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1 Eicaywyn

Otav EekivaTe va eEePEUVATE TOV KOOHO TNG NAEKTPIKNAG EVEPYEIAS KOl TWV NAEKTPOVIKWYV,
gival WTIKNAG onuaciog va EEKIVACETE JE TNV KATavONOoT TwV BACIKWY OTOIXEIWV TNG TAoNg,
TOU PeUPATOG KOl TNG avTioTaong. Autd eival Ta Tpia Baoikd Souikd oToixeia TTou
QTTAITOUVTAI VIO TOV XEIPIOKO KAl TN XPAON TNG NAEKTPIKAG EVEPYEING. ZTNV ApXH, QUTEG Ol
EVvoIEG PTTOPET va gival SUOKOAO va KaTtavonBouv €1TeIdr) &gV UTTOPOUUE VA TIG «OOUME.
Aev ptTOpEi Kaveig va &€l e YUPVO PATI TNV EVEPYEIQ TTOU péEl €O aTTd £va KaAwdIo ) TNV
TdoN YIOG PTTaTapiag TTou KABeTal o€ éva Tpatrédl. AKOUN KAl N aoTPATTH) OTOV OUPavO, EVW
gival opaTn, Ogv gival TTPAyUATIKA N avTalayr evépyelag TTou cupPBaivel atmo Ta ouvvepa
oTn yn, GAAG yia avTidpaon oTov aépa TNV EvEPyEia TTOU TTEpVA Péoa atmd auTédy. MNa va
QVIXVEUOOUNE QUTAV TN METOQOPA eVvEPYEIAG, TTPETTEI VA XPNOIMOTTOINCOOUUE £pyaAcia
METPNONG OTTWG  TTOAUMETPA, QAVOAUTEG @AOUATOC KAl TTAAPOYPA®OUS  yia  va
OTITIKOTTOINOOUWE TI CUMBaivel Pe Tn @OpTIoN € éva ouoTnua. Mnv @oBdoTe, woTdo0, AUTd
TO PABnua Ba cag dwoel Yo BAcikh KaTavonon TG TAong, Tou PeUPATOS Kal TNG
QVTIOTAONG KAl TTWG OXETICOVTAI TA TPIA JETAEU TOUG.

Georg Ohm

KaAUtrTeTal o€ autd 10 padnua:

*  [Mwg 10 NAEKTPIKO POPTiIO OXETICETAI UE TRV TAOT), TO PEUUA KAI TNV AVTIOTAON.

* T eival n Tédon, 10 peUPa Kal N avrioTaaon.

* T eival o véuog Tou Ohm Kail TTWG va TOV XPNOILOTIOINCETE VIO VA KATAVONOETE
TOV NAEKTPIOUO.

*  'Eva a1mAd Treipapa yia Tnv €TTIOLIEN QUTWY TWV EVVOIWV.
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2. HAekTpIKR @OpTION

O nAekTpiopog gival n Kivnon Twv nAekTpoviwy. Ta nAekTpdvia dnuioupyolv QopTio, TO
OTTOi0 WTTOPOUME va aloTTOINCOUNE YIa VA KAvoupe douAeld. O AaumTApag oag, To
OTEPEOPWVIKO 0AG, TO TNAEPWVO 0ag K.ATT., OAQ AgloTToIoUV ThV Kivnon TWV NAEKTPOVIWV
yla va kavouv OouAeid. OAa Acitoupyolv xpnOIYOTTOIWVTAG TnVv idia Bacikr TTnyn
EVEPYEIOG: TNV KivNON TwV NAEKTPOViWV.

O1 1peIg BaoikéG apxéG yia autd To paBnua PTTopouv va eEnynBouv xPnoIUoTToIVTAG
NAEKTPOVIQ, 1 TTIO OCUYKEKPIUEVA, TO POPTIO TTOU dNUIOUPYOUV:

» Taon gival n d10Qopd POPTIONG YETALU dUO TNUEiwVY.

