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AHHOTALUA
[Tporpamma mo ¢usuke mis 11 kmacca pa3paboTaHa B COOTBETCTBHU C aBTOPCKOM paboueit

nporpamMmoii: M.A. IletpoBoii , N.I". KynukoBoii "Pabouas mporpamMmma
muann Y MK T 4. Mskumea, M.A. TletpoBoii .®@usuka .bazossiit ypoens 10-11 kimacc".
YMK :

1.Pabouass  mporpamma .Dusumka. bazoBeiii ypoBenb. 10-11 xmaccel./coct. M.A.IleTposa,
N.I" Kynukosa .-M.:/Ipoda,2019.
2.Yuebnuk : ['SI.Msxumes, M.A.IletpoBa. ®usuka. 11 kmacc. — M.: [lpoda, 2021r.
3. KonTponbsHble U camocTosTenbHble padoThl 1o ¢usuke 10 kmacc k yueOHuky [.S.Mskumesa
®usuka. 10 knacc. 'pomnesa O.1. —M.: N3narensctBo «Ok3amen» 2018.
esu mporpamMmmai:
—CHCTEMAaTUYEeCKOE U3yUCHHE CBOWCTB, 3aKOHOB, SBJICHUI U 00bEKTOB OKPY)KAIOIIETO MUPA;
-opMupoBaHuEe HAYYHBIX MPEACTABICHUN O (PU3HUECKUX MpoIeccax
—pa3BHUTHE JIOTUYECKOTO MBIIIUIEHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, aHATUTUIECKOH JIOTHKH;
—IOJIFOTOBKA anmnapara, 1jIsl H3y4eHUs! CMEKHbIX JUCIMILINH;
—BOCITUTAHUE CPEJCTBAMU HAYUHBIX MPEJCTABICHUN KYIbTYpPhI IUYHOCTH;
—OTHOIIIEHHE K (PU3MKE KaK K 4acTU OOIeYesIOBEYEeCKOW KyIbTyphl Uepe3 3HAKOMCTBO C UCTOpuel eé
pa3BHUTHS,
OCHOBHBIC 321291
—o0ecrneunTh ypoBHEBYIO TU(epeHIuaiio B Xoae 00yIeHHUS;
—o0ecneunTs 0a3y 3HaHMIA, JOCTATOYHYIO JUIsl POIOJKEHUSI 00pa30BaHMUs;
—c(hOpMHUPOBATH YCTONYHMBBIA UHTEPEC YIAIIUXCS K TIPEIMETY;
—BBISIBUTH M PA3BUTh MaTeMaTHUECKHEe, ECTECTBEHHOHAYYHbIE U TBOPUECKHE CIIOCOOHOCTH;
MecTto npeamera B yueOHOM IJIaHe
—KonuuectBo yue6HbIX yacoB: B roa —70 yacoB (2yaca B Henent0, 35 yueOHBIX HEJeNb)
—@DOopMBI IPOMEKYTOYHON U UTOTOBOM aTTECTAI[MK: KOHTPOJIbHBIC Pa0OThI, CAMOCTOSTEIIbHBIE PAaOOTHI,
TECTHI.
—YpoBeHb 00y4eHHs — 0a30BbIN.
—Cpok peanuzanuu pabodei yaeOHON IporpaMMbl — OJMH Y4EOHBIH Tof.

1. Ilnanupyempble pe3yjbTaThl 0CBOCHUS YU4eOHOro npeamera «@usuka»

[IporpamMma oOecrieunBaeT JOCTHMKEHHUS CIEAYIOUIUX pPE3yIbTaTOB OCBOCHHS 00pa3oBaTENbHOMN
MpOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHUs:

JINYHOCTHBIMM pe3yJIbTaTaMM OCBOCHHS Kypca Gpu3uku 11 kiacca sSBisroTCS:

1) CdopMUpOBaHHOCTH MMO3HABATEIFHBIX WHTEPECOB, HHTEIUICKTYalIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
00yJaroIXcst

2) YO0exIeHHOCTh B BOSMOKHOCTH TO3HAHUS MPUPOJBI, B HEOOXOAMMOCTH Pa3yMHOTO HMCHOJIb30BaHHS
JOCTUKEHUM HAyKH U TE€XHOJIOTUU JJIS JaJbHEHIIero pa3BUTHS YEIOBEYECKOro O0IEeCTBa, YBaKEHHE
K JIeSITeIsIM HayKU U TEXHUKH, OTHOILIEHHE K (PU3MKE KaK JIEMEHTY 001eueI0BEeYeCKOi KyIbTypHhI

3) CaMOCTOATEIHLHOCTD B MPHOOPETEHUN HOBBIX 3HAHUN M MPAKTHUSCKUX YMEHUH

4) ToTOBHOCTH K BBIOOPY J>KH3HEHHOTO IIyTH B COOTBETCTBUH C COOCTBEHHBIMH HHTEpECAaMH H
BO3MOYKHOCTSIMU

5) MoruBanusi  00pa3oBaTeNbHONW  AEATENFHOCTH  OOyYarOUIMXCsl HAa  OCHOBE  JIMYHOCTHO-
OPHUEHTHPOBAHHOT'O MTOAXO0AA

6) dopmupoBaHHE IEHHOCTHOTO OTHOUICHUS JAPYr K JpYyry, YYHUTENI0, aBTOPaM OTKPBITHH H
M300peTeHNH, pe3yabTaTaM 00ydeHUsI.

MeTtanpeaMeTHBIMH pe3yJibTaTaMM OCBOCHHS Kypca ¢pu3uku 11 kiacca sBistoTCS:



1) OmnageHue HaBBIKAMH CaMOCTOSITEIBHOTO TNMPHOOPETEHHs HOBBIX 3HAHW, OpraHU3alud y4eOHON
JESTEIIBHOCTH, ITOCTAHOBKM LI€JIEH W 3a1ad, IUIAHUPOBAHMs, CAMOKOHTPOJII M OLCHKU PE3YJIbTaTOB
CBOEH JEATENBHOCTH, ITPEIBUIEHUS BO3MOKHBIX PE3YJIbTATOB CBOEH EATENBHOCTH

2) IlonuManue pa3IMuuii MEXIy HCXOMHBIMA (akTaMd W THIOTE3aMH ISl WX OOBSICHEHUS,
TEOPETUYECKUMH MOJEIISIMU M PEaTbHBIMH OOBEKTaMHU, OBJAJCHHE YHHUBEPCAJIbHBIMH YUCOHBIMH
NEUCTBUSAMH Ha IpUMepax TUNoTe3 A OOBSICHEHUS W3BECTHBIX (PAKTOB M 3KCIEPUMEHTAIbHON
MPOBEPKH BBIIBUTAEMBIX TUIIOTE3, Pa3pabOTKH TEOPETHUECKUX MOJIEIICH MPOLIECCOB U SBJICHHMA

3) dopmupoBaHHE YMEHUI BOCIPUHUMATD, IIepepadaThIBaTh U NPEIBIBIATH HHPOPMALIUIO B CIIOBECHOIA,
00pa3Hoii, CHMBOJIMYECKOH (popMax, aHATM3UPOBATh U NepepadaThIBaTh MOIYYCHHYIO HHPOPMALIUIO B
COOTBETCTBUH C IOCTaBICHHBIMU 3aJa4aMH, BBIICIATE OCHOBHOE COJIEP)KaHUE IPOYUTAHHOTO TEKCTa,
HaXOJUTh B HEM OTBETHI Ha IIOCTaBJIIEHHBIE BOIIPOCHI U U3JIaraTh UX CAMOCTOATEIbHO

4) TlpuoOpereHHUe OIbITa CAMOCTOSTEIBHOTO ITOUCKA, aHATM3a U 0TOOpa HHPOPMALIUH C UCIIOJIH30BAHUEM
Pa3NUYHBIX UCTOYHHUKOB, U HOBBIX MH(OPMAIMOHHBIX TEXHOJOTHH, /Ui PELICHUS MO3HABATEIbHBIX
3az1a4

5) Pa3BuTHE MOHOJIOTMYECKOW M JIUAJIOTHMYECKOM pE4M, YMEHHs BBIPAXKAaTh CBOM MBICIH, pPa3BUTHE
CIIOCOOHOCTH BBICIYIIMBaTh COOECEHUKA, CIIOCOOHOCTH MOHMMAaTh €ro TOYKY 3pEHMs], IPU3HABATH
IIPaBO APYTOro Y€J0BEKa HA HHOE MHEHHE

6) OcBoeHue MPUEMOB NCUCTBUIl B HECTAHIAPTHBIX CHTYAIUsIX, OBIAICHUEC IBPHUCTHYCCKUMU METOIAMU
pelieHus npooiem

7) ®opmupoBaHHE yMEHHH pabOTaTh B TPYIIE C BBIIOJIHCHHEM PA3JIMYHBIX COLHUATIBHBIX POJICH,
MPEJCTABIATh U OTCTAMBATH CBOM B3IJISABI M YOCKICHUS, BECTH JUCKYCCHIO.

OO01muMH npeIMeTHBIMH pe3y/JibTaTaMU OCBOSHHS Kypca Gu3uku 11 kitacca sSBISIFOTCA:

1) 3HaHuWsI O MPUPOJE BWKHEUIIMX (DU3UUCCKUX SIBICHUN OKPY)KAIOIIEr0o MHpPa M IMOHUMAaHHE CMbICIIA
(U3HYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH, PACKPHIBAIOIINX CBS3h H3yUCHHBIX SIBJICHUN

2) YMeHHEe TIONB30BaThCs METOJAMHM HAy4HOTO KCCIICAOBAHUS SBJICHHH TMPHPOJIbI, TMPOBOIUTH
HaAOJIIO/ICHUs, TUIAHUPOBATh M BBIMOJHATH IKCIIEPUMEHTBI, 00padaThiBaTh PE3yJIbTaThl U3MEPEHUH C
MOMOIIbI0 Tabmul, TpapukoB, ¢GopMyl, OOHAPYKHBATh 3aBUCUMOCTH MEXIY (U3HUYECKHUMHU
BEJIMYUHAMU, OOBSICHITH MOJyYEHHBIC PE3yIbTaThl, OLICHUBATH TPAHUIIBI MIOTPEITHOCTEH PE3yIbTaTOB
U3MEPEHUIN

3) VYMeHnue npuMEHSITh TCOPETHUECKUE 3HAHUSA 1O (HU3HKE HA MPAKTUKE, periaTh PU3NUYECKUE 3a1aui Ha
MIPUMEHEHHE MTOTyUYEeHHBIX 3HAHUHN

4) YMeHHE W HaBBIKM MPUMEHCHHS TOJYYECHHBIX 3HAHUH I OOBSCHEHUS MPHHIUIOB JICHCTBHS
BOXKHEHIINX TEXHUYECKUX YCTPOWCTB, pEIIEHUS TMPAKTUYECKUX 3a/Jad TMOBCEJIHEBHOM KU3HH,
oOecriedeHre 0€30MacHOCTH CBOEH KHM3HH, PAIMOHAIBLHOTO IPHPOJONONB30BAaHUS M OXpPaHBI
OKpY>KaroIen cpebl

5) ®opmupoBaHue YOEKICHHS B 3aKOHOMEPHOH CBA3M M TO3HABAEMOCTH SIBJICHHH MPUPOJIBI,
O0OBEKTUBHOCTH HAYYHOTO 3HAHMSI, BBICOKOW IICHHOCTH HAYKH M Pa3BUTHH MAaTePUATBHON U TyXOBHOU
KYJIbTYpBI JItoeH

6) PasBuTHE TEOPETHYECKOTO MBIIUICHHS Ha OCHOBE ()OPMHUPOBAHHS YMEHHUH ycTaHaBIWBaTh (DAKTBI,
pa3nuyaTh TMPUYMHBI M CIEACTBHS, CTPOUTh MOJENU W BBIIBUTaTh THIOTE3bI, OTHICKUBATH U
(hopMyIIMPOBATh JI0KA3aTEIHCTBA BBIABUHYTHIX TUIIOTE3, BEIBOJIUTEH U3 IKCIIEPHUMEHTAIBHBIX (DAKTOB H
TEOPETUYECKUX MojieTiell Pu3udecke 3aKOHOMEPHOCTH

7) KoMMyHHMKAaTHBHBIE YMEHHUS IOKJIAQJbIBATh O pPE3yJbTaTaXx CBOEr0 HCCIIEIOBAaHUS, y4aCTBOBAaTh B
JTUCKYCCHUU, KPATKO M TOYHO OTBEYATh HA BOMPOCHI, YMEHHE UCIOIB30BaTh CIIPABOYHYIO JIUTEPATYPY H
JpyTHe UCTOYHUKH WH(HOPMAITUH JIJIS apTyMEHTHPOBAHHOM 3aIIUTHI CBOSH TOYKU 3pEHUS

IIpeameTHbIe pe3ybTaThl 00ydyeHus Mo yuyeoHomy npenmery «dusuka» B 11 kiacce mpeacTaBieHbl B
coJiepKaHUU Kypca 1o TeMaM. B pesyrnbTaTe oCBOCHHS yueOHOTO mpeaMera ¢usnku 3a kype 11 kmacca
oOyyaroIuics HAyYnTCs:

1) CoOnronath npaBuiia 6€30MaCHOCTH U OXPaHbl Tpy/a IpU padboTe ¢ 1a00paTopHBIM 000PYI0BaHUEM
2) TloHMMAaTh CMBICT OCHOBHBIX (PU3UYECKUX TEPMHUHOB, H3y4aeMbIX B Kypce Gu3uku 11 kimacca



3) PacnoznaBathk mpoOIIeMbl, KOTOPBIE MOKHO PEIINTH MTPU TTOMOIIN (PH3HYECKUX METO/IOB

4) AHanM3MpOBaTh OTICIBHBIC JTalbl MPOBEACHHS HCCICAOBAHHHA W HHTEPIPETHPOBATH PE3yNIbTAThI
HAOJIOICHUHA U OIIBITOB

5) CTaBHTH ONBITHI IO HCCICAOBAHHIO (U3NYECKUX Tl W (PU3MUCCKUX SIBICHHHA 0O€3 HMCITOJIb30BaHUS
NPSIMBIX U3MEPEeHUH, GopMyInpoBaTh MpolIeMy/3aaady/1eNnb SKCIIepUMEHTa, COOMPATh YCTAaHOBKY U3
IIPEUI0KEHHOI0 000pY0BaHUs, IPOBOAUTH OIBITHL U OPMYJINPOBATH BHIBOIBI

6) [loHuMark poiib SKCICPHUMEHTA B MOJyYCHUU HAYYHOH HHPOpMAIIUU

7) IlpoBoauTh mpsiMbie M3MEpPEHUS] (U3UYCCKUX BEIMYHMH: BPEMEHH, PACCTOSIHUS, MAcChl, CHIIbI TOKa,
AJIEKTPUUYECKOTO HAINPSDKEHUS, II0Ka3aTedsl MpPEeIOMIICHUS BEIIECTBA, JUIMHBI CBETOBOW BOJIHBI,
ONTUYECKON Cuibl U (POKYCHOI'O PAcCCTOSHUS JIMH3bl, MPU 3TOM BbIOMpPATh ONTHMAJIbHBIN CIOCOO
M3MEPEHUsl, HCIIOIb30BaTh IPUEMBI JJIsl OLIEHKU M pacyeTa MOrPeHIHOCTeH N3MEepeHHi

