MHUHOBPHAYKH POCCHUHU
®denepanbHOE TOCYAAPCTBEHHOE OI0JIKETHOE 00pa30BaTENbHOE
yUpexKIEHUE BBICIIETO 00pa30BaHUs
«CAPATOBCKHNM HAITMOHAJIBHBINA UCCJIEJTOBATEJIBCKHM
T'OCYJAPCTBEHHBIA YHUBEPCUTET
HUMEHU H.I'. YEPHBIIIEBCKOT O»

Kadeapa ob111eii, TEOPETUYECKON ¥ KOMITLIOTEPHOU (DU3UKH

HanMCHOBAaHHC Ka(be;[p},l

N3VYEHUE COEJUHEHNM SJIEMEHTOB DJIEKTPUUECKUX LIEITEN

ABTOPEDEPAT
BAKAJIABPCKOWM PABOTBI

CTyZIEeHTKH 4 Kypca, rpynnsl 4121

HarnpaBnenus 44.03.01. «Ilenaroruyeckoe obpazoBanuey, npodmib «Dusnka
KO 1 HAMMECHOBAHUE HAIlPaBJICHUSA

WHCTUTYT (HDU3UKHU

HanMCHOBAaHUE (baKyJ'ILTeTa, HWHCTUTYTA, KOJJIEKaA

I'ypbankemoBoit AkHaOaT berypapleBHBI

(dbammusl, IMs1, OTYECTBO

HayuHslii pykoBOAUTEID

K.ILH., JOLEHT Wf 0;(3 H.I'. Henorpeesa

JOJDKHOCTb, Yd. CTEIICHb, V4. 3BaHHE HOHl’fI/ICy, mara WHULWAIEL, (haMuims

3aB. kadeapoi /
1.¢.-M.H., mpodeccop 2 B.M. Anukun

HOOJDKHOCTB, Y4. CTEIICHD, Y4. 3BAHUEC nOoAIUCH, JaTa HWHUIIAAJIbI, (1)aMI/IJII/IH

Caparo-2024



BBeneHue

OCHOBHBIM HaIPaBJICHHEM COBPEMEHHOTO OOpa30BaHMs SBISCTCA €T0
KOMITJIEKCHAsT MOJEPHH3AIMSA. B CBSI3M ¢ ATUM, YUUTENb JOJDKEH CTaTh HE TOIBKO
HMCTOYHHUKOM 3HAHHWI, HO M1 HACTABHMUKOM, KOTOPBIH TIOMOTAeT yJalluMCs pa3BUBAThH
CBOM YMCHHMS W HaBBIKHM, OPUEHTUPYSACHh HA UX MHAUBUAYaTbHBIC TOTpeOHOCTH. OH
JIOJIKEH CO3/1aBaTh YCIOBHS JJII CAMOCTOSITEIIBHOTO MTOMCKA HH(OPMAITUH, aHAIIA3a
Y IPUMCHCHHMS TIOJTYUYCHHBIX 3HAHUH B IPAKTUYCCKON JCSATCIBHOCTH.

Ponb yuutens B COBpeMEHHOM 00pa30BaTEIbHOM MPOIIECCE CTAHOBUTCS BCE
OoJsiee CIIOKHOM W OTBETCTBEHHOW. HeoOXoamMo mMOCTOSIHHO OOHOBIATH CBOU
3HaHMSI M METOJUYECKHUE TIPHEMBbI, 4YTOOBl A(P(EKTUBHO pearupoBaTh Ha
pa3HoOoOpa3HbIe MOTPEOHOCTH M CIIOCOOHOCTH CBOMX YYCHUKOB. B KOHEUHOM UTOTE
UMEHHO OT MPOQeCCHOHAIM3MA YUYUTENS 3aBUCHUT YCIEX OOYYCHUS M Pa3BUTHSA
KaXX7I0r0 peOeHKa.

OgauM ¥3 HampaBleHUW Ppa3BUTUS  JIMYHOCTH  YYEHHKA  SIBJISIETCS
dbopMupoBaHUE YHUBEPCATBHBIX YUEOHBIX JAEHCTBHI, HCCIEOBATEILCKUX YMEHHUIA,
HABBIKOB COTPYIHUYECTBA U B3aUMOJCHCTBUS B KOJUIEKTUBE B MPOLIECCE U3YUCHHUS
¢u3MKU, 4TO COCOOCTBYET OCO3HAHUIO POJU (PU3UKU B HAYKe M MPOU3BOJCTBE,
NOHMMAaHNE HPABCTBEHHBIX W OJTUYECKUX NPOOJIEM, CBSA3aHHBIX C H3YYCHUEM
TEOPETUYECKOTO MaTepHaia ¥ MOCTAHOBKOM SKCIIEPUMEHTA.