* To peUpa gival o puBPOG Pe TOV OTTOIO PEEl N XpEwan.

* AvTtioTaan €ival n Tadon evog UAIKOU va avTIOTEKETAI OTN por QopTiou (peuua).

‘ETo1, 6Tav MIAGUE yIa QUTEG TIG TIMEG, TTEPIYPAPOUE TNV Kivnon TOU QOPTiou, KAl ETTOUEVWG,
TN CUUTTEPIPOPA TwV nAekTpoviwyv. 'Eva KUKAwpa eival évag KAEIoTOG PpOX0g TTou
EMTPETTEI OTO QOPTIO VO PETOKIVEITAI ATTO TO €va PEPOG O0TO AAAO. Ta egapThpaTa OTO
KUKAWMA POG ETTITRPETTOUV VA EAEYXOUME AUTO TO QOPTIO KAl VO TO XPNOIMOTTOIOUE YIa va
K&vouue douAgid.

O Georg Ohm Atav évag Bauapdg emoTipovag Tou oToudace NAeKTpIoNO. To Ohm
EEKIVA PE TNV TTEPIYPAPA MIAG POVADAG avTioTaong TTou opieTal atmmd TO peUPA Kal TNV
Tdon. Aoitrév, ag EeKIVAOOUNE PE TNV TAoN Kal ag TTAPE aTrd eKEi.

3. Taon

OpiCoupe TNV 10N WG TO TTOOO TNG OUVAUIKAG evEPYEIOG PETAEU dUO onueiwv o€ éva
KUkKAwua. ‘Eva anueio €xel repioodTepn ¢oOpTIon atrd éva dAAo. AuTh n dilagopd popTiou
METAEU Twv dUO onueiwv ovopaletal Taon. MeTpiETal g€ BOAT, TO OTTOIO, TEXVIKA, €ival N
dla@opd duvapikAg evépyelag PETALU duo onueiwv TTou Ba TTPOodWOoouV éva TCAOUA
eVEPYEIOG avd KOUAOU gopTiou TTou TTEpVA Péoa attd auTto (Unv TTavikoBANnBeite av autd
Oev €xel vonua, 6Aa Ba g¢nynBouv). H povada "volt" ipe 1o dvoud TnG ammod Tov ITaAd
@uaiké Alessandro Volta TTou epnupe autd TTou Bewpeital n TpwWTN XNUIKA YTTaTapia. H
Tdon AvTITTPOCWTTEUETAI OE £EICWOEIG KAl OXNUATIKA YE TO YpAuua "V".

Orav mepiypdeetal n 1don, 1o pelPa Kal N avrioTacn, Mo Kovr avaAloyia eival pia
O0eCapeVA vePOU. Z€ QUTA TNV avaAoyia, To QOPTIO AVTITTPOCWTTEUETAI ATTO TNV TTOCOTNTA
veEPOU, N TACON QVTITTPOOWTTEUETAI OTTO TNV TTiEcn Tou vepoU KAl TO peUa
QVTITTPOCWTTEUETAI OTTO TN POIK Tou vepoU. AoITTdv, yia auThv TV avaAoyia, BuunBeite:

* Nepo = @opTIon
* [Micon = Taon
* Porl = Pevpa

ZKEPTEITE pIa deCapev vepoU O€ €va OpPIoPEVO UYWOG TTAVW aTTd TO £00QOG. 2TO KATW
MEPOG QUTAG TNG BEEAUEVIAG, UTTAPXEI £VAG EUKAUTITOG OWARVAG.
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Vol

Mepiypaer raong

H TTicon 010 AKpo Tou CWAAVA UTTOPET va avTITTPOOWTTEUEl TAOT. To vepd OTn deCapevn
avTITTpoowTTevEl popTio. Ooo TTEPICCOTEPO vEPSO OTN deCapevr, TOOO UWPNAATEPN Eival n
POpPTION, TOCO TTEPICTOTEPN TTiEON METPATAI OTO AKPO TOU CWANVA.