8) IIpoBoauTh HccnenOBaHUS GU3NUECKUX BEIHMYHH (B TOM YHCIIE C TOMOIIBIO BUPTYaIbHOH (DU3HYECKON
nabopaTopun) C WCHOJIB30BAHUSAMHU TPSMBIX M3MEPEHUH, MPH 3TOM KOHCTPYHUPOBATh, (PUKCHPOBATH
pe3yabTaThl MOJyYEHHOM 3aBUCHUMOCTH (PU3MUYECKUX BEIMYMH B BUAE TaOIMI U IpadUKOB, J€J1aTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIETOBAHHS

9) IlpoBoauTh KOCBEHHBIC M3MEpeHHs (M3MYCCKUX BEIMYMH: NPU BBIIOJHEHHH W3MEPEHHH coOMparth
HKCIEPUMEHTAIBHYIO YCTAaHOBKY (B TOM YHMCIIC U BUPTYAJIbHYIO), CIENYsI MPEATI0KECHHON HHCTPYKIUH,
BBIUUCIIATh 3HAUEHMs BEJIMYMHBI M AaHAIM3UPOBATh IMOIYYEHHBIE PE3yJbTaThl C YYETOM 3a/aHHOU
TOYHOCTH

10) AHanu3MpoBaTh CUTYAllMH MPAKTHKO-OPUCHTHPOBAHHOIO XapakTepa, y3HaBaTh B HHUX MPOSBICHHE
W3YYCHHBIX (U3MYECKUX SIBICHUH WM 3aKOHOMEPHOCTEH W TNPUMEHATh HWMEIOIIUecs s MX
O0BsICHEHUS

11)[MoHumMaTe NPUHLOUIBI JACHCTBUS MAIIMH, NPUOOPOB M TEXHHUYCCKHX YCTPOMCTB, YCIOBHUS HX
0€30I1aCHOT0 UCIIOJIb30BAHUS B IIOBCEAHEBHOM KU3HU

12) Uctionb30BaTh TpW BBINOJIHEHUH Y4YeOHBIX 3a[au HAyYHO-TOMYJISIPHYIO JIMTEpaTypy, CIPaBOYHBIC
MaTepuasl, pecypcsl IHTepHeTa

13) Pacrio3HaBaTh MEXaHUYECKHUE, MICKTPUICCKUE, MATHUTHBIC, 3JICKTPOMATrHUTHBIC SIBICHUS U OOBSCHATH
Ha OCHOBE MMEIOIUXCS 3HAaHUH OCHOBHBIE CBOMCTBA MIIM YCIOBUS POTEKAHUS ATUX SIBJICHUN

14) OnuchiBaTh U3y4YCHHBIC CBOMCTBA TENl U SIBJICHUS, MCIOJIb3Ys (DU3NUECKUE BEIMYUHBI, H3y4acMbIC B
Kypce ¢usuku 11 kiacca

15) AHanu3MpoOBaTh CBOWMCTBA T, SIBICHUS W MPOIECCHI, HCIOIB3Ys (PU3MUSCKHE 3aKOHBI, U3ydaecMbIe B
Kypce ¢usuku 11 kimacca

16) Paznuyath OCHOBHBIC TPU3HAKU M3YUCHHBIX (PU3MYECKUX MOJICTICH

17) Pemath 3aa4u, HCHONB3Ys (HDHU3MUYECKUE 3aKOHBI, H3YUeHHBIE B Kypce ¢u3uku 11 kmacca, u GopMyIbl,
CBsI3bIBatOLME (hU3MUECKHE BEIMYMHBI, U3yUeHHbIE B Kypce gu3uku 11 kiacca, Ha OCHOBE aHaIu3a
YCJIOBHS 3alauMl 3alUChIBATh KPATKOE YCIOBUE, BBIACIATh (pU3MUECKUe BEITMUYMHBI, 3aKOHBI, SIBICHUS,
(dbopmyIbl, HEOOXOMMBIE IS PELICHHS, TPOBOIUTH PACUETHl M OI[CHUBATH PEATbHOCTH MOyYEHHBIX
pe3yIbTaToB
B pesynprate ocBoeHus yueOHoro mpeamera ¢usuku 3a Kypc 11 kmacca oOyyaromuics MmoJy4uT

BO3MOKHOCTh HAYYUTHCH:

1) Oco3HaBaTh NEHHOCTh HAYYHBIX MCCIICJOBAHUMN, pOJib (DU3MKK B PACIIUPEHHU TMPEICTABICHUH 00
OKPY’KaIOILIEM MUPE U €€ BKJIaJ B YJIYYILIEHUE KaUeCTBA KU3HU

2) Hcnonp3oBaTh MpUEMbI TIOCTPOCHHS (BU3MUSCKUX MOJIEIICH, MorCcKa U (OPMYIUPOBKH J0KA3aTEIbCTB
BBIJIBUHYTBIX TUIIOTE3 U TEOPETHUECKUX BHIBOJIOB HA OCHOBE SMITMPUUYECKH YCTAaHOBIECHHBIX (DAaKTOB

3) CpaBHHMBaThb TOYHOCTb HU3MEpCHHs (GHUIMUSCKUX BEIMYMH MO BEIMYMHE WX OTHOCHTENBHON H
a0COIOTHON MOTPEIIHOCTEH NMPH MPOBEICHNUHN MPSAMBIX U3MEPEHUN

4) CaMOCTOSATENIbHO TPOBOJUTh KOCBEHHBIC HM3MEPEHHUS W HCCICIOBaHUsS (U3UUECKHX BEIUYMH C
UCMOJIb30BAHUEM PAa3IMYHBIX CHOCOOOB H3MEpEeHUs (HU3MUECKUX BEIWYHMH, BBIOMpPATh CpEACTBa
U3MEpEHUS C y4eTOM HEOOXOAMMON TOUHOCTU U3MepEeHUl, 000CHOBBIBATh BBIOOP crioco0a u3MepeHHs
COOTBETCTBEHHO ITOCTABJIEHHON 3a/1a4u€, IPOBOAUTH OLIEHKY JOCTOBEPHOCTH MOIYYEHHBIX PE3YJIBTATOB

5) Bocnpuaumars uHGOpPMAIHMIO (HU3MYSCKOTO COJCPKAHHS B HAYYHO-TIOMYJSIPHOW JIMTEpaType Hu
CpeAcTB MaccoBOoil HMH(opManuu, B ceTd VIHTepHEeT, KPUTHYECKH OLEHUBATh IOJIYYCHHYIO U
nH(pOpMaIHIO, aHATM3UPYS €€ CoJIepKaHUE U TaHHBIe 00 NCTOYHUKE WH(POpMAITUN



6) CosznaBaTh COOCTBEHHbBIC TUCHBMEHHBIC U YCTHBIC COOOLICHHUS O (PM3MUYECKHX SBJICHUSIX M MPOIIeccax Ha
OCHOBE HECKOJBKMX HCTOYHUKOB HH(OPMAINH, CONIPOBOKAATH BBICTYIUICHUS MTPE3EHTALIUSIMHA

7) Hcnonp3oBaTh 3HaHUS O MEXAaHMYECKUX SBICHHAX B IIOBCEJHEBHOW JKU3HH JJIsi OOCCIICUCHHS
0e30MmacHOCTH TpU OOpaIleHHH C TMPHOOpaMU M TEXHUYECKUMH YCTPOMCTBAMH, JJISI COXPAaHCHHUS
3JI0POBBSI M COOJIOZICHUS HOPM AKOJIOTHYECKOTO TOBEACHHUS, MPUBOAUTH HMPUMEPHI MPAKTUYECKOTO
UCTIONIB30BaHUSl  (PU3MYECKMX  3HAHMH O  MEXaHMYECKHX,  DJCKTPHUECKHX,  MAarHUTHBIX,
9JIGKTPOMArHUTHBIX, TEIUIOBBIXSBICHUSAX U (PU3MUECKUX 3aKOHAX, MPHUMEPHl HCHOJIb30BAHUS
BO300HOBJISIEMBIX MCTOYHHKOB YHEPTUH, SKOJOTMYECKUX IMMOCIEICTBUN MCCIEJOBAHHUS KOCMHYECKOTO
MIPOCTPAHCTBA

8) OueHuBaTh TpaHHIBl NPUMEHHUMOCTH (DU3NYECKHX 3aKOHOB, IIOHHMATh BCEOOIIMI XapakTep
(byHIaMEHTAIbHBIX 3aKOHOB M OTPAHUYCHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB

9) HaxomuTh (u3MUecKHe MOJEIH, COOTBETCTBYIOIINE KOHKPETHBIM 3a/lauyaM, pa3peuiaTb MpoOIeMHbIC
CHUTyallud Ha OCHOBE HMMEIOIIMXCA 3HAHUU 10 MEXaHHKE C HCIOJIb30BAHUEM MAaTEMaTHYeCKOIrO
anmapaTa ¥ IpH IOMOIIX OLEHOYHOT'0 METO/a

2. Conep:xaHue y4eOHOro npeamera

11 kaacc (66 yacos)

I[MocTossHHbIN JIeKTpUYecKUii TOK (9 u).

JIe¥CTBHSI DJIEKTPUUECKOTO TOKA. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOro ToKa. CTOPOHHUE CHUIIBI.
DNeKTpUUECKUN TOK B MPOBOJHUKAX. 3akoH Oma Ju1st yuactka uenu. ConpoTUBIIEHNE TPOBOJHUKA.
3aBUCUMOCTb COIPOTUBIICHUS OT Temneparypsl. [CBepxnpoBoguMocTs.| CoeanHeHue npoBoAHUKOB. PaboTa
1 MOIIHOCTD AJIEKTpUYeCcKOro Toka. 3akoH Jxoyns—IJlenua. i3Mepenue cuibl ToKa, HapsHDKEHUS U
COIIPOTHUBIIEHUS DJIEKTPUUECKOM LEMH. DJIEKTPOIBUKYIIAs

cwia. Mcrounuku Toka. 3akoH OMa 11 OJIHOM LIETH.

Jlabopamopuas paboma

1. U3mepenue D/IC 1 BHYTpEHHETO CONPOTUBIIEHUSI HCTOYHUKA TOKA.

Koumponvnasa paboma

110 TeMe K IIoCTOSTHHBIN ANEKTPUIECKUH TOK > .

JIeKTpUYecKHii TOK B cpenax (5 1)

DKcrepuMeHTalIbHbIE 000CHOBAHMSI 3JIEKTPOHHOM MPOBOJUMOCTH METAIIIIOB. DJIEKTPUUECKHUM TOK B
pacTBopax U pacIuiaBax 3JI€KTPOJIUTOB. [3akoH

anekTposusa dapases.| DNEKTpUUECKU TOK B ra3zax. [PaznmuyHbie THITBI CAMOCTOSATEIHLHOTO
paspsaa. [Inasma.] DnexkTprudeckuil TOK B BaKyyMe. DJIEKTPUUECKUNA TOK B MOJIYIPOBOAHHUKAX.
[TonynpoBOIHUKOBBIE TPUOOPBHI.

Jlabopamopuvie pabomol
2. 3roToBneHue ralbBaHUUECKOI 0 DJIEMEHTA W UCIIBITAHHUE €70 B AEHCTBUH.
3. UccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUST  ITOJIYIPOBOJIHHUKA OT TEMIIEPATYPHI.

MarauTtHoe 1noJie (6 4)

MaruuTHble B3aUMOAENCTBUSA. MarHuTHOE 1ojie TOKOB. MHAYKIMA MarHUTHOTO 1oJisd. JIMHUM  MarHUTHOMN
WHAYKIUU. [leficTBuEe MarHuTHOTO

OJIsl Ha MPOBOJAHUK C TOKOM. 3aKOH Ammepa. JIBukeHne 3apsyKeHHbBIX YaCTUIl B MATHUTHOM IIOJIE.

. Cuna JlopeHiia. MaroHuTHbI€ CBOMCTBA BEILIECTBA.

DJIeKTPOMATrHUTHAsI MHAYKIHS (4 1)



OmnsiTel @apanes. MarauTHelii notok. IIpaBuiio Jlenna. 3akoH 37€KTpOMarHUTHOM MHAYKLIMU. Buxpesoe
anektpudeckoe none. [DC uaaykuun B ABMXKYyHIEMCS MpoBoaHKKE. | CamouHayKuus. WHIYKTUBHOCTD.
DHeprusi MarHUTHOTO MOJISt TOKA.

Konmponvnas paboma

no teMam < MarauTHoe nosie >, <JeKTpOMarHuTHas UHAYKIUS

KoJsie6anus u BoJiHbI (26 4.)

MexaHnuuyeckue K0J1e0aHUA U BOJIHBI (7 1)

YcnoBus BOSHUKHOBEHHUSI MEXaHHUECKUX Koliebanuid. J[Be Moaenu koyebaTenbHbIX cucTteM. Kunemarnuka
K0J1e0aTeIbHOTO JBUKECHHUS.

I"apmonmnueckue konebanus. JuHnamuka xonedarensHoro ABMKeHus. [IpeBpaiienue sHeprun npu
FapMOHHYECKUX KOJIeOaHMIX. 3aTyXarolue

kosneOanus. BeiHyk1eHHbIe Konebanus. Pesonanc. Mexannueckue BOJIHBL. BoHbI B cpene. 3BYK.
Jlabopamopuvie pabomol

4. UccnenoBanue kojaeOaHU MPYKMHHOIO MasiTHUKA.

5. UccnenoBanue kojaeOaHUN HUTSIHOTO MasTHHKA.

6. OnpenieneHne CKOPOCTH 3ByKa B BO3AYXE.

DJIEKTPOMATHUTHBIE KOJIeOaHUs U BOJIHBI (8 1)

CBoOopHbIe AnteKTpoMarHuTHbIE KoseOanus. Konebarenpublii kouTyp. @opmyna Tomcona. [Ipomeccs! mpu
TapMOHHYECKHUX KOJIeOaHHIX

B K0JIeOATEIbHOM KOHTYpE. BBIHYXKIeHHbIE 3JIeKTpOMarHuTHbIE KojeOanus. [lepeMeHHbII TOK.
JleficTByrOLIME 3HAYEHUS CUJIBI TOKA

U HanpsbkeHus. Pesuctop B nenu nepemeHHoro toka. [KonaeHcarop u kaTyiika MHAYKTUBHOCTH B LIETIH
MepEMEHHOTr0 ToKa. 3akoH Oma i uenu

MIEPEMEHHOT0 TOKa. Pe30HaHC B 3JIEKTpUUECKUX LEensaX. MOIHOCTh B LIENU EPEMEHHOTO TOKA. |
Tpancdopmarop. [[IponsBoacTBo, nepenava

Y MCIOJIb30BaHKE YJICKTPHUYCCKOM SHEPTUH. | DIIEKTPOMArHUTHBIC BOJIHBI. [[pHHIIUTIBI PaTHOCBSI3U U
TEJIEBUIACHHUS.

