIsl pEIIeHUs T03HABATEIbHBIX 3a/1a4

5) Pa3BuTHE MOHOJOTMYECKOW U TUAJOTMYECKOW PEUH, YMEHHUS BBIPAXaTh CBOM MBICIIH, Pa3BUTHE CIIOCOOHOCTH BBICIYIIMBATH COOCCEIHNKA, CITOCOOHOCTH
MIOHUMATh €r0 TOUKY 3pEHHUs, TPU3HABaTh MPaBO JAPYroro YyeJIoBeKa Ha MHOE MHEHUE

6) OcBoeHHe IPUEMOB JICHCTBHIA B HECTAHIAPTHBIX CUTYAIUSX, OBJIAICHUE IBPUCTHYCCKUMHI METOaMH PELICHHUS MPOOIeM

7) dopmupoBaHUE YMEHUI pabOTaTh B IPYIIE C BHIIOJHCHUEM PA3IMYHBIX COLMAIBHBIX POJICH, MPEICTABIATh U OTCTAMBATh CBOM B3IJLIIBI M YOSK ICHHS,
BECTH TUCKYCCHIO.

OO0mMMH npeAMeTHBIMH Pe3yJibTaTaMM OCBOEHUS Kypca ¢pu3uku 11 kinacca SBISIOTCS:

1) 3HaHWsS O MPHPOJEC BAXKHEHIINX (HIUUSCKHX SIBICHUN OKPYKAIOIIEr0 MHpa M MOHUMaHUE CMbICIa (H3UYSCKHX 3aKOHOB M 3aKOHOMEPHOCTEH,
PaCKpBIBAIOIIUX CBSI3b U3YUYEHHBIX SIBICHUI

2) YMeHue MoJIb30BaThCsl METOJaMU HAyYHOTO HCCIICAOBAHMS SIBJICHHH MPUPOJBI, TMPOBOJANTh HAOIOACHHS, TUIAHKPOBATh U BBIOJHITH IKCIIEPUMEHTHI,
oOpabaThIBaTh pe3ysbTaThl M3MEPEHUN C MOMONIbIO TabIuI, rpapukoB, Gopmysa, OOHAPYKHMBAThb 3aBUCUMOCTH MEXAY (U3NYECKUMHU BEIHMUYWHAMU,
OOBSACHATH MOJTYYECHHBIE PE3YNIbTAThl, OLIEHUBATH TPAHUIIBI IOTPEUTHOCTEN PE3yIbTaTOB U3MEPEHU N

3) YMeHue npuMeHSTh TCOPETUUECKHE 3HAHMS 110 (U3HUKE Ha MPAKTHKE, peliaTh (GU3NUECKHE 3aa4i Ha IPUMCHEHHE TIOTyYSHHBIX 3HAHHUN

4) YMeHHE W HaBBIKM TPUMEHCHHS IOJYYCHHBIX 3HAHHH Ui OOBSICHCHHS MPUHIIMIIOB JCHCTBHS BAXKHEHIINX TEXHHUYCCKUX YCTPOWCTB, PEIICHHUS
MPAKTUYECKUX 3aJlad MOBCEIHEBHOM >KU3HH, oOecrieueHrne 0e30MacHOCTH CBOCH JKHU3HH, PAIlMOHAIBHOTO MPUPOAOIOIB30BAHUS U OXPaHbl OKpYXKarouei
cpenbl

5) ®opmupoBaHue yOEXKICHUS B 3aKOHOMEPHOU CBSI3U U MIO3HABAEMOCTH SIBJICHUI TPUPO/IbI, 00BEKTUBHOCTH HAYYHOTO 3HAHMSI, BHICOKOH IIEHHOCTH HAYKH U
Pa3BUTUU MaTEPUATFHON U TYXOBHOU KYNbTYpPHI JIFOAEH

6) Pa3BuTHE TEOPETUYECKOTO MBIIIJICHHUS HA OCHOBE (POPMHPOBAHUS YMCHUN yCTAaHABIUBATh (PAKThI, Pa3INYaTh MPUYUHBI U CICICTBUS, CTPOUTH MOJICIU U
BBIJIBUTATh THIIOTE3bI, OTHICKUBATh U (DOPMYIHPOBATH 10KA3aTEIbCTBA BBIIBUHYTHIX THIIOTE3, BBIBOAUTH U3 SKCIIEPUMEHTAIBHBIX ()aKTOB U TEOPETUUYECKUX
Mojienel (pu3nUecKrue 3aKOHOMEPHOCTH

7) KoMMyHHMKAaTUBHBIC YMEHUS JIOKJIAbIBATh O pPe3yJbTaTaX CBOETO HCCICIOBAHMS, y4acTBOBATh B JIUCKYCCHH, KPAaTKO M TOYHO OTBEYaTh Ha BOTIPOCHI,
YMEHHE MCIOJIb30BaTh CIIPABOYHYIO JTUTEPATyPy U APYTUe UCTOUHUKU WH(POPMAIIUU ISl apTyMEHTUPOBAHHOM 3allIUTHI CBOCH TOUKH 3pEHUS



IIpeaverHbie pe3ybTaThl 00yueHHs 1o ydyeOHomy npeamery «@Dusmka» B 11 kiacce mpencTaBiieHbl B COACPKaHUHM Kypca MO TeMaM. B pesynbrare
ocBoeHHA yueOHOTo npenmeta (hu3nku 3a Kypc 11 kimacca oOyyaromuicss HAy4YuTes:

1) CoOmronars npaBuiia OE30MACHOCTH U OXPaHbI TPyIa MpU padboTe ¢ 1ab0paTopHBIM 000PYIOBAHUEM

2) TloHMMaTh CMBICT OCHOBHBIX (PU3MYECKUX TEPMHUHOB, H3y4aeMbIX B Kypce (usuku 11 knacca

3) PacmosnaBath nmpo06IeMbl, KOTOPBIC MOKHO PEIIUTh MPU MMOMOIIN (PU3HMYECKUX METOJIOB

4) AHanM3MpOBaTh OT/ACIILHBIC ATAIIBI IPOBECHUS MCCICIOBAHUI U HHTEPIPETUPOBATh PE3y/IbTaThl HAOIIOACHHIA U OTIBITOB

5) CraBuTh ONBITHI 10 HCCICIOBAHUIO (GHU3UUSCKUX Tel U (U3MUSCKUX SBJICHHIA O3 WCIOJb30BAaHHUS MPSIMBIX W3MEPCHUH, (OPMYIHPOBATH
npooeMy/3aaauy/1eib SKCIepUMEHTa, COOMPaTh YCTAHOBKY W3 MPEJIOKEHHOTO 000pyA0BaHUs, IPOBOIUTH OMBITHI i (POPMYTUPOBATH BHIBOIBI

6) [loHuMaTh poOJIb SKCIIEPUMEHTA B MOJYYCHUH HAYYHO HHPOPMAIIUU

7) TlpoBomuTh mpsiMble u3MepeHHs (GU3NUECKHX BEIMYUH: BPEMEHH, PACCTOSIHUS, MAcChl, CHJBI TOKA, JJIEKTPUYECKOTO HAINPSHKCHUS, IMOKa3aTels
MNpeIOMIICHUA BCIIECCTBA, AJIWHBI CBETOBOM BOJIHBI, ONTHYECKONW CHIBI U (1)OKYCHOFO pacCTodHuA JIMH3bI, IIPU 23TOM BBI6I/IpaTB ONTUMAIBHBIA CIIOCO0
HU3MEPCHHA, UCII0Jb30BaTh ITPUEMBI IJIA OICHKH U pacucTa HOFpeIHHOCTeI\/JI I/ISMepeHI/Iﬁ

8) IlpoBoauTh HCCIeIOBaHUS (HU3MYSCKUX BEIMYMH (B TOM YHCJIE C MOMOIIBIO BUPTYaTbHOW (HU3MYECKOW 1abOpaToOpuK) C UCIOJIB30BAHUSIMHU MPSIMBIX
W3MEpEeHuH, MpH 3TOM KOHCTPYUPOBaTh, PUKCHUPOBATH PE3yJIbTAThl MOJIYUYEHHOHN 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH B BUJE TaOIUIl U rpaUKOB, JAeIaTh
BBIBOJIBI I10 PE3YJIbTaTaM UCCIICAOBAHUSA

9) IIpoBOaUTH KOCBEHHBIC M3MEPEHHs (PU3MYCCKUX BEIUYMH: MPH BHIIOJIHCHUH U3MEPEHUH COOMpaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY (B TOM dYHCIE U
BUPTYAJIbHYIO), CIEAYS MPEAIOKEHHON MHCTPYKIIMH, BBIYUCISATH 3HAUEHUS BEJIMYMHBI M aHAIW3UPOBATH MOJIyYEHHBIE PE3yIbTaThl C YYETOM 33JaHHOMN
TOYHOCTH

10) AHanu3upoBaTh CUTyallMd MPAKTHKO-OPUCHTUPOBAHHOIO XapakTepa, y3HaBaTh B HUX MPOSBICHUE M3YYCHHBIX (U3MYCCKUX SBJICHUHA WIH
3aKOHOMEPHOCTEH U MPUMEHSTh HMEIOLITUECS ISl KX 0ObSICHEHUS

11) [ToHuMAaTh PHUHIKITEI ACHCTBHS MAIIHH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBUS X O€30MACHOTO MCIOJIb30BaHKS B IOBCETHEBHOM )KU3HU

12) icriosib30BaTh MPH BHITOJHEHUH yIeOHBIX 3a/1a4 HAyYHO-TIOMY/SIPHYIO JINTEPaTypy, ClIpaBOYHbIC MaTepHabl, pecypcsl HTEpHETA

13) Pacrio3HaBaTh MEXaHHUYECCKUE, FIEKTPUICCKUE, MATHUTHBIE, 3JIEKTPOMATHUTHBIC SIBJICHUS M OOBSCHATH HA OCHOBE MMEIOIINXCS 3HAHUN OCHOBHBIE CBOMCTBA
WM YCJIOBUS IPOTEKAHUS 3TUX SBJICHUN

14) OnuchiBaTh U3y4CHHBIC CBOMCTBA TEJI U SIBJICHUS, UCTOB3Ys (DPU3UUCCKHE BEIMYMHBI, H3ydaeMbie B Kypce pusuku 11 kiacca

15) AHanu3upoBaTh CBOWCTBA TeJI, IBJICHUS U MPOIECChI, HCIIOb3Ys (PU3MUYECKUE 3aKOHBI, H3ydaeMble B Kypce ¢pusuku 11 kiracca

16) Paznuyath OCHOBHbIC MIPU3HAKHK U3YYEHHBIX (DU3UUECKUX MOJEIei

17) PemiaTh 3a1auu, UCIOJb3Ysl (PU3MUYECKUE 3aKOHBI, H3ydeHHBIC B Kypce Gu3uku 11 kimacca, u Gopmyiibl, CBA3bIBaIOIINE HHU3HUCCKAE BEIUIUHBI, H3YUICHHBIC
B Kypce ¢u3uku 11 kiacca, Ha OCHOBE aHaIM3a YCJIOBHUS 3aJ]audl 3alMChIBATh KPATKOE YCIOBUE, BBIICIATh (PU3MUCCKUEC BEIIMYMHBI, 3aKOHBI, SBIICHHUS,
(dbopMyIbl, HEOOXOAUMBIE ISl PELICHUS, IIPOBOAUTH PACUYETHI U OIICHUBATH PEAIbLHOCTD MMOJYYCHHBIX PE3YJIbTaTOB
B pesynbraTe ocBoeHHs1 yueOHOTO mpeameTa Gu3uku 3a Kype 11 kiacca oOydaromuiics moay4uT BO3MOKHOCTh HAYUHTHCS:

1) Oco3HaBaTh EHHOCTh HAYYHBIX MCCIIEIOBAaHHA, POJIb (PU3NKU B paCIIMPEHUH NPEICTABICHNI 00 OKPY)KAIOIIeM MUpPE M €€ BKJaJ B YAyYIIeHHE KayecTBa
KHU3HU

2) Vcnonbp3oBath mpreMbl TOCTPOSHHS (PU3NIECKUX MOJENe, TOucKa 1 (pOpMYIIMPOBKH JI0Ka3aTeIbCTB BBIABHHYTHIX TUIIOTE3 H TEOPETHYECKUX BBHIBOJOB Ha
OCHOBE SMIIMPUYECKU YCTAHOBJICHHBIX (PaKTOB

3) CpaBHMBaTh TOYHOCTh M3MEPEHHs (PM3MYECKUX BEIMYHH IO BEIUYMHE WX OTHOCHUTEIIBHON M a0COJIIOTHOM MOTPEUIHOCTEH NMPH MPOBEACHUH IMPSIMBIX
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U3MEepeHui

4) CaMOCTOSITEIbHO IPOBOJHUTh KOCBEHHBIC HM3MEPEHHS M HCCICIOBaHUS (U3MYECKUX BEIMYMH C HCIIOJIb30BAHUEM PAa3IMYHBIX CIIOCOOOB HM3MEPEHHUSI
(GU3NYEeCKUX BENUYMH, BBIOMpPATh CPEACTBA H3MEPEHHs] C Y4eTOM HEOOXOIMMON TOYHOCTH H3MEpeHUi, 00OCHOBBIBaTH BBHIOOP CIOCOOa HM3MEpEHUs
COOTBETCTBEHHO IIOCTABJIEHHOW 3a/1a4€, IPOBOJUTH OLIEHKY JJOCTOBEPHOCTH IOJYYEHHBIX PE3YJIBTATOB

5) BocnpuHumare MHPOpPMAIHMIO (U3MYECKOTO COJCPIKAHUS B HAYYHO-TOMYJISIPHOM JIMTEpaType W CpPEICTB MAccoBOW MH(opMaimu, B ceTu MHTepHeT,
KPUTHYECKH OIICHUBATH TIOTYUYECHHYIO U HH(POPMAIHIO, aHAIM3UPYS €€ COJepKaHNue U JaHHbIe 00 HCTOYHHUKE WH(pOpMAIHH

6) CosznaBaTh COOCTBCHHBIC NMMCHMEHHBIC M YCTHBIC COOOICHHS O (PU3MYCCKUX SBJICHUSIX U MpOIeccax Ha OCHOBE HECKOJbKMX MCTOYHUKOB MH(MOPMAIHH,
COIIPOBOKJATh BBICTYIUICHUS TPE3EHTAIUAMU

7) HWcnonb3oBaTh 3HAHHS O MEXAaHMYECKUX SIBJICHUSAX B IOBCEJHEBHON JKM3HHM Ui oOecrieueHHss 0€30MacHOCTH MpU OOpalleHHH ¢ NpHOOpaMu |
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPaHEHHs 3J0POBBS M COONIONEHHS HOPM HKOJOTHYECKOTO TOBEACHUS, NMPHBOJUTH MPHUMEPHI IPAKTHYECKOTO
WCTIOJIb30BaHUST (PM3MUECKUX 3HAHWHA O MEXaHHUYECKHX, AJIEKTPHUECKUX, MArHUTHBIX, 3JCKTPOMATHUTHBIX, TETUIOBBIXABICHHUSIX U (U3UIECKUX 3aKOHAX,
MIPUMEPHI HCIIOJIE30BaHMSI BO30OHOBIISIEMBIX HCTOYHUKOB HEPTUH, SKOJIOTHUECKUX TOCIIEeACTBUN HCCIEIOBAaHUS KOCMUYECKOTO TIPOCTPAHCTBA

8) OueHuBaTh TpaHMIBl MPUMEHUMOCTH (PU3MYCCKUX 3aKOHOB, MOHUMATh BCEOOIIUI XapakTep (YHJIAMEHTAIbHBIX 3aKOHOB M OrPAaHUYCHHOCTH
WCTIOJIb30BAHMUS YaCTHBIX 3aKOHOB

9) Haxomuth (u3MYECKHe MOJEIH, COOTBETCTBYIOIIME KOHKPETHBIM 3a/adyaM, paspeliaTh MpoOJIeMHBbIC CHUTYallMd HAa OCHOBE HMMEIOIIMXCS 3HAHHWN MO

MCXaHHUKE C UCITOJIb30BAHUEM MATEMATHYCCKOIO arrapara U IMpru MOMOIIIHW OLCHOYHOTI0O METOJa

2. Conep:kanue yueOHOro npeamera

11 kaacc (70 yacos)

IMocTossHHBIH J1eKTPUYeCcKUl TOK (9 4).

