





H ®uoikn ue Meipauata A’ Muuvaoiou BiBAio Eknaideutikou

YTMOYPIEIO MNMAIAEIAZ KAI OPHZKEYMATQN

INZTITOYTO EKMNAIAEYTIKHZ MOAITIKHZ
INSTITOYTO TEXNOAOTIAZ YMOAOIIZTQN KAI EKAOZEQN «AIO®ANTOZ»

H ®uoiki pe Meipapara

A’ Tupyvaoiou

BiBAio EknaidsuTikoU

AGHNA 2014



H ®uoikn ue Meipauara

Suyypa@ikn Oupada:

A’ Tuuvaoiou BiBAio Eknaideutikou

Fewpyloc Ocop. KaAkavng, Oupavia MkikonouAou,
EuoTpaTiog KanoTtng, AnunTpiog NouconouAog,

MaTBaiog MatpivonouAog, Navayiwtng Todkwvag,
MavayiowTng AnunTtpiadng, Aaunpivi ManaToiuna,
KwvaoTtavTtivog MiITn6pag, ABavaaoioc Kandyiavvng,
AnunTpiog I. ZwTtnpdénouAog, Avapyupog ApoAanag Kai
Ta MEAN TWV OUYYPAPIKWV OHAdwWY TwV BIBAIWY
"®Ouoika - Epeuvw kal AvakaAuntw" Tng E’ kal =T Taéng
Tou OnuoTIKOU oxoAgiou, anod Ta onoia €xel avTAnBei eva
HMEYAAO NEPOC TOU UAIKOU TwV PUAAWV €pyaaciag.



H ®uoikn ue Meipauata A’ Muuvaoiou BiBAio Eknaideutikou

H duoikn pe Neipapgara
A’ Tupvaaciou

ZnHEiopa / 0dnyieg yia Tov EKNAISEUTIKO

To paénua tng duoikng, n "duoikr ue Meipauara”, otnv npwTtn Ta&n Tou lupvaciou
npoBAEneTal va dId0A0KETAl Mia wpa TNV €BOouada, oTnv TAEN 1| OTO £pyacTnplo, Ano vav
€KNAIDEUTIKO 0 onoio¢ ouvTovilel Tnv eknaidsuTikn Odiadikacia. AuThA nepiAapBavel
anapaitnTa (kar) nNpayuaTtiko NEIpapaTiono, ano Toug idloug Toug HadnTeg, o€ OdAdEC.
H ouyypa@ikn opdda €Aniel o011 ol pabnTéc Ba kavouv NeipAPATa Kal 0 eKNAIdEUTIKOG Ba
ouvTovilel aAA@ kal Ba autevepyei. EAnilel, yevikoTepa, oTnv Kkabigpwon evog
OUOTNUATIKOU NPaypdTikoU NEIPANATIONoU og OAeC TIG BaBuideg eknaideuong.
Me autd TO OKOMO, N CUYYPAQIKr OoPAda €XEl NMPOETOINACEl Yid TOUG HABNTEC QUAAQ
epyaciac (PE) Ta onoia nepiypaA@ouVv KAl ouoTnuatonoioUv  HeBOdOAOYIKA TNV
eknaideuTIkn O1adikaoia oTIC enIAexOeioec BepaTikEC evoTNTEC. AUTA Ta QUAAG gpyaciag,
akoAouBwvTac TnNG enIOTNUOVIKAC / €kNaideuTiknG HeBOdoU pe digpelivnon, anaitouv
anodeIKTIKEG MNEIpAPaTiKeG dladikaoieg and Toug idloug Toug pabnTég kal odnyolv OTnv
avakailuyn Tng yvwong ano Toug idloug Toug HabnTeg.
Me Tov id10 okono, n ouyypaIkr odada kabodnyei Tov eKNAIOEUTIKO:
e £p0dIAloVTAC TOV HE TIG anapaitnTeg HEOODOAOYIKEC NANPOPOPIEC KAl NPAKTIKEG, TOUG
YEVIKOUG Kal €101koU¢ OoTOX0UC TNG KNAIDEUTIKNG O1adIkaoiag o KAbe BeuaTikn evoTnTa
/ @UAMO epyaaiag (PE) kabwg kal unodeiEeic yia Tov NeipapaTiond kai Tnv agloAoynaon,
e MAPEXOVTAC TOU CUMNANPWMATIKAG QUAAa epyaciac (ta ®E+) —npodlpeTikd yia Toug
MalnTéC kal enekTAoINa— ME €MIMAEOV NANpoQopies, 10€€C, NPOTACEIC MEIPAPATIKWV
0paocTNPIOTATWY, EPWTNOEIC KAl
e npoeToigalovrag —HOvVo— yIid auTOV  eVOEIKTIKEG MEIPAMATIKEG METPNOEIC KAl
NPOTEIVOUEVEG EVOEIKTIKEC AMAVTNOEIC, TOGO oTd (PUAAa epyaciac (PE) o600 kal ota
OUMNANPWHATIKA QUAAa epyaciag (PE+).

Tic eminAéov nAnpogopiec nou xpeldlovral ol Pabntég, evBappuvovTal and Tov
eknaideuTikO va TIC avalnTouv oc OIaB£0INeC nMNyEC kalr oTo diadikTuo, ndavrta HPeE TNV
ka®odnynon Tou. EninpdoBeTa, n ouyypa@ikr opada unootnpilel TN SIEPEUVNTIKI EKNAIOEUTIKN
diadikacia pe neipapara (kar) otnv A’ TuPvaciou PE OUVEXEIC avapTnoelc aTov O1adikTuakd Tomno
Tou Epyaortnpiou duoikwv Emotnuwv kar TexvoAoyiag Tou [Maveniornuiou ABNvwv:
http://micro-kosmos.uoa.gr (2 n ®uoikn A’ Fugvaagiou n/kal = 10 YAIKO/Aoyiopikd n/kar =
ol EkMaideuTikég MpoTATEIC).

O Zkonog

>KOMNOG TOU MaBnuaTtoc €ival n odaAn PeTABacn Twv pabnTwv and TV neplypagikn
MPOCEYYION TWV QUOIKWV EVVOIMV KAl TWV (PUOIK®OV (PAIVOUEVWV OTO ONHOTIKO OXOAEio
oTnNV auoTnpOTEPN Kal, KUpiwc, NOCOTIKA MPOCEYYION TOUC WG PUTIKA PEYEDN KAl (PUTIKEG
d1adikaoigg, avTioToixa, aTo yupvdaaoio. Na Tnv eniteu&én autolU Tou okonou: a) NpoTeiveTal
N €papuoyn KAata Tnv eknaldeuTikn d1adikaaoia TNG ENIOTNHOVIKACG / eKNAIOEUTIKNAG PHeBOdOoU
pe Olgpelvnon, n onoia akoAouBeital kai oTo ONUOTIKO OXOAEio Kal NpolnoBETel Tnv
npayuaronoinon anod&ikTIKOU MEIpAPaTiodoU gg KABe BepaTikn evoTnTa Kal B) eniAgyovTal
kal npoteivovtal dwdeka BEUPATIKEC EVOTNTEG, WE KPITHAPIA TNV EI0AYWYIKN AVTILMET®ONION
TOuG NdN oTo dNMOTIKO OXOAEIO, TN YEVIKOTNTA TWV (PUOIKWV €VVOIWV, TN onoudaidotnta
TWV QAIVOUEVWV MEAETNG TOUC Kdl, KUpiwgG, Tn OuvatoTnNTa €KTEAEONG anAou
neipapaTiogoU oTo oxoAeio kaTd Tnv eknaideuTikr diadikacia. 3To nAaioio auToU Tou
okonoU, €MJIWKETAl N €NITEVUEN YeVIKWV Kal €IdIKWV OTOXWV Yid TV €EunnpETnon TOu
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OITTOU XapaKTNPa TNG €K-Naideuang oTn QUOIKN EMNICTAKPN: TOU €kNaldeuUTIKOU / YyVwOoIakou
Kal Tou naideuTikoU / naidaywyikou. EMJIWKETAl n gvioxuon Tou yvwaoiakoU unoBadpou
TV HAONTWV OTIC £VVOIEG TWV BEPATIKWV Mou €Xouv emAeyei, aAAd kal n avantuén
de€loTATWY, N aAAayn oTacewv Kal n diaudpPpwan opBoAoyIKoU TPOMNOU OKEWNG.

H MeBodoAoyia, Ta MeBodoAoyika BApara,
o1 l'evikoi ZT0X01 ava MeBodoAoyiko BRpa

H eniotnuovikn / eknaideuTikr HEB0dOC pe Odiepelivnon e€Eunnpetei 1o dITTO AQUTO
XApaKTNpa Kal €ival autr n onoia €papuoleTal WG €PEUVNTIKA €EEAIOCOUEVO OIOAKTIKO
npotuno ota BIBAia "duoikd — Epsuvw kal AvakaAuntw" TnGg E' kar =T TdENG ToOUu
dnuoTikoU oxoAgiou. Ta BAKATA TNG ENICTNHOVIKAG / eKNAIOEUTIKNAG NEBODOU W digpelivnon
gival: a. napatnpw, nAnpo@opouuai, evdiapepoual, B. oulnTw, avapwTiEPal, UNOBETwW, Y.
evepyw, neipaparidopal, 8. oUPNEPAivw, KATaypapw Kal €. epappolw, €ENyw, YEVIKEUW.
Ta BRuata auTta e€ival akpiBwg avTioTolxa WE Ta PBrUATa TNG I0TOPIKA KATAEIWMEVNG
ENIOTNUOVIKNAC MeBOOOU yia TNV £peuva: d. €vauopa evdlapepovtog, B. diaTiunwaon
uUnoB&oswy, y. NEIPAPATIONOC, d. diaTunwon Bewpiac Kal €. UVEXNC EAEYXOC.

e kGOe peBOdOAOYIKO Briua TnG eknaideuTiknhg diadikaaiag npoTteivovTal dpacTnpldTNTEG
Kal enigépouc J1adIKaCIeC yia TNV €NITEUEN YEVIKWV OTOXWV, €KTOC TOoUu OKomoU Tou
pMadnuatoc kai Twv €dIkwv oToXwv ava BepaTikh evdTnTa, O onoiol avagEpovTal
napakdTtw. O1 yevikoi 0OTOXOl aA®opoUv OTNV andkTNon YVWOEwV, OTNV avantuén
OEIoTATWY Kal oTnVv aAAayn oTdoswv TwvV padnTwv. O BaBuog ekNARPWONG Tou KaBevOg
kata Tnv eknaideuTikn diadikaoia gival duvatdv va a&lonoinBei kal WG eNIPNEPOUC KPITHPIO
a&lohoynong Tng d1adikaoiag Kal Twv Jadntwv.

a. napartnpw, nAnpo@opoluadl, evdiapEpopal / Evauoua evdlapEPOVTOG

>To npwTo pseoéo)\ole() Br']pa NPOTEIVETAI N NAPATnPNon QUOIK®V QAIVOUEVWY,
Tsxvo)\olewv s(papuoyu)v n avepwnlvwv 6p00'rnp|0Tr1Tu)v aAA@ kal n avayvwon
enikalpwv €I0N0EWV N OXETIK(J.)V HE T BepaTikr) evOTNTA NANPOPOPIWYV. TNV
gnikaiponoinon Tou UAIKOU auToU onuavTikn €ival n ouhBoAr Tou eknaideuTikou. Mevikoi
oToxol (kai kpitrpla a§ioAdynong) o€ auto To Bripa €ival n npokAnon / napwbnon n To
€vauopa Tou evdlaPepovToc (N Kal TNG NEPIEPYEIAC) TWV PabnTwy, aAAd Kal n ikavonoinon
TOU €kNaldeuTIKoU OTAV N CUMHETOXN TWV NadnTwv otnv eknaldeuTikn diadikaoia kal Tov
NeEIPAPATIono dev ival —HOVOV— UNOXPEWON TwV HabnTwyv aAAd kai anaitnon Toug (1)

B. oulnTw, avapwTiEPal, unoBETw / diaTunwaon unobéoswv

>710 deUTEPO peEBodOAOYIKO BAMA, YETA TIC evauouaTikeG diadikaoieg, akoAouBei npdTaon
Npoc Toug PadnTec va oulnTrioouv PETA&U TOUG —KATA MpoTiunon We Tn BonBesia Tou/TNng
kadnynTn/TpIiag Touc—, va avapwTnBouv kal va d1aTunwaoouv unobEcelg. 'Evac and Toug
YEVIKOUC OTOXOUG TOoU MeBodoAOYIKOU auToUu PBRAMATOG €ival n MPOETOINAcId TwV HadnTwv
(/MEANNOVTIK@WV MOAIT®WV), WOTE va ouvnBigouv va culnToUv PE AANOUG, va OKENTOVTAl 0pBOAOYIKA
XWPIC NPOKATAAAWEIC KAl VA OUV-HETEXOUV evePYd OTIC NPoondABeleg eniAuong NPoBANUATWY, avTi
va avapévouv NadnTikda TIC anavTnoelg and aAAouc. Aueao {nToUevo (Kal KPITHPIo agloAdynonc)
auToU Tou peBodoAoyikoU BripaTog eival —ERaia— n diatunwaon unoboswv and Toug PadnTeg,
kanoia ano Ti¢ onoieg 6a eniBeBaiwbei and Ta neipduaTa nou Oa yivouv (&iTe NpoypappaTiopEva
€iTe Ba npokUywouv and Tn oulnTnon) kal 6a odnynosl Toug paenTéc otnv avakaluyn /
dIaTUNWON TWV ENBUPNTWY CUPNEPACHATWY.

MeTd TIG evauopaTikéG dladikaagieg, €ukTaio €ival o eknaldeuTIKOG va evBapplvel OAOUG TOUG
HabnTEg va d1IaTuNWVoUV YVWHEG e Baon NpoUndpXoUoeS YVWOEIG TOUG, TIC OMOIEC unevBupilel r
avadelkvUel KaTaAANAad yia va SIeukoAUVel Toug NadnTéc. AkOun avalnTa npoavTIANYEIC TouG, av
unapxouv, kal cuvTnpei (N/kal kKaTeubuvel kataAANAQ) Tn oulATnon HETA&U Twv PadnTwv yia va
"ekpaleloel" unoBoelc. Eival onuavTiko 0Aol ol HaBnTéG va CUMHETEXOUV OTn oulnTnon kai va
diaTunwvouyv kanoia undBeon. 'ONeG oI UNOBETEIC —NPOTEIVETAI va— KaTaypd@ovTal Npoxeipa anod
Tov €knaldeuTikO f Kanolov padnTn, agou Ta&ivounBouv kal opadonoinBouv, aveEapTnTwg av
MEPIKEG (paivovTal o€ KAMoIoug adnTeg "anibaves” i "napdAoyeg”.
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O eknaideuTikOG €Enyel 0TI N kpion/andavTnon yia Tnv aAnBeia piag unobsong dev NpokUNTEl yia
TNV enioThun (0N Kai yia Tnv eknaideuon) and oculnTnon n kanoia wneogopia, aAAa navrorte
META ano TNV eKTEAEON NEIPAPATWVY Ta onoid —eEnyei oTI— Ba akohoubroouv (1)

TNV NEPINTWON Mou o ekNAIdeUTIKOG dlanmiaTwaoel 0TI and Tn oulfTnon dev €xel NpokUWel Kal dev
£xel dlaTunwlei kanola undBeson nou Ba eniBeBaiwBsi and Tnv neipapatikn diadikacia, WOTE ol
pMabnTéc va kataAngouv ota €nmBuunTG CUPNEPACHATA, —EUKTAIO €ival va— MPOKaAsl e
napaTnenoeic kair unevlupiosic Tn dlatunNwon Kal GAAWV UMNOoBECEWV. ZnUEI®VETAl OTI O
EKMNAIDEUTIKOC WNOpel va eKPETAAAEUBEl akopa Kal "pn opBEC" anavTnoeiG yia TNV €KTEAEON
NEIPAPATWyY, WOTE AUTEG Ol UNOBECEIC va dIaWeUaToUV.

Y. EVEPYW, NelpapaTidopal / NEIpAPATIoONOC

310 TpiTo PeBodOAOYIKO Brua, anaiTeital n opydvwaon Kai n npeayuaronoinon "anodeikTIKwy"
neipapdTwv and Toug PadnTeEC PE APECO OTOXO Tov €Aeyxo (eniBeBaiwon f diGweuon) Twv
unoBsoswv. EukTaio eival kanoia ano TIGC unoBEosic va sniBeBaiwdesi and Ta neipaparta Ta
onoia Ba yivouv kal va odnynoel Toug JadnTeg, HECW TOU MEIPANATIONOU, oTnV avakaiuwn /
dlaTuNwWaon Twv 0pBwvV CUNNEPACUATWYV. 'Eppesog oToxog (kal KpItiplo agloAdynong) €ivai n
gvepyonoinon/dpacTnpionoinon Twv JadnTtwv, n OnUIOUPYIKN CUVEPYAOia TOUC O OMADEC
(opado-ouv-gpyaacia), n NIVONTIKOTNTA, N avanTu&én nNpakTikwv OgEIOTATWY Kal N IKavoTnTa
KATaypaeng Twv NapdTnpnocwyv TougG, N BEATIOTN €KTEAEON NEIPANATIONWY, AAAG Kal n
avayvwpion / avTiJeT®nion Méavwv aTeAEiov R acToxiwv. ANWTEPOI OTOXOl €ival n
EVEPYNTIKI| OUMMETOXN Twv HaBnTwv (WG &vepyoi MOAITEC OTO MEAAOV) Ot “BIWUATIKEC"
anodsIKTIKEC dIadIkaoieG Kal n autovonTn anodoxn TwV afOTEAECUATWY aUTOWV TWV
QVTIKEINEVIK@WV anodeIKTIKwV dIadikaolwv. ZnToUhevo (kal Kpitiplo  agloAdynong) Tou
NeEIPAPaTIooU N MPOETOINACIA KAl EKTEAEON TwV MNPOBAENOUEVWV —KaAl AUTOOXEdIWV /
XEIPOMOINTWV— MEIPAPATWY Kal anodslkTIKwV diadikaolwy, Mou —eival €uKTdio— va pnv
neplopifovral yovo atnv TA&n aAAd va ouveyilovrai (...).

Ta neipaparta, cUPeWva Pe TNV anown Kai Tnv npoTacn TnG ouyypa®ikng opadag Twv BIBAiwy, -
npénel va- ekteAolvTal anod Toug idIouC Toug UadnTEC kal va npayuaronololvTal YE TN Xpnon
KaBNUEPIVOV, anAwv UAIKOV Kal HECWV.

O poAog Tou eknaideuTikoU —(kar) g€ auto To PeBOSOAOYIKO Bra— €ival onUavTikog, oxl OHWG

yIa TNV €KTEAEON TWV NEIPAPATWV (ONWG NoAAoi vopifouv). O eknaldeuTIKOG:

- &xel NpoPBALWel Kal €xel KaTaypdwel (ano To NponyoUHEvo Padnua) Ta anapaitnTa UAIKAa Kal
MEOA yIa TNV €KTEAEON TWV NPoBAENOUEVWY and To PpUAAO epyaciac NEIpapdaTwy,

- £xel {ntnoel (ano6 To nponyoUHevo padnua) and Toug PabnTéG va GUYKEVTPWAOOUV ol idlol 6oa
and autd Ta UAIKa Kal péoa eival duvatov, €xel OpwG Eac@aliosl kal TNV Unapgén avaloywv
NOCOTATWV OTO OXOAEI0 yia KABe nepinTwon,

- Xwpilel (oTNV apxn Tou Jabrnuatoc) Toug HadnTeg o OPAdeC (TwV 4-5 1) Kal NEPICOOTEPWYV) HE
Tuxaio TPOMo,

- ouvToviCel (KaTd Tn JIAPKEIa TWV NEIPAPATWY) TIG oJadeg, Bonbasl kal evBapplvel —xwpig va
UNokaBIoTd— Toug YabnTEG / NeIpapaTioTEG kal eEaa@alilel OTI OAEG ol opAdEC KATaypaPouy TIG
napartnpnoeic Toug,

- enoTpEPel (META TO TEAOC TOU MEIPAPATIONOU) OTOUG MAaBnTEC Ta UAIKG Kal PJECA Mou £XOUV
PEpel, snionuaivovTac Ot 600 CNPAVTIKN €ival N CUYKEVTPWON TWV UAIK®V Neipapariopou anod
TOUC idIoUC TOUC HaBnTéc —agou £1ol avantUuooouv JeEI0TNTEC avalnTnong Kal €mAoync—,
€€ioou onuavTIKnA €ival Kal n €MNoTPoQr ToUG 0TO TEAOG TOU NEIpapaTiopoU —agou eAnideTal OTI
ol padbnTéc Ba ouvexioouv TOV MEIPAUATIONO, ¢ naixvidl, oTto onim "deixvovtac" Kkai
"eENywvTag" og AAAoUG ...

Ta neipduarta yia Kabs BgudTikn evoTnTa NpoBAEnovTal Kal nepiypagovtdl and 1o GUAAO £pyaaciac.
'Ouwe dev NpEnel va anokAgiovTal —avTIBETWC €ival EUKTAia— Kal NEIpAPaTa nou npoTeivovTal n n
avaykaidTnTa Twv onoiwv NpokUNTel KaTta Tn diaTunwon Twv Unobégewv. O eknaIdEUTIKOC NPOTEIVEI
Kal kaBodnyei TNV eKTEAEDN TETOIWV NEIPAPATWV EQOTOV UNAPXEl XPOVOC Kal Ta anapaitnTa UAIKA Kal
peoa. Eival onuavTikd va yivel kal n neipapatikn anodeign / pn enipeBainon kanoiwv "un opbwv"
UMNoBEcEWV.
EnavaAapBaveral cuvonTika —aAAd Kal eg@aTika— OTI Td NEIpAPaTa Ta onoia npoBA&énovTal
oTa QUAAQ gpyaciag —r Kal auta Ta onoia NpoTeivovTdl anod Toug ekNaISEUTIKOUG N TOUG
HaénTéc kar npokUNTouv and Tn oulnTnon— die€dyovTal oTnv aibouca didackaAiag f aTo
EPYAOTAPIO TOU OXOAgiou and Toug idloug Toug MaBnTéC o€ opadeg Twv 4 n 5, katd
npoTiynon He kabnuepiva, anAd uAikd kal peoa. Kanoleg 1010kaTaokeueg / ouvOeTOl
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neipagaTiopoi givar duvaTtdv va yivovralr Pe ouvepyacia OAwv Twv pabntov Tng TAENC.
EukTaio eival ol pabnTtég va avalntolv €K TwV MNPOTEPWY, VA €MIAEYOUV Kdl va (PEPVOUV
oTnv TA&n kdanoia | OAa Ta anAd UAIKA Kdl JEoA Tou nelpapaTiopoU Toug. AuTd 6a Toug
emTpEYel va avanTtugouv (kal) JOe&I0oTnNTEG avalATnong kal €nIAOYAG OTIG MEAANOVTIKEG
EMAOYEG TOUG WG NOAITEG TwV KATAAANAWVY UAIKWV Kal pegwv. EEiocou onuavTikn gival kai n
napaAapr] Toug oTO TEAOG TOU MelpapaTiopgou, agou 1davikdé 6a nATav ol pabnTég va
OUVEXIOOUV TOV MEIPAPATIoNo, wg naixvidl, oto oniti, "dcixvovrag" kal "eEnywvTag" oe
aAlouc. EkTdCc Twv neipapdtwv, Ta onoia npoBAEnovTal Kal neplypagovtal ota GUAAa
epyaociag, npoteiveTal kai n "dId XeIpog' (1510-)KATACOKEUN MEPIKOV anAwv dlaTagewv
neipapaTiohgol Kabwc Kal 0 EAEYX0C TNG KAANG AEITOUPYIiag Toug yia TV avanTu&n oXETIKOV
OEI0TATWY anod Toug HadnTeC (/HEAAOVTIKOUG MOAITEG).

0. oupnepaivw, kKataypdpw / diatunwon Bswpiag

2TO TETAPTO HEBOOOAOYIKO BriMa, oTn AOYIKR TNG avakaAuwng —kai Oxl anopvnuoveUonc— Tng
YyV®ongG, ol HabnTeg, Baci{OUEVOI OTIG NAPATNPEACEIG TOUC KATA TOV NEIPAUATIONO, agloAoyoUv, Kpivouv
Kal dIaTUNWVOUV —OI idI0— GUUNEPACKATA, CUMNANPWYOVTAG TO YVWOIAKO Toug unopabpo. Auta Ta
oupnEPAoPATa KaTaypdgouV Ol JaBNTEC OTIGC AVTIOTOIXEC KEVEC OEIPEC TWV NPORBAENOUEVWV QUAAWV
gpyaoiac. Mpo@avwg, AUecoc aTOX0G —Kal KPITApIo a&loAdynonc— autou Tou PeBodoAoyikou
BAMATog €ival n avakaAuyn Tnc yvawong anod Toug PadnTeC kal n oAOKARpwWaOn Tou yvVwaolakou
AVTIKEINEVOU TNG MEAETNG KABe BeguaTiknG evoTnNTAC. AnwTepol OTOXOI €ival n avanTtuén Tng
KPITIKNG 1KavoTNTag TwV HMabnTwv, n anpokdtdAnntn anogaon, n anodoxn Twv
OUMNEPACUATWY ME Bdon kal pOvVo Ta anoTeAEOpdTa TwV aAnodeIKTIKWY O1adIkaoiwv Kal n
ouveidnTonoinaon OTI "oTn (PUOIKN —ONW¢ Kal oTnV €KNaideucn oTn QUOIKA— Ta CUUNEPACUATA
dev npokUNTouv anod oulnTnon n kanoia wneogopia, aAAd NAvToTe PETA anod TNV eKTEAEON
neIPapdTwy”. ZnTtoUpevo, eniong, and Tov eknaideuTikd eivar n  diatunwaon Twv
ouunepaoudaTwy and Toug idIoUG TOUuG HabnTég pe Tnv aioBnon OTI eival "JIKR Toug
avakaiuyn".
MpoTeiverai:
- n €€aywyn / diaTUNWON Kal Kataypagn TwV CUNNEPAoUATWV KABe opadac and Toug PadnTeg
NG yia Kabe neipapa, Pe Baon TIC NAPATNPNOEIC TOUC MOU £XOUV KATAypawel katda Tn didpkeida
TOU MEIpAPaTIoPou,
- n e€aywyn / diatunwon Kai kataypagn Koivou cuhnepdopaTog oTov nivaka Tng TA&NG yia kabe
neipaya, YeTa anod Tn ouykpion / afloAdynon Twv anoTeAEOPATWV Kabe opdadac,
- N CUOXETION TWV CUPNEPACUATWY OAWV TWV NEIPAPATWY HE TIC UNOBECEIC NOU €iXav KaTtaypagei
aTnVv apxn TnG eknaideuTikng 81adikaciag —oTo avTioToIXo Brua—,
- n dIaTuNWoN TV TEAIKWV CUUNEPACHATWY and Tov eknaideuTIKO Kal n Kataypaer Toug anod
KABs PaBNTR OTIG avTIOTOIXEG KEVEC OEIPEG TOU QUAAOU gpyaaiac Tou (ME TNV NpoBAswn ano
TOV €KMAISEUTIKO VA KNV TIG unepPaivouv).
€. epappolw, €ENyw, YeVIKEUW / OUVEXNG EAEYXOG.
>TO MEUNTO, TEAEUTAiO, PEBODOAOYIKO BrHa €nISIOKETAl N €KNAAPWON NOAAAMA®V YEVIKWV
OTOXWV: N E£QPAPUOYN TWV OCUUMAEPACUATWV Yid TNV €Pnedwon TnG yvwong n onoia
avakaAUuQOnkKe, n €EAYNON QUOIKWV QAIVOUEVWV Kal TEXVOAOYIKWV EPAPHOYWV HE AUTA, N
EPHUNVEIQ PUOIKWV HAKPOOKOMIKWY (PAIVOPEVWV HE TIG OOMEG, TIG KIVAOEIG Kal TIG dladikaaieg
TOU MIKPOKOOWOU (ME avagQopéC OTO NApApTNHAa "o MIKPO-KOOWOG OUYKPOTEl Kal €€nyei To
HakpO-KOoOo[Oo™, To onoio ouvodeUel Ta PUAAA gpyaciac), n YEVIKEUON TwWV CUUNEPACUATWY OF
€upUTEPA PUOIKA PAIVOUEVA, TEXVOAOYIKEC NPAKTIKEG KAl EPAPUOYEC AIXUNC Nou avalnTouvTal
oc J1aPopeC NnNyEC Kal oTo d1adikTuo, KabBwe Kal n d1aBsudTIKn MEAETN TOUC nou ocuvdualel Ta
OupnEpAouaTa HE OIAPopeC (KOIVWVIKEG, IOTOPIKEC, OIKOVOMIKEG, MEPIBAAAOVTIKEG K.4.)
NApaPeETPOUC TWV QUOIKWV (PAIVOPEVWY Kal TEXVOAOYIKWV EPAPHUOY®OV TwV Olapopwv
BePaTIKWV EVOTATWV.
SUVONTIKA, N €pappoyrn autng Tnc peBodoloyiag otnv eknaldeuTikn diadikaoia dev odnyei
TOUG MaBNTEC anAwg OTn yvwon, aAAd Touc dokei gt €vav opBoAoyikd kal OnUIoOUPYIKO
TpONo OKEWNG. H yvwon npokUNTEl wG CUMNEPACTHA MIAG NEIPAUATIKAG —NPayparikng / "oia
XEIPOG" BIWHATIKAG— dladikaoiac kal OxI ME TNV anopvnuoveuon, npodidTUNWUEVWY ano
aAlouc, neplypapwv Kal oplopgwyv. [evikdTepa, Touc kabodnyei va ouvnbBicouv oTnv
€Papuoyn MIag KPITIKNG kal anodelkTIKAG Oladikaoiag, WE avTioTolxa BrAuaTta, oc KAle
nePINTWON NPoBANUATIoPoU oTnv Kadnuepivr {wn.
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O1 OspaTikeég EvoTnTeGg, Ta ®UAAa Epyaciag (PE),
o1 Eidikoi ZToxo1 ava ®UAAo Epyaociag
O1 NpoBAENOUEVEG BEUATIKEG EVOTNTEG TOU PaBruarTog eivai:
MEeTpROEIG uNKOUG — H péon TIuN
MeTprosig xpodvou — H akpiBeia
MeTpnroeig palag — Ta diaypdapuara
MeTproeig Bepuokpaciac — H Babuovounon
And Tn BeppoTnTa oTn Bepuokpacia — H Bepuikn 1Ico0pponia
O1 aAAayéc kaTaoTaong Tou vepoU — O "KUKAOG" Tou vepoU
H 01a0TOARN Kal oUuCTOAN Tou vepoU — Mia gpuaolIkn "avwuaAia™
To pwc Bepuaivel — "YPuxpa" kai "Oepuad” XpwuaTa
To qaivopuevo Tou Beppoknniou unep-Beppaivel
10 To NAEKTPIKO Bpaxu-kKUKAwHa — Kivduvol kal "aocpdaAesia™
11. And ToV NAEKTPIOWO OTO YAyVNTIONO — O NAEKTPIKOC (1310-)KIVNTAPAG
12. And 1O payvnTIoPO oToV NAEKTPIOWO — H nAekTpIKn (1310-)YEVVATPIA
Mapaptnua: O YIKPO-KOGHOC CUYKPOTEI Kal €Enyei To HaKpO-KOOHO

©0NOoOh®LNPE

H eknaideuTikn diadikacia Kabe BepaTikng evoTnTag unooTnpileTal ano €va oxedlo epyaaoiac,
TO 0onoio yia KABe BeuaTikn evOTNTA NAPEXETAI OTOUC HABNTEC und popPr QUAAOU £pyaaiag
O€ EVTUNN N KAl NAEKTPOVIKN Hop@n. AuTO NepIAAUBAVEl TIC EAAXIOTEC dUVATEC NANPOPOPIEC
yla TIG €VVOIEG Kal TA QAIVOUEVA TNG avTioToIXNG BeUATIKAG €vOTNTAG, MPOTPONEG Yia
O1apopeg dpaocTnpPIOTNTEG, KATAOTACN TWV anapditTNTwv UAK®OV Kdl HECWV YId TOV
NEIPAPATIONO, NePIYpAPeC / pwToypagiec kal odnyiec yia Tnv npayparonoinon Twv
NeEIPapaTwy, aAAd Kal KEVEG OEIPEG KAl MIVAKEG yia TNV KATAypagn TwV HETPROEWV, TWV
napaTnPNoswy, TWV ANAvtTNOEwyV OTIC EPWTNOEIC KAl TWV CUUNEPACUATWY anod Toug idloug
TOUG HABNTEG. S& PEPIKEG BEPATIKEC evVOTNTEC / PUAAQ £pyaaciag ol NEIPAUATIONOI OTOXEUOUV
(kar) oTnv €€oIKEiwON TWV PHABNTWV HE EI0AYWYIKEC Evvolec, diadikaaieg kal JeEIOTNTEC yia
NeEIPAPATIoPouc ol onoiol anarroUv  PETPROEIS Kal oToixelwdn eneepyacia Touc. H
npayugaronoinon neipaudtwy, OPwWG, €ival anapaitntn npolnodeon OAwV Twv QUAA®V
€pyaociag yia Tnv avakaAuyn Tng yvwong.