MTtropoUue va oKe@ToUME auTr Tn Oefauevr) wg MIa pTTatapia, éva PEPOG OTToU
QTTOBNKEUOUPE MIO  OCUYKEKPIYEVN TTOOOTNTA  EVEPYEIAG KOl  OTN  OUVEXEID TNV
atreAeuBepwvoupe. Av oTpayyifoupe Tn OeCaPEV MAG MIO CUYKEKPIPMEVN TTOCOTNTA, N
TTieon TTou dNUIOUPYEITAI OTO AKPO Tou CWAAVa TTEQTEL. MTTOpOUUE va TO OKEPTOUUE AUTO
w¢ @Bivouoa TAon, OTTWG OTAV €vag PaKOS XAPNAWVEI KOBWG o1 UTTaTapies eEavtAouvral.
Ymdpyel emiong peiwon otnv ToodTNTA TOU vEPOU TToU Ba péel pEoa aTTd TOV EUKAPTITO
owAnva. AiyoTtepn TTieon onuaivel 0TI pE€l AiyOTEPO VEPO, KATI TTOU JAG QEPVEI OTO PEUMA.

4. PeUpa

MTTopoUuEe va OKEPTOUMPE TNV TTOOOTNTA TOU VEPOU TTOU PEEI HECW TOU CWANva atrd TN
oeCapevr wg peupa. Ooo peyaAuTepn eival n TTieon, T600 PeyaAdTepn €ival n Por} Kai
avtioTpo®a. Me 10 vepd, Ba peTpoUoaPE TOV OYKO Tou vepoU TTou péel péoa atmmd Tov
eUKQUTITO CWANVA Yia éva OPICPEVO XPovIKO didotnua. Me Tnv nNAEKTPIKN EVEPYEIQ,
METPAPE TNV TTOCOTNTA TOU (POPTIOU TTOU péel péoa atrd To KUKAWMA yia Aiyo. To pelpa
METPIETONI 0 Amperes (ouvhBwg ava@épeTtal arAwg wg "Amps"). ‘Eva aptrép opiletal wg
6,241*10M8 nAekTpdvia (1 Coulomb) avd deuTepdAeTTTO TTOU dIEpYovTal aTTd €va onueio
€VOG KUKAWPATOG. O1 eVIOXUTEG QVTITTPOCWTTEUOVTAI OTIG £CI0WOEIG JE TO YPAuua "I".

AgG TToUuE TWPQ OTI €X0oUlE BUO deCapevES, TO KAaBEVa e éva AAaTIXO TToU €pXETAl ATTO TOV
aTo. KaBe de€apevr) €xel Tnv idia TTo000TNTA VEPOU, AAAG O EUKANTITOG CWAAVAG OTN dia
oeCapevn gival o oTeVOS ATTO TOV EUKAPTITO CWANVA OTNV GAAN.
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Amperage

Mepiypaen Evraong Zxnua 1

MeTpdue Tnv idla TTieon 0TO0 AKPO OTTOIOUBATTIOTE GWANRVA, aAAd oTav To vepO apxioel va
pEEl, 0 PUBPOG poNG TOU vEPOU OTN BECAMEVT LE TOV OTEVOTEPO CWANVA Ba gival JIKPOTEPOG
aTTd TOV PUBPOG PONG TOU veEPOU oTN degauevr] JE TO apdUTEPOG CWARVAG. Z€ NAEKTPIKOUG
OpPOUG, TO PEUPA HECW TOU OTEVOTEPOU EUKAUTITOU CWANVA gival JIKPOTEPO ATTO TO PEUUA
MEOW TOU gupuTEPOU CWARVA. Av BéAoupe n por va eival idla Kal oToug U0 CWANVEG,
TTPETTEN VA AUEACOUKE TNV TTOCOTNTA TOU VEPOU (POPTION) GTn OEEAUEVH HE TOV OTEVOTEPO
CWwAnRva.