JIeHCcTBUS STIEKTPUUYECKOTO TOKA. Y CJIOBHS CYIIECTBOBAHUS AIICKTPUUECKOTo ToKa. CTOpOHHUE CHIIBL. DJIEKTPUUYECKUN TOK B POBOJHUKAX. 3akoH Oma st
yuactka 1enu. ConpoTHBICHHE TIPOBOIHUKA. 3aBUCUMOCTh COIIPOTUBIICHUS OT TemIiepaTypsl. [CBepXmpoBoauMocTh. | CoequHenre mpoBoIHUKOB. PaboTa u
MOIITHOCTb 3JIEKTpUYECcKOTo ToKa. 3akoH Jxoyns—IJIenma. Mi3amepeHue cuibpl ToOKa, HAPSDKSHHUS M COTPOTHBIICHUS AIEKTPHYCCKOM HETH. DJIEKTPO B I ast
cwia. Mctounuku Toka. 3akoH OMa U1 IIOJIHOM IENH.

Jlabopamopuas paboma

1. M3mepenue D/IC 1 BHYTpEHHETO COPOTUBIICHUSI UCTOYHUKA TOKA.

Koumponvnas paboma

110 TeMe < [IoCTOSHHBIN NEKTPUUECKUI TOK > .

JJIeKTpUUYeCKUH TOK B cpejax (5 4)

DKcnepuMeHTAIbHBIE 000CHOBAHHUS 3JIEKTPOHHOM MPOBOIMMOCTH METAIJIOB. DIEKTPHUUECKUN TOK B pAaCTBOPAX M PACIIaBax JIEKTPOIUTOB. [3aKOH
anektposinza Dapanes.] DNeKTpUYeCKuil TOK B razax. [Pa3mudHbIe TUITBI CAMOCTOATEIBHOTO

paspsaa. [Ina3zma.] DnekTpudeckuii TOK B BakyyMe. DIEKTPHUECKUN TOK B MOTYIPOBOAHUKAX. [loIympoBOIHUKOBEIE IPUOOPHI.



Jlabopamopnuie pabomul
2. 3roToBiieHUE rajabBaHUYECKOIO JIEMEHTAa U MCIIBITAHHUE €r0 B JEMCTBUM.
3. UccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS.  ITOJIYIIPOBOJHUKA OT TEMIIEPATYPHI.

MarauTHoe noJie (6 4)

MaruuTHble B3aUMOAEHCTBUSA. MarHUTHOE 1oJie TOKOB. MHAYKIIMSA MarHUTHOTO NMOJIsA. JIMHUM MarHUTHOW MHAYKUMU. [[elicTBUE MAarHUTHOTO
OJIs1 Ha MPOBOJAHUK C TOKOM. 3akoH Amriepa. [[BmKeHue 3apsHyKEHHBIX YaCTHUIl B MArHUTHOM TIOJIE.

. Cuna Jlopeniia. MarHuTHbIE CBOMCTBA BEIIECTBA.

DJIeKTPOMArHuTHasi HHAYKus (4 1)
OmnsiTel @apanes. MarautHeiii notok. [Ipasuio Jlenna. 3akoH 37eKTpOMarHUTHOM MHAYKIMH. Buxpesoe anextpuyeckoe nose. [SC nHAYKIUN B ABMKYILIEMCS
npoBoaHuke. | Camonnaykuusa. UHAYKTUBHOCTh. DHEPTUsi MAarHUTHOTO MOJIS TOKaA.

Koumponvnas paboma

o temaM < MarnutHoe noJjie >, < DIeKTpOMAarHUTHAsK WHTYKIUS

Kouie0anusi v BoJHBI (26 4.)

MexaHuYecKHe KoJie6aHUs U BOJIHBI (7 4)

YcioBust BOSHUKHOBEHHSI MEXaHUUYECKUX KoJiebanuil. J[Be Moaenu kosiebarenbHbIX cucteM. KiuHematrka kojebaTreabHOro JBUKESHHUS.
I"apmonnueckue koiebanus. Junamuka konedaTebHOTO ABMKEHUs. [IpeBpalienne s3Heprun npyu rapMOHUUYECKUX KOJIeOaHUX. 3aTyXaroline
koJiebanus1. Beinyknenubie konebanus. Pezonanc. Mexannueckue BoJIHbL. BotHBI B cpezie. 3BYK.

Jlabopamopuvie pabomul

4. UccnenoBanue KojiebaHUii MPYKMHHOTO MasATHUKA.

5. UccnenoBanme konebaHU HUTSHOTO MasTHUKA.

6. OmnpeneneHne CKOPOCTH 3ByKa B BO3IYXE.

DJIEKTPOMATHUTHBIE KOJIe0aAHUS U BOJHBI (8 4)

CBoOo1HBIE AeKTpoMarHuTHeie konebanus. Konebarenbusblil koHTYp. @opmyna Tomcona. [Iporieccs! mpu rapMOHHUYECKUX KOJIGOAHUSIX

B KoJIeOaTeIbHOM KOHTYpE. BEIHYXKIeHHbIE 3NIeKTpoMarHuTHBIE KoseOanus. [lepemennblit Tok. [leiicTByIOIME 3HAUEHUS CHIIBI TOKA

U HanpsbkeHus. Pe3uctop B uenu nepeMeHHoro toka. [KonaeHcaTop u Karyiika MHAYKTUBHOCTH B LIETIH IEPEMEHHOT0 ToKa. 3akoH OMma i 1enu
MIEPEeMEHHOTO ToKa. Pe30HaHC B 3NEeKTpHUECKUX IemsiX. MOITHOCTh B ienu nepeMeHHoro toka.] Tpancdopmartop. [[IponsBoacTso, nepenada

Y MCIIOJIb30BaHUE AIICKTPUUYCCKON SHEPTUH. | DICKTPOMArHUTHBIC BOJIHBI. [IpUHIIUITBI PAIMOCBSI3H U TEICBUICHHUSI.



Koumponvnas paboma

no temam < MexaHu4yeckre KoieOaHus U BOJIHBI >, <K DJIeKTPOMarHUTHBIE KOJICOAHHs U BOJIHBI > .

3aKoHBI reOMeTPUYECKOl ONTUKH (5 U)

3aKOH MPSAMOJIMHEHHOTO PacpOCTPAaHEHUS CBETa. 3aKOH OTPa)KEHUs CBETa. 3aKOH MPEJIOMIICHUS CBETA. [ SIBJI€HNE OJHOTO BHYTPEHHETO
otpakenws.| Jluazer. Dopmyna ToHKo# muH3EL. [locTpoeHne n300pakeHuil B TOHKUX TUH3aX. | 71a3 kak onTuyeckas cuctema. [OnTudeckue
puOOpBHL. |

BosanoBas ontuka (4 4)

N3mepenne ckopoctu cBera. lucnepcus ceera. [punamun [oirenca. Uarepdepentius BoaH. Uatepdepennus ceera. Audpaxius cBeta.
[Audpakuronnas pemerka. [lonspusaius cBETOBbIX BOJH. |

Jlabopamopuvie pabomul

7. UccnenoBanue siBieHni nHTEpdepeHMu U Audpakiuy cBeTa.

8. OnpeneseHne CKOPOCTH CBETA B BEIIECTBE.

Koumponvnasa paboma

1o teMam < 3aKOHBI T€OMETPUYECKON ONTUKH >, < BojgHOBas onTuka > .

JJleMeHTbI TEOPHH OTHOCUTEJIBLHOCTH (2 1)
3aKOHBI JIEKTPOAMHAMUKH U IPUHITUIT OTHOCUTENIHLHOCTH. OnbiT MaiikenbcoHa. [locTynarsl cienuanbHOM TEOPUH OTHOCUTENBHOCTH. Macca,
HMMITYJIBC ¥l SHEPTHUS B CIICIIMAIIBHON TEOPHUU OTHOCHTEIILHOCTH.

KBanroBass ¢usuka. Acrpopuzuxa(18 4)

KBanroBas ¢pusnka. Ctpoenue aroma (5 4)
PaBHOBecHOe TeruioBoe u3nnydeHue. I'unoreza Ilnanka. 3akonsl GpoTorddexra. [lapnenue cBera. KopnyckynsipHo-BoaHOBOH nyanusMm. ['unoresa ae bpoiimns.
[Tnanerapuas monenb aroma. OnbitTel Pesepdopaa. [Toctynater Bopa. Monens atoma Bogopoaa o bopy. (J1azepst. ]

Jlabopamopuvie pabomul
9.HabmnroieHue CIUIOUIHBIX U IMHEWYAThIX CIIEKTPOB.

Pu3nka aTOMHOIO s1Apa. JJieMeHTapHbIe YacTHUbI (9 4)



MeToabl perucTpaiy 3apsHKeHHBIX yacTull. EcTecTBeHHas painoakTUBHOCTD. AJbda-, 6eTa- 1 raMMa-u3inydeHus. PaguoakTuBHbIC
IIpeBpalleHus. 3aKOH paJuoaKTUBHOIO pacnaga. M3otonsl. MckyccTBeHHOE peBpalieHre aTOMHBIX sifep. IIpoToHHO-HENTpOHHAs MOJIENb
aTOMHOTO siipa. SliepHble CUIIbl. DHEPTHUsl CBSI3U aTOMHBIX siiep. Llenubie siaepublie peakiuu. AnepHsiii peakrop. buosnornueckoe neicraue

paZvoaKTUBHBIX M3ydeHui. [IpumeHenne paguoakTuBHbBIX U30TONOB. TepMmosiiepHble peakiuu. [TepMosaepHblii CUHTES.| DiIeMEHTapHbIE YACTHLIbI.

OyHAaMEHTAIbHBIE B3aUMOJCHCTBUS.
Jlabopamopuvie pabomul

10. M3MepenHne ecTeCTBEHHOTO PaJIMalldOHHOTO (hOHA.
Koumponvnasa paboma

no reme < KsanroBas dusuka»

DJieMeHThI acTpopu3znku (4 1)

Conneunas cucrema. Connue. 3Be3apl. Hama [Manaktuka. [[pyrue ranaktuku.| [IpocTpancTBeHHO- BpeMeHHBIE MaciiTadbl HabI0aeMoi
Bcenennoii. [IpencraBnenus 06 sBosronuu Beenennoit. [TemHuas matepust 1 TeMHast SHEPTUsL. |

Pe3epBHoe Bpemst (2 1)

3. TemaTu4yeckoe NJIAHMPOBAHUE C YKA3aHUEM KOJIHYECTBA YaCOB

11 knacc
N Tema ITo ITo pab6oueit | Kon-Bo k.p. | Koin-Bo m1.p.
ypoka aBTOPCKOM
porpaMmme
porpaMmme
L | Dnexrpogunamuxa( npogokenue)(244)
IHocTosiHHBIN dIeKTPpUYeCKHil TOK (9 1) 9 9 1 1
2. | JIeKTpUYECKHUil TOK B cpeaax (5 4) 5 5 2




3. | MarHuTHOe noJie (6 4) 6 6
4. | DjaeKTpOMarHuTHasi HHAYKus (4 9) 4 4
5 | Kosie6anust u BOJIHBI (27 4.)
MexaHU4YeCKH e KOJIe6aHHUS U BOJIHBI (7 1) 7 3
6. | DeKTpOMArHUTHBIE KOJIeOaHusT ¥ BOJIHBI (8 1) 8 8
7. | 3aKoHBI reoMeTpHUYecKoii onTuku (5 1) 5 5
8 | BosiHoBasi onTuka (54) 4 5 2
9 | D1eMeHTHI TEOPHH OTHOCHTEIHLHOCTH (2 1) 2 2
10| KpanroBasi usuka. Acrpopusuka(18 1) 1
KBanToBas ¢usuka. Ctpoenue aroma (5 4)
5 5
11 | dusuka aTOMHOrO sIApA. 9 9 1
JuieMeHTapHbIe YacTHUbI (9 1)
12 | Dpementnl actpopuzuku (4 u) 4 4
IloBTOpEeHUEe 2 1
HToro 70 70 10