KaBe Bguatikn evoTnTd OAOKANPWVETAI PE TIC NpoBAenodueveg diadikaaoieg, OpacTnPIOTNTEC Kal
NeIPAPaTiIoPous, cUPPWVA PE To avTioToIxo PUAAO epyaciac, os pia, U0 1] KAl NEPIOCOTEPEC
JI0AKTIKEG WPES. Ta PUAAa gpyaaiag £xouv dlapBpwbei ye Baon Ta BRUaATa TNS ENIOTNUOVIKAG
/ exnaideuTIKNG MEOOOOU pE OIEPEUVNON Kal €KTOC TWV YEVIKWV OTOXWV ENIDINKETAl N
EKNMANPWON Kal €I0IKWV OTOXWV ava BeuaTikn €vOTnTd, Ol ornoiol agpopouv —kdl auToi— aTnV
anokTnon yVWoswV, TNV avanTuén deEloTrTwV Kal otV aAAayr oTdoswy Twv HaénTwyv.

>€ kGBe Bepatikn evoTnTa / @UAAO epyaaiag (PE) emdiwKeTal ol abnTeg:

®.E. 1: va oulnTouv Kai va npoBAnuartidovTal yid Ta JETPAOIKNA Kal TA KN METPAOINA PEYEDN —
va neipagatioTolv Kai va KaTtaAn&ouv o oupnepdopaTa yia Tn BEATIOTN PETPNON TOU MNAKOUG
JE WETPOTAlVIO — va XpnoIYonoloUv Tn WETPOTAIVIA YIa va NpayuatonoloUVv PETPROEIG MIKOUG
€AaXIOTONOIMVTAG TO OPAALA NETPNONG — va unoAoyilouv Tn WEON TIKM anod NOAAEG PETPOEIC —
va d1anioTWwaoouv OTI Ol anoKAIOEIG OTIC METPNOEIC €EoaAUvVOoVTal UE TOV UMOAOYIOHO TNC MEONG
TIMAG — va €NIAEyouv HPETAEU NMOAAWV Kal JIapOPETIKWV OpYAvVWY Kal TPONwV WETPNONG — va
au@ioBnTouV To "aAdveaoTo" piag govng HETPNONG.

®.E. 2: va yvwpioouv TI ovoualouue HETPNON XPOVOU — va avayvwpilouv Kal va KaTtovoualouv
TIG DIAPOPETIKEG OUOKEUEG (AVAAOYIKEG, WNPIAKES) HETPNONG TOU XPOVOU — va MNEIPAUATIOTOUV
Kal va kataAngouv os ouunepdouaTa yia TNV akpiBeoTepn duvaTn WETPNON Tou XpOvou Katd
NePINTWaon, oUPPWVa KE TIC anaiThosiG Kal Ta dIaTIBEPeEva opyava PETPNONG — va PETPOUV TO
XpOVo xpnoiponoimvtag opBd Ta katdAAnAa XPOvOUETPA Kal va unoAoyilouv Tn HEON TIWN
NOAAANAWV PETPNOEWV — VA EVNUEPWBOUV YIa TOUC AakpIBECTEPOUC duvVATOUG TPOMOUC HETPNONG
TOU XpOVOU.
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®.E. 3: va diakpivouv To QuUOIKO PEyeBoc pala and To PUOIKO PEYEBOC BApoG — va yvwpioouv
NEIPANATIKG Tov TPOMO METPNONG TNG MAlag kalr Tov Tporno unoAoyigpoU Tou BApoug evog
owpaTog Je TN Xprion duyou Kai OUVAPOMETPOU, PE TIG OWOTEC HOVADEC — va £EOIKEIWOOUV HE
TNV KATAOKEUN Kal Xelpiogd autooxediou CuyoU Kkal Tn PBabuovounon autooxEdiou
OUVAUONETPOU — VA CUKNANPWVOUV Kal va Xpnaolponolouyv diaypdupara enignkuvong — paldac.

®.E. 4: va avmiAn®@Bouv Tn dlapopd PETAEU TNC EKTIKNONG KAl TNG METPNONG TOU (PUOIKOU
HeyEBoug Beppokpacia — va dianioTwoouV PE NEIPaPaTiono Tnv avaykn akpifouc HETPNONG TNG
Beppokpaciac KaTta NeEPINTWON KAl va KAaTaANEouv o€ CUPNEPAOUATA Yid TOV TPOMO HETPNONG
TNG ME akpiBeld — va KATavonoouv TNV dpxn AEIToupyiag kai Tov Tpono Babuovounong Tou
BEPUOPETPOU — va evNUEPWBOUV yia EVaAAAKTIKOUG TPOMOUG WETPNONG TNG BepoKpaaiag kai va
aueIoBNTOUV TIC EKTIUNCEIC N TIC WETPNOEIC TNG BEpUOKPACIiAg XwpIic TN XPrion KataAAnAwv
0opYAvwV Kdl Kavovwy PETPNONG — va npayuaTonololv e 0pBo TpOMNo PETPROEIC BepOKpATidac.

®.E. 5: va oulnTrioouv yia Tn diapopd alAd kai Tn ox€on Bepuokpaciag kal BepuoTnTac — va
NEIPAPATIOTOUV Yia va avayvwpifouv TIC diadikacieG nou odnyoUv Ta oWUATA O OepHIKN
Igopponia — va €&nyolv PE TO WIKPOKOOWO TIC QUENOEIC / HEIWOEIC TNG Bepuokpaciac — va
aoknBoUv OTn ANWn Kal Karaypagpn oeipdc METprioswv Ogpuokpaciac kai Xpdvou — va
aoknBouv oTn dnuioupyia diaypauddTwy Beppokpaaciac — Xpovou kabwe kal aTnv agionoinon
TOUG.

®.E. 6: va ouvO£00UV WE NEIPAPATIoONO T PUOIKI KATAoTAGon Tou VEPOU PE Tn BeppoKkpaadia Tou
— va dIanioTWOooUV HE MEIPaPaTiopo Tn otadsponoinon Tng BepPokpaciac kata Tnv TAEN/NREN
Kal eEaépwan/uyponoinon Tou vepoU — va €Enyouv TIC aAAayEC TnNG KaTaoTaong Tou VEPOU WE
TIC O1adIKACIEG TOU MIKPOKOOHPOU — VA OUCXETIOOUV Ta (AIVOPEVA TNENG Kal €Eagpwong Tou
VEPOU WE TIC DIAPOPEG NEPIOXEC TOU diaypappaTog Bepuokpaaciac - Xpovou — va ouvOUAGouUV TIG
TPEIC (PUOIKEC KATAOTACEIC TOU VEPOU HE TOv KUKAO Tou vepou otn @uUon Kal va
npoBANUATIoTOUV OXETIKA WE TN onpaacia Tou yia Tn {wr| oTov nAavnTn.

®.E. 7: va diaxwpifouv TN CUUNEPIPOPA ToU VEPOU KaTa TNV WUEN Tou and Ta unoAoina UAIKG —
va nepypaywouv auTr Tn dIapopETIKI| CUNNEPIPOPA Tou VEPOU — va dIanicTwooUV WE Neipauara
TNV "avopaAn” cuunepipopd Tou vepoU KaTd TNV NMN&n Tou — va dianioTwoouV HE NEIpAPaTa Kai
napaTtnpEnosiG enakolouba @aivoheva TnG avwuaAnG CUPNEPIPOPAC Tou VEPOU GTO (PUOIKO
KOOWO Kdl va avakaAUyouv Tn XpnoihoTnTa Toug yia Tn {wr otov nAavAtn — va g&nyouyv,
YEVIKA, TN OIa0TOAR/CUCTOAR TWV CWHATWY HE TIC 01adIKACIEC TOU HIKPOKOOHOU.

®.E. 8: va dianiotwoouv (Kal) neipaparika Tn dlapopeTIKn BEpuavon TwvV CWHUATWV and To
(PWC, avaAoyd HE TO XPWHA TOUG — va KATAANEOUV O OUUNEPACUATA Kdl yia Tn diagopd
avdakAaong Tou PwTOG and OKOUPOXPWHA KAl avoiXxTOXpwpa owpata — va  diakpivouv Ta
XPWHATa 0 "Bgpud” kal "wuxpd" — va epapuolouv Ta CUMMNEPACNATA TOUC yia Tnv €&fynon
OXETIKWV PAIVOUEVWV N/Kal TEXVOAOYIK®WV MPoiOVTwY — va diakpivouv Ta XpwHaTta kal Je Baon
EVEPYEIOKA KPITHAPIA — VA KATAGKEUAOOUV Ol idIol Kal va AEITOUPYroouv €vav anAo nAIako
Bepuooipwva.

®.E. 9: va dianioTwoouV NeIpagaTika oTi n napouacia d10&s1diou Tou avBpaka o€ Evav Xwpo rnou
QwTileTal eniTeivel TN B€pPavar] Tou — va oulnTroouV Yid TO PaIVOUEVO ToUu Bpuoknmniou aTn
yn, TIG EUEPYETIKEG TOU OUVEMEIEG yia TN {wn oTov nAaviTn aAAd kal Tnv ungpBepuavon nou
MMopel va NpoKaAEosl — va euaiobnTonoinbouv yid TIC AITIEC MOU TNV €MITEiVOUV KAl va
dpaacTnpionoloUvTal yid va ToV NEPIOPICHO TOUG

®.E. 10: va avayvwpioouv Toug dIApopouc TUNOUG NAEKTPIKWV MNYWV — va NEIpAPaTioTtolV He
MNaTapiec kalr va TIC PETPAOOUV HE BOATOUETPO — VA KATAOKEUAOOUV €va anAd NAEKTPIKO
OTOIXEI0 — va NPAayuaTonoiroouv NAEKTPIKA KUKAWUATA — va avayvwpioouv NEPINTWOEIC
"Bpaxu"-KUKAWNATWV Kal va npoodiopioouv TIG BECEIC TOUG — va NPOoBAENOUV BpaxUKUKA®UATA
otnv kabnuepivrl {wr Kal va Ta anotpénouv — va yvwpidouv Toug KIvOUVOUC TouG — vd
KATavornoouv Tov TPOMo AsiToupyiag Kal Tn XPnoigoétTnTa TN "ac@AaAeiag” oTa NAEKTPIKA
KUKA@MATQa.

®.E. 11: va avayvwpilouv TIC PNXAveéC, TIGC CUOKEUEC Kal Td €pyaAgid nou AsiroupyoUv WE
NAEKTPIKOUG KIVNTAPES — VA YVWPIOOUV TNV apxXn AEIToupyiag Twv NAEKTPIKWV KIVATAPWY — va
KATAOKEUAOOUV Kdal va AEIToUpynoouv &vav anAd nAEKTpIKO KIVNTNPaA — va avayvwpifouv Kai va
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KATavoouV Ta XapakTNPIOTIKA GTOIXEId AEITOUPYIAC TWV NAEKTPIKWV KIVATHPWY — va EKTIMOUV TN
OUMBOAN TWV NAEKTPIKWV KIVATAPWY OTNV Napaywyr] NAEKTPIKNG EVEPYEIAG, Apd KAl OTn
OIaHOPPWAON TOU ONUEPIVOU TEXVOAOYIKOU MOAITIONOU HAG.

®.E. 12: va avayvwpilouv NAEKTPIKEG MNYEG MOU AEITOUPYOUV HE NAEKTPIKEC YEVVITPIEG — Vva
YVWPIooUV TNV apxn AIToupyiag TwV NAEKTPIKWV YEVVNTPIWV — vad KATAOKEUAOOUV Kdl vda
AEITOUPYNOOUV UIa anAn NAEKTPIKA YEVVNTPIA — va avayvwpifouv Toug dIa@opeTIKOUC TPOMoug
KIVNONG TWV NAEKTPIKWV YEVVNTPIOV — va dlaxwpifouv Kal va €KTIMOUV Toug "OIKOAOYIKoUG"
TPOMOUG KivNnomG Toug and avavewaoldes / KaBapeg NNYEC EVEPYEIQG — va EKTIMOUV T GUHBOANR
TWV NAEKTPIKWV YEVVNTPIWV OTN BeATiwon TnG noidtnTag Tng {wng pac.

EninpocBeta, Ta QUAAG epyaciag (PE) kaBe Begpatikng evoTnTag cuvodelovTtal anod
OUMNANPWUATIKA QUAAa epyaciag (PE+), eunAouTiogéva kal €NEKTACIYA, Ta onoia
NEPIEXOUV €MMAEOV NANPOPOPIEC, 10€C KAl MNPOTACEIC NPOAIPETIKWV NEIPAPATIKWOV
dpacTnNPIOTATWV, EPWTNOEIC.

H A&ioAoynon

Kabe gdon TnG a&loAdynong Tou padbnTr o€ auTtd To NeIpaPaTikd padnua eival eukTaio va
BaoileTal oTa avda OegpaTikh evotTnTa QUAAG €pyaciac kal va €oTiadel aTnv MEIpaParikn
diadikaaia.

Ta @UAAa epyaciac Ta onoia nepiExovral aoto BIBAio Tou padntn eivar duvatd va
a&lonolouvTal Kal w¢G QUAAa a§iohoynong (ev PEpEl, auTouaoia r Tpononoinuéva and Tov
eknaideuTikO), apou auTd unnpeTouv Pe Tn d1IapBpwar| Toug, dIaKpITA, TOOO TNV EMITEUEN
TWV YEVIKOV —ava peBodoAoyikod Bripa Tng eknaldeuTikng d1adikaoiac— oToOXwv, 000 KAl
TWV EI0IKOV —ava BOguaTikn evOTNTA— OTOXWV TOU WABRNATOC. SUYKEKPIPEVA, OTOXEUOUV
kal eival duvato va PonBolv otnv anoTtiynon / a&oAdynon TnNG OUMPMETOXNC Kal
dpaoTnpionoinong Tou kKabe pabnTtr og 6Aa Ta yebodoAoyika BrpaTa: ornv napwbnon Tou
€vOIaPEPOVTOC TOU YIa TO BeudTIikO avTikeiyevo, otn diatunwon unobéocswv anod Tov idlo,
oTnVv nposToipacia (CUYKEVTPWON UAIK®WV Kal Jéowv, oUvBeon neipapaTikng di1ata&éng, ...)
kar Tn dieEaywyn (kataypaen napatnpnoswyv, AfWn Kai enegepyacia PNETPHOEWY, ...) TOU
NEIPANATIOPOU, aAAd kal otn dIaTuUNWon, €pAapuUoyr Kdl YEVIKEUON TWV CUPNEPACUATWV.
MapaAAnAa, pe TNV ens€epyacia Twv PUAAWV e€pyaciac €ival duvaTto va anotunwlei: n
npoodeuTIkn avanTtuén Twv OefioThATwV Tou KABe pabnty ot OAeCc TIC nNaApanavw
HEBODOAOYIKEC dpacTNPIOTNTEG, AAAG KAl N ANOTEAEONATIKOTNTA KAl o BaABPoOg emiTuyxiag
TOU OTNV avakaAuyn, OTNV KATavonon, oOTnv €@apuoyn Kal ornv €unedwan Tng
EMOIWKOHPEVNC YVWONG O KABE HIa ano TIG OEUATIKEG eVOTNTEC.

H a&oAdynon Tou pabntn ortn ®uoikn kKata Tn Oldpkela TnG (oiTnong Tou oTtnv A’
F'upvaoiou —NpéEnel va— NpokUNTEl ano:

- Tn oUMMETOXN Kal dpaoTnpionoinon Tou palnTr o 0Aa Ta YyeBodoAoyika BrRuara TnG ava
BepaTikn evoTnTa €knaIdeuTIKNC dladikaoiag kabwg kal andé Td cupnAnpwpéva and To
HaénTti @UAAa epyaciag kal TIG EpyAcdieg ol Onoieg Tou avarifevTal.

- TiIc oAlyOAenTeC ypanTEC DOKIYACTIEG Ol OMOIEC €ival duvaTo va €Xouv Tn Mopen evog N
OU0 €K TWV EpWTNUATWYV a, B, Y, O TWV NPOTEIVOUEVWY YIA TN YPANTr aVAKEPAAAIWTIKN
g€€Taon Tou Iouviou UAAWV a&loAoynong.

- Tig dU0 wpIdieG UNOXPEWTIKEG YPANTEG DOKIUACIEG O onoieg yivovTal kata Tn didpkela
Twv 0U0 NPpWTWV TPIMAVWV (Mia o€ KABE TPiUnNvo) Kal Exouv TN HopPn evog N dUO EK TWV
epwTNUATWV a, B, Yy, O kal evoc n OUO &K TwV EPWTNMATWY g, oT, {, n, 6 Twv
MNPOTEIVOUEVWV YId T YypanTr] avake@aAdiwTikn e€&€Taon Tou Iouviou @UAAwV
a&loAdynonc.

- Tn ypanTti avake@aiaiwTikn €&Taon Tou Iouviou n onoia €xel Tn MHOPPN TwWV
NMPOTEIVOUEVWV QUAAWV a&loAOynong HE OUVOAIKA €vvéd epwTNnUATA, Ol PABNTEC O
anavtoUv UNOXPEWTIKA 0Ta TECOEPA NPWTA gpwTnuaTta (a, B, y, 0) kai eniAgéyouv dUO
ano Ta endpeva nevrte epwTtnuata (g, ot, ¢, n, 6).

11



H ®uoikn ue Meipauata A’ Muuvaoiou BiBAio Eknaideutikou

Ta @UAAa adloAdoynong ouvOETovTal and Tov eKNAISEUTIKO HE Bdon Ta yvwoTd
OTOUG HaBNTEG QUAAa gpyaciag Tou HABAMATOG, NPOTEIVETAI € va €Xouv Tnv
NAapakarm HopPn Kal va nepiAappBavouv ta eEng {nToUpeva:

a gpwTnHa: Mepiypapn TRG oUvOesong, TnG AsiToupyiag kai TnG £E€AIENG evog
nEIPAPATog To onoio nepiAappaveral / eikovigeTal ora PUAAa epyaciag kai €xel
npayparonoin®si and Toug MHAONTEG kaTd Tn OJIAPKEId TNG EKNAISEUTIKAG
diadikaciag, kabwg kal nepiypapn Tou TPOnou PBEATIOTNG HETPNONG TWV
PUOIK®OV HEYEOWV Ta onoia evOEXOHEVMWG £XOUV HETPNOEI oTO Neipapa.

B epwTnHa: Karaypa@r CUNNEPACHAT®WY ANo TO Nnapandvw neipaya.

Y epwTnHa: ASionoinon TIHwWV HETPNONG Ol onoieg £xouv AnYOei kata Tn diapkeia
€vOG and Ta NPoBAenNOHEVA NEIPAPATA OTNV TAEN Kal napEXovral o€ nivaka anod
ToVv &eKNAIdsUTIKO Yyia Tn 0OUvOeson Jdiaypapparog (OnNwG autd TO onoio
nepIAauBAaAveTal oTo avrioToixo PpUAAO Epyaciag Tou HAOnRHATOG).

3 epoTnua: Karaypag@rn CUNNEPACHAT®WY Ano To Nnapandvw neipaya.

€ £¢0G 0 epwTRHaTa: Anavrnon o€ U0 and NEVTE EpWTAHATA TA onoia apopouv g€
EQPAPHOYEG, YEVIKEUOEIG | EPMNVEIEC CUHNEPACHATOV and Ta PUAAa epyaaiag
nou €xouv 315axOei o1 padNTEG.

MNpocBeTeg MANpoPopiec/Odnyiec: > pia €1dIKh €kdoon Twv PUAAWV £pyaciag —Uovo yia
TOV €KMNAIOEUTIKO— UMNAPYXOUV EVOEIKTIKEG MNEIPANATIKEG METPNOEIG KAl  EVOEIKTIKEG
anavTnoeiG yid OAd TAd MEIPAPATA KAl €PWTNHATA TwV QPUAAWV €pyaciag, NpOoOEeTeC
odnyiec yia Tn BEATIOTN duvaTn dIeEaywyn TNG eknaideuTIKNC Oladikaoiag Kabe BeUaTIKAG
evoTNTag, KABWC Kal €MIMAEOV EPWTNOEIG/ANAVTNOEIC KAl NEIPANATA OE CUMNANPWHATIKA
NpoaipeTIKA QUAAa epyaciag (PE+).

Ta SupnAnpwpartika ®UAAa Epyaciag (PE+)

H ouyypa®ikr) opada napexXel oTov eKNAIDEUTIKO KAl CUNNMANPWUATIKA QUAAA epyaaciag (Ta
®E+) —nNpoaIpeTIKA YId TOUG MABNTEC KAl €NEKTACIUNA— ME €MINAEOV NANPOYPOPIES, IDEEG,
NPOTACEIC NEIPAPATIKWV dpACTNPIOTATWY, EPWTNOEIC.

Me Jdedopévn Tn AsiToupyia Tou véou pabnuaTtoc "duoikn" HE NEIPAPATA WG
HovOwpou —eni Tou napodvToG— padbnuartog, Bswpolpe OTI N NPOTACH MAC yia TNV
gpappoyn ekTOC Twv Owdeka QUAAWV €pyaciac kal —eninAéov— 10APIBPWV
CUMNANPWHATIKWV QUAAWY epyaciag (OE +) Ba nTav xpovikda Kai €K Twv npayPdrwyv
dUokoAa s@apuodoIun, YI' auto Ta TeAeuTaia neplopilovTal o nevre (OE 1+, 2+, 3+,
4+ kal 5+) npoteivovtal 0 POVO HEPIKA CUUNANPWUATIKA MElpAuara ora QUAAd
gpyaociag 10+, 11+ kai 12+. EEGAAou, ol npoBAenOPEVOI NEIPAUATIONOI oTa QUAAA
epyaciag OE 6, 7, 8 kal 9 ival xpovoBopol.

EvBappuvovTtal napdAAnAa ol eknaideuTIKoi kal ol HabnTeg va e@apuolouv OIKEG TOUG
I0€€C KAl NEIPAPATIONOUG, ONwC Kavouv ndn We JeyaAn gavracia kal enituyia.

AuTa Ta QUAAa epyaciag kahoUvTal ano Tnv KevTpikh oeAida yia Tn duoikn A’ Fupvaciou
(http://micro-kosmos.uoa.gr = n duoiki A’ Fupvaaoiou).
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H ®uoikn ue Meipauata A’ Muuvaoiou BiBAio Eknaideutikou

SupnAnpwpatikd ®UuAAo Epyaciag 1+ &
MeTpnoeig MAkoug — H Méon TipR

) + gminAéov NANPOYPOPIEG, IBEEC KAl NPOTACEIG MPOAIPETIKOV
NEIPAPATIKOV SPACTNPIOTATWV, EPWTNOEIG ...

+++++++++++++++++++++++ b

MNwc vouileig 0TI EEpoUNE To VOUPEPO TWV NAnouTolwv nou 8a gopouoe, av {oUoE onuepa,
0 MUBIkOC npwacg HpakAng; Moo Ba nTav;

(o unoAoyiopog npokunTel and To PNKOG Tou oTtadiou Tng apxaiac OAupniag, nmou €xouv
avanapacThosl e TN pavTaacia Toug ol Goscinny kal Uderzo oTo eneigddio TwV I0TOPIOV ToU
AoTepiE "O AoTepi€ oTouc OAupniakoUg Aywveg” | "AoTepikiog ev OAupnia™)

+++++++++++++++++ R+

H nepiocoTEPO XpnoigonoloUPevn o OAO TOV KOGHO Povada YETPNONG TOU PRAKOUG €ival To
METPO (M). MANPOMOPRCOU MOIEC €ival O AVTIOTOIXIOEIC Of YETPA TWV NAPAKATW HOVAdWV
METPNONG, NMOU XPNOIJomnoloUVTal CHEPA N EXOUV XPNOILONOINOEi oTo NApeABOV.

VAVOUETPO (NM) = ...ttt e, m

HIKPOMETPO (HM) = et e eaeenens m

XINOGTOUETPO (MM) = ..o eeeeeeeeae, m

EKATOOTOMETPO (CM) = .oviiiiiiiiiiieeieeeeeeenenes m

XIAMOUETPO (KM) = ..o, m

IVTOA (IN) = oo m

OTASIOV = MEPIMOU ..uviriniiiiiii e m

(apxaloeAAnvikn pgovada PETpNOoNG MNKOUG, 1ooUTal e 600 nodia Tou HpakAn)

napacayync = nepinou 30 oTddia = MEPIMOU ...ouvvvennenrrnennnnn.. m

(NepOIKn povada MPETPNONG MNKOUC oTnv apxaidétnTa, loouTal PJE TNV aAnooTacn Mnou
dlaTpéxel €vag nefdc Badifovrag Kavovika os d1aoTnUa NeEPINoU WYiag wpag, o€ auTnyV O€
OQEIAETAI N EKppacn "anéxel napacayyag”, dnAadr angxel noAuv.)