BaxxHOCTP ¥ aKTyanbHOCTh TOBBIIICHUS A(P(YEKTUBHOCTH U3 YUCHHUS
IIKOJIBHOTO Kypca (M3HMKHU, B YaCTHOCTH, pazjena «DIEKTPUUECKHUE SBICHUS» Ha
0a30BOM ypoOBHE §-TO Kjacca Ha TMpPUMEPE H3YUYEHUS COCIUHECHUS DSJICMEHTOB
AIEKTPUYECKUX IIeTIeH, TOBBIIICHUS POJU (PUIUYECKOTO HCCIETOBATEIHCKOTO
HKCIIEPUMEHTA TIOCITY)KHIJIO OCHOBAaHUEM JUIsl OIPEICICHHUs] TEMbI BBITYCKHOMN
KBTH(DUKAIIMOHHOM pabOTHI.

Heab padoTbl: U3YYUTH CIIOCOOBI COCTUHEHUS AJIEMEHTOB AIEKTPUIECKUX
merned W WX UCMOJB30BAaHUE HA YPOKaXx © B OKCHEPUMEHTAIBHOU
MCCIIeIOBATEILCKON JACATEIHPHOCTH YUAITUXCSl BO BHEYPOUHOE BpEMS.

J{ns mocTiKeHUs eI paOboThl OBLIIM MTOCTABJICHBI CISAYIONINE 3aaYH:



1) M3y4HuTh TEOPETHUYECKUI MaTepuall IO COCAWHCHHIO DIIEKTPUYCCKHX
Lerneu,

2) IPOAHAIM3UPOBATh COBPEMEHHBIC METOAMKH HW3YyUCHHS DIICKTPUUYCSCKHX
Herneu,

3) paccMOTpeTh  CYIIHOCTh  DKCHEPUMEHTAIBHONH  HMCCIIEI0BATEIbCKON
JEeSATENbHOCTH yUaluXxcs,

4) mpUBECTH MPUMEPHI OPraHU3AIMN YPOYHON U BHEYPOUHOU JCATEIHHOCTH
yuutens QU3MNKM.

B nepBom paznene paboThl NpeiokKEHbl TEOPETUUECKUE MaTepUalbl U UX
BO3MOXXHOCTU B paboTe y4uTENs NMPU OOBSICHEHUN U3y4aeMOM TeMbl; BO BTOPOM —
NPUBEICHBI MPUMEPHI, KOTOPHIE YUYUTEIh MOXKET MCIOIb30BaTh B MPAKTHYECKOM

ACATCIIBHOCTH, B 3aKJIIFOUYCHHNU C(i)OpMYJ'II/IpOBaHBI OCHOBHBIC PC3YyJIbTAThI pa6OTBI.

Kpatkoe conepxanue

B nepBom pazgen «TeopeTnueckue acmeKkTbl HM3YUYEHUS DIIEKTPUUECKHX
ABJICHUA B IIKOJIBHOM Kypce (U3MKU § Kiacca» IMPUBEJEH aHalu3 BHUIOB
COCIMHEHUS DJIJIEKTPUYECKUX DJIEMEHTOB, KpaTKas TeopeTUyYecKas CIpaBKa H
OCHOBHBIE TIOHSITHS

BriepBrie yuamiuecsi CpeHE MIKOJbI Y3HAIOT 00 AJIEKTPUUECKHX LEMAX B
rIaBe «DJEKTpUUECKHe SBICHUSA» B ydeOHuUKe 8 kmacca, A.B. IlepsimkuHa.
TeopeTndeckuit MmaTepuana B § Kjlacce orpaHMYMUBaeTCs 3aKkoHOM OMa JuTsl ydacTka
[EMd, OCHOBHBIMU TMOHSATHUAMH. CHWJIA TOKA, HAMNpsHKEHUE, JICKTPHUECKOe
COTIPOTHBIICHHE, a TAKXKE CIOCO0AMHU COCTUHEHHUS SJIEMEHTOB B DJICKTPUUYECKYIO
nienb. PaccMoTpum ux nmoxpooHee.

