AvakTrenke ammé Tnv
EKMNAIAEYTIKH KAIMAKA

http://edu.klimaka.gr
H
' Na diatnpnBei pExp!

EAAHNIKH AHMOKPATIA
YTMOYPIEIO MAIAEIAZ

AlA BIOY MAGHZHZ KAl ©PHZKEYMATQN BaBuog AGQAAEIQC ...
Mapouoi 30-08-2011
ENIAIOZ AIOIKHTIKOZ TOMEAZXZ Api8. MpwT 97363/"2

MNOMIAZ & A/OMIAY EKI/ZHZ
A/NZH ZIMOYAQN A/OMIAY EKT/ZHZ
TMHMA A’

Ba0. MPOTEP. ommememeeeeeaee

¢ Alvosig kal Mpageia A/Gpiag

_ . . EkTr/ong
$a}2(._Aﬁ/g;|. A1V56 1p8£g '\I;Ilgrrgalglpsou 37 NnPOX : e [pageia ZXOAIKWV ZUPBOUAWY
I&TéosAiéanWww mined% qov.ar o [levikd AUKkela (pECW TWV Alvogwv
MAnpogopisg: Av. MNMaoxaAidou E?(:_:I:V :poupelwv Algpnag
TnAépwvo:  210-3442238 ns

o Meprpeperakég Alvoeig Ektr/ong

KOIN.: ¢ Maidaywyikd lveTitolTo

OEMA: Odnyieg yia ) dwdaokaria g Pvowkig g A™ 1aéne I'evikod Avkeiov
Y 70 o). £tog 2011-2012

Yag amooTEALOVUE TIC TOPAKAT® 0onyieg yio T owackaiio g dvowng meg A’

téEng N'evikod Avkelov.

To ekmo1devTikd VAIKS 10 omolo avtiotolel 6To véo Avaivtiko Ilpoypappa Znovdmv
dvowne A’ Avkeiov anotereiton and:

1. To Byilo pabn (évrumo)

2 Tov gpyactnprakod odnyo (Ynerakd)

3. To teTpdidlo epyasTNPLOKOV ACKNGEDV (WNOLUKO)

4

T Aoelg ackNoe®mv QUOIKNS (£vTuTo)

To véo Avoaivtikd Ipdypappe Xmovowv Duoikng onovpyndnke pe otdoyo ™
petdfaon amd pio cvvBeon g omolag N AVATTLEN GYESACTNKE KOl YO TIG TPELS
téEelg Tov Avkelov, o€ £va VAIKO TTov Ba OAOKANPOVEL 6TV TPAOTN TAEN TOV AvKElov

TOV KUKAO TNG YEVIKNG (oitnong ot ocvtepofdbiia ekmaidcuon yio OAa Ta TotoLd.
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Ene10m 10 ekmaldevtikd VAIKO TPOEPYETAL OO TPOGUAPHOYN MO LAAPYOVTOS VAIKOD,
otov mapdvta ‘Oonyo swyelpiong’ enyepeital ap’ evoc va cuykekpievoromBovy ot
evotTeg 01 omoieg Ba amoTEAECOLVV TN GYOAKT VAN KATA TN SLOPKELR TNG YPOVIAS Kol
v 0leLKPVIGBoOUY  oplopéva  evvoloroyikd (ntnuote mov TPoKLATOVY Oand N
TPOGUPUOYN KELLEVAOV TOV GYOAK®OV £YYEPWOIOV TNV TPAYHATIKOTNTA TOU VEOU
TPOYPAUNATOS  Kal, a@’ €T€pov, v OlevkpwvicBolv  (nmnuota  yprong  Tov
EKTTALOEVLTIKOD VAIKOV HE BAoT TNV TPOPANUATIKY TS EKTOVIONG TOV TPOYPALLLATOG,
[poteivovtal, téhoc, kKatevBuvINPlEG YPAUUES GYETIKA pe TN HEBOOO YEPIGHOL TOV
EKTTALOEVLTIKOD VAWKOVD ot owackoiia. Xe kopd mepimtwon, mwdviog, o mapov

‘0Oomyde oayeipong’ oev amoteiel minpn OoNyd Exmaidcutiko.