KAJEHAAPHO-TEMATHYECKOE IINTAHUPOBAHHUE YPOKOB ®U3UKHA B 11 KJIACCE

No IInanupyemsie pe3yabtathl (YY) HAara
Tema ypoka OcHoOBHOE coep:KaHue TIPOBEACHUH
n/n J.3. o
IIpeameTHbIC JInyHOCTHBIE MeranpeamMeTHbIe naamHy dakr
1. daexkTpoanHaMuka (24 4.).IlocrossHHbIi dJj1eKTprUYecKuii TOK ( 94.)
1/1 | Th B kaéunere JlelicTBUSA 37IEKTPUUECKOro (hopMupoBaTh pa3BUBaTh HHTEPEC K U3YUCHUIO | (hopMHUPOBATH yMEHHUS 81 1.09
d)I/ISI/IKI/I. TOKa. Y CIIOBUS MpeaCTaBJICHUA O TEMbI 1 MOTUBUPOBATH KEJIAHUEC JAc€J1aTh CTp.4-
Ycnosust CYLIECTBOBAHMs JEUCTBUAX IPUMEHATH IPUOOPETCHHBIE 000011eHns, yctaHaBnuBath | 9,ymp.1,2
CYIIECTBOBAHUA SIEKTPUICCKOro TOKa. DJIEKTPUYECKOIO TOKA, YMEHHS U HaBBIKU. aHaJIOrMu, MOJIEJIUPOBATh ctp.10
SJICKTPUICCKOro CTOpOHHME CHIIBL. CHUJIE TOKa, ¢dbusnveckue SBICHUSI U
TOKa. 5 DNeKTPHYCCKHH TOK B YCIIOBHUSIX BOSHUKHOBEHUS TIPOIIECCHI.
DJEeKTpUYeCKUl TOK | MPOBOAHHUKAX U CYILECTBOBAHMUS
B IPOBOZHHMKAX 5J1EKTPUYECKOTO TOKA,
81). CTOPOHHHUX CHJIAX,
CKOPOCTH
YHOPAZI0YEHHOTO
JBHKEHHSI DJIEKTPOHOB B
METaJUINIeCKOM
HPOBOIHUKE
2/2 | Bxonuoii koutpoab | 3akoH OMa [uis y4acTKa (hopmupoBath pa3BHUBATh HABBIKA pa3BUBaThL YMEHHE 82 3.09
3akon Oma s nenu. ConpoTuBIICHNE MPECTABIICHHS O 3aKOHE | CAaMOCTOSATEIIbHOM paboTats ¢ crp.11-15
yJacTKa MerH. MPOBOIHUKA. 3aBUCUIMOCTh Oma Jutst y9acTKa Imeru, paboThl, aHaM3a pe3yIbTaTa uHpOpMaIueH, ynp.2,3
3aBUCUMOCTB CO- COIIPOTHUBJIEHHUS OT COIIPOTUBJIEHUU CBOGIH TIESITeTbHOCTHL. IIPE/ICTABICHHON B 5 cTp.16
MPOTHUBIIEHUS OT TeMIIepPaTypbl [IPOBOJHUKA, yJIEITbHOM 3HAKOBO-CHUMBOJIFHOH U
Temmepatypsl (§ 2). COIPOTHBIICHUN rpagugeckoit hpopmax,
IIPOBOJHHKA, 0TpabaThIBaTh HABBIKK
3aBUCHMOCTH YTEHHS TEKCTa C HAyIHBIM
COTIPOTHBIECHUS comepKaHueM

MIPOBOJIHUKA OT
TeMIepaTypbl.




3/3 | Coenunenne CoenuHeHEe IPOBOTHUKOB (dopmMupoBaTh pa3sBUBATh HABBIKU pa3BUBaTb yMEHHE 84 crp.20-25 | 8.09

MIPOBOJHUKOB (§ 4). MpeICTaBIeHUs 00 CaMOCTOSITEIBHON pabotath ¢ yrp.2,3
JJIEKTPUYECKUX LIEIX, paboTHI, aHaNU3a pe3yJsibTaTa uH(pOpMaIueH, cTp.25
TIepBOM TIpaBHIIe CBOEH JIeITebHOCTH IIpe/ICTaBICHHOH B
Kupxroda, 3HAaKOBO-CUMBOJIbHOMI
I10CIIE10BATEIbHOM, ¢dopme, oTpabaTeIBaTh
MapajyIeIbHOM U HaBBIKH YTEHUS TEKCTA C
CMEIIaHHOM HaYYHBIM COJIePKaHHEM.
COETMHEHHSX
MIPOBOJJHUKOB B LIEIH,

COIIPOTHUBJICHUN
pa3BeTBiICHUA™.

4/4 | Pabora u Pabora 1 MomHOCTE (hopMupoBaTh (hopMUpOBaTH yMEHHE pa3BUBATh YMEHUE 85 crp.26-30 | 10.09
MOIIIHOCTh 3NIEKTPUUECKOT0 TOKa. 3aKOH | MPENICTaBICHUS O padoTe | IJIaHUPOBAThH paboTath ¢ ,ynp.1,2
3JIEKTPUYECKOTO xoynsa-Jlenna Y MOIIHOCTHU CBOU JICWCTBUS B COOTBETCTBUHU | HH(POPMAIIHECH, ctp.30
TOKa. 3aKOH JNEKTPUYECKOT0 TOKA, 3a- | C yu4eOHBIM 3a1aHHEM. MIPE/ICTaBICHHON B
Jlxoyns-Jlenna(85) koHe JIxkoyns — Jlenna. 3HAKOBO-CUMBOJILHOM

¢dbopme, oTpabaThIBaTh
HaBBIKH YTCHHUS TEKCTA C
HAYYHBIM COZICPXKAHUEM.

N3mepenune cuiibl W3mepeHune cuitbl TOKa, (hopmupoBath pa3BUBATh HHTEPEC K U3yYEHUIO | pa3BUBATh YMCHUS 86 crp.32- | 15.09

5/5 | Toka, HANPSDKEHUS | HANPSHKEHHS U TIpEJICTaBICHUS 00 TEMBI 1 MOTUBHPOBATH KEJIAHUE | TIPOBOIUTH 36,ymp.1,2
U COTPOTHBIICHUS B | CONPOTHBIICHUS B W3MEPEHNH CHJIBI TOKA, IPUMEHATH IPHOOPETCHHBIC W3MEpeHNs, OIICHUBATD cTp.36
AIIEKTPHYECKON AIEKTPHUIECKOHN IIeTTH HaTPSDKEHUS, I3MEPEHUH | YMEHHS U HABBIKH. 3HAYCHUE MOTYIaeMOH
mend (§ 6). COIPOTUBIICHUS BEINYHMHBI B PE3YIIBTATHI

aMIIePMETPOM H HU3MEpEeHUs
BOJIETMETPOM*.

6/6 | DaexkTpomBrKymas | DICKTPOABHKYINAS CHJIA. (hopmupoBaTh BBI3BATh Y YUaIUXCS pa3BuBaTh HaBbIKK paborel | §7 crp.37-41 | 17.09
cuna. Ucrounukn Ucrounnku Toka . npencrabieHus 06 D/1C 3aMHTEPECOBAHHOCTH B ¢ uH(popManueH, ,ymp.1,2
ToKa (§ 7). HWCTOYHHKA TOKa, HM3YYCHUN (PUNKA MIPEJCTaBIICHHON B cTp.42

YCTPOMCTBE W IPUHITUTIE
IEWCTBUSA
rajJbBaHUYCCKUX
3JIEMEHTOB,
aKKyMYJISITOPOB,
Ba)KHEHIIINX
XapaKTEPUCTUKAX
AKKyMYJISITOPOB

3HAKOBO-CHMBOJILHOMN
dopme.

10




(TOK 3apsIKH, TOK
Pa3psAAKH, EMKOCTB).
717 | 3akon Oma s 3axoH OMa Jyis TTIOJTHOM (hopMupoBaTh BBI3BaTh Yy y4alllUXcs pa3BUBATh HaBbIKK paboTel | 88  c1p.43- | 22.09
noiHoH nenu (§ 8). | uenu MIPEACTABICHUS O 3aKOHE | 3aMHTEPECOBAaHHOCTH B cuHpopmanueii, 49 ,ymp.1,2
Owma [1714 TTOJTHOM LIENH, W3y4YeHUH (PU3UKH. MIPE/ICTABICHHON B cTp.49
pacuete DJ1C 3HaKOBO-CUMBOJILHON
Oarapeu npu dopme.
IIOCIICIOBATENIEHOM U
napajieIbHOM CO-
CIUHCHUSAX UCTOYHUKOB
TOKa, 3akoHe OMa 1y1st
yJacTka
IIeTIH, COZEPIKAIIIETro
OJ1C, ycrpoiictBe 1
TIPUHIIUIIE JCHCTBUS
peocrara,
MTOTCHIINOMETPA.
8/8 | Jlabopamopnas N3mepenue 31C Hay4YHUTbCS U3MEPATH pa3BUBaTb FOTOBHOCTB K 0TpabaThIBaTh YMEHUE IMoBTOp.8§81- | 24.09
paooma Ne 1 W BHYTPEHHETO 9C BBIIIOJTHEHUIO IJIAHUPOBATh YUCOHYIO 8 ,ymp. 3
< Msmeperne DJIC | COMPOTHBIICHHS HCTOYHAKA | M BHYTPEHHee OKCIEPHMEHTAIILHBIX JeATeNFHOCTD; Pa3BUBAThH cTp. 49
TOKa COIPOTHUBIICHHUE HCCIICIOBAHUM. YMEHUS
U BHYTPEHHETO
CONpOTHBICHS HCTOYHHUKA TOKA C MIPOBOANUTH U3MEPEHHUS,
MIOMOIIBIO aMIIepMeTpa U OLICHUBAThH 3HAYCHUE
HCTOYHHKA TOKA > . BOJIBTMETPA. MOJTy9aeMOil BETMYUHEI B
pe3ylbTaTe H3MEepEeHHs
9/9 IToBr. .81-8 | 29.09
ctp.4-50

JJIeKTpUYeCKUH TOK B cpejax (5 u)

10/1 | DkcriepumenTanbH | DKCIEpUMEHTATBHOE | popmupoBath

| Ppa3BHUBATb HHTCPEC K U3YUCHUTIO

| pa3BHMBAaTb YMCHUC

| 89 cmp. 51-]1.10

11




ble 00OCHOBaHUS
JJIEKTPOHHOU
MPOBOAUMOCTH
MeTasuioB (§ 9).

000CHOBaHUE HJICKTPOHHOU
MIPOBOJJMMOCTH METAJIOB

MpEeACTaBICHUS 00
3JIEKTPOHHOU
IIPOBOJMMOCTH METAJIIOB,
HOCHTEIISIX
3IIEKTPUYECKOro 3apsja B

TEMbI U MOTHUBHUPOBATS JKEJIaHHUE
IPUMEHATh IPUOOPETEHHBIE YMEHUS
U HaBBIKH.

BOCIPUHUMATh
UH(pOpMAIHIO,
IPE/ICTABICHHYIO B
3HAaKOBO-CUMBOJIbHOI
U rpaudecKoit

54

MeTaax. dhopmax.

11/2 | Dnexrpuyeckuii OneKkTpu4ecKuil ToK B (hopMupoBaTh pa3BUBATh HABBIKU CAMOCTOSTENbHOM | pa3BUBaThb yMEHUE 810 ctp.54- | 6.10
TOK B pacTBOpax M | pacTBOpax M paciuiaBax npencTaBiieHns 00 paboTHI, aHANMN3a Pe3yNIbTaTa CBOCH BOCIIPUHUMATh 60,ymp.2,3
pacruiaBax JJIEKTPOIUTOB. 3aKOH 3NEKTPOIPOBOHOCTH JeATeNbHOCTH, TOTOBHOCTb K uHpopmarmio, cTp.60
JJIEKTPOIIUTOB. JNIEKTPOIIH3A. JNIEKTPOIHUTOB, €amMo00pa30BaHUIO U PEIICHUIO NPE/ICTaBJICHHYIO B
3axoH 3JIEKTPOIUTUYECKON TBOPUYECKUX 3HAaKOBO-CUMBOJIbHOMI
anekTponusa (§ JIMCCOLIMAIIH, 3ajad, U TpaduuecKon
10). 3JIEKTPOIIH3E, 3aKOHE dhopmax.

Jlabopamopnasn anekrponu3a Dapanes*, pa3BUBaTh FOTOBHOCTH K
padoma Ne 2 TEXHUYECKUX BBIIOJIHEHUIO KCIIEPUMEHTAIbHBIX oTpabaThIBaTh YMEHUE
O — HPUMEHEHHSX UCCIeI0BaHul IUTAaHUPOBATh YIEOHYIO
3JICKTPOJIN3a, JCSTCIIbHOCTD,
TaJJbBAaHUYCCKOI'O
pa3BuUBaTh YMCHHA
SJICMCHTA 1 HaYy4YUTHCA U3r0oTaBJIMBATh IIPOBOJUTH
HUCIIBITAHUEC €TI0 B o
MIPOCTEHIITYIO0 MO/IENh M3MEpeHNs, OIICHUBATD
JUCTBUH > . rajbBaHUYECKOro 3HAYEHHUE MOTYIaeMON
JIeMeHTa BEJINYHMHEBI B
1 MCCIEA0BATh PE3yIBTATHI
3aBHCHUMOCTh H3MEpEeHHUS
HaTPsDKEHHS Ha €ro BbI-
BOJIaX OT MaTepHuaja
JIIEKTPOJOB U BELIECTBA
AIEKTPOJIHTA.

12/3 | DnexTpuYecKuii DNEeKTpUYECKUN TOK B Ta3ax | (OpMHPOBATH pa3BHUBATh HABBIKA CAMOCTOSITEIILHOW | Pa3BUBATh YMCHHE 81lcrp.61- 8.10
TOK B razax (§ 11). | DilekTpuYecKuii TOK B MIPEJICTaBIICHUS 00 paboThI, aHAJIM3a Pe3yJIbTaTa CBOCH paboTtath ¢ 66.ymp.1-
ONeKTpUIECKUM BaKyyMe 3JIEKTPOIPOBOAHOCTH JIeSITEIIbHOCTH HHpOpMaIIHEH, 3,cTp.66
TOK B Bakyyme (8 3JIEKTPOJIUTOB, IIpEJCTaBICHHON B 813 crp.72-
13). 3IEKTPOITMTHYECKON 3HaKOBO-CHUMBOJIbHOW | 77,ymp.1,4

JIACCOLMALINH, U Tpadugeckon cTp.78

AIIEKTPOITH3E, 3aKOHE
anekrponu3a Dapanes*,
TEXHUYECKHX
MIPUMEHECHHSIX
AIIEKTPOITU3A.
(hopMupoBaTh

¢dhopmax
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MpeACTaBICHUS 00
3JIEKTPOHHOW SMHCCHH,
paboTe BbIXOza
3JIEKTPOHOB, YCTPOICTBE
U TIPUHIUIIE AeHCTBUS
BaKyyMHOI'O

JIOJ1a, SIEKTPOHHBIX
Iy4Kax, yCTPOHCTBE U
NpUHIUIIE
3JIEKTPOHHO-Iy4€BOI
TpyOKH.

