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1. IosicHUTeEJIbHAS 3aNIMCKA

PabGowas mporpamma coctaBieHa Ha ocHoBe Denepa’JbHOr0  T'OCYAAPCTBEHHOTO
0o0pa3oBaTeNpHOrO CTaHAApTa CpeAHero oO0mero oOpa3oBaHMs, YTBEPKIECHHOTO MPUKA30M
MunucrtepctBa odpazoBanus u Hayku PD ot 07.06.201 Ne 1578 (pen.31.12.2015) «O6 yrBepkaeHun
(denepanbHOro TOCYIapCTBEHHOTO 00pA30BaTEIBHOTO CTAHIAPTAa CPEIHEro OOIIero oO0pa3oBaHUSY,
npukaza MunoOpaayku ot 17.05.2012 Ne413 «O6 yrBepxkaenuu ®I'OC COO» (¢ M3MEHEHHUSIMH H
nononHenusmu) u [pumepnoit OOIT COO.

Pabouas nporpamma no ¢usuke cocraBieHa s ydamuxcs 11 kigacca Ha OCHOBaHUU y4eOHOTO
IJ1aHa, MPUMEPHON IporpaMMbl 001Iero oopa3oBaHus 1Mo ¢usnke (MpodUILHBIN YPOBEHB), C YICTOM
aBTOpckoii mporpammbl  KacesHoBa B.A. «®usumka 10-11». Ilpu oOyuenun ¢usuku Oyner
HCII0JIb30BaHO 000PY0BaHUE, IOJIyUEHHOE B paMKax 'PaHTOBOI0 KOHKYpca.

Peanuzanus paboueil mporpamMmbl MpeNofaraerTcs B YCIOBHUSX KIACCHO-YPOUHOH CHCTEMBI
oOyueHus1, Ha ee OCBOEHHUE 0 yueOHOMY MaHy oTBoauTcs 170 4acoB B rofi, 5 4acoB B HEJIETIIO.

Pabowas mporpamma OpHeHTHpOBaHA Ha HMCIIOJIB30BAaHHE YUEOHO-METOJANYECKOTO KOMILIEKTA,
pa3pabdoTtanroro B.A. KacbssHOBBIM:

-«®wu3uka .10 knace. Yrny0néunsiit ypoBenb». ABTop: KacesanoB B.A., «/Ipoda» ,2020r.

-«@uzuka.l 1kinacc. Yrnyonéuusiii ypoBeHb». ABTop: KacbsroB B.A., «poday, 2020 r.

-3agaunuk no ¢usmke s 10 — 11 kiraccos. [IpodunsHas mkona; cocraBurens ['ombadapo
I".H., Mocksa, «IIpocsemenue», 2018 r.

Beibop 31Ol mporpammbl  OOyCJOBJIEH TEM, 4YTO OHA IO3BOJIAET  OOECledYuTh
00111€00pa30BaTENIbHYIO MOATNOTOBKY, KOTOpPasi MO3BOJIUT O0y4arOIMMCs MPOJIOJKUTE 00pa3oBaHKE B
BBICIINX y4eOHBIX 3aBEICHUSIX €CTECTBEHHOHAYYHOTO M TEXHUYECKOTO MPOQUIIS.

1.1.1lesin u3yyeHusi mpeamMera:

CornacHo cTanmapty oopazoBaHus no Qpu3uke u3ydeHue Ha npoduiabHOM ypoBHe B 11 kiacce
HAMpPaBIIEHO HA JOCTHUKEHHE CISAYIOIHNX LeJIeii:

- ¢opMmupoBaHMe cHCTeMbl 3HAHMI O COBPEMEHHON (PM3MUECKON MEXaHWYECKOW KapTHUHE
MHUpa, B OCHOBE KOTOPOH JiekaT (pyHIaMeHTaIbHbIE 3aKOHBI U MPUHIIMIIBL, O3HAKOMIIEHHE C Hanboee
BOXHBIMU OTKPBITHSIMH B 007acTH «DIEKTPOJAUHAMUKHY, «IJICKTPOMATHUTHOTO H3IYYCHUSY,
«DU3HKU BBICOKUX SHEPTUit» U «DIEMEHTOB acTpO(DU3MKW», UCTOPHEH Pa3BUTHUS U CTAHOBJICHHUS
bu3nuecKux ujen B 3TUX pazjienax (PU3MKY;

-oBJIaJleHHe  YMEHHSIMH CAMOCTOSITeJIbHO  IUIAHWPOBATH  WIPOBOIUTH  HAONIOJEHUS,
IUTAHUPOBATh W BBIMOJHATh JKCIEPUMEHTBI, 00padaThiBaTh pE3yNbTaThl W3MEPEHHUH, BBHIIBHTaTh
TUIOTE3bI U CTPOUTH MOJIENH, YCTAaHABINBATH TPAHUIIB X TPUMEHUMOCTH;

-popMuUpOBaHUEe YMeHHWiIl i1 OOBSICHEHHWS SBJICHUW TIPUPOABI, CBOWCTB BEIICCTRBA,
MPUHLMIIOB Pa0OThl TEXHUYECKUX YCTPOMCTB, pelIeHUs (PU3NYECKUX 3a7ad, CaMOCTOSITEILHOTO

npuOOpeTeHUsT M OLEHKU JOCTOBEPHOCTH HOBOM uH(popMammu (U3NIECKOTO  COJEp)KaHUS,
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UCTOJb30BAHUSI COBPEMEHHBIX MH(MOPMAIIMOHHBIX TEXHOJIOTUH JJIsl TOHMCKa, NepepadoTKu U
peabsBICHHS YUeOHOI U HAyYHO-TIONYJISIPHON MH(POPMALIUU 110 (PHU3HKE;

-pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B
IpoIecce: CaMOCTOSTENIBHOTO IPUOOPETEHUs] HOBBIX 3HAaHMW 1O (U3MKE B COOTBETCTBUU C
KU3HEHHBIMUA TIOTPEOHOCTSIMM; WCIOJIb30BAHUS COBPEMEHHBIX HMH(POPMALMOHHBIX TEXHOJOTUH JUIS
MIOUCKA U MepepaboTKH yueOHOH U HAyYHO-TIONYJISIPHON HH(POPMALUU (PU3UUECKOTO COACPKAHMUS;

-BOCIUTAHME J[yXxa COTPYJHMYECTBA B IMPOIECCE COBMECTHOTO BBIMOJHEHHS  3a1ad,
YB@)KUTEJILHOTO OTHOIIEHHWs] K MHEHHIO OIIOHEHTAa, OOOCHOBAHHOCTH BBICKA3bIBAEMOM MO3MIINH,
TOTOBHOCTH K MOPaJIbHO-3TUYECKOH OLIEHKE HCIIOJIb30BAaHUSI HAYUHBIX JOCTHXKEHHUH, YBaXKEHUS K
TBOpLAM HAayKH M TEXHUKH, 00ECIIEUMBAIOIINM BEAYLIYIO POJIb (PU3MKH B CO3/JaHUU COBPEMEHHOTO
MUpa TEXHUKH;

- (opMupoBaHHe YyMeHHIHl HCIOJb30BaTh IPHOOPeTeHHbIe 3HAHMA Ul pPELICHUS
IIPAKTUYECKHX, KU3HEHHBIX 3ajlay, pallMOHAJIbHOIO HMPUPOJONOIb30BaHUS U 3AIUUThI OKpPY’KaIOIIeH
cpenpl, odecnieueHus 0€30MaCHOCTH JKU3HEACSITEIbHOCTH YeJIOBEKA U O0IIECTBa;

- ¢popmupoBaHue PyHKIHOHAIBHONH FPAMOTHOCTH, TO €CTh (HOPMUPOBAHHE Yy 0OYIAIOLIHXCS
MaTeMaTHYeCKOM, YNTATEIbCKOM, €CTECTBEHHO-HAYUYHOU U (PMHAHCOBOI I'PpaMOTHOCTH, KPEaTUBHOTO U
KPUTHYECKOI'O MBIIUICHHsI, @ TaKK€ KOMIIETEHLUMH B 00JacTW 3HaHMHA O I10OanbHBIX MpolieMax
gyenoBeyecTBa. DyHKIMOHAIBbHAS TPAMOTHOCTh BKJIIOYACT B Ce0SI HECKOJIIBKO COCTaBIISIOUINX,
OCHOBHBIMH B TIpoIiecce U3y4eHHs (PU3UKH SBISTFOTCS:

. YUTaTeNIbCKasl TPAMOTHOCTH ((OPMHpPOBAHHE KOTOPOM MOXKET MPOUCXOIUTHh C
MOMOIIBIO TJIaHA-KOHCIEKTa maparpada, ciaenys KOTopoMy oOydaroluiics u3ydaeT MHGOpPMALUIO B
TEKCTE, TOHUMAET, OCMBICIHBAECT, U3BJICKAET H HHTEPIPETHUPYET, 3AIOIHSS KOHCIIEKT TI0 TUIaHy);

UuraTenbckas TpaMOTHOCTh — 3TO CHOCOOHOCTh K YTCHHIO U MIOHMMAaHUIO YI€OHBIX TEKCTOB,
yYMEHHUE H3BJIEKaTh MH(OpMAIMIO M3 TEKCTa, MHTEPHPETHPOBATh, HCIIOIb30BaTh €€ MPH PEICHUH
y4eOHBIX, YUeOHO-TIPAKTHUECKUX 33734 U B MMOBCEIHEBHOMN *U3HHU. UHTaTeNbCKas TPaMOTHOCTb — 3TO
0a30BbIi HaBBIK (PYHKIIMOHAIBHON T'PAMOTHOCTH.

. MaTeMaTHYecKass TPaMOTHOCTh ((pOpMHpPOBaHWE KOTOPOH MOXKET IPOUCXOAUTH HE
TOJIBKO TIPU PELICHWU PACUYETHBIX 3ajlad, HO M IPU BHINOJIHEHUH 33JaHui, HarpuMmep «Bbruucienue
JaBlIEHUs] MPOM3BOJAMMOIO YEJIOBEKOM Ha TIOBEPXHOCTbY», TIA€ OOy4aromMics, HCHOb3Ys
MaTeMaTHYECKUH armapaT, IPOU3BOIUT BBIYUCICHUS (DU3NYECKHUX, IEPEBOIUT CAMHUIIBI H3MEPEHHUSI
(bu3MYeCKUX BeIUMYMH B cuctemy enunui CH);

MaremaTnueckas TPaMOTHOCTb — 3TO CIIOCOOHOCTh (HOPMYIHpPOBaTh, NPUMEHATH U
MHTEPIPETHPOBATh MAaTEMAaTUKy B Pa3HOOOPa3HbIX KOHTeKcTax. OHa BKIIIOYaeT MaTeMaTH4YecKue
paccyXIeHHs, UCIOJIb30BAHUE MaTeMaTHUYECKUX IOHATUH, Mpouenyp, (PakToB M HHCTPYMEHTOB,

YTOOBI OIIucaThb, OOBACHUTE U IpeaACKa3aTh SABJICHUS.



. €CTECTBEHHOHAY4Hasi TPaMOTHOCTh ((hopMupoBaHHE KOTOPOH MPOUCXOAMT, B OOJbIIEH
CTETIEeHH, C TIOMOIIbIO SKCIIEPUMEHTAIBHBIX 3a/IlaHHH, KOTOPBIE 3aKJIaIbIBAIOT HABBIKU HCIOJIB30BAHUS
€CTECTBEHHOHAYYHBIX 3HAHUH IS MOHUMAaHUS (PU3UYECKHUX IPOIIECCOB U SIBICHUN B OKPY)KAIOIIEM
Hac Mupe).

. @duHaHCOBas TPAMOTHOCTb — JTO 3HAHWE M TNOHUMaHHE (UHAHCOBBIX MOHATHH W
(MHAHCOBBIX PHCKOB. BKJIIOUYaeT HaBBIKM, MOTUBAIIUIO  YBEPEHHOCTh, HEOOXOAUMBIC /ISl TIPUHSTHUS
3G EKTUBHBIX pEIICHUH B Pa3HOOOpa3HBIX (PMHAHCOBBIX CHUTYAIHUAX, CIIOCOOCTBYIOIIUX YIIYUIICHUIO
¢uHAHCOBOrO ONaromoyyyust JIMYHOCTH M OOINECTBa, a TaKkKe BO3MOXHOCTH Yy4JacTUsl B
HKOHOMUYECKON JKU3HH.

. Kputnueckoe MpllIIeHHEe — TIO3BOJISIIOIIEE  aHAIM3HPOBATh WHGOpPMALKIO, JAeaTh
BBIBOJBl M TIPUHUMATh PEUICHHS HAa OCHOBE IIPOBEACHHOTO aHaNM3a, a Takke (OpMHPOBATH
COOCTBEHHOE MHEHHE U OTCTaHBATh CBOIO MO3HIIHUIO.

. KpeaTuBHOE MBIIIIEHHE — 3TO CIIOCOOHOCTH NMPOAYKTHBHO y4acTBOBATh B MpOIECCE
BBIPAOOTKH, OIICHKH W COBEPIIECHCTBOBAHMH HJICH, HAIPABJICHHBIX HA MOJyYeHHE WHHOBAIMOHHBIX H
3¢ GEKTUBHBIX PEIICHUN, /U HOBOTO 3HAHMS, W/HIN 3(h(pEeKTHOTO BBIpaKeHUsI BOOOpasKEHUS.

. ['moGanpHbIE KOMIETEHIIMM — 3TO CIOCOOHOCTH CMOTPETh Ha MHPOBBIE H
MEKKYJIbTYPHBIC BOINPOCHI KPUTUYECKH, C Pa3HBIX TOYECK 3PEHHS, YTOOBI MOHMMATh, KaK PazIH4Hs
MEXJy JIOJbMH BIUSIOT Ha BOCHPHUATHE, CYXICHUS WM TPEACTaBICHUS O cede W O APYrux, U
Y4acTBOBAaTh B OTKPBHITOM, aJeKBATHOM M 3()()EKTHBHOM B3aMMOACWCTBUH C JPYTUMH JIOJIbMHU
pasHOro KyJIbTYpPHOTO TIPOMCXOXKJEHHS Ha OCHOBE B3aHMMHOTO YBAXKEHHMS K YeJIOBEYECKOMY
JTOCTOUHCTBY.

B pamkax peammsamum B suree Ne329 mpoekra ««MemnabYM-329» - kak WHHOBAITMOHHBIH
dbopmaT MeauanmpoCTpaHCTBA caMOpean3alud U NPodOPUEHTAIMH OOydYaIOIIMXCs» pabdoTa IO
OCBOEHHIO 00YUaIOIIMMUCS HABBIKOB, HEOOXOAMMBIX JJIs1 pa3BUTHUS LH(POBBIX U MeHa KOMIETEHIIHIH,
OyZeT MHTerpupoBaThcs B TPAJAMIMOHHOE OCBOEHHE y4eOHOro MaTepuasia B X0/€ U3y4eHHs JaHHOTO
y4eOHOro NnpeaMeTa.

B xonme peanmuszanuu gaHHOro Yy4yeOHOTO mpeamera oOydaroliuecss MNpUOOpeTyT HaBBIKH,
HEOOXOAUMBIX JJs1 BBIOOpa cdepbl NpoPecCHOHATBHON JAEATENbHOCTH W CaMOpealu3alud B
COBPEMEHHOM OOIIECTBE, pa30BBIOT 0A30BBIE AKTYaIbHbIE IPAKTUYECKUE KOMIIETEHIIUH.

Bynyr wucnonp3oBaThcs CENyIONME TEXHOJIOTHH OOy4YeHHUs, TO3BOJISIONIHE (OPMUPOBATH,

pa3BUBaTh W COBEPIICHCTBOBATh HABBIKH, HEOOXOMUMBIE KaXIOMy oOydaromemycs B

COBPEMEHHOM MUDE:

- TEXHOJIOTUS PAa3BUTHUS KPUTUUECKOTO MBIIUICHUS,

- TEXHOJIOTUSI 0OYUCHHUS B COTPYAHUYECTBE;

- TEXHOJIOTHS TPOOJIEMHOTO OOYICHHS;

- KeHC-TeXHOIOTUsl;



- IPOCKTHAaA TCXHOJIOT' U,

- TCXHOJIOTUA UHTCPAKTUBHOT'O 06y‘IeHI/ISI.

IInanupyemMble pe3yJbTaThl OCBOEHHS Y4eOHOI0 MpeaMeTa.

JIMYHOCTHBIMH pe3yabTaTaMu 00y4deHus: (U3NKE B CpEIHEH (ITOJIHOM) IIKOJIE SIBISIOTCS:

-B IICHHOCTHO-OPMEHTAMOHHON c(hepe — UyBCTBO T'OPAOCTU 32 POCCHUHCKYIO (HU3UYECKYIO

HayKy, TYMaHU3M, IIOJIO’KUTEIBHOE OTHOILIEHUE K TPYAY, LIEJIEYCTPEMIEHHOCTD;

* B TPYJIOBOI cepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOpY JanbHelIeil 00pa3oBaTebHOM

TPaeKTOPUHU;

* B MO3HABATEIIbHON (KOTHUTUBHOM, HHTEJUICKTYAIBHON) cepe — yMEHHE YIPaBIsTh CBOCH

IM03HABATEIILHOM JESITEIHFHOCTRIO.

MertanpeamerHbie pe3yJbTaTbl 0OyueHUs: (PU3UKE B CPEAHEU ILKOJE MPEICTaBICHBI TPEMs

IpyIamMy YHUBEpPCAIbHBIX YU€OHbBIX JeHCTBUI.

PerynstuBuble yHuBepcaibHbie | [lo3HaBarenbHbIE KomMyHuKaTHBHBIE
yueOHbIe AeCTBUS YHUBEpCAJIbHbIE yueOHbIe | YHUBEpCaJIbHbIC yueOHbIe
NENCTBUSA JENCTBUA

BrInyCKHUK HAy4nTCA: BrinyckHuk Haydures: BeinmyckHuK Haydures:

* CaMOCTOATENIbHO OIPENENATh | * KPUTHUYECKHM OLIEHMBaTh M | *  OCYWIECTBIAATH  JICJIOBYIO
e, CTaBUTH U | HHTEPIPETUPOBATH KOMMYHUKAIUIO KaK co
¢dbopMynMpoBaTh  COOCTBEHHBIE | HH(POPMALIHIO C Pa3HBIX | CBEPCTHUKAaMH, Tak M  CO
3aJjauyd B 00pa3oBaTENbHOM | MO3UIUI; B3POCIIBIMHU (xak BHYTPH

JACATCIIBHOCTH HW  XU3HCHHBIX

CUTyalusX;

* OLICHMBATHh PECYpPChHl, B TOM
yucie  BpeMs U JIpyrue
HeMaTepuaibHble pecypchl,

HEOO0XOAUMBIE JUIS JOCTHKEHUS
MIOCTaBJICHHOW paHee LeH;

* CONOCTaBIATH HMMEIOIIUECS
BO3MOXHOCTH H HCO6XO)II/IMBIC
JUIA TOCTYDKEHUA LIENIU PECYPCHI;
. OpPraHU30BBIBATh
3¢ dEKTUBHBIN TTOUCK PECYPCOB,

HEOOXOIUMBIX IS JOCTHIKEHUS

IMOCTaBJICHHOM IIEIIH;

* pacno3HaBaTh U (PUKCUPOBATH
MIPOTUBOPEYUS B
MH(POPMAIMOHHBIX HCTOUHUKAX;
*  HCIOJNB30BAaTh  PA3IUYHBIC
MOJIETIbHO-CXEMATHYECKHE
cpencTtea Uil NpeACTaBICHUS
BBISIBJICHHBIX B
MH(OPMALIMOHHBIX HUCTOYHHKAX
MIPOTUBOPEUUI;

* OCYUIECTBJIATH Pa3BEPHYTHII
WH(POPMAIIMOHHBI  TOUCK U
CTaBUTb HAa €ro OCHOBE HOBBbIE

(yueOHBIE ¥ TIO3HABATEIIHHBIC)

3a7a4H;

o0Opa30BaTeNbHON OpraHu3alui,
TakK ¥ 3a ee npejeaaMu);

. pu OCYILECTBIICHUH
IpynmnoBoi paboThl OBITH Kak
PYKOBOJUTENIEM, TaK U YJICHOM
MIPOEKTHONH KOMaHJbI B Pa3HbIX
poisx

(reHeparopoM  HIEH,

KPUTHKOM, UCTIOJTHUTEIIEM,
MPE3EHTYIONIUM U T. 11.);

* Pa3BEpPHYTO, JOTMYHO W TOYHO
W3Narath CBOIO TOUKY 3PEHUS C
WCIIONIb30BAaHUEM  a/ICKBATHBIX
(ycTHBIX u MMMCEMEHHBIX )

A3BIKOBBIX CPCACTB,




* OIPEEIATh HECKOIbKO ITyTEH
JOCTHKEHUS IOCTaBJIICHHOM
LETIH;

* BHIOMpATh ONTUMAJIbHBINA MYTh
JOCTH)KEHMS LEIH C  Y4EeTOM
3G (HEeKTHBHOCTH PACXOIOBAHUS
pECypcoB M OCHOBBIBASICh Ha
CO00paKeHUSIX 3TUKU u
MOpaJIH;

* 3aJaBaTb IApaMmMeTpbl U
KPUTEpUHU, IO KOTOPBIM MOKHO
ONpPEEIUTD, 4TO Lesb
JNOCTUTHYTA,;

* CONOCTABJIATH IOJYYEHHBIN
pe3yiabTaT  JEATENbHOCTH  C
MIOCTaBJICHHOM 3apaHee 1EIbIO;
*  OUEHUBAThb  IOCIEACTBUSA
JNOCTHKECHHUS ITOCTaBJICHHOMN
e B y4eOHOU NeATeNbHOCTH,
COOCTBEHHOW XHM3HH U >KU3HU

OKpY>KalOLKX JIFOJIEH.

. UCKAaTh " HAXOUTh
0000111eHHBIE CTIOCOOBI PEIICHUS
3azady;

*  TOpPUBOJUTH  KPUTHUECKUE
apryMEHThl KaK B OTHOIICHHUH
COOCTBEHHOTO CYXJEHUS, TaK U
B OTHOIIEHHWU JEUCTBUU WU
CYXXJIEHUH Jpyroro;

. AHATM3UPOBATH "
peoOpa3oBhIBATh  MPOOIEMHO-
MIPOTUBOPEUYUBBIE CUTYALIUH;

* BBIXOJUTH 32 PAMKH y4eOHOTO
mpeaMera W OCYIIECTBIISITH
LIeJICHAIPABJICHHbIN TIOUCK
BO3MOYXHOCTH HIUPOKOTO
MepeHoca CpelicTB M CIOCOOOB
JICHCTBHS,

. BBICTPAaUBATh
WHIUBUAYATBHYIO
00pa3oBaTeNbHYI0 TPACKTOPHUIO,
YUUTBHIBasE ~ OTPAaHUUYEHHUS  CO
CTOPOHBI JIPYTUX YYaCTHHKOB H
pecypCcHBIC OTpaHHUYCHUS;

* MEHSITh U YACPKUBATh pa3HbIC
MO3UIMU B  TO3HABaTeNbHOMN

JACATCIIBHOCTH.

. pacro3HaBaThb
KOH(l)JII/IKTOFeHHBIC CUTyallul H"
Npe0TBpaIaTh KOHMIUKTH JI0
UX aKTUBHOH (a3bl;

* KOOPAWHHUPOBATH MU BBIIIOJIHATH
paboty B YCIIOBUSIX
BUPTYaJIbHOTO B3aMMOJICHCTBUS
(wmu  coyeTaHUs PEaTbHOTO U
BUPTYaJIbHOIO);

® COI'JIaCOBbIBATH

103U

YJICHOB KOMaHIbI B IIPOHECCE

paboThI HaJl 0o0ImmM
IPOJTYKTOM/pEIICHHEM;
*  MPEACTaBIATh  ITYOJUYHO

pe3ynbTaThl UHIWBHUIYAIbHOU H
IPYIIIOBOM JESATENbHOCTH, KakK
nepes 3HaKOMOW, TaK U Iepen
HE3HAKOMOM ayJIUTOPHUE;

* mnoabOupaTb MApPTHEPOB IS

JeTI0BOM KOMMYHHKAIIH,
UCXOMs u3 cO00paXkeHU
pe3yIbTaTUBHOCTH

B3aHMOHCﬁCTBHH, a HE€ JIMYHBIX

CHUMMATHI;
* BOCIPUHUMATh KPUTUYECKUE
3aMeUaHUs KakK pecypc

COOCTBEHHOT'O Pa3BUTHS;

* TOYHO U €MKO (OpMYyITHUPOBATH
KaKk  KpUTHYECKHE, TakK W
0JIOOpHUTENIbHBIE 3aMEuaHus B
azgpec APYrux JIOJIEeH B paMKax
JeNoBO U 00pa3oBaTeNbHOM
KOMMYHHKAIUU, u30eras mpu
9TOM JIMYHOCTHBIX OIICHOYHBIX

CY)KJICHUU.