Konmponvnas paboma

o reMaM < MexaHuuyeckue KoyiedaHus U BOJIHbI >, <K DJIEKTpOMAarHUTHbIE KOJIeOaHUS 1 BOJIHBI > .

3aKoHbI reoMeTpUUYeCKOoii ONTUKH (5 U)

3aKOH NPSIMOJIMHEMHOTO PacCpOCTPAHEHUs CBETA. 3aKOH OTPAKEHUSI CBETA. 3aKOH MPEIOMIICHHUS CBETA.
[SIBneHUE TOTHOTO BHYTPEHHETO

otpaxkenus. | JIunzel. Dopmyna Tokoi muH3bL. [locTpoeHre n300pakeHuil B TOHKUX TWH3aX. [ 1a3 kak
onTHyeckas cucrteMa. [OnTudyeckue

npuOOpBHL. |

BounoBas ontuka (4 4)

N3mepenue ckopoctu cBeta. Jucnepcus ceera. [Ipunnun I'roiirenca. Untepdepenius BoH.
Wutepdepennus ceera. Audpakius cera.

[ Audpakauronnas peretka. [lomsipusaiius cBETOBBIX BOJIH. |

Jlabopamopnvie pabomul

7. UccnenoBanue sBieHuN nHTEphEepeHIMH U AU(PpaKIUU CBETa.

8. Omnpezenenne CKOPOCTH CBETA B BEILIECTBE.



Koumponvnas paboma

o TemaMm < 3aKOHBI FreOMEeTpUUecKoi onTuku >, < BoaHoBas onTuka > .

JJiIeMeHTbI TEOPUH OTHOCUTEIBLHOCTH (2 1)

3aKOHBI JIEKTPOAMHAMUKU U MIPUHIUIT OTHOCUTENHHOCTH. OnbiT Malikenbcona. [locTynaTel cieruanbHOM
TEOpPUM OTHOCUTENBHOCTH. Macca,

WMIYJIbC U SHEPTHUS B CIIELIUATIBHON TEOPUU OTHOCUTEIBLHOCTH.

KBantoBasi ¢usuka. Acrpodpusuxa(18 1)

KBanToBas ¢pusuka. Ctpoenue aroma (5 4)

PaBHOBecHOe TeruioBoe m3nmyueHnue. [ 'unoresa Ilnanka. 3akonsl porodddexra. JlaBneHue cera.
KopnyckynsipHo-BosiHOBOM ayanu3M. ['unotesa ne bpoits. [Inanerapnas mognens aroMa. OnbIThI
Pesepdopna. [Tocrynater bopa. Mojens atoma Bogopoa mo bopy.(Jlazepsi. |

Jlabopamopuvie pabomol
9.HabnroieHue CIJIONIHBIX U IMHEWYAThIX CIICKTPOB.

®u3MKa aTOMHOIO siApa. JiieMeHTapHbIe YacTuibl (104)
MeTobl perucTpaniy 3apsHKeHHBIX YacThll. EcTecTBeHHas paanoakTHBHOCTE. Anb(da-, 6eta- u raMma-
u3iydeHus. PannoaktusHele
npeBpalieHus. 3aKoH paAuoaKTUBHOrO pactaga. M3oronsl. MckyccTBeHHOE npeBpallieHue aTOMHBIX SJEp.
IIpoToHHO-HENTPOHHAS MOAEID
aTOMHOTO sijipa. SlnepHble cuibl. DHEPrus CBsI3U aTOMHBIX siziep. LlenHble saepHble peakuuu. S aepHsblii
peakTop. buonornyeckoe neicreue
paZMoaKTUBHBIX U3NydyeHul. [I[puMeHeHe paaroakTUBHBIX U30TONOB. TepMosiiepHbIE peaKuu.
[TepmosinepHBbIil cHHTE3.] DneMeHTapHble YacTulpl. OyHaMEHTAIbHbIE B3aUMOEHCTBUS.
Jlabopamopuvie pabomol
10. 3MepeHne ecTeCTBEHHOTO paiualliOHHOrO (oHa.
Konmponvnas paboma

no teme < KBaHToBas (pu3HKa»

JJieMeHTHI acTpopusuku (149)

Conneunas cucreMa. CosHue. 3e3nbl. Hama ["anaktuka. [/[Ipyrue ranakruxu.] IIpoctpanctBenHo-
BpEMEHHBIE MacluTabbl HaOI0JaeMOn

Bcenennotii. [Ipencrasnenus 06 sBomonnu Beenennoii. [TemHas Mmatepus U TeMHas SHEpTus. |



3. TemaTuueckoe INIAHUPOBAHHME C YKa3aHUEM KOJIHYECTBA YaCoB

11 knace
No Tema ITo ITo Kon-Bo | Kon-Bo
aBTOPCKOM paboueit K.p. JLp.
ypoka
nporpamme
nporpamme
1. | Daexrpoamnamuka(
npoaosKenne)(244)
HocTrossHHBIN 9 9 1
3JIEKTPUYECKHI TOK (9 ) 1
2. | DneKTpUYECKHii TOK B 5 5 2
cpexax (54)
3. | MarauTHoe moJje (6 4) 6 6
4. | DaeKTpOMarHUTHAs 4 4 1
HHAYKIMSA (4 4)
5. | Konebanus u BoJHbI (27
4.)
MexaHu4ecKkue ! ! 3
KoJie0aHus ¥ BOJIHBI (7 1)
6. | DJeKTpOMarHuTHBIE 8 8 1
KOJIe0aHus M BOJIHBI (8 1)
7. | 3akoHBI reoMeTPUYECKOI 5 5
onTuku (5 4)
8 | BoanoBasi onTuka (54) 4 4 1 2
9 | DiemeHTHI Teopuu 2 2
OTHOCHTEJIbHOCTH (2 1)
10 | KBanToBasi (pusmka. 1




Acrpopusuxa(18 u)

KBanroBasi pusuka. 5
Crtpoenne aToma (5 u)
11 | ®u3nka aTOMHOIO AApPA. 10 10 1
DJieMeHTapHbIe YacTHIBI
(10 g)
12 | DnemeHTHI acTPOPU3UKH 1 1
(2 9)
HTroro 66 66 10




KAJIEHAAPHO-TEMATHYECKOE IIVIAHUPOBAHHUE 11 KJTACCE

No Ilinanupyembie pe3yabtarThl (YY) Aara
- Tema ypoka OcHOBHOe coiep:KkaHue TpOBEACHMs
n/n J1.3.
IIpeameTtHbIe JIMYHOCTHBIE MeTtanpeameTHble H;:Hy daxr
1. daexkTpoauHaMuka (24 4.).IlocTosIHHBIN JIeKTpUYecKuii TOK ( 94.)
1/1 | TB B kaGuuere JleicTBUSA 2IEKTPHUIECKOTO dhopMUpOBaThH pa3BUBATh UHTEPEC K U3yUEHUIO | (POPMHPOBATH YMEHUS §1
¢uzukn. TOKa. Y CIIOBHS NPE/ICTABICHHS O TeMbI 1 MOTHBHPOBATh )KENaHWEe | JeaTh cTp.4-
Yenosus CYILECTBOBAHUS JIEACTBHSIX MIPUMEHSATH PHOOPETECHHBIC 00001menws1, ycraHaBnuBarth | 9,ymp.1,2
CyImMCCTBOBAHMA SICKTPUIECKOr0 TOKA. 3JIEKTPUYECKOTO TOKA, YMEHHS U HaBBIKU. AHAJIOTMH, MOJIETIUPOBATh ctp.10
SJIEKTPUHICCKOro CTOpOHHHE CHIIBI. CHJIE TOKA, ¢duznyeckue ABICHUI U
ToKa. 5 DIIEKTPHECKUH TOK B YCIIOBUSIX BOSHUKHOBEHUS IPOLECCHL.
DNEeKTpUUECKUil TOK | IMPOBOIHHUKAX 1 CYIIECTBOBAHNSA
B HPOBOAHMKAX 3JIEKTPUYECKOTO TOKA,
G CTOPOHHHX CHJIaX,
CKOpOCTH
YIOPSIIOYEHHOTO
JBIDKEHUSI DJIEKTPOHOB B
METaJUTHIECKOM
IPOBOIHUKE
2/2 | BxoaHoii KOHTPOJb | 3akoH OMa 1S y4acTKa ¢opmupoBaTh pa3BUBaTh HABBIKU pa3BUBaTh YMEHHE §2
3akon Oma jis nien. ConpoTHBIICHHUE MIPEJICTABIICHHUS O 3aKOHE | CaMOCTOSTEILHON pabotaThb ¢ ctp.11-15
y4YacTKa IeTy. MPOBOAHUKA. 3aBUCUMOCTb Owma 171st ygacTka IelH, paboThI, aHaNK3a pe3yabTaTa HHpOpMAIIHEH, ymp.2,3
3aBUCHMOCTB CO- COIIPOTHBJICHUS OT COIIPOTHUBJICHUH CBOCH NeSTENBHOCTH. IPECTaBJIEHHOH B 5 cTp.16
MPOTUBJICHUS OT TeMIIepPaTyphbI MPOBOHHKA, YICTHHOM 3HAKOBO-CHUMBOJBHOU U
TeMmepatypsl (§ 2). COMPOTHUBJICHAN rpaduyaeckoii hpopmax,
IMPpOBOJHUKA, OTpaGaTI)IBaTI) HaBBbIKHU
3aBHCUMOCTH YTEHUS TEKCTA C HAyIHBIM
COIIPOTHUBJICHUS conepykaHuEeM

IIPOBOJIHUKA OT
TEMIIEPATYPBHI.




3/3 | Coenunenue CoenuHeHUe MPOBOIHUKOB dhopMUpOBaThH pa3BUBaTh HABBIKH pa3BUBaTh YMEHUE §4 ctp.20-25

MIPOBOJTHUKOB (§ 4). MIpeJICTaBICHUS 00 CaMOCTOSITCIILHON paboTatb ¢ ynp.2,3
JJIEKTPUYECKUX LIETIAX, paloThl, aHaNU3a pe3yabTaTa uH(popMaIueH, cTp.25
MIEPBOM TpaBHIIe CBOEH AeATENbHOCTH NPEe/ICTaBIEHHON B
Kupxroda, 3HAKOBO-CUMBOJILHOM
MOCIIeIOBATENEHOM, ¢dopme, otpabaTbIBaTh
napayieTbHOM U HABBIKU YTCHUS TEKCTA C
CMEIIaHHOM HAYYIHBIM COAEP’KaHHEM.
COETMHEHHSX
MPOBOHUKOB B IIETIH,

COIIPOTHBJICHUH
pa3BeTBICHUST ™.

4/4 | Pabora u Pabora 1 MomIHOCTB (dopmupoBaTh (opMHUpOBaTh yMEHHE pa3BHBaTh yMEHHE §5 c1p.26-30
MOIITHOCTh AJIEKTPHUYECKOTO TOKA. 3aKOH | MPEJICTABJICHUS O paboTe | TUIAHUPOBAThH paboTatb ¢ ,ymp.1,2
BIEKTPHIECKOTO Jxoyms-Jlenna Y MOIIIHOCTH CBOM JICHCTBHA B COOTBETCTBUU | HH(OpMAITUeH, ctp.30
TOKa. 3aKOH ANIEKTPUYIECKOTO TOKA, 3a- | C yu4eOHBIM 33/IaHHEM. NPE/ICTaBICHHON B
Jxoyns-Jlenta(§5) kone JIxoysst — JleHna. 3HAKOBO-CHMBOJIBHOMA

¢dopme, oTpadaThIBaTh
HABBIKU YTCHUS TEKCTA C
HAY9IHBIM COZEPKaHHUEM.

W3mepenue cuibl W3mepenue cuibl TOKa, (dopmupoBaThb pa3BHBaTh MHTEPEC K U3YUYEHHUIO | Pa3BHUBATh YMEHHS §6  crp.32-

5/5 | Toka, HANPSDKEHUS | HANPSHKEHUS Npe/ICTaBICHUs 00 TEMbI 1 MOTHBUPOBATh JKEJIAHWE | IPOBOIUTH 36,ynp.1,2
U COTIIPOTHUBIICHHUS B | COTIPOTHBIICHUS B W3MEpPEHHUH CHIIBI TOKA, MPUMEHATH PHOOPETEHHEIE WU3MEpeHHs, OIICHUBATD cTp.36
ANEKTPUIECKOM ANEKTPUIECKON IeTTH HaNPsDKEHHS, I3MEPEHUHN | YMEHHUS M HABBIKH. 3HAYEHHUE MOTyIaeMOi
uenu (§ 6). COMPOTHUBJICHUS BEJIMYMHBI B PE3yNIbTaThI

aMIIepMeTPOM U U3MEpEHHS
BOJIETMETPOM™*,

6/6 | DmekTpoABWKYIIAs | DICKTPOABIKYIIAS CHIIA. ¢opmupoBath BBI3BaTh Yy y4allUXcs pas3BUBaTh HaBBIKH paboTel | §7 crp.37-41
cuna. ctounnkm Hcrouynvkm ToKa . npexncrasienus 06 D/1C 3aMHTEPECOBAHHOCTD B ¢ nHpOpMaLne, ,yip.1,2
Toka (§ 7). WCTOYHWKA TOKA, W3YYCHUH (PU3UKH TIPEICTaBICHHOW B ctp.42

YCTPOUCTBE U NIPUHLIUAIIE
JefcTBUS
rajlbBAHUYECKUX
3JIEMEHTOB,
aKKyMYJISITOPOB,
Ba)KHEHIITNX

3HaKOBO-CHUMBOJILHOM
dopme.
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XapaKTePUCTHKAX
aKKyMYJIATOPOB
(TOK 3apsAKH, TOK
paspsaKH, eMKOCTb).

