CUEHAPUM YPOKA M METOIMUYECKUNM MATEPMAIJ
[0 OPTAHM3ALIMM YPOUHOM ¥ BHEYPOUHOM
ITEATEJIBHOCTNU

ABTOP: AHXEJIMKA HUKOJAEBHA JIOHCKAA,

CTAPIN/ METOIUCT

CAAHO—IMYIEHCKOI'O YUYEBHO—IIPOV3BOACTBEHHOI'O
VMHO®OPMAIIMOHHOT'O LEHTPA ®umiuaja ITAO "PycI'mopo"
— "KOPIOPATVBHHI YHVBEPCUTET I'MIPOSHEPTETUKU"

HOiss BOoBpacTa

5-7 kmacc

TpynoeMKOCTE

2 yaca
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CueHapuM NpPOBEIEeHMUS ypokKa

NyTs SJIEKTPO3HEePI'MM OT ISJIEeKTPOCTAHIMM OO

HasBaune
norpeburens
CMEICT 3HAKOMCTBO LENOYKOM Iepenauyr BJIEKTPORHEPIUM OT
OOBEKTOB T'e€HepaluM OO NoTpedbunresis
VI3yueHre MKOJIbHMKAMM OCHOBHEIX STAlOB Iepelaudu
DIIEKTPORHePTUU U 000 OBaHMA, HeOOXOOMMOIO HOJisg
Kiouessie ) 1% P Py ! A H
P €€ TPaHCHOPTUPOBKM, a Takxe NpuobpeTeHMe HaBHKA
OeJjlaTb BBIBOIBE O MaJiIO3HAKOMOM MHOOPMalUMM Ha
OCHOBE IIOJIYUEHHBEIX IAaHHEIX B XOIe YypokKa.
BozspacT — 5-7 KJIQCCH, KOJIMUECTBO YUYaACTHMUKOB IO
BospacT, umciuo
25 uemyoBek. dopMa opTraHM3aUUM — TpylloBasa
Yy4aCTHMKOB
pabora.
PecypcHoe [IpoekTOpP, 3SKpPaH
obecrnieueHmue PacneuaTaHHBM MaTepualJ (ODpuiaraeTrcd)
PecypcHoe
obecneuenue,
Yro memnaeT Yro nenarwnT HeobxommuMoe
Sran m BpeMs
opraumsaTop? y4YacTHMKKN? obopymoBaHuue,
Heo6xonuMele
pPeaxkTHBEH
CrymamnT
Pacckas
yuurTess,
JIEKLUMOHHOTO
Stan 1. CONOCTAaBJIAT
N MaTepmana, N
JIeKLIMMIOHHEIN IIOJIYyYE€HHEN [lpoexkTOpP,
pacrnpenesyeHHOTO
MaTepuas 40 . MaTepuas C SKpPaH
10 cJanmam
MUHYT - doTo U
IpenoCTaBJIEHHOM
PUCYHKaMM Ha
Ipe3eHTaluun ’
crannmax
[lepeprB
CrymanT
Pacckas Y
yuurTensd,
JIEKLMOHHOTO
Sran 2. COIIOCTAaBJIAT
N MaTepmaa, .
JIeKLIMIOHHEIN IIOJIYyYE€HHBEIN [lpoexkTOpP,
pacopeneseHHOTO
MaTepuas 15 . MaTepuay C DKpPaH
10 cJanmam
MUHY T . | doTo m
IpenoCTaBJIEHHOM
PUCYHKaMM Ha
pe3eHTaummu ’,
crlannmax
Sran 3. 3auuTHBaET QakKT
VHTepaxkTMBHASA 00 BHEepPITeTUKE, CrymamnT
[lpoexkTOpP,
urpa «Bepwo - 3ameT BOIPOC O YUUTEJS M HAKT SKDAH
He Bepo» TOM, NPaBIUB JIM | OTBET b
20 MUHYT OaHHBIM QakKT

HaspaHume monmyna
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UCXOOss U3 2TOTO,