IIpenmeTHble pe3yabTaThIO0OyUeHHs (PU3HKE B CPeAHEN HIKOJIe:

BoinyckHMK Ha yriyOJ€HHOM ypOBHE HAYUMTCS:

BbimyckHUK Ha yrayOJIeHHOM YPOBHE MONYYUT

BO3MOXHOCTb HAYUUTBHCA:

* OOBICHATL U AHAJIM3UPOBATb POJIb U MCECTO

¢bu3ukn B (HOPMHUPOBAHMH  COBPEMEHHOM
HAyYHOW  KapTUHBI MHpa, B  Pa3BUTUU
COBPEMEHHOM TEXHUKM M TEXHOJIOTMH, B

MPAKTUYECKOU JIeSITEIbHOCTH JIIOIEH;

*  XapakTepu3OBaTh  B3aHMOCBA3b  MEXIY
(U3MKOI U APYTUMHU €CTECTBEHHBIMH HAyKaMU;

* XapakTepu30BaTh CHCTEMHYIO CBSI3b MEXIY
OCHOBOTOJIAralolMMU HAayYHBIMH TOHSATHSIMHU:
MPOCTPAHCTBO , BpeMs, MaTepus (BELIECTBO,
110JI€), IBUKEHUE, CUJIa, SHEPTHS;

* TMOHMMAaTh M  OOBACHATH  IIEIOCTHOCTH
¢bu3nuecKkoil Teopuu, paznuyaTh TPAHUIBI €€
IPUMEHMMOCTH ¥ MECTO B psLy JpYyrux
¢bu3nUecKux Teopuii;

. BJIQJIETh

pueMaMu ITOCTPOEHUS

TCOPECTUICCKUX J0Ka3aTcJIbCTB, a TaKXE
MMPOTHO3UPOBAHU ocoOeHHOCTEH IMPOTCKAHUA

¢u3nYecKux SBJIEHUN M MPOLIECCOB HAa OCHOBE

MOJYYCHHBIX  TEOPETUYECKUX  BBIBOJOB U
JTIOKa3aTeIIbCTB;
. CaMOCTOSITEJIbHO KOHCTPYHPOBATh

OKCIICPUMCHTAJIbHBIC YCTAHOBKH IJId ITPOBCPKU

BBIIBUHYTBIX TUIIOTES, paccuuThHIBaTh
a0COJIIOTHYIO U OTHOCUTENIbHYIO MOTPEUTHOCTH;
* CaMOCTOSITEJIBHO IIAHUPOBAaTh U IPOBOJIUTH
¢du3nvecKre 3KCIepUMEHTHI;

. pemartpb PAKTUKO-OPUEHTHPOBAHHbIE
Ka4yeCTBEHHbIE U pacueTHbIE (PU3MUECKHUE 3aJa4n

KaKk C ONOpodM Ha U3BECTHbIE (U3NYECKUE

¢ MPOBEPATH OKCIECPHUMEHTAJIBHBIMHU CpCACTBAMU

BBIZIBUHYTBIE ~ THIOTE3bl, (QOpMyIHpys  Leib
UCCIIEJOBAHMUS, Ha OCHOBE 3HaHUS
OCHOBOIOJIararIuX buznyeckux

SaKOHOMepHOCTCﬁ " 3aKOHOB;

¢ OIHKUCBIBAaTb MW AHAJIM3HUPOBATHL IIOJYYCHHYHO B

pe3yJsbrare IIPOBEJIEHHBIX du3mgecKux
HKCHEPUMEHTOB HMH(POPMAIUIO, OIpPEENsATh ee
JIOCTOBEPHOCTB;

* TIOHUMAaTh U OOBICHITE CUCTCMHYIO CBA3b MCKIAY

OCHOBOTIOJIATAIOMUMU  HAYYHBIMH  TIOHSTHSIMH:
MPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, IOJIE),
JIBMOKEHUE, CUJIA , SHEPTHS;

* pemarh HKCIEPUMEHTANIbHbIC, KAYECTBEHHBIE H
KOJIMYECTBEHHBIE 3a7aud OJIUMITHAJHOTO YPOBHS
CIIO)KHOCTH, HWCIIOJIb3Yys (DU3MUECKHe 3aKOHBI, a

TAaKXXC YpaBHCHUA, CBA3BIBAIOIINC (1)I/ISI/I‘~ICCKI/IC

BEJIUYUHBI,
*  aHAIM3UPOBATh  TPAHULBI  ITPUMEHUMOCTH
(bU3UYECKUX  3aKOHOB, TOHUMAaTh  BCEOOITUH
XapaxkTep byHIaMEHTATBHBIX 3aKOHOB u
OTPaHUYEHHOCTh HCIOJIb30BaHUSA YaCTHBIX
3aKOHOB;

* (QopmymupoBaTh W pemiaTh HOBBIC 3aJlayH,
BO3HHUKAIOIINE B XOJ€ Y4eOHO-MCCIIEI0BATEIHCKOM
Y MIPOEKTHOM JIE€SITENIbHOCTH;

*  YCOBEpPILIECHCTBOBaTh MPUOOPHI H  METOIBI
HCCIEIOBAHUS B COOTBETCTBHU C IIOCTaBJICHHOM
3ajadeii;

*  HCIOJb30BaTh

MCTOABI MaAaTEMaTH4ICCKOI' o0




3aKOHBI, 3aKOHOMEPHOCTH M MOJEIH, TaK M C
OMopol  Ha  TEKCThHI c M30BITOYHON
nHpopManuei;

* OOBSICHATH TPAHUIIBI IPUMEHECHUST M3YYCHHBIX
buznueckux Mojienei npu pereHun
(U3NIECKUX U MEXKITPEIMETHBIX 3a71a4;

* BBIBHraTh THUIIOTE3bl HAa OCHOBE 3HAHUS
OCHOBOTIOJIATAOIINX ¢buznyecknx
3aKOHOMEPHOCTEMN U 3aKOHOB;

* XapaKTepH30BaTh TIJOOAIBHBIE MPOOJIEMBI,
CTOSIIIINE nepesn YeJI0BEYCCTBOM:
OHEPIreTUYECKUE, CHIPbEBBIC, JKOJIOTUYCCKUE W
PO PU3UKH B PEICHUH ATHX MPOOIIEM;

*  OOBSICHATP  NPUHOUIBI  paboOTBl U
XapaKTEPUCTHKN M3YYCHHBIX MAIINH, TPUOOPOB
Y TEXHUYECKUX YCTPOICTB;

* OOBSCHATH yCIOBUS NPUMEHEHUS (PU3NIECKUX
MOJIeNIell TIpH pemeHnH (U3NYECKUX 3aad,
HAXOJWTh AJCKBATHYIO TPEUIOKEHHOW 3amade
¢u3nyeckyro Mojeib, paszpemarb npodiemy,
KaK Ha OCHOBE MMEIOIIUXCs 3HAaHUM, Tak U MpH

IIOMOIIN METOJ0B OLICHKH.

MOACIMPOBAaHUA, B TOM
CTaTUCTHYCCKHUC MCTOABI

PE3YIBTATOB SKCIICPUMECHTA

qHuCJIC

JIIsL

IIpOCTEUIINE

00paboTKu

OO0ecreunTh JOCTHIKCHUC TUNIAHHUPYCMbBIX PE3YJIbTATOB OCBOCHUS OCHOBHOH O6p8.30BElTCJ'IBHOI>i

nporpamMmmsal, CO3J1aTb OCHOBY IJId CaAMOCTOATCIIBHOTO YCIICIIHOTO YCBOCHUA 06y‘-IaI-OHII/IMI/IC$I HOBBIX

3HaHWH, YMEHUW, BUJOB U CIIOCOOOB ACATEIHHOCTH JOJKEH CHCTEMHO-IEATEIbHOCTHBIN moaxos. B

COOTBCTCTBHMHM C OTHUM MOAXOAOM HMCHHO aKTHBHOCTbH 06yqa101u1/1x051 MMPU3HACTCA OCHOBOM

AOCTHIKCHUS PA3BUBAIOMIUX neiaen 06pa3OBaHI/IH— 3HaHUA HE NCpPCAar0TCd B IOTOBOM BHJIC, a

HO6I)IBaIOTC$I ydaliyuMucCs B IMPOLECCce MMO03HABaTeILHOMN JCATCIIbHOCTH.

B pesynbTate yueOHO-UCCIIEOBATENBCKON U MPOEKTHOM AESITENTbHOCTH BBITYCKHUK MOJYYUT

MMpEaACTABICHUC:

*0 (bI/I.HOCO(I)CKI/IX n MCTOOOJIOTHYCCKHUX OCHOBAHUAX HaquOﬁ ACATCIIBHOCTH W HAYYHBIX

MCTOHax, IPUMCHSCMBIX B HCCIIeN0BaTEIbCKON U HpOCKTHOﬁ ACATCIIbHOCTH,

¢ O TaKuX IIOHATHAX, KaK «KOHOCHLUA», «HaydHasd TUIIOTE3a», «METOO», «OKCIICPUMCHT»
2 b 2

«CHaACKHOCTDb I'MIIOTE3BI», «MOACIIb», «METO/ c6opa» n «MCETOJ aHaJIN3a JaHHBIX),




* 0 TOM, YeM OTJIMYAIOTCS HCCIEAOBAHHUS B TYMAaHUTAPHBIX OONACTAX OT HCCIEAOBaHUN B
€CTECTBEHHBIX HayKaXx;

* 00 UCTOpUHU HAYKU;

* 0 HOBEHIUX pa3paboTKax B 00JIACTH HAYKH U TEXHOJIOTHUIA;

* 0 mpaBWaxX M 3aKOHAX, PETYIHUPYIOMIUX OTHOIIECHUS B HAYYHOH, M300peTaTeNbCcKOW U
HCCIIEIOBATENILCKUX 00JIACTAX JACATeILHOCTH (MTATEHTHOE MPAaBO, 3al[UTa aBTOPCKOTO MpaBa | T. 11.);

BbINyCKHHMK CMOXKeET:

* pemaTh 3a/1a4d, HaXOISAIINECS Ha CTHIKE HECKOJBKUX YICOHBIX JUCITUIUIMH (MEKIIPEIMETHBIC
3a/1a4un);

UCIIONIb30BaTh OCHOBHOM  alNTrOpPUTM  WCCIEAOBAaHUS TMPU PEIICHUH CBOUX  y4eOHO-
MMO3HABATEJIHHBIX 3a/a4;

* HCII0JIb30BATh OCHOBHBIE MPUHIIUIIBI IPOCKTHOMN JAEATEIbHOCTH MIPU PEIICHUU CBOMX y4eOHO-
[MO3HABATEJIbHBIX 33Ja4 U 33/a4, BOSHUKAIOIIUX B KYJIbTYPHON U COLIMAJIBHON KU3HU;

*  WUCHOJIb30BaTh  JJIEMEHThl  MAaTEeMaTHYECKOTO  MOJCIMPOBAHUS  NPU  PEUICHUU
HCCIIE0BAaTEIbCKUX 3a/1a4;

* HUCIOJIB30BaTh 3JEMEHThl MAaTEMaTHYECKOTO aHalu3a /I HHTEpPIpeTaluuu pe3yibTaToB,
MOJIYYEHHBIX B XO7Ie Y4eOHO-HCCIIeI0BATENbCKONW PabOTHI.

TpeboBaHNs K YPOBHIO NOATOTOBKH 00YyYaKOUIUXCS.

IlnanupyeMble pe3yabTaThl OCBOECHHSI YUeOHOI0 MpeaMeTa:

JInyHOCTHBIMM pe3yabTaTaMu 00y4deHHs PU3UKE B CpeHEH (TIOJTHOMN) IIKOJIE SBISIOTCS:

B I[EHHOCTHO-OPHEHTAIMOHHON cdepe — UyBCTBO TOPJOCTU 33 POCCUUCKYIO (UZUUYECKYIO

HayKy, TYMaHU3M, [IOJIO’KUTEIBHOE OTHOILIEHUE K TPYAY, LI€JIEYCTPEMIIEHHOCTD;

B TPYIOBOW cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY HajbHEIIeld oOpa3oBarenbHON
TPacKTOpUH;
B II03HABaTEIbHON (KOTHUTUBHOW, MHTEUIEKTyaldbHON) chepe — yMeHHe YHpaBisATh CBOECH

MIO03HABATENIBHOM JEATEIbHOCTBIO.

MeranpeameTHbiMH  pe3yJbTaTaMu o0OydeHus ¢u3uke B cpenHed (MOJIHOM) mIKoJie
SABIIAIOTCSL:

UCIIOJIb30BAaHUE YMEHHMHW M HABBIKOB PA3JIMYHBIX BHUAOB I103HABATEIbHON JESITEIBHOCTH,
MPUMEHEHUE OCHOBHBIX METOJIOB MO3HAaHUS (CHCTEMHO-MH(DOPMAIIMOHHBIA aHAU3, MOJEIUPOBAHUE,
JUTS U3YYEeHHSI Pa3JIMYHBIX CTOPOH OKPYXKAloUIel 1eHCTBUTEIbHOCTH;

UCIIOJIb30BaHUE OCHOBHBIX MHTEIIEKTYAIBHBIX ONEpaluil: GopMylInpOBaHUE THUIOTE3, aHAIN3
U CHUHTE3, CpPaBHEHME, CHCTEMATU3allMsl, BBIABICHUE NPUYMHHO-CIEICTBEHHBIX CBA3EH, IOMCK
aHaJIOTOB;

YMEHHE F€HepUPOBATh UIECH U OMPEIENATh CPECTBA, HEOOXOAUMBIE ISl UX peaTu3aluu;



YMEHHE OMPENeNsITh Meld U 3aa4i JESTEIbHOCTH, BBIOMPATh CPEACTBA pealU3alliy LeTeH u
MPUMEHSITh WX Ha MPAKTHUKE; MCIOJB30BAHUE PA3NIMYHBIX HCTOYHUKOB JUIS MOJNy4eHUS (U3HMUECKOU
uH(popMaluy, MOHMMAaHUE 3aBUCUMOCTU cojaep)kaHus U (GOpMbI MpeAcTaBlieHus HHDOpMALUHU OT
1eneil KOMMYHHMKAIUH U aJpecara.

Hpe)IMeTHLIe pe3yJibTaThl IO pa3aejiaM Kypca

Pasznen IIpenmeTHBIE pE3YIBTATHI

Paznen: -laBaTh OIpEeNeICHUs] MOHATHI: JJIEKTPUYECKUN TOK, IOCTOSHHBIM
DIEKTPOAMHAMUKA. AIIEKTPUYECKUH TOK, MCTOUYHHUK TOKA, CTOPOHHHME CHJIBI, JBIpKa,
[ocTosiHHBIM u3oTonuueckut  3pdexrT, mocmemoBaTeIbHOE M MapaJUICIBHOE
AJIEKTPUYECKUH TOK. COCIMHEHHUS  TMPOBOJHUKOB,  KYIEPOBCKHE  Tapbl  3JCKTPOHOB,

AIIEKTPOJINTBI, FJIEKTPOIUTUYECKAS JUCCOLMALUs, CTEIIEHb JUCCOLNALNY,
ANIEKTPONIN3; (pu3nuecKux BenuuyuH: cuia Toka, DJC, compoTuBieHue
IIPOBOJHMKA, MOIIIHOCTb 3JIEKTPUUECKOT0 TOKA;

-00BSICHITDh YCJIOBUS CYIIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA, MPUHIIUI
JnefcTBUs  IIyHTa M J00ABOYHOTO  CONPOTUBIIEHUS; OOBSCHATH
KAauEeCTBEHHO SIBJICHHE CBEPXIIPOBOJUMOCTH COINIACOBAHHBIM JIBUKEHUEM
KYIEPOBCKUX Iap AJIEKTPOHOB;

-popmynupoBate 3akoHel OMa JUIi OJHOPOIHOTO TIPOBOIHMKA, IS
3aMKHYTOM ILI€MM C OJHUM M HECKOJBKMMHM HCTOYHMKAMH, 3aKOH
QDapanes;

-paccuntbiBaTh D/[C raabBaHUYECKOIO JJIEMEHTA;

-HMCCIIeI0BaTh CMEIIaHHOE COMPOTUBIIEHUE TPOBOIHUKOB;

ONKCHIBATh  JIEMOHCTPAL[MOHHBIM ONBIT HAa IIOCJIENOBATEIBHOE U
NapajuIeIbHOE COEIMHEHUS IIPOBOIHUKOB; CaMOCTOSITENIBHO
IIPOBEJICHHBIA IKCIEPUMEHT MO0 U3MEPEHHUIO CUJIbI TOKA U HANPSDKEHUS C
MOMOUIbI0 aMIepMeTpa M BoJbTMETpa, 1o wu3Meperuro JJC wu
BHYTPEHHETO COIIPOTUBIIEHUS IIPOBOJIHUKA;

-Ha0I0JaTh U WHTEPIPETHPOBATH TEIJIOBOE JECUCTBHE 3JIEKTPUUECKOTO
TOKa, epeaady MOIIHOCTH OT UCTOYHHKA K TOTPEOUTENIO;

MCIOJIb30BaTh 3aKOHBI OMa JUIsi OTHOPOAHOTO MPOBOJIHUKA M 3aMKHYTOM
uenw, 3akoH Jxoyns-JIeHua st pacyera IeKTPUUECKUX LETei;

-UCCIICAOBATL 3JICKTPOJIN3 C IOMOIIBIO 3dKOHOB dDapa;[e;I.

MarguTHoe mose JlaBaTh ONPEACIICHUs] TOHATHH: MAarHUTHOE B3aMMOJICHCTBHE, JIMHUH
MarHuTHOM WHIYKIIMWA, OJHOPOJHOE MAarHUTHOE II0JIe, COOCTBEHHAs

HHAYKIOUA, JUAMAarai€TUuKU, rnapaMaraCTuku,
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beppoMarHeTHKH, OCTaTO4YHast HaMarHU4YeHHOCTb, KpuBast
HAMarHUYUBaHUS ; PU3NICCKUX BEIIMYMH: BEKTOP MATHUTHOW MHIYKIUH,
MarHuTHbI MOTOK, cwia Awmmepa, cwia JlopeHna, WHIYKTUBHOCTh
KOHTYpa, MarHUTHasl POHUIIAEMOCTb CPEIbL;

ONHUCHIBATh (PyHIAMEHTANbHbIE (pU3MUYecKre OMBITHl JpcTeaa U Ammepa,
IIOBEJCHUE paMKH C TOKOM B OJHOPOJHOM MAarHMTHOM IIOJIE,
B3aUMO/ICHICTBUE TOKOB;

ONpEeENATh HAallPpaBJIECHUE BEKTOPAa MAarHUTHON MHIYKLIUH

Y CUJIBL, JCUCTBYIOLIEH HA IIPOBOJHUK C TOKOM B MarHUTHOM I10JIE;
(dbopMynHupoBaTh MpaBuiIo OypaBUMKa M MPABUIIO JIEBOH PYKH, PUHIIHIIEI
CyNEpIIO3UIMU MAarHUTHBIX MOJIEH, 3aKOH AMIIEpa;

OOBSACHATH TMPUHIUN JEHCTBUS DIEKTPOU3MEPUTENILHOTO Mpudopa
MarHUTOXJIEKTPUYECKON CHUCTEMBI, AJIEKTPOIBUIaTEN IOCTOSIHHOTO TOKA,
Macc-crekTporpada 1 HUKIOTPOHA;

M3y4aTh ABUKEHUE 3aPSKEHHBIX YACTULl B MArHUTHOM I0JIE;
UCCIIEIOBAaTh MEXaHU3M O00pa3oBaHUSI U CTPYKTYPY paAHAllMOHHBIX
1osicoB  3eMJIM, IPOrHO3MPOBATh M AHAJIM3UPOBATh UX BIMSHUE Ha

KU3BHCACATCIBHOCTD B 3CMHBIX YCIIOBHUAX.

OIEKTPOMArHeTU3M

-laBaTb  ONPENEICHUSA  IOHATUU:  DJIEKTPOMATHUTHAs  MHAYKIINA,
WHIYKIIMOHHBIA TOK, CAMOMHIYKIUS, TOKMA 3aMbIKaHUSI U pa3MbIKaHUs,
TpaHcGopmaTop; PU3NIECKUX BETUUHH:

K03 uLMeHT TpaHChOopMaIuy;

-OIMCHIBATh JEMOHCTPALMOHHBIE ONbITEI Papanesd ¢ KaryllKaMd U
IIOCTOSIHHBIM MAarHUTOM, ONBITHI ['€HpH, SBICHUE BIIEKTPOMATHUTHON
MHTYKIUH;

-MCIOJIb30BaTh HAa MPAKTUKE TOKW 3aMbIKaHUS U PA3MbIKaHHUS;

-00BSACHATH ~ NPUHIMI  JEHCTBHS  TpaHcpopmaropa, TeHepaTopa
[IEPEMEHHOI0 TOKA; MPUBOAUTH IPUMEPHI HUCIOJIB30BAHUS SIBICHUS
AJIEKTPOMATHUTHOM WHAYKIIMM B COBPEMEHHOM TEXHHUKE: JIETEKTOpe
MeTajuia B a3pomopTy, B TIO€3/le Ha MarHUTHOU MoAyIke, ObiToBeix CBY-
reyax, 3aldCl W BOCHPOM3BENEHHMH HWH(GOpMalKU, B TEHEpaTopax
NEPEMEHHOT0 TOKa; OOBSCHATh MPUHIUIBI MIEPeay HIEKTPOIHEPTHU Ha
OoJIbLIME PACCTOSHUS.

-laBaTh OIPEACIICHUsS TOHATUW: MArHUTOXJIEKTpUYECKass WHAYKIIMS,

KoJieOaTeNIbHBIA  KOHTYP, PE30HAaHC B  KoJie0ATeIbHOM  KOHTYpE,
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COOCTBEHHAs M ITPUMECHAs! IPOBOAUMOCT, IOHOPHBIE

U aKLENTOpHbIE IIPUMECH , P—N-IIepexo], 3alUparolluid CIOH,
BBINPSIMIIEHUE MEPEMEHHOI0 TOKa, TPAaH3UCTOP; (PU3NYECKUX BEJIUYUH:
¢a3za xosnebaHMii, 1EHCTBYIOIIEE 3HAUEHUE CHIIbI IEPEMEHHOI0 TOKa, TOK
CMCIICHHs,  BpeMs  peJaKkcallud, eMKOCTHOE  CONpPOTHUBIICHHE,
MHIYKTHBHOE CONPOTUBIICHNE, KOAP(DUIIMEHT YCHUIICHUS;

-OIMCHIBATh SIBJIEHUE MAarHUTORJIEKTPUUECKOH HHAYKIMH, SHEProoOMeH
MEXY 3JIEKTPUYECKHMM U MAarHUTHBIM IOJIEM B KOJeOaTeIbHOM KOHTYpe
U SIBJICHHE PE30HAHCA, OMHUCHIBATH BBHINPSMIICHHE MEPEMEHHOTO TOKA C
HIOMOMIBIO MOJTYIPOBOJIHUKOBOTO JHO/A;

-00BACHATh  NPUHUUI  JEMCTBUSA  NOJYHNPOBOJHHKOBOIO  JMOJA,

TpPaH3UCTOpA.

Paznen:

DIIEKTPOMArHUTHOE

HU3JTYUCHUC.

Hzayuenue u IIpueM

QJICKTPOMAarHMTHBIX BOJIH

paJio- u CBY-

JArvaria3oHa.

-llaBaTh OIPEACIICHUs] TMOHSTHI: SJIEKTPOMArHUTHash BOJIHA, OeryIas
rapMOHUYECKAsl AJICKTPOMArHUTHAsI BOJIHA, IJIOCKOTIOMAPU30BaHHAS (MU
JTUHEHHO-TIONSPU30BaHHAS)  JJEKTPOMArHUTHAasT BOJIHA,  ILUIOCKOCTh
MONIAPU3ALMU  DJEKTPOMAarHUTHOM  BOJHBI, (POHT  BOJHBI,  JIyY,
pPaanoCBsi3b, MONYJSIHUS U JEMOAYJSALMS CUTHANA, aMIUIATYAHAas |
JacTOTHASI MOJIYJSALUS;, (PU3NYCCKUX BEIWYHMH: JJTMHA BOJHBI, ITOTOK
SHEPIUM M IUIOTHOCTh IIOTOKA SHEPTUM 3JIEKTPOMAarHUTHOM BOJIHBI,
MHTEHCUBHOCTb 3JIEKTPOMAarHUTHOW BOJIHBI,

-00BSICHATH 3aBHCUMOCTh MHTEHCHUBHOCTH 3JIEKTPOMArHUTHOW BOJIHBI OT
YCKOPEHHUSI H3Iydaromied 3apspKeHHOW YacTHIbI, OT PACCTOSHUS /10
MCTOYHMKA U3JIYYEHHS U €TO YaCTOTHI;

-OMUCHIBATh MEXaHHU3M JIaBIICHUS DJIEKTPOMATHUTHON BOJIHBI;
KJIacCU(PUIIUPOBATh JMANA30HBI YaCTOT CIEKTpa dJIEKTPOMArHUTHBIX
BOJIH;

-OMHUCBHIBATh OIBIT TIO0 COOpKE TMPOCTEUIIEro paauomnepeaTinka Hu

paaruoIIpucMHUKA.

T'eomerpuueckas onTHukKa

-JaBaTh OMNpENEICHUs TOHATUI: NepeJHU (POHT BOJHBI, BTOPUYHBIE
MEXaHUYECKHE BOJIHBI, MHHMOE U JEHCTBUTENbHOE H300paKeHNUs,
[IPEJIOMIIEHUE, TIOJIHOE BHYTPEHHEE OTPAKECHHUE,

JMCTIepCHs CBETa, TOYEYHBIH HCTOYHMK CBeTa, JMH3a, (hoKanbHas
IJIOCKOCTh, aKKOMOJIalus, Jyna ; (U3NYeCKUX BEJIIMYMH: yrojl MajeHwus,
yrojl OTPaXKEHUs, YroJl TpeJoOMIIEHHs, aOCOJIOTHBIA IOKa3aTelb

MMPCIOMJIICHUA CpCAabl, yroia IIOJIHOT'O BHYTPCHHCTO OTpaXCHUA,
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IPEJIOMIISIOIIAN  yTOJI IPU3MBI, JIMHEHHOE YBEIUYCHUE ONTUYECKON
CHUCTEMBI, ONITUYECKAs CUJIA JINH3BI,

IIONIEPEYHOE YBEIUYECHUE JIMH3BL, PACCTOSIHME HAWIy4IEero 3peHHus,
YIJI0BOE yBEIINYCHHUE;

-Ha0II0JaTh U MHTEPIPETHUPOBATH SBJICHUS OTPAXECHUS M MPEIOMIICHUS
CBETOBBIX BOJIH, SIBJICHHE IIOJIHOTO BHYTPEHHEIO OTPAKCHMUS, SIBICHUSA
JUCIIEPCUN;

-opmynupoBaTh npuHUMI [roireHca, 3aKOH OTpakK€HUS BOJH, 3aKOH
IIPEIOMIICHUS;

-OIACHIBATH OIIBIT 110 U3MEPEHHUIO TIOKA3aTelIs IPEJIOMIICHUS CTEKIIA;
-CTPOUTh H300paXEeHUs M XOJ Jyded ¢pu TNPeIoOMIIEHUH CBeTa,
n300pakeHue mpeaMeTa B coouparoleii 1 paccenBarolei JInH3ax;
-OIPEACIATh MOJIOKEHU U300paKeHHs IPeAMeTa B JIMH3€ C IIOMOIIBIO
(GopMyJibl TOHKOH JINH3BI;

-aHaJIM3UPOBAThH YEJIOBEUECKUM I1a3 KaK ONTHYECKYIO CUCTEMY;
-KOPPEKTUPOBATh C TIOMOLIbIO OYKOB JEPEKTHI 3pEHUS;

-00BSICHITD IPUHIUI JIEHCTBUS ONTUYECKUX MPUOOPOB, YBEIUYUBAIOLIUX
YTOJI 3pEHUS: JIYIly, MUKPOCKOII, TEJIECKOIL;

-IIPUMCHSATDH IMOJTYYCHHBIC 3HAHUA IJId PCHICHUA MMPAKTUYCCKUX 3aaaY.

BoaHoBas ontuka

-AaBaTb  OINpEAENEHUS  IOHATHM:  MOHOXpOMAarudeckas  BOJIHA,
KOT€pEHTHbIE BOJHBI M MCTOYHHUKH, HHTEp(EpEeHLUs, MPOCBETIECHUE
ONTUKH, TU(paKus, 30Ha OpeHenst; PU3nYecKux

BEJIMYMH: BPEMsl M JUIMHA KOT€PEHTHOCTH, I'€OMETPHUUYECKas Pa3HOCTh
X0Za MHTEepPEepUPYIOIINX BOJH, MEPHOJ U pa3peliaromas CloCOOHOCTb
TU(GPaKIIMOHHOMN pElIeTKH;

-Ha0II0aTh u UHTEPIPETUPOBATh pe3yabTaThl
(onMCHIBaTh)JIEMOHCTPAIMOHHBIX ~ SKCIIEPUMEHTOB MO  HAOJIOJCHHIO
SBJICHUN UHTEepEepeHIINU U TU(PPAKLINN CBETA;

-opMynHpoBaTh TIPUHIIATT ['toiirenca—®penens, YCIOBHUSIMH
MUHUMYMOB M MaKCUMyMOB TpU HHTEPGEpPEeHLUH BOJH, YCIOBHS
TU(GPaKIMOHHOTO MHUHHMYyMa Ha IIEIM U TJIABHBIX MaKCUMYMOB IpHU
TU(PaKIUU CBETa Ha PEIIETKeE;

-OIIMCBIBATh JKCIEPUMEHT II0 WU3MEPEHUIO JUIMHBI CBETOBOW BOJIHBI C
MOMOILBIO AU(PPAKIIMOHHON PEHIETKH;

-00BSICHITH B3aUMHOE YCUJICHUE U OCJIa0JIeHHEe BOJIH B IPOCTPAHCTBE;
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-ACJIaTb BBIBOJbI O PAaCIIOJIOKCHHUU III/I(ppaKLII/IOHHbIX MHUHUMYMOB Ha
JKpaHe 33 OCBELIEHHOM ILEIbIO;

-BBIOMPATh CIIOCOO MOITY4YEHUS! KOTEPEHTHBIX UCTOUHUKOB;

-pa3nuuarh AU(PAKIMOHHYI0 KAPTUHY IpU TU(GPaKLUU CBETa Ha ILEIH U

Ha TU(GPAKIUOHHON peIeTKe.