Amperage

lMeprypaen Evraong Zxnua 2

Auté augdvel tTnv Tricon (Tdon) OTO AKPO TOU OTEVOTEPOU OCWAAVA, OTTPWXVOVTOG
TTEPIOCOTEPO VEPO PETO atrd Tn deCapevh. AuTo gival avaAoyo e TNV augnon TG Taong
TTOU TTPOKOAEI aUgnon Tou peUATOG.
Twpa apxioupe va BAETTOUPE TN OXEON PETAEU TAONG Kal PEUMATOG. AANG UTTApxE!l £vag
TPITOG TTapdyovTag TTou TTPETTEI va An@Oei utTown €dw: To TTAAGTOG TOU CWAAVA. Z€ auTh
TNV avaAoyia, To TTAGTOG Tou €UKAPTITOU CwANva gival n avtiotaon. Autd onuaivel ot
TTPETTEl VO TTPOCBECOUNE Evav GANO 6pO OTO PHOVTEAO POG:
* Nepo = PopTion (petpiétal oe Coulombs)
* Mieon = Taon (ueTpoupevn o€ Volt)
* Pony = Peupa (petpiétal oe Amperes ) "Amps" yia ouvTopia)
* [MAGTOG CWANVa = AvtioTaon
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5. AvtioTaon
2KeQTeEiTE Eavd TIGC OUO deCapevEG vepoU pag, Mia pe atevd cwAAva Kal pia pe @apdu
OWwAnva.

Amparage

Mare Less
Mepiypaen Evraong Zxnua 3

Eival Aoyiké va unv YTropoulE va XwPETOUPE TOOO OYKO PEoa aTTd £vav OTeEVO CwANnva
600 évav @apdu oTnyv idia Trieon. AuTto cival avriotacon. O oTevog CwANvVAS «avTioTATAI»
oTnN PON TOU VEPOU HEoA atTd autov TTAPOAO TTOU TO VEPO Eival OoTnv idIa TTieon PE TN
deapevh he Tov apduTEPO CWARVA.

Resistance

Less resisiance

More reslstance

CZZZ2ry A
2y rrra

Meprypaen tng Avrioraong

>€ NAEKTPIKOUG OpOoUG, auTd aVTITIPOCWTTEUETAI aTTd dUO KUKAWMOTA WPE i0£G TACEIG Kal
OlaQopeTIKEG avTIoTAOEIG. To KUKAWMPAO PE TNV uwnAdTEPN avTioTaon Ba emTpéWel Tn pon
Aiyétepng @6pTIONG, TTOU onuaivel OTI TO KUKAWPO PE TNV uywnAdTeEPN avtioTaon £xel
AiyéTEPO peUA TTOU pEel HEOTA ATTO AUTO.

Auté pag @épvel iow otov Georg Ohm. To Ohm opicel Tn povada avriotaong Tou "1
Ohm" w¢ Tnv avtiotaon petagl dUo onueiwv o€ évav aywyo 61rou n e@apuoyr 1 BoAT Ba
wbnoel 1 aptép A 6,241%x107M8 nAekTpovia. Auth n Tyl ouviiBwg avaTtrapioTaTal o€
OXNMATIKA PE TO EAANVIKO ypduua "Q", To oTToio ovouddZeTal wuEya, Kal TTpo@EpeTal "ohm".
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6. Népog Tou Ohm

2uvdualovTag Ta aToIxEia TNG TAGoNG, Tou PEUPATOC Kal TNG avTioTaong, o Ohm aveémTuge

ToVv TUTTO:
V=1 R

OTroU

*V =Tdon o€ BoAT

* | = PeOpa o€ autrép

* R = AvTtioTtaon oe ohms

AuTO ovopddetal vopog Tou Ohm. Ag TTOUE, yia TTOPAdEIyUa, OTI £XOUNE VA KUKAWMPO JE
ouvapikd 1 BoAt, peupa 1 autrép kai avtiotaon 1 Ohm. XpnoiyoTrolwvTag Tov VOUo Tou