ETOG PWTOC = o.eiirieie et eeenenns m
(To £€TOC QPWTOC €ival yovada PNKoug Kail 1ooUTdl JE TNV andéoTacn nou diavuel To QWG
0€ €va £T0G)

+++++++++++++++++++ R+
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H ®uoikn ue Meipauata A’ Muuvaoiou BiBAio Eknaideutikou

To péTpo (M) kaBiepwbnke WG povada PETPNONG TOU PAKOUG To 1791,
NPOKEINEVOU va undpxel €vag Kolvog TpOMnog WETPNONG Kal  opioTnKeE
€TOI WOTE N anooTaon anod 1o Bopeio MoAo pexpl Tov Ionuepivo va eival
ion pe 10.000.000 m.

'Evac nio akpifrc opiodoc Tou WETPOU €ival n andoTtaon nou diavuel To
PWC 0g XpOvo 1/ 299792458 deuTepOAENTQ.

++++++++++++++++++++++ A+

Av OIaBETEIC PMOVO HIa HETpOTAIVia, €XEIC Kanola KaAUTepn 10€a yia Tn METPNON TWV
dlaoTaocewyv evoc aByou and auTn nNou (paiveTal oTnv NapakaTw npwTn aploTepd €ikova; Ti
AaBog yiveral otn delTEPN €IKOVA;

+++++++++++++++++++++++

Av JIaB£TEIC dIAOTNUOKETPO, ONWG AUTO MOU
¢aivetal otn dinAavn eikdéva, nwg 6Oa
METPAOEIC TNV €EwTEPIKA KAl NWG TNV
EOWTEPIKN OIGUETPO €vOG daxTuAidioU; Me
noia akpiBeia MeTpAsl TO OIACTNHUOMETPO;
ZnTnoe Tn BonBeia Tou/Tng kaBnynTn/TpIdg
oou.

++++++++++++++++++++++

Av JI1aBETEIC YOVO JIa PETPOTAIVIA TOU EVOC HETPOU, €vda
nodnAaTo kai pia KigwAia, nolog vopiceig Ot €ival o nio
€UKOAOC aAAG  kal akpIBA¢ TPONoC WHETPNONG TNG
anéoTraong and Tn dia akpn w¢ Tnv AAAn akpn Tou
NPoauAiou Tou OXOA€ioU gou;

++++++++++++++++++++

14



H ®uoikn ue Meipauata A’ Muuvaoiou BiBAio Eknaideutikou

O1 G<osIg TwV ZWHATWY
MvwpilovTag Nwe va PNETPAC PNKOG:
A) unopeic va npoaodiopiceic Ye hia govo PETpnon Tn B€on evog pikpoU owpaTtog (nX. MIAG
MIKPNG YOUOAAOTIXac) nou BpioKeTal oTnv enipAvela Yiag oTevig, eninedng oavidac;
KOoAAnoe pia peTpoTalvia ornv nAdivi) MAgupd Tng oavidac HE HIa AUTOKOAANTN
dlagavn Taivia, @povTidovtag To 0 TNG METPOTAIVIAG va CUMNINTEl JE TO €va AdKpo TNG
oavidag.
TonoB£TnoE TN YIKPN YOUOAAQOTIXA OE Wia TuXaia 8€on navw oTn oavida.

4‘

®pOVTIOE VA PEPEIG TO JATI GOU KOVTA OTN YOUOAAOTIXA KAl KABETa oTn PETpoTalvia.
METPNOE TO UAKOG ano TNV apxn TnG oavidac YHEXP! TN YOMOAAOTIXA: .............. cm.

AUTO TO MAKOG (ievrvrvrnnnens cm) e€ival apketd yia va npoaodiopiosl Tn 6€on TNG
YOUOAQOTIXAC ENAvVw oTn oavida.

TonoB£Tnoe Twpa Tn YouoAdoTixa otn 6€on 75,2 cm.
Zou xpelaleTal kaveva AAAO OTOIXEIO;

B) Mg nNOOEC WETPNOEIC NNKOUG HUMOPEIG va npoodiopiceic Tn B€an evog PikpoU ocwpaTtog (MX.

MI1aC MIKPAG YOUOAAOTIXAc) NAavw o€ Yia HEYAAN, €ninedn enmigaveia (nyx. oto 6pavio oou);
KOoAANnoe duo peTpoTaivieg otn YEYAANn Kai oTn HIKpR nAdiviy eni@aveia Tou Bpaviou
ME auTokOAANTN diagavn Taivia, ¢povTilovrag To 0 kal Twv U0 HPETPOTAIVIOV Va
oupninTel YE TN YwVia Tou Bpaviou.
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H ®uoikn ue Meipauata A’ Muuvaoiou BiBAio Eknaideutikou

TonoB&Tnos TN YOPOAAOTIXA O Wia Tuxaia 6€on ndvw oTo Bpavio.
SUpe PE TO WOAUBI oou Mia €uBcia ypauun and Tn yopoAdoTixa kabeta orn pia

HeTpoTalvia, 81aBaces To AvTioTOIXO MNKOG KAl YPAWTO: .............. cm.

>Upe YE TO POAUPI OOU HIa AKOMN €uBeia ypauun and Tn yopoAdoTixa kabera otnv
AaAAn petpoTalvia, didBace To avTiOTOIXO PHAKOG KAl YPAWTO: ............. cm.

AUTEG 01 OUO TIMEG METPNONG MAKOUG (cvevenen.n.. CM, cevvrenenen. cm) avTioToIXoUVv OTn

B€on TN yodoAdoTixag oTo Bpavio.

Apa, yia Tov npoadlopliohd TNG B€ong evOoC HIKPOU AVTIKEIMEVOU O Miad eninedn
E1 1 10>Ye AV (T I L5 (o Uit o1V AV fc |

TonoB&Tnoe Tn youoAdoTixa otn 8€on (38,5 cm, 18,4 cm) oTo Bpavio.

N Me ndoec YETPAOEIC WNKOUC HWMOPEIC va npoadlopiceic Tn 0£€an evog PIKpoU OWHATOG
(NY. MGG MIKPAG YOMOAAOTIXAC) OTO XWPO, O KAMolo UWoG nAavw anod Hia eninedn
enipaveia (nx. To Bpavio oou);
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H ®uoikn ue Meipduara A’ [uuvaoiou BiBAio EknaideuTikoU
ZNTnoe anod €vav ouuyhadnTr oou va KpaThoel Tn YOUOAJOTIXa akivnTn o€ Jia Tuxdia
B€an, og PIKPO UWoC Navw ano To Bpavio.

AQnos MIa TpITn HETPOTAlVia va nNECEl TEVIWHEVN KATAKOPU(PA MpoG Tad KATW,
ppovTidovtac To O va avTioToIXEl OoTn YOUOAdoTixd, dIdBace To PAKOC MOU avTIOTOIXEI
OTO ONKEIO NOU N KETPOTAIVIA EPXETAI OE ENAPM| KE To Bpavio kal ypayTo: ............. cm
>nueiwoe aoTo Bpavio £€va X pe To JOAUBI oou, O AUTO TO OnUEio Tou Bpaviou.

>Upe Ye To JOAUPBI oou pia uBeia ypapun ano 1o X kGBeTa oTn YETPOTAIVIA NMou sival
KOAANUEVN OTNn Mia nAdivh enipaveia Tou Bpaviou, d1ABACE TO AVTIOTOIXO WNAKOC Kal

YPAWTO: .iiiiiieeann cm.

JUpe PE TO MOAUBI oou pia akoun eubeia ypauur and 1o X kABeTa oTnv AAAn
JeTpoTaivia, d1aBace ToO AVTIOTOIXO HAKOG KAl YPAWTO: .ovvvennenennenn.. cm.

AUTEG 01 TPEIC TIMEC METPNONG MNAKOUG (............ CM, ererrnennns CM, evrrinennns cm)

avTigTolxoUv oTn B€0n TNG YOUOAAOTIXAC OTO XWPO NAvw anod pia eninedn enigaveia.
Apa, yia Tov NpoadIopIGHO TNG BE0ONC EVOC WIKPOU AVTIKEINEVOU GTO XWPO anairouvTal

>uvowilovTag, CUNNARPWOE Ta cuhnepdopara:
A) H B€0n €vOG OWHUATOG KATA PHAKOG KIAG YPAHUMAG NPOCDIOPICETAI AMO ..evvvvneeeeenennnens

N H 06éon &vOC OWHPATOC OTO XWPO NPOCDIOPICETAI AMO  ceeivininiieiiieeeeieeeeaenen

+++++++++++++++++++++++
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H ®uoikn ue Meipauata A’ Muuvaoiou BiBAio Eknaideutikou

SupunAnpwpatikd ®UuAAo Epyaciag 2+ &
MeTpnoeig Xpovou — H AkpiBeia

)+ gminAéov NANPOYPOPIEG, IBEEC KAl NPOTACEIG MPOAIPETIKOV
NEIPAPATIKOV SPACTNPIOTATWV, EPWTNOEIG ...

+++++++++++++++++++++++ b

'‘Evag onuavTtikog Xpovog nepiopiopevne O1dpKelag yid Toug
NoAiTeg TnNG apxaiag ABrivac ATav o XpOovoc nou ayodpeuav ol
OMIANTEC oTnVv EkkAnoia Tou Anfuou i ota AikaoTtnpia. AuTog o
XpPOVOC ATav auotnpd npoodIopICHEVOC Kal ToV HETpoUOaV ME
UOPAUAIKGA XPOVOUETPA, TIG "KAEWYUDPEC".

Mia and auTg, nou anoTeAsiTal ano dUo ayyeia, ¢paiveral oTnv
glkdva Kkal QpEPEl To O6vopa TnG AvTioXidog QUARG. H €vdeign XX
onuaivel OTI N XWPNTIKOTNTA TOU KABE ayyesiou nTav 2 XOeG
(nepinou 6,4 AiTpa), pe didpkela pong 6 AenTd.

MOAIG 0 OMIANTAG dpxife TNV ayodpeucrn Tou, agaipoloav To
NWPa Kal 7o vepo XuvoTav and To Navw OTo KATW ayyeio, PEXP!
va adeldoel.

+++++++++++++++++++++

To deuTepOAenTo (S) eival n BgpeAiwdng povada PETPNONG Tou Xpovou. MAnpogoprioou
NoIEC ival ol avTIOTOIXIOEIC TWV NAPAKAT®w Hovadwyv PETPNONG Xpovou, nou
XpnoigonoloUvTadl OhPEeEPd.

VAVOOEUTEPOAENTO (NS) = .uiuinininiiiieieieeeeeeeeeenes s
MIKPOJEUTEPOAENTO (HS) = teurrviriieeeiieeeeeeeananennensn s
XIAIOOTO TOU OEUTEPOAENTOU (IMS) = evininiiiieieeeenennns. s

AENTO (MIN) = ..o s

ETOG (Y) =ueniniinenenenannn. d

TEPMIVO: aopioTng dIApKelag "Hovada” xpovou, n onoia XpnoidonoIsiTal eIpwvika, éTav
dev npoadiopileTal Ye akpiBeia o Xpovog (nNX. o€ Tpia TEpUIVA, NOU UMOPEi va onuaivel
O€ PEPIKOUC PAVECG, MEPIKA £TN I NOTE ...)

+++++++++++++++++++++++ bbb+

MAnpopoproou OXETIKA UE PHEPIKG KABOPIOTIKA OTOIXEIA YIa TV KAiJAKA Tou XpOVoU Kdl Tn
METPNON TOU:

Mpiv nooa €rn dnuioupyndnke To cuunav, cUPPWvVA PE Pia undBson TNG €NICTAMNG
nou BacileTal oto vopo E=mc? ; (oulATNOE PE ToV/TNV KadnynTth/Tpia oou).
........................................................ dloekaToppUpla €Tn

Mpiv nooa £1n Onuioupyndnke Cwrp ortn yn, cUPQWvVA ME TIC UNOBECEIC TNG
ENIOTAKNG;

Mpiv ndoa €Tn Apxioe n METPNON TOUu XpOVOU HE PNXavika poAdyia akpifsiag kai
kaBiepwOnkav diebveig povAadeC XpOVoU;

+++++++++++++++++ b+
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H ®uoikn ue Meipauata A’ Muuvaoiou BiBAio Eknaideutikou

Av Bpebeic kanou xwpic poAOl kal BEAEIC va METPNOEIC TO XPOVO HE akpiBeia
OEUTEPOAENTOU, PMNOPEIC va TOV PETPNOEIC NPOXEIPA WG EENG:

a) KATaokeUdoe €va EKKPEPEC PE OXOIVI PRKoug 25 cm. H kaBe pia nAnpng TaAavTwor] Tou
Ba dlapkei €éva nepinou deuTepoAenTo (OTav E€xelc oTn OIABeor) Cou PoAOI, PNopeic va
BaBuovounoeic To auTooxedio poAdl gou, aAAalovTac JOKIUAOTIKA TO WAKOG TOU OXOIVIoU,
woTe KAbe pia NARPNG TaAavtwon va diapkei 1s).

B) npogpepe (xwpic va Bialeoal kal Xwpic navoeic) Tn AEEN "eAépavTag" NoAAEC popec. H
npo®opd TnG AEENC auTnc SlapKei NeEpinou 600 €va OsUTEPOAENTO. AV LETPROEIC TIGC POPEG
nou TNV NpoPepPEeG, Ba BPEIC To XpOVO MNou £xel Nepdoel o€ DEUTEPOAENTA.

+++++++++++++++++++ b+

SuveidnTonoinon Kal YETPNON TOU XPOVOU €XOUME WOVO OTav napakoAouBoUpe KATI mou
KIVEITAl | KATI nou aAAadel. SuveidnTonoloUUE Kal HETPAUE TO XPOVO, Yia napdadeiyua, PE TIG
KIVNOEIG TwV OEIKTWV €VOG poAoYIoU i TIC aAAayEC oToucg apiBuoug TN 08dvng Tou, Tn B€on
Tou fAIou nou aAAalel aTov oupavo N TNV €EENIEN TwV QUTOV Kal TwV {wwV.

'Exel dlanmioTwOei Ye neipapata o1l onnAaloAdyol
nou €Uelvav danodovwpevol Méoa o€ Babia
onnAaia, Xwpic poAoyla, €xaocav Tnv aiodnon
TOU XpOVOU. 3Tnv apxn npoconaBolcav va Tov
METPNOOUV HE TOUG XTUMOUG TnG kapdidg Touc.
ZUvTopa dev pnopoloav va unoAoyiocouv nocog
XPOVOC €iXe "nepAcel” anod TN OTIYMRA nou
anopovwonkav.

SXOAIQOTE HE TOUG OUMHABNTEC OOU OXETIKEG
EUNEIpieg oag.

+++++++++++++++++++++++++++++++ R
To Z@aApa MéTpnong
AKOMN KI av KAVEIC JE HEYAAN NPoCoXI UETPNOEIC, Ol TIUEC TOU XPOVOU MnMou Ba PETPHOEIC

OTO NApakdTw neipapa (a@nveig pia gnaika va neoel eAeUBepa and 1o id10 UWoG £wG TO
danedo) Oa eival dIaPopETIKEG, ONWC AUTEC Ol ENTA TIPEC MOU €XOUV YPAPTEI gTOV nivaka.
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H ®uoikn ue Meipauata A’ Muuvaoiou BiBAio Eknaideutikou

xpovog (s)

0,89
0,87
0,81
0,87
0,86
0,88
0,79

NS (W N

O1 JIapOPETIKEG TIMEG METPNONG OPEIAOVTAl 0TA OPAAPATA Nou yivovTal katd Tn dieEaywyn
TNG KABe PETPNONG. M' QUTO NpENEl OAEC Ol HETPROEIC va yivovTal e TNV idia npoooxn, HE
Ta idla Opyava kai TIC idIEC oUVBNKEG. AKOUN OMWG Kal TOTE, ol TIMEG dlapEpouv. Ma va
NANCIACOUHE TNV "NpaypaTikn” TIFM, unoAoyiCoupe Tn MEON TIPM OAWV TWV PETPHOEWV.

H péon TN Twv napandvw PETPROEwV unoAoyileTal we €ENg: (GBpolioua Twv 7 TIHOV
TOU XpOVou) : 7 = 5,97 s : 7 = 0,8528574429 s = 0,85 s. YnevOupifoupe 0TI, Katd
TOV UMOAOYIOMO TNG MEONG TIUAG, KPATAUE OTO TeAIKO aAnNOTEAEOUa Tov idio apiBuo
OekadIkK®wV YNPiwv PE EKEIVO TWV ENINEPOUC METPHOEWV. AV NPoKUNTOUV NEPICOOTEPA
dekadika wneia, Ta diaypaPoupe, oTpoyyuAonolwvTac KaTaAAnAa To TeEAeuTaio wnoio.
Av, via napdadeiypa, To ABpoioua nTav 0,8574152213 s TOTE OTPOYYUAOMOI®VTAC
yPApoUpe w¢ PEon TIUA: 0,86 s ({NTnoe kal Tn Bonbsia Tou/TNng Kadnyntn/Tpidg cou
OE NAPOMOIEG NEPINTWOEIG).

H TaxutnTa
Mg WETPROEIC MAKOUC WNOPECEC va NPoodIopigsl oTo NponyoUPevVo QUAAO epyaciac Tn
B€on evog akivnTou owpatog. MNvwpilovTag, OPWG, NWG va PETPAC KAl PAKOC KAl Xpovo,
MNOpPEiG va WEAETACEIG KAl owpata nou aAAalouv B€on, dnAadn kivouvTal. Evdiapepov
EXEI 0 PUBUOG WC NPOC TO XPOVO WE TOV OMOoIo Ta KIvoupeva owpaTta aAAalouv B€on. AuTog
0 puBPOG aAAayng B€ong wg Npog To Xpovo npoadiopilel TNV TaxUTNTA TOUG.
Me TOo NapakdaTw Neipapa HPNOPEIC va WETPROEIG TNV TaxUTnTa €vOog owpaTog (ny. HIAg
KUAIVOpPIKNG pnaTapiag) mou KiveiTal oe €va kekAlgévo eninedo (nx. o€ €va Bpavio oTo
onoio £xeTe dWaOel KAion).

APnNoe Pia KUAIVOPIKA dnatapia va KuAioel and To WNAOTEPO AKPO TNG KEKAINEVNC
eninedng enipavelag Tou Bpaviou €wc To XauNAOTEPO AKPO TOU.

MapaTtripnoe TNV Kivnon TG unatapiac. KuAagl e diapkwe ypnyopoTEPO pubuo.

Apa Oev €xel oTaBepn TaxuTnTad. H TaXUTNTA TNG MeyaAwvel diapkwG. Eivar duokoAo va
METPNOEIC TNV TaxUTNTAa TNG o€ KABe onueio Tou Bpaviou Kal og KABE XPOVIKN OTIYHA.
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H ®uoikn ue Meipauata A’ Muuvaoiou BiBAio Eknaideutikou

H Méon TaxuTnTa

Mnopeic, OJWG, va PMETPROEIC TN MEoN TaxuTnTd TNG.
METpnoe Pe PETPOTAIVIA TO PAKOG Tou Bpaviou, and To £&va AKpo ToU €wG TO AAAO:

.............. cm

Apnoe Tn unatapia va KuAiogsl oto Bpavio Kal JETPNOE TO XPOVO ano To YnAOTEPO
£WC TO XAUNAOTEPO AKPO TOU: ............ s.

Alaipeoe To YRKoOG d1d ToU XpOvou: (........... cm) : (......... ) I cm/s

AuTOC €ival 0 JECOG pUBPOG WC NPOG TO XpOVo TNG AAAAyNn¢ TNG andoTaong TNG phnarapiag
ano To YnNAOTEPO €WG TO XAUNAOTEPO ONUEio.

AuTn gival n g€on TIYR TNG TaxuTNTAG TNC.

'Onwc £XeIC napaTtnpnoesl, OJwG, O KABe onueio Tou Bpaviou n pnartapia E&xel
dlapopeTIKn TaxuTnTa. MIkpOTEPN KABWC Eekivasl, NeyaAUTEPN OTO KATW MEPOC TNG
d1adpoung TnG. H kivnon autr ovopddletal petaBaAAduevn kivnon. H diaQopeTikn
TaxuTnTa o kKABe onueio TnNG O1adpouNnC KAl O KABE XpoOVIKN OTIYUn ovopaleral
oTIydiaia TaxuTnTa Tou KivnToU. ©a Wabeic va WETPAC T OTIyuidia TaxuTnTa €vog
KivnToU apyoTepa.

‘Exeic Opwc dianmioTwoel OTI av KAveIg To id1o neipapa noAAEG popeG, 8a BPeIG dIAPOPETIKEG
TIMEG TNG PEONC TaXUTNTAG.

YnoAoyioe Aoindv Tn PEON TIMN TNG HEONC TaXUTNTAG:

ZNTNos ano PEPIKOUC OUNKABNTEC OOU va KAvouv To napandvw neipapa 10 QopEg,
METPWVTAC KABE popd To UAKOC TOU Bpaviou kai To Xpovo KUAIONG.

KaTaxwploe TIC JETPNOEIG TOUG OTIC KATAAANAEC YPAUMEG KAl OTNAEC TOU NAPAKATW
nivaka.

YnoAdyioe 10 TIYEG TNG HEONG TaXUTNTAG.
YnoAdyioe Tn €N TIKN TOUG.
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H ®uoikn ue Meipauata A’ Muuvaoiou BiBAio Eknaideutikou

HMAKOG XPOVOC MEon TaxuTnTa HEon TIMA TNG
(cm) (s) (cm/s) HEoNC TaxUuTNTAC
|
2
3
4
5
6
A T cm/s
8
9
10

+++++++++++++++++++++++

H peyaAuTepn TaxuTnTa nou €xel HeTpnBei oTo olunav €ival n TaxuTnTa TOU QWTOC Nou
gival ion pe: 300.000 km/s () 1.080.000.000 km/h)

Me Tn BonBeia Tou/TnG KAbnynTn/TPIAg Gou, NANPOPOpPrOoU I UnoAoyioe (o km/h kal o€
km/s) Tnv TaxuTnTa:

HaPaBWVOBPOHOU: ..ot km/h = ..o, km/s

OPOMED 100 HETPWV: vivvieeeiieee e, km/h = ... km/s

TOU NXOU OTOV QEPA: ooovvevieiieie e km/h = ..., km/s

AYWVIOTIKOU QUTOKIVIITOU: .ovovveviiviiviiviceieeieeieeiea e km/h = ... km/s
31apuYNC NUPAUAOU AMO TN YN v km/h = .. km/s
OIACTNHONAOIOU VOYAQEr 1o .voviiiiieeieiiiieie e km/h = ... km/s

+++++++++++++++++++ e+

SUYKpIVE TNV TaxUTNTA TOU QWTOG ME TIC TAXUTNTEC TOU NXOU Kal Tou nupauUuAou 1} Tou
dlaoTnuonAoiou Voyager 1 nou €XeIC YPAWElI NApANAvw HE TIC idIEC JOVADEG. AIQMIOTWVEIG
OTI N TaXUTNTA ToUu QWTOC €ival NoAU peyaAuTepn ano OAec. 'Opwce, dev €ival aneipn.

>e n6oo XpOvo unoAoyilelc 0TI To pwc pOBavel and Tov 'HAIo otn 'n, 6TAv n andoTacr Toug
gival 150.000.000 km.

N LeY o)A To 3k o 30 (s Le 1Y/ P

MNoooc XpOvoc VOIS OTI JecoAaBel and Tn oTiyun nou €va TnAEKaTeubuvopevo O1aoTnuIKO
oxnua oTteAvel unvuuaTa Je TNV TaxuTnTa Tou pwTOog anod Tnv em@aveia Tou nAavnmn Apn €wg
OTou AGBel odnyiec and Tn 'n; Av n anooracn Apn-fng eivar 318.000.000 km, unoAoylos To
XPOVO MOU HETOAGBEIT .vueiieeiieeet et e e e e e et e e e et e e e e e e e e e e enneeeas
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MpoBAnuaTticou and TIC PRUeG OTI €Ewyniva diaoTnuonAola eniokénTovtal Tn n pag. Av,
oUuPwva Pe TNV €NICTAMN, TO NANCIEcTEPO oTn ' Yag oupdvio owpa, oTo ornoio Pnopsi va
unapxel {wn, €ival JEPIKEG EKATOVTADEC £TN QWTOC, yia napadeiypya 500, noon 6a nTav n
Oldpkela Tou Ta&idlou WPe emoTpoPr], vog diacTnuonAoiou nou Ba eixe TaxUuTnTa ion YE TNV
TaxuTnTa Tou pwTOG; MNMoon Ba ATav CUyKPITIKA N dIApKela Tou Ta&dIoU Tou WE eNOTpor|, av
n TaxuTnTd Tou Ba fATav ion Pe autr Tou dlaoTnuonAoiou Voyager 1; Kdve unoBEgeic.

+++++++++++++++++ R+
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SupnAnpwpatikd ®UAAo Epyaciag 3+ &)
MeTpnosig Malag — Ta Alaypapgpara

) + gminAéov NANPOYPOPIEG, IBEEC KAl NPOTACEIG MPOAIPETIKOV
NEIPAPATIKOV SPACTNPIOTATWV, EPWTNOEIG ...

++++++++++++++++++++ A+

>Tnv apxaidéTnTa nioTeuav OTI ol Bgoi ATav
duvatd va HETPRoouUV Kal Tnv avdpeia n
aAAa  XapakTnpioTiKa Twv avlpwnwv,
akOun kAl TNV Wuxn, onwg @aiverar va
kavel o Epung pe Cuyd otnv napakdaTtw
€lkOva and apxaloeAAnvIkO ayyeio. AuTh
Tn Odiadikacia ovopalav “"wuyxooTacia.
>XoAiaoe.

- '\
= o e —
A G575
AN —
ﬁ-" - -

++++++++++++++++++++++++

STOV aTTIKO MeAaQVONOP(PO aUpOpEd TNG EIKOVAG aploTePd
@aiverar o {uyog kai n diadikaoia YETPNONG ENNOPEUNATWV TO
540 n.X.

+++++++++++++++++++++ R+

Me CuyoUG nou AEITOUpYyoUV HE
Tov idI0 TpOMNo Nou AsiIToupyouaoe
o Cuyoc Tou 580 n.X. yiveTal
akopn kai oruepa and noAAoug n
METPNON TNG patac.

AvalnTnoe, PpEPE OTO OXOAEIO Kal
napouciags OToOUC CUPHAaBNTEC
oou CuyoUg nou
xpnoigonoiouoav €wg npdopaTa
I KAl xpnoigonoiouv akoun otnv
naTpida pac.

++++++++++++++++++++ b+

KaTtaokeUaoe €vav autoaXedio {uyo, OnNwc auTov Nou (paiveTal OTIC NAPAKATW EIKOVEG, Kal
neipapaTioou Ye oTabud n vopiopaTa yia va Bpeig Tnv i1copponia Tou. Me ndoouc TPONOUG
Ioopponei; TI cupnepaivelg; ZulATnoe Pe Tov/TNV KAbnynThH/Tpia cou.
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+++++++++++++++++++ e+

Ol NepIOCOTEPO XpnoidonoloUheveg povadeg palag sivai -
ypaupapio (g)

XIANOYPAHMO (KG) = oo g
'Ewc To 1959 (kal) otn Xwpa Yag n ouvnéng povada PeTpnong Tng palac ATav n:
OKA = it g, M€ unodiaipeon Ta dpauia (400)

+++++++++++++++++++++++

ExTdc and Tnv TR TNG palag evog owpaTog Nou PMopei va PeTpnBei he kanoiov and Toug
autooxedioug uyoUC Mou E£XEIC KATAOKEUAOE! I TO AuTOOXEDIO JUVAMOMETPO MOU £MioNG
EXEIC KATAOKEUAOEl Kal BaBuovounoel, MOAAEC QOPEG €ival XpRoiyn Kai n yvwon Tou
Bapoug Tou.
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H ®uoikn ue Meipauara

A’ Tuuvaoiou

BiBAio Eknaideutikou

'Evag eUKOAOG Kal ypriyopog TPOMOC yid TN METATPONN TWV TIHWV TNG palag evog owpaTog
0O€ TIMEC TOU BAPOUC TOU OWHATOG €ival n oxediaon kail agionoinon &vog diaypAPNaTog
Bdpoug — padac:

Xpnoipgonoinoe 1o d1dypaupa yia va unoAoyioeic To BAPOC EVOG OWUATOC

YnoAdyIoe TIC TINEG Tou Bdapoug (o€ Newton) nou
avTioToixoUv ~ OTIG  TIMEC TnG pMadag (oe
XIANIOypaupa, kg) nou avaypagovTtal oTnv npwrtn
OTAAN Tou NapakdaTw nivaka, noAAaniacialovrag
TIC TIMEG TNG padag eni 9,8 (BA. ®E 3).

pada
(o X1Moypappa)

Bapog
(oe Newton)

0

0,01

0,5

1

5

10

50

100

>nueiwoe, ye TN Bonbeia Tou/TNG KABNYNTN/TPIAG 00U, TIC TINEC TWV PalwVv KAl TWV
Bapwv oTo diaypaupa "Bapouc — palag" xpnoiHonolwVTAc To CUPBOAO X yia KAOe
Ceuyapl TIHwWV. Zxediaoce pia eubeia n onoia va nepvasl 600 To dUVATOV MIO KOVTA

and 0Aa Ta onueia ora onoia undpxel To GUKBOAO X.

onoio €xel pala 35 kg.
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BiBAio Eknaideutikou

++++++++++++++++++++++++++++++
Me évav and Toug autooXedioug (uyoUG Mou £XEIC KATAoKeudoel (ONwG auTtdv e Hia
KPEUAOTPA NMou (aiveTal TNV NApakaTw €ikOvVaA), UNOpPEIG va YETPRoEIG (O ypauudapla, g)
Tn pala evog owpaTtoc e Tn Pordeia kKaTdAANAwY oTaBuwv, aAAd Kal va CUYKPIVEIC TN
pada Tou pe TN pada aAAwv owpdaTtwy Tou idiou 1 diapopeTikoU OYKOU Kdl oXHNaToC.