717 | 3akon Oma st 3akoH OMa 1151 TOJIHOM ¢dopmupoBaTh BBI3BATh y yYallIUXCs pa3BHBaTh HaBBIKK paboTel | §8  c1p.43-
nonHoi nenu (§ §). | uenu IIPEJCTABIICHUS O 3aKOHE | 3aMHTEPECOBAaHHOCTDH B cuH(popMaIme, 49 ,ynp.1,2
Owma 11 TTOJTHOH TIeTH, W3YYCHUH (PU3UKH. TIPEICTaBICHHOW B ctp.49
pacuete D/1C 3HAKOBO-CHMBOJIbHOM
Oarapeu mpu dopme.
MOCIIEIOBATEILHOM U
napauIeIbHOM CO-
€AMHEHUSAX UCTOUHUKOB
TOKa, 3akoHe OMa miIst
y4JacTka
LIENH, COZIEePIKALIETO
9JIC, ycTpoiicTBe
MPUHLNIE IEUCTBUSA
peocrara,
MOTCHIIMOMETpa.
8/8 | Jlabopamopnas Mamepenne D/1C Hay4UThCS U3MEPATH pa3BUBaTh TOTOBHOCTH K oTpabaThiBaTh yMEHUE [ToBTOP.§1-
paooma Ne 1 1 BHYTPEHHETO 91C BBITTOJIHEHHUIO TJIAHAPOBATh YICOHYIO 8 .,ymp. 3
< Msmepenue DJIC | COMPOTHBICHHS HCTOUHHKA | M BHYTPCHHEE OKCIEPHMEHTATLHBIX NIeSITENBHOCTD; Pa3BUBATh cTp. 49
TOKa COIIPOTHBJICHUE HCCIICIOBAHUII. YMEHHUS
U BHYTPEHHETO
CONpOTHBIeHHS HCTOYHHUKA TOKA C MIPOBOAMTE U3MEPEHUS,
TIOMOIIBIO aMIIepPMETpa 1 OIICHMBAThH 3HAYCHUE
MICTOYHHKA TOKa > . BOJIETMETPA. [10JIy4aeMOH BEJINYHMHBI B
pe3ynbTaTe H3MEPEeHuUs!
9/9 | Konmponvuan MIPOBEPUTH YCBOCHHE pa3BUBaTh TOTOBHOCTH K CMoco0OCTBOBATH PA3BUTHIO [ToBT. .§1-8
paboma Ml no OCHOBHBIX MOHATHH U CaMOKOHTPOITIO TIOTyYeHHBIX YMEHUI aHATN3UPOBATh, ctp.4-50

TeMme
L IlocTOAHHBIH
3JIEKTPUYECKUI

TOK > .

3aKOHOB 110 TEME
«ITocTostHHBIN
3IEKTPUUECKUH TOK».

3HaHUW ¥ cHOPMUPOBAHHBIX
YMEHHUH.

CpaBHHBATh, 0000IATE,
JienaTh

BBIBO/IBI, IPUMEHSTh
TIOJTy9YCHHBIE 3HAHUS B
HOBOH CUTyalluu
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DJIeKTpU4YecKHuii Tok B cpeax (5 u)

10/1 | DkcnepuMeHTanbH | DKCIEPHUMEHTAIBHOS ¢dopmupoBaTh pa3BUBaTh MHTEPEC K U3YyUECHUIO pa3BHUBaTh yMEHHE §9 crp. 51-
ble 000CHOBaHUS 000CHOBaHME 3IEKTPOHHON | MpenCTaBIeHUS 00 TEMBI I MOTHBHPOBATh JKEITaHUEC BOCIIPHHUMATH 54
AIIEKTPOHHOU MIPOBOIMMOCTH METAJIIOB AIIEKTPOHHOU MPUMEHATH IPHOOPETECHHBIE YMCHUS | HH(MOPMAIIHIO,

MIPOBOIUMOCTH MPOBOAMMOCTH METAJIIOB, | ¥ HABBIKH. MIPEICTABICHHYIO B

MeTauioB (§ 9). HOCHUTETISAX 3HAKOBO-CHUMBOJIbHOM
AIIEKTPUIECKOTO 3apsaa B U rpauaeckoit
MeTasiax. bopmax.

11/2 | Dnekrpuueckuit DNEKTPUIESCKHIA TOK B (dhopMUpOBaThH pa3BUBaTh HABBIKU CAMOCTOSATENILHOW | pa3BUBaTb YMEHHE §10 ctp.54-
TOK B PaCTBOPax U | PacTBOPAX U pacIIaBax HpezcTaBiIeHus 00 paloThl, aHaNN3a pe3yabTaTa CBOEH BOCIIPUHUMATh 60,ynp.2,3
pacIuiaBax JJIEKTPOJIUTOB. 3aKOH 3JIEKTPONPOBOJHOCTH JeSITeNbHOCTH, TOTOBHOCTB K HH(pOPMAIHIO, cTp.60
AIEKTPOIIUTOB. AIIEKTPOITU3A. AIIEKTPOIIUTOB, €amMo00pa30BaHUIO U PEIICHHIO MIPEICTABICHHYIO B
3akoH AIEKTPOTUTHIECKON TBOPYECKHUX 3HAKOBO-CUMBOJIHHOM
anekTponusa (§ JHccolualvy, 3ajay; U rpadudeckoit
10). AJIEKTPOJIN3E, 3aKOHE (hopmax.

Jlabopamopnasn anextponu3a Papanmes®, pa3BUBATh TOTOBHOCTH K
paooma Ne 2 TEXHUYECKUX BBITTOJIHEHUIO SKCIIEPUMEHTAIBHBIX oTpabaThIBaTh YMEHHE
B T — TIPUMEHEHUIX HCCIIeIOBaHUIA IUTAHUPOBATH YUCOHYIO
AIIEKTPOITN3a; JeSITENEHOCTD;
rajJbBaHUYECKOTO
pa3BUBATh YMCHHUS
3NEeMEHTa U
HAYYUThCS U3TOTABINBATH MIPOBOJIUTH
HCTBITAHUE €T0 B .
MPOCTEHIITYI0 MOAETH W3MEpEeHMsI, OICHUBATD
ACHUCTBUM > . raJibBaHUYECKOTO 3HAYEHHE MOTy4aeMOn
AIIEMEHTA BEJINYMHBI B
U HCCIIE0BATh pe3yIbTATHI
3aBHCHUMOCTD H3MepEeHHS
HaIpsDKEHHS Ha €ro BEI-
BOJIaX OT MaTepuaja
3JIEKTPOJIOB U BEIIECTBA
AIIEKTPOITUTA.

12/3 | Dnexrpuueckuii ONeKTpUYECKUi TOK B ra3ax | popMHUpOBaTh pa3BUBaTh HABBIKU CAMOCTOSTEILHOM | pa3sBUBaTb yMEHHE §1llctp.61-

ToK Brazax (§ 11). MpeJICTaBICHUS 00 paboThl, aHaM3a pe3ysIbTaTa CBOCH pabotath ¢ 66.ymp.1-
3JIEKTPONPOBOJHOCTH JIESITETEHOCTH nHpOpMAaIHEH, 3,cTp.66
3JIEKTPOJIUTOB, MIpeICTaBJICHHOM B
IIEKTPOIUTHIECKON 3HAaKOBO-CHMBOJIBHOM
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JMCCOLMAIIHN,
3JIEKTPOJIN3E, 3aKOHE
anektposnza Dapanes™,

1 TpadudecKoit
(hopmax

TEXHUYECKUX
TIPUMEHEHUIX
3J1EKTPOJIN3a.

13/4 | Dnekrpuueckuit DNEeKTPUIESCKHIA TOK B (dhopMUpOBaThH pa3BUBaTh UHTEPEC K U3yUSHUIO Te- pa3BUBaTh YMEHHE §13 cTp.72-
TOK B BakyyMme (§ BaKyyMe HpezcTaBieHus 00 MBI ¥ MOTUBHPOBATH KeJIaHUE BOCIIPUHUMATh 77,ynp.1,4
13). 3NEKTPOHHOM AMHUCCHH, NPUMEHSTH IPUOOPETEHHBIC YMEHUST | MH(pOpMAIHIO, cTp.78

paborte BBIXOIA Y HaBBIKH. MIPEICTABICHHYIO B
3NEKTPOHOB, YCTPOCTBE 3HAaKOBO-CHMBOJIBHOM
Y TIPUHIIUIIE TeHCTBHSA U rpapuyecKon
BaKyyMHOTO (hopmax.

IMOMa, DJIEKTPOHHBIX

My4Kax, yCTpoHcTBE U

TIPUHITHATIE

3JIEKTPOHHO-IIY4€BON

TpYOKH.

14/5 | Dnexrpuueckuii OneKkTpuyecKuii TOK B ¢opmupoBaTh pa3BUBaTh UHTEPEC K U3yUECHUIO pa3BUBaTh yMEHHE §14  ctp79-
TOK B MOTYIIPOBOTHUKAX. MPEICTABICHUS O TEMBI I MOTHBHPOBATH JKEJTaHUE BOCTIPHHUMATH 84
noiynposoaHukax | IlomynmpoBoaHUKOBBIE CTPOCHUU NPUMEHSTH IPUOOPETEHHBIE YMEHUST | HH(pOPMAIIHIO,

(§ 14). puOOPHI. MIOJIyIIPOBOJHHUKOB, Y HaBbIKU; MPEACTABIICHHYIO B
Jlabopamopnasn MeXaHHU3Me pa3BHBaTh TOTOBHOCTH K 3HAaKOBO-CHMBOJIBHOM
paboma Ne 3 BO3HUKHOBEHUS BBITIOJIHEHUIO IKCIIEPUMEHTAIBHBIX U rpapuuecKoi
< UcenenoBanne MIPOBOAMMOCTH B HCCIIeI0BaHUH (dopmax.
3aBHCHUMOCTH CO- TTOTYNPOBOMIHKAX,
COOCTBEHHOH H oTpabaThIBaTh YMCHHE
HPOTHBJICHUS N
HOTYNPOBOHNKA MPUMECHOM TUTAHUPOBATh ?"IC6HyIO
or TIPOBOIMMOCTH JeSITETEHOCTD;
MOTYIIPOBOTHUKOB, pa3BUBATh YMECHHUS
TEMIICpaTyphl > . JIEKTPOHHO-ABIPOYHOM IIPOBOJIUTH

nepexoae*.

HCCIIeJIOBATh
3aBUCHMOCTD
CONPOTHUBJICHUS
MOJTYITPOBOIHUKA OT

N3MEPCHUs, OUCHUBATH
3HA4YECHUE BEINUMHBI,
1I0JIy4aeMoi B
pe3ynbTaTe U3MEPEHHUS
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TEMIIEPATYpBHl.

MaruutHoe noJie(6 1)

15/1 | MarauTHBIE MarHuTtHbIe (dhopMUpOBaThH pa3BUBaTh UHTEPEC K U3yUSHUIO Te- ¢dopmupoBats ymenus | §15 crp. 87-
B3aUMOJICUCTBHS. | B3aUMOJCHCTBUS. MPEICTABICHHS O MBI U MOTUBHPOBATH KEIAHUE JIeNaTh 91
MaruutHoe iosie | MarautHoe noe MaTrHUTHBIX MPUMEHSATH PUOOPETEHHBIC YMEHUST | 0000IIeHHS,

TOKOB (§ 15). TOKOB . B3aUMO/JICHCTBUSX, Y HaBBIKU. yCTaHaBINBAaTh
rumnote3e Amrmepa, aHaJIOTHH,
OCHOBHBIX CBOMCTBax MOJICTUPOBATH
MarHUTHOTO TIOJIS. (U3UIECKIE SBICHUS
Y TIPOLIECCEHI.

16/2 | Nunpykiust WHpyknys MarHUTHOTO ¢dopmupoBaTh pa3BUBaTh HABBIKK CAMOCTOSATEIILHOM | pa3sBUBaTb yMECHHE §16 crp.91-
MarHUTHOTO TOJSA | TIOJIA. MPEICTABICHUS O paboThI, aHANK3a pe3yTbTaTa CBOCH BOCTIPHHUMATH 96
(§ 16). B3aMMOJICHCTBUHI JIeATEILHOCTH “H(pOpMAITHIO,

MarHUTHOTO TIOJIS U MIPE/ICTABICHHYIO B
KOHTYypa 3HAKOBO-CHMBOJIEHOM
C TOKOM, OTHOPOJTHOM U rpauIecKoi
MarHUTHOM TIOJIE, (dopmax
MarHUTHOW MHIYKITHH

(HampaBIIeHUH ee BEKTOpa

Y MOJyJIe), IpaBuiIe

OypaBuMKa, PUHITUIIE

CYTICPIIO3HUIIUH

MarHUTHBIX I10-

neil.

17/3 | Jluauu marauTHON | JIMHUM MarHUTHOM (hopMUpOBaThH pa3BUBaTh TOTOBHOCTH K pa3BHUBaTh YMEHHE §17 cT1p.96-
nHaykuu (§ 17). WHITYKITUU MIPEJICTABIICHUS O JINHUAX | CaMOOOPa30BaHHIO M PEIICHHIO BOCIIPUHUMATh 99 ,ynp.1

MarHUTHOW MHAYKIIVH, TBOPYECKUX 3a/1a4 uHpOpMAIIHIO, cTp.99

KapTUHaX JIMHAN
MarHUTHOTO MOJIs
IIPSIMOJIMHEHHOT 0
IIPOBOJA U Ka-

TYLIKH C TOKOM,
0COOEHHOCTSIX BUXPEBOTO
OJIS.

MPEACTABIICHHYIO B
3HAKOBO-CUMBOJILHOM
U rpapuuecKoi
(dhopmax.
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18/4 | Meiicteue JleiicTBHE MarHUTHOTO 1MOJIst | (POPMHUPOBATH pa3BUBaTh UHTEPEC K U3yUCHUIO Te- pa3BUBaTh UHTEPEC K §18 crp.99-
MarHuTHOTO TOJIST | HA MIPOBOAHHK C TOKOM. MIPEICTABIICHUS O CHUJIE MBI 1 MOTUBHPOBATH JKETaHHE HU3y4YEHUIO Te- 106,ymp.1,2
Ha IIPOBOJHUK C 3akoH Amnepa Awmrepa, 3akoHe AMIiepa, | IPUMEHATh NIPUOOPETCHHBIE YMEHUSL | MBI U MOTUBHPOBATh ctp.106-107
TOKOM. 3aKOH olpeieNIeHUN U HaBBIKH. JKeJIaHUue PUMEHATh
Awmriepa (§ 18). HaIPaBJICHHUS CUITBI MIPUOOPETCHHEIC

Awmnepa (npaBuiie JeBoi YMEHHUS U HaBBIKH.
pyKn),

MarHUTHOM
B3aUMOJIEHCTBUHU
MPOBOJHUKOB C TOKaMH,
NEUCTBUY MarHUTHOTO
MIOJISL HA PAMKY C TOKOM,
npumMe-

HEHWU 3aKOoHa AMriepa
(amexTpoaBUTaTene
MOCTOSIHHO-

o TOKa,
AIIEKTPOU3MEPHUTENBHBIX
npudopax®).

19/5 | IIBmwxenue JBr>KeHue 3apsyKEHHBIX ¢opmupoBaTh pa3BUBaTh UHTEPEC K U3YUYCHHUIO TE- ¢opmupoBaTh ymeHus | §19 ctp.108-
3apsUKEHHBIX YaCTHIl B MATHATHOM MIPEICTABIICHHS O CHJIE MBI 1 MOTUBHPOBATH KEIIAHUE ZenaTh 114,ynp.1-3
YacTHI] B none. Cuna Jlopenna. JlopeHnua, onpenenennu MIPUMEHSATH MPUOOPETEHHBIE YMEHUSL | 0000IIeHuS, cTp.114
MarHUTHOM HAaIpaBJICHUS CUJIbI U HaBBIKU yCTaHABIMBATh
noje. Cuna Jlopenma (mpaBwuiie J1eBOA aHAJIOTUH,

Jlopenma (§ 19). PYKH), TBHKCHUH MOJICITHUPOBATh
33p$[)KCHHOI71 qyaCTHUIIbI B (l)I/ISI/IquKI/Ie SIBJICHUSA
OTHOPOJHOM MarHUTHOM Y TIPOLIECCEI.
moJe,
YCTPOUCTBE U NIPUHLIUAIIE
JIEHCTBHS Macc-
criekTporpada,
HUKIOTPOHA*, MATHUTOM
IATE 3EMIIH.