Paznen:
KBanToBas TEOPHUL
SJIIEKTPOMArHUTHOI'O

HU3JIY4YCHUA U BEOICCTBA

-7aBaTh OIpEJCIICHUs] TOHATUH : TEIUIOBOE HU3Iy4YeHHE, aOCOIIOTHO
yepHoe Teno, Gotodddext, GoTodreKTpoHbl, GOTOTOK, KOPITYCKYISIPHO-
BOJIHOBOH JTyaJii3M, SHEPreTUYECKHUI YPOBEHB,

JIMHENYaThIi CIIEKTP, CIIOHTAHHOE U UHAYLIMPOBAHHOE U3JIyYEHUE, Ja3ep,
CaMOCTOSITENIbHBIL W HECAMOCTOSATEIbHBIA  pa3psinl, (HU3HUECKUX
BEJIMYMH: paboTa BbIX0/1a, KpacHas rpaHuiia GorTo-

s dexra, IHEPrUs HOHU3AIINH;

-pa3bACHATH OCHOBHBIC ITOJIOKCHHSI BOJJTHOBOM TCOPHH CBETa, KBAHTOBOM
runote3sbl [lnanka, Teopun aToma BOAOPOAa;

-opmynupoBaTh 3aKOHBI TEIUIOBOrO u3iydeHus: Buna m Credana—
Bonbimana, 3akoHbl (OoTO3(PdEKTa, COOTHOUICHUS HEONPEICICHHOCTEH
['eitzenOepra, noctynatsl bopa;

-OIICHUBATh JUIMHY BOJIHBI Jie BpOiisisd, COOTBETCTBYIONIYIO JBHKECHHUIO
AIIEKTPOHA, KWHETHYECKYI0 DSHEPTui0 »JIIeKTpoHa mpu Qorodddexre,
JUTMHY BOJTHBI CBETA, HCITYCKaEMOT0 aTOMOM BOJIOPOJIa;

-ONUCHIBATh  NPUHIMIHAIBHYIO ~ cxeMy  ombita  Pesepdopna,
MPEUIOKUBIIETO TUTAHETAPHYIO MOJIENb aTOMa,

-00BSICHITH MPUHIIMII JEHCTBUS Jla3epa;

CpaBHHUBATDb U3JIYUYCHUC JIa3€pa C UBJIIYUCHUCM APYTIUX UCTOYHHUKOB CBCTA.

Paznen:

dusuka BBICOKUX

DHEPIrUK.

®du3uka aTOMHOTO AApa

-aBaTh OIPENENICHUs NOHATUN: NPOTOHHO-HEUTPOHHAS MOJENb s1pa,
W30TOITBI, PaJMOaKTUBHOCTh, alb(pa- U Oera-pacmaj, raMmma-u3JIy9dcHHe,
HCKYCCTBEHHAs] PaJMOAKTHUBHOCTD, ILICMTHAS PEAKIUs NEICHUS, SICPHBIN
pEaKTop, TEPMOSICPHBIN CHUHTE3; (QU3NYECKUX BEIMYUH: YAelbHas
SHEpIrusa CBiA3H, INICPUOJ IIoJIypacliaga, aKTHBHOCTb PAAMOAKTUBHOI'O
BEIIECTBA, JHEPreTUYECKUN BBIXOJ SAEPHOW peakuuu, KO3 UIUEHT
pa3MHOXKEHHUs HEUTPOHOB, KPHUTUYECKAsh Macca, J103a TMOTJIOMIEHHOTO
U3Iy4eHus1, KO3 PUIMEeHT KauecTBa,

-00BSICHITH NIPUHIIUI JEHCTBUS SACPHOTO PEAKTOPa;

-00BSICHATH CITOCOOBI 00ecredeHus1 6€30MacCHOCTH SIEPHBIX PEAKTOPOB U

ADC;

14




-IPOTHO3UPOBATh KOHTPOJIUPYEMBbI €CTECTBEHHBIN pajualiioHHbIN (oH,
a TakKe PpALMOHAIBHOE IPUPOJONOIb30BAHME IIPU  BHEIPCHUU

yrpasisiemoro TepmosiiepHoro cuatesa (YTC).

OJeMeHTapHbIE -J1aBaTh onpecIeHus HOHSITHHN: JJIEMEHTapHBIC YaCTHIIBI,
YaCTHUILbI. (dbyHaaMeHTalbHbIE YaCTHUIIBl, AaHTUYACTHIA, AHHUTHIISALMS, JETTOHHBIA
3apsil, TEPEHOCUMK B3aWMOJCHCTBUSA, OAapUOHHBIMA 3apsiji, aIpoHbI,
JIEITOHbI, ME30HbI, OAPUOHBI, TUIIEPOHBI , KBAPKHU, [JTFOOHBI;
-KJIaCCU(PMLIMPOBATh 3JIEMEHTAPHbIE YacTUIl, MOApa3Aeisisl HUX Ha
JICNITOHBI U aJJPOHBI;
-popmynupoBate npuHnun Ilaynu, 3aKOHBI COXpaHEHHS JENTOHHOTO H
0apHOHHOIO 3apsiJI0B;
-OIIMCBIBATH CTPYKTYPY aJPOHOB, LIBET U apOMaT KBAPKOB;
-IIPUBOJIUTH TPUMEPBI ME30HOB, TUIIEPOHOB, INIFOOHOB.
Paznen: -7aBaTb ONpPENEIECHUs IIOHATHHA: ACTPOHOMMYECKHE CTPYKTYpBI

Ctpoenue BeeneHHOH.

IUTaHETHAsl CUCTEMA, 3BE3/1a, 3BE€3/IHOE CKOIJICHUE, FJIAKTUKH, CKOILIICHHE
U CBEPXCKOIUJICHUE TallakTUK, BcenenHas, Oenblii Kapiuk, HEHTpoHHas
3Be3/1a, YEepHas JpIpa, KPUTHUECKAs TUIOTHOCTh BCeneHHoi, pennKkToBoe
U3Jy4eHHUE, TPOTOH-TIPOTOHHBIN UK, KOMETa, aCTEPOH I, ITyJIbCap;
-MHTEPIIPETUPOBATh pe3yabTaThl HaOmoJaeHui Xab0ma o pazberaHuu
rajaKkTHK;

-opMynHpoBaTh 3aKOH Xa001a;

-KJ1accu(UIMpoBaTh OCHOBHBIE NEPHOJBI 3BOONMU BceeneHHol mocie
Bosnb1ioro B3pbIBa;

-[IPEJICTABIIATH MOCIIEA0BATEIbHOCTh 00pa30BaHMsI IEPBUYHOIO BEIIECTBA
Bo BcenenHolii;

-O0BSICHATh TPOIECC HBOJIONMMA 3BE37, OOpPa30BaHUS U HBOJIOIUH
CoOIHEUHOM CUCTEMEL;

-c nomoIipio mMoaenn dpuaMaHa MpPeACTaBIATh BO3MOXKHBIE CLEHApUH

sBostoliK BeenenHoi B Oyayiiem.

OO0ume npeaMeTHbIe pe3y/abTaThl U3YUECHHS JAHHOTO Kypca MO3BOJISIOT:

CTPYKTYPUPOBATh YUeOHYIO0 HH(POPMALIUIO;

HHTCPIPECTUPOBATH I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO H3 JApPYIruX HUCTOYHUKOB, OLCHHUBATL €€

Hay4HYIO IOCTOBEPHOCTD;

CaMOCTOSITENIbHO J0OBIBaTh HOBOE s ce0s (U3MUECKOE 3HAHWE, HCIOJIB3YS IS 3TOTO

AOCTYIIHBIC HCTOYHHUKHN I/IH(bOpMaL[I/II/I;
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IIPOrHO3MPOBaTh, AHAIN3MPOBaTh U OLEHUBATh IOCIEICTBUS IS OKpYXKAIOUIEH Ccpenbl
OBITOBO 1 MPOU3BOJCTBEHHOMN JEATEIHHOCTH YEJI0BEKa, CBSI3aHHOM C UCTIOIb30BAHUEM TEXHUKH;

CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJAUTH (U3UYECKUIN IKCIIEPUMEHT, COOII0/Aas MpaBuiia
0e30macHoOM paboTHI ¢ JTaAOOPATOPHBIM 0OOPYIOBAHHUEM;

OKa3bIBaTh NEPBYIO MOMOUIb NMPH TPaBMax, CBS3aHHBIX C JIAOOPATOPHBIM OOOPYAOBAaHUEM WU
OBITOBBIMU TEXHUYECKUMH YCTPOHCTBAMH.

B coorBerctBMM ¢ OOmUMMH 3agadamMu OOydYeHHUS M pa3BUTHS K YPOBHIO MOJITOTOBKH
BBIIYCKHHUKA MPEIbSIBICHBI TPU TPYIIIIbI TPEOOBAHUI:

-OCBOCHHE IKCIIEPUMEHTAILHOTO METO/1a HAYYHOT'O MMO3HAHUS,

-BJIAJICHUE ONPEICIICHHON CHCTEMOM (PM3NYECKUX 3aKOHOB U TIOHSATHH,

-yMEHHE BOCIIPUHUMATH U TIepepadaThiBaTh y4eOHYI0 HH(OPMAIIHIO.

Pazuble rpynmbl  TpeOoBaHMI mpearonararoT pasHble (OpPMBI MPOBEPKU YPOBHSA HX
JOCTUXKEHHSI — YCTHOTO OIpPOCa, Pa3BEpHYTHIX MUCHMEHHBIX OTBETOB Ha IMOCTABIEHHBIE BOMPOCHI,
SKCIIEPUMEHTAJIbHBIX 3aJaHHUM, 3aJaHUI C BHIOOPOM OTBETA.

1.2 .MecTo kypca ¢pu3uKHU B y4eOHOM ILJIaHe:

KonnuecTBo yacoB 1mo pabodeii mporpaMmMe coriiacHoO yueOHoMy miany mikossl — 170 (5 yacos
B HEJIEIIO).

KonnuecTBo KOHTPOJIBHBIX paboT 1o Kypey —11.

Peanuzamuss gaHHOM y4eOHOW TpOrpamMMBbl TPEAINOJIaraeT MCIOIb30BAaHUS TEXHOJOTUU
pa3BUBaloOIIero oOyyeHHs YJalluxcsi Ha OCHOBE MH(OPMAIMOHHOTO moaxoja. B 3Toil TexHomoruu
JNOCTUKEHHUE IIJIAaHUPYEMBIX INPEAMETHBIX PE3YJIbTAaTOB SIBISETCSA CIEICTBUEM DPA3BUTHS YyYalllUXCs
c(OPMUPOBAHHOCTH HX I103HABATEIbHBIX MHTEPECOB, TBOPYECKHX CIOCOOHOCTEH M YCIEUIHOTO
OBJIQJICHUS] UMH YHUBEPCAIbHBIMU yUYEOHBIMU IEHCTBUSMHU.

Peanuzanus paGoueil mporpaMMbl CTPOUTCSI C YYETOM JIMYHOTO ONbITa y4alluXcs Ha OCHOBE
MHPOPMALIMOHHOTO MMOJXOAa B OOYYEHHH, MPEANoJararollero HCloJb30BaHUE JHMYHOCTHO-
OPUEHTHUPOBAHHOW, MPOOJEMHO-IOMCKOBOM U  HMCCIEAOBATEIbCKOM  y4eOHOM  JesATeNbHOCTH
oOyuaroluxcsi CHayalia oJi pyKOBOJICTBOM YUHTEJs, a 3aTEM U CaMOCTOSITEJIbHOM.

YuuTeiBasg TUNOJOTMYECKHE M WHAMBHUIYAIbHbIE OCOOCHHOCTH BOCIPHATHS Yy4eOHOTro
MaTepHuaia yJaluuMucs, Ha ypokax (pU3MKH Mpeanojaraercs MCHoIb30BaTh Pa3HOOOpPA3HbIE MPHEMBI
paboThl ¢ Y4eOHBIM TEKCTOM, (PPOHTAJIBHBIM M JEMOHCTPALMOHHBIA SKCIIEPUMEHT, T'PYIIOBbIE U
Jpyrye akTUBHbBIE (OPMBI OpraHU3aul Y4eOHOM e TEIbHOCTH.

Ha ycnemHocts B yueOHON nestenpHOocTH 11 Kiacca 0ojblioe BIMSHME OKa3bIBAaeT
BHUMATEJIBHOCTh U CKOPOCTh NepepaboTku nHpopmanuu. PaboTas ¢ ydamumucs Tak ke Heo0X0auMo
YUUTBHIBaTh CBOMCTBA HEPBHOM CHCTEMBbI, YUUTHIBAS, YTO TEMIIEPAMEHT 3aBUCUT OT COUYETAaHUS CBONCTB

HEPBHOW CHUCTEMBI, KOTOPbIE ONPEAEAIOT U UHANBUIYaIbHbIE OCOOEHHOCTH.
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[TporpaMma mpeamnosaraeT MCIOJIb30BaHUE PA3BUBAIONINX METOJOB OOyUYEHUS, TEXHOJOTHH
00y4eHHs B COTPYAHUYECTBE, TAKUX KaK: MPOEKTHO-UCCIIE0BATEILCKUE, TPOOIEMHOE O0yUICHHUE.

Breibop nemaroruyeckux TEXHOJOTHUH OOYCIIOBJIEH HEOOXOAMMOCTBIO 32 OTBEACHHOE
KOJMYECTBO YacOB B y4yeOHOM IUIaHE Ha HU3ydeHue (U3UKU CPOPMUPOBATH YCTONUMBBIE HABBIKU
aHAJIMTUYECKON, UCCIIETOBATEIBLCKON BIUIAaMH ACATEIBHOCTH, C(HOPMUPOBATH HABBIKM PEIICHHS 337134,
Hanbosee MPUOIMKEHHBIX K PEaIbHBIM YCIOBHSIM.

1.3. Ucnonb3yemblii y4eOHO-MeTOAMYECKHIT KOMILIEKT:

[Iporpammakypca ¢usuku mis 10—11 kmaccoB. YrayOneHHBIM ypoBeHb (aBTOp B. A.
KacwsiHOB)

YMK «®usuka. 11 kiaace. Yriy0aeHHbIH YPOBEHb):

1.®usuka. 11 xmacc. YraoyOneHusiii ypoenb. YueOnuk (aBrop B.A. KacesHoB).

Ousuka. 11 knace. YrmyOneHHsiit ypoBenb. MeToanueckoe nocodue (aBrop B. A. KacesiHoB).

Owusuka. 11 knace. YraoyOneHHslit ypoBeHb. TeTpanb s 1abopaTopHBIX paboT (aBTOphI B. A.
Kacpsnos, B. A. Koposun).

Ouznka. 11 kmacc. YrmyOneHHblli ypoBeHb. KOMIUIEKT TeTpanel ajisi KOHTPOJBHBIX padoT
(aBTopsl B. A. KacesHos, JI. I1. Momeiiko, E. 3. PatOuis).

®uswuka. 11 knace. Jlmnaktuyeckue marepuansl (aBTopsl A. E. Mapon, E. A. Mapon)

DnexTpoHHas popma yueOHUKa.

Cnucok JiuTepaTypsbl (1010JTHUTEIbHBIH):

1.I'enepaTop TecroB, Opnos A.B.

2. N.B. I'onoBa. KonTponbsHbIe paboTel B HOBOM (hopmaTte (TectoBble 3aganus no ¢usuke.) 11
kiacc, Mocksa, ,,Murennexrt-LlenTp” kauectBa oOydenus, 11 kmacc, Mockga, «atennekt — LleHTp»
,2017.

3. O.N.I'pomueBa, ®uszuka EI'D, Ilomueii xypc A,B,C, camocrosdTrenbHas MOArOTOBKAa K
EI'D,MockBa.Ox3amen,2018.

4 M.YO lemunoBa, B.A. I'pubos, A.W. T'urono, ®uszuka EI'D 1000 3amau. U3zmarenbcTtBO
«OKx3amen»,MockBa,2018.

5.0.U.I'pomueBa. Kontponbnbie pabotsl. 11kmnacc. M3garenscTBo «OKk3amen», Mocksa,2017.

6. E.B. Jlykamesa, H.. UucrakoBa. ®usuka. EI'D. 50 BapuantoB. TuUNOBBIE TECTOBBIE
3amanns. M3marenscTBo «OKk3aMeny», Mocksa,2019r.

7. ML.IO. lemunoBa. ®uzuka. EI'D.32 BapuanTa. TeMaTtnyeckre U TUIOBBIE IK3aMEHAI[MOHHBIE
BapuanThl. «HanmonansHoe 06pazoBanue». Mocksa,2019r.

8.M.IO. [lemunosa, B.A. I'pu6oB, A.M. T'mromo, ®dusuka .IIpakTMKyM U JUarHoCTHKA.
HzparenscTBO «9K3aMeH»,MockBa,2018.

9.®wu3uka. 3amaunuk. 10—11 kmaccer (aBTop A. I1. PeimkeBuu , 3narensctBo«/Ipodar»,2018.

JAMIakTHYeCKUil MaTepuall
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1.Kynepmreiin FO. C. ®wusuka: OnopHble KOHCIEKTH U auddepeHIMpoBaHHbIC 3aladyd. -
CII6., 2017.

2.Kynepmreiin 1O. C., Mapon E. A. ®usuka: Korrposnpasie padots1,2017.

3.0nomnpuenko O. B. IIpoBepka 3HaHUN, YMEHHI W HABBIKOB y4alIuXcs M0 (PU3NKE B CpeaHEi
mikoiie. - M., «lIpocsemenue» 2005.

4.Hukudopor I'. I'., bypos B. A. ®@pontansubie naboparopusie paborsr 7-11 ki - M.,
«IIpoceuienue».2005.

5.XopomaBua C. A. JleMoOHCTpamMOHHBIM J3KcnepuMeHT 1o ¢usuke T1, T2. - M.,
«IIpocsemenne».2010.

i pemieHuss IMO3HABAaTEJIbHBIX W KOMMYHHMKAaTHBHBIX 333y ydalllUMCs IIpeajiaraercs
HCIO0JIb30BaTh Pa3jINyHble HCTOYHUKU MH(POpPMALUK, BKIIIOYAs SHIIUKIONEANH, cioBapu U HTepHeT —
pecypcsl U Apyrue 6a3bl aaHHbIX. [Ipenmonaraercs HCMONB30BAaHUE YYALUTUMUCS MYJIbTUMEIUWHBIX
PECYPCOB KOMMBIOTEPHBIX TEXHOJOTHM A 00paboTKH, Mepefaud, cucTeMaTh3anuu uHpopmanuu,
co3/1aHus 0a3 JaHHBIX, IPE3EHTALUN PE3YIbTaTOB [T03HABATENbHON U MPAKTUYECKON JESATENILHOCTH.

Hcnonp30BaHnE KOMIBIOTEPHBIX TEXHOJOTMM B MpENoJaBaHUU (U3UKU IO3BOJISIET TIIyOxe
MOHATh M3ydyaeMoe SBJICHHE Ha YypOKe, MPOBOJAUTH MAaTEMaTHYECKOE MOEIMPOBAHHUE HM3yYaeMbIX
MIPOLIECCOB, YEPE0OBATh YCTHBIC U MUCHbMEHHBIE 3aJaHHsl, OCYIIECTBIATH Pa3HbIC MOAXO0/IbI K PEIICHUIO
¢bu3nvecKkux 3a1ad, a 3TO MOCTOSHHO CO3[AeT W MOJACPKUBACT HHTEIUICKTYAIbHOE HAIPSDKEHHE
yuammxcs, (OpMHUPYET y HUX YCTOWUYMBBIA HHTEPEC K U3YUEHHIO TaHHOTO MpPEAMETA.

Hcnonb3oBanue MHGOPMALMOHHO-KOMMYHUKAIIMOHHBIX TE€XHOJIOTHI B X0/1€ M3Yy4eHHUs Kypca
¢bu3uKN npeanonaraer:

-HMCII0JIb30BaHUE MYJIbTUMEANIHBIX MPE3eHTAUI IPpU 00BSICHEHUH HOBOT'O MaTepHara;

-MCIIOJIb30BAaHUE DJIEKTPOHHBIX YYEOHHMKOB I OpraHU3allMd CaMOCTOSTEIbHOM paboThI
ydaluxcs o U3y4eHHI0 TEOPETUYECKOT0 MaTepHraa;

-HCIIOJIb30BaHUE DJIEKTPOHHBIX TaONMIl, OMOPHBIX CXEM, OO0ECIeUYMBAIOUINX BU3YaJIbHOE
BOCHIpUATHE y4eOHOIr0 MaTepuaa,

-HMCTI0JIb30BAaHUE JJIEKTPOHHBIX TPEHAXEPOB ISl OTPAOOTKH HABBIKOB MO OCHOBHBIM TEMam
Kypca ¢usuku 11 knacca.

IIndpossie 00pasoBaTelbHbIE pecypchbl, CCHIIKM HA HHTEPHET-CANUTHI:

www.edu.delfa.net - Kabuner ¢pusuku CI16 AIIIIO,

www.edu.ru - denepanbHblil TOPTaT POCCUHCKOTO 00pa3oBaHMs,

www.school.edu.ru - dexaepanpHbIil HOpTaN 00IIEro 00pa3oBaHus,

http://experiment.edu.ru/ - Komnekius BuneoskcnepuMeHToB DeepanibHOTO mopraia o0IIero
o0OpazoBaHus,

http://window.edu.ru/window - Eauroe okHO q0CTyIa K 00pa3oBaTeIbHBIM pecypcaM

http://school-collection.edu.ru/ - Konnekrust 00pa3oBaTebHBIX PECYPCOB IS IIKOJIB,
18



www.en.edu.ru - dexepanbHbI TOPTAT €CTECTBEHHOHAYYHOT'O 00pa30BaHMs,
http://ege.edu.ru/ - ®enepanbHbIil MOPTA €AUHOTO TOCYAAPCTBEHHOTO SK3aMeHa
http://class-fizika.narod.ru/ - Caiir "Knaccuas ¢pusuka",

Oob6opynoBanue

Buneocrynuitasiii o0pa3oBatenbHblid KoMmuieke "VideoDoska Standart" B komriekre

[TporpaMMHoO-amnmapaTHbii 00pa30BaTEIbHBIA KOMIUIEKC JIJIS IIKOJIBHOW PaIMOCTAHIIUN

TemaTn4yeckune Ta0JHILI:
1.DnekTpoHHO-ITyueBas TpyoOKa.
2.1lonynpoBOAHUKH.

3.I1onynpoBOAHUKOBBII THO/.

4. TpaH3ucTop.

5.2HepreTuyeckas cuctema.

6.Tepmo- u poropesucrop.

7.1Ipocreitimmii paguonprueMHHK.

8.ITpubGopbl MATHUTORIEKTPUUECKON CUCTEMBI.
9.Cxema ruipoaIeKTPOCTaHLIUH.
10.Tparcdopmarop.

11.Ilepenaua u pacupeneneHue MEKTPOIHEPTUHU.
12.Tunamuk. MukpogoH.

13.111kana 31eKTPOMarHUTHBIX BOJIH.

14 .Paguonokarusi.

15.PentrenoBckas Tpyoka.

16.0nbIT MaiikenscoHa.

17.Monenu ctpoeHus aToma.

18.0npenenenne 3apsaa JIEKTPOHA.
19.Jlamna HakanuBaHMUsL.

20./laBieHue cBera.

21.Cxema ombiTa Peszepdopna.

22.1lenHas siaepHast peakius.

23 .S nepHb1it peakTop.

24 J1azep.

25.3Be3bl.

26.ConHeyHas cuctema.

27.3armenns;3emisd — 1raHeTa CoOTHEYHOM CUCTEMBI.

28.Jlyna.
19



29.I1naHeTsl 3eMHOU I'PYIIIBI.

30.I11aHeThI-TUTAHTHI.

31.Mansie Tena COJIHEUHON CUCTEMBI.

32.ComHle.

69.Ctpoenue Conniia.

33.Hama ["anakTuka.

34.Jlpyrue rajgakTUKH.

35.I'ma3 kak onTUYecKas CUCTEMA.

36.0nTrueckue mpudopHI.

1.4.®opMbI 1 METO/AbI, IEPUOAUYHOCTH TEKYIIE U MPOMEKYTOYHOM THATHOCTUKH
IUVIAHUPYEMBbIX Pe3yJbTATOB 00YYAIOIIUXCS:

-®OopMbl Opranu3annu y4eOGHoOro npoiecca:

WHAUBHUAYallbHbIE, TPYIIOBBIC, HHIWBUIYaIbHO-TPYIIIOBBIE, (PPOHTAIbHBIC, KIACCHBIE U
BHEKJIACCHBIEC.

-PopMbI KOHTPOJIA:

camocTosTeNnbHas paboTa, KOHTPOJIbHAs paboTa, TeCThI, 3a4ET.

B ocHoBe peamusanuu mnporpamMmbl JI€KaT NPHUHLMUIBI: €IWHCTBA, IPEEMCTBEHHOCTH,
BApUATUBHOCTU, CHCTEMHOCTH.

-PaGouasi nporpamMmma npeaycMmatpuBaet cieayiouue GopMbl aTTeCTAIIUN:

-IIpomeskyTouHas aTTecTaums:

-camocTosTeNbHbIe padoThl (10 10 MUHYT);

-naboparopHo-nipakTruueckue padotsl (0T 20 1o 40 MUHYT);

-ppoHTanbHbIe ONBITH (70 10 MUHYT);

-IMarHOCTHUYECKOe TecTUpoBaHue yueOHoro oTaena (ot 20 1o 45 MUHYT).

-UrTorosast arrecranus:

-KOHTPOJIbHBIE Pa0OTHI (45 MUHYT);

-YCTHBIE 1 KOMOWHHPOBAHHBIE 3a4€ThI (10 45 MUHYT).

st oOyuyenus Gu3MKe ydamuxcs Ha AeSITeTbHOCTHON OCHOBE HE00X0quMa TOCTOsTHHAS OTopa
mporecca o0yueHus Ha IEMOHCTPAIIMOHHBIN (GU3NYECKUI IKCIEPUMEHT U Ha TabopaTopHbIe padOTHl U
onbIThl. O0s3aTeNbHBIE JIEMOHCTPAIIMU TEPEUYHCICHBI TMOCIE KaKIOTO pasjenia (PU3NKH, KOTOPHIS
n3yqarores B 11-x kimaccax.

-CucreMa KOHTPOJIMPYIOIIMX MATEPUAJIOB:

(OCHOBHBIE TUJIAKTUYECKUE STUHUIIBI)

1) Kontponbras padota Nel o teme «3axkoH Oma 1J1s ydacTKa e

2) KontponbHas padota Ne2 o teme «3akoH OMma /1t 3aMKHYTOH TN,

3) KonTponbHas padota Ne3 o Teme «MarHuTHoe moje».
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4) KonrpomnbHas padora Ne4 1o teme «IeKTpOMarHUTHAS HHIYKLIUSY.

5) KontpounbHas pabota Ne5 mo teme: «IlepeMeHHBINH TOKY.

6) KontponbHas pabora Ne6 no teme ««M3nydenue u npueM 3JIeKTPOMAarHUTHBIX BOJIH Pailo-
u CBU-nuamazoHa»y.

7) KonTtponbhas padota Ne7 o Teme «OTpakeHHE U MPEIIOMIICHHE CBETAY.

8) KonTtposnbHas padota Ne® o Teme «I'eomeTprdecKkas ONnTHKa.

9) KontposbHas pabota Ne9 mo reme «BomHOBast ONITHKAY.

10) KonTponbshas padora Nel0 o reme «KBaHTOBast TEOpHsI JIEKTPOMArHUTHOTO M3TyUEHUS.

11) KonTtponbhas padora Nell o Teme «Pu3uka BBICOKUX YHEPTULY.