13/4 | Dnexrpuueckuii OJeKTpU4ecKuii TOK B (hopMupoBaTh pa3BUBaTh HHTEPEC K U3YUCHUIO Te- pa3BUBATh YMEHUE 814 crp79- | 13.10
TOK B HOJIYPOBOJHUKAX. HpeICTaBICHUS O MBI 1 MOTUBHPOBAThH KETaHHE BOCIIPHHUMATh 84
noynpoBonHukax | [lomynmpoBonHUKOBBIE CTPOCHHUH NPUMEHSTh TPUOOPETEHHbIE YMEHUST | MHPOPMAILIHUIO,

(8 14). pUOOPBI. HOJIYIIPOBO/THUKOB, Y HaBBIKH. NPECTaBICHHYIO B
Jlabopamopnasn MeXaHU3Me 3HAKOBO-CHMBOJILHOU
paooma Ne 3 BO3HUKHOBEHHUS U TpaduuecKon
< McenenoBanue IIPOBOIMMOCTH B ¢bopmax.
3aBHCHMOCTH CO- TOTIYTIPOBOMHIKAX,
COOCTBCHHOM 1
MPOTUBIICHUS .
IpUMECHON
MOTYIIPOBOIHIKA
or IIPOBOTUMOCTH
HOJTYTIPOBOTHHUKOB,
TEMIICPaTypbI > . 3JIEKTPOHHO-JIBIPOYHOM
niepexoze*.
HCCIIEIOBATh
3aBHCHUMOCTh
COIPOTUBIICHUS
MTOIYIPOBOAHUKA OT
TEMITePaTyPHL.
14/5 | Konmponvnas MPOBEPUTH YCBOEHHUE pa3BUBaTh UHTEPEC K U3YUECHUIO pa3BUBaTh YMEHHUE 15.10

paooma Nel no
Teme

L TlocTosIHHBIIH
JIEKTPUYECKHUIA

TOK > .

OCHOBHBIX ITOHSATHUH U
3aKOHOB IT0 TEME
«ITocTossHHBII
SIEKTPUUECKUAN TOK.

TEMBI 1 MOTUBHUPOBATH JKEITAHHE
MIPUMEHSATH IIPHOOPETCHHBIC YMCHHSI
1 HaBEBIKH;

pa3BUBATh TOTOBHOCTH K
BBITIOJTHEHUIO IKCIIEPHIMEHTATBHBIX
HCCIe0BaHNHA

pa3BHBATh TOTOBHOCTH K
CaMOKOHTPOITIO TTOTYICHHBIX 3HAHUH
¥ COPMUPOBAHHBIX YMEHHM.

BOCIIPUHIMATH
HHGPOPMAIIHIO,
MIPE/ICTaBICHHYIO B
3HAKOBO-CHMBOJIBHOM
U Tpaduaeckon
¢dopmax.
oTpabaThIBaTh yMEHUE
MIJIaHUPOBAThH YIEOHYIO
JeATEBHOCTD;
pa3BUBATH YMCHUS
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MIPOBOANTH
W3MEpPEHUs, OLIEHUBATh
3HA4YEHUE BEIUYMHBI,
MOJIy4aeMO B
pe3yiabTaTe U3MEPEHUs

CIOCOOCTBOBATH
pa3BUTHUIO YMEHUH
AHAJIM3UPOBATh,
CpaBHUBATB,
00001aTh, Ae1aTh
BBIBOJIBI, IPHMEHSTh
MOJTyYCHHbIE 3HAHUS B
HOBOH CUTyalluH

MarnutHoe nmose(6 1)

15/1 | MaruutHbIe MaruutHble (opMupoBaTh pa3BUBaTh UHTEPEC K U3YUEHUIO TE- dopmuposats ymenust | §15 crp. 87- | 20.10
B3aMMOJICHCTBHS. | B3aUMOJICHCTBHSL. MPEICTABICHHS O MBI 1 MOTUBHPOBATH KEJIaHHE JIeNaTh 91
MarauTtHoe Toj1e MarauTtHoe Tose MarHUTHBIX MPUMEHSThH PUOOPETCHHBIE YMEHUS | 0000IIeHMS,
TOKOB (§ 15). TOKOB . B3aUMOJCHCTBHUSIX, 1 HaBbIKU. YCTaHaBJIUBATh
runorese Amuepa, aHaJIOTUH,
OCHOBHBIX CBOWCTBax MOZIETTHPOBATH
MarHUTHOTO TTOJIS. (u3IUECKHE SBICHIS
Y TIPOIIECCHI.
16/2 | Uunykuus WNHyknys MarHuTHOTO (hopmupoBath pa3BUBATh HABBIKA CAMOCTOSTEIILHOW | Pa3BUBATh YMCHHE 816 ctp.91- | 22.10
MarHUTHOTO ITOJIST | TTOJISL. MIPEACTABIICHHS O paboThI, aHaM3a pe3yIbTaTa CBOCH BOCIIPUHIMATH 96
(8 16). B3aMMOZIEHCTBUU JESATeTLHOCTH HH(POPMAIIHIO,
MarHUTHOTO ITOJIS 1 MIPE/ICTaBICHHYIO B
KOHTYpa 3HAKOBO-CHMBOJIBHOU
C TOKOM, OTHOPOIHOM U TparIecKoit
MAarHHTHOM TIOJIE, dhopmax
MarHUTHOU MHIYKITHH
(HampaBiieHUH ee BEKTopa
W MOJIyJIE), TIpaBuIIe
OypaBUWKa, IIPUHITHAIIC
CYIEPIIO3UIIH
MarHUTHBIX T10-
nei.
17/3 | Jluaun MarauTHOM | JIMHUM MarHMTHOR (hopmupoBaTh pa3BUBAaTL TOTOBHOCTb K pa3BUBaTL yMEHUE §17 ctp.96- | 27.10
unaykuuu (§ 17). | uHOyKuum MPEJCTABIEHUS O IUHUAX | caMOOOpa30BaHUIO U PELICHUIO BOCIIPUHUMATD 99 ,ynp.1
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MarHUTHOW MHIYKILIHH, TBOPYECKUX 3a4a4 UHPOpMALIHIO, cTp.99
KapTUHaX JIMHUN IPE/ICTABICHHYIO B

MarHUTHOTO MOJIS 3HAaKOBO-CUMBOJIBHON
MPSIMOJTMHENHOT O U Tpaduueckont

MpoBOJIa U Ka- dbopmax.

TYIIKH C TOKOM,

0COOCHHOCTSIX BUXPEBOTO

OJISL.

18/4 | [eiictBue JelicTBue MarHuTHOro nons | ¢GopMUpoBaTh pa3BUBATh UHTEPEC K U3YUEHUIO TE- pa3BUBaTh UHTEPEC K 818 ctp.99- | 29.10
MAarHuTHOIO MOJIL | HA MPOBOJAHUK C TOKOM. MIPEICTABICHUSA O CHIIE MBI 1 MOTUBUPOBATH KEIIAHUE U3Y4YECHUIO TE- 106,ymp.1,2
Ha IIPOBOJHUK C 3akoH Ammepa Awmrepa, 3akoHE AMIIepa, | IPUMEHSATh IPUOOPETEHHBIE YMEHUSI | MBI U MOTHBHPOBAThH ctp.106-107
TOKOM. 3aKOH OIpECTICHUH Y HaBBIKH. KeJTaHue MPUMEHATh
Awmmepa (§ 18). HaIlpaBJICHUSI CUJTBI puoOpeTeHHBIE

Awmrnepa (paBuiie JIeBOH YMEHHUS U HABBIKU.
pyKn),

MarHUTHOM
B3aUMOJIEHCTBUH
IIPOBOTHUKOB C TOKaMH,
JIECTBUU MarHUTHOIO
10J151 Ha paMKy C TOKOM,
npuMe-

HEHHHU 3aKOHAa AMIiepa
(anmexTponBuraresne
IIOCTOSIHHO-

r'o TOKa,
3JIEKTPOU3MEPUTENBHBIX
npubopax ™).

19/5 | JIBmxenue JBr>xeHme 3apssKeHHBIX (hopmupoBaTh pa3BUBAaTh UHTEPEC K U3YUYCHHUIO TeE- ¢dopmupoBats ymerus | §19 ctp.108- | 10.11
3apsHKEHHBIX YacTULl B MATHUTHOM MPECTaBICHUS O CUle MBI 1 MOTUBUPOBATh KeJlaHUE JIeNaTh 114,ynp.1-3
yacTul B nonie. Cuna Jlopenua. JlopeHnua, onpeneneHuu MIPUMEHSITh TIPHOOPETEHHBIE YMEHASL | 0000IIeHNS, cTp.114
MarHMuTHOM HaIpaBJI€HUsI CUIIbI Y HaBBIKU yCTaHaBIUBATh
mone. Cuna JlopeHna (mpaBuuIe JIEBOH aHAJIOTHH,

Jloperma (§ 19). PYKH), TBHKSHUH MOJICITUPOBATh

3apsHKEHHON YaCTHIIHI B
OJTHOPOHOM MarHUTHOM
mnoie,

YCTPOMCTBE M IPUHITUTIC
JIEUCTBUS Macc-
cnekTporpada,
IUKIOTPOHA*, MATHUTOM

(dusnYeckre TBICHUS
U MIPOLIECCHI.
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IIUTE 3EMIIH.

20/6 | MaruuTHBIE MaruuTHbIE CBOMCTBA (dopmupoBaTh pa3BUBATh UHTEPEC K U3YYEHUIO TE- dopmupoBats yMeHue | §20 ctp.114- | 12.11
cBoOiicTBa BEIIIECTBA MPEACTABICHUS O MBI 1 MOTUBHPOBAThH KEIaHHe CaMOCTOSTENHHO 119
Berectsa (§ 20). MarHuTHOU IPUMEHATh IPUOOPETEHHBIC YMEHUSL | OIPEAENATh LEenU

MIPOHHUIIAEMOCTH CPE/Ibl, Y HaBBIKH. CBOET0 00yueHUs,
CBOIfCTBax CTaBUTH U
rapamMarHeTHKOB, (bopMyIHpPOBATE IS
JIMaMarHeTHKOB U ce0s HOBBIE 3aJ]aull B
(heppoMarHeTHKOB, yuebe u

KPUBOI HAMarHUYMBaHHS MIO03HABATEIbHON
(heppoMarHeTuKoB*, JIeSITENIbHOCTH
MarHuTHOM

rucrepesnce®, CTpoeHun

(heppOMarHUTHBIX

BEIIECTB*.

JJIeKTPOMATHUTHAS HHAYKUMSI(4 41 )

21/1 | Onbrrel dapayest. Omnbiter Dapajes. ¢dbopmupoBaTth pa3BHBaTh HHTEPEC K U3YUCHHIO (bopMHpOBaTh YMEHHS §21 ctp.121- | 17.11
MarsHuTHBIN TOTOK MarHuTHBIN TOTOK IIPEACTABIEHUS O TEMBI U MOTHBUPOBATH JKEJIAHUE JIeNnaTh 127
(8 21). TlpaBuio Jlenra. SIBJICHUHU MIPUMEHSTEH PHOOPETCHHBIC 06001IeHN S,

JJIEKTPOMarHUTHON YMEHHUS U HaBBIKU. yCTaHABJINUBATh aHAJIOTUH,
MHIYKIUH, crioco0ax MOJIETIPOBATh
HOTyYEHUS ¢busndeckue SBICHUS U
WHAYKIMOHHOTO TOKA B MPOIIECCHI.

3aMKHYTOH

L[eTH, TOHSITHH

MarHUTHOTO ITOTOKA,

npaBuJie Jlenna.

22/2 | 3akoH 3aKOH DIIEKTPOMAarHuTHON | (opMupoBaTh pa3BUBaTh OCHOBBI LIETIOCTHOTO pa3BUBaTh yMEHHE §22 cTp.127- | 19.11
JNIEKTPOMAarHUTHON | MHAyKIWH. Buxpesoe MIPENICTABICHNS O 3aKOHE | MUPOBO33PEHHS, BOCIIPHHUMATb 133 ynp.1-3
WHIYKIIH. JNEKTPUIECKOE MOIIe 9JIEKTPOMarHUTHOH COOTBETCTBYIOIIETO uH(popMarmio, cTp.133-134
Buxpesoe WHIYKINH, SANHATIAX COBPEMEHHOMY YPOBHIO MPEJCTaBICHHYIO B

QJIICKTPUICCKOE I10JIC

(5 22).

MAarHATHOH MHIYKIIHH U
MAarduTHOIrO IOTOKA,
BHXPEBOM
JJIEKTPUYECKOM TIOJIE,
OC unayKkuu B
JBIOKYIIIEMCST
MPOBOTHUKE¥.

pa3BUTHUS HAYKH.