20/6 | MaruuTHbIE MarsuuTHble CBOWCTBA ¢opmupoBathb pa3BUBaTh UHTEPEC K U3YUECHUIO TE- ¢opmupoBaTh ymenue | §20 ctp.114-
CBOMCTBa BCIICCTBA peACTABICHHUSA O MbI U MOTUBUPOBATH JKCIIAHUC CaMOCTOATEIILHO 119
Beniectna (§ 20). MarHuTHOH MIPUMEHSATH IPHOOPETCHHBIC YMCHUSL | ONPENENITh HEen

IMPOHUIIAEMOCTHU CPEIbI,

W HaBBIKH.

CBOEro 00yUCHHS,
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CBOMCTBax

CTaBUTh U

IapaMarHeTHKOB, (hopMynHpoBaTh I
JUAMarHeTUKOB U ceOsl HOBBIE 3a]1a4U B
(heppOMarHeTHKOB, yuebe u

KpUBOM HaMarHU4KMBaHUsA [103HaBaTEJIbHON
(beppomMarHeTukoB®, JEeSITEIbHOCTH
MarHUTHOM

ructepesuce™, CTpoeHUH

(beppOMarHUTHBIX

BEIECTB*.

JJIEKTPOMATHUTHAsA MHAYKIMSA(4 1)

21/1 | Ombiter Dapagest. OnsiTel Papagnes. ¢dopmupoBaTh pa3BHUBaTh MHTEPEC K U3YyUECHUIO (opMHpOBATH YMEHUS §21 cTp.121-
MarHuTHbIi TOTOK | MarHUTHBIH IOTOK IPEeCTaBICHUS O TEMBbI 1 MOTUBUPOBATh JKEJIaHUE JenaThb 127
(§21). IlpaBuio Jlenma. SIBIICHUH MPUMEHATH PUOOPETECHHBIC 00001ICHNS,

3JIEKTPOMArHUTHOM YMEHUS U HaBBIKH. yCTaHABIMBATh AHAJIOTHH,
HHyKIUH, CIOC00ax MOJICTUPOBATh
HOTyYCHUS ¢bu3nIecKue IBICHUS U
WHIyKIIMOHHOTO TOKA B IIPOIIECCHI.

3aMKHYTOH

IeTTH, TOHATHH

MarHuTHOTO TTOTOKA,

npasuie Jlenna.

22/2 | 3akon 3aKOH 3JIEKTPOMArHuTHOH | (hOpMHUPOBATH Pa3BUBaTh OCHOBBI LIETOCTHOTO pa3BUBaTh YMEHHE §22 c1p.127-
3JIEKTPOMAarHUTHOU nHAYKIU. Buxpesoe [IPEICTaBIICHUS O 3aKOHE MHUPOBO33pEHUS, BOCIIPUHUMATh 133 ynp.1-3
UHIYKIHN. EKTPHUIECKOE TIONIE 3NIEKTPOMArHUTHOMN COOTBETCTBYIOIIETO nH(pOpMAIHIO, cTp.133-134
Buxpesoe MHIYKIAN, eANHAIAX COBPEMEHHOMY YPOBHIO MIPE/ICTABICHHYIO B
QJICKTPUYICCKOC IT0JIE MarHUTHOM WHAYKIIUU U Ppa3BUTHUA HAYKH. 3HAKOBO-CUMBOJILHOM 1
(§ 22). MarHMTHOTO MOTOKA, rpaduyeckoit popmax.

BUXPEBOM
JIEKTPUYECKOM TIOJIE,
OJC uHayKIUH B
JBIDKYILEMCS
MIPOBOJHUKE™.

Ha IpuMepax

23/3 CamouHTyKIusI. CaMoMHyKIMSL. ¢opmupoBath pa3BUBAaTL OCHOBBI LIEJIOCTHOI'O (hopMHPOBaTh yMEHHUS §23 cTp.134-
MHAyKTUBHOCTS. MHAyKTUBHOCTB. DHEPrUsl | MPEACTaBIECHUS O MHPOBO33PECHHUS, Jienarb 138
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Oueprus MarHUTHOTO TIOJISI TOKa SIBJICHUW CAMOMHIYKIUH, | COOTBETCTBYIOILIETO 00001meHws, ynp.1,3,5
MarHUTHOTO TIOJIS O/1C camomHIyKINH, COBPEMEHHOMY YPOBHIO yCTaHaBJIUBATh AHAJIOTUH, | cTp.138-139
Toka (§ 23). MHIYKTUBHOCTU KOHTYpa, | pa3BUTHUS HAYKU. MOJEINPOBATh

SHEPTUU MarHUTHOTO (u3nUecKue ABICHUS U

ITOJIS1 TOKA, 00bEMHOM MIPOIIECCHI

TUIOTHOCTH SHEPTUU

MarHUTHOT'O

TIOJTISL.

2414 | Konmponvnas MIPOBEPUTH YCBOCHHE pa3BUBaTh TOTOBHOCTH K CIOCOOCTBOBATH Mo.T. §15-
paboma Ne2 no OCHOBHBIX IOHATUH U CaMOKOHTPOJIIO TIOJYYEHHBIX Pa3BUTHIO YMEHUN 23 c1p.87-
TeMaM 3aKOHOB I10 TEME 3HAHWH U C(HOPMHUPOBAHHBIX aHaJM3UPOBATh, 139
< MaruuTHoe «DNEKTPOMArHUTHAS YMEHUIA. CpaBHHBATh, 0000IIATh,

WHITyKIIASD). ZenaTh
noJje>, BBIBOJIBI, IPUMEHSITH
<J1eKTPOMATHHUT- TIOITy{CHHbIC 3HAHHA B
HOBO CHUTYyaIlUH.
Hasi HHAYKIUS > .
KoJusiedbanusi u BoJiHbI (27 )
Mexanudeckue KoJjie0anusi M BOJHBI (7 9)

25/1 | Ycnosus YcioBus BOSHUKHOBEHUS (dbopMupoBaTh pa3BUBATh UHTEPEC K U3yUEHUIO | (GOPMHUPOBATH YMEHUS §24 cT1p.142-
BO3HHKHOBCHUS MEXaHHYECKHUX KOJICOaHMH. MPEICTaBICHHS O TEMBI © MOTHBHPOBATH )KEJaHUE | NENaTh 145ynp.1,2
MEXaHUYECKUX JIBe Mozenu KoJieOaTebHBIX | XapaKTePUCTHKAX MPUMEHATH PUOOPETECHHBIC 0000111IeHH S, cTp.146
KoneOanmii. /e CHCTEM KOJIe0ATEeITLHOTO YMEHUS U HaBBIKU yCTaHABIUBAThH AHAJIOTUH,

MOJICIIH TIBYDKCHIS, MOJIETUPOBATH
KOJIeOaTeTbHBIX CBOOOJHEIX KOJCOAHUSX, (bu3nUeCcKue SIBICHUS U
cucteM (§ 24). KOJIe0aTeIbHBIX TIPOILIECCHI.

cUCTEMax,

YCIIOBUSX BO3HUKHOBEHUS

cBOOO/IHBIX KONIeOaHuii B

KoJIe0aTebHBIX

CHCTEMax.

26/2 | Kunematuka Kunemaruka ¢opmupoBath pa3BUBaTh HABBIKU pa3BUBaTh YMEHUE §25ctp.146-
KOJICOATEIPHOTO | KOJICOATENLHOTO IBIKEHHS. | TPEICTABICHHUS O CBS3H CaMOCTOSITEITbHON BOCIIPUHUMATH 150 ,ymp.1-3
JBYDKCHHS. lapmonnueckue koiebanus | KojaebaTeIbHOTO paboTeI, aHANH3a pe3yabTaTa HH(POPMAIIHIO, ctp.150
lapmonmueckue JIBYDKEHUSI C CBOCH NIEATEITHHOCTH. MPEICTaBICHHYIO B
koseOanus (§ 25). paBHOMEPHBIM 3HaKOBO-CHMBOJILHOW U

JABHXKCHHECM I10

rpaduueckoit popmax
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OKPY>KHOCTH,
rapMOHUYECKUX
KoJIe0aHHIX, CKOPOCTH U
YCKOpEHUS Teja MpH

TapMOHHYECKHX
KOJICOAHUSIX.

2713 | lunamuka JluHamuka konebaTeabHOro | (opMUpPOBATh pa3BHUBaTh HABBIKU pa3BUBaTh YMECHHE §26 ctp.152-
KOJIE0ATeNPHOTO | JBIDKCHUS IPEICTaBIEHHS O CBSI3H CaMOCTOSITENBHOU BOCIIPUHUMATh 157
JBkeHus (§ 26). KO0JIe0aTeTbHOTO paloThl, aHaNU3a pe3yabTaTa UH(pOpPMAIHIO, ymp.1,3,5
Jlabopamopnas JIBIDKEHHUS C CBOEH J1eSTEIBHOCTH; IIPECTaBICHHYIO B 10,157
paboma Ne 4 PaBHOMEPHBIM 3HAKOBO-CHMBOJIHLHOU TP-

< UcenenoBanne JIBIDKEHHEM 10 ¢bopwme;
KoJeOaHuit OKPYIHOCTH,
TapMOHHYECKHUX pa3sBUBATb TOTOBHOCTB K
IIPYKUHHOTO
KOJIEOaHUSX, CKOPOCTH M | BBEITTOJTHEHHIO 0TpabaThIBaTh YMEHNE
MasTHHKA > . YCKOpEHHMS TeNa IpH OKCIIEPUMEHTAILHBIX IUTaHUPOBATh YUEOHYIO
TapMOHHYECKHUX HCCITE[OBAHMIIA. JESITENBHOCTD; Pa3BUBATh
KONe6aHusX; yMeHUS
MIPOBOAMUTE U3MEPEHUS,
OLICHUBATh 3HAYCHUE
HCCIIeI0BATh HOIy4aeMOH BEJIUYHHEI B
3aBHCUMOCTb IIEpHOA pe3ynbTaTe H3MEPEHUs
CBOOOIHBIX KOJIEOAHUI
MPY>KUHHOTO
MasITHUKA OT €ro Macchl U
JKECTKOCTH MPYKUHBIL.

28/4 | TIpespareHue [IpeBpamieHne sHepruu npu | GopMHUPOBAThH pa3BUBaTh HABBIKU §27ctp. 157-
SHEPIUu MpU FapMOHHUYECKHUX IPECTaBIECHUS O CaMOCTOSITENBHOU pa3sBUBATb YMEHUE 161 ,ymp.1,3
rapMOHMYECKUX KoJIeOaHMsIX. 3aTyXalolIue MIPEBPALICHUH YHEPTUH paboTeI, aHaNK3a pe3yabTaTa BOCTIPUHUMATH c1p.161-162
KOJICOaHMSIX. KoJIeOaHUsI IIPY TAPMOHUYECKUX CBOEH JIESTEIBHOCTH; HHpOpPMAIHIO,
3aryxaromue KOJIeOaHMSIX, IPECTaBIECHHYIO B
konebanus (§ 27). 3aTyXaroIIHX 3HAKOBO-CHUMBOJIbHOU U
Jlabopamopnan KOJIeOaHMSIX; pasBUBATh TOTOBHOCTH K rpaguueckoii hpopmax;
padoma Ne 5 BBITOJIHEHHUIO
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< McerneaoBanne HCCIIeIOBATh OKCTIEPHMEHTABHBIX 0TpadaThIBaTh YMEHUE
oneGanmit 3aBHCHUMOCTD IICPHO/IA HCCIIeIOBaHUH IUTaHUPOBATH YIeOHYIO
cBOOO/IHBIX KOJIeOaHUH JIesITeNIbHOCTh; Pa3BUBATD
HUTSHOTO
HUTSIHOTO MasiTHUKA OT YMEHHUSI
MasTHHUKA > . JUITMHBI €T0 TOABECA; MIPOBOAUTH U3MEPECHUS,
HAy4YUTbCA U3MEPSTh MO- OIICHUBATh 3HAUYECHUE
IIyJIb YCKOPEHUS MOJTy4yaeMOi BEJINYHHEI B
CBOOOTHOTO TTaJICHISI C pe3ybTaThl H3MEPEHISI
MOMOIIIBIO HUTSHOTO
MasiTHHKA.

29/5 | BeHYXKI€EHHBIE BreiyxneHnnbie konebanus. | GopMupoBaTh pa3BHUBaTh HaBBIKU pa3BUBaTh YMEHUE §28cTp.163-
KOJIeOaHMsL. Pe3onanc MPEICTaBICHHS O CaMOCTOSTEIBHON BOCTIPHHUMATH 168, ynp.1,2
Pesonanc (§ 28). BBIHYKJEHHBIX paboThl, aHaIHM3a pe3yabTaTa nH(pOpMaIHIO, cTp.168-169

KOJICOAHWSX, YDaBHEHUH | CBOEH NesITeNbHOCTH MPEICTaBICHAYIO B
IBYDKEHIS IS 3HAKOBO-CUMBOJBHOU U
BBIHYKJEHHBIX rpaduyeckoit popmax.
KoJie0aHMid, pe30HaHce,

aBTOKOJICOAHIISIX *.