1.5.BapnaHTHOCTH OCBOCHMSI IPOrPAMMBI /ISl Pa3HBIX KaTeropuii 00y4aromuxcs:

(kpuTEepUM W HOPMBI OIIEHKH Pe3yJbTATOB OCBOEHHSI 00Pa30BaTeIbHOW NMPOrpaMMbl
YYAIMMHUCSH):

Kpurtepun oueHnBanus 3HaHUI, YMEHHH M HABBIKOB 00YYAKOIIHUXCSH:

Ilox OmEHKOW 3HAaHWKA, YMEHUH W HABBIKOB JHMJAKTMKAa IIOHMMAET IIPOLECC CPABHEHUS
JOCTUTHYTOTO YYal[UMUCS YPOBHS BJIAJICHUSI UMHU C 3TAJIOHHBIMU IIPE/ICTAaBICHUSIMH, OMMCAHHBIMU B
y4eOHOU MporpaMmMe. YCIOBHBIM OTPaKEHHUEM OIICHKHU SIBIISIETCS OTMETKa, OOBIYHO BBIpakaemasi B
Oammax

IIpu npoBeeHUN yCTHOTO Onpoca:

OTmerka «5» CTaBUTCS B TOM CJydae, €CIM YYalIUMWCs IOKa3bIBAET BEPHOE ITOHUMAaHUE
(bu3MYECKOil CYITHOCTH pacCMAaTPUBAEMBIX SBICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHii , a Tak
’Ke MPaBUIbHOE ONpesieieHne PU3NUECKUX BEIWYMH, UX €JUHUIl U CIIOCOOOB M3MEPEHUs: MPaBUIIbHO
BBITIOJIHSET YEPTEXKH, CXeMbl M IpauKu; CTPOUT OTBET MO COOCTBEHHOMY IIJIaHy, COIPOBOXKIAET
paccka3 cCOOCTBEHHBIMU IIPUMEpPAMH, YMEET MPUMEHSTh 3HAHHUSI B HOBOW CUTYAaIlUU NP BBITOJIHEHUU
MPaKTUYECKUX 3a/laHUi; MOXKET YCTAHOBUTh CBA3b MEXKAY H3y4aeMblM U paHEe M3YUYECHHBIM
MaTepuajoM MO Kypcy (HU3MKH, a Takke C MaTepuaioM, YCBOCHHBIM MpPU H3YYEHUH JPYTHX
MIPEIMETOB.

OtMeTKa «4» CTaBUTCS, €CIM OTBET YYalllerocs YAOBJIETBOPSET OCHOBHBIM TpeOOBaHMSIM Ha
OLIEHKY 5, HO AaH 0e3 MCIOJIb30BaHMs COOCTBEHHOIO IJIaHA, HOBBIX HPUMEPOB, 0e3 MpUMEHEHHUs
3HAaHMH B HOBOM CHTyalluM, 6€3 HCIIONb30BaHMs CBS3€H C paHee HM3YYEHHBIM MAaTepuaioM H
MaTepUajoM, YCBOEHHBIM IMPH U3YyYEHHUH JIp. MPEIMETOB: €CIM YyJallluics AOMYCTUII OJHY OIIMOKY
WK He Oosee IByX HEO4YETOB U MOKET MX UCIPABUTh CAMOCTOSITENIbHO WIIM C HEOOJIBIION MOMOIIIBIO
YUUTETIS.

OtrMeTka «3» CTaBUTCS, €CIM YYalIMICs MPAaBUIBHO TMOHUMAeT (PU3UYECKYI0 CYIIHOCTh
paccMaTpuBaeMbIX SIBJIEHUH MW 3aKOHOMEPHOCTEH, HO B OTBETE€ HMMEIOTCS OTJENIbHbIE NpoOenbl B
YCBOGHMHM BOIPOCOB Kypca (U3MKH, HE MPEmsTCTBYIOUINE albHEHUIIEMy YCBOECHHUIO BOIPOCOB

IIPOrpaMMHOI'0 MaTepuaja: yMeeT IPUMEHATH IIOJIYyYEHHBIC 3HaHUS IIPU PELICHUU MPOCTHIX 3a1ad C
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UCIOJIb30BAaHUEM TOTOBBIX (OPMYIN, HO 3aTPYAHSICTCS TPU PEHICHUH 3a7ad, TPEOYIOIIHUX
peoOpa3oBaHUs HEKOTOPHIX (HOPMYII, AOMYCTHI He Oosiee 0OHOM Tpy0oii OMIMOKH U IBYX HEAOYETOB ,
He OoJsiee omHOW rpyOOW W OJHOW HerpyOoi omuOku, He Oosiee 2-3 HErpyObIX OIIMOOK, OJHOM
Herpy0oil ook u TpEX HETOUETOB; AOMYCTUI 4-5 HETOUETOB.

OTMeTKa «2» CTAaBUTCS, €CJIM y4alllMiics HE OBJIAJE OCHOBHBIMU 3HAHUSIMU U YMEHUSMHU B
COOTBETCTBUHM C TpPEOOBAaHHUSAMH IPOTPAMMBI M JOMYCTHJI OOJBIIEC OIMMUOOK M HEAOYETOB HYEeM
HEOOXOIUMO TSI OIICHKH <« 3.

IIpu npoBegeHUN KOHTPOJIBLHBIX PadoT:

OtmMmeTtka «5» cTaBUTCS 32 paboOTYy, BHIITOJHEHHYIO MOJTHOCTBIO O3 OIIMO0K U HE0UYETOB.

OtMeTka «4» CTaBUTCS 3a pabOTy, BBHIIOJHEHHYIO MOJHOCTHIO, HO MPU HAMYMHA B HEU HE
0oJee 0THOM TPyOOIi MK OJHON HETpyOOid OIIMOKY U OJTHOTO HeIouéTa, He OoJiee TPEX HEeJJOUETOB.

OtMeTka «3» CTaBUTCA, €CIM y4YalIUiics MPaBUIHHO BBINOJHUI HE MeHee 2/3 Bcell paboThbl
WM JOMYCTUI He OoJiee OJHOM rpyOoit omMOKH U ABYX HEAOYETOB, HE Oosiee OHON TpyOol OIMOKU
¥ OJHOW Herpy0oit omuoOKu, He 0oJiee TpeX HErpyObIX OMMUOOK, OJHOW HErpyOoil OmMMOKH U Tpex
HEZO0YETOB, NpU Hanuuuu 4 - 5 HEOouETOB.

OTtMeTKa «2» CTaBUTCS, €CIIM YUCIIO OIIUOOK U HEAOYETOB MPEBBICUIIO HOPMY IS

OIICHKH 3 WJIM NMPABUJILHO BBIMOJHEHO MeHee 2/3 Bcel paOoThI.

O0001EeHHbIE MJIAHBI OCHOBHBIX 3JIEMEeHTOB (U3HYECKUX 3HAHMIA:

OnemMeHTbl, 0003HaYeHHbIE * CUMTAIOTCS 00A3aTeNIbHBIMU Pe3yjIbTaTaMU O0y4YeHus, T.€. 3TO T
MUHUMAaJbHBIE TpeOOBaHUS K OTBETY Yydamlerocss O3 BBINOJHEHUS KOTOPBIX HEBO3MOXKHO
BBICTABIIEHUE yIOBIETBOPUTEIHHOM OIICHKH.

Du3nyeckoe sBJICHUE:

* [Ipu3HaKy SIBICHUS, TI0 KOTOPBIM OHO OOHAPYKUBAETCS (MJIU ONIPEIeTICHNE)

VYcnoBus, mpu KOTOPBIX MPOTEKAET SIBICHUE.

CBs13b JaHHOTO SIBIICHUS C IPYTHMH.

* OObsICHEHUE SBJICHUS HA OCHOBE HAyYHOU TEOpPHUHU.

* TIpuMepsI NCTIONTb30BAHMUS SBJICHUS HA MPAKTUKE (VITA TIPOSBICHUS B IIPUPOJIC)

DuU3HYeCKH ONbIT:

* Llenb ombiTa

* Cxema ombITa

Y cnoBHS, TPH KOTOPBIX OCYIIECTBIISCTCS OIBIT.

XoJ onbITa.

* PesynbTar omnbITa (€ro HHTepIpeTals)

Du3nyecKkas BeJIMYHHA!

* Ha3BaHue BETMYMHBI M €€ YCIIOBHOE 0003HAYCHHE.

Xapaktepu3yeMblii 00bEKT (SIBIEHUE, CBOMCTBO, IPOIIECC)
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Ornpenenenue.

* dopmyna, CBA3BIBAIONIAS JAHHYIO (PU3MUYECKYIO BETUYUHY C JPYTUMH.

* EnuHULIBI U3MepeHus

CrniocoObl U3MepeHus: BETUUUHBL.

DuU3NYECKHH 3AKOH:

CrnoBecHast popMyIupoBKa 3aKOHA.

* MaremaTu4yeckoe BBIpAKECHHE 3aKOHA.

* OnBIThI, MOATBEPKAAIOIINE CIPABEIMBOCTH 3aKOHA.

* [Ipumepsl MPUMEHEHUS 3aKOHA Ha MPAKTHKE.

VY ciioBUS TPUMEHUMOCTH 3aKOHA.

duznyeckas TEOPUS:

OnbITHOE 000CHOBAHUE TEOPUHU.

* OCHOBHBIE TIOHATHUSA, TIOJIOKEHUS, 3aKOHBI, IPUHIIUIIBI B TEOPHUH.

* OCHOBHBIE CIIEZICTBHS TEOPHH.

[TpakTHyeckoe NpUMEHEHUE TEOPUH.

['paHuLIbl TPUMEHUMOCTH TEOPUHU.

IIpubop, MexaHU3M, MAILIMHA:

* Ha3naueHnue ycTponcTBa.

Cxema ycTpoicTBa.

* [IpuHIMI JeWCTBUS YCTPOMCTBA.

* JIpaBuiia OJIB30BAHUS M IPUMEHEHHE YCTPOICTBA.

duznyeckne U3MepeHU:

* Onpezenenne 1eHbl JSJICHHS U Mpeerna u3MepeHus mpuoopa..

* OnpenensaTb abCONOTHYIO MOTPELUIHOCTh U3MEPEHUs pUdopa.

* OTOupaTh HYXHBIH IPUOOP U MPABUIBHO BKJIIOYATh €r0 B YCTAHOBKY.

* CHuMaTh NOKa3aHUs MpUOOpa M 3alUChIBaTh UX C y4YETOM aOCOJIIOTHOM MOTPEIIHOCTH
U3MEpEeHUsl.

OnpenensiTb OTHOCUTENBHYIO IOTPEIIHOCTD N3MEPEHUM.

IIpu npoBenenun 1a00paTopHbIX padoT:

«OTMeTKa 5» CTaBUTCS, €CIOU YYAIIUKUCS BBITIOJHSIET pPabOTy B TOJHOM OO0BEME C
coOMIoIcHueM  HEOOXOAMMOM  IOCIIEIOBATEIbHOCTH  MPOBEACHUS  OINBITOB UM U3MEPEHHI;
CaMOCTOSITENIbHO M PAllMOHAIBHO MOHTHPYET HE0OXOIMMoe 00OpYyIOBaHHUE; BCE OMBITHI MPOBOJAUT B
YCIOBUAX M pPEXHUMax, OOECHeyMBarOIIMX IOJyYeHHE MPAaBMWIBHBIX pE3yJlbTaTOB M BHIBOJOB;
coOmoaer TpeGoBaHus MpaBuil 0€30MaCHOCTH TPYAa; B OTYETE MPAaBUIBHO U AKKYypPaTHO BBIMOJIHSET
BCE 3alKCH, TaONHIIbI, PUCYHKH, YEPTEXH, rpapuKd, BHIYUCICHUS; MPABHJIBHO BBHIMOJHSIET aHAIN3

IIOIPELIHOCTEM.
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OTtMeTKa «4» CTaBUTCS, €CIIU BBITIOTHEHBI TPEOOBAHUS K OIIEHKE «5», HO OBLIO JOMYIIEHO JBa
- TP HeJloueTa, He OoJiee OHON HErpyOoi OIMOKH U OTHOTO HEeIOUETa.

OtmeTka «3» CTaBUTCS, €CliM paboTa BBHIMOIHEHA HE TIOJHOCThIO, HO 00BEM BBIOJIHEHHON
YaCTH TAaKOB, IMO3BOJISIET TMOJIYYUTh IPABHIBHBIE PE3YJIBTAThl U BBIBOJBI: €CJIM B XOJI€ TIPOBEICHUS
OTIBITa ¥ U3MEPEHUI ObLUIN JOMYIIEHBI OIIUOKH.

OTMeTKa «2» CTaBHUTCS, €CIIM pabdoOTa BBINOJHEHA HE IMOJHOCTHIO U OOBEM BBIIOJTHEHHOMN
gacTu pabOTHI HE MO3BOJISIET CACNATh MPABUIBHBIX BBIBOJOB: €CIIHM ONBITHI, H3MEPEHUS, BEIYUCIICHHUS,
HaOJIIOICHUS TIPOM3BOIMIIUCH HEITPABHUIIBHO.

IlepeyeHb OIINOOK:

rpyOBIe OIIMOKH:

-HE3HAHUE OTPEJICIICHUI OCHOBHBIX MOHATHI, 3aKOHOB, MPABWUJI, OCHOBHBIX IOJIOKEHUN TEOPHUH,
(dbopmy1, O0IIENPUHATHIX CUMBOJIOB 0003HaUeHUS (DU3NYECKUX BEJMYNH, €IUHUI] UX U3MEPEHHS,;

-HEyMEHHE BBIJCTUTh B OTBETE IJ1aBHOE,

- HEyMCHHE TPUMEHSTHh 3HAHUS U1 PEIICHHS 3a1a4 U OOBSICHEHUS (DU3MUYCCKUX SIBIICHUU;
HETPaBHILHO CPOPMYIUPOBAHHBIE BOMPOCHI 33Jaull MM HEBEpHBIC OOBSICHEHHS XOJa €€ pEIICHUS;
HE3HAaHWE TPUEMOB peIIeHUS 3a7ad, AaHAJIOTMYHBIX paHee pEIIeHHBIM B Kiacce, OLINOKH,
MOKA3bIBAIOIIME HENPAaBWILHOE TIOHMMaHHE YCIOBUS 33/1adyd WM HENpaBUIbHOE HCTOJKOBaHHE
peIIcHuS;

-HEYMEHHE YUTATh U CTPOUTH TPa(QUKN 1 IPUHIAITHATIHHBIC CXEMBI;

-HEyMEHHE TMOATOTOBUTH K paboTe yCTAaHOBKY MM JIabopaTopHOe 00OpydOBaHUE, MPOBECTH
OTIBIT, HEOOXOJIMMBIE PACUETHI, T UCIIOIh30BATh MMOyYCHHBIE JaHHBIE /17151 BEIBOJIOB;

-HEOPEKHOE OTHOIICHHUE K JIA0OPATOPHOMY 000PYIOBAHUIO U H3MEPUTEBHBIM MPUOOPaM;

-HEyMEHHE ONPENIEeNNTh TOKa3aHUe U3MEPUTEIHHOTO MPUOopa;

-HapyIleHne TpeOOBaHMii PaBUII O€30MaCHOTO TPY/Ia MPH BHIMOIHEHUN YKCIIEPUMEHTA;

HerpyOble OIIMOKH:

-HETOYHOCTH  (POPMYJIIMPOBOK, OIpPENEICHUN, TMOHSATHI, 3aKOHOB, TEOPHUH, BBbI3BAaHHBIC
HEMOJIHOTOM OXBaTa OCHOBHBIX TPU3HAKOB OIPEACTSEMOr0 TOHSATHS, OIIMMOKH, BbI3BaHHBIC
HECOOIIOJICHHEM YCIOBUH MPOBEICHHS OIBITA WA U3MEPEHUS

-OIMMOKKA B YCIOBHBIX OOO3HAUEHUSX HA MPUHIUMHAIBHBIX CXEMaX, HETOYHOCTH YepTeKeH,
rpauKoB, cxem;

-ITPOITYCK HMJIM HETOYHOE HANMCAHHe HAMMCHOBAHWH €IMHUIT (PU3NICCKUX BEITUYMH,

-HepalMOHATBHEIN BEIOOP X012 PEIICHUS, HEOUEThI:

-HEepallMOHANbHBIC 3alMCH TPH BBIYMCICHUSAX, HEPAIMOHATBHBIE TIPUEMBl BBIYMCIICHUH,
peoOpa3oBaHuil M pEIICHHI 3a/1a4;

-apupmeTyeckue OmMUOKM B BBIUUCICHUAX, €CIM OTH OIMMOKKM TpyOO HE HMCKaKaT

peanbHOCTb IOJIYYEHHOTO PE3YJIbTaTa;
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- OTJENbHBIC TIOTPEITHOCTH B ()OPMYITHPOBKE BOMIPOCA UITH OTBETA;

-HeOpEKHOE BBIMOHEHHE 3aAITHCEH, YEPTEKEH, CXeM, TPAPHUKOB;

-opdorpadudeckre u MyHKTYaIIMOHHBIE OIIUOKH.

2.ConepskaHue MporpaMMbl Y4eOHOr0o Kypca:

[Tporpamma cocraBneHa Ha 170 dacoB (5 4acoB B HeJIeI0) Y4eOHOM HArpy3KH.

[TporpamMmmoii mpemxycMoTpeHo mnpoBeneHrne 11 KOHTPOJNBHBIX pPabOT, ABYX J1a0OpaTOPHBIX
IIpakTUKyMOB 110 10 yacos.

2.1 TemaTn4yeckoe NJIAHUPOBAHME:

Ha3Banue pa3aena/rtemsl Bcero yacos
IJEKTPOJANHAMUKA 51
ITocTOSITHHBIN IEKTPUUECKUIA TOK 19
MaruuTHOE T10J71€ 13
DNeKTpOMarHeTu3M 9
[lern mepeMeHHOTO TOKa 10
IJEKTPOMATI'HUTHOE U3J1YYEHUE 43
N3nyuenue npuém 3aeKTpOMarHUTHBIX BOJIH paauo 1 CBY-nuanazona 7
I'eomerpuueckas onTuka 17
BonnoBas onTtuka 8
KBaHTOBast TEOPHSI AIIEKTPOMArHUTHOTO U3TYYEHUS M BEIIECTBA 11
®U3NKA BBICOKUX DHEPTUH 16
®u3nka aTOMHOTO si/1pa 10
DneMeHTapHbIE YaCTHUIIbI 6
IJIEMEHTBI ACTPO®U3NKHU 8
Oomronus Beenennon 8
®U3NYECKHUHN MPAKTUKYM 10
OBOBIIAIOHIEE ITIOBTOPEHHUE 29
Bsenenue 1
Mexanuka 7
MornexymsipHas Gpusnka 6
DNeKTpoIUHAMUKA 8
DIEeKTPOMarHuTHOE U3JIy4EHUE 5
®u3suka BBICOKUX DHEPIUil 2
PesepBHOoE Bpems 13
Hroro: 170
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Coaepsxanue nmporpaMmsl y4e0HOro Kypca:

AJIEKTPOANHAMMUKA (51 uv)

IHocTostHHBIN 1ekTpUYecknii TOK (19 4)

Onektpuyeckui Tok. Cuna Toka. McToyHUK TOKa. MICTOYHUK TOKAa B 3JIEKTPUUYECKOU IICIH.
3akon Oma i OgHOPOAHOTO mNpoBOAHMKA (ydacTka 1enu). ConpoTUBIECHUE MPOBOJHUKA.
3aBUCHMOCTh YJIETBHOTO COMPOTUBIICHUS MPOBOJHUKOB M IMOJYIMPOBOJHUKOB OT TEMIIEPaTyphI.
CaepxrmipoBoauMocTb. CoeIMHEHHS] TMPOBOJHUKOB. PacdyeTr CONMpOTUBIEHUS SJEKTPUUYECKUX LICTICH.
3akon Oma g 3aMKHYTOW Ienu. PacueT cuibl TOKa M HANpPsDKEHUS B DJIEKTPUYECKUX IIETIsX.
N3Mepenne cuibl TOKa U HanpspkeHus. TernmoBoe AEHCTBUE AJIEKTPUUYECKOro Toka. 3akoH JIkoyis—
Jlenna. Ilepenaya MOIIHOCTH 3JEKTPUYECKOTO TOKA OT MCTOYHHMKA K MOTPEOUTENIO. DISKTPUUECKUI
TOK B pacTBOpax M pacruiaBax 3JE€KTPOJIUTOB.

JlaGopaTopHble padoOThbI:

1. UccnenoBanue cMEIaHHOTO COEIMHEHUS TIPOBOIHUKOB.

2. N3yuenue 3akoHa OMa /1j1s IOJTHOW LIETH.

MATHUTHOE NOJIE (13 4)

MarnutHoe B3auMojelcTBUE. MarHuTHOE I0Jie ANEKTPUYECKOro Toka. JIMHMM MarHUTHOMN
uHAyKnuu. JlelicTBUe MarHUTHOTO MOl Ha MPOBOJHUK ¢ TokoM. Cuina Amnepa. Pamka ¢ TokoMm B
OJIHOPOJIHOM MAarHUTHOM IoJe. [[eficTBrue MarHUTHOTO TOJIA Ha JABUXKYIIUECS 3apsKCHHBIC YaCTHIIBI.
Cuna Jlopenmna. Macc-cniektporpad u mukiaoTpoH. [IpocTpaHCTBEHHBIE TPACKTOPUU 3aPSIKEHHBIX
YacTUI] B MarHUTHOM ToJie. MarHuTHbIE JIOBYIIKH, paJMallMOHHbIE Mosca 3emun. B3zaumopeiicTBue
ANEKTPUUYECKUX TOKOB. MarHUTHBIA MOTOK. DHEPrusi MarHUTHOTO MOJS TOKa. MarnuTHoe moJsie B
BemecTse. PeppoMarHeTusm.

QJIEKTPOMATHETU3M (9 4)

OJIC B NOpOBOJHUKE, ABMKYIIEMCS B MAarHUTHOM IIOJIe. ODJIEKTPOMAarHUTHash WHIYKIIUS.
CrocoObl mony4YeHus: WHAYKIMOHHOTO Toka. OmbiTel ['eHpu. Hcmonb3oBaHuE 3IEKTPOMArHUTHON
WHIYKIMUA. ['eHepupoBaHHE TEPEMEHHOTO JJEKTPUYECKOTO ToKa. llepemaua siaeKTpodHEpruu Ha
paccTosiHue.

®poHTaNbHAA Ja0opaTopHas padora:

3. U3yuenue siBI€HUS SIEKTPOMArHUTHOW UHIYKIIUH.

e nepemennoro Toxa(10 1)

BekTopHble uarpaMmBbl 71 OMMCAHUS TIEPEMEHHBIX TOKOB W HampspKkeHui. Pesucrop B 1enu
nepemMeHHOro Toka. KoHaeHcatop B LienM mepeMeHHOro Toka. Karylika HWHIYKTUBHOCTH B ULENHU
nepeMeHHoro Toka. CBOOOAHBIE TapPMOHMYECKHE 3JIEKTPOMATrHUTHBIE KOJIeOaHWsI B KOJieOaTeIhHOM
koHType. KonebarenbHbIi KOHTYp B IIEMM TEPEeMEHHOro Toka. [IpuMecHBI TOJYyIPOBOJIHUK —
COCTaBHAsl 4acTh 3JIEMEHTOB cxeM. [lomynpoBoaHUKOBBIN 1o, TpaH3ucTop.

IJIEKTPOMATHUTHOE U3JIYYEHUE (43 4)
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Mziyyenrien mpUéM VIEKTPOMATHMTHLIX BWH paauo — 1 CBUY-gunana3ona (7 4)

DNEeKTpOMAarHUTHBIE BOJIHBL. ~ PacmpocTpaHeHWe  SJICKTPOMATHUTHBIX  BOJIH.  DJHEPTUs,
MepeHoCcuMast JEKTPOMAarHUTHBIMU BOJIHAMU. J{aBlieHNE U UMITYJIBC 3JIEKTPOMArHUTHBIX BOJIH.

CnekTp DBJeKTpOMAarHUTHBIX BOJH. Pamuo- u  CBY-BoaHBI B CpeAcTBax  CBS3M.
Pagnorenedonnas cBs3b, paguoBelIaHue.

TEOMETPUYECKAS OITTUKA (17 4)

[Tpunuun Troiirenca. Otpakenue BosiH. IIpenomiienne BosH. ucnepcus ceera. Iloctpoenue
M300pakKeHUH W XoJa Jiyde mpu mpejomiieHur cBeta. Jlmnspl. Cobuparomiue auH3b. M300pakeHne
npenMera B coOupatomieid nunze. Popmyna TOHKOM cobuparomieil nuH3bl. PaccenBaroriye JTHH3BL
N300paxkenne mpeamera B paccewBaromeil imuH3e. DOKYCHOE pacCTOSHHE M ONTHYECKas CHiia
CUCTeMBl W3 JBYX JHH3. UermoBedeckwil Iia3 Kak onTudeckas cucrema. ONTHYECKHE MPUOOPEI,
YBEJIIMYUBAIOILIUE YTOJ 3PEHHUS.

JlaGopaTtopHas pabora:

4. 3mepeHue noka3aTelis peIoMIICHUs CTEKIA.

BOJIHOBAS OIITUKA (8 u)

Wutepdepentus BonH. BaumHoe ycuienue u ociaabieHne BOJIH B IPOCTPAHCTBE.

Wntepdepenmus ceeta. dudpakmus ceera. JudpakiunonHas pemierka.

JlabopaTopHble padoThbI:

5. Habmonenne unrepdepeHuu u qudpakiiuy CBeTa.

6. 3mepenHue JIMHBI CBETOBOM BOJHBI C TOMOIIBIO AUPPAKIIHOHHON PEIIETKH

KBAHTOBAS TEOPUSA DJIEKTPOMATHUTHOI'O U3JTYUYEHUSAMU BEHHIECTBA
(119)

TennoBoe uznydenue. Potordpdexr. KoprnyckynsipHo-BOIHOBOH Ayann3M. BosmHOBEIE CBOMCTBA
yactull. Crtpoenue aroma. Teopusi atoma Bojgopona. llornoimieHue M M3aydyeHHE CBETa aTOMOM.
Jlazepsl. DnekTpUUYECKUi pa3psl B ra3ax.

®poHTaNbHAs JadopaTopHas padoTa:

7. HabmroeHue MTMHEN4aToro v CIjIoUIHOTO CIIEKTPOB UCITYCKaHUS.

®UBUKA BLICOKUX SHEPI'AH- (16 1)

®Du3ukKa aToMHOro sapa -(10yq)

CocrtaB aTOMHOTO sijipa. DHEPTUs CBSI3W HYKJIOHOB B siipe. EcTecTBeHHass paan0aKTUBHOCTb.
3aKOH pPaJAMOAaKTHUBHOTO pacmana. VcKyccTBeHHass paJgrMOaKTUBHOCTh. lcmonb3oBaHue »HEpruu
neneHus sanep. SAnepHas sHepreTuka. TepMosiaepHblid cuHTE3. SnepHoe opyxkue. buonoruueckoe
JeCTBHE PaJIMOAKTUBHBIX U3ITy4YeHUH.

JlaGoparopHas padora:

8.M3yueHnne B3auMOICUCTBUS YACTHI] U SIACPHBIX peakiuii (1mo ¢poTtorpadusim).

SJIEMEHTAPHBIE YACTHUIBI (6 1)
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Knaccudukanus sneMeHTapHbIX dacTull. JlemToHel Kak (yHIaMEHTATbHBIE YaCTHIIBL
Knaccudukanus u cTpykTypa aapoHoB. B3anmoaelicTBiue KBapKOB.

IJIEMEHTBI ACTPO®PU3UKU (8 1)

IBosronusa Beeaennoit

CtpykTypa BCEJEeHHOW, ee pacumpenue. PasOeranume ramakTuk. 3akoH — XaOoOma.
Kocmonornueckas monens panHell Beenennoil. Opa usnyuenus. Hykneocunres B panHeil BeceneHHOM.
OOpa3oBaHne acTPOHOMHUYECKHX CTPYKTYp. DBoiouus 3Be3d H dBoyolus CONHEYHOW CHCTEMBI.
Opranunueckas *u3Hb Bo BceaeHHOM.