3akon Owma sBhsieTcss (DyHIAMEHTAIBHBIM 3aKOH JJICKTPUUECKUX IICTICH,
KOTOPBIN YCTaHABIMBAECT 3aBUCUMOCTh MEXIy CHJIOW TOKa, HANPSIKCHUEM U
anekTpuueckuMm  compotuBienneM. CormacHo 3akoHy Owma, cwia ToKa,
MPOTEKAIOMIETO Yepe3 Y4YaCTOK AJICKTPUUECKOW IEMH MPSMO MPOIOPIHOHATHHA
HAIPSHKCHUIO HA ATOM YYacTKE U 00paTHO MPONOPIIMOHATBHA €T0 JIEKTPUIECKOMY

COIMIPOTHUBJICHUIO.



Takum 00pa3oM, H3ydeHHUE DJIEKTPUUECKUX Liernell B § Kiacce MO3BOJISIET
y4alluMCsl TIOHSITb OCHOBBI JJICKTPUYECTBA U €T0 SIBJICHUH, a TAaKXKE HAYyYHUThCA
AHAJIU3UPOBATH U PACCUUTHIBATH AJICKTPUUECKHUE LIENTU HA NPAKTUKE.

CyllecTBYIOT pa3iuyHbIE BUIbI AJIEKTPUUECKUX 1ENIECH: HEPA3BETBIEHHBIE U
PAa3BETBIIEHHBIC, IMHEUHBIC U HEJIMHEUHBIE DJICKTPUUECKUE LIETTH

DJIEKTpUYECKUE  LEeNU  NOAPA3NEISIIOT  HAa  Hepa3eemeléHHble U
pazsemenénnbvle. Bo BCeX dleMEHTaX HEPA3BETBIEHHOM LIEMU TEUET OJUH U TOT XKeE
TOK. [Ipocreias pa3BeTBIEHHAS LIENb UMEET TPU BETBU U ABA y3ia. 11o kaxnon
BETBM TEUET CBOM TOK. BeTBb MOXKHO OINpENeNuTh, KaK YYacTOK IIEMH,
00pa3oBaHHBIN 2JIEMEHTAMU, COCIUHEHHBIMHM TMOCIEI0BATEIbHO (C OJIMHAKOBHIM
TOKOM) W 3aKJIIOUYCHHBIMU MEXIY ABYMS y3JaMH. Y3€J1 — 3TO TOUKa B II€MH, B
KOTOPOU CXOASATCS HE MEHEE TpeX BeTBEW. EciiM Touka HaXOAUTCS Ha MEPECCUYECHUU
JIByX JIMHUW Ha CXeMe, TO B ATOM TOUKE 00€ JIMHUM JJICKTPUYECKU CBS3aHBI, B
MIPOTUBHOM CJIy4ae JICKTPUYECKOMN CBSI3U HET; Y3€Jl, B KOTOPOM CXOJATCA JBE BETBU
U OJIHA SBISIETCS TMPOJOJDKEHUEM JPYrOW, HA3bIBACTCS YCTPAHUMBIM WU
BBIPOXKJICHHBIM y3JIOM.

Jluneiinvie u HenuHelHvle SAECKTPUUYECKUE 1eNU. JIMHEHHON 3JIeKTpUUYECKOM
LEMNbI0 HA3bIBAKOT TAKYIO II€Ib, BCE KOMIIOHEHTBI KOTOPOW JMHENHbIE. JInHEHbIE
Henu TOJUYUHSIOTCA 3aKOHAM CYNEPIO3UIMH, TO €CTh TOK WM HAINPSIKEHHUE Ha
J000M DJIEMEHTE IIEMH IPOMOPIMOHAIBHBI TPHIOKEHHOMY HANPSHDKCHUIO WITH
ToKy. Hemmnelinbie menu, Ha000pOT, HE MOMYMUHSIOTCS 3TOMY 3aKOHY W MOTYT
00J1a/1aTh HEJIMHCHHBIMHM XapaKTEPUCTHUKAMHU.

BaxxHo mOMHUTB, UTO JIF00as 3JEKTpUYECKask IEeMb COCTOUT W3 DJIEMEHTOB,
TaKUX KaK PE3UCTOPbI, KOHACHCATOPHI, UHIAYKTUBHOCTH U HUCTOYHUKHU HAIPSXKEHUS
win Toka. [[oHMMaHue CTPYKTYphl U XapaKTEPUCTHUK LETIEH TOMOXET B MX aHAIU3E
Y NPOEKTUPOBAHUM.

CuMmBoNMYeCcKOe  HM300paKCHHWE  DJICKTPUYSCKOM  IEIH  Ha3bIBaeTCS
MPUHIIMITHAIBHON CXeMOM; (PYHKIMS 3aBHCHUMOCTH TOKa, MPOTEKAIOIIEro dYepes
JIBYX TIOJIIOCHYIO JI€Tajdb, OT HANpPSDKEHUS, NPUIIOKEHHOIO K JTOW JIeTaju,

Ha3bIBAETCSl BOJbT-aMIEpHON XapakTepucTukon (BAX).