[lpensiaraerT
Sramn 4. ydammmc g PacrnieuaTaHHEM
3anoJyIHAnT
CaMoolLIeHKa 3aI0JIHUThb MaTepMral
Tabauy,
yueOHBIX Tabamiy «CamMmoolleHKa
. MOOCUMTEBAT
IOOCTIVIKEHUM «CaMoolLeHKa - yueOHBIX
5 MMHYT yUeOHRBIX IOCTIMXEHUM»
OOCTIMXEHUM»
InaHMpyeMsli NpeAMEeTHHI pesyabTaT: YyUeHMKM y3HaoT, Kak

TeHepupyeTCcsa D2HepIua Ha oOBbekKTax DHepIeTUKHU,
ODOPYIOOBAHMK BJIEKTPORHEPIMS OOXOOMUT B HallM JOMa M OJIS UYeTOo
HeoOxonouMa enuHas DHepreTHudecKas CcucTeMa.
InaHMpyeMsl «KOMIETEeHTHOCTHEI» pesyJbTaT :
YUeHUMKM 5-7 KJIaCCOB YyJIydllaT yMeHMEe COINOCTAaBJISATL CJIOXHYIO
TEXHUUECKY MHOOPMALMIO C M300paXeHUSMM UM CXEeMaMly,
noJjlydeHHee (QakKTel M IOeJjlaThb,
BEHIBOIEI. A TaKXe OCBOAT yMeHMEe IOaBaTh OOpaTHYI CBS3b M OLIEHMBATH
caMoro cebsga.

OJjaromapa KaKoOMy

B XOIe 3aHATUA

COOTBETCTBYIME

AHAJIM3MPOBATH

IIpunoxenus:

1. llpeseHTaAUMUI;

2. CueHapull ypoka IJjisg
3. CamooueHka yueOHBEX

npes3eHTaumum;
IOOCTUXESHUM .

HaspaHume monmyna
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JIeKIIMOHHENM MaTepuajyl ypoka (ConpoBOXIeHMEe
npeseHTalun)

3aroyioBok: «IlyThb BJIEKTPOBHEPIMM OT DJIEKTPOCTAaHUUM IO
IoTpeduTesia .

3amyMEIBAJIMChL JIM BEL O TOM, KaK 3JIEKTPOBHepPIMAa olalaeT
Cnampg 1 K HaM B noMa? Kakoll HyTb OHa NpOoneJlElBaeT Iepel TeM,
KaK oOKaszsaThCHd B HallMX poO3eTkKa UM I'Ie BooOle
BeIpabaTeHBaEeTCA BJIEKTPO3Heprua? CeronHsa Mel pasfepeMcs
B 2TMUX BoIpocax!

CymecTBYyT TPM OCHOBHEIX 2Talla XM3HU BJIEKTPOBHEPIUM B
DHEPreTUYECKOM cucreMe. Jjg Hadajla, KOHEUYHO, €&
HYXHO CO30aThb. l'eHepupyeTCsa BJEKTPOBHEPIMI Ha
BJIEKTPOCTAHUIMAX . VY BaTeM IIepelaeTcsa uepes3 CclelMaJibHoe
obopymoBaHMe U JIMHUAM 2JIeKTpOolepenauys K NOTpebuTesiaM.
Hacemnenmue roponos, 3aBonpl, NPEeONpPMATHMS, MaTla3MHB —
3TO BCe norpeburesnn. HaBanre OoJjiee NOOPOOHO
pasftepéMcd B LEIOoUKe Iepelauyr 3SJIEKTPODSHEPIUM.

Crnang 2

IO Toro, YTOOB CI'€HEPUPOBATH BJIEKTPOBHEPIUIO CTPOAT
BJIEKTPOCTAHUIMY, KOTOPBE MCIOJb3YIT Pa3HBEE MCTOUYHUKU
SHeprum — BONYy, yI'OJIb, BeTEp, COJIHIE, SHEPIMKO TeIllja
3eMIIM UM BSHEPIMK aTOMOB.