3HAKOBO-CUMBOJIBLHOI 1
rpaduyeckoit popmax.
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Ha npuMepax

23/3 | CaMOMHIYKIHA. CaMOuHAYKIHUS. (dopmupoBaTh pa3sBUBATh OCHOBBI LIEIOCTHOIO (bopMupoOBaTh YMEHUS §23 ctp.134- | 24.11
WHIyKTHUBHOCTB. WHyKkTHBHOCTE. DHEprusi | MpencTaBlIeHUs O MHPOBO33pEHHS, JeTaTh 138
OHeprus MarHMTHOTO IOJISI TOKa SIBICHUH CaMOMHIYKIUH, | COOTBETCTBYIOILETO 00001IeHw, ynp.1,3,5
MarHMTHOTO OIS 3/1C caMOMHIYKIHHY, COBPEMEHHOMY YPOBHIO YCTaHaBIUBATb AHAIIOTHH, | crp.138-139
Toka (§ 23). WHJIYKTUBHOCTU KOHTYpa, | pa3BHTHUs HayKU. MOJIENIUPOBATh

SHEPruu MarHUTHOTO (usndeckue sSBICHUS U
oIS TOKa, 00BEMHOM MIPOLIECCHI

IUIOTHOCTH SHEPrHU

MAargauTHOI'O

oIS,

24/4 | Konwmponvhnas IPOBEPHUTEL YCBOECHHE Pa3BHBATh TOTOBHOCTH K CIocoOCTBOBATH Moet. §15- | 26.11
padboma Ne2 1no OCHOBHBIX [TOHATUH U CaMOKOHTPOJIIO IIOIY4E€HHBIX pa3BUTHUIO YMEHUI 23 c1p.87-
TEMaM 3aKOHOB I10 TEME 3HaHMI U CHOPMHUPOBAHHBIX aHaJIM3UPOBATh, 139
< MarauTHoe «QneKTpoMarHuTHas YMEHUH. CpaBHHUBATh, 0000IIATH,

UHITYKIHSD). JeT1aTh
noje>>, BBIBO/JIbI, [IPUMEHATh
< aﬂeKTPOMaFH“T' l_IOJ'[y‘;ICHHLIC 3HAaHUs B
HOBOW CHTYaIHH.
Hasl HHAYKIUS > .
Kosie6anust u BoJIHbI (27 1)
Mexannyeckue KoJge0aHusi M BOJHBI (7 1)

25/1 | YcnoBus VYcnoBust BOSHUKHOBEHUS (hopmupoBaTh pa3BHUBATh HHTEPEC K U3yUEHHUIO | (OPMHUPOBATH YMEHUS §24 ctp.142- | 1.12
BO3HHKHOBCHUS MEeXaHHYECKUX KOoNeOaHMH. MIPEACTABICHHS O TEMBI 1 MOTHBHPOBATH JKEJIAHUE | JeNaTh 145ynp.1,2
MEXaHUYECKHX JIBe Mozenu Koye0aTebHBIX | XapaKTEPHCTUKAX MPUMEHSATH MPHOOPETEHHBIC 00001IeHuS, cTp.146
KoneOanmii. /[Be | cucrem KOJIeOaTeTLHOTO YMEHUS U HaBBIKH YCTaHABIMBATH AHAJIOTHH,

MOJETIH JBIDKCHHUS, MOZETHPOBATDH
KoJeOaTeIbHBIX CBOOOIHBIX KOJIEOaHUSX, ¢usIuecKue SIBICHUS U
cucreM (§ 24). KoJIe0aTeTbHBIX MIPOIIECCHI.

CHCTEMax,

YCIIOBUSIX BOSHUKHOBEHUS

CBOOOIHBIX KOIeOaHuil B

KoleOaTeTHbHBIX

CHCTEMaX.

26/2 | KunemaTnka Kunematuka (hopMHUpOBaThH pa3BUBATh HABBIKU pa3BUBaTh yMEHHE 825ctp.146- 3.12
KONeOaTeIPHOTO | KONIeOAaTENFHOTO IBIDKEHHS. | TPEACTABICHHUS O CBSI3H CaMOCTOATEEHOM BOCIIPUHIMATH 150 ,ymp.1-3
JIBYDKCHUS. lapmonndeckue komebaHus | KoiebaTenbHOrO paboTHI, aHAM3a Pe3yIIbTaTa HH(OPMAIIHIO, c1p.150
l'apmonnyeckue JBHKEHHS C CBOEH JIeITETbHOCTH. Mpe/ICTaBICHHYIO B
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kosiebanus (§ 25).

PaBHOMEPHBIM
JIBHKEHHEM 10
OKPY>KHOCTH,
rapMOHHYECKUX
KOJIeOaHMsIX, CKOPOCTU U
YCKOPEHUS Tejla pH

3HAaKOBO-CUMBOJIBHOU U
rpaguueckoil popmax

TFapMOHHYECKUX
KOJIeOaHMSIX.

27/3 | Iunamuka Junamuka konebaTenbHOro | opMUpOBaTh pa3BUBaTh HaBBIKU pa3BUBaTb yMEHHE 826 ctp.152- | 8.12
KOJIe0aTebHOTO | JIBHIKEHUS HPEJCTaBICHUS O CBSI3H CaMOCTOSITENTLHON BOCIIPUHHMATH 157
nBrkeHus (§ 26). KONeOaTeIbHOTO paboThl, aHanM3a pe3ysbTaTa WHGPOPMAIIHIO, ymp.1,3,5
Jlabopamopnasn JIIBUOKEHHUS C CBOEH NIESITEIILHOCTH, MIPE/ICTABICHHYIO B ctp.157
paboma Ne 4 PaBHOMEPHBIM 3HAKOBO-CUMBOJIbHOM

< McenenoBanue JBIDKCHHUEM T10 bopwme;
KoJneOaHmi OKPYAHOCTH,
TapMOHHNYCCKHUX pa3BUBATb T'OTOBHOCTH K
MPYKHHHOTO
KOHe6aHI/IHX, CKOpPOCTH 1 BBIITOJTHEHHUIO OTpaGaTBIBaTb YMEHHNE
MasTHHKA > . YCKOpPEHHs Tela IpU JKCIIEPUMEHTAIBHBIX IUTAaHUPOBATh YICOHYIO
TapMOHHYECKUX CCIIEIOBAHMI, JeATENFHOCTD; Pa3BUBATh
KOJIe0aHNSX; yMCHIA
MIPOBOANUTH U3MEPEHHUS,
OLICHUBAThH 3HAYCHUE
HCCIIEOBATh MIOJTy4aeMOi BETNIHHEI B
3aBHCHMOCTH TIEpPU O pe3ylbTaTe H3MEepEeHus
CBOOOIHBIX KOIeOaHmil
MIPY>KUHHOTO
MasSTHUKA OT €r0 Macchl U
KECTKOCTH TPY>KUHEI.

28/4 | Ilpesparienue [IpeBpaienue sHepruu Mpu | HOPMHUPOBATH pa3BUBATh HABBIKU . 827ctp. 157- | 10.12
SHEPTUH MpH TapMOHHYECKUX MIPEACTABICHHS O CaMOCTOATENEHOM pa3BUBATH YMECHHE 161 ,ynp.1,3
TapMOHHYECKUX KoNeOaHuIX. 3aTyxaroIie MIpEeBpaIeHU N SHEPTUU paboTHI, aHAM3a Pe3yIIbTaTa BOCIIPUHIMATH c1p.161-162
KOJICOaHMSIX. KoJIeOaHus MIPH TAPMOHUYECKHX CBOCH JICATEIILHOCTH; HH(POpPMAIIHIO,
3aryxaromrue KONeOaHMIX, MIPE/ICTaBICHHYIO B
koseOanus (§ 27). 3aTyXaronX 3HAKOBO-CHMBOJILHOW U
Jlabopamopnas KONeOaHMIX; pa3BUBaTh TOTOBHOCTH K rpaduyeckolt popmax;
padoma Ne 5 BBITIOJTHEHUTO

< VcenenoBanne HCCIIEIOBATh OKCIEPHMEHTABHBIX 0TpabaThIBaTh YMEHUE
coneGanui 3aBHCHUMOCTE TIEpH O UCCIIeI0BaHUI TUTAHUPOBATH YIEOHYIO

CcBOOOIHBIX KOJIeOaHMIA

JACATCIIbHOCTL, PA3BUBAThH
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HUTAHOI'O

HUTAHOI'O MasiTHHUKaA OT

YMEHUS

MaSTHHKD S . JUTUHEI €0 MOJBeCa; MPOBOJIUTH U3MEPCHHUS,
HAYYHUTHCS U3MEPSITh MO- OLICHUBAThH 3HAYCHUE
IIYJIb YCKOPCHUS MOJTY4aeMOi BEINIHHBI B
CBOOOJTHOTO TTaICHUS C Pe3yNbTaThl U3MEPCHHUS
MTOMOIIBIO HUTSIHOTO
MasTHUKA.

29/5 | BeiHY)IeHHbBIE Brinyxaennsie konebanus. | GopMUpOBaTh pa3BHBATh HABBIKH pa3BUBaTH YMEHHE §28cTp.163- 15.12
KoJIeOaHus. Pe3onanc IIPEJICTABIECHUA O CaMOCTOSITEIIbHOU BOCIIPUHUMATh 168, ynp.1,2
Pezonanc (§ 28). BBIHYKJCHHBIX paboThl, aHanM3a pe3ybTaTa WHGPOpPMALIHIO, cTp.168-169

KOJICOAHMSIX, yDABHEHHH | CBOCH JCATEIBHOCTH MIPE/ICTABICHHYIO B
JIBYDKEHHUST IS 3HAKOBO-CUMBOJIBHOU U
BBIHYKJCHHBIX rpadudeckoit popmax.
KoNeOaHui, pe30HaHCe,

aBTOKOJICOaHUIX ¥,

30/6 | Mexanunueckue MexaHHYECKIE BOTHBI (bopmupoBath pa3BUBATL MHTEPEC K U3YUEHUIO | PA3BUBATh YMEHHUE §29 cTp.169- | 17.12

BOJIHEI (§ 29) npezicTaBICHHs 00 TEMbI, MOTUBUPOBATD JKEJIAHNUE BOCIIPUHUMATh 174 ,ynp.1-3
0COOCHHOCTSIX BOJIHOBOTO | MPUMEHATH PUOOPETCHHBIE WHPOpMAIIHIO, cTp. 174
JIBUKECHHUS, O TIOoTe- YMEHUS U HaBBIKH. MIPEJICTABIICHHYIO B
PEUYHBIX ¥ MPOAOIBHBIX 3HAKOBO-CHMBOIILHOW 1
BOJTHAX, MEXaHU3ME rpaduyeckoit popmax;
BO3HUKHOBCHHUS (dbopMHUpOBATh YMEHUS
MOTEPEYHON BOJIHBI, JieaaTh 0000IIeHu,

JUTMHE ¥ CKOPOCTH yCTaHABIIMBATh aHAJIOTHH,

pacrpocTpaHeHHs BOJTHBL MOJICITUPOBATh
¢dbusndeckue SBICHUS U
TIPOIIECCHI

31/7 | BomHsl B cpeze. BouHEl B cpenie. 3ByK (hopmupoBaTh pa3BUBATh HHTEPEC K U3yYEHUIO | pa3BHBATh yMEHHUE §30ctp.174- | 22.12
3Byk (§ 30). TIPEICTABICHUS O TEMBI 1 MOTUBHPOBATH JKEIIAHUE | BOCIIPUHUMATH 179,ynp.2,3
Jlabopamopnas IUIOCKO# BOITHE, MIPUMEHSATH PHOOPETCHHBIE HH(POpPMAIIHIO, cTp.179
paboma Ne 6 BOJIHOBBIX ITOBEPXHOCTSIX, | YMCHHS W HABBIKH; MIPEJCTABIICHHYIO B

< Omnpenenenue
CKOpPOCTH 3BYyKa B

BO3yXE > .

Jydax, pacpoCTpaHEHUH
TIOTIEPEYHBIX U
TIPOIOTBHBIX

BOITH B Cpe/iaX, 3ByKOBBIX
BOITHaX, CKOPOCTH UX
pacrpocTpaHeHHS,
MY3bIKQJIBHBIX 3BYKaX,
XapaKTePUCTHKAX

3BYKa, IIyME;

pa3BUBATh TOTOBHOCTH K
BBINOJTHEHHIO
JKCTIEPUMEHTATBHBIX
HCCIe0BaHNN

3HAKOBO-CHMBOJILHOMN
dopme;

oTpabaThIBaTh yMEHHE
MIJIaHUPOBATh YIEOHYIO
JeITeNFHOCTD; Pa3BUBATh
YMEHUS

MIPOBOJIUTH U3MEPCHHS,
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HAY4YUTBHCS U3MEPATH
CKOPOCTB 3BYKa B CpC/ic
Ha OCHOBE IIOJIYYCHUSA
CTOAYMX BOJIH.

OLICHUBATh 3HaUYCHUE
MOTy4aeMOi BETMYMHBI B
pe3yJbTaTe H3MEPEHUsl.

JJIeKTPOMarHuTHbIE KOJIe6aHUSA

M BOJIHBI (8 u)

32/1 | CoboxnHble CBoOomHbIE (hopMupoBaTh pa3BUBaTh UHTEPEC K U3yUEHHUIO | pa3BUBATh §31 cTp.181- 24.12
9JICKTPOMArHuTHEIC 9JICKTPOMArHuTHEIC MPEACTaBICHUS O TEMBbI U MOTUBUPOBATH kKeJaHue | (popMUPOBATH YMEHHS 186 ,ynp.1,4
KoJieOaHusl. KoJieOaHusl. KOJIeOATEIIbHOM KOHTYpE, | MPUMEHATH PHUOOPETCHHBIE JIeNaTh cTp. 186
KonebaTenpHbIii KonebaTensHbIii BO3HMKHOBEHUU YMEHUS U HaBBIKU. 0000m1eHN,
koHTYp (§ 31). koHTyp. Dopmyna CBOOOJTHBIX yCTaHaBJIUBATh

Tomcona OJICKTPOMArHUTHBIX aHaJIOrnu, MOJCINPOBATH
KoneOaHui, popmyie (dusnveckue SBICHUS U
Tomcona. TIPOIIECCHI.

33/2 | IIpomuecch! mpu [Ipornecchr npu (hopmupoBath pa3BUBaTh HaBBIKU pa3BUBaTh yMEHHE §32 c1p.187- 29.12
TapMOHHYECKUX TapMOHHYECKUX MIPEACTABIICHHS O CaMOCTOATEEHOM BOCIIPUHIMATH 190 ,ynp.1-3
KoJIcOaHMX B KoJIcOaHUX B TapMOHHUYECKHX paboThl, aHamM3a pe3yIbTaTa WHGPOPMAIIHIO, cTp.190-191
KoJebaTeIbHOM KoJebaTeIbHOM KONeOaHUsIX 3apsi/ia, CUIIBl | CBOCH NEATEIHOCTH MIPE/ICTABICHHYIO B
koHTYpE (§ 32). KOHTYpE TOKa, HATIPSKEHUS B 3HAKOBO-CHMBOJILHOW U

KoJie0aTeTbHOM KOHTYDE, rpaduyeckoit popmax.
peodpa3oBaHusI SHEPTUN

B UICATEHOM

KoJie0aTeTbHOM KOHTYpE.