Ohm, ptropouue va TToOUlE:
1V =1A- 10

AgG TTOUUE OTI AUTS AVTITTIPOCWTTEUEI TN OEEAUEVT HAG PE Evav ¢apdu cwAnva. H TToodtnTa
vepou oTn degapevn opiceTal wg 1 volt kal n «oTevdTNTa» (AVTIOTOON OTN POK}) TOU CWAAVA
opiCetal wg 1 Ohm. XpnoigotroliwvTag 1o vouo Ohms, autd pag divel yia por (peupa) 1
amp.

XpNOIKOTTOIWVTAG AQUTAY TNV avaAoyia, ag douue Twpa Tn deCapevr) JE TOV OTEVO CWARVA.
Emeid) 0 €UKOQUTITOG OWAAVOG €ival OTEVOTEPOG, N QVTIOTAOKN Tou OTn pPon Eival
MeyaAUTePN. AG opicoupe auTh TNy avTioTaon wg 2 ohms. H TToodTtnTa vepoU aTn de€apevh
givar idia pe TNV GAAN de€apevr], ETTOPEVWG, XPNOIMOTTOIWVTAG TO VOO Tou Ohm, n e€icwaor)
MOG yia Tn O€CAEVT] UE TOV OTEVO CWARvA gival

1V =7A.2Q0

lMolo gival dSpwg 10 pelpa; ETTeIdr n avriotaon cival yeyaAutepn kal n Tédon givai idia, auto
Mg divel pia TP peuparog 0,5 auTrép:

1V =0.54 20

E@apuoyn rou vouou tou Ohm

‘ET01, TO pelpa gival xaunAdTeEPO 0Tn de€apevr) ue ueyaAuTtepn avtiotaon. Twpa uTTopoUupE
va doUpe 6T av yvwpifoupe dUo atrd Tig TIEG Tou vOuou Tou Ohm, putropouue va AUCouE
TNV TPITN. Ag TO &€iCoupe autd Pe éva TTEipapa.
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7 MNMeipapa

Mepiypaen

‘Eva Treipapa tou vouou Tou Ohm

MNna auté 10 Teipapa, BEAoUPE va XPNOIMOTTOINCOUKE Mia pTTaTapia 9 BOAT yia va
TpoodoTtricoupe €va LED. Or Auxvieg LED cival e08paucTeg Kal uTTopouv va diappéouv
HOVO €va OUYKEKPIYEVO TTOOO PEUPATOG TTPIV KaoUv. 2Tnv Tekunpiwon yia éva LED, Ba
UTTAPXE! TTAVTA pia "Tpéxouaa BaBuoloyia”. AuTh gival N JEYIOTN TTOOOTNTA PEUPATOG TTOU
MTTOPEl va dlappéel To ouykekpipévo LED TTpiv Kaei.

ATraitoupeva UANIKG

MNa va exkTeAéoeTe Ta TTEIPAPATA TTOU Ava@EPOVTAl OTO TEAOG Tou TrelpduaTtog, Ba
XPEIOOTEITE:

* 'Eva TToAUuETPO

* Mia ytrarapia 9 Volt

* Mia avtiotaan 560 Ohm (4 n emoépevn TTANCIEGTEPN TIUN)