Awaygipion TG O10UKTEAG VANG

210 Bipiio tov pabnNT| KaBOG KOl GTO GUVOAD TOV TPOTELVOLEVOD EKTOLOEVTIKOD
VAKOV, T KEIHEVA TOV OLPOPp®V KEQUAoiwV Tpoépyovial xwplc meplkonés and ta
velotapeva eyyepiote g A kot B” Avkelov. Katd cuvvéneia, nepiéyoviat tunuata
KEWWEVOL oL oev mepthapfavovtatl 6to véo Avaivtikd Tpdypappa Erovdov Kol Ta
omola dev TPEMEL VAL AMOTEAEGOLVV avTIKeElpeVo dtdackailag. Ta TunpHaTa avTd, Yo To
BPprlo pabnt, elval ta e€ng:

Ymv Evomra ‘Mnyavikr” (‘Avvapikny oto enimedo’) oev meplrapfdvovial 6to
TPOYPULL KOt OEV OTOTEAOVV OVTIKEIEVO SOACKAALINS 01 VTOEVOTNTECS:

‘H o0vBeon noArdv opoeninedwv duvapewy’,

‘H 1oopponia opoeninedmv duvapewy’,

‘Oplovtia Porn’,

‘O 0e0TEPOG VOLOG TOV NEVTMVA GE OLAVUGLLATIKT LOPQY| KOl G QAYERPLKT popen’,
‘Opain kukAkn kivnon’,

‘Kevtpoporog obvaun’ kat

‘Mepikég mEPITTOGELS KEVTPOLOAOL OVVOUNG'.

Ymv  evomrta  ‘Evépyeir’ (FAwtipnon  TNG  UNYOVIKNG  eVEPYELRS)  OgV
neptAapfPavovtal 6To TPOYPOUIO KOl OV OOTEAOVY GVTIKEIHEVO O00CKOALNG Ol
VTOEVOTNTES:

ZovTNpNTIKES (1] LT PNTIKES) SuVANELS’,

‘H dwatpnomn g unyavikng evépyelag otnv opiovtia foin’,

‘H tpn ko n punyovikn evépyeia’.
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H tpitm evomta tov avoivtikod TPOYPAUUATOS TPayHaTevETOl (NTHHOTO TTOU
avikouv otn Bepatikn evomnra tov HAEKTpIopOoD Kol MO GLYKEKPIUEVA TOV
SuVaIKoD NAEKTPIGHOV (vOpog tou Ohm, vopog tov Joule kAn). I'a to mpotevdpevo
EKTALOELTIKO VAKO eival amapaitnto va yivel 1 e&1g devkpivion: oto marald Pifiio
pant yivetar ypfion g €vvowag ‘Ouvauko’ 1 omola dumg €yl swoaybel og
TPONYOVLEVT] EVOTNTA TTOV aPOpd TOV oTaTIKO NiekTpiopd. Enelon oto véo avaivtiko
TpOypappe eV E1GAYETAL 1 €vvola oLTH, £§ aitiag Touv OTL 08V TPAYUATELOVTOL
(nmqpata niektpikod mediov, ol ekmadevTiKol £xouy 600 ADGEL Yo va yeploBolv
mv évvowa. Efte v eodyovuv pe 0KEC toug onuewdoclg (dev mpoteivetar), elte
£L0AYOVV KOl YPNGIHOTOOLY TNV £vvola ‘téomn’ 1 omola GAAwoTE ival 1 KATAAANAN
AELTOVPYIKT £VVOLD Y10 T YPTOLOTOLOVUEVO EVVOIOA0YIKA TAAIGLO TOL apopolvV T
hettovpyla NAEKTPIKOV KuKAWUATOV (Tpoteivetal). H mpotetvopevn eda Avon amottel
Ao TOVC EKTOALOEVTIKOVS VO OTAOTOW|GOLY KOl VU aVASLATUTOGOLY 6o onpeia Tov
Bprlov avagépovtal 6To SLVANLKS, XPNOLOTOLOVTAS HOVO TNV £vvola ‘tdon’. 'Etot,
v mapdoetypa, KaAdv etval va amoeevyetal 1 padnuatiky enefepyasia eElomoewmy
OOV VTEIGEPYETAL 1] EVVOLL TG TACTG MG SLAPOPE OLVAULKOV.

Enilong, oev meprtiapPdvovtar oto mpdypappa Kot 0gv  AmOTEAOVV  OVTIKEIHEVO
oacKailag ol vToevoTNTES:

‘TMapéyovtec and tovg omolovg ££0pTATAL 1 AVTICTAGT £VOS AVTIOTATH ,

‘PuBuiotikn (petafint) avriotaon’,

‘Amooékteg’ kat ‘Afodog’.