Jluneitnple 1enu 0O0JAJAIOT  CIEAYIOIIMMU  CBOWCTBAMM: NPUHLUII
cyneprno3uiiuu: 3QQPEeKT OT NPUMEHEHUS OJHOTO HCTOYHHUKA MOMKET OBITh
AQHAJIUTUYECKU CJIOKEH C 3(P(HEKTOM MPUMEHEHHS IPYTrUX HCTOUYHHUKOB B CETH,
MOCTOSIHHBIA KO3 (UUMEHT MaclTadupOBaHUS: €ClId aMIUIMTYJa BXOJHOTO
CUTHAJIa YBEJIMYMBAETCS BJBOE, AaMIUIMTYAA BBIXOJHOIO CHTHAJIA TaKke
YBEJIMUUBAETCS BIIBOE.

Jluneitnasa 3aBucumMocTb BAX: TOK dYepe3 »BJIEMEHT MNpPOHOPLHOHATIEH
HaIpSHKEHUIO HA HEM.

Henuneitnpie nienu, HanpoTHB, 00iaaa0T HenmuHeltHoi BAX, 4To o3Hauaer,
YTO TOK 4U€pe3 BJEMEHT HE MPOMOPIMOHATIEH HANPSHKEHUI0 HAa HeM. HenuHeiiHbie
AJIEMEHTHl MOTYT CO3/71aBaTh CJIOXKHBIE A(G(EKTh, Takue Kak TapMOHUYECKHE
MCKaXXCHUSI CUTHAJIA WJIM T€HEPAIUIO JIONOJHUTEIBHBIX YacTOT.

Baxno uMeTh B BHJAYy, YTO JaXe€ €CIW LeNb COACPXKHUT HEKOTOpbIC
HEJIMHENHBIE AJIIEMEHThI, OHa MOJKET BCE €IIE PacCMaTpUBATHCS KAK JIMHEHHas B
HEKOTOPOM JIMana30He BXOAHBIX HANPSHKEHUN MU TOKOB.

HekoTopble HenMHEWHBIE 1IENU MOYKHO alllPOKCMMHUPOBATH KaK JIMHEWHBIE,
€CJIM MpUpalleHUEe MPOTEKAOIIUX TOKA WM HANpshKeHUs: HeBenuko. HennneitHas
BAX 3amensieTcst TuHEeHON. DTOT MOAX0/l Ha3bIBAIOT «JIMHEeapu3aluein». B atom
clly4ae K CXeMe MOXKeT ObITh MpUMEHEH MaTeMaTW4YeCKUW ammapar aHalu3a
JIMHEWHBIX 1ener. [IpuMepaMu TakuxX HEJIMHEWHBIX LIETICH, aHATU3UPYEMBIX Kak
JTUHENHBbIC, SBISIOTCA  TPAKTHYECKH  JIIOOBIE  AJIEKTPOHHBIE  YCTPOMCTBA,
paboraronue B JWHEHHOM pEXUME W COJACpIKAIINEe HETUHEHHBIE AaKTUBHBIC U
MaCCUBHBIE KOMIIOHEHTHI (YCUJIMTENIH, T€HEPATOPhI U T.11.).

OCHOBHBIE AJIEMEHTHI SJIEKTPUUYECKOM 1IETH BKIIIOYAIOT B ¢€0s1 IPOBOIHUKH,
COCIMHUTENbHBIE 3JEMEHTHl (Pa3beMbl, BBIKIIOUATENN), SJIEMEHTHl 3al[UTHI
(IpenoxpaHuTeNN, ABTOMATHUYECKUE BBIKIIOYATEIW M Jp.), a TaKXKe MNpUOOpHI
u3MepeHus (aMnepMeTpbl, BOJbTMETPhI). OCHOBHAS 3a/1a4a 3JIEKTPUUECKOM LEenu —
o0ecrnieunTh Mepeaady IMEKTPUUYECKON SHEPTUr OT UCTOUYHHMKA K MPUEMHUKY. Jlis

9TOTO HeOGXOI[I/IMO IIpaBHUJIBHO CO6paTI> U IMOAKIKOYUTH BCC J3JICMCHTHI LICIIHM, a



TaKke 00eCleunuTh UX MPABUIbHYIO Pa0OTy U 3aIUTY OT MEPETrpy30K U KOPOTKUX
3aMbIKaHUU.