®U3BNYECKH TPAKTUKYM (10 u)

OBOBIIAIOUEE IOBTOPEHME (29 4)

Beenenue -(1 1)

®u3uka B MO3HAHUM BEIIECTBA, M10JIs1, IPOCTPAHCTBA U BPEMEHU.

MaTepUalbHON

Mexanuka -(7 1)

1. Kunemarrka paBHOMEPHOTO JBUKEHHUS TOUKH.

2.KuHemaTuka nepuoJuYeCcKOro ABUAKEHUS MaTepUaIbHOU TOUKHU.

3./luHaMyKa MaTepUuaIbHON TOUKH.

4.3aKOHBI COXpaHEHMUSI.

5./IlnHaMUKa MEpUOIUYECKOTO ABUKECHHUS.

6.CraTuka.

7.PensaTuBUCTCKAas MEXaHUKA.

Mouiexyasipaasi puzuka- (6 4)

MounekynsipHasi CTpyKTypa BeIIecTBa.

MonekynsapHO-KUHETUYECKAsl TEOPUS UACAIBHOTO rasa.

TepMmoauHamuka.

Kuakocts 1 nap.

Tsepnoe teno.

MexaHnyeckue BOJHbI. AKYCTHKA.

JIeKTpOIMHAMUKA- (8 1)

CWIBI 2JIEKTPOMArHUTHOTO B3aMMOICUCTBHS HEMOABM)KHBIX 3aPs/IOB.

DHeprus MMEKTPOMATHUTHOTO B3aUMOJICUCTBUS HEMOABHUKHBIX 3apsJIOB.

3akoH OmMa.

TennoBoe neicTBHUE TOKA.

Cuiibl B MArHUTHOM TIOJIE.

OHeprusi MarHUTHOTO MOJIS.

DNEeKTPOMarHeTU3M.

28



[{enn nepeMEeHHOr0 TOKA.

JIeKTPOMATHUTHOE n3JTy4eHue (5 1)

N3nydenre u mpueM 3JIEKTPOMAarHUTHBIX BOJH paauo-u CBY-nuanazona.

OtpakeHue 1 MpeJoMIICHUE CBETa.

OnTuueckue mpuOOpHI.

BousiHoBas ontuka.

KBaHTOBas TeOpUs 371EKTPOMAarHUTHOI'O U3TyYEHHS U BEILECTBA.

Du3uKa BLICOKMX JHePruii (2 1)

®u3rKa aTOMHOTO SIpa.

DJIeMEHTapHBIE YaCTULIBI

Pe3epBHoe Bpems (13 u)

s o6yuyenus pusnKe ydamuxcs Ha AesITeTIbHOCTHON OCHOBE HE00X0auMa MOCTOsIHHAS O1opa
nporecca o0yueHus Ha IEMOHCTPAIIMOHHBIN (PU3NYECKUI SKCIIEPUMEHT U Ha TabopaTopHbIe padOTHl U
onbIThl. OOs3aTeNbHBIC JEMOHCTPAIMK TEPEUYHCICHBI T0CIE KaKIOro pasjena (QHU3UKH, KOTOpHIC
m3ygatorcss B 11-x  kimaccax.®u3myeckuié ~ KaOMHET  OCHAIIEH  TOJHBIM  KOMIUIEKTOM
JEMOHCTPALIMOHHOTO U JabopaTopHOro o0opynoBaHus B coOTBeTcTBHHM C [lepeuneM yueOHOTO
o0opynoBaHus Mo (HU3HKE.

-JleMoHCTpanimOHHOE  O0OpYZOBaHHE OOECIeYMBAET BO3MOXHOCTh HAONIONEHHS  BCEX
U3Y4aeMbIX SBJICHMH, BKJIIOYEHHBIX B JAaHHYI [pPOrpaMMy, KadeCTBEHHOE M KOJWYECTBEHHOE
UCCIIeIOBAaHHUE MPOLIECCOB U M3y4aeMbIX 3aKOHOB. CHCTeMa JAEMOHCTPALMOHHBIX OINBITOB MO (pu3mke
IpearnoiaraeT UCHOJIb30BAHNE, KAK aHAJIOTOBBIX (CTPEIOYHBIX) JIEKTPOM3MEPUTENbHBIX MPHUOOPOB,
TaK U HU(POBBIX.

-JIaGoparopHoe 06opyaoBaHNEe XpaHUTCS B IKadax BIAOJb 3aHEH U OOKOBOUM CTEHBI KaOMHETa
C TeM, 4ToObl ObUT OOecmedeH MpsAMOIM MOCTym KaJeT K 3TOMY OOOpYJIOBaHHUIO B JIFOOOH MOMEHT
BpPEMEHHU.

Hcnonp30BaHnEe TEMaTHUYECKUX KOMIUIEKTOB JIAOOPAaTOPHOI0 000PYJOBaHMSI IO MOJIEKYIISIPHOM
¢bu3nKe, MEKTPUUYECTBY MO3BOJIAET: (OPMUPOBATH 00IIeyyeOHOE yMEHUEe MOoa0MpaTh HEOOXOAUMOE
00OpyZ0BaHUE JJIsl CAMOCTOSITENILHOIO HCCIIE0BAaHMS; MPOBOAUTH HKCIEPUMEHTANIbHbIE paboThl Ha
mo00M JTane ypoka; MPOBOJMTH HCCIEAOBAHUS Ha 33/JaHHYI0 TEMYy 0 OKOHYaHHUU H3YYEHUS
«MexaHUuKn» U «INEKTPOJUHAMUKI» U BO BHEYPOUHOE BPEMS.

Kabuner ¢pusnuku cHaOXeH 3JIEKTPUUECTBOM M BOJOW B COOTBETCTBHM C MPaBUJIAMU TEXHHUKHU
6e3onacHoctu. K maGoparopHbIM cTojlaM THOJBOIUTCS TEepeMEeHHOe HampsbkeHue 36-42B ot muta

KOMILJIEKTa 3JIeKTpocHabkeHus. K JeMOHCTpallmOHHOMY CTOJTy MOJIBEAIeHO HampsbkeHue 42 u 220B.
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Kabuner ¢pu3uku ocHareH:

KOMILJIEKTOM TEXHUYECKUX CPENICTB OOYUYEHHsS, KOMIIBIOTEPOM C MYJIbTHMEIHA MPOEKTOPOM,
SKPAaHOM M MHTEPAKTUBHOU JIOCKOM;

yueOHO-METOIMYECKOM, CIPABOYHON H HAYYHO-TIOMYJISIPHON JuTepaTypoil (ydeOHUKaMH,
cOOpHUKaMU 3aj1a4, )KypHAJIaMH | T.II.); KAPTOTEKOH ¢ 33AaHUSAMU JUIS MHAWBUIYAIBHOTO OOyUeHHUS,
OpraHU3allMi CaMOCTOSITEIBHBIX PAa0OT y4yamuxcs, MPOBEACHUS KOHTPOJIBHBIX pabOT; KOMILIEKTOM
TEMaTUYEeCKHX TaOJHMI[ 10 BCEM pasJiesiaM IIKOJBHOTO Kypca (M3UKH, MOPTPETAMH BbIIAIOIIMXCS

(hU3UKOB.
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3.2.Kanenaapuo-tematuueckoe mianupoBanue 11 kaace (170 yacos, 5 yacoB B Hememo) Ha 2022/2023 yueOHbIii 1o

Nen/m | Tema ypoka DJIeMeHTHI COJlep:KaHus ®opmMbl ypoka u  BHAbI | DOpMBI KOHTPOJISI
AeATeJbHOCTH ( B cooTBeTCTBMH €
AHUC « ITaparpad»)
1/1 DNEeKTpUYECKU  TOK. | DJIEKTpUUECKHUe 3apsiibl B JBIOKEHUH. DinekT- | CucremarusupoBars 3HaHus o | PaGora Ha
Cuna Toka pUUYECKHII  TOK. YCJIOBUS  BO3HHMKHOBEHHS | (pu3HuUECKOU BEJIMYMHE Ha | ypoke(yCTHBIE OTBETHI)
anekTpuyeckoro Toka. Hanpasnenue toka. Cuna | npuMepe CHUIIbl TOKA;
ToKa. Equnnna cuiel Toka. CBA3b CUIIBI TOKA C | YPOK U3Y4EHHUs HOBOT'O
HaIlpaBJICHHOU CKOPOCTBIO. [TocTrosiHHBIN | MaTepuaiia (JIEKLIMSI)
ANEKTPUYECKUN TOK. /[emoncmpayuu. Y CIIOBUS
CYLIECTBOBAaHUS  DJIEKTPUYECKOIO  TOKAa B
IIPOBOJHUKE
2/2 Hcrounnk TOKa | YCIIOBHE CYIIECTBOBAHUSI TOCTOSHHOTO TOKa B | -OOBSACHATH YCTPOMCTBO u | Pabota Ha
Bxongnas koHTposbHas | npoBogHuKe. McTOUHMK TOKa. ['albBaHMYECKUM | PUHIIAIL necTBus | ypoke((ppoHTaIbHBIH
pabota DIIEMEHT. HopmanbHeie JJIEKTPOJHBIE | TAJIbBAHUYECKUX 3JIEMEHTOB | OIPOC)
noteHuuansl. JJIC raJpBaHUYECKOrO MEMEHTA. | U aKKyMYJIATOPOB;
-00BICHSTH JEUCTBUS
JIEKTPUIECKOTO TOKa Ha

npuMepax ObITOBBIX U
TEXHUYECKUX YCTPOUCTB;
-OIUCHIBATh MEXaHU3M
nepepacIpeeeHus

QJICKTPHUYCCKUX 3aps/10B




B TaJbBaHMYECKOM  JJIEMEHTE
BomnbTa;
YPOK U3Y4EHUS HOBOT'O
MaTepuana
3/3 Hctounuk  toxka B | CTopoHHHME cuibl. [IBmkeHue 3apshbkeHHBIX | -OnMChIBaTh ocobenHoctH | Pabora Ha
JIIEKTPUYECKOM LETN yacTull B HcToyHHKe Toka. DJIC HMCTOYHMKA | IBMXKEHUS 3apsHKCHHOM 4YacTHULBI | ypoKe((ppOHTAIbHBIHN
TOKa. ENMHUIA 37IEKTPOIBUKYILIEH CUIIBL. B QJIEKTPOJINTE UCTOYHUKA TOKA; OIIpOC)
YPOK 3aKpEIlICHHS] U3y4YEHHOTO
4/4 3aKoH Oma s | Hanpsbxkenwe.  3aBucumocTh  cuiabl  TOKa B | -PaccumTeiBaTh 3HaueHus | CaMmocTosTenbHas
OJIHOPOJIHOTO IIPOBOJHHUKE OT NPWIOKEHHOIO K HEMY | BEJIUYMH, pabora
MIPOBOAHMKA (y4acTKa | HaIPSKEHHUS. OaHOpOaHBIN IIPOBOJHMK. | BXOJSIIMX B 3aK0H OMma;
LIETIH) ConpoTusieHue MPOBOJHMKA. -aHAJIM3UPOBATh
EnuHuna conpoTuBiieHus. BOJIBT-aMIIEPHYIO
3akon OMa 711 OTHOPOJAHOIO IIPOBOIHUKA. XapaKTEpUCTHKY MTPOBOJHUKA;
BonbT-amnepHas xapakTepucTHKa MPOBOAHMKA. | YPOK U3y4YEeHUs HOBOTO
Hemonctpauuu. [lageHue noTeHnuana BIOJb | MaTepuana(JIeKIus)
IIPOBOJHMKA C TOKOM
5/5 ConpoTHBieHue ConpoTuBieHne — OCHOBHasl dJekTpuueckas | -OObICHATH npuuuny | Pabora Ha
IIPOBOJIHHUKA XapaKTepUCTHKAa TPOBOJHUKA. 3aBUCHMOCTb | BOSHUKHOBEHUS CONPOTUBIICHUS B | YpoKe((ppOHTAIBHBIN
COIPOTHBIIEHUS OT TEOMETPUUYECKUX PA3MEPOB U | POBOIHUKAX; omnpoc,
Marepuaja NpOBOJHHMKA. [ MaApoauMHAMuYeckas | -OObSICHATh YCTPOWCTBO U | CAaMOCTOSITENbHAs
AQHAJIOTHSI CONPOTUBIIEHUS TPOBOJHHKA. MIPUHIIMII paboTa)

VYneneHoe conpoTuBiieHre. EquHNNa yieapHOro

COIIPOTUBJICHU. PeBI/ICTOp

JIEWCTBUA PEOCTATA;

-~aHAJIM3UPOBATH 3aBUCUMOCTDb
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COIIPOTUBJICHUA IIPOBOAHHKA OT
€ro YyACIBbHOI'o COIIPOTUBJICHHA,
IJIMHBI MMPOBOJHMKA M ILJIOIIaAu

€T0 IOIICPEYHOI'0 CCUCHU A,

YpOK U3YYEHUS HOBOTO
MaTepuasa
6/6 3aBUCUMOCTh 3aBUCHUMOCTb  YJIE€IBHOIO COIIPOTHUBIICHUS | ~AHAIM3UPOBATh  3aBUCUMOCTH | Pabota Ha
yIIeJIBHOTO COIPO- | MPOBOAHUKOB OT TeMIlepaTypbl. TemrepaTyp- | COMPOTUBICHUS METaUNIMYECKOro | ypoke((ppoHTambHBIM
TUBJICHUS IPOBOJHUKOB | HBIH KOO(PPUIIMEHT COMPOTUBIICHUS. IPOBOJHMKA M TOJIYIMPOBOIHHUKA | OMPOC,
Y TIOJTYIPOBOJHUKOB OT | Y AETBHOE CONPOTHBIICHHE MOTYIPOBOTHUKOB. oT TEMIIEPATyPHI; YPOK | CaMOCTOSITETIbHAS
TeMIepaTypbl CoOcTBeHHast MIPOBOJIUMOCTH | 3aKPETICHUS U3YYCHHOTO paborta)
MOJIYTIPOBOTHUKOB. Hemoncmpayuu. 1.
3aBUCHUMOCTh COMPOTUBIICHUS METaNIMYECKUX
IIPOBOJTHUKOB OT TEMIIEpPaTYPHI.
2. UM3MmeHeHHWE CONPOTHUBICHHS IOJYIIPOBO/-
HUKOB IIPU HATPEBAHUU U OXJIAXKICHUU.
717 CBepXIpoBOIMMOCTh CeepxnpoBoauMocTb.  Kputnueckas temme- | -[IpeacraBnsts otnuuue | PaGora Ha
parypa. JIBYDKEHUS 3apsDKEHHBIX YacTHI[ B | YPOKe(CaMOCTOSATEIbHA
OTnuune JBWKEHUS 3apsDKEHHBIX YaCTHIl B | MMPOBOJHUKE M CBEPXIIPOBOJTHHKE; | s paboTa)
IPOBOJTHUKE U CBEPXIPOBOJHUKE™. | YPOK U3yYeHUS HOBOT'O
N3oronnueckuii 2 pexr. Marepuania
KynepoBckue napsl
8/8 CoenuHeHus ITocaenoBaTenbHOE COeJUHEHUE. -UccnenoBare mapamnensHoe u | PaboTa Ha ypoke

IIPpOBOAHHUKOB

O6H_[CC COIIPOTUBJICHUEC TIPH IMOCJICAOBATCIIBHOM

OCICI0BATCIIbHOC COCAMHCHUA
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COCIMHCHUH  TPOBOAHHMKOB. [lapamnensHoe

COCOAMHCHUC. BHCKTPI/I‘-IGCKB.SI IMpOBOANMOCTD

npoBoaHUKA. [IpoBoaMMOCTE 1Ny Ipu Inapai-
JIEIIbHOM

COCAMHCHUU ITPOBOJJHUKOB.

FI/I,I[pOI[I/IHaMI/ILICCKaH aHaJIoTuA mociaeg0oBa-

TCJIBHOTO W IMapauICIIbHOTO COCIAUHCHHA IIPO-

BOJIHUKOB. CMerragaoe coeMHEHNE
IIPOBOJTHUKOB.
Jlemoncmpayuu. PeoctaThl, NOTEHIIMOMETPHI,

Mara3nuHbl COHpOTI/IBJIeHI/Iﬁ

TTPOBOTHUKOB;
-IIPECTaBIATE pe3yabTaThl
HUCCIEI0BAHNNA B BUIE TaOJIMNIL;

KOMOMHHMPOBAHHBIN YPOK

9/9 Pacuer comporuBnenus | Pacder compoTHUBIEHHS CMEIIAHHOTO coenu- | - PaccuuThiBath comportuBiieHus | PaGora Ha
ANEKTPUYECKUX LIeTIel | HEHUS MPOBOJHUKOB. DIEKTPUYECKHE CXEMBI C | CMEIIAHHOTO COEIMHEHUS | ypoKe(caMOCToATeIbHA
nepeMblukamMu. TOYKM € paBHBIMH  TO- | IPOBOJHUKOB; YPOK MPHUMEHEHHUs | sl paboTa)
TEHIIMAJaMH B JJIEKTPUYECKUX cxeMax. MOCTHK | yMEHHS U 3HAHUU
YurcroHa.
Hemoncmpayuu. Moctuk YUtcrona
10/10 | JIaGopatophast paborta | Jlaboparopnast padora Ne 1. «MccnenoBaunue | -M3ydatsb JKCIiepUMeHTanbHO | JlJabopaTopHas paboTa;
Ne 1 CMEIIaHHOTO COeTMHEHHSI TPOBOTHUKOBY XapaKTePUCTHKH CMEIIaHHOTO | OTpabOoTKa
COEMHEHUS TIPOBOHUKOB; MPAKTUIECKUX
-Hab6monars, U3MEPSTh U | HABBIKOB, OTYET O
000011aTh B mpolecce | 1abopaTopHoil pabdoTe
SKCIEPUMEHTATbHON nesi-
TEIbHOCTH;

VYpoxk-npaktuueckas pabora
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11/11 | KoutponsHast  pabota | Koutpomsnas pabora Ne 1. «3akon Owma s | - [TpumeHaThH nonydeHHbie | KoHTponbHas pabota
Ne 1 y4acTKa HEenu» 3HAHUA K PELICHHUIO 3a/1a4.
YpoK  KOHTpOJISI W  OLEHKH
3HaHUM.
12/12 3aKkoH Oma U1 | 3aMKHYTasi Ielb C OJHUM HCTOYHMKOM Toka. | -DopmymupoBath 3akoH Oma st | PaboTa Ha ypoke,
3aMKHYTOM LTI HampaBnenne Toka BO BHEIIHEH LENU. 3aKOH | 3aMKHYTOH LIEIH; CaMOCTOsTEIbHAs
Oma ans 3aMKHYTOM ILIeTIM ¢ OJHUM HMCTOYHH- | -HAOJI0AaTh 3aBUCUMOCTH | paboTa, TecT
KoM. BnemHee comportuBieHue. BHyTpeHHee | HaNpsKEHUS Ha 3aKUMax
COMPOTHUBIIEHWE HCTOYHHMKA Toka. CHia TOKa | HCTOYHHMKA TOKa
KOPOTKOT'O 3aMbIKaHUSI. OT Harpys3Ku;
Hemoncmpayuu. YPOK U3Y4EHUS HOBOTO
1. DJIC wu BHyTpEHHEE CONpPOTHUBIICHHE | MaTepHUaa
HCTOYHHKA TOKa. 3akoH OMa I MOJHOH IIEIH.
2. 3aBUCHMOCTh HANpsOKEHUS Ha 3aKUMax
UCTOYHUKA TOKAa OT HArpy3K; OIpEIeNeHue
BHYTPEHHETO COIIPOTUBIIEHUSI UICTOYHHKA.
13/13 | Jlabopatopuast paborta | Jlaboparopnast pabota Ne 2. «M3yuenue 3akona | -M3mepsite DJIC u BHyTpenHee | JlabopatopHast paboTta;
Ne 2 OmMa Jy1st TOJTHOM TIeTTN COTIPOTHUBIIEHNE UCTOYHHUKA TOKA; | OTpabOTKa
-HaOmoMaTh W 0000maTh B | MPAKTHYECKUX
IIpOLECCE  AKCIEPUMEHTAJIbHOM | HABBIKOB, OTY4ET O
JeSATEIbHOCTH. naboparopHoit pabote
VYpok- npakTudeckas padbora
14/14 | 3akoH Oma Ut | 3aMKHYyTasl 1elb ¢ HECKOJbKUMH HCTOYHUKAaMU | - BBIMONHATH pacueTsl cuiibl Toka | Pabota  Ha  ypoke
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3aMKHYTOM LEMH.
Pacuer cuibl TOKa H
HaIpsHKEHUS B

QJICKTPHUYCCKUX LEIIAX

TOKa. BCTpe‘IHOG U COIJIaCOBAHHOC BKIIFOUYCHUA

nociacaoBarCiabHO COCAMHCHHBIX HWCTOYHHKOB

Toka. 3akoH OMa Ui I C HECKOJBKUMU

HCTOYHMKAMH TOKa. Pacuer cmibl TOKa H

HaIPsAKCHUA B OJICKTPHUYCCKUX LOCIIsX.

U HaOpsSOKEHWM Ha  ydacTKax
3JIEKTPUYECKUX LIETIEH;

YPOK 3aKpEIUICHHUS U3YYEHHOTO

CaMOCTOATCIIbHaA

pabora

Jemoncmpayuu. CoelMHEHUE DIIEMEHTOB B
Oarapeun
15/15 | U3smepenne cunbl Toka | LluppoBbie u  aHanoroBbie anekTpuueckue | -OmpepensaTe  1eHy  jAeneHus | PaboTa Ha ypoke
U HaNpsDKEHUs npubopsl. AMiiepMeTp. Bkitouenue aMmmepmerpa | aMmnepMeTpa v BOJIbTMETPa; CaMOCTOSITEIbHAs
B uenb. Ilynr. BoapT™merp. BxitoueHue | -usMepsrhb CHITY TOKa u | pabora
BOJIbTMETpa B 1enb. JloO0aBouHOE compo- | HaNpsKEHHUE
TUBJICHUE. Ha pas3InYHbIX y4JacTKax
Jemoncmpayuu. 1Tonbop nIyHTa K aMInepMeTpy | 3JeKTPUYECKOH LIeny;
1 100aBOYHOTO COMPOTHUBIIEHUS K BOJIBTMETPY -paccUuTHIBaTh 3HAYCHHS IIYHTA
1 100aBOYHOTO CONIPOTUBIICHHUS.
VYpok- npakTuueckas paborta
16/16 | TemnoBoe neiictBue | Pabora snexTpuyeckoro toka. 3akoH J[xoyns - | -Beraucnsats paboty u MomHocTh | PabGoTa Ha
ANEeKTpUYecKkoro Toka. | Jlenna. MomHOCTb 371€KTPUUECKOT0 TOKa ANEKTPUYECKOTO TOKA; ypoke(peleHue 3aaad,
3axoH [[xoyns -Jlenna -IIPUBOJIUTH IIPUMEPHI TEIJIOBOTO | CAMOCTOSITEIIbHAS
JIecTBUS TOKA. paborta)
KomOuHupoBaHHBIH ypOK.
17/17 [Tepenaua MakcumanibHass ~ MOIIHOCTh,  IepenaBaeMasi | BbIsICHATH ycnoBue | PaGota Ha
ANEKTPOIHEPTUH OT | MOTPEOUTEITIO. COTJIACOBaHUS Harpy3Kku U | ypoke(peueHue 3aaad
UCTOYHHKA K | [ToTepr MOIITHOCTH B MOJBOASALINX MPOBOJAX uctoyHuka. KoMOWHUpPOBaHHBIH |
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MOTPEOUTEITIO YPOK. CaMOCTOSITeNIbHAs
pabota)

18/18 | DnekTpUyYeCKHii TOK B | DICKTPOJIHTHL Onexkrpoauruueckas | -OnuceiBaTh apnenue | Pabora Ha ypoke
pacTBopax M paciuiaBax | AUCCOIMALMS. DIEKTPOIIU3. ANEKTPOIUTUYECKOM
ANEKTPOJIUTOB 3axon Dapajes. JCCOLMAIUY;

[ocrostnnass ®apaznes. OObeIMHEHHBIH 3aKOH | -(hOPMYIHPOBATH 3aKOHBI
®apanes. [Ipumenenne anexktponunsa.B TexHuke: | Gapanes;

raJibBaHOCTET U, raJibBaHOIUIACTUKA, | -TIPUBOJUTH PUMEPBI
AIEKTPOMETAILTYPruUsl, paduHUpOBaHUE | IPUMEHEHHUS  JJEKTposin3a B
METaJIJIOB. TEXHHUKE.

Hemoncmpayuu. Ypok HU3yYCHUS HOBOT'O
1. DnexTpoian3 MOAKUCICHHOW BOJABI. 3aKOHBI | MaTepHana.

®apanest.

2. DIEKTPOIU3 pacTBOpPa MEIHOTO KyIopoca

19/19 | KoutponsHast  pabota | «3akoH OMa JIjIst 3aMKHYTOM IETTH -[IpumensTe nmonyuennsie 3HaHus | KontponbHas padota
Ne2 K PELICHUIO 3a/1a4.

YPOK  KOHTpOIsI W OLEHKHU
3HAHUM.

20/1 MarnuTtHoe [TocTrostnubie  MarHuTbl. MarnutHoe mode. | -Habmonats B3auMmojieiictBue | Pabora Ha ypoke
B3aUMO/JICHCTBHE. CusoBble JUHUM MAarHUTHOrO ToJs. ONBIT | TOCTOSHHBIX MarHUTOB; (camocrosTenbHas
MarnutHoe noje | Opctena. BekTop  MarHMTHOM — MHIYKUMU. | -HAOIIOJaTh OTIBITHI, | paboTa)
ANEKTPUYECKOTO TOKa Hanpasnenue BekTOpa MarHUTHOW HMHIYKIUH. | TIOKa3bIBAIOILIUE

[IpaBuia OypaBuMka W TMpaBoOil pyKH Ui | CYIIECTBOBaHHE MarHUTHOTO
opsMoro  Toka. [IpMHIMI — Cyneprno3uLuu. | MOJis
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[IpaBuiio OypaBumka [Uis BHUTKA C TOKOM

BOKPYT MPOBOJIHUKA C TOKOM.