Ot gpwtNOoEL, OOKNGELS, OPACTNPOTNTEG KOl EPYACTNPLOKES OOKNGES 7OV
AVTIOTOLYOVV OTIS TOPATAVE &VOTNTES TPOPAVAS OV  OMOTEAOVV KOl OUTEG
avtikeipevo owdackaiiag. [a mapdostypa, oty evotnta “Avvapikn 6to eninedo’, ogv
Ba mpémel v’ anoterécovy avtikeipevo oackaiiog kol a&loloynong tov pabntomv ot
epotoetg 11, 12, 13, 19, 20, 21, 22, 23, 24, 28, 31, 32, 33, 35, 36, 38, 39,40, 41, 42,
51 kot 52, o1 ackfoelg kot ta wpofinquata 4, 5, 14, 15, 16, 17, 18,19, 20, 21 ka1 ot
epyaotnplakés acknoelg ‘Merén e oploviiag forne’, ‘[lpoceyylotikn HEAETN TOV
QOLVOUEVOL TNG £AeDBepng TTTMONG 08 KeKApEVO eminedo’, ‘Meiétn tov vouov g

Kevrpopdiov ovvaung’ kot “TpiPn oiicnong oe kekipévo eninedo’.



AvakTrenke ammé Tnv
EKMNAIAEYTIKH KAIMAKA
http://edu.klimaka.gr

XPHZH TOY EKITAIAEYTIKOY YAIKOY LYM®QNA ME THN
IMPOBAHMATIKH TOY NEOY ANAAYTIKOY ITPOTPAMMATOX
Agdopévon 0Tl TO avOAVTIKO TPOYpappe euotkng g A Avkeiov ansvBivetar oto
vevikd minbBuouod kol Oyt oe eketvoug toug pabntég ot omolot Ba katevBuvBoLV TTPOG
TIc BeTikéG EMOTNUES, TO TPOTEWVOUEVO EKTOLOEVTIKO VLAIKSG eglval dvvatdv va
ypnoporomBel mpog Tpelg katevBiveelg ol omoieg evioyvoLV TNV AvTIANYN ‘PVGIKN

v 6Aovg’. Ot katevBiveelg avtég etvat ot e€NG:

A. H épuoaon oty £vvoloroyiKY S1IGTACT TG EMIGTNHOVIKNG Yvdong va 6o8el otnv
eneepyacio PACIK®OV EVVOIOAOYIKOV TANIGIMV KOl EVVOLOV-KAEOIOV TNG QUOIKNG
Omm¢ elval 1 VELTOVIKY dVVAUT Kol 01 VOUOL ToLv NedTmva 1 1 eVEPYELXL KAt 1 apyN|
SLTAPNONS TNS EVEPYELNS. ZVYYXPOVOS KOAOV €lval va Un GTATAAETAL OLGAVAAOYQ
HEYAAO LEPOS TOV OOUKTIKOD XPOVoL otV emeepyasio VvolmV Tov anokiivouy and
10 Pacikd evvoloroyiko mupnva kéle maaiciov, dmmS .. Ol KIVNUATIKEG £VVOLEG KOt
ol oyéoelg toug. To avaivtikd mpdypappo owakpivel tpelg peydireg Bepatikéc -
EVVOLOAOYIKEG evOoTNTeS: TN ‘Mnyavikn’, v ‘Evépyela’ kat tov ‘Hiektpiopo’.

Xmv gvomta ‘Mnyavikn’ n épueaon umopel va d0Bel ot ‘Avvapkn’ 1 onola Ba
miatowwBel and v evotnta: ‘EvBOypapun kivnon’.

Ymv evomra ‘Evépysia’, avafaBuiletar o porog g evomntag ‘Atatnpnon g
evépyelag’ mov GLVNBM®G Ogv O10ACKOVTOV GTO TAAICLO TOV TOANLOD TPOYPAULATOCS.
AvtiBétwg, o ekmadevTikdg pmopel va avadeifel to onuavtikd podro g Evvolag
‘evépyeta’ Oyl LOVO m¢ Tapdymyng £vvolas (LECH TG £VVOLOS TOV £PYOV) AL Kot MG
auTOVOUNG £VVOLaG 6TA TAAICLO TNG HOKPOOSKOTIKNG Beppodvvapikne. To vonua g
évvolag ‘evépyela’ ot Beppodvvaukn stval cap®g TAoVcLOTEPO A0 TO VONUA TS
EVVOLOG OTI UNYOVIKH 0QOV GULVOEETAL UE GUYXPOVO KOLVOVIKG KOl TEXVOAOYLKA
Tpofanuata.