Hanpmmep, I'MOPOBJIEKTPOCTAHUMM MCIIOJb3YIOT BOLY, UYTOOH
[IOJIYyUUTHh DBJIEKTPUUECTBO. BoIa pacKpydymBaeT TypOUHY,
3aTeM B5Ta MexXaHMUecKasd BHepIMsa BpalleHMSa epenaeTcsd
TeHepaTopy, KOTOPBIM 3a CUeT ABJIEHUS BJIEKTPOMaTHUTHOU
VHIOYKUUM TeHepupyeT TOK. Ho Cc sTmM BH Oo0Jiee NOOPOOHO
[IO3HAKOMUTECH B Kypce ou3mkm. I[JlaBHOE, UYTO HAXIo
3aloMHUTEL — TeHepaTop IpeBpallaeT MexXaHUUeCKYyl DHEePIUI
B BJIEKTPUUYECKYD.

Crnanng 3

2 3Tan - 2TO Iepelnada D3JIeKTpozHepruu. lloka
SIJIEKTPUUECKUIM TOK OeXuT [0 NpOoBOIaM, €I'0 BHepIud
TPaTUTCH Ha HAT'peB 3TUX IIPOBONOB, Ha CO3IaHUE
BJIEKTPOMATHUTHEIX [OJIel U npodee. lesnlb MHXEHEPOB -—
CHUBUTL BTU [NOTEPU DIIEKTPOBHEPIUM B JIMHUAX
3JIeKTponepenaun. 1 Ccrnocod® - yBeJIMUMTHLH pas3Mep NpOoBOIa,
HO TOI'Ia CWMJIBHO YBEJIMUUTCS CTOMMOCTBL BCEM JIMHUM.
V/IMEHHO HOB®TOMY MCIIOJIB3YyEeTCS BTOPOM CHOCOO — IMIOBHIIEHME
HANpAXEeHMSSa C IIOMOWBK TpaHchopmaTopa. HanpsaxeHue
u3MepdaeTrcd B BonbTax (B) M HDoOkKa3BBaeT pPasHUIY MeXOy
IOByMS TOUKaMM LienM: OT BTOM PasHUIE 3aBUCUT,
HACKOJIBKO CMJIBHO OyIeT Teub TOK.

To ecTr TpaHCOOPMATOP — BDTO YCTPOMCTBO, C IIOMOULIO
KOTOPOT'O MOXHO M3MEHMUTH HAIPAXEHME BJIIEKTPUUYECKOI'O
ToKa. l[loBpmIawmme TpaHCOOPMATOPEL CTOSAT HAa
BJIEKTPOCTAHUMAX . ['eHepaTop NPOMBBOIOUT TOK HU3KOI'O
HaNpsSXeHusda, TpaHchopMaToOp €r'o MOBHIIAET OO HYXHOM
BEJIMYMHEL M TOI'Ia MOXHO IIepenaBaTb TOK Ha OoJbpmme

Cnangp 4

Crnanno 5

HazBaHMe MOIyJis htweek.ru



RO R AR ;

pPaccTodaHMA C I'Opas3no MEHBUMMM IIOTepAMM. A IOJId dero
BoOOlEe NpenapaThb 3SJIEKTPODHEPIUI Ha OoJblMe
paccToaHmg?

SJIeKTPOCTaHUUM CTPOSATCH TaMm, T'ae OOJjbmas IOCTYIHOCTBb
SHEPTOpPecypCcoB (peku, BEeTep M Np.), U NPUPOIHBIX
Crnanno 6 ycJoBuM. [IOoDTOMYy YWaCTO BJEKTPOCTAHLMM PacCIOJIOXEHE
IaJleKO OT HaCeJIEHHHX IIYHKTOB, 3aBOHNOB U MNPOYMX
norpedbuTesien.