B naparpade «CoBpemMeHHbIE METOJUKU U3YUYCHUS DIEKTPUUECKUX LIETICH»
CKa3aHo, YTO B HACTOSIIIIEE BPEMsI COBPEMEHHAsi METOJIMKA, CBSI3aHHAS C IIKOJbHBIM
oOydyeHHEM, CTaJKUBAETCAd C CEpbEe3HOW MpoOJeMOMl — CHUXKEHUE HHTepeca
ydamuxcs K yueHuro. [lepes mKoJbHBIMHU YUYUTEISIMU BO3HUKAET CEPhe3Hasl 3a71a4a
— TpoOyAUTh HWHTEPEC, HE OTIMYTHYTh PEOSIT CIOXKHOCTBIO TOTO WM HWHOTO
npeamera. Ha Ham B3risif;, B MEpBYH O4Yepe/lb, 3TO OTHOCUTCS K MpeaMeram
€CTEeCTBEHHOHAYYHOI0 ITUKJIa, 0OCOOCHHO HAa HAYaJIbHBIX dTanax u3ydeHus pu3nuku.

Metoauka — 3T0 Ha0Op 1eJIeCO00Pa3HBIX MPUEMOB JIJIsi BBITIOJHEHUS KAKOM-
ambo paboThl, B HamieMm ciydae ydeOHoW. [IpuMeHuTenbHO K oOydaromien
JEATeIbHOCTH O METOJIMKE MOXKHO TOBOPHUTh, KaK O COBOKYIMHOCTH Pa3JIMYHBIX
o0Opa3oBaTeIbHBIX METOAOB WM TEXHOJOTUH, CIOCOOCTBYIOMUX 3(P(HEKTUBHOMY
YCBOCHHIO 3HaHU, (OPMUPOBAHHUIO MOTUBAIIMU U UHTEpPECA K MPEIMETY.

OO0pazoBaTelibHbIE TEXHOJIOTUH, UCTIOIb3YEMbIE B IIKOJIBHOW MPAKTUKE, ITO
HAYYHO U IPAKTUYECKHU 0OOOCHOBAHHBIM HAOOP METOIOB U CPENICTB JUIsl TOCTHIKEHUSI
3aIJIAaHMPOBAHHBIX PE3YJIbTATOB OOY4YEHUs, MPENYCMOTPEHHBIX CTaHIapTamu. B
COBpPEMEHHOM 00pa30BaTEIbHOM IPOIECCe MPU M3yUYeHUH (PU3UKH HanboJiee 4acTo
UCTIONIb3YIOT TaKWe HETPAAUIIMOHHBIE TEXHOJOTMHM KaK TEXHOJOTMH Ha OCHOBE
cucteMbl 3()PEKTUBHBIX YPOKOB, TEXHOJOTHM MPOIYKTUBHOTO COTPYAHUYECTBA,
UH(OPMAITMOHHBIC TEXHOJIOTHH.

HerpanunmonHass TEXHOJIOTHSA — OTO OpraHu3amnus 00pPa3oBaTEIBHOTO
MpoIlecca Ha OCHOBE KaY€CTBEHHO UHBIX IPUHIIUIIOB, CPEJICTB, METOJIOB U IIPUEMOB
pU  KOTOPBIX JIOCTUTAETCS O00pa3oBaTeNbHBIA IPDEKT, XapaKTEePHU3YIOUTUNCS
MAaKCHMAaJIbHbIM YCBOCHUEM 3HAHHUI; MAKCUMAJIBHOM TBOPYECKOW AKTUBHOCTHIO U
ITUPOKHUM CTIEKTPOM MPAKTUYECKUX HABBIKOB, YMEHUI ¥ KOMIICTCHITHH.

CeronHsi B IKOTHLHOM MIPAKTUKE BCE YAIIE YUUTENS yXOAAT OT TPATUITMOHHBIX
METOIUK, Tpuderast K pabore B HeTpaaulMOHHON popMme. Takue HETpaAUIIMOHHBIE
YPOKH OTIUYAIOTCS OPUTHHAIILHOCTHIO, MPUOIMKAIOT 00yUISHHE K pealTbHOM KU3HH.

06yan01uHec>1 OXOTHO BKJIHOYAIOTCA B TAKHUC 3aHATHA, IIOTOMY 4YTO 34CCH HYXHO
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MPOAEMOHCTPUPOBATH HE TOIBKO 3HAHUSI, HO U HAXOYUBOCTh, CMEKAJIKY, TPOSIBUThH
KpEaTUBHOCTb U TBOPYECTBO.