MNa napadeiyua:

TonoBETNOE OTO APIOTEPO MIATAKI Tou auTooxEdiou (uyou
OOU HIa INAAa ano @eAAO 1 PeAICOA.

TonoBéTnoe oto de&i miaTaki dia@opa KATAAAnAa oTabua
Kal npoondlnoe va 10opponnosi os opilovTia Bon To
Cuyo oou.

'OTav 10opponnoel o Juyog, aBpoifovrac TIC palec Twv
OTaBuwWV £XEIC YETPNOE! TN Hada TNG pndaAag ano QeAIlOA.

A@alpovTac Ta oTadud, TonobéTnoe oto Og&i martdki Tou
Cuyou pia gnaka anod nAaoTteAivn.

Av o Tuyog dev 10opponei g opifdvTia BEan, NpooBeoe N
agaipeoe nocoOTNTA NAAcTeAivng, dWoe TNG §ava opaipiko
oxnua kai TonoBETnoE Tn oTo Je&i maTaKl.

‘OTav 100pponnoel o opifovTia B€on o Juyog, TOTE €XEIG
OUO OWHATA HE .ivvvveereveeinenns OYKO GAAG oo,
pada.

MNape Tn pndAa and nAacTeAivn Kal, XwPiG va apalpEcelg
N va npooBeosic nAaoTeAivn, dwoes TNG oXfAMa KUBou.
TonoBétnoe Tnv nAaoTteAivn &ava oto Oe&i MmiaTaki Tou
Cuyou.

Eav o Cuyog loopponei kal ndAl, CUPNEPQAIVEIC OTI av Kdl
AANGEE i TNG nAaoteAivng, Oev  aAAa&e

A@aipeos Tn pndAa and @eAIZOA ano To aploTePO MIATAKI
Tou {uyou.

TonoBETNOE O AUTO €va owWMPA HME To idI0 KUBIKO OXAMa
Kal Tov idlo Oyko nou é€xel kal n nAaoteAivn. Ta
napadelyya, MNopeic va oxnuaTtiosic €vav KUBO HE TIC
idleg dlaoTdoeic and EUAo, kepi, ganolvi 1 kd6BovTag £va
MNAAO N pia natara.

SUykpive Tn Mala kabevog and autd Ta cwparta ano
d1aPOpPETIKO UAIKO Ye TN Mala Tng nAaoTteAivnc.

ZUYKPIVE, €Niong, TIG HAlec Toug METAEU TOUG.

Fpaye Ta ouunepdouaTa oou.




H ®uoikn ue Meipauata A’ Muuvaoiou BiBAio Eknaideutikou

+++++++++++++++++
H Mada,

and Ta cwuaTidia oTa ocwuaTa,

ano To YIKPOKOOWO OTO HAKPOKOOWO

'Exeig anodei&el peTpwvTag TIC MAlec owpdTwv OTI N palda eival Quaoiko peEyeBoc. 'EXelg
eniong OlanioTwaoel OTI dIagopa cwuaTa €xouv Tnv idia pyala (kar Bapoc), av Kal €xouv
DIaPOPETIKO OYKO, N €XOUV dIAPOPETIKN Kala, av kal £Xouv Tov idio OYKO Kal oXnua.

MNwc¢ ynopoUPe va To epunveUOOUPE auTo; Anod Ti eEaptaTtal TeAka n pada TV CWHATWV;
N®G TNV EPUNVEUOULE;

Ma va KaTavorooudE KAl va €pUNVEUCOUNE TN HAda TwV CWPATWY, NMPEMNEl VA EPEUVICOUME
TO MIKPOKOOWO, OnAadn Ta HIKPOOKOMNIKA cgwuaTidla and Ta onoia anoTeAouUvTdl Ta UAIKA
oWHaATa Kal Tov TPOMO HE TOV OMoio Tad owudaTidla auTd ouykpoTouv Ta O1agopa owuaTa.
Ano auTa Ta UAIKG oWPaTa anoTeAEiTal 0 JaKpOKOGHOG.

Ta owpaTtidla Tou Mikpdkoopou Oev eival duvatov va Ta doUpe napd povo (Ta
pgeyaAUTepa and auTtd) oc MNOAU HeyaAn Meyebuvon. AnNA®G Ta aviXVeUOUMPE O€
€MNIOTNUOVIKA €pyaoTnpld. ‘Ouwg, 0Aa €xouv pala kar aAAnAenmdpolv PeTa&l Toug UE
duvdpelc.

AG napakoAouBrnooupe NwG and Ta MIKPOTEPA owWATidla ouykpoToUvTal Ta PeyaAuTepa
owpaTidla Tou PIKpOKOOWOU KAl and autd Ta owHATd TOU JAKPOKOOHOU, OUMPWVA HE TIG
oUyXpoveG Bewpieg TNG ENIOTAMNG:

Ta mo pikpa (n, 6nwg ovopalovral, oToixelwdn) cwpaTidia sival Ta quarks kai Ta
NAekTpOVIa. Ano quarks ouykpoToUvTdl Ta nNpwTdévia Kal veTpdvia kal andé autda ol
nupnveg. O1 nuprveg aAAnAenidpwvTag Pe nAekTpovia Ta onoia nayidelouv yUupw
TOUC OUYKPOTOUV Ta ATOMd. ATOMa OUYKpoToUV Ta MOpia. AuTa cuykpoToUv Ta
OTEPEA, UYPA Kal Agpia owUaTa.

(BA. ka1 http://micro-kosmos.uoa.gr = To YAIkO / Aoyiopikd - [pOCOUOIWTEIG
MIKpoKOouou = Auvapikéc NMpooouoIwaslg ) = Ensigodia EknaideuTikng TnAeopaonc)

EkTOC and Ta enioTnuovika neipdpaTta nou anodelikvUouv OTI TAd UAIKG owpaTta Tou
HMaKpOKOOHUOU GUYKpOTOUVTAl and UIKPOOKOMIKA owaTidld, YNopeEic va NeEipaPdTIoTEIG Kal E0U
N va napaTtnphoeiG PwToypaPieC:
¢ [Anoiaoe apkerd UAIKG cwuaTta (aépid, uypa Kal oTeped) otn PUTN oou Kal JUpIoE Ta
NPOCEXTIKA. ©a dIanIoTWAOEIG OTI, EKTOC and auTd Mou ival yvwaoTo OTI £X0UV 00WN, AKOMN
Kal MoAU OkANPA UAIKG PUpIilouv XapaKTNnpIoTIKG Kal Npodidouv TO UAIKO KATAOKEUNG
TOUG. MepIkd enipaveiakda Popia nou ouykpoToUV auTd Ta UAIKA owpaTta anodeopeuovTal
oradlakd and Ta OwWHATd, KIvouvTal e€AeUBepa OTov aépa Kkal Kamoid and autd
avixveuovTal anod Tn PuUTn Jag (BA. kai http://micro-kosmos.uoa.gr = 10 YAIKO/AOYIOUIKO
- NPOCOUOIWCEIG HIKPOKOOWOU = ZTATIKA ZTIYHIOTUNA = HIKPo-Avayvmouara).

o [apaTtripnos NPOOEKTIKA TIC NAPAKATW PwToypapiec (and To BiAio Mabnt Tng E’
Taéng duoikad — Epeuvw kal AvakaAuntw) pe OladoxIKEG MeYEBUVOEIG €VOG
METAAAIKOU OWPATOC NMOU anokaAUMTouV Tn GuykpoTNor Tou and ocwpaTidla.

Av AGBeic unown oou OTI OAa auTa Ta cwparidla €xouv pada, autd €Enyei kar Tn pala Twv
OWHUATWV.

O apiBudG TwV NpWTOVIWV KAl VETPOVIWV TwV aTOUWV Kal 0 aplOuog Twv aTOPwV nou
OUYKPOTOUV KABE HopIo evoc owuaTog kabopilel Tn pala Tou owPaToc.
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H MNukvoTnTa
O apiBudG Twv NPpWTOVIWV KAl VETPOVIWV TWV ATOUWV Kal 0 dplOudG Twv aTOPwV nou
OUYKPOTOUV KGO podpIo evog owuaTog kabopilel Tn pala Tou cwpaToc.

H pala Twv Popiwv Kal ol anooTAacelG PETAEU Twv Hopiwv evog owuaTog kabopilouv Tnv
NUKVOTNTA TOU OWMATOG, ONWG €XEIG HaAdel kal anod To BiBAio Mabntri Tng E’ TG&ng duaoika —
Epeuvw kal AvakaAuntw:

H nukvoTnTa €vOC owuaTog unoAoyileTal av diaip€goupe Tn pala evog owpaTog did Tou
dykou Tou, éxel de povada g/cm?.

MeipapaTioou, ONWG €KAveg OTO ANUOTIKO ZXOAgio, pe TIC odnyieg Tou TeTpadiou
Epyaociov TnG E’ Ta&NC:

- IXNUATIOE pia Pikpr pndAa and nAaoTeAivn.

- MeTpnoe Pe QUYO TN HAZA TNG HAAAAG: v g

- METpnoe PE €vav OYKOUETPIKO CWANvVA, Onou £xeic BAaAel vepd, Tov OYKO TNG
MNaAag: (TeAIKR oTABUN VEPOU ..o, cm®) — (apxIkr oTaeun vepoul
.............................. cm?®) = 3

>Tov NapakdaTtw nivaka, and To idio BiBAio, avaypdgpovTal ol MUKVOTNTEG d1aPpOpwV UAIKOV
OWHATWV:

>ulATnOE HE TOUC OUNMABNTEC oou Kal PeE Tn Bonbeia Tou/Tng kKABNynThR/TPIAC Gou
O1aTUNWOE TA CUMNEPAoUATd OoU Yid TA UAIKG OWPATA TA onoid eNMAEOUV OTO VEPO:



H ®uoikn ue Meipauata A’ Muuvaoiou BiBAio Eknaideutikou
++++++++++++++++++++++++ -+

Ti Bpnke o Apxiundng; ZulnTnoe Me TOUG OUPMAONTEG cou, Me Tn Ponbeia Tou/Tng
KadnynTn/Tpiag cou.

++++++++++++++++++++++

+++++++++++++++++++++
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SupnAnpwpatikd ®UuAAo Epyaciag 4+ &
MeTpnosig Oeppokpaciag — H BaBpovopnon

)+ gminAéov NANPOYPOPIEG, IBEEC KAl NPOTACEIG MPOAIPETIKOV
NEIPAPATIKOV SPACTNPIOTATWV, EPWTNOEIG ...

+++++++++++++++++++++++ b

Mia NPOCEKTIKN METPNON TNG BEpPOKPATiac He
BePOUETPO divel OXETIKA AKPIBEIC TINEG, av
TNPENOoUV oI 0dnYIEC Nou EXEIC KATAYPAWEI.

H npoondabeia ekTipunong TnNg Bepuokpaciag Xxwpic
BEPUOUETPO, OPWC, divel ouvnBWG KaTa
NPOCEYYION AnoTEAECUATA.

H dnkTikr| napatpnon Tou EunpoAaAou, oTo napakdaTw oxEdio, avadelkvUel TO YEYOVOC OTI
NOAAEG (POPEG N €KTiUNON TnG Bepuokpaciag Pe To OWHA Pag Pnopei va eivar Oxl HOVo [N
aKpIBNG, AAAG KAl UMOKEIPEVIKN.

H unokeiyevikdTNTa TNG eKTIiNNONG TNG Beppokpaciac PJE TO OWPA HAG €PeuvaTAl PE TO
napakaTw neipapa:
PiEe vepd TNG Bpuonc o éva nupipaxo (pyrex) doxeio. ZéoTave To vepd, TONOBETWVTAC

To DOXEIO Ot £va aVAPHEVO NAEKTPIKO WATI, £wG OTou n Beppokpacia Tou va au&nbei
Kal va pBdaocel nepinou oToug 35 °C. Ovopaoe To doxeio "doxeio 1",

Pi&e vepo TNG Bpuong oe éva deuTepo doxeio. Ovouaoe auTo To doxeio "doxeio 2".

PiE&e vepo Tnc Bpuong oe €va TpiTo doxeio. WUEE To vepO pixvovTag YEoa aTo doxeio
Mepikd naydkia, €éwg O0Tou n Bepuokpacia va pelwbei kal va ¢Odacel nepinou oToug 5
°C. Ovbpaoe auto To doxeio "doxeio 3".

TonoB<Tnoe Ta doxeia To €va dinAa oto dAAo kal {ATnoe and évav cupuadnTr) oou va
BuBiosl &va OAaxTuAo Tou OefloU Tou XepioU OTO doxeio 1 KAl €va OAXTUAO Tou
aploTepoU Tou XepioU oTo doxeio 3.

ZNTNoe Twpa and To cuppadnTt cou va BubBiosl To €va WETA To GAAo To dUo auTa
daxTuAa oTo doxeio 2.
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BiBAio Eknaideutikou

Fpdwye TIC EVTUNWOEIC TOU GUKKABNTR oou yia To vepd Tou doxeiou 2. Eival "(eoTd” 1| "kpUo";

Me To dAxTUAO Tou aploTepoU XeEPIOU TOU EKTIWA OTI TO vepd OTO doxeio 2 e€ival

++++++++++++++++++++++++ -+

Kave Topa To napakdaTw nNeipapa:

AkoUpnnoe To daxTUAOG oou endvw aTo EUAIVO i YE XApTIvn enioTpwaon Bpavio.

‘Eneita, akoUPnnoe To dAxTUAG oou oTo YETAAAIKO nodi Tou Bpaviou.

I’depe' ™nv E'KTilJI']O'ﬁ oou yia Tn Bsppokpaacia Tou EUAOU 1} XapTioU Kal Tou PeTAAAoU,
GUYKDIVOVTAG TEG: wvvivititiee et et et eeeet ettt ettt et et e et et et a1t e te et et e ettt e ee s te et e ettt een e eae et s

O1 napatnpnosic oou Ba peAeTnBoUv kal Ba €EnynBouv ato ®E 5+ yia Tn BeppoTnTa

kal Tn Oeppokpaaia.

— A .

+++++++++++++++++ bbb

EkTiunoe kaTd npooéyyion, Xwpi¢ NETPNON, TIG TINEC TWV NApakaTw Beppokpacidv (o€ °C)

Kal ypawTeg otn deUTEPN OTAAN TOU nivaka.

>Tn ouvexela, JETPNOE Pe BepuoOueTpo nou Ba davelaTeic and To OXOAEio 1 To ONITI TIG
BepuoKpacieq Kal ypawe TIG TIWEG (o€ °C) oTnv TPITH OTAAN TOU nivaka.

Oepuokpaaiec:

EKTIUNON
o)

METPNON
(@9

.. Tou vepoU Tn¢ Bpuong

.. TOU nepIBAAAOVTOG, £Ew anod To
OXOAgio 1| To oniTI gou

.. TNG TA&NG | Tou dwpaTiou gou

.. TOU Yuyeiou

.. TNG KaTaWuéng
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>UYKpPIVE Kal OXOAIQOE PE TOUC CUPPABNTEC Gou.

+++++++++++++++++++++

MapoTi og NApa NoAAEG XwpeG (kal oTIG EupwnaikéG) xpnolgonolgiTal yia Tn YETpNon TNG
Beppokpaociag n kAipaka KeAoiou (ue povada 1 °C), oe GAAEG XWPEG (ONWCE OTIC HVWUEVEG
MoAiTeieg TG AnepIkAG, oTov Kavada kal aAlou) xpnoigonolgitTal n kAipaka ®apevait (Ue
povada 1 °F). Stnv kAipaka ®apsvait n Bepuokpacia NAENG Tou vepou eival 32 °F, evw n
Bepuokpacia Bpaocpol Tou eival 212 °F.

Me Bd&on TI¢ avTioToixioeig (0 °C > 32 °F) kar (100 °C > 212 °F) npokunTel 6TI Ol
KAIJakeg ouoxeTiovTal YE TIG HABNUATIKEG OXECEIC:

...... °Cx (9/5) +32=....°F A (.. F=32) x (5/9) = ... °C

Enouévwe, ol PETATPONEC TWV TIMWV ano Tn Mia kAiyaka ornv dAAn anaitouv Tnv
e@apyoyn kanoiag and Ti dUo pabnuatikég oxéosig. MNa napadeiypa, 18 °C x (9/5) +
32 =64,4°F

EukoAOTeEpa o1 peTaTponég yivovral oxedialovracg, Ye Baon Tig avrioToixiosig (0 °C >
32 °F) kai (100 °C > 212 °F), pia suBsia ypapur oTo napakdtw didypayya:

'EAeyEe 0TI To {euydpl TiHoV (18 °C, 64,4 °F) sniBefaimvel To didypayua.

Mpoonalnoe TIC TINEC TOU NAPAnavw nivaka, nou PETPNOeC o€ Babuouc KeAoiou (°C),
va TIG NETATPEYEIG O BaBuouc ®apevarT (°F), ye Tn BonBeia Tou diaypapupaToc.
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++++++++++++++++++++++++++++++++ A+
Me €va BepuUOUETPO Nou Ba daveloTeic and To OXOAEIO ) TO ONiTI:

e Mpoonadnos va HPETPAG Tn Bepuokpacia Tou nepiBaAlovToc kaBe pia wpa, nepinou,
npwi €wg apya 1o Bpadu (n YETPNON O&v NPEMEl va YiveTal JE To NAIGKO PWC va NEPTEI

OTO OEPUOUETPO).

A’ Tuuvaoiou

e [pdye gTov Nivaka O0EC PHETPOEIC EXEIC KAVEI.

BiBAio Eknaideutikou

wpa

Bepuokpaaia

0)

20

21

22

23

24

pa eapu(%g)aoia &pa Gspu(%gooio
06 13
07 14
08 15
09 16
10 17
11 18
12 19

e Inueiwoe, pe Tn BonBesia ToUu/TNG KABNYNTN/TPIAG OOU, TIC WPEG KAl TIG TIMEC TNG
Bepuokpaociac oTo nNapakdatw Jdldypaupa, Xpnoihonoiwvrtag To cUPBoAo X yia Kals

CeUyoC TINWV.

FpAWE TIC MaApaTnprosiC gou. TI GUMNEPCIVEIC yid TO MNOTE ONMEI®VOVTAl Ol €AAXIOTEG
BEpUOKPACTIEC KAl NOTE Ol UEYIOTEC Bepuokpaaniec katd Tn OIAPKEIQ TOU EIKOCITETPAWPOU;

Mnopeic va dIkaloAoOyROEIC Ta CUNNEPACNATA O0U;




H ®uoikn ue Meipauata A’ Muuvaoiou

BiBAio Eknaideutikou

++++++++++++++++++++

'OTav anaiTeital n OUVEXNG KaTtaypagrn TIHwV Bepuokpaaciac,
XpnoigonoioUvTal "kKataypagika" oucTnuartda, Oonw¢ autd Tng
gikovag. TETold OUOTAMATA KATAYPA@OUV TIG TIMEG Kal AAAWV
(PUGIK®V MOCOTNTWV MOU HETPWVTAlI OUVEXWC, ONWC Ta nAATN
OEIONIK®OV KUPATWV.

MpoodeuTikd, auTd Ta oucoTAPaTa avrTikabiotavrar and Tnv
NAEKTPOVIKI KATAYPaAPr HECW NAEKTPOVIKWV UMOAOYIOTWV.

AvalfTnoe NANPoQopieG.

+++++++++++++++++ bbb

AVTi TwV CUMBATIKWV BEpUOPETPWY, XpNnaoihonoloUvTal
onMePa dIapKWG KAl NEPICCOTEPO OUCKEUEG NoOU
ovopadovTal "aiodnTnpec" Beppokpaaciac, ol TINEC OE Nou
METpOUV kaTaypdgovTal dueoca/autopaTa ano

NAEKTPOVIKOUC UNOAOYIOTEG.

AvalnTtnoe nAnpoQopieg,
duVaTOTNTEC KAl EPAPHUOYEC.

+++++++++++++++++++++++

OnoladnnoTe onUavTikh anokAlon Tng TIMAG TNG Ogppokpaciag Tou cwHaTog Pag ano Tnv
"kavovikn" (nepinou 37 °C) Bewpeital and Toug yiaTpoUc w¢ Kia NPoEIdonoinon TnG euUong

OTI Kanolo NpOBANua uyeiag undapxel. MAnpogoproou Kanoia ano Ta
duvaTtod va npokaAoUV GNUAvTIKEG ArNOoKAICEIG.

npoBAnuaTa nou eivai

+++++++++++++++++++++++

35



H ®uoikn ue Meipauata A’ Muuvaoiou BiBAio Eknaideutikou

SupunAnpwpatikd ®UuAAo Epyaciag 5+ &)
Ano Tn OepuoTnTa ortn Oeppokpacia — H Oepuikn Icopponia

) + gminAéov NANPOYPOPIEG, IBEEC KAl NPOTACEIG MPOAIPETIKOV
NEIPAPATIKOV SPACTNPIOTATWV, EPWTNOEIG ...

+++++++++++++++++++++++ b

TéToleg AavBaopéves avTIAWEIG, ONwC auTr Tou EunpoAalou, undpxouv o MNoAAoUG
aKoOun Kal onuepa: "OepuoTnTa ekNEéUneTal and Oegpud owpata kal pag {eoTaivelr" kai
"WuxpoTNTA EKNEPNETAI ANO WYuxXpd owlPaTa Kal Hac KPUWVel'™.

Ti vopileic OTI pag {eaTaivel Kal TI Jag Kpuwvel; Mwg; SUPNANPWoe owoTd TIG NAPAKAT®
PpACEIG:

........................ EKNEYNETAl AMO OWHATA ..ooveeveeveenn... OEPHOKPACIAC, EVD  ovvevvevvevveeieane,
anoppoPATal anod CWHUATA ....ccceevveernnn. Beppokpaaiac.

Ta owPATA MOU €XOUV HEYAAUTEPN .ovvvveveeveeiene, WuxovTal, eV Td OWHATA MOU EXOUV
HIKPOTEPN wovvvvvevieviiin, {eaTaivovTal.

+++++++++++++++++++++++ b

(Anod 1o BiBAio "Evepyeia, MepiBdAiov, AvBpwnog", EpyaoTnpio
Guoikwv Emornuwv, Maveniornuio ABnvwv, Abriva, 2000)

«H B¢ppavon Twv oniTiov, onwg kal AAAwv KTipiwv nou fouv i epyalovral avbpwnol,
NpeEnNel va Yiveral Pe yvwon kal enigéAsia. H BEATIOTn Bepuokpacia yia va el o
avbpwnog kal va aiobdaveral "euekia™ gival 20°C. MNati Aoinov va Bepuaivoupe Ta oniTia
Mac To XElpwva navw anodo Toug 20°C; EEAGAAou, OTav n BOepuokpacia pgesa OTo ONiTI
gival noAU uywnAn og oxeon Pe Tn Bepuokpacia Tou nepIBAAAOVTOC, TOTE N WUEN Tou
oniTioU 6Tav oTapaTnoel n B€puavan Yiveral Je ypnyopoTEPO puBUO WC NPOG TO XPOVO,
yIaTi 01 anwAe&lec TG BepPOTNTAC JEGA AnO TOUC Toixoug Kal Ta T¢apia Twv napabupwyv
yiveTal eniong MeE ypnyopoTepouGg pubpolc. BéBaia, ol anwAegieg BepudTNTAC
KaBuoTepoUV YeVIKA OTAV UMAPXEl BEPUOUOVWON OTOUG Toixouc Kal OInAd T¢apia orta
napdBupa, aAAda note dev pndevilovTal ...»

Mnopeic va anodei&eig Ye Neipapa TIC TEAEUTAIEC NANPOPOPIEG;
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Neipapa:

AlaAeEe Ouo Opoioug, AenToUc kal wnAoUC nupipgaxoug
YUAAIVOUG OWANVEC.

TUMNEE TOoVv €va owAnva pe dUO N TPEIG OTPWOEIG NAACTIKNG
auToKOAANTNG Talviac.

TonoB£Tnoe Toug dU0 CWANVEG O aTeEVO Kal WnAO doxeio.

O¢épupave vepd (navw and 70°C) kar pige ion noocodTnTa TOU
BeppoU vepoU aToug OUO OWANVEG.

TonoBTNoe BepUOUETPA Kal oTOUG dUO OWANVEC KAl OTEPEWTE
Ta Pe pavraAidakia (Onwg otnv €ikova).

Pi&e pikpd KOUPATIA NAYoUu OTO JOXEIO €WC ENAVW.

Apxloe va METPAC Tn Oeppokpacia Tou vepou Kal Twv OUOo
OWANVWY KAbe 1 min.

FpAQE TIG TIMEC TOUC OTOV NAPAKATW Nivakd.
>TauaTa va JeTpag otav orabeponoinbouv ol TIMEG.

BiBAio Eknaideutikou

Xpovog | Oepuokpacia | Oepuokpaaia Xpovoc | Oepuokpacia | Oepuokpacia
(min) owANva e OWANVa Xwpig (min) oWANva e OWANVa Xwpig
Tavia (°C) Taivia (°C) Taivia (°C) Taivia (°C)

1 16

2 17

3 18

4 19

5 20

6 21

7 22

8

9

10

11

12

13

14

15

>nueimoe Ta leuydpla Twv TIMWV Bepuokpaciac — XpOvou OTOo NAdpakdTw Jdidypagpa
XPNOIMONoIwVTAG yia Ta Jeuydpid TV TIHOV "Xwpic Taivia" To oUPBOAO X, eV Yid Td

Ceuydpia TwV TIMWV "Pe Talvia" To cUuBoAo o.

>Upe dUO OUVEXEIC YPAUMPEC avapeoa oTa oUhBoAa. Tn pia ypauun avapsoa ota cUPBoAa

X Kal TNV aAAn ypauur avapeoa ota cUPBoAa o.
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MNMapaTtripnog oTo dIaypapupa TiG duo KAPNUAEC WUENG Nou €XEIG oXNUATIOEI.

>€ noia neploxn TIH®V (and ......... °C £0G ......... 9C) MEIOVETaI PE MIO YPYOPOUC pubuouc n
Bepuokpaacia oTnv KaunUuAn WUENG Tou vEPOU OTO OWANVA XwPIc Taivia;
>€ noia neploxn TIH®V (and ......... °C £0G ......... 9C) MEIOVETaI PE MIO YPYOPOUC pubuouc n

Bepuokpacia oTnv KaunUAn WUENC Tou vepoU OTO CWANVA WPE Tavia;

SUYKpPIVE TOUG puBuoUC HEiwong TnNG Bepuokpaciag oTo CWANvVa Xwpig Taivia kalr aTo
owAnva pe Taivia.

>TO OUYKEKpPIYEVO neipapa, n Oepuokpacia Tou vepou @OAvel Tn Oegpuokpacia Tou
nepiBailovrog (dnAadr Tn Bepuokpaacia Tou doxeiou) nio yprnyopa oTav undapxel n oétav
OV UNApPXEl TAIVia OTOUC OWANVEG;

Ti vopileic 0TI Ba napatnpnoeic kal 6a cuunepAvelg av KAvelg To idlo neipapa pixvovrag
oTo doxeio OepUO VEPO, EVW OTOUC GWANRVEG WUXPO;



H ®uoikn ue Meipauata A’ Muuvaoiou BiBAio Eknaideutikou

MOTe CUMPNEPQAIVEIC OTI 0 PUBPOG peiwaong ) al&nong Tng Bepuokpaaiag gival JeyaAUTEPOC;
'OTav ol dIaPopEeC Bepuokpaciac evoc owuaTog and Tn Bepuokpacia nepiBAAAoOvVTOG gival
peyaAUTepPeC A OTav gival YIKPOTEPEC;

Eqdpuooe Ta gupnepdopaTd ogou kal npoPBAswe T Ba cupBei o €va oniTi Xwpig 101aiTePN
MOovwon (npooopoldlovtdg To HE TO OWANvVa Xwpeic Taivia) kalr og &€va onitl Me
BeppopdvVwaon OTOUuG Toixoug kal OImAa Tlauia (NpooopolalovTdc To HE TO OWANVA HE
Taivia), oTav kai Ta dUo Ta Bepudavelg oTnv idia Bepuokpaaia.

>xoAiaoe Ta napandvw OCUPNEPAONATA Kal TIG E€QAPHUOYEC TOUG OTn B€puavon Twv
KAToIKI®V, AauBavovTag undywn evepyelakoUg, OIKOVOMIKOUG Kal 0IKOAOYIKOUG NapayovTeg,
aAAG kal To OTI ol Beppokpaciec OTIC onoiec aigbavouaoTe €uegia €ival AUTEC nou €ival
KOVTG oTOouG 20°C.