[loeTOoMy BCe DJIEKTPOCTAHUMM UM JIMHUM 3JIeKTpollepenauu
COeIMHEHH B €eINMHYK DBHEePreTUUEeCKYyKln CHUCTeMy C OfmmuM
pexmMoM paboTel. 3a cobJgoieHMeM HeOOXOIMMEBEIX YCJIOBUM
PaboTE BCEX DBJIEKTPOCTaHLUMM CJIEeOUT CUCTEMHEIM OIepaTop.
9T0 HeobxXommMMO mIJjid TOTO, UYTOOE IOTPpebMuTesib I[I0Jiydal
DJIEKTPORHEPTUILD 0e3 OTKJIOUEeHUMM UM HYXHOI'O KauecTBa.

Crnanno 7

[Tocse TpaHCOOPMATOPOB TOK OEXMT IO NPOBOIOAM, KOTOPEIE
3aKpPeIJIeHs C [IOMOUBI M3O0JATOPOB Ha ONopax JIMHUM
sJIeKTponepenaun. YTOOB 3alMTMTE TOKOMNPOBONEl OT MOJIHMM
M IEepEeHANPSXeHM) BO BpeMs I'PO3B HA CaMOM BepXy OIIOp
NPOTATMBAKT I'PO303alMTHEIM TPOC. JVMEHHO OH
BOCIIPMHMMAET Ha cebsa paspAansl MOJNHMM. Ecam OB ero He
OBLJIO, MOJIHMM dYacTO [NOBpexnajM OB IIpoBOHa U
IOTPEeOUTENIbE OTKJINYAJICA OT CEeTHU.

Crnang 8

Korga JISII nomxonmaT OJMXe K HACEJIEHHOMY I[IYHKTY, TOK
nornanaeT Ha TPaHCOOPMATOPHYK NOACTaHUMI. Tam

Cnauno 9 TPaHCOOPMATOPE CHMXAIT BEJIMUMHY HANPSXEeHMSA, U TOK
nepenaeTca gpaJbslie 1o JIZII HM3KOIO HaNpAXeHMd, KOTOPHE,
KaK I[IPaBMJIO PACIOJIOXEHBEl B UYepTe I'opona.

Korma Tok npubinmxaeTcs eue OJMXe K IOTpedbuTesin, OH
nornamaeT Ha PaCIpPeleJIMTEeJIbHYI TPpaHCOOpMaTOPRHYI
IOOCTaHLUMIO. 3IOechb HaNpsXeHMe CHUXaeTcs ele OoJble. U
oajiee paclapenesyiseTCcsd IO Pas3HBM HNOTPebUTesIaM.

Crnamg 10

PasHele BUIOE NNOTPeOUTEJIEV HYXIAKTCS B pPasHOM
HaNpSXeHUM BJIeKTPO2HepTUM. HanpuMmep, IJiS HacCeJIeHUS
HeoOxonmuMo OoJiee HUMBKOEe HalpsaXeHMe, d4YeM OJid 3aBOIOB.
V/IMEHHO MNOB®TOMY Ha 3aBOJbEl TOK IIOCTYyIlaeT Ccpasy I0CJe
pacrnpeneuTesIbHOM MOACTaHUMM. A Ipexine, uYeM IIOoNacThb B
XMJIble JOMa, TOK MIEeT Ha JOIOJIHUTEJILHBIM [TOHWXAIIMM
TpaHcopMaTop. HaBepHsAka BE BUIOEJM NOXOXME 3INaHUS
PAOOM CO CBOMM JIOMOM. JVIMEHHO Ha BTUX TpaHchopMaToOpax
TOK CHMXaeTCsa IO 3HAaUeHUM, KOTOpPHE OONYCTUMH IJIS
paboTe Haumx OBITOBEIX NPUOOPOB.

Crnampg 11

M, HaxkoHel, norpebjeHMe — (QMHAJIBHBIM 3Tall LEeNOUKU
nepenaum BJEeKTPOsHepruu. K HammMm KBapTUpaM OPUXOIOUT
TOK, BEJIMUMHOM HalpSXeHUsa, HeoDOXOOMMOWM IJiS HOPpMaJibHOMU
PafboTE OBITOBEIX NPUOOPOB M OCBEUIEHMS.