Hapsiny ¢ TexHonorumeid Ha OCHOBE cHUCTEMbl 3()(QEKTUBHBIX YpPOKOB B
IIKOJIBHOM MPAaKTUKE IIUPOKO HCHOJIB3YIOTCA TEXHOJOTMUA MPOJYKTUBHOTO
coTpyaHuuecTtBa.  Mcmonb30BaHWE  JAaHHBIX  TEXHOJOTMW  NPUBOIUT K
[IEPEOPUEHTAIMA B COOTHOIIEHUM JEITEIBHOCTH YYAIIUXCA MW IE€Aaroros:
npernojaBaTeilb 3aHUMAET [O3UIMI0 TOMOIIHMKA [0 YNPaBICHUIO Yy4yeOHOM
NEATEIbHOCTHIO, OH ITOMOTaeT YYEHUKY HANTH OTBETHI HA BOIIPOCHI MJIM OCBAaUBaTh
KaKue-1n00 HaBbIKH.

B tperbem naparpade nepBoro paszzena pacCMOTPEHbI BONPOCHI, CBSI3AHHbBIE
C UCCJIEA0BATENbCKON AEATEIbHOCTBIO YUaIllUXCS B cpeAHel mKoie. J[aHo noHsatue
HAy4HO-HUCCIIEI0BATENBCKON U TPOEKTHO-UCCIIEI0BATEIBCKOMN NETEIBHOCTH.

Bo BTOpOM pasneine npencTraBieHbl NPUMEPHI IPAKTUYECKON JESTEIbHOCTH
yuutens GU3NKY, TPUBEACHBI pa3paboTaHHbIE YPOKU U BHEYPOUHAS JESITEIbHOCTb.

YPpOK OTKpBITHSI HOBOIO 3HAaHUA: YPOK CMEIIAHHOTO TUNA [0 TEME
«ITocnenoBarenbHOE M MapaJJIEIbHOE COEAMHEHHE MPOBOAHUKOBY sl 8 Kiacca
COCTaBJIEH B COOTBETCTBHUHM C W3MEHEHHBIMH TPEOOBAaHUSMH K JEHCTBYIOIIEMY
craggapty B Poccun. HmMeer pekOMEHAYEMYIO CTPYKTYpy, HaIlpaBJI€H Ha
dbopMupoBaHue YHHBEpPCAIbHBIX Y4eOHBIX neicTBuil. K ypoky cocraBieHa
Ipe3eHTaluss Uil HarjsigHOCTH. B ypoke  HCHIOJb3yeTcss  BUIACOPOJIMK
«JJEKTPUYECTBO W3 KAPTOLIKW», HAIJAJHO MOKa3bIBAIOMIUA BO3MOXXHOCTHU
WCIOJIB30BAHUS IMOAPYYHBIX MATEPUAJIOB IIPU HU3YUYEHUU PACCMATPUBAEMOIO
paznena. CoBpeMEHHbIE METOJMKM TIPEACTABICHbl Ha JTane 3aKperuieHus
KOMaHIHOW UTPOU.

Takke BO BTOpPOM paszlielie IOKa3aHa OPraHu3alus HCCIEI0BATENbCKON
paboThl ydamuxcsl MO0 W3YYEHUI0 TapaJjIeIbHOTO M TOCJIEI0BATEIHLHOTO
COCIMHECHUS TPOBOJHUKOB U MPOEKTHON PabOTHI ¢ MCMOJIB30BaHUEM ITU(POBBIX
pPECYpPCOB M HATYPHOI'O 3KCIIEPUMEHTA.

HccnenoBarenbckas padota Mo cOOpPKE 3JIEKTPUUYECKOM LIENH U U3MEPEHHE

CUJIbl TOKa Ha €€ pPa3IM4HbIX Y4YdCTKaX HMMCECT cBOCH OCJIbIO: HAYYUTBLCA

7



IMOJIL30BAaTbLCA aMIICPMETPOM IJIA U3MCPCHUS CHUJIbI TOKA B ICIIH, Y6CI[I/ITBC}I Ha
OIIBITC B CHPABCIMBOCTH 3aKOHOB IIOCJICAOBATCIBHOTO W IIApPaJJICJIbHOTO

COCIUHCHUS, A UMCHHO, YTO:. IIPU IIOCJICA0BATCIIBHOM COCIMHCHUH ABYX JIaMII CUJIa

toka B uenu |5, =1, =1, ; npu napannensHom coenuuennn qByx aMi cuiia Toka
Buenu |z, =1, +1,.