Ymv evomta ‘Hiektpiopog’, owakpivovial 600 16000Vapa VVoloA0YIKE TAaiold, To
‘Niektpoduvapikd’ (vopog tov Ohm) kat 1o ‘evepyelakd’ (vopog tov Joule) kot kadov
va 000¢el Epeact ot Jldkplon AVt OoTe va avadelyBodv Ta duvatd onueio kaBevog
(Yo to ‘miektpodvvaplkd’ miaicto n e&nyntikn tov Owdotacn Katd T OdpKeld
TEPALATIKOV OpACTNPIOTTOV KOl LETPNCEDV GE OTAL NAEKTPIKG KUKAMDUOTO KO Y100
T0 ‘gvepyelokd’ mAaiclo 1| cLGYETION TOL pe CnTNHOTA TS KaBNUepVOTNTOS OTMS M

£E0IKOVOUN O EVEPYELAG KAT).
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Katd v avamntuén g €vvolOAOYIKNG CULVIGTMCHS TNG EMIGTNHOVIKNG YVOONS,
npoteivetal  AEAOYIGUEVT] ¥POT TOL HaBNUATIKOD AOYIGHOD Kol TV HABNUOTIKOV
epyareiov, akpipdg 00Tl T0 avaAVLTIKO TPOYPAUpHa onevBivetal oe £va YEVIKO
mnBvond pabntav. Ewiwkdtepa, dmov exktipdtar 0Tl 10 emimedo ™G HOBMUATIKNG
nadelag peydiov apBuod padntav dev eival apkodvimg avertuynévo, Tpoteivetal
TEPLOPLOUEVT] YPNON TOV HABNUATIKOV KOl OTAOTOINGN KAl GUGTNUATIKY ENEENYNON

TOV YPNCLLOTOLOVHEVOL HOONUATIKOD QPOPUAAIGLOV.

B. Na avaoeiyfel n peBosoroyikn o1dotacn g EXGTNHOVIKNG YVOONS HECWH, KUPIMS,
™m¢ Eppaons mov Ba oobel oty mepapatiky 0W00cKUAlN KOl OTIC TEPOUPOTIKEG
dpacpomteg tov padntov. Avtd onuaivel 61l ot BepaTikEéG — EVVOLOAOYLIKES
evomteg elval OLVATOV VO GLUVOOEDOVTOL OO EPYACTNPLOKES OPACTNPOTNTES LE
TPAYHOTIKE  Opyovae KOl CUCKEVLEG M/KOL OO  TPOGOUOIDGEL EPYACTNPLAKMDV
dpacmpromtev ce H/Y. Mépog tou 01dakTikol ¥pdvou umopel va aplep®dvetal 6T
eQOpUOYN Kat T cLCNTNOT EMGTNUHOVIKOV HeBOOwV Kot TpakTikdv. ['a mapddetypa,
vy Vv evotnTa ‘Mnyavikn’, apotelvetal e a@opun TEPOUATIKES OPASTNPLOTITES
oxetik@ pe m perém g evBoypapuung kivnone va cvlnmbBovv kot peietnBolv
BEpaTa 0TS N AvayvVOPLoN Kol 0 EAEYYOS HETARANTOV KL 1 ¥pNON TOV EUTEIPIKOV
dedoUEVEOV OTNV AVAOELEN EMGTNUOVIKAOV GUUTEPAGHATOV. Agv eivat Tpopaveig 6Tt ot
pnatntég mg A’ Avkelov avtiiapuPdvoviar tov TPOTO HE TOV OmMOlo maPAyETOL M
EMGTNHOVLIKT] YVoN oVTe 0Tl Yvapilovy tn xp1Mon eSE10IKEVUEVAOV YADMGGIK®OV HECHV
ékppaons. 't avtd eivar anapaitn n pnm owackaiio pebodoroyikdv ctoryeinmv
™m¢ euowne. Ewvwd vy mmyv  evémra  ‘Mnyavikr®  elval  mpotipndtepo  va
ypnoiponomBoivv TPOGOUOLDGELG TEPAHATIKOV OpPACTNPLOTNTOV Tapa
OpacTNPOTNTES UE  £pYACTNPLOKS  €EOTAICUO AOY® OUCKOALDV GTO  YEIPIOUO
OLCKEVMV KAl ypovofopwv oladikacldv. AviiBétwg, n evomta ‘Hiektpiopog oioet
TV SLVATOTNTA HEGH TMOV EPYUCTNPLOKDV ACKNGEMV TNG NAEKTPOSVVALLKNG 1 TS
EVEPYEINKNG HEAETNG TOV GMAOD MAEKTPIKOV KUKAMUOTOS VO XPNCLLOTOGOVV 01
HaBNTEG e OYETIKN EVKOALM £pyaaTnPlaKd LAIKS Kot va cuntnBolv teyvika Bépata
Om®WG O OYedWOUOS TPWTOKOAAWMY UETPNCEDV, TO CEAALNTH HETPNCE®Y, O
LETACYNUATICUOS  aplBuNTIKOV  0E00UEVAOV G YPaQNUATO Kot 1 epunveia
ypaonuatwv. Téhog omv evotnra ‘Evépyewa’, moapdiinia pe v €l0ayoyn
TEPALATIKOV OpAGTNPLOTHTOV TtpoTeiveTal va dobel éppaocn oty enefepyacio g