+++++++++++++++++++ b+
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SupnAnpwpatikd ®UAAo Epyaciag 6+ &)
O1 AAAayég KataoTtaong Tou NepoU — O "KUukAog” Tou Nepou

SupnAnpwpatikd ®UAAo Epyaciag 7+ &)
H AiaoTtoAn kail ZuoToAn Tou NepoU — Mia QuoIKR «AvwHaAia>

SupnAnpwpatikd ®UAAo Epyaciag 8+ &)
To dwg Oeppaivel — "Wuxpa' kai "Oepua’ Xpopara

SupnAnpwpatikd ®UAAo Epyaciag 9+ &)
To ®aivOHEVO TOU OepHoKNNiou unep-OepHaivel

&)+ gminAéov NANPOPOPIEG, IBEEG KAl NPOTACEIG MPOAIPETIKMOV
NEIPANATIKOV OpAacTNPIOTATOV, EPWTAOEIG ...

Me dedopevn TN AsIToupyia Tou véou padnuartog "duaoikn” Ye NeipduaTta we Hovowpou —eni Tou
napovToc— Pabruartog, BewpoUne OTI N NPOTACK MAG YId TNV £PAPUOYN €KTOC Twv OWdeKa
QPUAwV epyaoiag kalr —enmnAéov— 10apIBUWY CUMNANPWHATIKOV QUAAwV epyaciag (PE +) Ba
ATav Xpovika Kal €K Twv npaypatwv dUokoAa epappoaoiun, yI' auto Ta TeAeuTaia neplopilovTal
oe névre (PE 1+, 2+, 3+, 4+ kal 5+) npoteivovTal O POVO PEPIKA CUPNANPWHATIKA Neipduara
ota @UAAa epyaciag 10+, 11+ kal 12+ EEaAAou, ol npoBAendPeVOl NEIPAUATIOPOI oTa PUAAA
epyaoiag ®E 6, 7, 8 kal 9 sival xpovoBopol.

EvBappuvovTal napaAAnAa ol eknaldeuTIKoi Kal o1 JabnTec va epapuolouv JIKEC TOUG IDEEC Kal
neipapaTiogolc, 6Nwe Kavouv Ndn Pe NeydAn gavTacia kal smituxia.

+++++++++++++++++++++++
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SupnAnpwpatikd ®UAAo Epyaciag 10+ )
10. To HAekTpiko Bpaxu-KukAwpa — Kivduvol kail "Ac@daAsia”

)+ gminAéov NANPOYPOPIEG, IBEEG KAl NPOTACEIG MPOAIPETIKAOV
NEIPAHATIKOV 3pAcTNPIOTATWV, EPWTNHOEIG ...
+++++++++++++++++
> € KAOe nAekTPIKO KUKAWMA, ONw¢ auTd nou €XeIC dnUIoUpYNOEl oTa neipduarta 1, 2, 3, 4,
5 kal 6 Tou ®UAAou Epyaciag 10, npwTapxika Kal anapaitnTa oToIXEia €ival n NAEKTPIKN
nnyn (nx. ynatapia), ol aywyoi Tou NAEKTPIKOU pelpaTog (nX. HETAAAIKG cUpuara) Kal o
NAEKTPIKOG AVTIOTATNG N KATavaAwTng (nx. Aapnaki). Auta Ta Tpia Bacikd oToixeia evog
NAEKTPIKOU KUKA®WMATOG (KaBwg kal To idlo To kKUKAwPA) napoucialovrdl napakaTtw HE
TPEIG OIAPOPETIKOUC TPOMOUG: PWTOYPAPIKO N EIKOVIOTIKO (ApIOTEPA), OXNMUATIKO (OTn
MEON) Kal OUPBOAIOTIKO (DEEIA).

+++++++++++++++++++++
>U0vBeTo kKUKAwWa / MNeipapa 7

MNpayuaTtonoinoe To cUvOETO KUKAWMA Nou £XEl oxXedIaoTel NapakaTw. >To oXEDI0 (paiveTal
0 TPOMOC HWE TOV OMoio MpPENel va OUVOEDEIS TNV NAEKTpIKn nnyn (unatapia) pe duo
Aaunmipeg Al kar A2, xpnoigonoiovTag KaAwdIo Kdl TPEIC auTooxeDIoUuG dlakonTeg A, Al
Kal A2, wOTE va €AEYXEIC TO AVANKA TWV AQUNTHPWV:

Av AdBeic undywn oou OTI &va NAEKTPIKO KUKAWHA «KAEIVED», OTAV 0 OIaKOMNTNG «KAEIVEI>»,
YpAWE OTOV NAPAKATw nivaka TIG AEEEIC avauuevo ) oBnoTo, avaloya PE To nolo Aapndi
nPoBAENEIG OTI avaBel rj oPrivel, oTav ol IaKONTEC €ival KAEIOTOI ] avoIxXToi:

A Al A2 Al N2
KAgloTOg avoIxTog KAEIOTOG | e | e,
KAegioTdg KAEIOTOC AVOIXTOG | v | v,
AvoIXTOG KAEIOTOC KAEIOTOG | v | i,
KAgloTOg KAEIOTOG KAEIOTOG | v | e,
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Avayvopioe kal onueiwoe pe YV molo and Ta NApakaTw OUMBOAICTIKA KUKAQUATA
AavTIOTOIXEI JE TO NAPAnavw oXNUATIKO KUKAWUA.

+++++++++++++++++ bbb

Neipapa 8 (UE PETPROEIC)

MpaypaTonoinoe To KUKAWPA TO 0Mnoio Ppaiveral oTnv NapakaTw ewToypagia.
Xpnoigonoinos wG NAEKTPIKO AvTIOTATN TN
oTNAN and ypagitn &vog  HoAupiou.
Xpnoigonoinoe PeTaAAika cUpparta yia va
OUVOEOEIG TIG AGKPEG TNG OTAANG ME TOUG
NOAOUC TWV KNATAPIWV.

Xpnoigonoinos w¢ NAEKTPIKR nnyn apxika
NEVTE YNATApieg

TwV 1,5 V, OTEPEWNEVEG PE OEAOTEIN Kal
OUVOEDEUEVEG NAEKTPIKA METAEU TOUG Of
ogIpa Onw¢G oTn QwTtoypagia (o BeTIKOC
nOAOG TNG MIAG KE TOV apvnTIKO MOAO TNG
aAAng).

AlaBacs Tnv £vOeiEn Tou BOATOMETpPOU
(aKOUUN®VTAG TOUG AKPOJEKTEG TOU OTIG
AKPEG TNG OTAANG TOU ypa®iTn) Kal ypaye
Tnv otn JeUTEPn OTNAN Tou nivaka, oTnv
npwTn ocipd.

AlaBaoge Tnv €vOelEn TOoU aUNEPOMETPOU
(napepBAAAOVTAC TO OTO KUKAWWA) Kal
YPAWE TNV OTNnV TpiTn OTAAN TOU nivaka,
oTnv NpwTn ogipd.

A@aipeoe pia pnatapia (wOTe va peivouv
TEOOEPIG), OdlABacs  Tnv  €vdelEn  Tou
BOATOMETPOU Kal TOU QUMEPOMETPOU  Kal
YPAWE TEC OTIC AVTIOTOIXEC OTNAEG TOU
nivaka, ortn 0eUTePN O<Ipd.

A@aipeoe pia pnatapia (woTe va peivouv TpeiG), diapace Tnv £vOeIEN ToU BOATOUETPOU Kal
TOU AUMNEPOMPETPOU Kal YPAWE TEG OTIG AVTIOTOIXEC OTAAEG Tou nivaka, oTnv TpiTn osipd.
A@aipeoe pia akoun pnatapia (woTe va peivouv dU0), diaBace Tnv €vOelEn Tou
BOATOUETPOU KAl TOU AUMNEPOMUETPOU Kal YPAWE TEC OTIC AVTIOTOIXEG OTNAAEG TOu mivaka,
oTnVv TETAPTN OEIpd.

A@aipeoe pyia akoun pnartapia (wWoTe va Jeivel pia), diapacs Tnv €vOeiEn Tou BOATOUETPOU Kal
TOU AUMEPOPETPOU Kal YPAWE TEG OTIC AVTIOTOIXEG OTAAEC TOU Nivaka, oTnyv NEUNTN OLIpd.
A@aipeoe kal Tnv TeAeuTaia pnaTapia (wOTe va pn Weivel Kapia oto KUkAwpa), diaBaoe Tnv
€vOEIEN TOU BOATOMETPOU KAl TOU AMMEPOMETPOU KAl YPAWE TEG OTIG AVTIOTOIXEG OTHAEG TOU
nivaka, oTnv €KTn oeipa.
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A’ Tuuvaoiou

ApIBuoG evOeIgn evOeIEn
Jnarapiov BoATOUETPOU AUMNEPOUETPOU
5 1 . A 2 A
4 | v A
3 0 L v A
2 L v A
i L v A
o | ... v A

BiBAio Eknaideutikou

O1 evdeiEeic Tou BoATouéTpou (o< Volts ) V) avTigToixoUv oTnV NAEKTPIKA TAon nou dnuioupyolv ol
MnaTtapieg oTnv dkpn Tou NAEKTPIKOU avTioTdTtn (Tn OTHAN ano ypagitn Tou HoAuBiol). H nAEKTpIKN
TAon €ival n aitia Tng dnuioupyiacg NAEKTPIKOU peUATOC OTAV UNAPXE! KAEIOTO NAEKTPIKO KUKAWHA.

O1 evdei&eIg TOU aunepPOPETpOU (0 Ampere ) A) avTIOTOIXOUV OTNV €VTAon ToU NAEKTPIKOU PEUNATOC
nou pEel 0TouG aywyoUg Kal aTov avTioTdTtn (Tn OTAAN anod ypagitn Tou PoAuBiou). To NAEKTPIKO
peUNa €ival To anoTEAECHA TNG EPAPHOYNG HIAG NAEKTPIKNAG TAONG O £va KAEIOTO NAEKTPIKO KUKAWWHA.
O NAeKkTPIKOC avTioTaTng (Mou ouvnBwG oTa ekNaIdEUTIKA NAEKTPIKA KUKA®WATa €ival éva Aaunai,
£€va KOUMATI ypaiTn ka) napouacialel avtiotaon otn por Tou NAekTpikoU peupaToc. H avtioTaon auth
€EnyeiTal av €EeTACOUNE TI GUUBAIVEI OTO PIKPOKOOWO. Ta eAelBepa nAekTpdvia nou KivouvTdl Nnpog
Mia kateuBuvon, AOyw TnNG NAEKTPIKAC TAONG, CGUYKPOTOUV TO NAEKTPIKO peUpd. TNV Kivnor Toug
"avTIOTEKOVTAI" TA ATOMA TWV AVTIOTATOV AOYW OUYKPOUCEwV. TOTE n apyIKr XNWIKN €VEPYEId TWV
Mnarapiov, n onoia €ixe JETATPANEei o€ KIVNTIKI EVEPYEIQ TWV NAEKTPOVIWV TOU NAEKTPIKOU PEUNATOC,
MeTaTpEneTal o BepudTnTa (OTAV O AVTIOTATNG €ival yia Napadsiypa ypagitng) n Kal 08 QWTEIVA
evepyela (O0Tav o avTioTATNG gival yia napadsiyya Aaunaxi).

>nUeiwoe Pe TO OUPBOAO X Ta Celyn Twv evdeiEewv Tou POATOMETPOU KdAl TOU
AUNEPOMPETPOU OTO OIAYPAHMA EVTACGNG NAEKTPIKOU PEUNATOC — NAEKTPIKAC TAONC. SUPE Hia
euBeia ypapun avapeoa ota cUPBoAa X.

T1 napartnpeic oto diaypaupa; TiI CUPNEPAIVEIC YIa TN OXEON TNG EVTAONG TOU NAEKTPIKOU
peUPATOG PE TNV NAEKTPIKN TACN NMOU TO NMPOKAAEI;
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++++++++++++++++++++

IdlokaTaokeun / Meipapa 9
MpoTeiveTal n evaAAakTIKn 1010KATACKEUN KAl AAAOU 1 AAAWV NAEKTPIKWV OTOIXEIWV

YAIkG / 'Opyava: @UAAO XxaAkoU, aloupivoxapTto (i @UAAo weudapyupou / Taiykou),
waAidl, POoAUBI, kaAwdia, YE KpokodelAdkia, 2 noTnpla, &idl, NoAUPETpo / BOATOMETPO,
MIKpOC UNOAOYIOTNG TOENNG

TUAIEE yUpw ano €va JoAUBI €va KOPPATI PUAAOU XaAKOU, WOTE va NApel KUAIVOPIKO axrua.

BydaAe To POAUBI kal TUAIEE Og QuTO €va KOWMPATI aloupivoxaptou (f weuddpyupou /
TOIYKOU), WOTE KAl auTo va ndapel KUAIVOPIKO oxnua.

BydaAe To YOAUBI kal npoodpuoos dUo KaAwdia PE KPOKOJEIAAKIQ GTNV GKPN TOUG OTOUG
O0U0 KUAivdpoug (Jacoupia) and QUAAO xaAkoU kal dAoupivoxapTo (MpwTn €IKOva).

Kauwe 1a dUo kaAwdla Kal akoUNMNOE Td OTO OTOMIO €vOC AenToU Kal wnAouU noTtnpiou,
OTO oOrnoio &xeic pikel Eidl, NPOCEXOVTAC va PNV €PXOVTal O €nA@n O XAAKOG Kdl TO
aloupivoxapTo (JeUTEPN €IKOVA) TOU NAEKTPIKOU OTOIXEIOU.

>Uvde0e TA KAA®OIA PE TOUG AKPODEKTEG EVOG NOAUMETPOU / BOATOHETPOU.

TiI napaTtnpeic; METpnoe Kal ONUEIWOE TN KMETPNON.

AoKiuaoe va AEITOUPYNOEIC Evav PIKPO NAEKTPOVIKO UNOAOYIOTH TOENNG APpalp®WVTAG TN
pnarapia Tou kai ouvdEovTac Ta KAA®WOIa O auTOV.

TI napaTnpeic;

Etoipace, akohouBwvTtag Tnv idla diadikacia, OUO akOPn KUAivOpoug and XaAko Kai
aloupivoxapTo. BUBIoE Touc og GAAo noTtrpl Pe EidI kal ouvdeoe Ta KAAWOIA Tou deUTEPOU
NAEKTPIKOU OTOIXEIOU OE GEIpa ONWC OTNV TPITN €IKOVA.

T napaTtnpeic; METpnos Kal onUEiwoe TN HETPNON.

Aokipaoe kal NdAl va AEITOUPYNOEIG TOV HIKPO NAEKTPOVIKO UNOAOYIOTH TOEMNNG.
TI napaTnpeic; SnNUEiWoE TIG NApATNPHOEIC GOU.

Av xpelaoTei, NpooBeoe oe ogIpa Kal AAAO NAEKTPIKO OTOIXEIO.

++++++++++++++++++++

I310KATAOKEUN KUKAWUATOG anod ypa®itn os XapTi

YAIkaG / 'Opyava: JoAUBI ano ypagitn 2 | 2B, xovtpo Aeukod XapTi, kaAwdia, ynaTtapia 9V,
Aaundki LED

ZwypaQios eva KUKAwua oxedialovrag o xapti (N o nAaoTikn 1 EUAIvN enigpdveia) duo
Naxiec YPAuUEC ME TO YOAUBI cou and ypagitn, HE TA AKpa TwV dUO YPAUUWV OE PIKPN
anooTaon PETa&u Toug ava duo, Onwg aTnV €ikdva aploTePd.

Akoupnnoe Ta akpa Tou LED oTa onueia nou @aivovTal otnv €kova, ¢povTifovTag vda
undapxel enager Toug JE Tov ypagiTn.
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> UvOEOE TOUG NOAOUC TNG KNATAPIag JE TO KUKAWUA.
TI napartnpeic;

Me pia JoAUBIA pnopeic va dnuIoupynoeic éva BpaXUKUKAwPA, onwg oTnv sikova Og€ida. Ti
napartnpeic;

+++++++++++++++++++++

IdlokaTaokeun YETABANTNG avTioTaonc ano ypa®itn o XapTi

YAIk@G / 'Opyava: JoAUBI ano ypagitn 2 i 2B, xovtpo Asukd xapTi, kaAwdia, ynaTtapia 9V,
Aapndki LED

>xediace oTo XapTi €va napaAAnAoypaupo and naxl oTpwpa ypa@itn YE To HOAUBI gou
Kal dnuiolpynoe €va kKUKAwPa Pe Ta kaAwdia, Tn YnaTtapia kai 7o LED, onwg otnv €ikéva.
TiI napatnpeic 6Tav aKoUPNAOEIC TO £va akpo Tou KaAwdiou endvw oTo ypaiTtn;

TI napaTtnpeic €nionc av ouUpeic To Adkpo Tou KaAwdiou €ndvw OTO ypa@iTn, WOTE vd
nAnoiadel ) va anogakpuveTal and 1o LED;

+++++++++++++++++++ R+
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SupnAnpwuatikd ®UAAo Epyaciag 11+
Ano Tov HAekTpIoHO oTOo MayvnTiopo — ‘Evag HAekTpikog (1810-)KivnTipag

)+ gminAéov NANPOYPOPIEG, IBEEC KAl NPOTACEIG NMPOAIPETIKAOV
NEIPAHATIKOV 3pAcTNPIOTATWV, EPWTAOEIG ...

+++++++++++++++++++

(Idi0)kaTaokelaoe kal AAAOUG anAoUG NAEKTPIKOUG KIVNTAPEG aKOAouBwvTag TIG odnyieg
Kal neipaparioou.

IdlokaTaokeun / MNeipapa +1

YAIka / 0pyava: AenTto XAAKIvo
ouppa, dUo 1IoXUPOI HayVATEC
veoduHiou, KUAIVOpIKN PnaTtapia

AlguopPwaoe £va KOPPAaT Aentol
XAAKIVOU oUpuaTog oTo oxnua
nou gaisvTal oTnVv €IKOvVa
aploTepd.

Mpocgdppooe dUO HAYVATEG
VEODUHIOU OTOV apvnTIKO NOAO
TNG PnaTapiag.

ZTNpPIEE NPOCEKTIKA TO CUpHA
navw oTo BeTIKO NOAO TNG
unarapiag, onwg otnv €ikova
0€f1a, NnpoggxovTac woTe ol duo
GKPEG TOU GUPNATOC va €ival os
€nagn YE TOUG HAYVNATEG.

TiI napartnpeic 6Tav apnoeic To ocUpKa va IcopPONAoEl ENAvw oTn Pnarapia;

+++++++++++++++++ bbb

IdiokaTaokeun / MNeipapa +2

YAIka / 6pyava: kaAwdio, dUo Ioxupoi
MayvnTeg veoduiou, KUAIVOPIKD
unartapia, JeETaAAIKN Bida, HOVWTIKN
Taivia

MNpuvwoe Ta dUo Akpa evog JikpoU
KOMMaTIOU KaAwdiou.

ZTEPEWOE PE HOVWTIKA Talvia To &va
AKpo Tou KaAwdiou oTo BeTIKO NOAO TNC
unarapiag, @povTifovTacg va ival os
NAEKTPIKN €nagn.

MNpocdappooe Toug dUO PAyVATEG OTO
KEPAAI Tng Bidac.

MAnoiaoe Tnv dkpn Tng Ridag oTov
apvnTikO NOAO TNG KNATaApiag kKPAaTWVTAG
kal Tn Bida kal Tn pnartapia kaTakopu@a, ONwc QaiveTal aTIG EIKOVEC.
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A@rivovtac Tn PBida YE TOUG PayvnTeg dianioTwoe OTI n Bida PeE TOUC PAyVATEC EAKETAl ano
Tov PETAAAIKO NOAO TnG YnaTtapiag.
MAnociaocs To AAAO AKpo Tou KaAwdiou OTOUC NaYVATEG WOTE va £pBel 0 ena®n Pe auTouc.

TI napartnpsic;

++++++++++++++++++ bbb

IdlokaTaokeun / Meipapa +3

YAIka / opyava:
kaAwdlo, 6-7
I0XUpPOI
HayvnTEG
veodupiou,
MnaTapia 9V,
noTnpl, vepo,
aiaT

Kowe Tpia
KouudTIia ano
To KaAwdio,
YUUVWOE Ta
Onou kai 600
xpelaleTar kai
Jl1auopPWOE Ta
onwc ¢gaiveral
oTnVv €IKOva
apioTepad.

TonoB€Tnoe 0TO NOTAPI KA OTAAN and 6 i 7 payvnTeg.
Pi&e oTo notrpi aAaTtdvepo, dnAadr| vepo oTo onoio €xelc diaAUoel he avadeuan aAdTi.
>UvBeoe TNV neipapaTikn d1ATagn nou @aiveral aTnv €Ikova de&id.

TI napartnpeic;

++++++++++++++++++++++++ -+
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SupnAnpwuatikd ®UAAo Epyaciag 12+
Ano 1o MayvnTiopo otov HAekTpiopo — Mia HAekTpiki (18310-)FevviTpia

+++++++++++++++++++++++

SuPnAnpwHaTIko Meipapa / I010KATAOKEUN
YAIKQ:

AENTO HOVWHEVO XAAKIVO KAAWJIO (JlapETpoU
"TPiXag" Kal JRKOUG NepInou 70 PETPWV), €vag
YUGAIVOG QOKINAOTIKOG CWANVAG (1 Hia NAACTIKN
oUpiyya), dUo AaoTixdakia, £va KOPuAT BapBaci,
MIKPNG 1oxU0oG Aaunaki led, dUo 10XUPOI HayVATEG
veodupiou (MiIkpdTEPNG JIAUETPOU ANO TO
JoKINAoTIKO owAfva), nwua (NAaoTIKO 1 anod
(PEAND), AUTOKOAANTN Talvia.

IdlokaTaokeun / Meipapa

TonoBétnoe Ta OUo AdoTixdkia yUpw anod Tov
OOKINAOTIKO owAnva (0nwg orn dimAavn €ikova),
népace Tn Hia akpn Tou KaAwdiou kATw anodé eva ano
Ta AAOTIXAKIA Kal OTEPEWOE TN MNPooWPIVA HE
QUTOKOAANTN TAlvia 0TO OwArRva.

TUMEE o@IXTG TOo KaAwdio yUpw and To OWARva
avapeoa ora duo AaoTixdkia, woTe va dnuioupyndei
nnvio.

A@aipeoe Tn HOVWTIKA Talvia.

MNuvwoe kal Ta duo dakpa Tou KaAwdiou
BepuaivovTdac Ta ano Pakpida Je pia eAdya.

MNepace Ta OUo dkpa Tou LED kdTw ano Ta
AAoTIXAKIA, YIA VA TO OTEPEWOEIG.

'Evwoe Ta OUo dkpa Tou kaAwdiou pe Ta dUo dakpa
TOU LED.
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XpnoigonoiwvTag éva PoAUBI, TonoBETnoe &va MIKPO
oTpwha  and  PBapBaki  oTo  KATW AKpo  ToOU
JOKINAOoTIKOU OWARvA.

TonoBéTnos Toug OUO  payvnTeEC HECA  OTO
OOKINAOTIKO CwARva.

KAgioe To Navw Akpo To JOKINACTIKOU CWANVA PE TO
nwua.

ApXIOE va Kouvdacg To OOKINaaoTIKO GwARva
NaAlvOpouIka KpATWVTAG TOV HE TO XEPI GOU
(onwg oTtnv €ikdva), WOTE va KivouvTal
naAivOpouIka Kal ol JayvhTeG.

TiI napartnpeic katd tn dIApKEIa TNG Kivnong TOU OwANVA KAl TV JayvnTwv;

TiI napatnpeic 6Tav kKouvdg nio ypriyopa To OwAnva, NpooEXovTag va un ondoel o
OWARvag;

2TapdTa va Kouvag To OwARva, WoTE va OTAPATACEl Kal n Kivnon Twv payvnTov. Ti
napartnpeic;
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EvaAAakTIKG, PNopeic va KAVEIC TNV KATAOKEUN XPNOIHONOWVTAG Hia nAacTikh ouUplyya
avTi yia doKIJaoTIKO owAnva (6nwg oTnv €IkOva).

++++++++++++++++++
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O1 EvlsikTikEC MeTPNOEIC KAl ANAVTROEIG

H ouyypa@ikry ouada £Xel NPOETOINACEl —OVO— YIA TOV €KMNAIOEUTIKO EVOEIKTIKEC NEIPAMATIKEG
METPNOEIC KAl NMPOTEIVOUEVEG EVOEIKTIKEC ANAVTNOEIG, TOOO oTa PUAAA epyaciac (PE) 600 Kai
OTa CUMNANPWHATIKA QUAAG epyaciac (PE+), nou napatiBevTal aTn ouveéxela.

EVOEeIKTIKEG ANAVTAOEIG Kal METPNOEIG

1. Merpnoeig MAkoug — H Méon Tipn
yia Tov EKnaideuTiko

Eidikoi aToxol

EmdiwkeTal ol gabnTég: va oulnTouv kal va npoBAnuaridovral yia Ta PETPAOINA Kal TA Wn
WETPNOIYa WEYEON — va NEIPpaNaTioTouV Kal va KATAaANEoUV O GUPNEPACUATA yia Tn BEATIOTN
METPNON TOU WNKOUG KE PETPOTAIVIA — va XpnoigonoloUv Tn HETPOTAIVIA YId va npayudTonolouv
METPNOEIC NAKOUC EAAXICTOMOINVTAC TO OPAANA NETPNONG — va unoAoyilouv Tn YEoN TIKA anod
NMOAAEG HETPNOEIG — va dIanioTWOoOUV OTI Ol ArnokAICEIG OTIG PETPNOEIG €EoaAlivovTal PE Tov
UMOAOYIOUO TNC MEONC TIUAG — va €MAEYouv HETAEU MOAA®V KAl JIAMOPETIKWV OpYAvwY Kdal
TPONWV PETPNONG — vVa augpiofnTouv To "aAaveacTo” hiag Jovng HETPNONG.

EkTOC Twv €dIkwv OTOXWV ava BeuaTikr evoTnTa, €Xouv TeBel Kal yevikoi oToxol avd

HeBOdOAOYIKO BrMa MOU CUPNANPWVOUV TOV OKOMO Tou Mabrnuartog, avagepovral O€

avaAuTika oTi¢ "Odnyiec yia Tov EKNaideuTIko".

®UAMO Epyagiag 1 yla Tov €KNAideUTIKO ‘

d. naparnp®, nAnpo@opouydal, evdlapEpopdl / EVauoHa ev3IaPEPOVTOG

MapoTpUvovTal ol HabnTéC va nNapatnprioouVv €IKOVEC PETPNONG QUOIKWV HEYEBWV OTnNV
eAANVIKR apxaidTnTa w¢ a@opunon Tou evllaPepovTog (I Kal TNG NEPIEPYEIAC) TwV
HaénTwv yia Tn PETPNON, aAAd kal yia Tn diakpion 1IB10TATWV / EVVOIWV Ol Onoieg Ogv
emdExovTal YETPNONG O avTiBeon PE TA QUOIKA WPEYEDN. 3TO CUMNANPWUATIKO OE 1+
napexovTal NAnpogopieg yia Tn PETpnon (kal Tov KaBopigpo) Tou PAKOUG Tou oTadiou Tng
apxaiac OAupniac. H napdBeon eIkOVWV BeATPIK®WV MPOCWNEIWY MNOU NAPANEUNOUV OF
Xapda, popo, Novo oToxXeUEl aTNV avadelen Tng aduvapiag PETpNONG Kal oUYKPIONG TOUG HE
avTikeIgevikd Tpono. O1 padnTtec evBappuvovTal yia Tnv avalntnon kKali dAAwv
nANpoPopInyV, €IBNOEWV N enikalpwyv CUPBAVTWY Mou agopolv oTn HETPNON n TNV
aduvapia PETpNONG, €1dIKOTEpa O OTN METPNON HAKOUG PE J1GPopouc TPOMOUG. TNV
gnikaiponoinon Twv NANPo@opIwV, aAAd kal otnv a&loAoynor Toug, ONUAvTIKn —HMopEi
va— €ival n cUPBOAN Tou/TNG eKNAIdEUTIKOU.

B. oudnTwW, avapwTIEHdl, UNOBETW / 31aTUNWON UNOOECEWV

'Exel avagepBei Omi: "H pETpnon eivar npwtapxikn kai onuavtikn O1adikaoia yia 1n QUOIKN
ermomnun. O MoooTNTEC NMou Urnopouv va HeTpnBouv ovoudlovral QUOIKA LeyEOBn. H uetpnon
TOUG YIVETaAl UE OUYKPION IIE OULOEION WEYEBN, rnou Ta ovoudlouus HOVAdeG WETPNONG'. Me
OedONEVO aUTO o1 HadnTeg oudnToUuV yia Ta QUOIKA PEYEDN Kal €I0IKOTEPA TO MAKOC, KATAANYOUV
0€ ouvnBwC OTI TO PAKOG €ival PUOIKO PEYEDOC.