30/6 | MexaHuueckue MexaHnu4ecKue BOJIHBI ¢opmupoBaTh pa3BUBaTh MHTEPEC K U3YUYCHHUIO | PA3BUBATh YMEHHUE §29 cTp.169-

BOJHEI (§ 29) MpeCTaBIeHs 00 TE€MBbI, MOTUBUPOBATH JKEIaHHE BOCIIPUHUMATH 174 ,ynp.1-3
OCOOCHHOCTSX BOJHOBOTO | MPUMEHSATH IPUOOPETEHHBIC HH(OPMAITHIO, cTp. 174
JIBIDKEHUS, O TIOTIe- YMEHHUS U HaBBIKU. MIPEJICTaBIICHHYIO B
PEYHBIX U MPOJOIBHBIX 3HaKOBO-CUMBOJILHOW U
BOJIHAX, MEXaHU3ME rpadudeckoit popmax;
BO3HHKHOBCHUS (bopMHpOBaTh YMEHHUS
MIOTIEPEYHON BOJIHBI, JenaTh 00001IeHNs,

JUTHHE U CKOPOCTH yCTaHAaBIUBATH AHAJIIOTUH,

pacrpocTpaHeHHs BOJTHEL. MOJIETUPOBATH
(duznyeckue IBICHUS U
MIPOIECCHI

31/7 | BonHsl B cpene. Bonnesl B cpene. 3Byk (hopMUpOBaThH pa3BUBaTh UHTEPEC K U3YYCHUIO | pa3BHBATh yMCHUE §30 cTp.174-
3Byk (§ 30). MIPEJICTABICHUS O TEMBI 1 MOTUBUPOBATH KeJlaHUE | BOCIIPUHUMATh 179 ,ynp.2,3
Jlabopamopnasn MIJIOCKOU BOJIHE, MPUMEHSAThH MPUOOPETEHHBIE nH(pOpMAIHIO, cTp.179
paooma Ne 6 BOJIHOBBIX IIOBEPXHOCTSX, | YMEHMSI U HaBBIKH; MIPEICTaBICHHYIO B
< Onpenenenne nydax, paclpOCTpaHCHUN 3HAKOBO-CHMBOJILHOM

CKOpPOCTH 3BYKa B

MONEPEYHBbIX U
MPOAOJBbHBIX

Pa3BHUBATb TOTOBHOCTH K

dopwme;
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BO3ayXE . BOJIH B CPEZaX, 3BYKOBBIX | BBIOJTHEHHIO
BOJIHAaX, CKOPOCTH UX 9KCTIEPUMEHTANBHBIX 0TpadaThIBaTh YMEHUE
pacnpocTpaHeHus, HCCIIeI0BaHUM TUIAaHUPOBATH Y4eOHYIO
MY3BIKaJIEHBIX 3BYKaX, JIeITeNIbHOCTh; Pa3BUBATh
XapaKTePHCTHKAX YMEHUS
3ByKa, IIyMe; MPOBOJIUTH H3MEPEHUS,

OLICHMBATh 3HAYEHHE
HAY9IUTHCS U3MEPSATDH MOJTy9aeMOH BEIIIYUHEI B
CKOPOCTh 3ByKa B cpezie pesyabTaTe U3MEpeHHsI.
Ha OCHOBE IOTyYEeHUS
CTOSTINX BOJIH.
DJIEKTPOMATHUTHBIE KOJIeOaAHUsA ¥ BOJIHBI (8 u)

32/1 | CBoboaHbIe CBoboznHbIE ¢opmupoBaTh pasBUBATh UHTEPEC K U3YUCHUIO | pa3BUBATh §31 cTp.181-
SJICKTPOMAarHUTHEIE DJIEKTPOMAarHUTHEIE MIPEACTaBICHUS O TEMbI 1 MOTUBUPOBATH KeJlaHHE | (OPMHPOBATH YMEHUS 186 ,ynp.1,4
KOJIeOaHus. KoJieOaHusl. KoJIe0aTeIbHOM KOHTYpe, | MPUMEHSTh IPUOOpETEHHBIE JienaTh cTp. 186
KoneGarenbHsbrii KoneGarensHsbii BO3HUKHOBEHUH YMEHHS U HaBBIKU. 000011eHwMs,
koHTYp (§ 31). KoHTYp. Dopmyiia CBOOOTHBIX YCTaHABIIUBATh

Tomcona ANEKTPOMArHUTHBIX aHaJIOTUH, MOJIEIIMPOBATh
Kosie0aHuii, hopmyse (duznyeckue IBICHUS U
Tomcona. MPOLECCHI.

33/2 | TIpomuecchl pu IIpoueccs! npu ¢opmupoBath pa3BUBaTh HABBIKU pa3BUBaTh YMEHUE §32 c1p.187-
FapMOHUYECKUX FapMOHUYECKUX NPEICTABIICHUSA O CaMOCTOATEILHOMN BOCIIPUHHUMATh 190 ,ynp.1-3
KOJICOaHMSIX B KOJICOaHMSIX B TapMOHHYECKUX paboTHI, aHAJIM3a pe3yIbTaTa HH(POPMAITHIO, cTp.190-191
KOJIeOaTeITHHOM KOJIeOaTeITHHOM KOJIEOaHMSIX 3apsiia, CHIBl | CBOECH NEesITeNbHOCTH MPEICTaBICHHYIO B
KoHTYype (§ 32). KOHType TOKa, HAIPSKEHUS B 3HAKOBO-CUMBOJIbHOM U

KoJie0aTeIbHOM KOHTYPE, rpaduyeckoii popmax.
peoOpa3oBaHMs SHEPTHH

B UACAITLHOM

KoJie0aTeIbHOM KOHTYpE.

34/3 | BoIHYKIEHHBIE BrinyxkneHnsble ¢opmupoBathb pa3BUBaTh HABBIKU pa3BUBaTh YMEHUE §33 cTp.192-
JIEKTPOMAarHUTHBIE JIEKTPOMAarHUTHBIE TIPE/ICTABICHHS O CaMOCTOSITENBHOM BOCIIPUHUMATh 195, ynp.1,3
KoJIe0aHusl. KoJe0aHusl. BBIHY)KJICHHBIX paboTHI, aHAIN3a pe3yibTaTa HH(POPMAIIHIO, cTp.195-196
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[TepemennbIit TOK (§

33).

[Tepemennsiit TOk

3JIEKTPOMArHUTHBIX
KoJIeOaHMsIX,
MIEPEMEHHOM TOKE,
TIPUHIIHIIE ISHCTBUS

CBOEH EITEILHOCTH

IPECTaBICHHYIO B
3HAKOBO-CUMBOJIBHOW U
rpaduueckoit popmax

reHeparopa
MIEPEMEHHOT0 TOKa,
KBa3HCTallMOHAPHOM
TOKE.

35/4 | Pe3ucrop B 1emnu Pe3uctop B nenu ¢dopmupoBaTh Pa3BUBATH HABBIKU pa3sBUBATh YMEHUE §34 cT1p.196-
MEPEMEHHOTO TOKA. MEPEMEHHOT'0 TOKA. TPEICTABICHHS O CaMOCTOSTEIBHON BOCIIPHHUMATH 199 ,ynp.1-2
HeticTByrome HeticTByromie pe3ucTope B Lenu paboThl, aHaM3a pe3ybTaTa WH(pOPMAITHIO, cTp. 199
3HAYCHUS CHIIBI TOKA | 3HAYCHHS CHIIBI TOKA U MIEPEMEHHOT0 TOKa, CBOCH NIEATEITHHOCTH. MPEACTaBICHHYIO B
u HanpspkeHus (§ 34) | HanpshkeHUs AKTUBHOM 3HAKOBO-CUMBOJIbHOM U

COIPOTHBJICHHUH, rpaduueckoit popmax
JIEUCTBYIOIIUX 3HAYCHHUSX
CHIIBI TOKA U
HaNPSDKCHHUS.
36/5 | TpaucdopmaTop Tpanchopmarop (dhopMHUpPOBATH pa3BUBaTh UHTEPEC K U3yYEHUIO | pa3BHBATh yMEHUE §37 cTp.208-
(§ 37). MpeCTaBIeHHs 00 TEMBI 1 MOTUBUPOBATH KeJlaHHE | BOCIIPUHUMATh 212,ynp.1,3
YCTPOMCTBE M MPUHIIUIIE | MPUMEHSATH MPUOOPETCHHBIC HHPOPMAIIHIO, cTp.212-213
IEHCTBUS TpaHC- YMEHUSI U HaBBIKIL. MIPEICTaBICHAYIO B
dbopmaropa, X0JI0CTOM H 3HAKOBO-CUMBOJIBHO
paboueMm xomax dopme.
Tpanchopma-
Topa, kodhduiueHte
Tpancgopmaruu, KI1/]
Tpancdopmaropa*.

37/6 | DaeKTpOMarHUTHBIE (dhopMUpPOBATH pa3BUBaTh HaBBIKK pa3BUBaTh YMEHHE §39 c1p.220-

BOJIHHI (§ 39). MIPEJICTABICHUS O CaMOCTOSITeTILHOM BOCTIpUHUMATD 226
BO3HUKHOBCHHH paboTHI, aHAJIHM3a pe3yIbTaTa HH(pOPMAITHIO,
MarHUTHOTO TIOJIS TIPU CBOEH NIEATEITHHOCTH. MPEICTaBICHHYIO B
NU3MCHCHHUUN 3HAaKOBO-CUMBOJILHOM U

3JIEKTPUUYECKOTO OIS,
MeXaHU3Me Tepe1adn
QJICKTPOMAarHUTHBIX
B3aUMO/ICHCTBUH,
3JIEKTPOMAarHUT-

rpaguueckoii popmax.
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HOM BOJIHE U ee
XapaKTEPUCTHUKAX,
onbITax I'epua, criekrpe
3JIEKTPOMArHUTHBIX BOJIH.

38/7 | IlpuHIMIBL [TpuHIUTIBL paguoCcBsI3n | (OPMHUPOBATH pa3BUBaTh TOTOBHOCTB K (opMHpOBaTH yMEHHE §40 cTp.226-
PaaroCBsI3U U U TEeNIEBUICHUS MPEJICTaBICHUS O CaMOpPa3BUTHIO U CaMOCTOSITETILHO 231 ,ynp.1.3
tenesuneHus (§ 40). MPUHLMIAX PAJUOCBA3H, | caMOOOpa3oBaHUIO, padoTe B OIPEEIATH eI CBOCTO | c7p.232

IpoIeccax MOIYJSIIAN U | KOJUIEKTHBE W HAXOXKICHUIO 00y4eHNs, CTABUTH H
JIETeKTUPOBAHUU COTJIACOBaHHBIX PELICHUH, (bopMyITUpOBATH IS
(memMonmynsum) ¢dbopMupoBaTh y ccOs1 HOBBIC 3a]1a9H B
AJIEKTPOMArHUTHBIX BOJH, | YYaIIUXCS yBa)KEHHUE K yuaebe ¥ [M03HaBaTEeIBHOM
nepeaade N300paKeHUN C | MCTOPHYCCKUM CHMBOJIAM U I1A- | AESTEIHHOCTH.
MTOMOIIBIO Pajino- MsaTHHKaM OTevecTsa,

BOITH, Pa3JIMIHBIX [IEHHOCTHOE OTHOIIICHUE K

CUCTEMax Iepenadn JIOCTIDKCHUSIM U TPAIULIHIM

TEJICBUACHUA. cBoelt Ponunbel — Poccun.

39/8 | Konmponvnas MIPOBEPHUTDH YCBOCHHE pa3BUBaTh TOTOBHOCTH K CIocoOCTBOBATh Mos.T. §24-40
paboma Ne 3 o OCHOBHBIX TTOHATHH U CaMOKOHTPOITIO TIOJTyYeHHBIX Pa3BUTHIO YMEHUH cTp.142-232
TeMaM 3aKOHOB I10 TeMe 3HaHUHN 1 cHOPMUPOBAHHBIX aHAJIM3UPOBATH,
< MexaHHYecKHe < MexaHHYecKHe YMEHUH. CpaBHHMBATh, 00001,

ZeNaTh
Kosebanus u KOJIEOAHMS U BOJHBI >, BBIBOJIBI, IPUMEHSTH
BOJIHBI >, «DNEeKTPOMarHUTHbIE MIOJIy4E€HHBIE 3HAHUS B
< DIeKTPOMATHHTH KoJIeOaHUsI ¥ BOJTHBDY. HOBOM CHUTYyaIlnH.
ble KoJieDaHusA
U BOJIHBI > .
3aKoHbI reoMeTpUYECKO onTHKH (5 )

40/1 | Bakou 3aKOH PAMOIMHEHHOTO (dhopMUpOBaThH pa3BUBaTh UHTEPEC K U3yUEHUIO | (OPMHUPOBATH YMEHUS §41 c1p.233-
IPSMOJIMHEHHOTO | PacIpOCTpaHEHHUS CBETA. MpeACTaBICHHS 00 TEMBI © MOTHBHPOBATH KEJIaHUE | NIeNaTh, 000OIICHNUS, 239, ynp.2,3
pacripocTpaHeHus | 3aKOH OTpa’kKEHHsS CBETa OCHOBHBIX TTOHSATHSIX H MPUMEHATH PHOOPETEHHEIE yCTaHAaBIMBATh c1p.240

cBeTa. 3aKoH
OTPaXKCHUS CBETA

(§41).

MOJIEJISIX T€OMETPHUECKON
ONTUKH, IPUHIUIIE
HAaUMEHBIIETO JEICTBHS,
SIBIICHUSIX
IPSIMOJIMHENHOI 0

YMCEHUA U HABBIKHU.

aHAJIOTHHU, MOJICITUPOBATH
¢duznyeckue SBICHUS U
TIPOLIECCHI.
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pacnpoCcTpaHeHus U
OTpakKeHHsI CBETA,
3aKOHaX HE3aBHCUMOCTH
CBETOBBIX ITyYKOB,
MOCTPOCHUH
M300pakeHuH B MIIOCKUX
3epKalax, MPUMEHECHUH
TUIOCKHUX 3epKaJl.

41/2 | 3akoH 3aKOH IpeIoMIICHUS CBETa ¢dopmupoBaTh pa3BUBATh UHTEPEC K U3YyUECHUIO | (pOopMHUpPOBATH yMEHUE §42 ctp.241-
PETOMIICHUS IpEeCTaBICHUS O TEMbI 1 MOTUBUPOBATh XKEJIAHUE | CAMOCTOSTEIBHO 246 ,ymp.1,2
cseta (§ 42). SIBJICHUH TIPETOMIICHUS PUMEHSTH IPUOOPETCHHBIE OTIPEJIENATH UEMH CBOCTO | o1 246
CBETa, 3aKOHE YMEHHS U HaBBIKU. 00y4eHHs1, CTABUTD U
MIPETOMJICHHUS CBETA, (hopMyITupOBaTh IS
OIITHYECKH OoJIee ce0s1 HOBBIE 3a7a4 B
IUTIOTHOUM W MEHEE IIOT- yueOe 1 o3HaBaTeIbHON
HOH cpenax, XoJe JIyda JIeSITENBHOCTH.
qyepes
IUIOCKOTIapaIeNbHYIO
IUTACTUHKY U
TPEYTOJBbHYIO MIPU3MY.
42/3 | JTunzer. @opmyna | JIuuzsr. @opmyna TOHKOM ¢opmupoBaTh pa3BUBaTh TOTOBHOCTB K pa3BUBaTh YMEHHE §44 ctp.252-
TOHKOM JMH3BI (§ | JTHH3BI IpEeCTaBJICHHs O BUAAX CaMOPa3BUTHIO U BOCTIPUHUMATH 258 ,ymp.1,4
44). JIMH3, TOHKOW JIMH3E, camMo00pa30BaHUIO. HH(pOPMAIHIO, c1p.259
XapaKTEPUCTHKAX MIPECTaBICHHYIO B
JIMH3, (GOpMyJIe TOHKOI 3HAKOBO-CHMBOJIHHOM
JIMH3BI, ONITHYECKON CHITe dopme
JIMH3BI, TIPaBHUJIE 3AKOHOB
IIPU UCIIOJIb30BAaHUU
(hopMyIIBI
TOHKOM JINH3BI.
43/4 | Tloctpoenue ITocTpoeHune n300pakeHU B (GhopMUPOBATH y YUAIIHXCS pa3BUBaTh YMEHHE §45 crp.259-
H300pakeHUH B TOHKHX JIMH3aX ¢dopmMupoBaTh yMeHne BOCIPUHNMATb 264 .ynp.1,3
TOHKHX JIMH3aX MpEeACTaBICHHUS 00 IUTaHUPOBAThH CBOU JCHCTBUS B HHPOpPMAIHIO, CTp.264-265
(§ 45). n300paKeHMUsIX, COOTBETCTBHU C yICOHBIM MPEICTaBICHHYIO B

CO3JaBaeMBIX TOHKUMH
COOMPAIOIUMHY JTMH3AMH,

3alaHueM

3HAKOBO-CHMBOJBHOM
dopme.
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HN300pakeHUSX,
CO3/1aBaeMbIX
TOHKHMU
paccenBaroLIIIMH
JIMH3aMH, YBEITUYCHHH
JIMH3EL.