[IpencraBnenHass mTpoekTHass pabOThl TPOBOJUTCS C HCIOJIB30BAHHEM
WHTEPAKTUBHBIX MOJICJICH U3 KOMIIbIOTEPHOHN 00yuaroiieit mporpaMmbl «OTKphITast
¢uszukay». OcHOBHAsg IeJb TakOW pabOThl CPaBHUTH PE3YJIbTAThl HATYPHOTO
AKCTIIEPUMEHTA U PE3yJIbTAaThl, MMOJTYyUYEHHbIC MIPU UCCIEAOBAHUY TIpoIlecca MpU ero
MOJICTMPOBAHHH.

3aciykMBaeT ~ 0CcoOOr0  BHUMaHMsS  MaTepuall,  NIPEJACTABISIONINAMI
AKCTIEPUMEHTAIbHBIE UCCIIEIOBAHUS U3 MOPYUYHBIX MAaTEPUAIOB, TPOBOIUMBIN KaK
B KJlacce, Tak U JoMa. ['oBops 00 IKCIEpUMEHTEe, KOTOPHIA MPOBOAMUTCS JCThbMU
JI0Ma CaMOCTOSITEJIbHO, 0€3 HEMOCPEACTBEHHOTO KOHTPOJIS YUUTENs, HEOOX0IUMO,
9TOOBI OH OBLJT O€30MACHBIM U HE COJIepKajl XMMUYECKHUX BEIIECTB WU MIPEIMETOB,
OTIACHBIX JIJIS 3I0POBBS JACTEH WM JOMaITHEH 00CTaHOBKU. B HeM Taike JOJKHBI
UCIIOJIB30BAThCSl TPEJAMETHI, KOTOPHIE €CTh B OOJBIIMHCTBE CEMEH, Hampumep,
nocyja, 0aHku, OYTBUIKH, BOJIa U COJIb.

OKCIIEPUMEHTBI, IMPOBOJMMBIC IIKOJbHUKAMH JOMa, JOJDKHBI OBITh
IPOCTBIMH KakK IO METOJaM, TaK M TI0 HCIOJIb3yeMOMY [IJIi WX TPOBEICHHS
000pyI0BaHHUIO, HO B TO K€ BpeMsI OHH JOJDKHBI OBITH ITOJIC3HBI JJISl U3YYCHUS U
MOHUMAaHHS (PU3HKKA PEOCHKOM W HHTEPECHBI IO COJCPKAHUIO. Y YUHUTENs HeT
BO3MOXKHOCTH HEMOCPEICTBEHHO KOHTPOJHUPOBATH HKCHEPUMEHTHI, KOTOpPbIE
YYEHUKH TPOBOIAT J0MA, MOITOMY PE3yIbTaThl OMBITOB JIOJAKHBI ObITh ITPABUIILHO
opopmiteHBI (ITPUMEPHO TaK, KaK 3TO OBUIO OBl CACIAaHO BO (POHTAIBHOU
naboparopuu). Pe3yiapTaThl 3KCIIEPUMEHTOB, NPOBEACHHBIX YYCHHKAMHU JIOMA,
JOJDKHBI 00CY)KIaThCsl M aHAJTU3HPOBAThCS B KJlacce.

B kauectBe nmnpumMepa B KBAIM(PUKAIMOHHON paboTe MPUBEICHO

HCIIOJIb30BAHHC OIIBITOB U3 MOAPYYHBIX MAaTCPHUAJIOB IIPH U3YUCHHUC JJIICKTPHICCKUX



neneil. Yaammmcsi HeoOX0AMMO MPOAHATU3NPOBATh HACKOIBKO U3BECTHBIE OBOIIH
U GPYKTHI MPOBOIAT DIEKTPHUUECKUN TOK; CKOHCTPYHUPOBATh M3 HUX OaTapeiiku.
3amaun Takoi paboThl MOXKHO CPOPMYITUPOBATH CIEAYIOUIUM 00pa3oM:

1) c MOMOIIBIO Pa3IMYHBIX JIOTIOJHUTEILHBIX HCTOYHUKOB HH(pOpMAIUU
MO3HAKOMHTH yYalllUXCsl HWHTEPECHHIMH (akTaMu 00 JIEKTPUYECKOM TOKE,
UCTOPHEH CO37aHMsI IEPBHIX UICTOYHUKOB TOKA,

2)Ha OCHOBE NPOYUTAHHOW JIUTEPATYPHl TMOMBITATECS CKOHCTPYHPOBATH
caMoJIeNIbHbIE MCTOYHUKH TOKa M3 TOTO, YTO MOXXHO HAWTH Ha KyXHE (OBOIIH,
GpyKTHI U Ap.);

3) SKCTIEPUMEHTAIBHO TMPOBEPUTh HAJIMYUE B IMOJYYCHHBIX COCAMHCHUSX
AIIEKTPUIECKOTO TOKA (C TOMOIIBIO CBETOINO/IA);

4) paccunTaTh BO3MOXXHYIO 3KOHOMHIO MPH HCIOJIb30BAHUU (PPYKTOBO-
OBOIIHBIX OaTapeek).