Eniong, napatnpwvTag TIC EIKOVEC, O JadnTeG S1IaNIOTWVOUV OTI TO UNAKOC MMNOPEi va PETPNOEi he
METpOTAIVIA Kal dlaTuNWVouV UMoBECEIG yia TO NwG Yiveral n PETpNON, noia €ival Ta ouvnen
AGOn kar nwg ano@euyovTal. H eknaideuTikn diadikacia Ba di1euKoAUVBEl, KUpiwG aTo BRpa Tng
31aTUNWONG TWV CUKNEPACKATWY, av ol JadnTeg diaTunwoouv (Kal KAMNoIeG) UNOBETEIC Ol OMoieg
Ba eniBeBaiwbolv (kai 6a kataypapoUv Kal) wG CUPNEPACUATA. STnV NEPINTWon TNG YETPNONG
TOU WNAKOUG ME WETPOTAIViA, Ol UNOBECEIC TwV PabnTwv avaueveral va €ivai: 1) n apxn Tng
MeTpoTaiviag (to 0) Mpenel va CUMMINTEl PE TNV apxn TnG METpoUMEVNG anooTacng, 2) n
JETpoTalvia Oev MpENEl va OUCTPEPETal, 3) n METpoTalvia npénel va akoAouBei gubeia kal
napdAAnAn npog Tn METPOUMEVN aAnooTacn Ypauun, 4) n &voelEn Tng MeTpoTaiviag rnou
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eKAQUBAVETAl WC TIUN TNG METPNONG NPENEl va OCUMMINTEI PE TO TEAOC TNG METPOUMEVNC
andoTaong.

>To gpwTNUa: "av npoonaboUv OAol va ano@eUyouv auTd Ta AAOn, vopileic OTI OAEC ol
UETPNOEIC TOU HAKOUG Tou idlou avTikelgévou Ba eival idieg;", ol unoBEosic ouvnBwg
dlioTavTal Kal anaiTeital neipapaTikn empBeainon n diayeuon.

Eival euktaio o eknaideuTikOC va pwTAOEl av undpxel Hia "meavoTepn™ Tiun, Kavovtag pia
£10aywyr oTNV avaykn unoAoyiopoU TnG HEONC TIMAG.

Y. EVEPY®, neipapaTifopal / NEIpagaTioNog

O nelpauaTiondc Ye Tn METPNON TOU MNAKOUC €vOG Bpaviou WeE Tn Xprion PETpoTalviag and
10 Ceuydpia pyabnTtwv, diadoxikd, nou npoonabouv va Tnprioouv 0oa unébeoav OTI NPEMEl
va KAvouv —Kal Xwpic va avakolvwvouv oTta aAAa {guydpia Tnv TIKN Nou PETPNOoav— €ival
duvaTov va €XEl WG AnNOTEAECHA TIG £ENC EVOEIKTIKEG TIUEG, Ol onoiec aBpoilovTal: 118,8 +
118,9 + 119,5 + 118,7 + 118,7 + 118,8 + 118,9 + 119,0 + 119,1 + 118,7 = 1189,1
(EKATOOTA TOU HETPOU).

JuykpivovTag TIG 10 TIYEG TOU WAKOUG, Ol hNadnTeg napatnpolv OTI auTeG Oev eival idIEg
MeTa&l Toug. O1 diagopég anodidovral oe AAOn (n o@daAparta) nou yivovralr katd Tn
d1adikaagia Tng HETPNONG, ONWG auTa Nou unébeoav ol PadnTéC Nnapanavw.

'OAEG QUTEC Ol TIMEG Nou PETPROnKav gival To idlo niBaves. Mnopei va unoAoyioTei N mOavoTepn
TIMR, TNV onoia ovouAlouUlE WEDN TIMN TV WETPAOEWY, diaipwvTag To d6poloud Toug did Tou
apibpol Twv HETpRoEwv: 1189,1 : 10 = 118,91 (exaTooTd TOu METPOU). Eneidr| OAec ol
METPNOEIC £XOUV Yivel Ne akpifela evog dekadikoU Wwngpiou, OTPOYYUAOMOIOUWE TN WEON TIWN Kal
ypd@oupe 118,9 (exatooTd Tou METPouU). Av n HEoN TIUA €ixe unoAoyioTei 118,97, n
oTpoyyulonoinon 8a £dive 119,0 (ekaTOOTA TOU UETPOU).

3. oupnepaivw, KaTaypdPpw / diaTtunwon Bswpiag

Ma Tn PYETPNON TOU WNKOUG WE WETPOTAIVIA, TA EVOEIKTIKA GUUNEPACHUATA —MOU CUPQP®WVOUV WE
TIC UNoBECEIC TWV PadBNTWv— avaueveral va givai: 1) n apxn Tng MeTpoTtaiviag (to 0) npenel va
oudnInTEl PE TNV apxn TNG METPOUMEVNC aAnooTaong, 2) n Herpotaivia dev npenesl va
OuUOTPEPETAl, 3) N WETPOTAIVia NPENEl va akoAouBei eubeia kal napaAAnAn npog Tn PETPoUNEVN
anooTacn ypauun, 4) n &vdelEn Tng WETpoTalviag nou ekKAAUBAVETal wg TIMNA TNG METPNONG
MPENEI va CUMNINTEI JE TO TEAOG TNG PMETPOUNEVNG andoTaong.

'‘Ocov agopd oTov UunoAoyiohd Tng nmibavoTepnc TIUAG, O MaBnTEG oupnepaivouv OTI €ival
xpnoiun n die€aywyrn MOA®V PETPNOEWY KAl O UMOAOYIOUOGC TNG MEONG TIMAG TOuc, agou
eCopaAUvovTal miBava AdOn katd TIC WETPROEIC Kal UNOAOYICOUHE Mia TIUR MO KOVTA oTnv
NPAyuaTikn.

€. epapHOlw, EENYW®, YEVIKEUW / OUVEXNG EAEYXOG.

O! napakdTw rpoTEIVOLEVEC anavTnoeIC ival EVOEIKTIKEC KAl LIE KAvEvav Tporo Oev givai
duvarov va OBewpnBouv w¢ ovadikeG. OroieodnnoTe dAAEC OWOTEG EVAAAQKTIKEG 1)
OUUNANPWUATIKEG anavTnoeiC eival anodekTeG, KATA TNV Kpion Tou/Tn¢ eknaldeuTikou.

MNwc 6a YETPAOEIG TN HEYAAUTEPN Kal Tn MIKpOTEPN didoTaon evog apyou;

>TNV NApakdTw €IKOvVA (aiveral €vac danodekTdC TpoOnoc METPNONG MIAG KUPTAG
NEPIPEPEIAC, ONWC AUTAC Tou aByou. 2To ®E 1+ onueiwvovTtal diagopa AdGén nou yivovTai
ouxva o€ Jid TETOIA PETPNON.
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'Evag dAAog Tponog PETpNONG €ival ue TNV KUAION Tou aByoU €navw O€ WYiId PETpOTAIVIA,
€WC OTOU oUMNANPWOEI hia NANPNG nepioTpodr| Tou. 2To PE 1+ npoTeiveTal Yia epappoyn
Tou TpONou auToU yia Tn YETPNON HEYAAWV AanooTACEWV.

SUYKEVTPWOE EIKOVEC KAl MANPOPOPIEC yIa TN YETPNON TOU PNKOUG UE AGAAOUC TPOMNOUG Kal
opyava.

H JETPNON TOU MNKOUG WMOpPEi va yivel e Tn XPnon nXNTIKOV KUPATwV Mnou
EKMEUMOVTAl KAl avixveuovTal and kKataAANAoug PETPNTEC PNKoOUuG / anooTaonc.
Ynépnyol eknéunovTal kal, oOtav Bpiokouv &va €unodio, avakAwvTtal Kal
EMOTPEPOUV. O UNOAOYIONOG TOU PNAKOUG YiVETAl JME TN METPNON TOU XPOVOU Mou
HeoOAABEl anod TNV EKMOMNN TWV UMNEPHAXWY anod To METPNTN MEXP! TNV EMNICTPOPN

TOUC OE QUTOV, META TNV avdakAaon, Pe 0edopEvN Kal YyVwaTH Tnv TaxUuTnTa Tou

NXoU OoToV a€pd, nou €ival nepinou 340 PETPA TO OEUTEPOAENTO.

EEs1dIkeupévo Opyavo PETPNONG MNKOUC / andoTaong HE XPNon UMEPNXW®V, KUpiwc aTtn
BaAaocoa, €ival To sonar nou AEITOUPYEi Pe Tov idIo Tpono. Tov idlo TpoNo Xpnoidonolouv
oTnV NAorfynor Toug ol @AAaIvVeG Kal ol VUXTEPIOEG.

To radar peTpd pnAkKoG / andoTacn E€KNEPNOVTAG Kal aviXveUovTag NAEKTPONAyVNTIKA
kUpaTta, Ta onoia £€xouv avakAaoBei og kanoio gunddio.

'Evacg nAgov oUyXpovog Kal KoIvog mnia TPOMog PETPNONG TOU HNAKOUG €ival TO NAykOOHIO
ouoTnua BeaiBegiag (gps). ZTo cuOTnUAa auTo, Opyava MHETPNONG HNKoug / anooraong
dExovTal NAEKTpONAayvNTIKG KUpaTa and dopuPopouc.

AKpPIBEOTEPOG TPOMOC YIA TN METPNON TOU PNKOUC €ival n Xprion akTivwv laser.

MNwc vopileic 0TI AsiToupyei To Opyavo METPNONG WNKOUC TO OMoio
(aiveral arn dinAavr €IKoOva;

To Opyavo auTo eknEUNEl Yid akTiva laser nou, oTav Bpiokel €va
eunddIo Kal avakAdTal, enioTpEPel. To Opyavo unoAoyilel To WNKOG
TNG anooTacng HEXP! To EPnOdI0, HETPWVTAC TO XPOVO NMou PecoAaBei
ano TNV eKNOWNM TNG akTivag NEXPI TNV ENICTPOPN TNC GE AUTO.

MNwg vouileig 0TI JETPAKE TNV andoTacn yng — oeARvVNG;

EiIdikd Opyava eykataoTnUEvVa oTnV €NIPAVEId TNG YNG EKNEPMOUV Hia akTiva laser npog
OUYKEKPIMEVO OnNueEio TNG OeAnvng, oOnou &xel TonoBernBei and aorpovalTeg n
TnAekaTeuBuvoueva JlaoTnUIKA oxXnuaTa avakAaothpac. Ta opyava unoAoyilouv Tnv
andéoTaon yng — O€AnvVNG, MEOW TOU XpovikoU JIaoThHATOG nou JeooAafei and Tnv
EKNOWNMA TNG akTivac, YEXP! TNV ENICTPOPNA TNG Niow O£ auTd.

ZupnAnpwpuaTtiko ®UAAo Epyaciag 1 + yla Tov €KnaideuTIKO

+++++++++++++++++++++
SXETIKA ME TO VOUMEPO TWV NAMOUTOI®V Tou HpakAn, av louoe onuepa, 6a @opouos:
192 uTpa : 600 nNodia = 32 eKATOOTOHUETPA = 49 VOUNEPO

+++++++++++++++++++++++++++++
vavoueTpo (nm) = 0,000 000 001 m, PIKPOMETPO (MmM) = 0,000 001 m, XIAIOOTOMETPO
(mm) = 0, 001 m, ekaTooTONETPO (cm) = 0,01 m, XIAIOheTpo (km) = 1000 m, ivrtaa (in)

= 0,0254 m = 2,54 cm, oTddiov = nepinou 192 m (apxXaloeAANVIKr povada PETPNONG
MNKOUG nou 1goduvapei ge 600 nddia Tou HpakAn), napacdyyng = nepinou 30 oradia =
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nepinou 5760 m (NegPOIKf pYovada HETPNONG WAKOUC oTnV apxaldtnra, looUuTdl YE ThV
anoaoTtaon nou diaTpExel évag nefdc Badifovrag kavovika o€ diaoTnua nepinou piag wpdag,
oc autnv Ot o@siAeTal n €kppacn "anexel napacdyyac', dnAadn anéxel noAu.), £To¢
PWTOC = nepinou 9.460.000.000.000.000 m 1 evVIAUIGI TpIoEKAToPpUpla km (To £€T0C
QWTOC ival yovada PnKoug Kal iIooUTal Je TNV andéoTacn nou diavUel TO QWG O €va £T0C)

+++++++++++++++++++

>Tn METPNON Twv dldoTACEWV Tou afyouU np€nel To BAEUPA pag f Ta KaAaupdkia va
KaTeuBUVOVTAl KATAKOPUPA NPOG Td KATW, WOTE va anoPeuxOei o@aipa napaiiagngc.

++++++++++++++++++++++++

O TPOMNOG HETPNONG TNG €EEWTEPIKNG KAl E0WTEPIKNG OlAUETPpOU Tou JdaxTuAidioU HE
Ola0TNUOUETPO PAiVETAl OTIC NAPAKATW EIKOVEG.

H akpiBeia evog TETolou diaoTNNOPETPOU €ival 0,01 mm (10 pm).

+++++++++++++++++++++++

Av J1aBETOUNE YOVO MIa PETPOTAIVIAO TOU EVOG HETPOU, £va NodNAATO Kal Pid KIJwAia o nio
gUKoOAOC aAAG Kal akpIBnNG TpOMoC MWETPNONG MIAGC MEYAANG anooTaong eival o €&nc:
ONMUEIWVOUNE WE TNV KIJWAIQ HPIa Ypauun oTnv nepIpEPEIa Tou TpoxoU KAl KUAWVTAG TO
nodnAaTo PETPAME TOV APIBUO TWV MEPIOTPOPWY TOU TPOXOoU, apoU £XOUUE PETPNOEI TNV
NEPIPEPEIA TOU TPOXOU, ONWG KAVAUE KAl oTNV NepinTwaon Tou aByou napandvw. O Tponog
auToG XpnoiJonolgiTal yia Tn METPNON TOoUu MWNAKOuG odwv, To Opyavo Og WETPNONG
ovopaleral yevikoTeEpa 0dOUETPO.

+++++++++++++++++++ A+
H neipapaTikn NpocEyyion Nnou NPOTEIVETAl yid ToV NPoadIiopIouo TnNG 6€ong cwudTtwy (o€
ypauun, O enmipdveia, OTO XWPO) E&ival Hia anomneipa €i0aywyns Twv PabnTwv oTo
KapTeolavo oloTNPa CUVTETayHEVwY. A) H B€on evog owUATOG KATA WNKOG MIAG YPAMMNG
npoodiopileTal ano pia PETpnon MNRKoug. B) H Béon evdc owpaTtog navw o Wia eninedn
enmipaveia npoadiopileTal ano dUo PETPROEIC Prkoug. N H B€on evog ocwpaTog oTo XWPO
npoodiopileTal and TPEIC YETPNOEIC HAKOUG.

++++++++++++++++++++++
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EvOeikTIKEG ANAVTNOEIG kal METpRoEIg

2. Merpnoeig Xpovou — H AkpiBeia
yia Tov EKnaideuTiko

Eidikoi aToxol

EmdiwkeTal o1 yabnTec: va yvwpioouv TI ovoudaloupe JETPNON XPOVOU — va avayvwpilouv Kal
va katovoualdouv TIC OIaPOPETIKEG CUOKEUEG (aVAAOYIKEG, WNPIAKES) PMETPNONG Tou XpOvou —
va neipapatioTolV Kal va KataAn&ouv o€ CUNNEPAOTUATA Yia TNV akpIBETTEPN duvaTr YETPNON
TOU XpOVOU KATd NEPINTWON, OUNPWVA KE TIC anaItnosic Kal Ta dIaTIOEPeva 0pyava PETPNONG
— va PETPOUV TO XPOVO XPNOINONoI®VTAc opBda Ta KATAAANAG XPOVOUETPA KAl va unoAoyifouv
TN HEON TIUNA NOAAANA®V PETPACEWV — va evnuepwBoUV yia Toug akpifeaTepouc duvaToug
TPOMOUG NETPNONG TOU XPOVOU.

EkTOC Twv €dIkwv OTOXWV ava BeuaTikh evoTnTa, €Xouv TeBei Kal yevikoi oToxol avda

peBOdOAOYIKO BRAMa MOU CUPNANP®VOUV TOV OKOMO TOu MabrnuaTtog, avagepovral de

avaAuTIKa oTIG "0dnyieg yia Tov EknaideuTiko".

Nvwoelc / ApaoTtnpioTnTeg / MNeipdpata and 1o AnPoTIKO X0AEI0
«@uoikG — Epeuvw kal AvakaAUnTtw» E Ta&ng, BIBAio padbnrr: Xpovog — TaxutnTa oeA. 106-
107, TeTpdadio epyaciov: TaxuTnTa osA. 162-163, BIBAio eknaideuTikoU: TaxUTNTa ogA. 219-220

®UAAO Epyaciag 2 yla ToV €KnaideuTIKO

d. naparnp®, NAnpoPopouldal, evilapEpopdl / EVAUCHA EVIIAPEPOVTOG

MapoTpUvovTal ol hadnTteg va oulnTroouyv, Pe Tn Bonbeia Tou/TnG eknaideuTikoU, yia ToO TI
evvooUue OTav {nTdue Tn METpnon Xpovou. [Mpdayuati, ouvnBwc INTAYE TN XPOVIKNA
d1apKela nou pecoAaBei PeTa&U dUo yeyovoTwv N METAEU TNC apXnC KAl TOU TEAOUG €VOC
YEYOVOTOG. Aev PETPAME TOV ANOAUTO XpOvVo, dAAd To OXETIKO XpOVO MnMou €Xel "nepdacer’
and Tnv apxn £wc To TEAOG TNG HETPNONC.

Suveyilovtag Tn oulnTnon yia Ta QUOIKA Kal Pn HEYEBN, OTO GUMNANPWHATIKO OE 2+
undapxel ava@opd oTov TPOMNo HETPNONC ToU XpOvou oTnv apxaia EAAAda pe KAswUdpEeC
vepoU. Enmiong, undapxel evauouarTikn €ikova oto ®E 2 yia Tn HETPNON Tou XPOVOU HE
nAlaka poAoyla, Ta onoia BERaia PETPOUV TO XPOVO ME HIKPR AKpiBeld. ZXETIKA HWE TN
METPNON TOU XpOVOU ONUEPA, KE BAON TIG EVAUOMPATIKEG gIkOVeC Tou OE 2 eival duvaTtdv va
yivel n di1akpion PeTA&U avaloylikwv Kal Yneiakwy poAoyi®V Kdl Tou TpOnou AsiToupyiag
Tougc. 'Ocov a@opd oTnv akpifeia MPETPNONG, @AiveTal OTIGC E€IKOVEC OTI Ta OuVAON
avaAoyika poAoyla HETpoUV To XpOVOo HE akpiBela JdeUTEPOAENTOU, EVW TA MEPICCOTEPA
WneIaka poAdyia PETpoUV TO XPOVO MWE akpiBela €kaTtooToU Tou OeUTEPOAENTOU. 3TNV
EMIKAIPONOINON TWV OXETIKWV HE TN METPNON TOU XpOVoU NANPOQPOPIWY CNUAVTIKA —HNOopEi
va— €ival n oupBoAn Tou/Tng eknaideuTIKoU.

B. oulnTw, avapwTIENdl, UNOBET® / J1aTUNWOoN UNoBECEWV

H oulntnon Twv padnTwv eukTaio €ival va kaTtaAn&el oe unoBEoesiC TOug yia Tnv
anaiToUPevn akpiBela orn PETPNON TOU XpOvou Ot OIAPOPEC MEPINTWOEIG: MeTa&u duo
EMNIOKEYEWY OOU oTov opBaApiaTtpo: akpiBeia €BOONAdWV N MNVWV (EKTOG EKTAKTWV
npoBANUATWYV). 2 aywva Opouou 100 PETPWV: AKPiBEIa €KkATOOTOU TOU OEUTEPOAENTOU.
Miac JIOAKTIKNC "wpac': dkpiBela HeEPIK®V AENT®V. Andioupyiac evog yewAoyikoU
NETPWUATOG: AKPIBEIA EKATOUHUPINV ETWV.

'‘Ooov a@opd oTnV akpiBeld Twv HETPNOEWV TOU XPOVOU, EUKTAIO €ival ol padnTtec va
unoBEoouv OTI auTr €EaptaTtal 1600 and Ta Opyava MPETPNONG KAl TNV akpiBela nou

napexouv (QVvTIKEIMEVIKOG napdayovTac), 60o kal and Tov TPOMo WE TOV Onoio yiveral n
METPNON ano Tov kabéva pacg (UNOKEIPEVIKOG NapayovTac).
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Y. EVEPY®, neipapaTifopal / NEIpapaTiopog

O NeIpapaTIoPoG YiveTal NOAAEG POPEC, ENAVAANMTIKA KAl GUYXPOVWG arno noAAoUc HadnTeg.
'‘Ogol XpnoigonoloUv avaAoyika poAdyla Pe akpiBeia dsuTEpoAENTOU OIAMICTWVOUV ano TIG
NPWTEC YETPNOEIC TNV MEPIOPICHUEVN AKPIREIG TOUC OTN WETPNON TOU XPOVOU, O OXEON HE
auToUg NMou Xpnaidonolouv Yynglakd poAdyla JE akpiBeia EkATOOTOU TOU OEUTEPOAENTOU.
MNapaTiBevTal HEPIKEG €EVOEIKTIKEG TIUMEC METPNOEWV HE aAVAAOYIKO poAOI akpiBelag evog
OEUTEPOAENTOU, Ol onoieg abpoilovTal: 13 + 13 + 14 + 14 + 14 + 14 + 14 + 13 + 14 + 13
= 136 s. Me diaipeon Tou aBpoiouatog did Tou apiBuol (10) Twv HPETPNOEWV MPOKUNTEL:
136 : 10 = 13,6 s. ZTPOYYUAOMOIWVTAG AUTN TNV TIMNA, unoAoyilouhe Tn HEON TIPR TOU
XPOVOU TWV TAAGVTWOEWV HE akpifeia deuTepoAEnTou (UE Oon dnAadn akpiBeia €yivav ol
METPNOEIG): 14 s

MapartiBevTal, €niong, HEPIKEC EVOEIKTIKEC TIMEC METPNOEWV HE WnPIakd poAdl akpiBeiag
ekaTooToU Tou OtuTEPOAEMNTOU, Ol onoieg abpoifovral: 14,20 + 14,09 + 14,34 + 14,40 +
14,51 + 14,28 + 14,23 + 14,21 + 14,24 + 14,17 = 142,67 s. Me diaipeon Tou aBpoiouaTog
01 Tou apiBuou (10) Twv PETPNOEWV NPOKUNTEL: 142,67 : 10 = 14,267 s. ZTPOYYUAOMNOIWVTAC
auTtn TNV TIYR, UnoAoyi(OUPE TN HECN TIUA TOU XPOVOU TWV TAAAVTWOEWV ME akpiBeia
€KATOOTOU TOU DeUTEPOAENTOU (UE 00N OnAadn akpiBeia £€yivav ol JETPNOEIC): 14,27 s .

O! TIMEC NoU €Xouv PETPNOEi Pe akpiBela deuTepoAENTOU JlaPEPOUV PETAEU TOUG. Av UNOTEBEI
OTI Ta poAdyia AsiIToupyoUv owaTd, ol JIAPOPEC NPENEI va oPeIAovTal aTov TPOMO HE TOV 0rnoio
0 kaBe padnTng avTidpd eyKaipwC Kal PMETPA TO XpOvo. H PEON TIPR TOUG €XEl UMOAOYIOTEI,
eniong, We akpiBeia OsUTEPOAENTOU.

O! TINEC Nou €xouv WeTPNBei Pe akpifeia ekaTooToU TOU OEUTEPOAENTOU dlaPEpouy, eniongc,
METAEU Touc. Av unoTebei OTI Ta poAoyia AsroupyoUv OwaoTd, ol OlapopeEC Mpenel va
oeiAovTadl Kai NAaAl oTov TPOMO PE TOV Ornoio o KAbe yabnTng avTidpd €yKaipwg Kal YETPA TO
XPOVo. H JEoN TIUM TOUC £XEl UNOAOYICTEI JE akpifeia ekaTooToU ToU JEUTEPOAENTOU.
SuyKpivovTac oUW TIC NApanavw PECES TIMEG: 14 s kal 14,27 s dIanioTWVOUNE OTI KAl AUTEG
dla@épouv. H péon TIPNA TWV PETPROEWV HE akpiBela €kaTooToU TOU JEUTEPOAENTOU, OPWC,
£xel METPNOEi pe MeyaAUTepn akpiBeia kal npenel va npooeyyilel nepPIooOTEPO TNV
"npaypaTikn” Tiuf (nou noTte d€ yVwpiloulE).

3. ouPnEpaive, KaTaypaPpw 7/ diatinmwon fswpiag

MoAAAnAEG PETPROEIG TOU id10U XpOVou divouv dIaPOpPETIKEG TIMEG. OI dIAPOPETIKEG TIMEG €ival
duvaTto va ogeilovTal ot OIaPOPETIKR akpifeia kABe opydvou n/kai gTov TPOMO HPETPNONG
kaBe neipapatiotn. ‘'Oco PeyaAUTepn €ival n akpifeia Tou opyavou nou HPETPAEl TO XPOVoO,
TOOO PeyaAUTepn €ival kai n akpieia TNG NETPNONG. Eniong, o unoAoyiouodg TNG HEON TIMNG
TWV METPROEWV €Eo0paAUvel TIC d1aPopEC. H peéon TiUR NOAA®V UETPHOEWV NOU EXOUV YiVEl
ME TN MeyaAuTepn duvaTn akpifeia nAnoialel neplocoTepo oTn {nToUMEvVN "npayuartikn”
TIUr TOU XpOVOU.

€. eQappOlw, eENYW, YEVIKEUW / CUVEXNG EAEYXOG
O1 napakdTw MPOTEIVOLEVEC anavTnoeiC gival eVOEIKTIKEC KAl UE KAVEVAV Tporo Oev givai

duvarov va BewpnBouv w¢ ovadikeG. OroisodnnoTe dAAEC OWOTEG EVAAAQKTIKEG 1)
OUUNANPWUATIKEG anavTnoeiC eival anodekTeG, KATA TNV Kpion Tou/Tn¢ eknaldeuTikou.

SUYKEVTPWOE EIKOVEC KAl NANPOMOPIEC yia TN KMETPNON TOU XPOVOU HE AGAAOUG TPOMOUG Kal
opyava.

Kata To napeABov, yia Tn PETPNON Tou XpOVou €xouv xpnaigonoinBei: MeéTpiveg (ouvnowg
MEYAAIBIKEC KAl KUKAIKEG) KATAOKEUEG WE TIC omnoieg NIOTEUETAl OTI yIvOTav NMPpoBAsEwn Twv
IONUEPIWV N TwV NAlooTaciwv. HAlaka PoAdyla nou £dgixvav To Xpovo HECw TNG OKIAG WIag
oTAANG. KAewudpeg vepoU 1 Appou. Avappéva Kepid kal kavrtnAia Aadiou, ota onoia
METpoOUTAV TO YNAKOG Tou KeploU 1 TNV nocdTnTa Tou Aadiou, Kd.

SNUEPA xpnoigonoloUvTal KUPIWG HNXavika poAoyia pe ypavaldia, nou kivouvTtal anod
eAatipia n Bapidia Kal PEPIKEG POPEG EXOUV EKKPENEG, AAAA KAl NAEKTPOVIKA poAdyla nou
AEITOUPYOUV PE KPUOTAAAOUG xaAadia kal NAEKTPOVIKA KUKAWUATA.
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To akpIBECTEPO Opyavo PETPNONG TOU XPOVOU OTNV €MOXN MAC €ival TO "AaTOMIKO POAOI".
AvalnTnos nAnpo@opisg yia Tn Asmoupyia Tou. lMola €ival n akpifeia YETPNONG Tou XPOvou
Mou ENITUYXAVOUWE JE auTo;

H akpiBeia Tou e€ivar 0,0000000000000000001 deuTepOAenTa. H apxn Asiroupyiac Tou
Baociletar otnv "TaAdvTwon" daTtoMwvV Kaioiou OTav O€ aAuTA MNPOCMINTEl  akTivoBoAia
MIKPOKUMATWV (UETPA TO XPOVO MOU KAVOUV TA NAEKTPOVIA TWV aTOMWV Kaigiou yid va
aAAa&ouv enineda eveépyelag 0Tav NPOCNINTEI O AUTA AKTIVOBOAIG HMIKPOKUHMATWV). Z€ AQUTH TN
diadikacia BaaileTal kal 0 opIoHOC TOU DEUTEPOAENTOU.

SupnAnpwuaTtiko ®UAAo Epyaciag 2 + yla Tov €KnaideuTIKO

+++++++++++++++++++++++

SXETIKA YE TN METPNON TOU QPUGIKOU HEYEBOUC TOU XPOVOU HE KAEWUDPEC vepoU, £XOuV
00Bei apkeTEG NnAnpopopiec oTo DE 2+

+++++++++++++++++++++++

vavodeuTepoAenTo (ns) = 0,000 000 001 s, pikpodeuTepoAenTo (Us) = 0,000 001 s,
XIAIOOTO Tou deuTepoAénTou (ms) = 0, 001 s, Aentd (min) = 60 s, wpa (h) = 60 min =
3600 s, nueEpa (d) = 24 h, €Tog (y) = 365 d

+++++++++++++++++ -+

To gUunav dnuioupyndnke, cUPPWVA WE HIa UNOBEaN TNG ENICTAMNG Nou BacileTal oTo VOUO
E=mc?, npiv anoé nepinou 14 dioekatoppupia €tn. H Zwri otn yn dnuioupyndnke, cUp@wva
ME TIC UNOBECEIC TNG EMNIOTAKNG, NPIV ano nepinou 3,5 dioskaTtoppUpla €Tn.