Crnanng 12

A Temnephb naBalTe PaCCMOTPMM LENOUKy lIepenmauu B obueM.
Crnavim 13 | Tok cosmaeTcsa Ha DJEeKTPOCTaHUMAX, IIOCTylaeT Ha
[IOBHIIAKWNMY TpaHcbopMaTOp M Hajlee TOK C BECOKMUM
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HaNpsSXeHMEeM IepelaeTcs II0 JIMHMAM B3JIeKTpolepenadyu no
TPaHCOOPMAaTOPHOM MNOACTAHLMM, PACIOJIOXEHHOM B UepTe
roponma. Ha TpaHcOOpMaTOPHOM NONCTAHLUMM HANpPSXeHME
[IOHMXAaEeTCHd M IepelaeTcsa OO paclhpemendanuer NOoNCTaHUUM,
KOTOopad CJIYyXUT ele OINHOM CTYIEHBIO MNOHMXEeHMS
HanpsSxXeHuda. A 3aTeM [NOCTylNaeT Ha IPOMEBIUJIEHHBE OOBEKTE
UM K OBEITOBOMY [NOTPEOUTENI0 dYepe3 IOONOJIHUTEJIbHEBIN
TpaHchopMaTop. Takasa OIMHHAS LeEenNodka OD0pyIOBaHMA
HeoOxonmuMa nOJjisg TOoI'O, YTOOBl ME 0Oe3 rnepeboeB [IOJydasin
IOMa TOK HYXHOT'O HAPSXeHMS IJiS HalMx NIPpMOOPOB M He
JlaTmiaM 3a OOoJiblIME IIOTEPM IIPM IIepenade 3JIEKTPODHEPIUU
OT DJIEKTPOCTAaHLUMM OO NOTpedbuTesid.

DapavTe CHI'PaeM B UI'Py «Bepw — He Bepo». 51 3a4MTHEBAL
BaM baxkT 00O sHeprermke. Te, KTO CcUMTaEeT, UYTO BTOT
baxkT NpaBOMBEM — HOIHMMaeT PykKy. Te, KTO He BEPUT -—
He IOIOHMMAWT .

Eciy ydYeHMK Hajl He MNPaBUJILHHEM OTBET, OH BHIOBIBaeT U3
Crnavim 14 | urpel. EcjamM OpaBWMJIBHBEIM — MI'PaeT Oajiblle CO CJeOy UM
baxToM. VM Tak nmajiee, IIOKa HE OCTaHeTCsa OIOUH
nobenuresib. MOXHO NPOBECTM HECKOJBKO PayHIOB.

1 ®AKT. AMepMKaHCKMM NpesuneHT BeHmxaMuH OpaHKIIMH
NpoBeJl ODUMPHEE MCCJIeOOBaHMS DJIeKTpUUecTBa B 18 Beke
1 m300pesl I'POMOOTBOL

Cnamn 15 | 1 O®AKT - IIPABJIA

2 OAKT - 1 ammep DJIeKTPUMUECKOI'0 TOokKa MMeeT Maccy

Crnamnn 16
oxosio 10 rpamm

2 OAKT - HE IPABJA. JJeKTpPUUYECKMUN TOK He MMeeT MaCCH
WUy Beca

Crnamng 17

Crnartm 18 | 3 ®AKT - CkopocCThb sjekTpuueckoro Toka 300 000 xm/c

3 OAKT - IIPABJIA. CKOPOCTb BJIEKTPUUECKOIO TOKa
Cnavn 19 | npakKTUUEeCKM COBIIalaeT CO CKOPOCTBIO PAaCIPOCTPaHEHMS
ceera 300 000 xM/c

4 OAKT - UejyioBeUeCKMM MOSBI HEe MOXET BEHpPabaTEIBaTh
BIIEKTPUUECTBO

Crnang 20

4 OAKT - HE IIPABJA. UYeJiOBEeUECKMM MO3I' BHpabaTHBaeT
Cnamno 21 | KOJIMUYECTBO BJIEKTPODHEPTUM, OOCTATOUHOE IJIS TOTO,
yToOH 3anmMraTrbk 10-BaTTHYIO JIAMIIOUKY

5 ®AKT - B cTapuHy MeCTO pas3psala MOJIHUM B 3EMIID
Cnamn 22 | ykas3eBaJjo rpaburesnaMm CKUOCKMX KYPIT'aHOB, UTO MMEHHO
3OeChb 3apblTEl COKPOBMIIA .