44/5 | T'ma3s xak I'ma3 xak ontudeckas pa3BUBaTh UHTEPEC K U3yYEHUIO | (GOPMHUPOBATH YMECHHUE §46 cTp.266-
OTITHYECKAS cucremMa ¢dbopmMupoBaTh TEMBI © MOTHBHPOBATH )KEJIaHUE | CAMOCTOSATEIHHO 269 ,ymp.1,3
cuctema (§ 46). MPEACTABIIEHUS O MIPUMEHSATH PUOOPETECHHBIC OIPEIEIIATH LEJIH CBOETO c1p.269

CTPOCHUH TJIa3a YMEHUS U HaBBIKH. 00y4eHNs, CTABUTH H
YeNoBeKa, 3peHHUH, (bopMyITUpOBATE IS
AKKOMOJIAINH, Te(PeKTax ceOsT HOBBIE 3a/1a9H B
3pCHUS U UX KOPPEKIIHH. yaebe ¥ Mo3HaBaTeIbHOIMA
JIESITETBHOCTH
BosnoBasi ontuka (5 4.)

45/1 | Usmepenue ckopoct | M3amepenne CKOpocTH (dhopMHUpPOBATH pa3BUBaTh UHTEPEC K U3yYEHUIO | pa3BUBATh MHTEPEC K §48ctp.277-
cBera. Jlucriepcus cBeta. J{ucnepcus cBeTa | mpeicTaBiicHus 00 TEMBI 1 MOTHBHPOBATh XKEJTaHUE | M3YUCHHIO Te- 281
cBera ACTPOHOMHUYECKOM MPUMEHSTH IPHOOPETCHHBIC MBI U MOTUBHUPOBATh
(§ 48). METO/Ie U3MEPEHUS YMEHUS U HABBIKH. JKeJlaHUe MPUMEHSATh

CKOPOCTH CBeTa, MpUOOPETCHHBIC YMCHUS
71ab0paTOPHBIX METOIaX Y HaBBIKH.

HU3MEpPEHHS CKOPOCTH

CBETA, SIBIICHUU

JUCTICPCUH CBETA, OIBITAX

HrroToHa 1o

HAOJTIOJICHHUIO TUCTICPCHH

cBeTa.

46/2 | Hpuamun Iolirenca Ipunmm [Molirenca. (dhopMUpPOBATH pa3BHUBaTh HABBIKH pa3BUBaTh YMEHHE §49-50
(§ 49). WNuTtepdepenmms MIPEJICTABICHUS O CaMOCTOSITeTILHOM BOCTIpUHUMATD c1p.281-287
WuTtepdepenmms BOJIH . npuHIune [roiirexca, paboThl, aHaIHM3a pe3yabTaTa nH(pOpMAIHIO, ymp.1,2
BoIH (§ 50). BBEIBOJIC 3aKOHA CBOEH NIeSTEeTHHOCTH; MPEICTaBICHHYIO B c1p.287

OTPaKCHHUS U
MPEJIOMIICHHUS BOJH C
MOMOUIBIO MPHUHIMIIA
I'oiirenca. GopMupoBaTh

PasBUBATH HHTEPEC K U3YICHUIO
TEMBI 1 MOTHBHPOBATh JKEIaHUE
MPUMEHSTH TPHOOPETCHHBIE
YMEHHS U HABBIKH

3HaKOBO-CUMBOJILHOU U
rpaguueckoii hopmax.
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HpeCTaBICHUS O
CIIO)KEHUH BOJIH,
UHTEphEPEHIINY,
YCIOBHAX
nHTep(HEPCHIIMOHHBIX
MaKCHMYMOB U
MHHHUMYMOB,

YCIIOBHUSIX KOT€PEHTHOCTH
MCTOYHUKOB BOJIH.

47/3

Wnrepdepenmms
cera (§ 51).
Judpakuus ceeta
(§ 52).
Jlabopamopnas
paboma Ne

7 < UccnenoBanue

SIBJICHUI
uHTep(hEepeHLInU U

TG PAKIAY CBETa > .

HuTepdepenuus ceera.
Judpakuus ceeta.

¢dopmupoBaTh
MPEICTaBICHHS O
mpooJieMe KOTepEeHTHOCTH
CBETOBBIX BOJIH, OIIBITE
IOHnra no HadIrOIEHUIO
uHTep(HEPEHINH CBETa,
OTIBITE

@peHens 10 MOIYyYEHHIO
KOTEPEHTHBIX
HCTOYHUKOB CBETA,
MOJTYYCHHUN
uHTep(HEPECHIIMOHHOM Kap
TUHBI — KOJIEI]

Hrrotona,
uHTEp(EPEHINH B TOHKHX
TUTEHKaxX *.

(hopMUpOBaThH
MIPEJICTaBIIEHUS O
JTU(PaKIIY CBETA,
npunnune I'toiirenca —
®peHens, nATHE
[Tyaccona, nudpaxun
CBETA HA JIJIUH-

HOM y3KOM ILIENH.

HAOJIIOIaTh U
HACCIEI0BATh

pa3BUBaTh MHTEPEC K U3YYECHHIO
Te-

MBI 1 MOTUBHPOBATH JKEIaHHE
MIPUMEHSATH MPUOOPETEHHBIE
YMEHUS;

pa3BUBATh HABBIKU
CaMOCTOSATEILHOM

paboThl, aHaIHM3a pe3yabTaTa
CBOEH NEATEIILHOCTH,
pa3BUBaTh TOTOBHOCTH K
BBITTOJIHEHHIO
SKCTIEPUMEHTAITBHBIX
KCCJICIOBAHUM.

pa3BUBATH YMCHHUE
BOCTIPHHUMATH
WH(pOPMAITHIO,
MPECTaBICHHYIO B
3HAKOBO-CHUMBOJIBHOM U
rpaduyeckoit popmax.;

oTpabaThiBaTh yMEHUE
TUIAHUPOBAThH YICOHYIO
JIesITeNIbHOCTh; Pa3BUBATh
YMEHHUS

MIPOBOUTH U3MEPEHUS,
OLICHUBATh 3HaYCHHE
M0JIy4aeMO BEJTMYHMHBI B
pE3yAbTaThl U3MEPEHHUSL.

§51-52
cTp.288-
293,ymp.1,2
cTp.293-294
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uHTEp(DHEPECHIINIO
€CTEeCTBEHHOI'O CBETa Ha
TOHKOH

TUICHKE, TU(PAKINI0
CBETa Ha IIENU; H3YIUTh

BIIMSTHUC
IIMPHHBI IIENTN Ha BUI
I paKIMOHHON
KapTUHBIL.
48/4 JlaGopaTopHast HAYYHUTHCS Yup.4 crp.294
pabora Ne 8 OTIPENENATh CKOPOCTh
«Onpenenenue
CKOPOCTH CBeTa cBeTa
B BEILECTBEN B BCIICCTBC
49/5 | Konmponvnas IIPOBEPUTH YCBOEHHE pa3BUBaTh TOTOBHOCTH K CIOCOOCTBOBATH [ToBT §41-
paboma Ned no OCHOBHBIX TTOHATHH U CaMOKOHTPOITIO TIOJTyYeHHBIX Pa3BUTHIO YMEHUH 52¢Tp.233-294
TemaM < 3aKOHBI 3aKOHOB I10 TEME 3HaHUI U CHOPMHUPOBAHHBIX aHaJIM3UPOBATh,
. «BonHoBas orr- YMCHHH. CpaBHHBATh, 0000IATE,
reoMeTpu4ecKoii
THKaY. ZIeNaTh
ONTUKH >, BBIBOJIBI, IPUMEHATH
< BosHoBasi MIOJTyICHHBIE 3HAHUS B
HOBOM CHUTYyaIlnH.
onTuka>
DJIeMEHTBI TEOPHUH OTHOCHTEIbHOCTH (2 )
50/1 | 3akoHbI 3aKoHBI 3JEKTPOANHAMUKN | (POPMUPOBATH Pa3sBUBATH OCHOBHI IIETIOCTHOTO | (hOPMHUPOBATH YMEHUS §55-56
NIEKTPOANHAMHUKH | WM TIPHHIIMIL NPE/ICTABICHHS O MHPOBO33PEHUS, JienaTh cp.309-318,
Y TIPHHITHIT OTHOCHUTENBHOCTH. OTIBIT MIPOTUBOPEUHUSIX MEKITY COOTBETCTBYIOIIETO 00001IeHws, ymp.1,3,5 cp.
OTHOCHTENBHOCTH | MaiikenbcoHa. [locTynaTel | 3JeKTPOIMHAMHKOM COBPEMEHHOMY YPOBHIO yCTaHaBIIUBATh 318
(§ 55). lloctynatel | cnenuanbHOI TeopUn Makcsemna u pa3BUTUS HAYKU. AHAJIOTUU, MOJETIUPOBATh
CHeIHABHON OTHOCHUTEIBHOCTH. KIIaCCHYECKOU (bu3nUeCcKue SIBICHUS U
TEOpUU MexaHukoi HeroToHa, MPOLECCHI.
OTHOCHTEIIbHOCTH MOCTaHOBKE U
(§ 56). pe3yabTarax oInbiTa

Maiikenscona — Mopiu.

¢opmupoBath
TPE/ICTABICHHS O
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noctynarax CTO,
ITOHSTHH COOBITHS,
a¢pdexrax CTO
(OTHOCHTENBEHOCTH
OJTHOBPEMEHHOCTH
COOBITHIA,
OTHOCHUTEIBHOCTH
MPOMEKYTKOB BPEMEHH,
OTHOCHUTEIBHOCTH
paccTOsHUIA).

51/2

Macca, ummnymnsc u
SHEprus B
clienuaIbHON
TEOpUHU
OTHOCHUTEJIBHOCTH

(§ 57).

Macca, UMITyJIbC ¥ SHEPTHS
B CIIEIMAJILHONU TEOPUH
OTHOCHUTEIBHOCTH.

(dhopMUpOBaThH
MPEICTaBICHHS O
PEISATHBUCTCKOM
HUMITYIIECE, OCHOBHOM
3aKOHE

PEISATUBUCTCKOMN
JTUHAMUKH, CBSI3H MEXKIY
SHEprueH u

Maccoi, popmyre
DiHITelHA,
PETSTHBHCTCKOM
COOTHOIICHUU MEXKTY
SHEPTUcH U UMITYIIECOM,
o01miei Teopun
OTHOCHUTEIBHOCTH*.

Pa3BUBATH OCHOBHI IIEJIOCTHOTO
MHPOBO33PCHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH.

(hopMUpPOBATH YMCHHS
JienaTh

00001IeHN S,
YCTaHABIIUBATh
aHaJIOTUH, MOJICIIMPOBATh
busnueckue IBICHUS U
MPOIIECCHI.

§57 c1p.319-
322,ymp.1,3,5
ctp.322

KBaHTOoBas ¢pusuka. Actpodmsuka (18 1)

KBanroBas ¢pusuka.

Ctpoenne atoma(s 4.)

52/1

PaBHOBecHOE
TETIOBOE
n3nydenue (§ 58).

PaBHOBecHOE TeII0BOC
m3ny4yenue I 'unoresa
ITmanka

¢opmupoBath
MPEACTABICHHS O
PaBHOBECHOM TEILIOBOM
H3JIYy4YCHHHU U CTO
0COOEHHOCTSIX,
«YIBTPa(PHOICTOBOM
KaTacTpode», TUIIoTe3e
IInanka, DnOCTOSHHOM
[Tnanka, sHEPrUM KBaHTA
SJICKTPOMArHuTHOT' O
U3JTy4YCHHUSL.

pa3BUBaTh UHTEPEC K U3yUEHUIO
TEMBbl 1 MOTUBUPOBATD XKeJlaHHEe
MPUMEHATH IPHOOPETEHHEIE
YMEHHUS U HaBBIKU.

(hopMUpoOBaTH YMEHHS
JienaTh

00001IEHNS,
YCTaHaBJIMBAaTh

aHAJIOT MU, MOJICITUPOBATH
¢u3nyecKue SBICHUS U
MPOLIECCHI.

§58 c1p.324-
327
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53/2 | 3akoHbBI 3akoHbI poTorddekra dhopMUpOBaThH pa3BUBaTh OCHOBBI LIEJIOCTHOIO | pa3BUBATh yMEHUE §59 crp.327-
dhotordpdexra (§ MPEJICTABIICHUS O MHPOBO33PCHHUS, BOCIIPUHUMATH 333,ymp.1,3,5
59). SIBJICHUU BHEIIIHETO COOTBETCTBYIOLIETO UH(pOpPMAIHIO, ctp.334

¢doToaddexra, 3akoHaX COBPEMEHHOMY YPOBHIO MPE/ICTaBICHHYIO B
doroadpderra, BAX pa3BUTHUS HAYKU. 3HAKOBO-CHMBOJILHOM 1
doTtoaddexra, rpaduyeckoi popmax.
ypaBHEHUU DUHIITEHHA

st poToaddexra,

KpacHOM rpaHuLe

dorordpdekra.

54/3 | lanenwue cBera. | JlaBneHue cBeTa. ¢dopmupoBaTh Pa3sBUBATH OCHOBBI LIEIOCTHOTO | (hOPMUPOBATH YMEHUS §60 cTp.335-
KopnyckynsipHo- | KopryckynsipHO-BOJIHOBOH | IpEACTABIECHHS O MHPOBO33PEHUS, JienaTh 340,ymp.1,2,5
BOJIHOBOI nyanusMm. ['unoresa ne SIBJICHUH JJABJICHUS CBETa, | COOTBETCTBYIOIIETO 0000mIEHNS, ctp.340
nyamusm (§ 60). Bpoiins omnbiTax Jlebenena mo COBPEMEHHOMY YPOBHIO YCTaHABIIUBATh

M3MEPEHHIO JIaBIICHUS Pa3BHUTHS HAyKU. aHaJIOTUH, MOJIEIIMPOBATh
CBETa, SHEPTHHU H ¢bu3nUecKue SIBICHUS U
uMmImyibce GoToHa, TIPOIIECCHI.
KOPIYCKYJISIPHO-

BOJIHOBOM JyaJIu3Me,

THUIIOTE3e

ne bpois,

COOTHOILCHUSIX

HEOIPEAEIECHHOCTEN

IeiizenOepra*.