34/3 | BeIHyKIEeHHBIE BriayxnenHbie (hopmupoBaTh pa3BUBaTh HABBIKU pa3BUBaTh YMECHUE §33 cT1p.192- 12.01
AIIEKTPOMATrHUTHEIE AIIEKTPOMATrHUTHEIE MIPEACTABICHHS O CaMOCTOATENEHOM BOCIIPUHIMATH 195, ynp.1,3
KOJIeOaHMSI. KOJIeOaHMSI. BBIHYKIICHHBIX paboThI, aHaJHM3a pe3yyIbTaTa HH(POpPMAIIHIO, c7p.195-196
[TepemennsIii TOK (§ IlepemenHsIi1 TOK 3JIEKTPOMArHUTHBIX CBOCH NI TEThHOCTH MPEACTABIECHHYIO B
33). KOJICOaHUSX, 3HAKOBO-CHUMBOJILHOW 1

TIEPEMEHHOM TOKE,
MPUHLININE ICUCTBUSA
reHeparopa
TIEPEMEHHOT0 TOKA,
KBa3HCTAIMOHAPHOM
TOKE.

rpaduyeckoit popmax
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35/4 | Pesucrop B uenu Pe3ucrop B nenu (dopmMupoBaTh pa3BUBaThH HAaBBIKK pa3BUBaTL yMEHHUE §34 c1p.196- 14.01
MIEPEMEHHOIO TOKA. MIEPEMEHHOIO TOKA. MIpEACTABICHUS O CaMOCTOSITEIbHOU BOCIIPUHHUMATD 199 ,ynp.1-2
JeiicTByromue JeiictByromue pe3ucTope B LEenH paboThl, aHaIM3a pe3ysibTaTa UHOpMALIHIO, cTp. 199
3HAUYEHMSI CUJIbI TOKA | 3HAYEHUS CHIIBI TOKA U TepeMeHHOr 0 TOKa, CBOCH JIeATEIIbHOCTH. MIPEJICTABIICHHYIO B
v HanpsbkeHusd (§ 34) | HanpshKeHUs AKTUBHOM 3HAKOBO-CUMBOJILHON U

COIIPOTHUBIICHUH, rpadudeckoit popmax
JEMCTBYIOIINX 3HAYEHUSIX
CHJIBI TOKA U
HATPSDKCHHUS.
36/5 | TpanchopmaTop Tpancdopmarop (dbopmupoBaTh Pa3BHBATh HHTEPEC K U3YUCHHUIO | Pa3BUBATh YMEHHE §37 cTp.208- 19.01
(8 37). IpeaCTaBICHUS 00 TEMbI 1 MOTHBUPOBATH JKEJIAHUE | BOCIIPUHHUMATH 212,ynp.1,3
YCTPOMCTBE U MPUHIUIIE MPUMEHSAThH MPHOOPETEHHBIE WHGPOpMALIHIO, cTp.212-213
ACUCTBUS TPpaHC- YMCEHUS U HABBIKH. MMPEACTAaBJICHHYIO B
(hopMaTopa, XOIOCTOM U 3HaKOBO-CUMBOJIbHON
pabouem xomax dopme.
Tpanchopma-
TOpa, KOdPPUITUEHTE
tpancdopmanmu, KI1/]
TpaHcgopmaTopa*.

37/6 | DimekTpOMarHUTHBIC (hopmupoBath pa3BUBaTh HaBBIKU pa3BUBaTh yMEHHE §39 c1p.220- 21.01

BOJIHEI (§ 39). MPEICTABIECHUS O CaMOCTOSITEIILHON BOCIPUHHUMATh 226
BO3HUKHOBEHUU paboThl, aHaM3a pe3yIbTaTa HHPOPMAIIHIO,
MarHUTHOTO ITOJIS TIPH CBOCH IeSTEITFHOCTH. MIPE/ICTABICHHYIO B
HM3MEHECHUHN 3HAKOBO-CHUMBOJIBHOU U
AJIEKTPHYECKOTO TIOJIA, rpaduyeckoit popmax.
MeXaHH3Me Iepenadn
AIIEKTPOMAaTrHUTHBIX
B3aUMOJCHCTBUH,

AIIEKTPOMAarHUT-

HOI1 BOJIHE U €€
XapaKTEepPUCTHKAX,
onsiTax ['epua, cnekrpe
AIEKTPOMATHATHEIX BOJH.

38/7 | IpuHIMITBI [IpuHIHUTIBI pauocBs3n | (HOPMHUPOBATH pa3BUBaTh TOTOBHOCTH K bopMupoBaTh yMeHHE §40 cTp.226- 26.01
PaIuOCBsI3N U U TEIEeBUICHUS MIPEACTABICHAS O CaMOpa3BUTHIO U CaMOCTOSATENBEHO 231,ynp.1.3
teneBuneHus (§ 40). MPHHIIATIAX PATAOCBS3H, | caM0ooOpa3oBaHUIO, paboTe B ONPEEIIATH LEIH CBOETO | cTp.232

MPOLIECCax MOMYJISIIUHN K
JETEKTHPOBAHUH
(memomynsirum)

KOJIJIEKTHBE U HAXOKICHHUTO
COTJIACOBAHHBIX PEIICHHIA,
(dhopMupOBATh y

00yJeHWUs, CTABUTH U
(bOpMyIHpPOBATH IS
ce0st HOBLIE 3a/1a41 B
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QJICKTPOMArHUTHBIX BOJIH,

ydamuxcs yBaXXCHUC K

yuebe U TI03HaBaTEeIbHOM

nepeaayue U300paKeHHid ¢ | HICTOPUYECKUM CHMBOJIAM U Ma- | AEATENbHOCTH.
TTOMOILIBIO PaJINO- MmsaTHUKaM OTedecTBa,

BOITH, Pa3JIMYHBIX LEHHOCTHOE OTHOILIEHUE K

CHCTeMax Nepefadn JOCTHIKCHUSAM M TPaJUIASIM

TEJIEBUICHUS. cBoeit Ponunbel — Poccun.

39/8 | Konmponvnas [IPOBEPHUTH YCBOCHHUE pa3BUBATh TOTOBHOCTh K CIocoOCTBOBATH Moet. §24-40 | 28.01
paboma Ne 3 o OCHOBHBIX MTOHATHI U CaMOKOHTPOJIIO TIOTY4YEHHBIX Pa3BUTHIO YMEHHIA cTp.142-232
TeMaM 3aKOHOB IO TEME 3HaHUN U c(HOPMHUPOBAHHBIX aHaJIN3UPOBATH,
< MexaHn4ecKue K MexaHHYECKHE YMEHHUH. cpaBHUBATE, 000bMATS,

KOJIeOAHUS 1 KOJIEOAHUS U BOJIHEL > per
, BBIBOJIbI, IPHMEHSTh
BOJIHBI >, «DIEKTpOMarHUTHHIE MOJTyYCHHbIE 3HAHUS B
< DIeKTPOMATHHTH KOJIeOaHMSI U BOJTHBI. HOBOH CHUTyaIlUH.
ble KoJie0aHus
U BOJIHBI > .
3aKoHBI reoMeTpUYeCcKOl onTUKH (5 4)

40/1 | Bakou 3aKoH NPSIMOIMHEWHOTO (hopmupoBaTh pa3BUBATh MHTEPEC K U3yYEHUIO | (GOPMHUPOBATH YMEHUS 841 crp.233- 2.02
MPSIMOJIMHEHHOT0 | pacIpoCTpaHEHHUS CBETA. MIPEACTaBICHUS 00 TEMBI 1 MOTHBHPOBATH JKENaHUE | JeTaTh, 0000ImeHMs, 239, ynp.2,3
pacrmpocTpaHeHHus | 3aKOH OTpa’KeHHsI CBETa OCHOBHBIX MOHATHSX U IPUMEHATH IPHOOPETCHHBIC YCTaHABIUBATD c1p.240
cBera. 3aKoH MOJICTISIX TEOMETPHUYECKON | YMEHHS U HABBIKH. AHAJIOTHH, MOJCIHPOBATh
OTpakKEHUS CBETa OITHKH, TPUHIIAIIC ¢usIUecKue SIBICHUS U
(8 41). HAMMEHBIIIETO ACHCTBHS, IIPOIIECCHI.

SIBIICHHSIX
MPSIMOJTMHEHHOTO
pacrpocTpaHeHHs 1
OTpakKeHU CBETa,
3aKOHAX HE3aBUCHMOCTH
CBETOBBIX ITYYKOB,
MTOCTPOCHUH
HM300paskeHUH B ITOCKUAX
3epKaliaX, IPAMEHEHUH
TUIOCKHX 3epKall.

41/2 | 3akoH 3aKoH MPENOMIIEHUS CBETa (dhopMupoBath pa3BUBATH HHTEPEC K H3YUCHHUIO | (POPMUPOBATH YMCHHE 842 crp.241- 4.02
TIPEIOMIICHUS MIPEACTABICHHS O TEMBI 1 MOTHBHPOBATD JKEIaHUE | CAMOCTOSTEIHEHO 246 ,ynp.1,2
cBeTta (§ 42). SIBJICHUH TIPEIIOMIICHHS MPUMEHSThH PHOOPETCHHBIE ONPENENSTH UEH CBOCTO | o1y 246

CBCTAa, 3aKOHC

YMCHHA U HABBIKH.

00ydeHMUS, CTABUTh U
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MIPEIOMJICHUS CBETA,
ONTHUYECKHU OoJee
IUIOTHOW M MEHEee IIJI0T-
HOU cpenax, Xoze Jiyda
4epes
IJIOCKOMApaUICIbHYIO
IUTACTHHKY U
TPEYTOJIBHYIO TIPU3MY.

(bOopMyITUpPOBATH LIS
ce0s1 HOBBIC 3aJ1aUl B
yuebe U TI03HaBaTEeIbHOM
JIEATENBHOCTH.

42/3 | JIunzel. @opmyna | Jlunzel. @opMyia TOHKOM (hopMupoBaTh pa3sBUBaTh TOTOBHOCTb K pa3BUBaTh yMEHHE 844 ctp.252- 9.02
TOHKOM JINH3BI (§ | JIMH3BI MIPEACTABIIEHUS O BUAX CaMOPA3BUTHIO U BOCIIPpUHUMATh 258 ,ynp.1,4
44). JIMH3, TOHKOH JINH3E, camMo00pa3oBaHUIO. WHGPOpMALIHIO, c1p.259
XapaKTepUCTHKaX NPEJICTaBJICHHYIO B
JuH3, GopMyIie TOHKOH 3HaKOBO-CUMBOJILHOW
JIMH3BI, ONTHYECKON CHIIe dbopme
JIMH3bI, IIPpaBUJIC 3aKOHOB
IIpr UCIIOJIb30BAHUN
(hopMyITBl
TOHKOM JINH3BI.
43/4 | TlocTpoenue [MocTpoeHne n3obpaskeHut B (hopMHUpPOBaTh y ydanIuxcs pa3BUBaThL YMEHHE 845 crp.259- 11.02
n300paxeHuil B TOHKHUX JINH3aX (dopMupoBath yMEHHE BOCIIPUHIMATH 264 .ymp.1,3
TOHKHX JIMH3aX MIPEACTaBICHUS 00 IUTaHUPOBATH CBOM JICHCTBHS B HH(OPMAIHIO, cTp.264-265
(8 45). H300paXKEHUSIX, COOTBETCTBHUH C YICOHBIM MIPEICTABICHHYIO B
CO3JJaBAEMBIX TOHKUMH 3aJaHIEM 3HAKOBO-CHMBOJIBHOM
COOMPAIONITMH JIMH3AMH, dopme.
HU300paskeHUsX,
CO3JIaBAEMBIX
TOHKAMH
paccenBarOIINMU
JMH3aMH, YBEITHICHUH
JIMH3EL.
44/5 | T'ma3 xax I'ma3 xak omrrrueckas pa3BUBATH HHTEPEC K H3YUCHHUIO | (DOPMUPOBATH YMCHHE 846 crp.266- 16.02
OIITHYECKast cucreMa (dopMupoBaTh TEMBI 1 MOTHBHPOBATD JKEIaHUE | CAMOCTOSTEIHEHO 269 ,ymp.1,3
cucrema (§ 46). MIPEICTABICHHUS O OPHMEHSTEL IPUOOPETEHHEIE OTIPE/ICIATE TEITH CBOCTO | 1 269

CTPOEHMH TJIa3a
YeJI0BeKa, 3peHNH,

aKKkoMoJaIuu, aedekrax
3pEHHUS U NX KOPPEKIIHH.

YMEHUS U HABBIKH.

00ydeHUs, CTABUTH U
bopmMynupoBaTh AJIs
ce0s1 HOBBIE 3a/1a4M B
yueOe U TI03HaBaTEIbHOM
JIeSITENBHOCTH
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BoanoBasi onTtuka (5 4.)

45/1 | Usmepenue ckopoct | M3mepenne ckopoctu (dopmMupoBaTh pa3sBUBATh UHTEPEC K U3YUCHHUIO | pa3BUBATh MHTEPEC K 848ctp.277- 18.02
ceera. [lucnepcus cera. Jlucniepcus cBera | mpezncTaBieHus 00 TEMBI 1 MOTHBUPOBATD JKEIIaHWE | U3YYSHHUIO Te- 281
cBeTa aCTPOHOMHYECKOM NPUMEHSTH TPUOOPETEHHBIE MBI 1 MOTUBHPOBATh
(8 48). METO/Ie H3MEepeHUs YMEHHUS W HaBBIKH. JKeJTaHUe IPUMEHSTh

CKOPOCTH CBETAa, PUOOPETEHHBIE YMEHUS
71a00paTOPHBIX METOAAX Y HaBBIKH.

U3MEPEHHsI CKOPOCTH

CBETa, SIBJICHUH

JIMCIIEPCHH CBETA, ONbBITaxX

Herorona no

HaOJIIOICHUIO AUCTIEPCUH

cBeTa.

46/2 | Tlpunmun [rolirenca ITpunuun I'tolirenca. (opMupoBaTh pa3BHUBaTh HaBBIKU pa3BUBaTh yMEHHE 849-50 25.02
(8 49). Nurepdeperums IPEICTaBICHUS O CaMOCTOSITEIILHOU BOCIIPHHUMATh c1p.281-287
WuTepdepennus BOJHH . npuHimne ['toiirenca, paboThl, aHaM3a pe3yIbTaTa WHPOpMAIIHIO, ymp.1,2
BoutH (§ 50). BBIBOJIE 3aKOHA CBOEH HeSITEIbHOCTH, MIPEJICTABIICHHYIO B c1p.287

OTpa)XeHUS U pa3BUBATh HHTEPEC K M3YUCHUIO | 3HAKOBO-CHUMBOJIBHOU U
IIPEJIOMIIEHUS BOJIH C TEMBI 1 MOTHBHPOBATH JKENaHue | rpaduueckoi hopmax.
MIOMOIIBIO IPUHIIAIIA IPUMEHATH IPHOOPETCHHBIC

I'roiirenca. popMupoBaTh | yMEHHsS U HABBIKH

IPE/ICTAaBIICHUS O

CIIOXCHUH BOJH,

nHTEphEepeHITNH,

YCIIOBUSIX

nHTEp(HEePESHITMOHHBIX

MaKCHMYMOB U

MUHHMYMOB,

YCIIOBUSIX KOT€PEHTHOCTH

HCTOYHHKOB BOJIH.