H METPNON TOU XPOVOU HE WNXavika poAdyia akpifeiag dpxioe PeTa To 1200, evw ol
01eBVEiG Hovadeg Xpovou KabiepwBnkav To 1967.

+++++++++++++++++++++++

Ano évav neipapaTioyd PE METPNON TOU MNAKOUG (0 cm) evog Bpaviou and 10 pabnreg,
d1adoxIKd, ol onoiol PMeTpoUV KABE qopd Kal To Xpovo KUAIoNG (0 S) WIag pnartapiac sival
duvaTto va AngBouUv ol €ENG eVOEIKTIKEC TIMEG, and TIC onoieg unoAoyifovTtal 10 JIaPOPETIKEC
TIMEC TNG WEONG TaxuTnTag (o€ cm/s): 118,8 : 2,00 = 59,4 cm/s, 118,9 : 1,86 = 63,9 cm/s,
119,5: 1,93 = 61,9 cm/s, 118,7 : 1,89 = 62,8 cm/s, 118,7 : 1,98 = 59,9 cm/s, 118,8 :
2,04 =58,2 cm/s, 118,9 : 1,87 = 63,6 cm/s, 119,0 : 1,90 = 62,6 cm/s, 119,1 : 1,98 =60,2
cm/s, 118,7 : 2,01 = 59,1 cm/s. Ano auTéG unoAoyileTal n Weon TIPA TNG MEONG TaxuTNTag
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(og cm/s): abpoilovTal ol 10 YECEC TIYEC 59,4 + 63,9 + 61,9 + 62,8 + 59,9 + 58,2 + 63,6 +
62,6 + 60,2 + 59,1 = 611,6 kal To aBpoicua diaipeital d1d Tou apiBuol TwV TIHWV: 611,6 :
10 = 61,2 cm/s (Je oTpoyyuAonoinan).

++++++++++++++++++
TaxuTnTa eWwTOC: 1.080.000.000 km/h = 300.000 km/s

TaxutnTa papabwvodpopou: 45 km : 2 h 08 min = 21,13 km/h = 0,006 km/s

TaxuTtnTa dpopéa 100 peTpwyv: 100 m : 9,58 s = 10,44 m/s = 37,58 km/h = 0,01 km/s
TaxuTnTa Tou fixou otov agpa: 340 m/s = 1224 km/h = 0,34 km/s

TaxuTnTa aywvioTikoU auTokiviTou: 370 km/h = 0,1 km/s

TaxuTtnTa diapuyng nupaUAou ano Tn yn: nepinou 40.000 km/h = 11,1 km/s

TaxuTnTa diacTnuonAoiou Voyager 1: nepinou 60.000 km/h = 16,7 km/s
+++++++++++++++++++++++++++
O xpdvoc nou pegoAaBei yia va ¢Bdoel To wc Tou ‘HAlou atn 'n, éTav n anodcTacr Toug
gival 150.000.000 km, ivai: 150.000.000 km : 300.000 km/s = 500 s =~ 8,33 min.

O xpOvoG nou pecoAaBei and Tn oTiyur nou &va TNAEKATEUBUVONEVO dIaoTNHIKO OXNUAa OTEAVEI
MNvUPaTa pe TNV TaxutnTa Tou QTOG anod TNV EMIPAveld Tou nAaviTn Apn €wc OTou AdBel
odnyiec ano tn 'n, otav n anooraon Apn-Ing eival 318.000.000 km, €ival: 2 x 318.000.000
km = 636.000.000 km - 636.000.000 km : 300.000 km/s = 2120 s ~ 35,33 min.

Av, cUPPWVA PE TNV ENICTAMN, TO NANCIECTEPO 0N ' KMAG OUPAVIO CWWA, OTO OMoIo WMOPEI
va unapxel {wn, €ival JEPIKEC EKATOVTADEC £TN PWTOC, yia napadesiyua 500, n didpKela Tou
Ta&idioU Pe enioTpo®r), €voc diaoTnuonAoiou nou Ba eixe akoun kal TaxutnTa ion PE TNV
TaxuTnTa Tou pwToC (1) Ba nTav 1000 £Tn.

Av n TaxuTnTa Tou diacTnonAociou Ba ATav ion Pe auTr Tou dlacTnuonAociou Voyager 1, n
dlIapKela Tou Ta&idioU We enmoTpo®n 6a fTav noAU noAU PeyaluTepn ...

+++++++++++++++++++++ A+
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EvOeikTIKEG ANAVTNOEIG kal METpRoEIg

3. Merpnoeig Madag — Ta Alaypagpara
yia Tov EKnaideuTiko

Eidikoi aToxol
EmdiwkeTal ol yabnTeg: va dlakpivouv To QuUOIkO PeEyeBoc pala anod To Quolkd PEYeEBOC
Bapoc — va yvwpioouv NEIPAPATIKG TOV TpOMo MWETPNONG TNG paldac kar Tov TpoOMno
unoAoyiopoU Tou BApoug evoC owPAToG MWE Tn Xpnon JuyoU Kal OUVANOPETPOU, ME TIG
OWOTEG HOVADEG — va €E0IKEIWOOUV PE TNV KATAOKEUN KAl XEIpIONO auTooxEdiou CuyoU Kal
TN BaBupovounon autooxediou JUVAHOMUETPOU — vad CUMMANPWVOUV Kal va Xpnaigonoiouv
dlaypdupaTta snigikuvong — padac.
EkTOC Twv €0IKWV OTOXWV ava OgudTikr evoTnTa, £XOUV TEBEl Kal YeVIKOi OTOXOl avd
HeBOdOAOYIKO BrNa Mou CUPNANP®VOUV TOV OKOMO Tou MabrnuaTtog, avagepovral o€
avaAuTika oTig "00dnyieg yia Tov EknaideuTiko".

Ynapxel, YevikoTepd, ouUyxuon oc OAeC TIC PaBuideg eknaideuoncg kar ortnv kabnuepiviy Twn,
dlaxpovika, HETAEU TwV QUOIK®OV Heyebwv "Mala" kal "Bapocg”, emdiwkeral O eIdIKOTEPA N Apaon
auTAG TNG oUYXUONG.

Mpopavag Kai n pala kai To Bapog sival duvatov va PeTpnBoUv kal va unoAoyioBolv Tooo pe To {uyd
000 Kal Pe To duvapopeTpo. Eival opwg B€ua eknaideuTikng €MAOYNG n NPOTagn n Hn HEPIKWV
EVVOIWV, (PUOIK®OV HEYEBWV Kal YVMOEWV, HE KPITAPIA NAIKIOKA, YVWOTIKA | YVwaolakd. Mnv &exvaue
OTI kal o Juyog Icopponiac PETPA pada "éupeoa” AsIToupywvTag €neidn undpyel To nedio BapuTtnTac.
'OpwG, NapaBAEneTal ouxva To Bewpnua TwV ponwv JUVAUEWY Kal ouyKpivovTal padeg. 'ETol kal aTo
duvapodpeTpo {Uyiong napaBAEnoue To VOUO Tou Hooke Kal ouykpivoupe nail padec. EEaAAou, oTta
Kolva oTabud nou npoagEpovTal Kal XpnaigonololvTal yia oUykpion Kai dnuioupyia diaypappdrwv
BaBuovounong avaypagpeTal Jovo n pala Toud.

H eniAoyr Tng METPNONG TNG Padag kal Tou unoAoyiopoU Tou BApoUG 0o auTd TO €MiNEdO YVWOEWV
£YIVE WJE OTOXO TNV aAnNAASIPn TNG oUYXUONG Mou undpxel otnv kadnuepivr {wr: {NTApe 5 KIAG
KPEATOC NMOU 0 NWANTAG WETPAEl eiTe Pe uyo I00pponiag site e duvapopeTpo JUyiong kai pag divel
pada kpeartog 5 kIAwv (d1aBadovTag 5 kg kal gnv avagepovTag To Bapog o Newton!). EEaAAou kai Ta
Kolva duvapopetpa Zuyiong (kavtapdkia) PeTpouv ouvnBwg Tn pada (o kg) kateuBeiav, pPepIka Og
Hovo divouv kal To Bapog (o N) Tou HETPOUKEVOU OWUATOG.

rvwoelg / ApaotnpioTnTeg / Neipduarta and To AnUoTIKO ZX0AEgio

«®uoika — Epsuvw kal AvakaAuntw» E Ta&ng, BIBAIo pabnTr: UAIKG cwuaTta ogA. 12-17, pala —
Bapog ogA. 109 kal 111, TeTpadio pyaciwv: Pala oeA. 23-25, Oykog oA, 20-22, NUKVOTNTA OEA. 26-
27, perpnon dUvaung Bapoug ogA. 174-176, BIBAI0 eknaidsuTikoU: UAIKA owuata ogA. 62-66, pada
0€A. 69-70, OYKOG OeA. 67-68, MUKVOTNTA OEA. 71-72, PETPNON dUvVauNG BAPOUG OEA. 227-228.

| ®UAAo Epyagiag 3 yla Tov eKnaideuTIKO ‘

a. naparnp®, NnAnpo@opouUyal, evoiapEépoldal / EVAUoHa EVOIAQPEPOVTOC

MapoTpUvovTal ol PadnTteg va oculnTtnoouv, Pe Tn PBordeia Tou/TNG eknaldeuTikoU, yid Td
QUOIKA Peyedn pala kai Bapog. Mponyouuevwg, ouveyxifovtag Tn oulnTnon yia Ta puoika
Kal Jdn PeyEBN, npoTeiveTal n oulnTnon va Eekivioel JE Jia ava@opd oTov TPOMNo PETPNONG
Tng palac otnv apxaia EAAGda aAAda kal otn AavBaopevn avriAnywn nou unnpxe TOTE yia
Tn duvaToTnTa PETPNONG TwV "wuxwv" (BA. ®E 3+). AKOMN, NPOTEIVETAlI YIA €PEUvA Kdal
avagopd OoToug NaykOooHIoUG VOHOUG onwg napouacialovral g€ NMOoAAd AOYOoTEXVIKA N Kal
€IKaoTIKA €pya. lMpoTeiveTal n ouldnTnon OTn CUVEXEId va eNIKEVTPpwOei oTo andonaoua
ano 1o BIBAio Tou dnuoTikoU oxoAgiou "AAAo pala ki aAho Bdpoc!™ kalr n avrAnon Tng
OXETIKNG NAnpogopiac va sival n yeyaAuTepn duvaTh. ZTN CUNNARPWON TNG NANpPo@opiag
onNMUavTIK —unopei va— €ival n oudBoAn Tou/Tng eknaideuTikou. (O MpoTEIVOUEVOC
noAAanAaciaocuyog Tng padag, oe xIAIOypaupupa, eni Tov kabapd apibuo 9,8 yia Tov
unoAoyiond Tou Pdpoug, oe Newton, @aiverar PNXavioTikoc, aAAd avaykaiog vyid
npo@aveic AOyoug, npenel de va guvodeUeTal and Tnv unopvnon o1l N NAAPNG UEAETN TNG
BapuTnTacg Ba akoAouBroel og AAAEC TAEEIG ...)
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B. oulNTwW, AvApWTIENAI, UNOBET® / 31aTUNMWON UNOBECEWV

O1 pabnTéc avapéveral va avagepbouv oto Cuyd kal oTo OUVAHOPETPO, WG TPOMOUG
METPNONG 1 unoAoylouyoU Tng padag kal Tou Bapouc. EukTaio eival va kataAn&ouv otnv
unodBeon OTI oTnNV Kadnuepivn YAwooa yiveralr cuyxuon usTaEL'J pdCaq Kai deouq Kabwg
Kal TwV Hovadwv TOUG. Ava(pepopqora oTo BApoC Twv CWHATWV EVW EVVOOUME ™ paCa
Toug, Oegdopévou OTI  XpnoigonoloUWe povadeg palag (ouvnewq, ypapuapia n
XIAIOypappa). EukTaio ival va kataAn&ouv og unoBEceic yia Tn JETPNON TNG palag Pe TNV
Igopponia Twv (UY®V | NE TNV ENINAKUVON JUVAUOMETPWY, KaBWC Kal yia Tov UNoAoyIouo
Tou Bdapouc. Emionuaiverar OTI noAAd and Ta OuvaupdueTpa €ival BaBuoAoynuéva ot
Movadeg BApoug kal HeTpave kaTeuBeiav To Bapoc.

Eival xprioigo o eknaideuTikOC va unovonaoel OTI NPENEl va XPNOIYONOIEiTal £vac eUKOAOC
Kal ypriyopoc Tpono¢ (Unovowvtac aopaA®G Ta OXeTIKG dlaypdauyuaTta, Ta onoia 6Oa
MEAETNBOUV kal Ba xpnoigonoinBoUv OTn CUVEXEID) YIA TN METATPONN TWV TIHWV EVOG
MEYEBOUG o€ TINEC AAAOU peyEBoUG, OTav auTa Ta duo Heyedn oxeTiovTal peTa&u Touc. lMa
napadelyya, MMAOPEl va avageépel TNV nepintwon TG HAalag Twv CWPATWV HE TRV
ENIKMAKUVON TwV OUVAUOUETPWY MOU NPOKAAEl, KABWG Kal TNV NEPINTWON TNG HETATPOMNNG
TWV TIHOV TNG HAlag o€ TINEG BAPOUC TWV CWHATWV.

Y. EVEPY®, neipapaTifopal / NEIpagaTiopnog

Meipapa 1: To daBpoiopyad Twv TIHWV MOU avaypd@ovtdl avayAupa ota oTadud rnou
xpnoigonoinénkav yia Tnv igopponia os opifdvTia B£€on Tou {uyou €ival n pala Tou owPaTog
nou Cuyiotnke. O UNoAoyYIoWOC Tou Bapouc Tou (o Newton) yiveTal Je Tov noAAanAaciacuod
NG TINAG TNG padag (oe xIANIOypappa) eni 9,8. EVaAAGKTIKA, Pnopei va unoAoyioTei and To
aBpoioua Twv Bapwv Twv oTaduwv CUyIonG nou Xpnoiponoindnkav. EvOsikTika, To BApog Twv
orabuwv Cuyiong unoAoyileTal and TIC TIMEC Twv palwv Toug: 1 ypauudplo = 1 : 1000
XIANIOypaupa = 0,001 xiIAidypaupa = 0,001 xiIAldypauua x 9,8 = 0,0098 Newton, 2 ypapudapia
= 2 : 1000 xIAIoypaupa = 0,002 xiIAioypaupa = 0,002 XIAIdypauua x 9,8 = 0,0196 Newton,
5 ypauudpia = 5 : 1000 xIAIdypappa = 0,005 XxIAIOypauua = 0,005 XIAIOypauua X 9,8 =
0,049 Newton, 10 ypauudpia = 10 : 1000 xIAIdypappa = 0,01 xIAidypappa > 0,01
¥IANIOypaupa x 9,8 = 0,098 Newton, ..., 50 ypappdapia = 50 : 1000 xiAioypauua = 0,05
XIANIOypappa > 0,05 xiIAioypaupa x 9,8 = 0,49 Newton, 100 ypapudpia = 100 : 1000
XIANIOypappa = 0,1 xIAioypapua = 0,1 xIAIoypappa x 9,8 = 0,98 Newton K.0.K.

Meipapa 2: AnO TIC aKOAOUBEG eVOEIKTIKEG MEIPAMATIKEG TIWEG palac (O ypauuapia) kai
EnIPNKuUvong (O €kaTooTa Tou WETpou): (10 kar 1,9), (20 kai2,9), (30 kai 3,9), (40 kai
5,4), (50 kai 6,7), (60 kal 7,9), (70 kai 8,9), (80 kai 10,6), (90 kar 11,40), (100 kai 13)
nNPokUNTEl TO NAPAKATw €&vOSIKTIKO Oldypauud. EEunakoustar OTI av eheyxBei To onueio
Icopponiac Xwpic oradud (0 kar 0) npenel va nepiAngBei oto didypappa. O eknaIdeUTIKOG
Mnopel va enionuavel OTI ondavia pia YPApur) Nou npokUNTEl and NEIPAPaTIKEG HETPNOEIG
«nepvasl» and OAa Ta onueia, nNpénel OPWC va MEPVAEl «aVAPESA» ToUu KATd To duvato
(unoéuvnon, ox! anapaitnTa, TnG Bewpiag eEAaxioTwV TETPAYWVWV).
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Ano TNV Naparrpnon Twv KETPHOsWY Kal Tou diaypdupaTog dianioTveTal 0TI 000 NEPICCOTEPA
oTabua Baloupe oTo NIATAKI, TOOO NEPIOTOTEPO €MIKNKUVETAl To eAaTrplo. Ma dinAdcia oTabua
n enmunkuvon eivar nepinou dimAdoia, K.0.k. H euBsia ypapurny nou oxedidoTnKe ekppalgl
ypa@IoTiKa To VOPo Tou Hooke. Eival Xprioigo va enionuavesi —kal auto unopei va eniBeBaiwdei
neipapaTikG— o1 n kKAion TNg euBsiag nou oXedIAOTNKE €EapTdTal and TO €AATNPIO MOU
xpnoigonoinednke. H kAion gival pikpdTepn 000 To EAATPIO €ival "okAnpoOTEPO™.

Enionuavon: Av agaipwvrac O6Aa Ta orabud nou €xouv TonoBetnBei OTO MIATAKI TOU
auToOoXEDIOU dUVANOUETPOU TO onEio Nou dEveTal To NIATAKI JE To EAATAPIo dev enaveABel oTnv
apxn (Tiurf 0) TNG METPOTAIVIAg, auTo anuaivel OTl To eAaTrpIo EENEpace To "OpIo EAACTIKOTNTAC"
Kal NapapopPwOnke poviya. O1 JETPAOEIC NPENEl va enavaAn@Bouv, XpnoiJonoinvTac AlyoTepa
oTabud, woTe To BAPOC TOUC va PNV NapaPopPpwaoel Eava Poviua To eAaTrpio.

MNeipapa 3: And To napanavw evOeikTIKO diaypappa (oUpovTag KOKKIVEG, OpIOVTIEG KAl KADETEC
OTOUG AEOVEG, YPAMMEG, CUMPWVA WE TIG 00nYieg) and Tnv evOEIKTIKN TIMA TNG ENIKMAKUVONG TOU
eAaTnpiou 8,5 €kATOOTA MPOKUNTEl N avTioToIXN TIMM 66 ypauudpia TG padac. To Bapog
unoAoyileTai: 66 ypauudpla = 0,066 XIAIOypaupa = 0,066 XIAIoypauua x 9,8 = 0,65 Newton.

3. oupnepaivw, KaTaypdPpw / diatunwon Oswpiag

Ta napakdtw evOEIKTIKA CUNNEPAONATA NPOKUNTOUV anod Ta NeipauaTa:
Tn pala TwV CWPATWV OUVABWC TN PETPANE pE CUYO, OUYKPIVOVTAC TN ME T OUVOAIKN
pada Twv oTaduwv nou Icopponouv To (uyo.
Eniong, n pada pnopei va peTpnOei kal Ye dUVAPOUETPO, CUYKPIVOVTAG TNV EMINAKUVON
TOU KATA TN METPNON ME TNV €NIJAKUVON NOU NPOoKAAouv oTabud yvwoTtnc palag, agou
0l EMIYNKUVOEIC TOU OUVANOPETPOU €ival avaAoyeg UE TIC MAlEC TWV CWPATWV MoU TIC
npokaAouv.

To BApog Twv CWUATWY €ival duvaTov va unoAoyioTei anod Tn pada Toug.

Ano To neipapa 3 npokUNTEl, €NioNG, WG GUUNEPATHA OTI n oxediaon diaypauudTwy €ival
XPNoiun, agou and TIG METPOUUEVEG TIMEG EVOC and TA QUOIKA PEYEDN Mou OUOXeETI(oUV
gival duvaTo va unoAoyioToUV oI avTIOTOIXEG TIMEG TOU AAAou.

€. EQUPHOIW, EENYW®, YEVIKEUW / CUVEXNG EAEYXOG.
O1 napakdTw MpPOTEIVOUEVEG anavtnoei €ival eVOEIKTIKEC Kal HE kaveévav Tporo Oegv &ivai

duvarov va BswpnBoulv w¢ HovadikeG 1 dEOUEUTIKEG. OnoisoONIOTE AAAEC OWOTEC EVAAAQKTIKEG
N oUUNANPWUATIKEC anavTroeic ival arnodeKTEC, KATd TNV KpPIion Tou/Trnc eknaideuTIKOU.

SUYKEVTPWOE NANPOPOPIES Yia TN HETPNON TNG Halac ue AAAoOUC TPOMOUG Kal opyava:

H pala evoG avTiKEIJEVOU Mnopel va MPeTpnOei pe NAEKTpoviKEC CUYaplEC MECW TNG
napapopewong evog kKpuoTaAAou. Eniong, and Tn WETPNON Tou XpOVOU TAAAVTWONG Tou
OTav NpooapTaTal o€ &va eAaTnplo Kal eEavaykaleTal o€ TaAAVTWOn.

H pétpnon Tng padag Twv AoTpwv YIVETAl ano Tn YETPNON TOU WNAKOUG KAl TnG NePIOdou
TNG TpoxIAg Toug.

MoAAEC PopEG N Pala TwV CWHATIDIWV TOU HIKPOKOOHWOU unoAoyileTal Je Tn METPNON TNG
EVEPYEIAC TOUG Kal Je Baaon Tnv apxn Tng icoduvapiac palac — evepyeiac.

SupnAnpwuaTiko ®UAAo Epyaciag 3 + yla TOV €KNAIdEUTIKO

+++++++++++++++++++
Me TNV KATAOKEUN Kal TN AEIToupyia Tou NpoTeIvOPEvoU auTooxEdiou uyou, PE Baon Tov
aplBuo Kai TIC B€0EIC TWV VOUIOUATWY Nou IcopponolV oTIC dU0 NPWTEC NEPINTWOEICG:

4 vopiopaTta x 2 unodIdIpEdEIC = 2 vodiopaTa X 4 unodialpETelq
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3 vopiopaTa x 2 unodidaip€oslG = 2 vouiopaTa x 3 unodIidipETEIG
0 €KNAIOEUTIKOG YMNOPEI va ENICNNAVEI TNV 100TNTA TWV YIVOUEVWVY, APIOTEPA Kal dg€id, yia
va KAVEl JId €l0aywyn Tou "BewpnuaToC TWV ponwv”, XwPIC va TO KATOVOUAOEI
anapaitnTa. Me Baon TNV enionyavon auTr, ol JadnTeg unoAoyifouv kal NpoBAENOUV HE
noooug Tpdnouc o {uyoG ICOPPONEI OTNV TPITN NEPINTWON:
6 vopiopaTa x 1 unodiaipeon = 2 vouiopata x 3 unodIiaipETEq
= 3 vopiopaTa x 2 unodIialpECEIG
= 1 vOuIoNa X 6 unodIalpETEIG
H 106TnTa Twv YIvOPEVWY apioTepd kal 0g€id nou anaiTeitTal yia Tnv 1copponia Tou {uyou
gival To avapevouevo oupnépacpd. Av avTi Twv VOMIONATwV XpnoigonoinBolv otabud
Cuyiong, €ival eUKoAO va PeTpnOsi N pala avTIKEINEVWV.

+++++++++++++++++++++++

XIAI0ypappo (kg) = 1.000 g oka = 1.282,9 g, Je unodiaipeon Ta dpapia (400)
+++++++++++++++++++++++ -
Mada (og xIANIOypauua) O |0,00|{05| 1 5 10 | 50 | 100
Bapoc (o€ Newton) 0O | 01|49|98 | 46 | 98 | 490 | 980

MNa tn oxediaon Tou OlIayPAPMATOC EMAEYOUNE PHOVO MEPIKA ano Ta (suydpla TIHWV, agou
dlanioTwooUHE OTI Ba oUpoUlE Wia eubeia ypapun.
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Ano To didypapua, pe Tn O1adikacia nou QaiveTal YE TIG KOKKIVEG YPAUHEG, To BApoC Tou
owpaTog pe pala 35 kg npokunTel OTI €ival 340 N. ZuykpivovTag To anoTéAeopa autd Me
TN BewpnTIKA TIUA: 35 kg X 9,8 = 343 N, npokunTel 0TI Ta dlaypaupata ouvhdwc divouv
TIMEC MPOOEYYIOTIKEG, avaAoya He Tn oxediaaor| Toug.

++++++++++++++++++++ A+
Ano Ta NeIpAPATa PE Tov auTooxedio uyo / KpepdoTpa npokUNToUV w¢ cUMNEpAouara oTi:
AUo owpaTta pnopei va £xouv d1apopeTIKO OyKo, aAAd idia pada.
'‘OTav aAAadel oTo oxXfAKa Tou avTiKeigévou, Ogv aAAadel n pala Tou.
AU0 owpaTa Pnopei va €xouv idlo OYKo Kal oxnua, aAAd diaQopeTikn padla.

O OUYKEKPIYEVOG MEIPAPATIONOC Nou odnyei 0 auTtd TA CUPMNEPACNATA €XEl OTOXO TNV
NposToIacia TNG HEAETNC KAl TOV OPICHO TOU PUOIKOU PeYEBOUC NUKVOTNTA.

+++++++++++++++++++++ bbb+

O1 paBbnTec eUkOAa oupnNePAivouv OTI TA OCWHPATA PE HIKPOTEPN MUKVOTATA AUTAC TOU VEPOU
EMINAEOUV OTO VEPO.

+++++++++++++++++++++

O ApxIundng (tov 3° ai. n.X.) Bprke OTI £&va oTePeO owWPa nou BulileTal oTo vepd Xavel
TOOO Bapog 600 €ival To BApog Tou vepoU nou ekTonileTal and To owpa (apxn Tou
Apxiundn). ‘ETol, emNA£EouvV T CWPATA MOU £XOUV HIKPOTEPN MUKVOTNTA Ano To VEPO KAl
BuBilovTal Ta CWPATA NOU €XOUV MEYAAUTEPN NUKVOTNTA AMoO TO VEPO.

+++++++++++++++++++ b+
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EVOEIKTIKEG ANAVTROEIG Kal METPRNOEIG
4. MeTpnoeig Osppokpaciac — H BaBpovounon
yia Tov EKnaideuTikO

Eidikoi aToxo!I
EnmdinkeTral ol pabnTéc: va avtiAngBolv Tn diapopd PETAEU TNC EKTIUNONG Kal TNG METPNONG
TOU QUOIKOU HeyEBoUC Beppokpaania — va dianioTWoouV JE NEIPANATIONO TNV avaykn akpiBoug
METPNONG TNG Beppokpaciac kaTd NepINTWOoN Kal va KATAaAnNEouv O CUUNEPACUATA yid ToV
TPOMO WETPNONG TNG ME aKpiBeEla — va KaTavornoouv Tnv apxn Asiroupyiag kai Tov Tpono
BaBuovounong Tou BEPUOPETPOU — va evNUEPWOOUV Yia EVAAAAGKTIKOUC TPOMOUC WETPNONG TNG
Bepuokpaaiag kal va au@ioBnTolv TIG EKTIUNCEIC I TIG METPNOEIC TNG Bgppokpaaciac xwpic Tn
XPon KataAANAWV opyavwyv Kal Kavovwv PETpNoNnG — va npayuaronololv pe opBO Tpono
WETPROEIC OepUoKPaATiac.
EkTOC Twv eidikwv oToxwv ava OepaTtikn evotnTa, €xouv TeBei kal yevikoi aToxol ava
HeBodoAOYIKO BriHa MOU GCUPNANPWVOUV TOV OKOMO Tou HaBriuartog, avagepovral de
avaAuTIKa oTIC "Odnyiec yia Tov EKNaldeuTIKO".

rvwoeig / ApaotnpioTnTeg / Meipduarta and To AnpoTIKO ZX0AEgio
«QuoikG — Epesuvw kal AvakaAUntw» E Ta&ng, BiBAio pabntr: Bepuokpacia oeA. 40-45,
TETPAdIO £pYACIWV: BEPUONETPO OeA. 70-73, BIBAIO eknaldeuTikoU: OeA. 119-125

®UAAO Epyaciag 4 yla TOV €KNAIDEUTIKO

d. naparnp®, nAnpo@opouydal, evdlapEpopdl / EVauoHa ev3IaPEPOVTOG

>TNV MNEPINTWON TNG €VAUCUATIKAC €IkOvVAG aploTepd ViveTal PETpnon —PeE akpiBeia— TNG
Bepuokpaciac Pe xprion OephoOpETpOU, €V OTNV MEPINTWON TNG e€lkdvag de€id yiveral
npoondbesia eKTIUNONG —KaTtd MpPooeyyIion— TnG Oepuokpaciac HMeE enagry Tou Xeplou
(ouykpivovTag Tn Bepuokpacia Tou avBpwnivou owPAaTog WE TNV EKTIMWHEVN Kal Baci{OPevol
oTNV ePneipia pag). =To oupnAnpwuaTikdO ®E 4+ Jivovtal evavoupata kal napadeiyuara /
neipapaTa vyia neparepw oulATnon OXI MOVO yid TNV KATA MNPOCEYYIoN EKTINNON TNG
BeppoKpaciac Je To CWHA PJAc, aAAd Kdl yid TNV UMNOKEIJEVIKOTATA AUTHC TNC EKTIUNONG.