[IpakTrdeckass 3HAYMMOCTH PAOOTHI: (PPYKTOBBIE W OBOIIHBIE OaTaperKu
MOJKHO MCIIOJIF30BAaTh JIOMa MITU Ha Jade JJIs TIOJCBETKH. [lomydeHHbIe pe3yabTaThl
MOJKHO JIEMOHCTPHUPOBATh Ha ypoKax (M3WKH, a 3HAHHS O TOKE MPHUTOIATCS IS

OyIyIINX MCCIIeT0BaHUM.

3akilouenmne

B kBanudukanmonHoit paboTe MNpeaIoKeHbl MaTepualbl 10 H3YYCHHUIO
COCMHEHUN 3JIEMEHTOB 3JIEKTPUUYECKUX LIETIEM U HAa UX OCHOBE MAPAJLICIBHOTO U
MOCJICTIOBATEILHOTO COCIMHEHHMSI, 3aKOHOB MOCTOSIHHOTO TOKa B Kypce (PU3UKHU C
Y4E€TOM COBPEMEHHBIX TpeOOBaHUN POCCHICKON WIKOJIBI MO (HOPMUPOBAHHIO
YHUBEpCAIBbHBIX yueOHbIX AeiicTBuil (YY) u ucnonb3oBanuio Gpopm, METOIOB U
CpPEICTB, HaNpaBJICHHBIX Ha TOBBIIIEHHE J(OPEKTUBHOCTH OOyYCHHS W
CIOCOOCTBYIOIIMX Pa3BUTHIO MHTEpPECa K OCBOCHHUIO 3HAHUM, a TaKxke
(dbopMHUPOBaHNIO HABBIKOB KCIIEPUMEHTAIBHON UCCIIEIOBATEIHCKOM IEATETLHOCTH.

B Teopernueckoil dYacTu TMpOBENEH KpaTKUil 0030p TEOpEeTUUECKOro
MaTepuaibl, IPUBEACHBI OCHOBHBIE TMOHATHS paccMarpuBacMod TeMbl. B

HpaKTquCKOfI 4aCTH IIOKa3aHbI IPUMCPBI HpaKTquCKOﬁ ACATCIbHOCTH YUYMTCIIA
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¢u3uk PazpaboTaH ypoK OTKpBITHS HOBBIX 3HAHMI Ha OCHOBE CMEIIAHHOI'O THIIA,
IIPOJIEMOHCTPUPOBAH  MPHUMEP  OPraHU3alMyd  HAYy4YHO-HCCIIENOBATENBCKON
JESATENbHOCTU Yy4YalIUuXCsl MPU BBIMNOJHEHUHU JIA0OPATOPHBIX pabOT M MPOEKTHO-
UCCJIEeI0OBATEIbCKOM paboOThl HAa OCHOBE HATYpHOTO M KOMIIBIOTEPHOTO
DKCHEPUMEHTA, a TaKXKe MPOAHAIM3UPOBAHBI BO3MOXHOCTU HCIIOJIb30BAHUSA
MOAPYYHBIX MAaTE€pUANIOB ISl SKCIEPUMEHTANBHBIX HCCIECIOBAHUM B JIOMAIlHUX
YCIIOBUSIX.

MOXHO TpeIoNoKUTh, YTO MPEACTABICHHbIE MaTepHUalibl OyAyT IMOJE3HBI
KaK YYUTENSIM, TaK U YYEHUKaM IPHU MOATOTOBKE K ypOKaM, JUJIsl CAMOCTOSITENIbHOM
paboThl, B KJIacce U JOMa, MO3BOJISAT MPOBOJAUTH SKCIEPUMEHTHI 110 YCTAHOBJICHHUIO
U BBISIBICHHUIO 3aBUCUMOCTEH MEXKAYy pPa3IU4YHbIMU (DU3UYECKUM BEJIMYMHAMU,

N3y4aCMbIMU B pa3aciic (<3JICKTpI/IIICCKI/IG SABJICHUS.
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