5 OAKT - IIPABJIIA. MoJjsiHMM dYacTO OBKIT B KypI'aHb, BeIb
BHYTPM €CThb MEeTaJlJl

Crnamng 23

6 OAKT - IlepBEMM UEeTHPHbMS OOMAalIHVMMM OIpudopamu,
Crnavn 24 | KOTOpHlEe NUTAJIMUCHL OT BJIEKTPO3HEepIuM, OBUINM:
XOJNOIMUIIbHUK, UYaMHMK, CTHUPaJjibHAasg MallMHa M IJIKUTa

6 OAKT - HE IIPABIA. IIepBEIMM UYETHPbBMS IOMaUHUMU
Cnanp 25 | npubopamm, KOTOPHE NIUTAJIMCh OT BJIEKTPODHEPTUMU,
OBLIM : WBEMHad MallMHa, BEHTUJIATOP, YaMHUMK UM TOCTEp
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Crnasn 26 7 OAKT - CaMBIMM BHepPpI'OeEMKMMM 3IaHMAMM Ha BCEM IJIaHeTe
ABJIAITCS TOPTOBHE LEHTPH B OOJIBLMX MeI'allojMcax
Cranin 27 7 O®AKT - HE IIPABJIA. CaMbpIMM B3HEPTOEMKMMM SIaHMAMM Ha
Hrani BCEeM IJIaHeTe HABJAKTCHA OOJIBHMUEL B OOJbWMX MeTralloJucax
. 8 ®AKT - Ha Pycm MecTO, KyIa Iollajla MOJIHMS, CUuMTaJIoCh
Cnang 28

JIydiuiM OJjId CTPpOMTEJIECTBa Zicle)

8 O®AKT - HE IIPABIA. Ha Pycmum mMecTO, KyIa Iomnaja
Crnamnng 29 | MOJHMSA, CUMTAJIOCh JIyUYllMM IJIS PHETbhS KOJIOALA.
BeposaTHOCTE OIM3KOM BOXH OBJIA OUYEHB BBICOKA !

Crnavn 30 | 9 ®AKT - MoJyekyJiel BOIE HE MNPOBOIOAT SJIEKTPUUECKUM TOK

9 OAKT — IPABIA. Tok OpOBOOAT He CaMM MOJIEKYJIE BOIEL,
a comepxalWMecd B BOOE IIPUMMECHK Pa3JIMUHBIX MMHEPAJIbHBIX
coJer. A OUCTWUWILNIMPOBAHHAA BOIA, B KOTOPOM INOYUTHM HET
coJieM, SGBJAETCA IOUBJIEKTPUKOM, M TOK OHa He IMPOBOIUT

Crnamng 31

10 OAKT - I[lepBHE BJIEKTPOCTAHLUM NOABUIMUCH B EBporne B

Crarin 32 1870-e TommH

10 ®AKT - IIPABJIA. B 1878 romy 3apaboTajla «IepeBas B
mupe I'SC», paspaboTaHHas aHIUIMMCKMM K300peTaTesyieM
YuapaMoM JpxopmkeM APMCTPOHTOM B AHTJIMM. OHa
npencTaBiajyla coboy arperatT, NPpeOHA3HAUEHHB IJII
NMTaHUI ONOHOM E€eOVMHCTBEHHOM OyI'OBOM JIaMIIEL B €TI0
KapTMHHOM rajepee

Crnann 33

Cnamno 34 | Cnacmubo =3a BHMMaHMe !
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