(KOHTYPHOTO TOKA) KoMOuHMpOBaHHBIIM YPOK
(nexuus).
21/2 JIuaun MarHuTHOW | JInHMM MarHuTHON MHAYyKIMH. MarauTHoe niosie | -OnpenensaTs HanpaBieHue JiuHui | PaboTa Ha ypoke
WHIYKIUU — BuxpeBoe noje. ['unoreza Ammnepa. 3eMHOI | MArHUTHOM MHIYKIIUU, UCTIOJIB3Ys | (pelieHue 3auad ,
MarHeTu3M. MpaBmwIoO OypaBUuUKa. CaMOCTOSITEJIbHAs
KoMOuHMpOBaHHBIIH ypoK | paboTta)
(mpakTUKyM)
22/3 HeiictBue wmarnuTtHoro | 3akoH Amrmepa. [IpaBunio neBoil pyku. Moxayns | -Habmonats u  wuccnenosarh | Pabora Ha ypoke
MOJsi Ha MPOBOJHUK C | BEKTOpAa MarHUTHOM MHAYKUMW. EnuHuma | neictBue
TOKOM MarHUTHOW MHIYKIIHH. MarHUTHOTO TI0JIsI Ha MPOBOJIHUK
Jlemoncmpavyuu. C TOKOM;
1. Bpamenue npoBOAHHMKA C TOKOM BOKPYT | -MCCIEAOBATh 3aBUCUMOCTH CHJIBI,
Mar”Hura. JIEUCTBYIOIE HAa MPOBOJAHUK, OT
2. [leficTBME€ MarHUTHOTO TIOJISI HA TOK HamrpaBJieHUss TOKa B HEM U OT
HaIpaBJIC€HUsl BEKTOpa MarHUTHOMN
WHYKIUU.
KomOununpoBaHHbIH YPOK
(mpakTUKyM)
23/4 Pamka ¢ Tokom B | Cumbl, JeHCTByIOIIME HA CTOPOHBI paMmku. | -OOBsACHATH TpHHIMI JeicTBUs | PaboTa Ha ypoke
OJIHOPOJTHOM Mmar- | OgHoponHoe MarHuUTHOe moje. CoOCTBEHHAs | NEKTPOU3IMEPUTEITHHOTO (pewenue 3anay ,

HUTHOM IIOJIC

uHayknusa. Bpamarommii  momeHt.  [Ipunim-
MAAIBHOE YCTPOWCTBO AJIEKTPOU3IMEPUTEIHHOTO

npubopa 1 dMEKTPOIBUTATENS

npubopa W DIIEKTPOJIBUraTels
IIOCTOSIHHOI'O TOKaA,

-BBIINIOJIHATD OKCIICPUMCHT C

CaMOCTOATCIIbHaA

pabora)
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MOJEIBIO

ANEKTPOABUTATENS.
KomOunupoBaHHbIi
YPOK(IPaAKTHKYM)

24/5 Jeiictue wmarautHOro | Cuna Jlopenna. HampaBnenue cuibl Jlopenma. | -Beraucisats cuiy, nefictByromyto | Pabora Ha ypoke,
nonst Ha gABwkymuecd | IIpaBuno sesoit pyku. Ilmockue TpaekTopuu | Ha AIEKTPUYECKUN 3apsn, | (Tect)
3apsKEHHBIC YaCTULBl | JIBW)KEHUS 3apsSDKEHHBIX YacTHUIl B OJHOPOAHOM | ABMXKYIIMICS B MAarHUTHOM IIOJIE.

MarHUTHOM I0JIe KoMOuHMpoBaHHBIN ypOK.
25/6 Macc-cnektporpad u | Macc-cnektporpad. [Ipunuun usmepenus macc | -OObscHAT, TpUHIMI JeicTBUS | PaGoTa Ha ypoke
LUKJIOTPOH 3apSKEHHBIX YacTHULI. HuknotpoH. | Macc-ciekTporpaga u | (pabota c pucyHKamHu)
[IpuHIMIIManbHOE YCTPOUCTBO IHUKJIOTPOHA LIUKJIOTPOHA.
Ypok W3Y4YCHUS HOBOTO
MaTepuaia (CeMUHap)

26/7 [IpocTpaHcTBEHHBIE JBr>keHue 3apspKEHHBIX YacTHI] B OHOPOAHOM | - [IpuBouTH npumepsl | Pabora Ha ypoke,
TPaeKTOPUHU MarHuTHOM 1osie. (OCOOEHHOCTH JBUKEHHS | HCIIOIb30BaHUS 3apsKEHHBIX | (TECT)
3apsOKEHHBIX YacTHIl B | 3apsDKEHHBIX ~ YacTHL B HEOJHOPOJHOM | YAaCTHUI[ B TEXHUKE.

MarHuTHOM TI0JIe MarHuTHOM noje. Paguanuonnsie nosica 3emiu. | Ypok U3Y4CHHUS HOBOTO
Jlemoncmpayuu.  MarnuTHoe  ymnpaBiieHUE | MaTepuana (JIeKIus)
MarHUTHBIM IIYYKOM B 3JIEKTPOHHO-TY4eBOU
TpyOKe

2718 B3aumogeiicTBue OmnbiT AMriepa ¢ mapaulelIbHBIMA TPOBOAHU- | -Habmomate w  ananmm3upoBaTh | PaboTa Ha ypoke,
ANEKTPUYECKUX TOKOB | KaMH. Enununa CHJIBI TOKa. | B3aUMOJecTBHE IBYX | (TecT)

Jemoncmpayuu.Bzanmonenictere IBYX | MapajuIeJIbHBIX TOKOB.
NapauIeIbHBIX TOKOB Ypok U3Y4YEHHUS HOBOTO
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MaTepuaa.

28/9 MarHuTHBIM OTOK AHanoruss ¢ TOTOKOM KuUAKOCTH. [wmapomu- | -CpaBHMBAaTh TMOTOK JKHAKOCTH | PaboTa Ha ypoke
HaMHMYECKasl aHAJOTHSl MOTOKA KHUJIKOCTH W | U MarHUTHBIHN MOTOK; (pemenue 3anay,
MarHUTHOTO MOTOKA. MarHUTHBIM MOTOK (MOTOK | — BBIYMCIIATH MAarHUTHBIN IOTOK. | CAMOCTOSATENbHAs
MarHuTHOM wMHAYKUuM). EqunHuna marautHOro | Ypok U3Yy4EHUs HOBOTO | paboTta)
MOTOKA Marepuania (JeKIus)
29/10 | DHepruss MarHuTHOTrO | PaGota cmibl Amnepa mpu NepeMelIeHUH | - Bpramensate  MHAYKTHBHOCTH | PaboTa Ha ypoke
OJIS TOKA IPOBOJHMKA C TOKOM B MAarHUTHOM IIOJI€. | KATYIIKH, SHEPrUl0 MarHUTHOTO
MHAyKTUBHOCTh KOHTYpa C TOKOM. EnuHHIa | moss.
UHAYKTUBHOCTH. OHEpPrus MarHUTHOrO 1ojs. | KoMOWHUpOBaHHEIH ypOK.
l'eomerpuueckass  WHTEpHpeTalyst  SHEPTUU
MarHUTHOT'O TOJISI KOHTYpPa C TOKOM
30/11 | MarautHoe 1moie B | JlHaMarHeTHKH, napaMarHeTHKH, | ~AHaIu3upoBatb  ocobeHHocTH | Pabota Ha ypoke
BEIIECTBE deppomarHeTrki. MarHuTHas NPOHUIIAEMOCTb | MATHUTHOTO TIOJISI B BEIIECTBE. (pemeHue 3amad.)
cpensl. Jlnamaruerusm. Ilapamaruernsm KomMOuHMpoBaHHBIN ypOK.
31/12 | deppomarneTusm Homennas crpykrypa. PeppomarHetuk Bo | -IIpuBoauth npuMepsl | Paborta Ha ypoke
BHEIITHEM MarHUTHOM Tojie. OcTaTouHas WCTIOIb30BAHMS (peenue 3a1ayv)
HaMarHUYeHHOCTb. [Metns rucTepesnca. | peppoMarHeT3Ma B TEXHHYECKIX
Temneparypa Kropu YCTPOMCTBAX.
KomOunmnpoBaHHbIH YpOK
(cemuHap)
32/13 | KontponbHass  pabota | KontponbHas padora Ne 3. «MaruutHoe nosie » | -IIpumeHsTh monydeHHble 3HaHus | KonTposibHas pabora
Ne 3 K pELICHHUIO 3a/1a4.
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VYpok  KOHTpOJII W  OLEHKH
3HaHUM.

33/1 OJC B npoBognuke, | Paznenenue pa3sHOMMEHHBIX 3apsA0oB B Mpo- | -OnuchIBaThH MojenbHBI | PaboTa  Ha  ypoke
JBIDKYILLIEMCSI B | BOJHUKE, JBHXKYIIEMCS B MAarHMUTHOM IIOJIE. | SKCIEPUMEHT [0 pa3fAeieHUIO | (CaMOCTOSATENIbHAs
MarHuTHOM I0JIe S/1C unayKuun 3apsioB B IPOBOJIHUKE, | paboTa)

JBIDKYIIEMCSI B MATHUTHOM TIOJIE.
Ypok H3y4YECHUs HOBOT'O
Mmarepuaa.

34/2 DNeKTpOMarHuTHas ONeKTpOMarHUTHas MHIYKLUA. 3aKOH -Ha6monats apnenue | Pabora Ha ypoke

WHIYKIUS Qapanes — MakcBesuia (3aKOH JIEKTPOMArHuT- | AJIEKTPOMArHUTHOW MHTYKIIHH; (camocrosTenbpHAs
HOM UHAYKIHHN). [IpaBuno JleHna. | -mpuMeHATH 3aKOH | paboTa)
Jemoncmpayuu.SIBneHre  3IEKTPOMArHUTHOU | 3JIEKTPOMAarHUT
UHIYKLIH HOW MHIYKIMM JUI1 pPELICHUs

3ajad.
KomOununpoBaHHbIH YPOK
(mpakTUKyM)

35/3 CriocoObl mosryyeHus OmnbiTel @apanes ¢ karymkamu. Oneir @Papanes | -HaOmonate 1 00bAcHATH onbIThl | Pabota  Ha  ypoke

WHAYKIIMOHHOTO TOKa | C MIOCTOSTHHBIM marHuToM. | @apanmes ¢ KarymkamMu U C | (pemieHue 3aaaq)
Hemoncmpayuu.llonyyenue MTOCTOSIHHOTO | MOCTOSSHHBIM MarHUTOM.
UHIYKIIMOHHOTO TOKa KomOuHupoBaHHbI ypoK.

36/4 Toku 3ambikanus u | Camoumngykums. IJC camoungykuuu. Toku | -HaGmromate BO3HUKHOBeHUE | PaboTta Ha ypoke

pa3MBbIKaHUS 3aMBIKaHUS U pa3MbIKaHUs. BpeMms penakcanuu. | WHAYKIIMOHHOTO TOKa npu

emoncmpayuu.CaMOMHIyKIIMS ~ 1IpY 3a-

MBIKaAHUHW U Pa3MbIKaAHWUU LCIIN

3aMbIKAHUHW U Pa3MbIKAHUH L CIIN.

ypOK NPpUMCHCHUA W YMCHHUA
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3HAHUH.

3715 JlaboparopHast pabota | JJaboparopuast pabora Ne 3. - Uccnenoats 3aBucumocts DJIC | JlabopaTopHas paboTa;
Ne 3 «3yuenue SIBJICHUS AJIEKTPOMArHUTHOM | MHAYKIIMU oT CKOPOCTH | OTpabOTKa
WHTYKIHH JBW)KCHUS  NPOBOJHWKA,  €r0 | MPaKTHYECKUX
JUIMHBI W MOAYJII  BEKTOpa | HABBIKOB, OTYET O
MarHUTHON MHIYKIUH. naboparopHoii padore.
Ypok - nmpakTrueckas padoTa.

38/6 Hcnons3oBanue Tpancdopmarop. Koaddumuent | -ITpuBoauts npumepsl | PaboTa Ha ypoke
JIEKTPOMArHUTHON TpaHc(hOpMAIIHH. [ToBpImarommii U | UCIIOJIb30BaHUS
WHIYKITUH TIOHMKAFOTIIH TpaHc(hOPMATOPHI. | IMEKTPOMArHUTHOW HHIYKIIUU B

DJEeKTpOMarHUTHAsI WHIYKIHUS B COBPEMEHHOW | COBPEMEHHBIX TEXHUYECKHUX
TEXHHKE. 3anmuch W BOCHPOU3BENIEHUE | yCTPOWCTBAX.

UH(POPMAIIUH C TOMOIIBI0 MArHUTHOM JICHTBHI. KomOuHupOBaHHBIH YPOK.
JMemoncTpanun. OgHodaszHblil TpancPopMaTop

39/7 ['enepupoBanue OJIC B pamke, Bpamaromeics B OgHOpOAHOM | -OObSICHATH mnpuHUMI neWctBus | Pabota  Ha  ypoke
MIEPEMEHHOT 0 MarHuTHOM IoJie. [ 'eHepaTop NepeMeHHOro ToKa | reHepaTropa MepeMEeHHOr0 TOKa. (pemieHre  THUIOBBIX
AJIEKTPUUECKOTO TOKA KomOuHupoBaHHbI ypoK. 3azay)

40/8 [Tepenaua ITotepu 31E€KTPOIHEPTUN B JIMHUAX -OneHuBarhb notepu | Pabora Ha  ypoke
3JIEKTPOIHEPTUU Ha | 3JIEKTpoIepelauH. Cxema nepefayn | 3JIEKTPOIHEPTUH B JMHUAX | (pEeLIeHHe  THUIIOBBIX
paccrosiHUe 3IIEKTPOIHEPTUHU MOTPEOUTEITIO JIEKTpOIepeIayuu. 3aj1a4)

KoMOuHMpoBaHHBIN ypOK.

41/9 KontponsHast  pabota | KontponbsHas padora Ne 4. «DneKkTpoMarHuTHAs HHAYKIHS» PaGora Ha  ypoke

Ne 4 -[IprMeHsATh moMydeHHbIE 3HAaHUS K PELICHUIO 3aj1ay. (pemieHre  THUIOBBIX
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YPpOK KOHTPOJISI M OLICHKH 3HAHUH.

3a1a4 H

HECTaHJApPTHBIX 3a]1a4)

Ienn nepemennoro Toka -(10 u)

42/1 BekropHbie IIpencraBiaenne rapMoHudeckoro kojeOanus Ha | -Mcnonb3oBaTh MeToa BeKkTOpHbIX | Pabota  Ha  ypoke
JarpaMMsl JUIs | BEKTOPHOU JauarpaMMme. MrHOBEHHOE 3HAu€HHE | JuarpaMM Ui IpeJACTaBieHMs | (pELIeHHEe  TUIIOBBIX
ONMCaHMs TEPEeMEHHBIX | HampshkeHus. Pasa koneOanuii. Hauanpaas dasza | rapmMoHnYecKux KoJaeOaHMiA. 3az1a4)

TOKOB U HaIlpsDKEHUN kosiebanuii. CrojxeHue AByX KoueOaHui KomOuHupoBaHHbIH ypoOK.

43/2 Pesuctop B  wmenu | Cuma Toka B pesucrope. JlelctByrouee | -Boraucnars neiictByromue | Pabora Ha ypoke

IIEPEMEHHOT'0 TOKa 3HAUEHUE CUJIbl NEPEMEHHOT0 TOKa. AKTHUBHOE | 3HAUECHHUS CHJIBI  TOKa W
COIIPOTHUBIICHUE. HaIpsKCHUS.
KomOuHupoBaHHbI ypoK.
44/3 Konnencarop B uenu | Paspsaka konaencaropa. Bpems penakcauuu R - | - Beruucnsats emkoctHoe | Pabota Ha  ypoke
MEPEMEHHOTO TOKa C-L uenu. 3apsnka KkoHAEHCATOpA. COTPOTHUBIICHNE KOHJIEHCATOPA. (peenue 3a1ayv)
Tox CMEILEHMUS. Marnurosnexkrpuueckast | KomOMHUPOBaHHBIN YPOK.
UHTYKIIHSL. EmkoctHOE COINPOTHBIICHUE.
Hemoncmpayuu. EMKOCTHOE W HHIYKTUBHOE
COIPOTHBIIEHUE
45/4 Karymka WnayktuBHOe comnpotuBieHue. PazHocts (a3 | -Beramcnsats uHAyKTHBHOE | Pabora Ha  ypoke

HHAYKTHUBHOCTU B L CTIN

MEPEMECHHOI'O TOKA

MCKIY CHJION TOKa B KaTylIKE U HaIPSAKCHUEM

Ha HEH. CpenHee 3HA4YCHHUC MOIIIHOCTHU

MEPEMEHHOTO TOKA B KAaTYIIIKE 32 MEPUOI.
Hemoncmpayuu.
Cngur ¢a3 B

Ja(S004 C C€MKOCTBIO )51

HHAYKTUBHOCTBIO

CONPOTHUBIICHNE KaTYIIKH;
-yCTaHABIIMBAaTh MEKIIPEIMETHBIE
CBS3U (PM3HUKU U MAaTeMaTHKU TIPU
peneHuu rpadudecKux 3aaad.

KomOuHupoBaHHbIH ypoOK.

(peureHue 3agay)
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46/5

CBoOoHbBIE
TapMOHHYECKUE
ANEKTPOMArHUTHBIC
KonebaHustT B  Koje-

0aTeabHOM KOHTYpE

DOHeprooOMeH MeXIy JJIEKTPUYECKUM U Mar-
HUTHBIM ToNsiMu.  KosnebGaTenbHBIH  KOHTYP.
Yactota u mepuoa COOCTBEHHBIX TapMOHHYE-

CKHUX KOJIeOaHM. dopmyna TomcoHa.

Hemoncmpayuu.

CBOOOIHBIC IEKTPUUYECKUE KOJICOaHUS

-AHaMM3UpOBaThH
nepepacipeeiecHue SHEPTHH MPH
KoJIeOaHUSAX B KOJIcOATEILHOM
KOHTYpE.

KomOuHMpOBaHHBIN YPOK.

Pabota Ha ypoke
(pazbop THUTIOBBIX

3a/1a4)

4716 KonebarenbHblit [TonmHOE compoTHBIIEHNE KOHTYpa nepeMeHHoMy | -Habmronats ocumiiorpammsl | Pabora Ha ypoke
KOHTYP B nenu | Toky. Pe3oHaHc B KoyiebaTeNbHOM KOHTYpE. | TApMOHUYECKHX KojebaHuil cuibl | (paboTa c
MIEPEeMEHHOT0 TOKa Pesonancnas wyacrora. Pe3onancHas kpuBas. | TOKa JuarpaMMamH )

Hcnonp3oBaHue  sIBIEHUS ~ pe30HAHCAa B | B LIEMH;

paZMOTEXHHUKE. —MHCCIIeI0BATh SIBJICHHE
Jlemoncmpayuu. JNEKTPUYECKOTO  pe30HaHCa B
l.Pactipenenenrie  HampsoKeHUNW B MU | [IOCJIEIOBATEIbHOM

MEPEMEHHOT0 TOKa CO CMEIIAaHHOW HArpy3Koil. 1(S1178

2.O5eKTpUYECKHil pe3oHaHC KomMOuHMpoBaHHBIN ypOK.

48/7 [TpumecHsIit CoOcTBeHHass MPOBOAMMOCTh MOJYHNPOBOJHU- | ~AHATU3UPOBATH mexaHu3Mbl | PaboTa Ha ypoke
MIOJTYITPOBOTHUK — | koB. MexaHu3Mbl COOCTBEHHOW MPOBOJMMOCTH | COOCTBEHHOM M mpUMecHOH | (paboTa co cxemaMn)
COCTaBHas 9acTh | — OJIGKTPOHHAsT W JbIpouyHas. llpumecHas | mpoOBOAUMOCTH
AIIEMEHTOB CXEM POBOJUMOCTh. JIOHOpHBIE ¥  aKIENTOPHBIE | MOIYIPOBOJIHUKOB.

npumecH. [loaynpoBoHUKY -1 p-TUTIA KomOuHupoBaHHbI ypoK.
49/8 [TonynpoBonuukoBsiii | p—Nn-Ilepexo. O6pa3oBanue IBOMHOTO | ~-OOBICHITH Mexanu3M | Pabota Ha ypoke

Ao

3JIEKTPUYECKOTO ClIosl B p—N-mepexone. 3a-
nupamonmn  cioi. BonbT-aMmnepHass Xapakte-

puctuka/) p—n-nepexona. IlomynpoBogHHUKO-

OJIHOCTOPOHHEH MPOBOJAUMOCTH )-
p—TI-Tiepexo/a;
-00BSACHATD

OPUHIUI  pabOTHI

(paboTa co cxemammu)
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BBl MO0J. BBINpsiMiIeHHE NEPEMEHHOIO TOKA. | BBIIPSMUTEIS.
OpnHo- ¥ IBYX-I10JIyIIEPUOIHOE BBIIIPSIMIICHHUE. Ypok U3Y4EHUS HOBOTO
Hemoncmpayuu. Marepuana(JIeKIus)
Beimpsimiienue IIEPEMEHHOI 0 TOKa
HOJIYIIPOBOJHUKOBBIM THOJJOM
50/9 Tpanszucrop n—p—n U-Pp—n—TpaH3uCTOpbl. Ycunutenb Ha | -OO0BsICHATh mpHHOHUI  padoThl | PaboTa Ha ypoke
TPaH3HUCTOPE. Koaddurnment YCWJICHUS. | YCUIIUTENS HAa TPAH3UCTOPE. (pabora co cxemamu)
['enepartop Ha TpaH3UCTOpPE KomOunupoBaHHbIi YpPOK
(cemuHap)
51/10 | Koutponbhuass  pabota | KontponbHas padora Ne 5. «[lepeMeHHbIi TOK» | - [TpumeHsTH nosiyueHHele | Pabota  Ha  ypoke
Ne 5 3HaHUA K PEUICHUIO 3a/1a4. (peienue TUIIOBBIX
YpoKk  KOHTpoJIi U  OLEHKHM | 3ajad U
3HaHUM. HECTaHJApPTHBIX 33]1a4)
52/1 DNeKTpOMarHuTHbHIE Oneir  I'epna.  DnexktpomarHuTHas — BojHa. | -CpaBHHMBaTh MexaHuuyeckue u | Pabora  Ha  ypoke
BOJIHBI W3nyyeHue 51eKTpOMAarHUTHBIX BOJH. ILIOT- | 3eKTpOMarHUTHBIE BOJIHBI MO UX | (pelIeHue 3a1a4)
HOCTb SHEPTUU 3JIEKTPOMAarHUTHOIO TOJIS. XapaKTePUCTHKAM.
Jemoncmpayuu. OTKpHITHIN KosiebaTenbHbIN | Ypok HU3yYECHUS HOBOT'O
KOHTYp Martepuana.
53/2 Pacnpoctpanenue berymas rapMoHuueckass ayekTpoMarHuTHas | -HaGnronate apnenue | Pabora Ha ypoke
JEKTPOMAarHUTHBIX BosHAa. /JlnmHa  BonHBI.  YpaBHEHHS — Ha- | MOJIIpU3alUU
BOJIH NPSDKEHHOCTH  3JIEKTPUYECKOTO TOJS M MH- | 3JIEKTPOMAarHUTHBIX BOJIH;

JIYKIIAS MarHUTHOTO TIONIS It Oerymieu rap-

MOHHUYECKOH  BOJIHBEL. Honﬂpnaaum[ BOJIHBI.

IInockocTh noJjsipu3aliu  3JICKTpoMar HUTHOM

-BBIYHCJIATH AJIMHY BOJIH.

KomOuHupoBaHHbIH ypoOK.
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BOJIHBI. @POHT BOJIHEI. JIyd.

54/3 Oueprust, nepeHocumas | MatencuBHocts BonmHBL  [loTok sHeprum u | -CucremarusupoBaTh 3HaHus o | Pabora  Ha  ypoke
AJIEKTPOMAarHUTHBIMU IUIOTHOCTh TIOTOKA SHEPIUU SJICKTPOMATHUTHOM | pU3MYECKMX BEIMYMHAX :TOTOK | (pelIeHue 3aaay)
BOJIHAMH BOJIHBI. VIHTEHCHUBHOCTb  DJIEKTPOMArHUTHOW | DHEPTMM UM IUIOTHOCTH ITOTOKA

BOJIHBI. 3aBUCUMOCTh UHTCHCUBHOCTHU | YHEPTUHU JIEKTPOMAarHUTHOU
AJIEKTPOMAarHUTHOW BOJHBI OT PACCTOSIHUS 10 | BOJIHBI, MHTEHCUBHOCTh
MCTOYHUKA U3ITyYEHHS U €ro 4acTOThI 3JIEKTPOMArHUTHOM BOJIHBI.
Ypok U3Y4YCHHUS HOBOT'O
MaTepuania.

55/4 HaBnenne u ummnyibsc | JlaBaeHue 3aeKTpoMarHUTHOM BosiHBL. CBs3b | - OOBSICHATD BozaeiicTBue | Pabora Ha ypoke
AJEKTPOMArHUTHBIX JIAaBJICHUS 3JIEKTPOMArHUTHOM BOJHBI C €€ HH- | COJHEUYHOTO U3JIy4yeHus Ha
BOJIH TEHCUBHOCTBbIO. MIMIyIbC 3JIEKTPOMAarHUTHOM | KOMETHI, CIIyTHUKH "

BOJIHBIL.  B3auMocCBsA3p ~ uMIynabca  DJIEK- | KOCMUUYECKUE allapaThl.
TPOMAarHUTHOM BOJHBI C TIEPEHOCHUMOW €10 | YPOK U3y4YECHUS HOBOI'O
SHEprueu Marepuaa.

56/5 Cnektp Juanazon yvactoT. I'paHuilbl 1uana3oHOB AJUH | -XapakTepu3oBaTh  JAMana3zoHsl | PaboTa Ha ypoke
IJIEKTPOMAarHUTHBIX BOJIH (4aCTOT) CIEKTpa 3JEKTPOMAarHUTHBIX BOJH | JUIMH BOJH (4acTOT) CIEKTpa
BOJIH U OCHOBHBIE HCTOYHHKM  M3JIyY€HHUS B | 3JIEKTPOMAarHUTHBIX BOJIH;

COOTBETCTBYIOIINX JTHANAa30HAX..
Hemoncmpayuu.

1.06HapyxeHne WHGPAKPACHOTO H3IYYCHUS B
CIIEKTpe.

2.BeineneHrie W TOTIIOMIEHHE WH(pPaKpaCcHBIX

Jaydel GuIbTpamu.

-Ha3bIBAaTb OCHOBHBIC HCTOYHUKU
U3ITy4YEHUS COOTBETCTBYIOIINX
Jara3oHax JJIMH BOJIH (4acToT);
-Hpe}ICTaBHHTB JOKJIaabl,
COOOIICHUS, ITPE3CHTAIINN.

KomOuHupoBaHHbIH ypoOK.
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3.0TpakeHre W TpeToMIICHHEe HWH(GPaKpPaCHBIX

JIy4dei.
4.00HapyxeHre ¥  BBIJICIEHUE  yIbTpadu-
0JIETOBOT'O U3JIy4YECHHS
5716 Panno-u CBY-Bonnbl B | [IpuHmmner pamuocBszu. Buasl pamunocsssu: | -OuenuBath posib  Poccum B | PabGorta Ha ypoke
CpeICTBax CBSI3U. | paguoTenerpadHas, panuorenedoHHas U | pa3BUTUU
Pagnotenedonnas pasMoBElIaHNEe, TEJIEBUICHNUE, DPAIUOJIOKALUA. | PaIUOCBsI3U;
CBA3b, PAJIMOBELIAHUE Pagnonepenaya. Moaymnsamnus mepegaBaeMoro | -cooupaTh 1€TEKTOPHBII
CUTHAJA. AMmuaryaHas u YacCTOTHAs | PaUOIIPUEMHUK;
mMonynsauud. [TpuHuunuansHas cxema. -OCYILECTBIIATh pajguonepenady u
paavoIpUeEM.
KoMOuHMpoBaHHBIN ypOK.
58/7 Kontponbaast  pabota | Kontponsnass pabGora Ne 6. «3nyuenuwe u | - [TpumeHsThH nosyuyeHHsle | Pabora Ha ypoke ,Tect
Ne 6 IpUEM 3JIEKTPOMArHUTHBIX BOJH paano-u CBU- | 3HaHM K pelieHuro 3aaay.
JINAIIa30Ha» YpOoK  KOHTpPOJI W  OLECHKH
3HAHUM.
59/1 ITpunnun  T'roiireHca. | BonHa Ha NMOBEpPXHOCTH OT TOYEYHOTO HCTOY- | -OOBACHATH npsiMonuHeiHoe | PaGorta Ha ypoke

OTtpaxkeHue BOJIH

Huka. IlepenoBoit @poHT BomHbL. [IpuHIMI

I'tolirenca. HampasineHne — pacnpocTpaHEeHHs

(I)pOHTa BOJHBL. Mcmojp30BaHUE MpuHIHUIIA

T'roiirenca ajis 0OBsICHEHUS OTpaXCHUSA BOJIH.