47/3 | Unrepdepenius WuTepdepennus ceera. | (HopMHpPOBATH pa3BUBATHL HHTEPEC K H3YUCHHUIO | pa3BUBATh YMCHHE 851-52 2.03
ceeta (§ 51). Judpakuus ceera. TIPEICTABICHUS O Te- BOCIIPUHHUMATh cTp.288-
Hudpaxums ceera mpoGiieMe KOrepeHTHOCTH | MBI I MOTHBHPOBATH JKETaHUE HH(POPMAIIHIO, 293,ymp.1,2
(8 52). CBETOBBIX BOJH, OIBITE MPUMEHSATE PHOOPETCHHBIC MIPE/ICTABICHHYIO B ¢1p.293-294
Jlabopamopnasn IOHTa o HabmroAeHUIO YMEHUS; 3HAKOBO-CHMBOJIBHOU U ’
paboma Ne UHTEpEPEHIINN CBETA, pa3BUBATH HABBIKH rpaduaeckoit Gopmax.;

7 < HUccnenosanue

OIIBITC

CaMOCTOSITEIbHON
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SIBJICHHI
uHTepdepeHIInn 1

nudpakimy cBera > .

DpeHens 1o MONTyYeHUI0
KOTEPEHTHBIX
HCTOYHUKOB CBETA,
MOTY4ICHUH
uHTepEPEHITMOHHON Kap
THUHBEI — KOJIIEI]

HrroToHa,
uHTepEPEHINH B TOHKUX
IUIEHKaX *,

(hopMupoBaTh
IPE/ICTABIICHUS O

T paKIny CBETa,
npuHnune I'roiirenca —
®peHens, MITHE
[Tyaccona, augpakium
CBETA HA JJIMH-

HOM y3KOM HIEJNH.

HaOJIIOIaTh U
HCCIIEI0BATE
uHTEphHEpPEeHINI0
€CTECTBEHHOI'0 CBETa Ha
TOHKOM

MIJICHKE, THPPAKIIUIO
CBETa Ha IIEJH; U3YIUTh

paboThl, aHaM3a pe3yibTaTa
CBOCH NIESITCIHLHOCTH,
pa3BUBATH TOTOBHOCTH K
BBINOJTHEHHIO
SKCIIEPUMEHTAITBHBIX
HCCIIEIOBaHU.

oTpabaThIBaTh yMEHUE
IJIAHUPOBATh YUEOHYIO
JIeSITeTIbHOCTh; Pa3BUBATh
YMEHUs

MIPOBOJIUTH U3MEPEHUS,
OLICHUBATh 3HaUYCHUE
M0JIy4aeMOil BEIMYHHBI B
pe3yIbTaThl U3MEPEHUS.

BIIMsIHHE
LIMPUHBI LIETH Ha BUJT
T PaKIIMOHHOM
KapTHHBIL.
48/4 | JlaGoparopHas HAY4YHUTHCS Yup.4 c1p.294
pabora Ne 8 OTIPECIIATh CKOPOCTh
«Ormpenenenne
CKOPOCTH CBETa cBeta
B BELICCTBE» B BCINCCTBC
49/5 | Konmponvnas MPOBEPUTH YCBOCHHE pa3BUBATH TOTOBHOCTH K CIIOCOOCTBOBATH ITosT 841- 4.03
paboma Ned nio OCHOBHBIX MTOHSTUH U CaMOKOHTPOJTIO TIOJTy9IeHHbBIX Pa3BUTHIO YMEHHI 52c1p.233-294
Temam < 3aKOHDI 3aKOHOB T10 TEME 3HAHUHN U CHOPMHUPOBAHHBIX aHaJIM3UPOBATH,

«BomHOBas or-

YMEHHUH.

CpaBHUBATH, 0000IIATH,
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reoMeTpH4ecKoi THKa». JeTaTh

ONTHKH D, BBIBOJIBI, TIPHMEHSATh
MOJTyYCHHBIC 3HAHHS B

< BoJsHoBas HOBOH CUTyalLlUU.

OnTHKA >

J/sleMeHThI TEOPUHU OTHOCUTEJBHOCTH (2 )

50/1 | 3axoHsI 3aKoHBI BJIEKTPOAUHAMUKN | (hOPMUPOBATH Pa3BUBATh OCHOBHI IIEJIOCTHOTO | (hOpMHUPOBATH YMEHHUS 855-56 9.03
SNIEKTPOIMHAMUKN | M TIPHHIINIL HpeCTaBICHUS O MHPOBO33pEHHS, JeTaTh c1p.309-318,
Y TIPUHITAIT OTHOCHTENBbHOCTH. OTBIT HPOTHBOPEUHUSIX MEKIY COOTBETCTBYIOIIETO 00001IeHw, yrp.1,3,5 crp.
OTHOCUTENbHOCTH | MaiikenbcoHa. [TocTymaTel | 3JIEKTPOIMHAMHKOM COBPEMEHHOMY YPOBHIO YCTaHABJIMBATh 318
(§ 55). [locTynaTsl | cnenuaibHON TEOPUU Makcsemia u pa3BUTHUS HAYKU. AHaJIOTUHU, MOJIEIIUPOBATh
CIIeIMATBHOM OTHOCHTEJIBHOCTH. KJTaCCUYECKOM ¢u3ndeckue sBICHUS U
TEOPUU MexaHukoil HeroToHa, IIPOLIECCHI.

OTHOCHUTCJIIBHOCTH ITOCTAaHOBKE U

(8 56). pe3yJbTaTax OIbITa
Maiikenscona — Mopiu.
(opMupoBaTh
HpECTaBICHUS O
nocrynarax CTO,
MTOHSATHH COOBITHS,
a¢ppexrax CTO
(OTHOCHTETHHOCTH
OITHOBPEMEHHOCTH
COOBITHI,
OTHOCHTEIBEHOCTH
MIPOMEXYTKOB BPEMEHH,
OTHOCHTEIBHOCTH
PaCCTOSIHHIA).

51/2 | Macca, ummynsc 1 | Macca, HMITJIbC U 3HEpTHus | (OPMUPOBATH pa3BUBATH OCHOBHI IIEJIOCTHOTO (dhopMHpOBATh YMEHUS 857 crp.319- 11.03
SHEprus B B CIICIUAIFHON TEOpUHU MIPEACTABICHHS O MHUPOBO33PEHHUS, JeTaThb 322,ymp.1,3,5
CTIeIIUATTEHOM OTHOCHTEIIFHOCTH. PETATUBUCTCKOM COOTBETCTBYIOIIECTO 00001IeHN s, c1p.322
TEopuu HAMIIYJbCE, OCHOBHOM COBPEMEHHOMY YPOBHIO yCTaHABIUBATD
OTHOCHTEIEHOCTH 3aKOHE Pa3BUTHS HAYKH. AHAJIOTHH, MOJEINPOBATH
(8 57). PETSATHBUCTCKOM busnyeckre sIBICHUS U

IMHAMUKH, CBSI3H MEXIY TIPOLIECCEI.
SHEpPruen u

Maccou, popmyiie

OuHImTeIHA,

PETSATUBUCTCKOM
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COOTHOIICHUH MEXIY
SHEpruei 1 UMITYIbCOM,
ob1el Teopun
OTHOCUTEIBHOCTH .

KsaHToBasa ¢pusmuka. Actpodpusuka (18 4)

KBaHToBas ¢usuka. CrpoeHue atoma(5 4.)

52/1 | PaBHOBecHOe PaBHOBeCcHOE Tem0BOE (hopMupoBaTh pa3BUBATh MHTEPEC K U3YUYCHUIO | (hOpMHUPOBATH YMEHHUS §58 crp.324- 16.03
TEIJI0BOe nanydyenue .I'umnoresa MIPEeNICTaBIICHUS O TEMBI 1 MOTHBUPOBATD JKellaHHWE | AeNaTh 327
nznydenue (§ 58). | [lnanka PaBHOBECHOM TEILIOBOM IIPUMEHATEH IPUOOPETEHHBIE 000011eHN,

U3JIYUCHUHU U €TO YMCEHUS U HABBIKH. YyCTaHaBJIUBATb
OCOOEHHOCTSIX, aHaJIOTHH, MOJICIINPOBATh
«yIbTPaduOIEeTOBOH ¢dusnyeckue SBICHUSI U
kaTtacTpode», rumorese MPOLIECCHI.

IInanka, mocTOSSHHOM

[Inanka, sHEprUM KBaHTa

QJICKTPOMAarHuTHOIr 0

U3ITyYCHHSL.

53/2 | 3akoHsI 3axoHs! poTodddexra (opMupoBaTh pa3BUBaTh OCHOBHI IIEJIOCTHOIO | Pa3BHBATh YMECHHE §59 crp.327- 18.03
dboroaddexra (§ MPEICTABIICHHSI O MHUPOBO33PEHUS, BOCIIPHHUMATH 333,ymp.1,3,5
59). SIBIICHUH BHEIITHETO COOTBETCTBYIOIIIETO HHPOpMAIIHIO, ctp.334

tdhoroaddexra, 3akoHaX COBPEMECHHOMY YPOBHIO MIPEICTABIICHHYIO B
tdboroapderra, BAX pPa3BUTHS HAYKU. 3HAKOBO-CHMBOIILHOW 1
tdhoroaddekra, rpadudeckoit popmax.
ypaBHEHUH DUHIITEHHA

s poroaddekra,

KpacHOM TpaHuIle

tdoroaddekra.

54/3 | NaBnenue cBera. | [laBieHne cBeTa. (hopmupoBaTh pa3BHUBATh OCHOBBI IIEIOCTHOTO (dbopMHpOBATh YMEHUS §60 ctp.335- 23.03
Kopnyckynsipao- | KopmyckymnsipHO-BOTHOBOM TIPEICTABICHUS O MHPOBO33PEHUS, JIenaTh 340,ymp.1,2,5
BOJIHOBOM nyanusm. ['umoresa e SIBJICHUH JTABJICHUS CBETa, | COOTBETCTBYIOIIETO 000011eHN S, ctp.340
nyanusMm (§ 60). Bbpoitns ombITax Jlebenera mo COBPEMEHHOMY YPOBHIO yCTaHABIUBATH

W3MEPEHHIO TaBIICHUS
CBeTa, YHEPTruH U
uMITyJIbce oTOoHA,
KOPIYCKYJISIPHO-
BOITHOBOM JIyajIi3Me,
THITOTE3e

ne bpoitns,
COOTHOIIEHHUSIX

pa3BUTHUS HAYKH.

aHAaJIOTHH, MOJICIIUPOBATh
¢usndeckue ABICHUS U
MPOLIECCHI.
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HeOHpeIleHeHHOCTeﬁ

Ieiizenbepra*.
55/4 | IlnanerapHas [Inanerapras Moznens aroma. | (OpMHPOBAThH pa3sBUBATh OCHOBBI LIEIOCTHOTO (bopMupOBaTH YMEHUS §61 crp.341- 25.03
Mozenb atoma (§ | Omeit Pesepdopna. MpeACTaBICHHS O MOJIEIM | MUPOBO33PEHUS, JIeNaTh 344
61). aTomMa TOMCOHa, ONBITAX | COOTBETCTBYIOIIETO 000011eHN,
Peszepdopna, COBPEMEHHOMY YPOBHIO yCTaHABIUBATh
IUTaHETApHON MOJENN Pa3BUTHUS HAYKH. AHAJIOTHH, MOJEITUPOBATh
aToma. ¢dbusnyeckue SBICHUA U
IIPOLIECCHI
56/5 | Ilocrynatel bopa. | ITocrynatel Bopa. Mozens (hopMupoBaTh pa3BUBATh OCHOBBI 1IEJIOCTHOTO | pa3BUBAaTh OCHOBBI §62 crp.345- 1.04
Mopnens aToma aToMa BOJ0pOJia MO MIPEJICTaBICHUS O MHPOBO33PEHUS], LIEJIOCTHOT'O MHUPO- 352, ymop. 1,3
BOJIOpOa 1O Bbopy . nocrynarax bopa, COOTBETCTBYIOLIETO BO33pEHUS, ctp.352
Bopy (§ 62). MOJIENN aTOMa BOJIOPO/Ia | COBPEMEHHOMY YPOBHIO COOTBETCTBYIOLIETO
1o pa3sBUTHS HAYKH. COBPEMEHHOMY YPOBHIO
JlaGopaTopHasn bopy, sHepreTnueckoi Pa3BUTHS HAYKHU.
padora Ne 9 JarpaMMe aTtoma
«Ha0monenne BOJI0PO/Ia, OCHOBHOM
CINIOIIHBIX (HOpMaHBHOM) u
H JIMHEUYIATBIX BO36y7KlleHHLIX
CIIEKTPOB» CTaIMOHAPHBIX
COCTOSIHMSIX, YHEPTUH
HMOHU3AIINU aTOMa,
JTMHENYAThIX CIIEKTpax,
cepun banbsmepa.
Pdu3rkKa aTOMHOI0 Aapa. BJIeMeHTaprIe yacTuupl (9 4)
57/1 | Meroast MeTopl perucTpanuu (hopmupoBaTh pa3BHUBATh MHTEPEC K U3yYEHUIO | (OPMHUPOBATH YMEHHUE §64 ctp.358- 6.04
PETHCTpaIIH 3apsDKCHHBIX YaCTHUI] MIPEACTABICHHS O TEMBI 1 MOTHBHPOBATD JKEIaHUE | CAMOCTOSTEIHEHO 361
3apPSHKCHHBIX XapaKTePUCTHKAX IPUMEHATE PHOOPETCHHBIC OIIPEIETSTh ST CBOCTO
YaCTHII PETHCTPUPYIOIINX YMEHUS U HaBBIKH. 00y4eHUs, CTABUTH U
(8 64). YCTPOWCTB, (bOpMyIHpPOBATE IS
YCTPOWCTBE U IIPHHIIATIC ce0s HOBEIE 3a7]aull B
JIEHCTBUS Ta30pa3psAHOTO yaeOe U TI03HABATEIbHOM
cuerurka ['eiirepa, IEITETLHOCTH
KaMepsl Bunbscona,
MTY3BIPEKOBOM
KaMepHl.
58/2 | EcrectBeHHast EcrectBenHnas (hopMupoBaTh pa3BHBaTh MHTEPEC K NM3YUYECHUIO | pa3BUBATh HABBIKA §65 ctp.362- 8.04
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PaIMoaKTHBHOCTD | paJiOaKTUBHOCTH. AJb(a, mpencTaBiieHns 00 TEMbI 1 MOTHBHPOBATH JKEJIaHUE | PabOTHI C 365
(8 65). 6eTa, raMMa U3ITy4eHUs HCTOPHU OTKPBITUS NPUMEHSTH TPUOOPETEHHBIE uHpopmarmei,

SIBJICHUSI €CTECTBEHHOM YMEHHUS W HaBBIKH. IIpe/ICTaBICHHOH B

PaaMOaKTHBHOCTH, 3HaKOBO-CHMBOJILHON

COCTaB€ PaInOAKTUBHOTO bopme

U3ITy4eHUs, HPU3MUECcKOit

npupoze |-, [1-u [I-

Ty4ei

59/3 | PagnoakTuBHBIE PaguoaktuBHbIE (hopMupoBaTh pa3BUBATb UHTEPEC K U3YUEHHUIO | pa3BUBATh HABBIKU §66 c1p.365- 13.04
IIpEBpaILEHUsI. IpeBpalieHus. 3aKoH IIPEJCTaBIEHUS O TEMbI 1 MOTHBHUPOBATH JKEIaHUE | PabOTHI C 369, ymp.1,4,5
3axoH paZroaKTUBHOIO pacraa. pasroaKTUBHBIX IPUMEHATH IPUOOPETCHHBIE uH(pOopMaIueH, cTp.369
paguoakTiBHOro | M3oromsl HpEBpaIICHHSX, 3aKOHEe YMEHUS M HaBBIKH. NPe/ICTaBIICHHOM B
pacnaza. paxuoaKTUBHOTO 3HaKOBO-CUMBOJILHOW U
Wzotomsr (§ 66). pacmana, u30Tornax, rpadudeckoit popmax.