TOMTIGUIKNG OLAOTAGNS TG CUYKEKPIUEVIC EMGTNHOVIKNG yvaons (PA. mapakdtom).
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INMa mapaderypa, n mepapatiky dpactpromra ‘Metatponn £pyov oe Bepudmta’ Ba
UTOPOVGE VO GLVOLAOTEL HE TIG 10TOPIKES KATAPOAEG NG, ONAadN He TO TPAHTLTO
neipapa Tov Joule.

Or  dpacmnpdomteg @ov  avaeépovial ot UeBOSOAOYIKY]  GUVIGTAGO NG
EMIGTNHOVIKNG YVMOTG HTOPOVV VAL KAAAEPYTGOVV TPAKTIKES KO VONTIKES 0e510TNTES
YPNOLUEG Oyl LOVO OTI HEAAOVTIKY akadnuaikn e£EAEn tov pabnt, ailrid kol ot

OMOTH AEITOVPYLL TOV MG EMGTNHOVIKAE EVIHEPOUEVOV TOALTN.

I H avadwapBpwon tov avarvtikod mpoypdupatos @uowkng ms A Avkelov
Tpocpépel TN ovvatotnta  va  avaPabuieBel 1 moltiopikn  didotaon NG
EMIGTNHOVIKNG YVOONS, ONANOT, 1 O1AGTACT) EKEIVI] TOL GULVOEEL TO TEPLEYOUEVO TNG
QUGIKNG HE TNV 10Toplat TG QUGLIKNG, TNV TEYVOAOYIKN TPO0S0, TA KOWMVIKA
npofanuata kabog kat pe owdeopa Cnmuata g kabnuepwvomrtag. Katdiinio
Bépata yio v avddelEn autg g otdotaong Ppiokovial péca oe dapopa EvBeta
(.., ‘Ta poroy’, ‘Ot (oveg acpaieiog kal ot agpocakor’, ‘T elvar 1 evépyea’,
‘Hiektpun eykatdotaon omitiov — Hiektpikég ocvokevés’) ta omola pmopodv va
evoopatmfoldv opyavikd ot odackaiia Tov pabnuatoc.

H avédeién avtig g ddotaong anoterel, eniong, olavio cvvepyaciag pe diia
padnuata Kol éva Tpato Pie mpog T cLYKPOTNOT SEBEHATIKOV TPOYPAUUATOV
™V vrofondnon g KAWOTOHING TV EPEVVITIKMV EPYACLOV OV YO TPOT QOPa
eétog eroayoviat oty A" Avkelov. Ot popeég mov unopel va mdpet 1 avadeEn mg
TOALTIGULIKNG CLUVIGTMOACS TNG EMGTNHOVIKNG YVOOTS elval 014popeg:

- QTOULIKEG 1 OMOOIKES LUKPEG epyacieg - mpofanuata oty tdén N oto omitl, mov
avaeepovtal oe avBevtikd (ntiuata g Kabnuepvng (ong kat g texvoroyiag,

- 1 avaBeon kol Tapovsiaon oty TAEN GLVIETIKMOVY epyacL®V (project),

- 1 opy&voon culntoewy 6T TaéN
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