3akoH  oTpaxeHus  BoimH.  OOpaTUMOCTbH

CBETOBBIX Jydeil. OTpaxkeHHe CBeTa: 3epKalbHOe

N3006pakenue

u  auddysHoe. npeaMera B

pPacIpOCTpPaHEHUE CBETA C TOYKH
3pEHHUsI BOJIHOBON TEOPUH;
-MCCJIEI0BAaTh CBOMCTBA
n300paskeHus npeamera B
IIJIOCKOM 3€pKae;

-CTpOUTh M300pakeHue mpeaMera

B INIOCKOM 3CpKaJic.
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TJIOCKOM 3epKajie. MHUMOe n300pakeHne Ypok HU3YyYCHUS HOBOT'O
MaTepuara.

60/2 [Ipenomiienre BOJIH [Ipenomnenne.  Hcnonb3oBanue  mpuHnuna | -HaGmromate  mpemomiienue u | Pabota  Ha  ypoke
['toiirenca a1 OOBSICHEHUS 3TOTO SIBJICHMS. | ITOJHOE (pemieHre  THUIOBBIX
3aKoH mpesiomMJIeHUs] BOJIH. AOCOJIOTHBIN I0- | BHYTPEHHEE OTPAKEHHE CBETA; 3ajauq)

Kazarenb  mpenomsieHUs  cpensl.  [lomHoe | -OOBSICHATH 000CHOBaHUE
BHYTPEHHEE OTPAKEHHE. YTOJI TOJIHOTO BHYT- | IPOXOXKICHUS cBeTa  4epe3
peHHero orpaxkeHus. lcrnonb3oBaHuE IMOJHOTO | TPaHUILy pasjiesa Cpex;
BHYTPEHHEI'0 OTPaXXEHUs B BOJIOKOHHOMN OITHKE. | -CPAaBHUBATh SIBJICHUS OTPAKEHMS
Hemoncmpayuu. CBETa M TIOJHOTO BHYTPEHHETO
1. 3aKOHBI IPETOMIIEHUS CBETA. OTpaKEHHUS.
2.IlonHOE OTpaXKeHHE CBETA. KomOunupoBaHHbII
3.Ilpenomiienne U MOJHOE OTpa)KEHUE CBETa B | ypOK(ceMuHap)
npu3Me
61/3 JlaGoparopHass paOota | JJaboparopuast pabGora Ne 4. «M3mepenue | -M3mepsarsb nokazarens | JlabopatopHas paborta;
Ne 4 noKasareJsi IPeIOMIICHUs CTEKIIa NPETOMIIEHUS CTEKJIa, oTpaboTKa
-HaOmrogaTh W 0000mIaTh B | MPAKTHYECKHUX
mporecce HaBBIKOB, OTYET O
AKCTIEPUMEHTAILHON nmabopaTopHoi pabore
NeSITeIbHOCTH.
VYpok- npakTuyeckas padora.
62/4 Hucnepcus ceera Hucniepcus CBETA. IIpusma Heiorona. | -Habmionate aucnepcuio cBera; Pabora Ha ypoke
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3aBUCHUMOCTD a0COTIOTHOTO moxKasarciisi

IPEJOMJIEHUSI OT YacTOTbl CBETOBOW BOJIHBI.
OObsicHEHUE SBJIEHUS AUCIIEPCUM. 3aBUCUMOCTh
BPEMEHHU 3ama3fbIBaHUsl CBETOBOM BOJHBI OT
aMIUIUTYAbl BTOPUYHON BosiHBL. HopmanbHas

pucnepcus. JleMoHcTpauuu.

[Mony4eHue Ha SKpaHe CIUIONIHOTO CIEKTpa

-IIPUBOJUTH JI0Ka3aTelIbCTBA
3JIEKTPOMAarHUTHOM [IPUPOABI
CBETAa;
-MCClIeIoBaTh  cocTaB  Oesoro
CBETa;

-HaOIIOJAaTh pa3lioKeHue Oeoro
CBETa B CIICKT.

KoMOuHMpoBaHHBIN ypOK.

63/5 IToctpoenue N300paxkenue TOYEYHOI'O ucTtoyHuka. | -Mccnenosate 3akoHOMepHOCTH, | PaboTa Ha ypoke
nzobpaxkennit u xoza | [IpoxoxnmeHue cBera dYepe3 IUIOCKOMApall- | KOTOPHIM TOJYUHSETCS SIBJICHUE | (TECTHI-PUCYHKH,
Iy4yen IIpY | JIEIbHYIO IIacTUHKY. [IpenomieHue cBera | MpenoMIIEHUE CBETa; TUTIOBBIC 33]1a4H)
IIPEJIOMJICHUU CBETa npusmoi. [Ipenommsirommii  yroa  HOPU3MBIL. | -CTPOUTH X0J Iyuen B
[Tpu3ma MOIHOrO BHYTPEHHETrO OTPaKEHHUS IUIOCKONIapaJuIEIbHON IUIACTUHE U
B IIpU3Max.
KomMOuHMpoBaHHBIN ypOK.
64/6 KonrtponsHaspabora Ne | KontponsHast pabGora Ne 7. «Otpaxenue u | -IlpumeHsTh 3akoHbl oTpakeHus | Pabora  Ha  ypoke
7 IIPEJIOMJICHUE CBETA U TpeJoMJIEHUs cBeTa IHpu | (pelieHue  TUIOBBIX
pelIeHnH 3a1au. 3aja4 u
YpoK  KOHTpOJIsI W  OLEHKU | HECTAaHAAPTHBIX 3a7a4)
3HaHUMN.
65/7 JInn3eI I'eomerpuueckue xapakrepuctuku. JluneiHoe | -CucremartuzupoBaTh 3HaHMs o | Pabora  Ha  ypoke
yBEJIMYEHUE ONTHUYEeCKOoW cuctembl. JIuH3a. | pusznyeckoit BEJIMYMHE Ha | (pemieHue 3azady,

I'maBHast omTudeckas OCh W TJIaBHAs IJIIOCKOCTh

muH3bl.  Tunmel  nuH3.  ColOmparomue U

MIpUMeEpE JIMHEWHOTO YBEINYEHUS

OITHUYECKOH CHUCTEMBI,

0TpaboTKa Ha cXeMax)
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pacc€uBarOmv€ JIMH3bI. Tonkas MuH3a

-K1accu(pUIMpOBaTh TUIIBI JIUH3.

KoMOuHMpOBaHHBIN yPOK.

66/8 Cobuparomue JTUH3bI I'maBubIii  dokyc  cobuparomeit  nuH3EL | -[lomydare  um3o0paxkenus ¢ | Pabora  Ha  ypoke
®dokycHoe pacctosHue. Onruyeckas cuia | OMOIIBIO (pewenue 3ajad,
auH3bl. Enunnna ontuyeckoit cuiibl. OCHOBHBIE | COOMPAOLIEH JIMH3BL; 0TpabOTKa Ha CXeMax)
ayan Juis  cobuparomieil smH3bl. DokanbpHas | -CTPOUTH xon Iy4den B
IJIOCKOCTb JIUH3BL. /lemoncmpayuu. coOuparomien JIMH3E;

[Tpenomnenue cBera B IMH3aX -BBIYUCIIATh  ONTUYECKYIO CHITY
JIMH3BI.
KomMOuHMpoBaHHbBIN ypOK.

67/9 N3obpakenue Tunel  u3zo0paxenuii:  aeiictButenbHoe U | -Haxomuth rpagpuuecku | Pabora Ha  ypoxe
npeagmera B coOu- | MHuMoe. IlomepeyHoe yBenuueHHe JIMH3BL. | ONTHYECKUH (pemenue 3ajad,
paroreit 1uH3e [Toctpoenne wu300paxkeHUid B coOuparollell | LeHTp, IJaBHBIE  (Qokyc M | oTpaboTKa Ha cxemax)

JIUH3E. (dhokycHoe
Jemoncmpayuu. paccTosiHie coOuparoIIel JTUH3BL,
[Tony4yenne n300paXkeHU ¢ MOMOIIBIO JTMH3 -CTPOUTh M300paKeHHe MpeaMera
B JIMH3E.
KomMOuHMpoBaHHBIN ypOK.

68/10 dopmyia ToHKOU | BeiBom dopmynbl TOHKOW JWMH3BI sl JABYX | -Omnpenensth BenMuuHbI, | Pabora  Ha  ypoke

coOuparomien JTUH3bI CllyyaeB: IMpeIMeT HaxoauTcsd 3a (OKYCOM | BXOJSIINE (pemenue 3ajad,
mun3el  (d>F), mpeamer Haxomutcs Mexay | B GOpMyIy TOHKOM JTMH3BL; 0TpabOTKa Ha CXeMax)
JIUH301 U hokycoM -XapaKTepHU30BaTh HU300paKEHUS
(d<F). Xapaktepuctuku H300paKeHUN B | B cCOOMpArOIIEH THH3E.

COOMPAFOIINX JIMH3aX

KomOuHupoBaHHbIH ypoOK.
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69/11

PacceunBaroue JUH3EI

['maBubIf paccewBaomIel  JIMH3BI.

doxyc

@OKyCHOE pacCTOsIHME, OITUYecKas Ccuia.
OcHOBHBIE JIy4H Ul pacceMBarOLIEH JIMH3BI.
[Toctpoenne xonma Jiydyed B pacCeUBaIOIICH

JINH3C

-Berancnars dbokycHOe
paccTosiHue

u ONTHYECKYIO CUILy
pacceuBaronien

JIMH3BI,
-CTPOUTH xon Iy4den B
pacceuBaronien

JMH3E.

KoMOuHMpoBaHHBIN ypOK.

Pabota Ha  ypoke

(peuenue 3azay,

oTpaboTKa Ha cXeMax)

70/12 | U3obpaxeHue N3o00paxenue ToyeuHoro wucrtoyHuka. [lome- | -PaccuntbiBath paccrosiHue ot | Pabota  Ha  ypoke
npeaMera B pedHoe yBenmuueHue JMH3bL. DOopMyna TOHKOH | M300pakeHUss — mpenMeTa 10 | (pemeHue 3a1ad,
pacceuBarollel JIMH3€ | pacCeUBAIOLIEH  JIMH3BL XapakTepUCTUKHU | paccerBaroeit 0TpabOTKa Ha CXeMax)

u300pakeHus B paccenBaromeil un3e. I'papuxu | TUH3BL

3apucumoctu f(d) u T(d) -CTpOHTH H300pakeHue MpeaMeTa
B JIMH3E.
KomOuHupoBaHHbI ypoK.

71/13 | dokycHoe paccrosiHue | [maBHBIE ~ (oOKyc — omTHuYeckoi  cucTeMsl. | -PaccuuthiBaTh (hOKycHOE PaGota Ha  ypoke
u onTtuueckas cuia | DOKycHOE pacCTOSHME CHCTEMBI M3 JIBYX CO- | pAaCCTOSTHHME M ONTHYECKYIO CHIIY | (pelieHue 3ajad,

CHUCTCMBbI U3 IBYX JIMH3

Ouparorux JuH3. OnTHYEcKas cuia CHCTEMBI

ONM3KO  pAacCMoONIOKEHHbIX JMH3. DokycHoe
pPacCTOSIHUE CHUCTEMbl M3 PACCEUBAIOLIEH U CO-
OuparoIieit JIMH3HI.

Hemoncmpayuu.

Xon IMYYKOB CBCTAa B MUKPOCKOIIC U TCJIICCKOIIC

CUCTEMBI
U3 JIBYX JINH3;

-HaXOJUTh TpaUuecKu TIIaBHBIN
(hOoKyC ONTHYECKOW CHCTEMBI W3
JIBYX JIMH3.

KomOuHupoBaHHbIH ypoOK.

0TpaboTKa Ha cXeMax)
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72/14 | YenoBeueckwuii rina3 kak | CtpoeHue riasa. Pasperaromias crmocoOHOCTh U | -AHAIM3UPOBATh YCTPOHCTBO Pabota Ha  ypoke
OIITHYECKasi CHCTEMA MUHHMAJIbHBIA yroJ 3peHHS rJ1a3a. | ONTHYECKOW CUCTEMBI IJ1a3a; (pemenue 3ajad,
Axxomonanus. JlanpHssE W ONMKHAS TOYKH. | -OLICHUBATh paccrosiHue | oTpaboTKa Ha CXEMax)
Paccrosinne Haumydmero 3penus. JledekTsl | HamIydIIero
3pEHMS U UX KOPPEKLUsA. ACTUIMaTH3M 3peHMUs;
-MCCIIEIOBaTh M AaHAIM3UPOBAThH
CBOE
3peHue
73/15 | Onruueckue mpubopsl, | Jlyna.  VYriaoBoe ysemuuenue. Onrtuueckuil | -PaccunThiBaTh ycnoue | Pabota  Ha  ypoke
YBEIIMYHUBAIOIIME Yrod | MUKpOcKoml. OOBeKTHB U OKyJsip. ONTHYECKHU | yBETHMUEHHs JHH3BI, MUKPOCKOMA | (peneHue 3ajad,
3peHHS TeJIeCKOM-pedpakTop U TeJEeCKOoIa. 0TpabOTKa Ha CXeMax)
KomOunupoBaHHbII
YPOK(TIPaKTUKYM)
74/16 | Pemenue 3amau Pemenue 3anay tuna: -Ctpouth n3obpaxenus | Pabora Ha  ypoke
Ne 4,5k § 64, 65, 66 MPeMETOB B JIMH3aX u | (pemnieHue 3ajad,
ONITUYECKUX MpHOOpax. 0TpabOTKa Ha CXeMax)
Ypox  NpuUMEHEHUs  YMEHHMS
3HAHUM.
75/17 | KoutponbHast  pabora | KonrponbHas padora Ne 8. «['eomerpuueckas | -IIpuMeHsTh monydeHHbIC 3HaHuMs | Pabota  Ha  ypoke
Ne 8 OITUKA» K PELICHHUIO 3aj1ay. (pemieHre  THUIOBBIX
YpoKk  KOHTpoJIE W  OIEHKHM | 3aja4 u
3HaHUH. HECTaHIAPTHBIX 33]1a4)
76/1 Wntepdepennys BonH | [IpyHIMO HE3aBUCMMOCTH CBETOBBIX IY4YKOB. | -OmnpenensiTh ycnoBus | Pabora  Ha  ypoke

CrHoXeHHE BOJIH OT HE3aBHCHMBIX TOYCUHBIX

KOTCPCHTHOCTH BOJIH.

(peureHue 3agay)
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nctouHnkoB. UWHTepdepeniusa. KorepeHTHbIC

BOJIHBI. BpeMH U IJIMHa KOIrCPpCHTHOCTU

Ypok HU3yYCHUS HOBOT'O

Marepuana(JIeKIus)

7712 B3aumuoe ycunenue u | YCIOBHST MHUHHUMYMOB M MAaKCUMyMOB IipH | -OOBACHATH yclaoBUs MUHUMYMOB | Pabora  Ha  ypoke
ocinabneHue BOJH B | MHTepdepeHMM BoJH. ['eomerpuueckas pas- | u MaKCUMYMOB npu | (pemieHue 3a1a4)
IIPOCTPAHCTBE HOCTh X0/a BoJIH. MHTepdepeHnns CHUHXPOHHO | HHTep(EPEHIIUN CBETOBBIX BOJIH.

U3JIyYaroluX UICTOYHUKOB KomOuHupoBaHHEIH ypOK.

78/3 Wutepdepennus ceera | Onpir FOnra. CnocoObl momydeHus KorepeHt- | -Habmionatsb untepdepennmo | Pabora Ha ypoke
HbIX HUCTOYHUKOB. HHTepdepeHuus cBera B | cBeTa.
TOHKMX IuleHKax. IlpocBernenune  onTuku. | Ypok U3YyYEHUs HOBOT'O
Hemoncmpayuu. Marepuaa.
1. Tlomocel wuHTEphepeHIMH OT OUIPU3MBI
®penens.
2. lemoHcTpanus kosen HproToHa.
3.MHaTepdepeHnns cBeTa B TOHKHX IJICHKaxX

79/4 Hudpakuus cBeta Hapymenne BomHOBOoro ¢ponta B cpene. | -Habmogate audpakuuio csera | Pabora Ha  ypoke
Hudpakmus. udpaknuss cBeta Ha IIeH. | Ha MIENU U HUTH; (peureHue 3agay)
[Tpunuun ['roiirenca-@penens. 3oHa PpeHens. | -ONPEaENATh yCIOBUSA
YcinoBust  AUQPAKIMOHHBIX ~ MHHHUMYMOB ¥ | IPUMEHUMOCTH
MaKCHUMYMOB. MPUOIMKEHUS ~ T€OMETPHYECKOM
Hemoncmpayuu. OIITHKHU.
1. Audpakius OT HUTH. KomOunupoBaHHbIi YpOK
2. Tudpaxuus oT menu (cemuHap)

80/5 JlaGoparopHast pabota | Jlabopatopnas paGora Ne 5. «HaOmronenue | -Habmonats uHTepdepenumio | Jlaboparopuas pabora;
Ne 5 UHTEephEpeHIINU U TU(DPAKIIUN CBETA» cBeTa oTpaboTKa
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Ha MBUILHOM IUICHKE u
T(QPaKIUOHHYIO
TIBYX

CBC€Ta IIpu pacCMOTPCHHU HX UYC

KapTHHY OT

TOYCYHBIX HUCTOYHHUKOB

pe3 OTBEPCTHSI pa3HbIX
JTaMETPOB;

-0000maTh B mporecce
IKCIIEPUMEHTATBHON
JIeATEILHOCTH.

Ypok- mpakTrdeckas padbora.

MPAKTUYCCKUX
HaBBIKOB, OTUCT 0

naboparopHoit pabote

81/6 JudpakimonHas VYcnoBusi TIaBHBIX MakKCHUMYMOB U TMOOOUYHBIX | -Omnpenensrtsb c nomoibio | Pabora Ha ypoke
pemeTka MUHHUMYMOB.  Pa3perraromas  crmocoOHOCTh | TU(PPaKIIMOHHOM pemeTku | (pa3dop TUTIOBBIX
TU(PPAKIMOHHOW PEIICTKH. TpaHUIIBI CIIEKTPAJILHOMW | 33aj1a4)
Jemoncmpayuu. qYBCTBUTEILHOCTH
Judpaxus cBeta Ha AMPPAKIIMOHHON PEIIETKE | YeIOBEYECKOro riasa.
KoMOuHMpoBaHHBIN
ypok(ceMuHap)
8217 JlabopaTopHas pabota | JlaboparopHas pabota Ne 6. -3HaKkoMHUThCS ¢ AudpakuuoHHoi | OTpaboTka
Ne 6 «I3MepeHHe UTMHBI ~ CBETOBOW BOJHBI C | PEIIETKOW  KaK  ONTHYECKHM | MPAKTHYECKUX
HOMOILBIO AU(PPAKIIUOHHON PELIETKI» npubopom HaBBIKOB, OTYET O

U C €€ TIOMOIIbIO U3MEPHUTh JITHHY
CBETOBOM BOJIHEI,
-ga0OmrogaTte u - 0000m@are B

nporecce

nabopaTopHoii padote
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AKCIEPUMEHTATbHON
JeSTEIbHOCTH.

Ypok- mpakTudeckast padbora.

83/8 Kontponbnas  pabora | KontpoasHas padora Ne 9. «BonHoBast ontukay | -IIpuMeHsaThs mosrydeHHble 3HaHUsA | PaboTa Ha ypoke
Ne 9 K PEILICHUIO 3a]1ay. (peuieHre  TUIMOBBIX
VYpok  KOHTpoJsi M  OLEHKH | 33J1a4 u
3HaHUM. HECTaHIAPTHBIX 33]1a4)
84/1 TemnoBoe nznyueHnue TemnoBoe u3nydenue. AOCOMOTHO YepHOoe Telno. | -DopMyIupoBaTh KBaHTOBYIO | PaGoTta Ha ypoke
CnekTpanbHas  IUIOTHOCTb  DHEPreTUYECKOU | TUIIOTE3Y [1nanka, 3aKOHBI
CBETHMOCTH — CIIEKTpaJbHasi XapaKTEPUCTHKA | TEIUIOBOTO M3IyYCHUS
TEIUIOBOTO M3Iy4YeHHs Tena. Yibrpaduoneronas | (Buna u Credana-bonpimana).
karactpoda. KsanroBas rumote3a Ilmanka. | KoMOuHUpPOBaHHBIN ypOK.
3aKOHBI  TEIUIOBOTO  u3nydeHus.  DOTOH.
OcHoBHbIE buznveckue XapaKTEPUCTHKH
¢dotoHa. /Jemoncmpayuu.
1. Pactipenenenuie sHEprun B CIEKTpeE.
2. OGHapyXeHHEe KBAaHTOB CBETa
85/2 dotordpdext ®otorpdexr. Omnbitel  CroneroBa. 3akonsl | -Habmonats orosnextpuueckuit | Pabota  Ha  ypoke
doTtorddexra. KsanToBas teopus | apdexr; (peenue 3a1ayv)
doroadpdexra. Pabora BbIXOAA. YpaBHEHHE | -POPMYIHPOBATH 3aKOHBI
Onnmreitna s dorodpdexra. 3aBucumoctsd | hoTorddexTa;
KAHETHYECKOW DJHEPruu  (DOTORIIEKTPOHOB OT | -paCCUUTHIBATE  MAKCUMAIBHYIO
4acTOTHI CBETA. KHHETHYECKYTO DHEPTHUIO
Jemoncmpayuu. JJIEKTPOHOB npu
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1.Buemnmit hotodrhdexr. dhoTorddexre.
2.3aBUCUMOCTh ~ MHTEHCUBHOCTH  BHEIIHErO | YpPOK U3Y4EHUS HOBOTO
¢doro3ddexra oT BeTMUMHBI CBETOBOTO MOTOKA M | MaTepHaa.
YacTOTHI CBETA.
3.3akoHbI BHenIHeTo hoTodddexra
86/3 Kopnyckynsipao- Kopmyckynsipasie ¥ BOJHOBBIE CBoicTBa ¢o- | -[IpuBoauTh nokazatenbcTBa | Pabota  Ha  ypoke
BOJIHOBOI TOHOB. KopmyckynsipHO-BOJIHOBOM  Ayanu3M. | HAJIMYMS y CBETa KOPIYCKYJISIPHO- | (CaMOCTOATEIbHAs
Jyaanu3M Judpakius oTaenbHbIX (POTOHOB BOJIHOBOTO JlyaJlu3Ma CBOMCTB; paboTa)
-aHaITU3UPOBATh OTIBIT o
T(QPaKIUIU OTIEITBHBIX (POTOHOB.
Ypok H3y4YEHUs HOBOT'O
MaTtepuaa.(JICKIIus )
87/4 BomnHosrie coiictBa | ['unoresa ne bpoiins. Jlnuna Bonusl ae bpoii-ns. | -Beruucnars qnmuny BonHbl Je | PaGorta Ha ypoke
YaCTHUI] CootHomieHne HEONpeNENeHHOCTEN | bpoinsa yacTuibl ¢ WM3BECTHBIM
['eitzenOepra. CooTHollleHHE | 3HAYECHUEM UMITYJIbCA.
HeompeAeNeHHOCTe! i dHepruu 4vacTuilbl U | KoMOMHUPOBaHHBIN ypOK.
BPEMEHHU €€ U3MEPEHUS
88/5 Crtpoenue atoma Omeitr  Pesepdopna. Ilmanerapnas wMopens | -O0cyxnate pe3ynbrar ombiTa | Pabota  Ha  ypoke
aToma. Pazmep atromHoro sjipa Pesepdopna. (camocTosATENbHAS
Ypok HU3y4YCHUS HOBOTO | paboTa)
Matepuana (JIeKIus)
89/6 Teopus aroma | [lepsslit moctynat bopa. IIpaBuno kBanToBanus | -O6cyxnath ¢usnueckuit cmbicn | Pabota  Ha  ypoke

BOAOpPOda

opobutr bopa. DHepreTHueckuii CHEKTp aroma

Teopuu bopa;

(peureHue 3agay)
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BOJIOPO/IA. DHEePreTU4eCcKuil YPOBEHb.

CB0OOHBIC U CBSI3aHHBIE COCTOSIHUS SJIEKTPOHA

-CpaBHUBATh cBOOOIHBIE u
CBs3aHHBIC

COCTOSIHUA DJICKTpPOHA.

Ypoxk W3yYCHUS HOBOTO
MaTtepuaia (JICKIus)
90/7 [Tornomenue u | OHeprua uoHuzauuu. Bropoil mocrynat bopa. | -Mccnenosats nuHeWyarteiid | Pabora Ha ypoke
U3Iy4YeHUE ceera | Cepun M3Iy4yeHHMs aroMa BoOJOpoja. Bwunel | criektp
aTOMOM U3JTy4YCHUH. JIuHenvaThIi CIIEKTp. | aTOMa BOJIOPO/IA;
CrieKTpabHbBIN aHAIN3 U €r0 IPUMEHEHHE. -pacCcUUTHIBATh YACTOTY U JJIUHY
Jemoncmpayuu. BOJIHBI HCITyCKa€MOTO CBETa NpHU
1. ITomyuenue Ha 3KpaHe TUHEWYATOTO CIIEKTPA. | MepexoAe aroMa H3  OJHOTO
2. JleMOHCTpAIUsl CIIEKTPOB MOTJIOIICHUS CTallMOHAPHOTO
COCTOSIHUSL B JIPYTO€.
KomMOuH1poBaHHBIN ypOK.
91/8 JlabopaTopHas pabora | JlaboparopHass pabGora Ne 7. «HaGmonenue | -HabGmronate CIUTOIITHOM u | JJaboparopnast pabora;
Ne 7 JUHEWYaTOro M CIUIOIIHOTO CIEKTPOB HCIYC- | TUHEHUaThIi CHEKTpHI | 0TpaboTKa
KaHUs UCITYCKaHMS; MPAKTUYECKHX
-00001maTh B MpoIlecce | HABBIKOB, OTYET O
AKCTIEPUMEHTAILHON nmabopaTopHoi pabore
NeSITeIbHOCTH.
VYpok- npakTuyeckas padora.
92/9 Jlazep [Tponieccer B3aumoneiicTBust atomMa ¢ potoHoMm: | -OOBsCHATh TpHHOWT JeicTBust | Pabora Ha ypoke

MNOrJIOIMCHUC (I)OTOHa, CIIOHTAaHHO€ MW  BbI-

JIa3epa;
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HyxaeHHoe wu3nydyeHud. Jlazep. [IpuHumn

nevctBust  sazepa. OCHOBHBIE OCOOCHHOCTH

JIA3CPHOI0 U3JTy4YCHUS. HpI/IMeHeHI/Ie JIa3C¢poOB

-HaOMI01aTh M3JIyYCHHUE Jia3epa H
€r0 BO3JEUCTBUE Ha BEIECTBO.

KoMOuHMpOBaHHBIN yPOK.