HpaBHJIaX CMEIIEHUS ITPU
- u [ I-pacnagax.

60/4 | HckyccrBeHHOE HckyccrBeHHOE (opMupoBaTh pa3BUBATh OCHOBBI 1IEIOCTHOTO (opMupOBaTh YMEHHUS §67 ctp.370- 15.04
IIpeBpalleHue IIpEeBpalLEHUE AaTOMHBIX IPE/ICTaBICHUS 00 MHUPOBO33pEHUS, JIeNaTh 373 ,ynp.1,3,5
ATOMHBIX sIZIED. a1ep. UCKYCCTBEHHOM COOTBETCTBYIOILIETO 000011eHN, ctp.374
[Iporonno- [IporoHHO-HEHTpOHHAS MIpEeBpaIIeHUH ATOMHBIX COBPEMEHHOMY YPOBHIO YCTaHABIUBATD
HEHTpOoHHAS MOJICTTb AaTOMHOTO SIpa SIep, AACPHBIX PEaKIUsAX, | PA3BUTHS HAYKH. AHAJIOTHH, MOJCIHPOBATH
MOJIETI> AaTOMHOT'O OTKPBITHH HEUTpPOHA, ¢usIUecKue SIBICHUS U
simpa (§ 67). MIPOTOHHO-HEHUTPOHHON MIPOIIECCHI.

MOJICTIH SIpa, 3aKOHE
COXpaHEHUS
MacCOBOT'O YHCTIA.

61/5 | SlmepHble CHIIBI. SnepHble CUIIBI. DHEPTrUs (hopmupoBaTh pa3BHUBATh MHTEPEC K U3yUYEHUIO | pPa3BHBATh HABBIKH §68 c1p.375- 20.04
DHeprusi cBsizu CBSI3M AaTOMHBIX SIJIEP MIPEJICTaBICHUS 00 TEMBI 1 MOTHBHPOBATH KeJaHue | paboThI ¢ 378 ,ynp.1,3,5
aToMHbIX siep(8 OCHOBHBIX CBOHCTBax MIPUMEHSATH IPHOOPETCHHBIE HHpOpMaIIMCH, ctp.378-379
68). SIIEPHBIX CHJI SHEPTUU YMEHUS U HaBBIKH. MIPEICTaBICHHON B

CBSI3M aTOMHBIX sIIEP, 3HAKOBO-CHMBOJIBHOM
JedeKTe Macchl, dopme.

YAETBEHON SHEPTUH CBSI3H,

SHEPreTUIECKOM BBIXOZE

SIACPHBIX PEAKIIHIA.

62/6 | Llennsie simepubie | LlemHble spepablie peakuun. | (GOPMHUPOBATH BBI3BATh Y YUaIUXCS (dhopMHpOBaTh yMEHHE §69 ctp.379- 22.04
peakum. SnepHBIit peakTop MIPEACTABICHHS O 3aMHTEPECOBAHHOCTD B CaMOCTOSATENBEHO 383 ,ymp.1
S nepubiit DETICHUY SIIep ypaHa, U3yICHUH (PH3HKH. OIIpENeTSITh IeTH CBoero | cTp.383
peakTop LIEOHOW SIAepHON 00yJeHWUs, CTABUTH U
(8 69). peaknuu, kodddurmente (bOpMyITUpPOBATE LIS
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Ppa3sMHOXEHHUS

HEUTPOHOB, YCTPOUCTBE U
MIpPUHIUIE CHCTBUS
SJIEPHOT0 pEaKkTopa,
KPUTHUYECKOU Macce.

ce0s1 HOBbIE 3a/1a4H B
yuebe U TI03HaBaTEeIbHOM
JIeSITENLHOCTH.

63/7 | Buonormueckoe Buonorunyeckoe aeiicteue (hopMupoBaTh pa3BUBATh MHTEPEC K U3YUEHHUIO | Pa3BUBATh HABBIKU §70 ctp.385- 27.04
JeficTBUe PaaMOaKTHBHBIX U3ITyYSHUH. | MPEICTABICHHS O TEMBI 1 MOTHBUPOBATD JKellaHWe | paboThI C 387
paguoakTuBHBIX | [Ipumenenne TIOTJIONIEHHOM J103¢e NPUMEHSTH TPUOOPETEHHBIE uHdopmarmei,
n3Iy4YeHuH (§ PaaMOaKTHBHBIX H30TOIIOB. W3ITy4YEeHUsI, MOLITHOCTH YMEHUS W HaBBIKH. NIpeICTaBIICHHOM B
70). TepMosiiepHbIe peaKIu TIOTJIOUIEHHON JI03bl, 3HAKOBO-CUMBOJIbHOM
Jlabopamopnasn koapunmente pa3BUBaTh FOTOBHOCTH K dopme.
padoma Ne 10 OTHOCHUTEJIBHOM BBIIOJIHEHUIO 0TpabaThIBaTh YMEHUE
< M3mepenne Ouoornyeckoit 9KCIIEPUMEHTANBHBIX TUTaHUPOBATh yIEOHYIO

AKTHUBHOCTH, HUCCICIOBaHHH. ACATCIIbHOCTDH, pa3BUBATh
€CTeCTBEHHOT0 .

OKBUBAJICHTHOMU 103€, YMEHUA
PaAMALOHHOTO

3a11UTe [IPOBOJMTH U3MEPEHHS,
dona>. OT paJInOaKTUBHBIX OLICHUBATh 3HAUCHHE

U3IIy4YEeHUH, [I0JIy4aeMOM BEITMUMHBI B

DKOJIOTMYECKUX pe3yabTaThl U3MEPEHHUS.

npobiemMax

HCTIONIb30BAHUS SIACPHON

SHEPruu, MPUMEHEHIN

paIuoaKTHBHBIX

H30TOIIOB;

MOTYYUTH MPAKTHIECKHE

HAaBBIKH MCIIOJIH30BAHMS

OBITOBOTO JIO3MMETPA IS

H3MEpeHNs

€CTECTBEHHOTO

paaranuoHHOro (oHa.

64/8 | DineMeHTapHBIE DneMeHTapHbIC YacTHIIHI. (hopmupoBaTh pa3BUBATH OCHOBHI IIEJIOCTHOTO | pa3BUBATh YMCHHE §72 c1p.391- 29.04
YaCTHIIBL. OyHIamMeHTaTBHEIE MIPEACTaBICHUS 00 MHPOBO33PEHUS, BOCIIPUHIMATH 395 ,ymp.1
OyHmaMeHTaTBPH | B3aMMOACHCTBHUS JIIEMEHTapHBIX YaCTHIAX, | COOTBETCTBYIOIIECTO HH(OPMAIIHIO, ctp.395
13 AHTUYIACTHIAX, COBPEMEHHOMY YPOBHIO MPE/ICTABICHHYIO B
B3aNMOACHCTBUS AHHUTHIISIIAT Pa3BHUTHS HAYKH. 3HAKOBO-CUMBOJIBHOM
(8 72). 9JIEMEHTAPHBIX YaCTHII, dopme.

KJIACCH(PHKAIH

QJICMCHTAPHBIX YaCTHII,
KBapKax, oC 00EHHOCTSX
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(yHIaMeHTaIbHBIX

B3aUMOJICHCTBUH.
65/9 | HTOTOBAA IIPOBEPUTH YCBOCHHE pa3sBUBATb TOTOBHOCTb K CIOCOOCTBOBATH IToBT.§58 -72 | 4.05
Konmponvnan OCHOBHBIX ITOHSITUH U CaMOKOHTPOJTIO TIOTY4YEHHBIX Pa3BUTHUIO cTp.324-395
paooma Ne 5 o 3aKOHOB I10 KypCcy 3HaHUN U c(hOPMHUPOBAHHBIX YMEHUHN aHAJIM3UPOBATh,
TEeMe (u3NKH YMEHUI. CpaBHHUBATh, 0000IIATH,
< KBanToBas JieNIaTh BBIBOJIBL,
NPUMEHSTH MTOJTy4YeHHbIE
EEHIGE) 3HAHUS B HOBOM
CHUTYaLlUH.
JdsieMeHThI acTpopu3ukKu (4 u)
66/1 | Conneunas ConHeuyHas cucrema (opMupoBaTh pa3BUBaTh HHTEPEC K U3YUCHUIO | (hopMHPOBATH yMEHHSI §73 c1p.397- 6.05
cucrema (§ 73). IIPEACTaBIEHUS O TEMBbl U MOTUBUPOBATH XKEJIAaHUE | CAMOCTOATEIBHO 407 ,ynp.1
TEOLIEHTPUUECKON U IPUMEHATH IPHOOPETCHHBIE oIpeneNATh 1enu coero | crp.407
TeTTMOICHTPHUIECKON YMEHUS U HaBBIKH. 00yueHus1, CTABUTh
CHCTeMax MHUpa, ITaHEeTax (bopMyIHpPOBATE IS
COITHEYHO# CHCTEMBI, ce0s1 HOBBIE 3a/1a4y B
0000IIIEHHOM TPEThEM yueOe U TI03HABATEIbHOM
3akone Kemnepa, Jlyne u JIeSITENIbHOCTH
CIIyTHUKaX IUIaHET,
KapJIMKOBBIX IUTAHETAX,
actepongax, KOMeTax u
METEOPHBIX OTOKaxX
67/2 | Commure (§ 74). Comniie . 3Be3 /bl . (hopmupoBaTh pa3BHUBATh OCHOBBI IEJIOCTHOTO (dbopMHpOBaTh YMEHUS 874-75 11.05
3Be3ant (§ 75). MIpeJICTaBICHUS 00 MHPOBO33PCHUS, JIeNaTh 0000IIeHS, ctp.407-421
atMocdepe Comnna, COOTBETCTBYIOIIETO YCTaHaABIUBATH ,ymp.1,2
COITHEYHOUN aKTUBHOCTH, COBPEMEHHOMY YPOBHIO aHAJIOTUH, MOAETUPOBaTh | cTp.421

HCTOYHHMKAX SHEPTUU
ComHnia,
XapaKTepUCTHKaX

3B€3/1, eIMHULAX
paccTosiHuil B
acTpodusuke, TuarpaMMe
I'epummpynra — Paccena
Y HBOJIIOLUS

3B€3/1, NO3IHUX CTaAUAX
SBOJIIOLIMM MaCCHUBHBIX

pa3BUTHUS HAYKH.

¢usndeckue ABICHUS U
MPOLIECCHI.

31




3BE3/,
MEPEMEHHBIX, HOBBIX U
CBEPXHOBBIX 3BE3/1aX,

9K30IIaHETAaX.

68/3 | Hama Nanmaxtuka | Hama IManmakruka (hopMupoBaTh (hopMHUpOBaTh YMEHHUS AENATh (opMupoBaTh YMEHHUS §76 cTp.421- 13.05
(8 76). MPEICTaBICHUS O 0000I1IeHH ST, YCTAHABIIUBATE JIeT1aTh 426,ymp.2

CTPOCHHUH HalleH aHaJIOTUHU, MOJIEIUPOBATh 00001IeHus, cTp.426
lamakTuky, 3Be3IHBIX (usnyeckue sSBICHUS U yCTaHABJIUBATh

CKOIUICHUSX, THITaX IPOLIECCHI aHaJIOTHH, MOJIEINPOBATh
TaJIaKTUK*, aKTUBHBIX ¢dusnyeckue SBICHUS U
rajJakTHKax*, IIPOLIECCHI

KBazapax*,

panuoragakTHKax™.

69/4 | IlpocrpanctBenHo | IIpocrpaHcTBEeHHO- (opMupoBaTh pa3BUBATh OCHOBBI 1IEIOCTHOTO (opMupoOBaTh YMEHHUS 878-79 18.05
-BpEeMEHHEIE BPEMEHHBIEC MacIITa0bI IIPEACTaBIEHUS O MHUPOBO33pEHUS, Jenatb 0000IeHus, cTp.431-444
MacHITadbl Ha0JIr0 TaeMoit pacCTOSHUSAX 10 COOTBETCTBYIOILETO YCTaHaBJIUBAaTh yop.1 ctp.436
Habro1aeMon Bcenennoit rajlakTuk, MectHoi COBPEMEHHOMY YPOBHIO AHaJIOTUHU, MOJIEIIUPOBATh
Bcenennoii (§ 78). | .IlpencraBnenus oo ['pymre, pa3BUTHS HAYKH. (dusnveckue SBICHUS U
[Ipencrasiienus 06 | sBomonuu Bee- 3aK0He Xab0i1a, MIPOIIECCHI.
sBoironnu Bee- JIEHHOH MOCTOsIHHOM Xa00:1a,
neHHo# (§ 79). Bo3pacte Beenen-

HOIA, KpyITHOMACIITaOHOH
cTpykrype Beenennoil.
000011eHN S,
YCTaHABIMBATH aHAJIOTHH,
MOJETIHPOBATh
(bm3nyecKue SBICHUS U
MIPOLIECCHI.
70 [ToBTOpeHue 22.05
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