55/4 | TlnanerapHas [InanerapHas Mozens aToma. | GOpPMUPOBATH pa3BUBaTh OCHOBBI LIEJIOCTHOIO (opMHpOBaTh YMEHHUS §61 crp.341-
mognens atoMa (§ | OmbiT Pezepdopma. MIPEJICTaBIICHUS O MOJENU | MUPOBO33pPEHHUS, JieNnaTh 344
61). aroma ToMmcoHa, onbITax COOTBETCTBYIOIIIETO 00001IEHN S,

Pesepdopna, COBPEMEHHOMY YPOBHIO yCTaHaBIIUBATh

TUTAHETAPHOU MOJIEIIH Pa3BUTHS HAYKH. aHAJIOTHH, MOJICTUPOBATH

aToma. (bu3nUeCcKue SIBICHUS U
MPOLIECCh

56/5 | Iocrymartet bopa. | Ilocrynarsr Bopa. Mogenb (hopMUpOBaThH pa3BUBaTh OCHOBBI LIEJIOCTHOTO | pa3BUBAaTh OCHOBBI §62 crp.345-
Mopgens atoma aToMa BOZIOPOJia IT0 TIPE/ICTABICHHS O MHPOBO33PEHUS, IETIOCTHOTO MHUPO- 352, ymp. 1,3
BOJIOpO/JIa TIO Bopy . noctynarax bopa, COOTBETCTBYIOLIETO BO33PCHMUSI, crp.352
Bopy (§ 62). MOJIENIM aTOMa BOAOPOJia | COBPEMEHHOMY YPOBHIO COOTBETCTBYIOLIETO

1o

Pa3sBUTHA HAYKU.

COBPEMEHHOMY YPOBHIO
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JlaGopaTopHasi
padora Ne 9
«Hao0monenue
CILTOLIHBIX

M JIHHEHYATBIX
CIIEKTPOB»

Bopy, snepreruaeckoit
JrarpaMme aroMa
BOJIOPOJIa, OCHOBHOM
(HOpMaJIBHOM) U
BO30YKICHHBIX
CTaI[HOHAPHBIX
COCTOSIHUSIX, 9HEPTHU
MOHH3AI[MH aTOMa,
JMHEHYaThIX CIIEKTPaX,
cepuu banemepa.

pa3BUTUS HAYKU.

@u3uKa ATOMHOTO0 Apa. DjieMeHTapHbIe YacTHlbI (9 u)

57/1 | Mertoasl MeTtopI perucTparyu (dhopMHUpPOBATH pa3BUBATH HHTEPEC K U3yUCHUIO | (opMHUpOBATH yMEHUE §64 crp.358-
perucTpanuu 3apsHKEHHBIX YaCTHI IPEeCTaBICHUS O TEMBbI 1 MOTHBHPOBATh KEJTAHUE | CAMOCTOSTEIHHO 361
3apsDKEHHBIX XapaKTePHCTHKAX MIPUMEHATH IPHOOPETEHHEIE OTIPENIEIATH LENN CBOETO
YaCTHII PETUCTPHUPYIOIINX YMEHUSI U HaBBIKIL. 00y4eHNS, CTABUTH H
(§ 64). yCTpOIiCTB, (hopMyIupOBATE IS

YCTPOWCTBE M IIPHHIIMIIE ceOs1 HOBBIE 3a]1a4H B
JIEUCTBUSA ra30pa3psaIHOro yueOe 1 o3HaBaTeIbHON
cuetunka ['eitrepa, JIEATENBHOCTH

KaMmepsl BunbcoHna,

MTy3bIPEKOBOM

KaMepBlL.

58/2 | EcrectBeHHas EctecTBeHHas ¢opmupoBaTh pasBUBATh UHTEPEC K U3YyUCHUIO | pa3BUBATh HABBIKH §65 crp.362-
PaJIMOaKTUBHOCTh | PaJMOAKTUBHOCTH. Alb(da, MPEJICTaBIICHUS 00 TEMbI 1 MOTUBUPOBATH KeJIaHHEe | pabOThI C 365
(§ 65). OeTa, TaMMa H3ITy4CHHS HUCTOPHH OTKPBITHS MPUMEHSATH MPUOOPETCHHBIC nHpOopMaIeH,

SIBJICHHS €CTECTBEHHOI YMEHHUS U HaBBIKH. NPE/ICTaBICHHON B
panuoaKTHBHOCTH, 3HAKOBO-CHMBOJBHOM
COCTaBE PaJHOAKTHBHOTO dopme

U3IydeHus, PU3NIEeCKoil

npupone | |-, [1-um []-

JIyden

59/3 | PaguoakTHBHBIE PanuoaktuBHbIE ¢opmupoBathb pa3BUBaTh UHTEPEC K U3YUEHUIO | pPa3BUBATh HaBBIKU §66 ctp.365-
IIPEBPALLECHUS. IIpeBpalleHus. 3aKOH IIPEACTABIICHUS O TEMBI 1 MOTHBHPOBATH KeJTaHue | paboThl ¢ 369, ynp.1,4,5
3akoH PaIMoaKTHBHOTO pachaja. PaJrOaKTHBHBIX MPUMEHSTH TPHOOPETCHHBIE nHpopmarmei, cTp.369
paanoakTUBHOTO | M3oTomms! NpeBpaICHUsIX, 3aKOHE YMEHHS M HaBBIKH. MPE/ICTABICHHON B
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pacmaza.
N3zoTomsr (§ 66).

pagruoaKTUBHOIO

pacrnazga, u30Tomnax,

MIpaBUIaX CMELIEHHS TIPH
- 1 [ /-pacnagax.

3HAKOBO-CUMBOJIBLHOHN U
rpadudeckoit popmax.

60/4 | HUckyccTBeHHoe HckyccTBeHHOE (dhopMUpOBaThH pa3BHUBATh OCHOBBI IIEJIOCTHOTO (bopMHpOBaTh YMEHHUS §67 ctp.370-
IpeBpalleHue IPEeBpalIeHUE aTOMHBIX HpezcTaBieHus 00 MHUPOBO33PEHUS, JienaThb 373 ,ynp.1,3,5
aTOMHBIX sIIIED. aaep. UCKYCCTBEHHOM COOTBETCTBYIOLIETO 0000m1eHws, ctp.374
[TpoTonHo- [TpoToHHO-HEWTPOHHAS MIPEBPALICHUN aTOMHBIX COBPEMEHHOMY YPOBHIO yCTaHAaBIMBAThH
HEeWTpOHHAs MOJIEeNb aTOMHOTO 51/Ipa Saep, SANePHbIX PeakIHiX, | pa3BUTHA HAyKU. aHaJIOTHHU, MOJICTUPOBATH
MOJIENb aTOMHOTO OTKPBITHH HEUTPOHA, (bu3nyuecKue IBICHUS U
sapa (§ 67). MIPOTOHHO-HEHTPOHHOM TIPOIIECCHI.

MOJIEIH Spa, 3aKOHE
COXpaHEeHUs
MacCOBOTO YHUCTIA.

61/5 | SlmepHBIE CHIIBL. SnepHble cHITBL. DHEpPrus (dhopMHUpPOBATH pa3BUBaTh UHTEPEC K U3YYEHUIO | pa3BUBATh HaBBIKU §68 crp.375-
DHeprus cBs3u CBSI3U aTOMHBIX SIJED MpeCTaBIeHHs 00 TEMBI 1 MOTUBUPOBATh KellaHUe | paOOThI C 378 ,ymp.1,3,5
aTOMHBIX saep(§ OCHOBHBIX CBOWCTBAxX MIPUMEHSATH MPUOOPETEHHBIE uHpopMaIen, cTp.378-379
68). SIIEPHBIX CHUI SHEPTUU YMEHUSI U HaBBIKIL. MPEICTaBICHHOH B

CBSI3U aTOMHBIX SITIEP, 3HaKOBO-CHMBOJILHOI
nedeKTe MacChl, dopme.

YAETBbHON YHEPTUH CBSI3U,

9HEPreTHYECKOM BBIXOJIE

SIEPHBIX PEaKLU.

62/6 | Llennsie simepublie | Ilenuble simepHble peakun. | (GOPMHUPOBATH BBI3BATh Y yJaluXxcs (bopMHpOBaTH yMEHHE §69 crp.379-
peaKIuu. SnepHblit peakTop MIPEACTABIICHUS O 3aMHTEPECOBAHHOCTD B CaMOCTOSITENTEHO 383 ,ymp.1
S nepublit JIEJICHUH sIIep ypaHa, W3YYEHUH (PU3UKH. ONpenensTh ieu cBoero | crp.383
peakTop LIETTHOW SIACPHOU 00yUeHUs, CTAaBUTh H
(§ 69). peakiuu, Ko3puireHTe (bopMyITHUpPOBATH IS

Pa3MHOXKCHHUA ce0s1 HOBBIE 3aJa44 B
HEUTPOHOB, YCTPOUCTBE U yueOe 1 To3HaBaTeIbHON
TIPUHIIATIE TSHCTBUSL TIeSITETBHOCTH.

SJIEPHOTO peaKkTopa,

KPUTHUYECKOH Macce.

63/7 | buomormyeckoe buonornyeckoe nericteue dbopmupoBath pa3BUBaTh MHTEPEC K M3YUCHHUIO | Pa3BHBAaTh HABBIKU §70 crp.385-
JielficTBUe PaavoaKTUBHBIX U3IIyYEHUH. | IPEICTaBICHUS O TEMBI 1 MOTHBHPOBATH KeJTaHue | paboThl ¢ 387
paiMOaKTUBHBIX IIpumenenue MOIVIOIIEHHON J103€ IIPUMEHSATh IPHOOPETCHHBIC uHpOpMaImeH,
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U3IydeHun (§
70).

PanuoaKTHBHBIX H30TOMOB.
Tepmosiiepable peakiuu

W3ITYyYCHUS, MOIITHOCTH
ITOTJIOIICHHOM JT03BI,

YMEHUA U HABBIKHU.

TIPE/ICTaBIIEHHOW B
3HAKOBO-CHUMBOJIBLHOM

Jabopamopnasn ko3 durpenTe pa3BUBaTh TOTOBHOCTH K dopme.
padoma Ne 10 OTHOCHUTEIBHOI BBITIOJIHEHUIO 0TpabaTbIBaTh YMEHUE
< M3mepenne OmoITOTUeCcKOi SKCIIEPUMEHTAIBHBIX IUTaHUPOBATH YIeOHYIO

AKTUBHOCTH, HCCIIeIOBaHUH. JIesITeNIbHOCTh; Pa3BUBATh
€CTeCTBEHHOI0 N

SKBHUBAJIEHTHOM J103€, YMEHHUS
pPaaMalMOHHOT 0

3aluTe IIPOBOJIUTH U3MEPEHUS,
dona>. OT PAMOAKTUBHBIX OLIEHUBATh 3HAYECHUE

W3IIy4E€HUH, MOJIy4aeMOM BETUYHHBI B

9KOJIOTUYECKUX pe3yabTaThl U3MEPEHMUSL.

mpooJieMax

WCIIOJIb30BAHUS SIEPHOM

SHEpPIruu, IPUMEHEHUN

paaroaKTUBHBIX

H30TOIIOB;

MOJIyYUTh MIPAKTUYECKUE

HABBIKH UCTIOJIB30BAHUSA

OBITOBOTO TO3UMETPA JUIS

U3MEpEeHUs

€CTECTBEHHOT'O

paauanmonHoro (hoHa.

64/8 | DnemeHTapHbIe OreMeHTapHbIe YaCTUIIBL. ¢dhopMUpoBaTh pa3BUBaTh OCHOBBHI LIEJIOCTHOTO | pa3BHBAaTh yMEHUE §72 c1p.391-
YaCTHULIBL. dyHIaMEHTaIbHbIE MpeCTaBIeHNs 00 MHPOBO33pEHN, BOCIPUHUMATh 395 ,ynp.1
OyHIaMEHTaIbH | B3aMMOJAEUCTBUS 3JIEMEHTApHBIX YaCTULAX, | COOTBETCTBYIOIIETO HH(POPMAIIHIO, ctp.395
ble AHTHYaCTHLIAX, COBPEMEHHOMY YPOBHIO MIPEJICTaBJIEHHYIO B
B3aMMO/ICHCTBUS AHHUTWISIIIAN pa3BUTHUS HAYKH. 3HaKOBO-CHMBOJILHOM
(§72). 3JIEMEHTAPHBIX YaCTHII, dopme.

KJ1acCU(pHKAIH
9JIEMEHTAPHBIX YaCTHII,
KBapKax, 0COOCHHOCTSX
(dyHIaMEeHTaTBHBIX
B3aUMOJICUCTBUM.

65/9 | Konmponvnasn IIPOBEPUTH YCBOCHHE pa3BUBaTh TOTOBHOCTH K CIOCOOCTBOBATH IToBT.§58 -72
paboma Ne 5 no OCHOBHBIX MOHATHH U CaMOKOHTPOJIIO MOJTyYEHHBIX Pa3BUTHUIO ctp.324-395
TeMe 3aKOHOB TI0 TEME 3HaHUU ¥ cHOPMUPOBAHHBIX YMEHHI aHAJIM3UPOBATH,

«KBanToBas Gpusukay

YMEHHUIA.

CpaBHHMBATh, 0000IIATH,
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< KBAHTOBasI JieNaTh BBIBOJIBI,
MNPUMEHSITh MTOJy4YeHHbIE

uszuka» p Ty
3HAHUS B HOBOU
CUTYalluH.

JjemMeHThI acTpodusuku (1 u)
66/1 | Conneunas ConHeyHas cucteMa dbopMupoBaTh pa3BUBaTh UHTEPEC K U3yUYEHUIO | (OPMHUPOBATH YMEHUS §73 crp.397-
cuctema (§ 73). MIPEICTABIICHUS O TEMBI 1 MOTUBHPOBATH JKEJIaHUE | CAaMOCTOSTEIHHO 407 ,ymp.1
TEOIICHTPUIECKON U MIPUMEHSATH PUOOPETECHHBIC ompeneNsTh menu ceoero | crp.407

TeJIMOIICHTPUYECKOM
CHUCTEMax MHpa, TUIaHeTax
ConHEYHON CHCTEMBI,
0000IIEHHOM TpeTbeM
3akoHe Kemepa, JIyne u
CIIyTHUKAX TUIAHET,
KapJIMKOBBIX TJIAHETAX,
acTepouiax, KOMeTax 1
METCOPHBIX MTOTOKAX

YMCEHUA U HABBIKH.

00y4eHUs, CTABUTH U
(bopMyITUpOBAaTh IS
ce0s1 HOBBIE 3a7a4 B
yuebe 1 o3HaBaTeIbHON
JIESITETBHOCTH
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