93/10 Dnektpuueckuii paspsia | HecamoctosTensHbIE W caMOCTOATENbHBIN | -ONMKUCHIBaTh TPHUHIMI JACHCTBUsA | PaGoTa Ha ypoke
B razax paspsiabl. DieKTpudeckuil mpoOoil raza mpu | MIA3MEHHOTO JKpaHa,
BBICOKOM JIaBJICHUHU. OJEKTPHUUECKUH TPoOO0H | KOHCTPYKIMIO BaKYyMHOTO THOJA
pa3psDKEHHOro rasa. Buzasl rasoBoro paspsja. | ¥ TpHOJA.
['a3oBbIii  pa3psii B COBPEMEHHOH TEXHHKE. | YPOK W3Y4YCHUS HOBOTO
DNEKTPUUECKU TOK B BaKyyMe MmaTepuana (JIeKIus).
94/11 | Koutponbhass  pabota | KontponbHas padora Ne 10. «KBanToBast Teopus | -IIpuMeHsTh monydyeHHble 3HaHus | Pabota  Ha  ypoke
Ne 10 AJIEKTPOMAarHUTHOTO U3JIy4yEHUs BEIIECTBA» K PEILEHUIO 3a]1a4. (pemieHHEe  TUIOBBIX
Ypok  KOHTpOJsI W  OLEHKHU | 33/1a4 u
3HAHUH. HECTaH/IapPTHBIX 3a/1a4)
95/1 CocraB aromHoro sipa | [Iporon u HeltpoH. IIporoHHO-HelTpoHHas | -OnpenensiTs 3aps0BOE u | Pabota Ha ypoke
Monenb sapa. M3ortombl. CuiibHOE B3aMMO- | MACCOBOE YHMCIO AaTOMHOIO sJipa
neiictBue HyKJIOHOB. KoMnToHOBCKas JuiMHa | 1o Tabnuie MeHnzeneesa.
BOJIHBI yacTHIlbl. COCTaB U pa3Mmep a1pa. KomOuHupoBaHHbI ypoK.
Hemoncmpayuu.
Tabmuma «Crnexktp-M»: «CoctaB u pazMep sapa»
96/2 OHeprus CBSI3U | YlenbHasi  SHEpPrus  CBA3M.  3aBUCUMOCTb | - Bbrumcnsats »sHepruto cBszu | Pabora  Ha  ypoke
HYKJIOHOB B si/ipe yIEIbHOW SHEPruu CBA3M HYKJIOHA B Sip€ OT | HYKJIOHOB B SApe M DHEPruio, | (pelIeHHe  TUIOBBIX
MaccoBoro yucia. CHHTE3 U JIeJICHUE siep BBICTISIIOLIYIOCST TIpU  SIZEPHBIX | 3a/1a4)

peaknugx.

KomOuHupoBaHHBIH YpOK.
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97/3 EcrecrBennas PamnoaktuBHOCTh. Bunmbl pamnoakTUBHOCTH: | -Beraucnsathb sHepruio, | Pabota Ha  ypoke
ParMOaKTUBHOCTD €CTeCTBEHHAass W  HCKYCCTBEHHasA.  Paano- | BBLIEISIONIYIOCS npu | (pemeHne  TUIOBBIX
aKTUBHBIA pacnan. Ausbda-pacnan. OHeprus | paIloaKTHUBHOM pacraje; 3az1a4)
pacnana. bera-pacnaa. ['amma-usnyuenue -BBIABIISATH MPUYMHBI
Hemoncmpayuu. €CTECTBEHHOMU
1. Nonusupyroiee neicTBUE paJMOAKTUBHOIO | PAIMOAKTUBHOCTH.
U3JTy4EHUSI. Ypoxk M3YyYeHUS HOBOTO
2. Habmronenue cienoB 3apsDKEHHBIX YacTHIl B | MaTepHala.
Kamepe Bunbcona
98/4 3akoH [lepumon monypacmnanga. 3akoH paguoakTUBHOTO | -OmpenensiTh nepuon | Pabora Ha  ypoke
PalnOaKTUBHOTO pacmana. AKTHUBHOCTB PaInMoaKTUBHOTO | MOJIypacrajga (pemieHre  THITOBBIX
pacnana BelnecTBa. EnuHuna akTtuBHOCTU. Pammoak- | paAMOaKTUBHOIO AJIEMEHTA; 3azay)
TUBHBIE CEPUU -CpaBHUBATH aAKTUBHOCTH
Pa3IMYHBIX
BEIIECTB.
KomOuHupoBaHHbI ypoK.
99/5 HckyccTBeHHast Henenue snep ypana. Llennas peakuus nenenus. | -OnpenensTs NpoayKThl siiepHoil | Pabora  Ha  ypoke
PaauOAKTUBHOCTh Ckopoctp mnenHod peakiuu. KosapuuueHT | peakuuu aeneHus; (Tect)
pPa3MHOXEHUS HEHTPOHOB. Camoron- | -OIleHUBATh DHEPTEeTUIECKUI
JIepKUBAIOIIASICSL  peakuusl JeJEeHUs  sAep. | BBIXOA IS peakluM JIeJeHus,
Kputnueckas Macca. KpuTuueckuii pasmep | KpuTHUecKyro Maccy 2°U.
AKTUBHOM 30HBI KomOuHMpOBaHHBIN yPOK.
100/6 | Ucnonb3oBanue SAnepubrii  peaktop. OCHOBHBIE  DIIEMEHTHI | -AHAIN3UPOBATH npobnemsl | Pabora  Ha  ypoke
SHEpPIUu JEJIEHUs SAep. | AApHOro peakTopa M MX HazHaueHHe. ATOMHAs | sIePHOM (TecT)
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SnepHas sHepreTuka

anektpoctanus (ADC). MomHocTh peakTopa.

SAnepnas 6e3onacHocTs ADC

6e3omacHoct ADC;
-OIUCHIBATD YCTPOHCTBO u
MPUHIUTT

nencteust ADC.

KomOuHMpOBaHHBIN YPOK.

101/7 | Tepmosinepusblii cuate3 | TepmosinepHble peakuuu. Peakuus cunTesa | -OueHHBATH nepcnekTuBbl | Pabota  Ha  ypoke
JErKux  sAjep. TepmosinepHbIi CUHTE3. | pa3BUTHUSA (Tect)
VYnpasisieMblil TepMOSIEPHBIN CUHTE3 TEPMOSIIEPHOM SHEPreTUKH;
-CpaBHMBATh YIIPaBIIseMbIH
TEPMOSIICPHBIN CUHTE3 c
YIIPaBIIIEMBIM JCTICHUEM SIACP
102/8 | SlmepHoe opyxue VYcioBue  BO3HUKHOBEHUs — HeympaBisgeMoil | -CpaBHMBaTh  KOHCTpykuuu U | Pabora  Ha  ypoke
LHEeMHOM peakuuu JeieHus sjaep. ATOMHas | IPUHLUMN JAEHCTBUS aTOMHOM M | (Tect)
O6oM0a, ee mNpUHUIUNUAIbHAA KOHCTPYKLMS. | BOJOPOIHOI O0MO.
Tporunoserit OKBUBAJICHT. Bonoponnas | KoMOuHMpOBaHHBIN ypOK.
(TepmosiiepHas) OomOa, ee NpPUHIMUNHAIbHAS
KOHCTPYKLUS.
103/9 | Jlabopatopuass paborta | JJabopatopras pabora Ne 8. «M3ydeHue | -3HAKOMUTHCS C METOOM OTtpaboTtka
Ne 8 B3aWMOJICHCTBHS YaCTHIl W SJEPHBIX PEAKIUi | BEIYMCICHUS YISIBHOTO 3apsaa | MPaKTHUYECKUX
(o oTorpadusm)» gacTull 1o ¢ororpaguu ee | HaBBIKOB, OTY4ET O
TpeKa; nabopaTopHoii padote

-U3MepATb W 0000mare B
nporecce

AKCIIEPUMEHTATbHON
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JCATCIIBHOCTH.

Ypok- mpakTudeckast padbora.

104/10 | buomorudeckoe BozgeiictBue paamoakTUBHOTO wu3iaydeHUsi Ha | -OnuckIBaTh ACHCTBUE PaGora Ha ypoke
nelicTeue BeIecTBO. /]03a MOIJIOMEHHOT0 N3TyYeHHs] U €€ | paJliOAKTUBHBIX u3inydeHuil | (pabora
pallnOAKTUBHBIX eIMHUIA. Kospdpuuuent OTHOCHUTEJIBHOM | pa3InYHbIX THUIIOB | BUJIEOMATEPHAIIOM)
U3JIY4CHUN Ouonornyeckoil  akTUBHOCTH  (K03(p(ULIMEHT | HA )KUBOM OpraHU3M;

KauecTBa). DKBUBAJICHTHAS /1032 MOTJIOMEHHOTO | -O0BSICHATH BO3MO>KHOCTH
U3Iy4YeHUs W ee eAMHMULA. ECTeCTBEHHBIH | HCHOJIb30BAHUS PAJUOAKTUBHOTO
panuanMoHHbIE  QoH.  Bxiag  pa3nMuHBIX | U3ITyYEHUS
UCTOYHMKOB HOHU3UPYIOIIETO W3Iy4YCHUs B | B HAYYHBIX HCCIECIOBAaHHMAX M Ha
€CTECTBEHHBIN paJInalliOHHBIN (OH IIPaKTHUKE.
KomOunupoBaHHbII
ypok(cemMuHap)

105/1 | Knaccuduxanus OneMeHTapHas dYactuna. @OyHaameHTaldbHBIC | - Knaccudumuposars | PaboTa Ha ypoke
JJIEMEHTAPHBIX YacTUIl] | yacTuipl. DepMuoHbl u 0030HBL. [IpuHIMT | S7eMeHTapHBIE  YacTUIBI  Ha

[Taymu.  Pacnpenenenne  ¢pepmuoHOB 1O | (pepMHOHBI U OO30HBI, YACTUIBI U
HHEPreTUYECKUM COCTOSIHUSM. AHTHUYACTHIBI. | aHTHYACTULIBI.

[IpuHnun 3apsoBoro compspbkenus. IIponeccer | Ypok U3Yy4YECHUS HOBOT'O
B3aWMOIIPEBPAIICHUST YaCTHUI: AHHUTWISAIMS W | MaTepuasa.

POXJIEHUE Maphbl.

106/2 | JlenToHsI Anponsl u nentoHsl. JlenTonHbl 3apsa. 3akoH | -Knaccudunuposats Pabora Ha ypoke
KakQyH/JIaMeHTabHbIE | COXpaHEHWs JIenTOHHOro 3apsaa. Crmaboe | SIeMEHTapHblE  YacTUIBI  Ha
JaCTHUIIBI B3aUMOJICHICTBHE  JIEMTOHOB.  [lepEeHOCUYMKH | YACTHUIIBI, YYaCTBYIOIIHE B

caboro  B3aMMOACUCTBUS — BHUPTYAIbHbIC | CWIBHOM B3aMMOACUCTBUM U He
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yactuubl. bera-pacman ¢ ydacTueM Tpome- | y4acTBYIOIIKE B HEM.
x)yrounoro W”-6030na Ypok W3YYCHHUS HOBOTO
MaTtepuana.
107/3 | Knaccudukanus u | Knaccudukamus agponoB. Me3onsl u 6apu-onsl. | -Knaccudumuposare anponsl u | Pabota Ha ypoke
CTPYKTYypa aJipOHOB [Toarpynmnsl 6apuOHOB: HYKJIOHBI U THUIIEPOHBI. | UX (Tect)
Crpykrypa azapoHoB. KBapkoBas rumortes3am. | CTpYKTYpY;
I'enmnmvanan 1. LlBeiira. KBapku ¥ aHTHKBAapKH. | -XapaKTepU30BaTh apomaTrhbl
XapakTepUCTUKH OCHOBHBIX THUIIOB KBAapKOB: | KBAPKOB.
CIIUH, JJIEKTPUYECKUN 3apsl, OapHOHHBIN 3apsi. | Ypok W3Y4YCHUS HOBOTO
3aKoH coxpaHeHus: OapHOHHOTO 3apsiia. Apomar | MaTepuaia.
108/4 B3aumoneiicteue [IBer xBapkoB. llBeToBOil 3apsim — xapakte- | -IlepeuncnsaTe 1BeTOBBIE 3apsAnbl | PaboTa Ha ypoke
KBapKOB PHUCTHKA B3aUMO/ICHCTBUS KBApPKOB KBapKOB.
Ypok W3Y4YCHHUS HOBOTO
Martepuana.
109/5 DOyHAaMEHTAIbHBIE dOyHIaMEHTAIbHBIE  YacTUIbl:  KBapku " | -KiaccubuuupoBaTh TIIFOOHBL; Pabota Ha ypoke
YaCTHUIIBI JICTITOHBI. KBapk-nentonnas CUMMETpHS. | -paboTaTh C TEKCTOM y4eOHUKa
OyHIaMEeHTalbHbIE  YaCTHUIlBl, O00pasyroliue | U MpeACTaBlsATh WHGOPMAIUIO B
Bcenennyro. Tpu nokonenust GyHIaMEHTAIBHBIX | BHIE TaOIHIBI.
yactull. Bzaumopeiicteue kBapkoB. [ 1H00HBI Ypok 000011eHUs u
cucTeMaTH3aluy 3HaHHUH.
110/6 | Koutposnbhas  pabota | Kontponbhas padora Ne 11. «®Dusmka BHICOKHX | - [TpumeHsTH nosryueHHele | Pabora Ha ypoke
Ne 11 SHEPIUil» 3HAHUS K PELICHUIO 3a/1a4. (pemienue TUIOBBIX
YpoK  KOHTpOIsT U OLEHKH | 33134 u
3HAHUH. HECTaH/IapPTHBIX 3a/1a4)
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11111

Crpyktypa Bcenennoi,
ee paclidpeHue. 3aKoH

Xab06ia

ACTpOHOMHYECKHE CTPYKTYpbl, HUX CpEeIHUH
pasmep. IIpumepHoe uncio 3Be3n B ['anaktuke.
Pazberanme ramakruk. 3akon XaO6ma. Kpachoe
CMEIlIEHHE CHEeKTpaJbHbIX JWHUN. Bo3spact
Bcenennoit. Mogens ®@puamana. Kpurudeckas

IUIOTHOCTHL Bceenennoit

-Ucnonw3oBate HWHTEepHeT 11s
IOMCKa

M300pakeHU ACTPOHOMHUYECKUX
CTPYKTYp; TOSICHATHh (PU3HYECKUI
CMBICI ypaBHeHUs1 Dpuamana;

-BCCTH JUAJIOT, BBICIIYIIIMBATDH

Pabota Ha ypoke

OIIOHEHTA, y4yacTBOBaTb B
JMCKYCCHH.
Ypok U3YyYEHUs HOBOT'O
MmaTepuania.
112/2 Kocmonornueckas bonpmioli  B3phIB. OcHoBHble  mepuoab! | -Knaccudumnuposath nepuonbl | Pabora Ha ypoke
MOJIeJIb panHell | sBomonu  Bceenennoit.  Kocmosnoruueckas | sBomtonuu BeeneHHOI.
Bcenennotii. Opa | mozenb bonbmoro B3peiBa. [InankoBckas snoxa. | KoMOMHUpOBaHHBIN YPOK.
W3TyYEHHUS BemectBo B pannei Beenennom.
113/3 Hykneocunres B | JlomuHupoBanue W3JTyYEHHUS. Opa | -I[Ipumensars ¢dyHaamenTanpHbie | PaboTa Ha ypoke
panHeil Beenennoi HykJieocuHTe3a.  OOpa3oBaHHE  BOJOPOAHO- | 3aKOHBI (U3UKU K OOBSICHEHMIO
requeBod Mmia3Mbpl. Opa aroMoB. PenuKTOBOE | MPUPOABI KOCMUYECKUX OOBEKTOB
H3JTyYEHHUE U SIBJICHUU.
Ypok H3y4YECHUs HOBOTO
MmarepHaia.
114/4 | O6pa3oBanue AHnzorponus PEIHUKTOBOTO usnydeHus. | -Boictynare ¢ goknazamu  u | Pabota Ha ypoke
ACTPOHOMHUYECKHX OOpa3zoBaHre  CBEpXCKOIUIGHMH  TaJlakTHK. | Mpe3eHTanusMu 00 oOpa3oBaHUM | (TECT)
CTPYKTYpP OOpa3zoBaHue SUIMNTHYECKUX W CIHUPAIbHBIX | SJUIMNITUYECKUX M CHHPATbHBIX

TaJJaKTHK. Bo3uukHoBeHHE 3BC3 1.

TaJIaKTHK.
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TepMosiiepHble peakM — UCTOYHUK dHEPTHU
3BE3I.

IIpOTOH-IIPOTOHHBIN LUK

Ypok HU3yYCHUS HOBOT'O

MarepHania.

115/5 OBOJIIOLS 3BE3] OBoonsl 3Be37] pa3muHoi Maccel. Kopud- | - OneHuBath Bo3pacT 3Be31 1o ux | Pabora Ha ypoke
HeBbIH W Oenblii Kapiuk. KpacHbli ruranT u | macce, CBSI3bIBATH CHHTE3
CBEpXTUTaHT. [Inanerapnas TYMaHHOCTb. | TSKEJBIX 3JIEMEHTOB B 3BE€3/1aX C
Hefitponnas u cBepxHoBas 3Be3fga. CHHTE3 | UX PAaCIOIOKEHHEM B TabmuIe
TSDKEJIBIX XMMHYECKHX 3JieMeHTOB KBazapsl Menpeneena.
Ypok W3Y4YCHUS HOBOTO
MaTepuania.
116/6 | O6pa3oBanue U | XMMUYECKHI COCTaB MEXK3BE3JHOro BewlecTBa. | - Beictynate ¢ gokinagamu o | Pabora Ha ypoke
spomonust  ConHeunoit | O6pa3oBanue COTHEUHON CHCTEMBI. pasMepax H BO3pacTe JYHHBIX
CUCTEMBI O6pazoBanue Mnpoto-ConHIa W Ta30MbLICBOrO | KPaTEpPOB, O COMHEUHBIX MSATHAX.
nucka. [Imaneroszemanu. IIporonianerst. KoMOuHMpoBaHHBIN ypOK.
OOpa3oBaHrue # DBOJIOIUS IJIAHET 3EMHOU
Tpynmnbl W IUTAHET-TUTAaHTOB. ACTEpOUABl U
komertsl. [Tosc Koiinepa, o6macts Oopra
117/7 Bo3HukHOBEHUE Kuzup B Comneunoit cucreme. JKuszup Bo | KomMOMHMpOBaHHBIN ypOK. Pabota Ha ypoke
OpraHu4ecKkor ku3Hu | BeceneHnoit (Tect)
Ha 3emuie
118/8 [ToBTOpEeHME u | [loBropenue u 00001IEHNE TEMBI :«IBOJIONHS | - [IpeacraBnsaTe nokiaael, | Pabora Ha ypoke
00o01IeHne TeMbl | Becenennoi» COOO0IIIeHNs, TPE3EHTALlUH. (Tect)
«IBONIOLHUA Ypoxk-3ayer.

Bcexennon»
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119/1

duznyeckui

120/2 | npakTuxkym (10 1)

121/3

122/4

123/5

124/6

125/7

126/8

127/9

128/10

129/1 | ®usuka B TO3HAHUH KomOunnpoBaHHbBIN ypOK. Pabora Ha ypoke
BEILICCTBA, oI, (Tecr)
IPOCTPaHCTBA u
BpeMeHu.  § 1—6
(yueOHuk 10 kiacca)

130/1 | Kunematuka KomOuHupoBaHHbI ypoK. Pabora Ha ypoke
MaTepHabHONW TOUKH. (camocrosTenbHas
§ 7—14 paborta, TecT)
(yueOnuk 10 kiacca)

131/2 | Kunematuka KomOuHupOoBaHHBIN YPOK. Pabota Ha ypoke
MaTepHaTbHON (camocrosTenbHas
TOYKHU paborta, TecT)
§ 15,16

(yuebnuk 10 kmacca)
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132/3

Jnnamuka
MAaTepUaIbHON TOUKH.
§ 17—25

(yuebHnuk 10 xmacca)

KomOuHMpOBaHHBIN yPOK.

Pabota Ha ypoke
(camocrosiTenbHas

pabota, Tecrt)

133/4 3aKOHBI COXPAHCHHUS. KomOuHMpOBaHHBIN yPOK. Pabota Ha ypoke
§26—34 (camocTosTEeTHHAS
(yueOHuk 10 kiacca) pabora, TecT)

134/5 Junamuka KoMOuHMpoBaHHBIN ypOK. PaGora Ha ypoke
MIEPUOINIECKOTO (camocrosTenbHas
JIBUKCHHSI. pabota, Tecr)
§35—38
(yueOnuk 10 knacca)

135/6 | Craruka. KoMOuHMpoBaHHBIN ypOK. PaGora Ha ypoke
§ 39—41 (camocTosATENBHAS
(yueOnuk 10 kiacca) pabota, TecT)

136/7 | PenstuBUCTCKAs KoMOuHMpOBaHHBIN yPOK. PaGora Ha ypoke
MEXaHHUKa. (camocTrosiTenpHas
§ 42—46 (yuebnuk 10 paborta, TecT)
KJ1acca)

137/1 | MonekynspHas KoMOuHMpoBaHHBIN yPOK. PaGora Ha ypoke
CTPYKTYpa BEIIECTBA. (camocrosTenpHas

§ 47,48 paborta, TecT)
(yuebnuk 10 kmacca)
138/2 | MonekynsipHo- KoMOuHMpOBaHHBIN yPOK. PaGora Ha ypoke
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KHHETHYECKad TCOPHA

nACAJIbHOTO Ira3a.

(camocTosTenTbHAS

pabota, Tecrt)

§ 49—54
(yuebHnuk 10 xmacca)
139/3 | TepmoauHaMHuKa. KomOuHMpOBaHHBIN yPOK. Pabota Ha ypoke
§ 55—60 (camocTosTEeTHHAS
(yueOHuk 10 kiacca) pabora, TecT)
140/4 KunkocTs u nap. KoMOuHMpoBaHHBIN ypOK. PaGora Ha ypoke
§ 61—66 (camocTosTenpHas
(yaebnuk 10 kmacca) paborta, TecT)
141/5 | Tsepnoe Teno. KoMOuHMpoBaHHBIN ypOK. PaGora Ha ypoke
§67—70 (camocTrosTenpHas
(yueOnuk 10 kmacca) pabora, TecT)
142/6 | MexaHu4eckue BOJIHBI. KomOunnpoBaHHBIN yPOK. Pabota Ha ypoke
Axyctuka §71—76 (camocTosATEIBHAS
(yueOnuk 10 kmacca) pabota, Tect)
143/1 Cutbr KomOunnpoBaHHbIN ypOK Pabota Ha ypoke
AJIEKTPOMArHUTHOTO (camocrosTenbpHAs
B3aUMOJEICTBUSA pabota, Tect)
HETO/IBM)KHBIX 3apsI0B.
§ 77—83
(yueOnuk 10 kiacca)
144/2 | Dueprus KomOunupoBaHHbIi ypok Pabora Ha ypoke

QJICKTPOMArdHuTHOITO

(camocrosiTenbHas




B3aUMOJCUCTBU
HCIIOABHUKHBIX 3ap51;10B.
§ 84—93

(yuebnuk 10 kmacca)

pabora, TecT)

145/3 | 3akon Owma. KomOuHMpOBaHHBIN ypOK Pabota Ha ypoke
§1—10 (camocTrosiTenbHas
(yueOHuk 11 kiacca) pabora, TecT)

146/4 | TemoBoe neiicTBre KomM6unnpoBaHHbBIN ypoK PaGora Ha ypoke
TOKa. (camocrosTenbHas
§11—16 pabota, Tecr)
(yueOHuk 11 kiacca)

147/5 | Cuapl B MarHMUTHOM KomM6unnpoBaHHbIN ypoK PaGora Ha ypoke
noJe. (camocrosTenbHas
§ 17—21 paborta, TecT)
(yueOHuk 11 kiacca)

148/6 | DHeprust MarHUTHOTO KoM6uHMpoBaHHBIN ypOK PaGora Ha ypoke
TTOJISt (pemienue TUIIOBBIX
§22—29 3a/1a4)

(yuebnuk 11 kmacca)

149/7 | DneKTpOMArHETH3M. KoM6uHMpoBaHHBIN ypOK PaGora Ha ypoke
§ 30—36 (pemieHre  THITOBBIX
(yueOnuk 11 kiacca) 3azay)

150/8 | Lemnm MEPEMEHHOT0 KoMOuHMpoBaHHBIN ypOK PaGora Ha ypoke
TOKA. (pemieHre  THUIOBBIX
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§ 37—45

(yuebnuk 11 xnacca).

3a/1a4)

151/1 | Usznyyenue u TmpueM KoMOuHMpOBaHHBIN yPOK PaGora Ha ypoke
JIEKTPO-MarHUTHBIX (camocrosTenbHas
BoiaH pamuo- u CBU- paborta, TecT)
JMana3oHa.
§ 46—52
(yueOnuk 11 knacca)

152/2 | T'eomerpuyeckas KomM6unnpoBaHHbBIN ypoK PaGora Ha ypoke
OTITHKA (pemieHre  THITOBBIX
§ 53—60 3a/1a4)
(yueOHuk 11 kmacca)

153/3 ['eomeTpuyeckas KomM6unnpoBaHHbBIN ypoK PaGora Ha ypoke
OTITHKA. (pemieHre  THITOBBIX
§ 61—66 3aj1aq)
(yuebnuk11 kiacca)

154/4 | BonuoBast KomOunnpoBaHHbBIN ypoK Pabota Ha ypoke
OIITHKA. (pemieHue 3aaa4)
§ 67—71
(yuebHuk 11 kmacca)

155/5 KBanrtoBas Teopust KomOunMpoBaHHBIN ypOK Pabota Ha ypoke

SJICKTPOMAardHuTHOTO
HU3JTy4YCHUA

1 BCIICCTBA.

(pemenue THUTIOBBIX

3a/1ay4)
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156/1 | ®usuka KomOuHMpoBaHHBIN ypOK Pabota Ha  ypoke
aTOMHOTO Si/Ipa. (camocTosTEeTHHAS
pabota, Tecrt)
157/2 | DnemeHTapHbIE KomOuHMpOBaHHBIN ypOK Pabota Ha ypoke
YaCTHUIIBL. (camocrosTenbpHas
pabota, Tecrt)
Hroro | 170 yacos

70




Ipuioxkenne 1:

Du3nYeCKUil MPAKTUKYM:

1 moayroaue: (mocJie usydeHus TeMbl «I'eoMeTpHYECKAsT ONTHKAY)

1.Pacmmmpenue npenena u3MepeHuil BOJbTMETpA.

2.Pacuiipenue npejiesia u3MepeHui aMrepMmeTpa.

3.U3mepenue DJIC BHYTpEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.

4.MccnenoBanue 3aBHCHUMOCTH MOIIHOCTH, IOTPEONSIEMON JIaMIoW HakaJlMBaHUs, OT
HaIpsDKEHUS Ha €€ 3aKUMax.

5.HccnenoBanue 37eKTPUUECKUX CBOWCTB MOJIYIIPOBOIHUKOB.

6.U3yuenue r¢dekra 3eebeka

7.13y4yenue aBiaeHus 3JIEKTPOMAarHuTHOM MHIYKIIUU.

8.YcTpoiicTBo U pabora TpaHchopmaropa.

9.C60pKka 1 HacTpPOMKa MPOCTEUIIIErO PaJHMOIIPUEMHHKA.

10.0Onpenenenre noka3aTes MPEJIOMICHUS BELIECTBA.

2 moJsryroame:

1.Omnpenenenue mnokasaresnsi NPeIOMIICHHUS BEIIECTBA M ONTUYECKOM CHUJIbI CUCTEMBI JABYX
JIUH3.

2.Ha6mronenue untepdepeHnu, Tudpaxkiiui 1 MoIspu3aluu CBEeTa.

3.Habmonenue narepdepeHuu, 1uppaKiinuy 1 MoJIsiprU3aliiy CBeTa.

4.0npenenenHue JJIMHBI CBETOBOM BOJIHBI.

5.0mpenesneHne JIMHBI CBETOBOM BOJHBI.

6.Uccnenosanue sBienus hotodrddexta.

7.UccnenoBanue sBienus Gotospdexra.

8.I'pamynpoBaHne CIIEKTPOCKOIA U U3MEPEHNE JJIMH CBETOBBIX BOJH CIEKTPAIbHBIX JIMHUN
ra3os.

9.M3ydyeHne TpeKoB 3apssKeHHBIX YacTUIl o (hoTorpadusim.

10.MccnenoBanmne eCTECTBEHHON paInOaKTUBHOCTH ITPOJLYKTOB ITUTAHMUSL.
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