*'Eva LED

ZHMEIQZH: Ta LED eivai autd 1mou gival ywvwaoTd wg "un wuikn" cuokeur]. Auté onuaivel
OTI N €gicwaon yia To peupa Tou diappéel 1o idlo To LED d¢ev gival Tooo atrAr 6co 10 V=IR.
To LED egiodyel kAT TTOU ovouddeTtal "TTwon 1aong” o1o KUKAwUA, aAAdlovtag €101 TV
TOCOTNTA TOU pPeUpaTog TTou OdlépxeTal amd autd. Qotéco, o€ autd TO TIEipaua,
TTpooTTaboupe amAwg va TTpooTaTelgoupe To LED atrd utrepBoAikd pelua, eTTopévwg Ba
TTOPAMEANCOUME TA TPEXOVTA XOPOKTNEIOTIKG Tou LED kai Ba emAEEoUPE TNV TIPA TNG
avTioOTAONG XPNOIKMOTTOIWVTAG TO VOO Tou Ohm yia va gipaoTe aiyoupol 0TI TO pEUPA HECW
Tou LED cival pe ac@aAeia katw atmo 20 mA .

lNa autd 10 TTAPAdEIYUA, EXOUNE HIa PTTaTapia 9 volt kal éva Kokkivo LED pe ovouaaoTikn
évraon peuparog 20 milliamps A 0,020 amp. MNa va gipaoTte ac@aheic, Oa TTpoTipolcauE
va pnv odnyouue 1o LED oT10 péyioTo pelua, aAAG oTO TTPOTEIVOUEVO PEUPA, TO OTTOIO
ava@EPETal oTo QUANO dedopévwy Tou wg 18mA 1) 0,018 aptrép. Av atmAwWG OUVOECOUE
10 LED aTtreuBeiag otnv ytratapia, ol TIHES yia Tov vouo Tou Ohm poidlouv pe auto:

V=IR
ETTOMEVWIG:

us
[=—
R

Kal apou dev £xoupe akdun avtiotaon:
7 9V
OR

H Siaipeon pe 1o undév pag divel dmeipo pevpal 2tnv TpAagn dsv cuufaivel autd akpIpwg
0AAG 0G0 pelpa ptTopEi va atrodwael N ytratapia. Aedopévou o611 AEN BéAoupe TGO TTOAU
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peupa va diappéel To LED pag, 8a xpelaoTouue pia avTioTaon. To KUKAWPG Jag Ba TTpETTEl
va polddel pe auto:

S

AvAD

Meipaua Tou kukAwparog rou vouou Tou Ohm

MTTopoUue va XpnoidotToioouue Tov vOuo Ttou Ohm pe Tov idlo TPOTIO yia va
TTPOGBIOPICOUE TNV TIKI TNG AVTIOTAONG TTOU Ba hag Swaoel TNV MOUPNTA TPEXOUTQ TIWN:

=1 R

ETTOUEVWG:

g
=T

ouvdéovTag TIG agieg pag:

B oV
" 0.0184

eTTiAUCN yia avTtioToon:

R = 5001

EtTopévwg, xpelagopaoTe pia TP avriotaong trepitrou 500 ohms yia va dlatnpAcoupe 1O
pelpa péow Tou LED kdTtw atmd Tn PéyioTn OVOUAOTIKN TIMA PEUPATOGC.

8 ZupTrépaocua

Twpa Oa TTPETTEI va KATAVONOETE TIG EVVOIEG TNG TAONG, TOU PEUUATOG KAI TNG AVTiIOTAONG
Kal TTWG oxeTiCovtal Kal Ta Tpia. Zuyxapntipia! H TAgiovoTnTa TWV €EI0WOEWV KAl TWV
VOPWV yia TNV avAAuon KUKAWPATWY UTTopolVv va TTPoKUYouUV atTeuBeiag atmd Tov vouo
Tou Ohm. N'vwpidovtag autdv Tov aTTAd Voo, KaTaAapaiveTe Tnv €vvoia TTou gival n Baon
yla TNV avaAuon KABe nAEKTPIKOU KUKAWPOTOG!
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¢ hsa.org.uk/electricity/current-voltage-and-resistance
o learn.sparkfun.com/tutorials/voltage-current-resistance-and-ohms-law/

o allaboutcircuits.com/textbook/direct-current/chpt-2/voltage-current-resistance-
relate/
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