B. oulNTwW, aAvapwTIEPAI, UNOBET® / 31aTUNMON UNOBECEWYV

'OJWC, Kal ol YETPAOEIC TNG Bepuokpaciac Ye BepuodpeTpo dev eival navrta akpipeic. H
oulnTnon eival eukTaio va kataAn&el, pye Tn Bonbeia Tou/TNG €KNAIDEUTIKOU, OTI Mia
Aaveaopévn PETPNON TNG Bepuokpaaciag ival duvaTov va opeiAeTal oTo BEpUOPETPO NMou
XPNOIKONoIoUKE 1) OTOV TPOMO KE TOV OMNoio PETPALE.

To BepudueTpo pnopei va OuoAeIToupyel AOYW KAKNAG KATAOKEUNG Tou 1N AOYW KAKNG
BaBuovounaonc Tou, dnAadn ol evOeiEEIC TOU PNOPEl va Pnv €ival oTIC owoTEG BE0EIC N N
Xapa&n Tng kAigakdc Tou va sivalr Aavbaopévn (Nx. ol YPAUMEG va HUNV 10ANEXOUV KTA.).
Ano To padnua Twv PUOIKWV OTo dNUOTIKO OXOAgio ol pabnTeg yvwpilouv OTI To O TNG
kAigakag KeAoiou (Celsius) avTigToixei oTn Bgppokpacia nnEng Tou vepou, evw To 100 TNG
KAigakag avTioToixei oTn Bepuokpacia Bpacuou Tou vepou.

MOeavoTata, OpwG, Pia AavBaopevn PETPNON TNG Oepuokpaciac o@eiAeTal oTov TPOMNO HE
TOV 0Moio geiC KAvaue TN HETPNON.

Y. EVEPY®, neipapaTifopal / NEIpagaTiopNog

MNeipapa 1 (yia Tov EAEyXO TOU OEPUOPETPOU)

Availoya pe Ta OilaBeoiya BepuduETpa olvonvelUPaToc, ol padnTtég €ival duvaTto va
XWPIoTOUV O€ 10ApIOPEC OPAdEG KAl va KaAUwouv TIG evOei&elg (YPaAUMEG Kal apiBpouc) e
XapTi KAl aUTOKOAANTO dlapaveég NAACTIKO, ONWC avapepPeTdl aTic odnyiec. Eival npopaveég
OTI N KAion Pe Tnv onoia @aiveTal oTnVv avTioToIXN €IKOVA va TOonoBeTeiTal To BEpUONETPO
oTo vepO nou Bpadel eniBAAAETaAl yia va ano®eUyeTal —katd 1o duvaTo— n uyponoinon Twv
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aTHWV ENAVW OTO NAAOTIKO KAAUPWG Tou BeppopeTpou. H onueiwon (We aveEitnAo
Hapkadopo) TV YPARH®V MOU avTIoToIXoUV oTIG Beppokpacieg 0 °C kar 100 °C sival eUkoAn
oTO0 NAAoTIKO (agou okouniaTel). Mo dUOKOAN €ival n diapépion TNG YETAEU Toug andaoTaong o€
100 (A 10) ioa diaoTrpaTa, OPwS {NTOUPEVO TOU MEIpAPAToc sival oxl N akpiBng Baduovopnon
Tou BegpuopETPOU, AAAG N digpelivnon Tou TpdMou kal Tng diadikaoiag TnG. EUkoAa Opwe, HE
autd TO neipaud, dlIANMIOTWVOUV Ol PABnTeEC TNV apxn AEIToupyiag Twv XPNOIKMOMNoIOUPEVWV
BepUOPETPWY  olvonveluaTog, ouvdgovTag Tnv augnon / peiwon Tng Oeppokpaciac Pe TN
01aoTOAr / GUOTOAR TOU olvonveUNAaToc.

EE€unakoUeTal OTI €ival eukTaio ol JabnTEC va OUYKPIVOUV OTn OUVEXEId TN Baduovounaon Toug
KE AQUTR TOU KATAOKEUAOTH TOU BEPUOUETPOU, NPENEl OPWG va avapepBei anod Tov ekNAIOEUTIKO
OTI Ol YETPAOEIG TNG BepUoKpaciac TNS NAENG Kal Tou BpacuoU Tou vepoU €ival akpIBECTEPEC
OTav XpnoiJonoloUUE aneoTayphevo (Xwpic alata) vepo. EEAAAou, {nToUpevo Tou MeEIpAPATOC
gival ox1 n akpiBrc Baduovounon kai diopBwon Tou BepUOMUETPOU, AAAG n dlgpelivnon Tou
Tponou Kal Tn¢ diadikaoiag Tne.

H diadikacia Tng Babuovounong BepuopeTpwy (fi poAoyiwv) eival duvato va enavaingBei and
TOUC MabnTég, OxI kKAvovTag €vav nAnpn nivaka evOeiEewv, aAAd ouykpivovTag TIC eVOEIiEgIg
AAwV BeppopeTpwv (N poAoyiwv) e BepudueTpa () poAoyia) nou BswpouvTal akpifn Kal
dI0pBwVoVTAG Ta, KaTta nepintwon. M., av dianioTwBei OTI To BEpUOPETPO (N TO POAOI) HaAC
OeiXVel HIKPOTEPEG TIUEG, va TIG JlopBwaouv NpooBETOVTAG O,TI NPENEL.

Meipaua 2 (yia TNV €pguva Tou TPOMoU PETPNONG)

Katd Tn dieEaywyr Tou NeipauaTtoc, €ival Xproiho va ava@epBei anod Tov ekNaldEUTIKO O OPOG
"napdAAaén” nou anodidel To o@AAuUa avayvwong AOyw £0(AAPEVNC ONTIKNG ywviag (yYwvia
METPNONG) KAl TO YEYOVOG TOU €MNPeAcHolU TwV eVOEIEEWV €VOC BEPUONETPOU UE TNV avanvon
Hac n To XEPI MAG Mou anpOOEKTA AKOUUNAWPE O auTo. Eival npogpaveg 6T atn deUTepn €ikdva
yiveTal n owoTdTEPN —Kal yI' auTd avauEVOUUE va €ival nio akpiprnc— perpnon. EukTaio sival o
EKNAIDEUTIKOG va avagepel OTI O AuTn TNV NEPINTWON 0 NapatnenTC KoIralel To OepUOUETPO
kabera npog autd. ToTe N ywvia PErpnong gival 90 poipwv (90°).

3. oupnepaive, KaTaypdPpw 7/ diatunwon Oswpiag

Ano To Meipapa 1

O1 JeTpnoelg Bepuokpaciac sival duvaTto va divouv AavBaoueEveG TIMEG TNG, AOYW KAKAG
KATAOKEUNG 1N KakAg Paduovounong Tou BepUoOPETPOU  MoOu  Xpnolgonolsital. H
BaBuovounon Twv OepUOUETPWY YiveTal Ue BAocn KANOIEC TIMEC ava@opdc ((PUOIKEG
oTabepec), onwg n Bepuokpacia NAENG kal Bpacpol Tou vepou.

‘OTav anaiTouvTal akpIBeic YETPROEIS Bepuokpaaiag, Npénel va eAEYXOUHUE TO OEPUOUETPO
Mag kal va d1opOwVoUNE TIC TIMEG Tou, av XpelaleTal.

Anod To Meipapa 2
O1 petproeic Beppokpaaiag ival duvaTd va divouv AavBaouEVEC TIMEG TNG Kal AOYW KAKNAG
METPpNONG and gudc. H anooTaon kai n ywvia gETpnong ival ol onUavTikOTEPOI NApdyovTeG
nou unopoUvV va ennPeacouV TIG HETPNOEIG HAG. SUYKEKPIKEVA:
- N anocTacn napaTtnpenong va €ival TETold WOTE N TIMA Tou BEPUOMPETPOU va [NV
ennpeadleTal ano Tnv avanvorn pag n and To ayylyua pag

- N napaTtnpnon va yiveral KaBera npog To BepUOUETPO (N Ywvia NapaTrpnong oe oxeon
ME TO BepuOUETPO va cival 90°)

€. EPAPHOLW, EENY®, YEVIKEU® / CUVEXNG EAEYXOG.

O1 nNapakdTw MPOTEIVOUEVEG anavtroei €ival eVOEIKTIKEC Kal HE Kaveévav Tporo Oev &ivai
duvarov va BswpnBouv wc¢ LovadiKeS 1N deOLIEUTIKES. OroleodnnoTe AAAEC OWOTEC EVAAAAKTIKEG
N ouuUNANPWUATIKEG anavtnoeig ival anodeKTEC, KATd TNV Kpion Tou/TnG eknaidsuTIKOU.
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SUYKEVTPWOE EIKOVEC Kal NANPOPOPIEC yia Tn NETPNON TNG Bepuokpaciag Pue aAAa opyava
Kal aAAoug Tpdnoug:

Ta ouvnBiopéva BepuoueTpa oivonveluaTog (kair udpapylpou, Ta onoia OPWC NMpENEl va
xpnoigonoiouvTal Je HEyYAAn npoaooxn, yiaTi o udpdpyupog €ival enikivduvoc yid TNV UYEia
pag, av onacel To BepUOUETPO) AeIToupyoUyv We BAaon Tn dIACTOAR 1 CUGTOAN TwV UAIKWV,
oTav OeppaivovTal | wuxovTtal, oNwc dianioTwbnke Ye To neipapa 1. AAAa BgpudueTpa
AEITOUPYOUV HETPWVTAC TNV NAEKTPIKN aywyIdoTnTa €vOg MeTAAAou (Koiva wnoelaka
BEPUOPETPA) 1 TNV NUKVOTNTA EVOG UypoU (BepuopeTpo FaAiAaiou).

H peTpnon Tng Beppokpaciac PMopel va Yivel KAl JE Tn METPNON TNG AKTIVOBoAiag nou
EKNEYNOUV TA CWHPATA AOYW TNG BEpUOKPAaTiag Toug, PUE TN XPron unépubpwv aiodnTrhpwv
(nupoOpETPa, BEpUOKANEPEG K.A.).

SUYKEVTPWOE €IKOVEC Kal NANPOQOpPIEG yia Tn AsiToupyia TnG OepUOKAMPEPAC, TIG
duvaToTNTEC TNG Kal TIC €PAPMOYEC TNG. MpOTeIve €ESIBIKEUPEVEC £PAPUOYEC TNG OTA
NEIPAPATA PUOIKWV ENCTNHOV.

H Bepuokduepa oxnuatifel €lKOVEC ME T XPNon unepubpng akTivoBoAiag, onwg ol
OuUVNOIOUEVEG KAPEPEC OXNMATICOUV EIKOVEC XPNOIKMONOI®VTAC TNV 0pdTrn akTIvoBoAia. Me
TN OepPOKAPEPA PMOPOUUE va METPNOOUME WE PEYAAN akpiBela Tn Oeppokpacia anod
andéoTtaon, kABw¢ kal TN Oepuyokpacia JlAPOPWV MNEPIOXWV €VOC AVTIKEIHEVOU.
XpnoigonolgiTal yia Tov €AEyXo TnNG OegpHIKNG MOVWONG KTIpiwv, yia Tn HETpNON
Bepuokpaciac aTtopwyv and pakpld (yia d1acwon, yia KatanoAéunon Tng €€anAwaong 1wv
K.d.), yia Tn HETpNONn Tng Bepuokpaciag eEapTnUdTwy PNXAvwv 0 wpa AsiToupyiag, yia
TNV avixveuon dlappowv NETPeAAiou KaBwg Kai ToV EVTOMNICHO NAayoRoUV®V.

2e &va eknaldeUTIKO €pYAcTPIO PUOIKWV EMNICTNHWY, N BEpUOKANEPA PNOPEI va evTonioel
nepIOXEC dIAPOPETIKNC BepUoKpaciac os NeIpANATa TPIRNG OTEPEWV CWHATWY, NAEKTPIKWV
KUKAWUATWV, XNUIKOV avTIOPACEWY KTA.

SupnAnpwuaTtiko ®UAAo Epyaciag 4 + yla Tov €KnaideuTIKO

++++++++++++++++++++++ b

KdvovTtac To neipapa pe 1a Tpia doxeia nou nepiypdgperal oto ®E 4+, o pabnTAC EKTIUA:
HE To daxTUAO Tou aploTepoU XeploU Tou (rMou To €iXe Npiv oTo doXeio 3 PE To KPUO VEPO)
OTI To vepd aTo doxeio 2 €ival (eoTo Kal e TO dAXTUAO Tou de€loU XepioU Tou (Mou To €ixXe
npiv oto doxeio 1 e To (€0TO VEPO) EKTIYA OTI TO vEPO 0TO dOXEIO 2 gival KpUo.

+++++++++++++++++++ e+

KavovTtag 1o neipapa pe To Bpavio, o yabnTtic katd kavova eKTINA PE TO OAXTUAO Tou OTI
n Geppokpacia Tou EUAou | Tou XapTioU €ival uwnAOTEPN and auTrn Tou MPeTaAAou. Ol
napatnpnoeic Tou Ba peAeTnBolv kal Ba €Enynbouv oto ®E 5+ yia Tn BepudTnTa KAl TN
Bepuokpaaia.

++++++++++++++++++++++

EvOeIKTIKEC PeTpRoslg Oeppokpaaiag (Mia pEpa Tou OkTwRpiou ornv ABrva): Tou vepou
™G Bpuong = 19 °C, Tou nepiBaAiovToc, €Ew anod To oXoA&io A To oniTi = 25 °C, Tng Ta&Ng
A evog dwuatiou = 27 °C, Tou wuysiou = 3 °C, Tng katawuing = -9 °C. OI padnTeg
OUYKpivouVv Kal axoAIalouv TIC HETPROEIC KAl TIG EKTIMAOEIC TOUC, ENIBERBAI®VOVTAG KAl NAAI
OTI Ol EKTINNOEIC TNG BEpUOKPATIAG €ival Pn akpiIBeic og OXEOEIC WE TIG YETPNOEIC TNG ME
BepUONETPO, aAAd KAl UNOKEIUEVIKEC.
++++++++++++++++++++
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O1 avTIOTOIXIOEIC TWV TIM®WV MoU PETPrBnkav oe BaBuoucg KeAoiou (°C), 0TO NponyoUuHEevo
epWTNMA, NpokUNTouV o€ BaBuoug dapevart (°F): 19 °C = 65 °F, 25 °C =75 °F, 27 °C =
80 °F, 3°C =35°, -9°C =12 °F. O1 pabnTtéc dianioTwvouv eUKOAa (ME UNOAOYIOUO Kal
ouykpion) OTI To dldypaupa Jivel NPOCEYYIOTIKEC TIUEGC OE OXECN ME AUTEC aAno Tn
HaelnuaTikn oxeon.

++++++++++++++++++++

O1 peTproeic TNG Bepuokpaaiag nepiBailovTog, kABe pia wpa (ano TiG 06:00 WEXP! TIC
24:00), Jia Tunikn nUépa kai vuxta Tou OkTwPpiou oTnv ABrva avaypda@ovTal eVOEIKTIKA
oTn ouvéxeia: (06:00, 15 °C), (07:00, 14 °C), (08:00, 14 °C), (09:00, 16 °C), (10:00,
17 °C), (11:00, 18 °C), (12:00, 19 °C), (13:00, 20 °C), (14:00, 21 °C), (15:00, 21 °0C),
(16:00, 21 °C), (17:00, 20 °C), (18:00, 19 °C), (19:00, 18 °C), (20:00, 18 °C), (21:00,
17 °C), (22:00, 17 °C), (23:00, 16 °C), (24:00, 16 °C).
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O1 napartnpnosic Twv PHabnTwv agopouv cuvnBwg aTnv avodo Tng Bepuokpaaciac anod To
npwi HEXP! TO HECNMEPI N TIC NPWTEG ANOYEUHATIVEC WPEC Kal nv kaBodo TngG Bepuokpaaiag
and To anoyeupha MEXP! TNV apxn TnG enodpevne HEPaAg. O1 eAAXIoTEG BEPUOKPATIEC TOU
EIKOOITETPAWPOU ONMEIOVOVTAl oUVABWG KaTd TNV avaTtoAn r Kal Aiyo YETA TNV avaTtoAn
Tou nAiou, dedopévou OTI n yn €E€akoAouBei va wuxeTal pye pYeyaAUuTepo pubuod am’ o,Ti
BeppaiveTal akoun kal Aiyo Xpovo HETA TNV AvaToAn Tou nAiou. AvTioToixa, Ol WEYIOTEG
BEPUOKPACTIEC TOU EIKOCITETPAWPOU CNUEIMVOVTAl OUVNABWC KATA | YETA TO PECoUpAvnua
TOU nAiou. MeTd TO Peooupdavnua Tou nAiou kal héExpl Tn dUON Tou, Ol NAIGKEG AKTIVEG
npooninTouv e dIapKwe Kal PIKpOTEPN KAion oTnv enipdveiad TNG yng, WoTe n BEpuavon
TNG va yiveTal ue PMIKPOTEPO pubuo anod Tnv WUEN TnG, AOYw akTivoBoAiag Tng BgpuoTnTag
TNG Npog To dIACTNUA.

+++++++++++++++++++ R+

AVTi TwV CUMBATIKWV OEPUONETPWY, XPNOIMONoloUvVTdl ORuUEPa dIapKWE Kal NEPICOOTEPO
"aigbnTnpeg Oeppokpaciac’. O  aiodnTipeg Oeppokpaciag e€ival and Toug nio
d1adedopévoug alobnTAPEG Nou XpnoidonolouvTal o dlacUvdeon ME TOUG NAEKTPOVIKOUG
unoAoyioTeég (MEow €101koU opydvou) yia Tn ANWn METPROEwV dlapopwyV (PUOIKWV
pHeyeBwv. XpnoigonoloUvTal yia TNV auTtopaTtn AQWn TIHwv Beppokpaciac kali Tnv
KaTaypagr Touc¢ KaTeuBeiav OTOV NAEKTPOVIKO UMOAoOyIOoTr. AsiToupyoUv He Bdaon Tn
MEiwoN TNG NAEKTPIKAG aywyIHOTNTAG Twv METAANWV (QUENON TNG NAEKTPIKNAG TOUG
avtiotraong), otav au&averar n Oeppokpacia. Apa, MeTpATal autopara and Tov
NAEKTPOVIKO UNOAOYIGTH N NAEKTPIKN avTioTaon Tou aigbnTrpa Kai n TiPn Tng avTioTaong,
MeE Tn Bonbeia kataAAnAou diaypdppatog Babuovounong, UETATPENETAI OE  TIUN
Bepuokpaciac. To MNAEOVEKTNNA TOUG €ival OTI A€IToupyoUv akOWn Kal o€ avTigoeg
ouvOnkeg (n.x. kKata Tnv diadikagia XNMIKWV avTidpdoswyv napouacia ofEwv n BAGEwvV N
MEOA o€ uypa), METPOUV O OUVEXWG YIa PEYAAa Xpovika dlacTnuarta r JeTpolUv oTIyHIdia
og nNoAU pIKpG Xpovika dlacTnuartad. Suvnbwcg ol aiobntrpec Beppokpaciac pnopoUv va
xpnoigonoinBouv yia PETPNOEIG Bepuokpaoiac and -25°C €éwg 125°C, ue akpifeia nou
Eekivael ano 0,03°C.

++++++++++++++++++++++

OepUOKPATIEC TOU AvBPWNIVOU CWUATOC nou Eenepvouv Touc 37 °C nepinou ovopdlovTal
"nupetdc” kalr Oewpouvtal katd kavova anod TougG yiaTpoUC OCUPNTWHA  KAnoiou
NPoBANUATOG NOU UNApPXEl OTO avBpwnivo owud. Mepika ano Ta npoBAnuata autd sivai ol
AOIHWEEIG, AOYW TNG €1I0BOANG HIKPOBiWV OTOV 0pyaviopo, f ol PAEYHOVEG / €peBIONOI Nou
npokaAoUvTal ano PIKPOTPAUMNATIONOUG, HIKPORIa KAl AAAEG aITiEG.

++++++++++++++++++++++++
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EVOEIKTIKEG ANAVTROEIG Kal METPRNOEIG
5. Ano Tn OgppoTnTa oTn OepHokpacia — H Oepuikn Icopponia
yia Tov EKnaideuTikO

Eidikoi oToXO0I

EmdinkeTal ol pabnTéc: va oulnTrioouv yia Tn diapopd aAAd kal Tn oxeon Bepuokpaaiag
kal BgpudTNTAC — Va neipapaTioToUv yia va avayvwpifouv TiG d1adikaoiec nou odnyolv Td
oWNATa og BepUIKN 100pponia — va €ENyouv PE TO HIKPOKOOHO TIGC AUENCEIC / HEIWTEIC TNG
Bepuokpaciac — va aoknBoUv aTn AQWn Kai Kataypagr ocipdG YETPAOEWV BEpUOKpaaciag
Kal Xxpovou — va acknBouv otn dnuioupyia diaypaupdtwyv Bgppokpaaiac — xpovou kabwg
Kal oTnv aglonoinor Touc.

EkTOC Twv sIdikwv oTOXwv avda Oguarikn evotnTa, €xouv TeBei Kal yevikoi OTOXOl avd
HEBOdOAOYIKO BRAMa MOU CUPNANP@VOUV TOV OKOMO Tou MaBrnuaTtog, avagepovTdl Og
avaAuTIKa oTIG "0dnyieg yia Tov EKNaideuTiko".

rvwoelc / ApaotnpioTnTeg / Neipduarta and To AnUoTIKO ZX0Agio

«®DuaIkd — Epeuvw kal AvakaAunTtw» E’ Ta&ng, TeTpadio epyaciwv: Bepuokpaacia-8epuoTnta duo
EVVOIEG OIAPOPETIKEC OEA. 74-77, BIBAIo padnTh: ogA. 42, 44, 55, BIBAI0 eknaldeuTIKOU: OEA.
119-121, 126-129, 3T TAENG, TeTPAdIO €pyaciwV: N BePUOTNTA PETAPEPETAl UE PEUPATA OEA.
54-56, BIBAiIo padnTtn: oeA. 48, 51, BIBAio eknaideuTikoU: ogA. 105-106, 109-111.

| ®UAAo Epyaciag 5 yla TOV €KNAIdEUTIKO

d. naparnp®, NAnpoPopouldl, evilapEpopdl / EVAUCHA EVIIAPEPOVTOG

'ONwG avapEPETAl 0TO €VOETO TOU PUAAOU €pyaciag «Oepuokpacia — OepudTnTa: AUO €vVOIEG
OIAPOPETIKEG»: N BepPOTNTA €ival evEPYEIa MOU PEEl NAVTOTE ANO TA OWHATA PE UWPNAOTEPN
Bepuokpacia Npoc Ta oWHATA PE XaunAOTEpn Bepuokpacia, evw n Oepuokpacia PAg deixvel
noco Bgpuo ) Puxpod eival Eva owud.

>To €pWTNMA noia €ikova, N A n n B, nponyeital xpovoAoyikd, n anavrtnon sivar ot n B
nponyeiTal XpovoAoyikd.

EvdeikTikr) €€nynon: Ztnv sikdva B, oTo noThpl apiotepd npénel va undpyxel vepd uWwnAng,
apou and Tnv enipdavelid Tou Byaivouv udpartuoi, evw oTo noThpl de€id, onou undapyel vepod
Kdl Nayog npenel n Bepuokpacia va sival xapnAoTtepn. H Beppokpacia oTo noThpl aploTepd Ba
peliwveTal kar Oev Ba Byaivouv udpaTuoi, evw n Bepuokpacia orto nothpl 0g€id Ba au&averal
kar 6a Aiwoel 0 Nayocg, ONwc Paiveral va oupBaivel oTa noTnpia Tng ikovag A.

B. oulnTw, avapwTIEPAI, UNOBET® / d1aTUNMWON UNOBECEWYV

O1 paénTéc unoBeTouv OTI apou «n BeppdTNTa ival eVvEPYEIa Nou pEel NAVTOTE and Td owUATa
ME TNV uWnAOTEPN BepoOKPacia NPog cwPaTa PE XapunAOTEPN BepUoKPacia» Kal «Ta owuaTa
ano Ta onoia peel () eknéuneral) OgpudTNTa WUXOVTAl, EVW Td CWHATA OTa onoia peel (N
anoppo®ouV) BepudTnTa BepaivovTais:

TO NOTAPI ME TO BepudTEPO veEPO Ba WUXETAI, EVW TO MOTNPI UE TO WuXpOTEPO vePd Ba
BeppaiveTal Ewg OTOU ol BEPUOKPATIES Yivouv ioeg HETAEU TOUG Kal i0eg e TN Beplokpacia
TOU NePIBAAAOVTOG.

EEunakoUeTal OTI yia auTr Tnv €&EAIEN Tou nelipduartog n Ospuokpacia Tou NePIBAAAOVTOC
npénel va €xel kanoia evdiaueon TIMN (META&U Tng Bepuokpaciag Tou OgpuoU vepolU e
udpatuoUc Kkal TNG Oepuokpaciag Tou Wuxpou vepoU Me ndayo), Onwg ouppaivel TIG
NEPICOOTEPEG EMOXEG OTN XWPA MAG.

Y. EVEPY®, neipapaTifopal / NEIpAHATIONOG
MapaTiBevTal PHEPIKEG EVOEIKTIKEG TIMEC TwV METPNOswv (Xpodvog, 61): (1, 67), (2, 61), (3,
55), (4, 50), (5, 47), (6, 45), (7, 44), (8, 43), (9, 42), (10, 42), (11, 41), (12, 41), (13,
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41), (14, 40), (15, 40), (16, 40), (17, 40), (18, 40) kai (xpdvoc, 82): (1, 23), (2, 26), (3,
29), (4, 32), (5, 34), (6, 35), (7, 36), (8, 36), (9, 36), (10, 36), (11, 36), (12, 37), (13,
37), (14, 37), (15, 37), (16, 37), (17, 38), (18, 38) KAl TO OXETIKO OIAYPAUMA.

Ol TIYHEC TwV BepUOKPACIWV TOU BEpPOTEPOU apxika vepoU Tou OOXEIOU PEI®VOVTAl Kal N
KaunuAn nou TIC aneikovilel (ovoudleTal kapnuAn WPUéneg) €xel kabodikn nopeia. AvTiOeTa,
ol TIMEG TWV OEPUOKPATIOV TOU WUXPOTEPOU apXika vepoU TnG Aekavng au&avovTal Kai n
KaunuAn nou TI¢ aneikovilel (ovopaleTal kapynuAn B€puavoncg) é€xel avodikn nopeia. AuTto
OUMBaivel PEXPI TN XPOVIKN OTIYMNA nou ol Bgpuokpacieg Tou vepoU oTo JOXEiO Kal oTn
Agkavn yivouv nepinou iocec. AnNo To onueio auTtd Kal PETA ol Bepuokpaacieg eygavidovral
va akoAouBoUv napdAAnAecg, opilOVTIEC euBeiec ol onoieg¢ PETA and ApkeTd xpovo Ba
OUMNECOUV.

3. oupnepaivw, KataypadPpw / diatunwon Bswpiag

'Onw¢ £xel unoTebei, To BepudTEPO vEPO Tou doxeiou WUXETAI, XAvovTag BepUOTNTA, EVW
TO WuxpoTepo vepO TNG Askdvng Oepuaiveral, naipvovrag BepudtnTa, €wG OTOU Ol
BepUOKPATiEC Yivouv TeAIKA ioec. To @aivouevo auto ovopddletal «Bepuikr 1copponia» (n
«Beppokpaaciakr 100TNTA»).

€. EQAaPHOlW, EENY®, YEVIKEUW / CUVEXNG EAEYXOG.

O napakdTw TrPOTEIVOUEVEC anavinoeic eival eVOEIKTIKEC Kal HE Kavevav Tporo Oev givai
duvarov va BewpnBouv w¢ LovadIKeS 1) OEOLEUTIKEG. OrnolegdnnoTe AAAEC OwWOTEC EVAAAAKTIKEG
N oUUNANPWUATIKEC £QAPUOYEC Kal anavtrioeic eival anodekTEC, KATd TNV Kpion Tou/Tng
EKMAIOEUTIKOU.

Ta @aivoyeva TG B€ppavong kal TG WUENG 1 To (aivouevo TnG BepUIKAG 100pponiag
napatnpouvTdl NoAU cuxva otnv kadnuepivn {wn yupw pac. 'Eva (eotd noTtnpl yaAd
KPUWVEI O€ &va Kpuo dwPATIO, TO NAywHEVO owua Pag (eoTaiveral og eva (e0TO dwATIO,
£€va nayakl gTo avayukTiko BepuaiveTal kal AIOVEL, Eve To avayukTiko wuxeTal. MaAiora,
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napartnpsital 0TI N WUEN kalr n B€pupavon yivovralr T6co TaxUTeEpa 0600 n dlaPopda TNG
Bepuokpaaiag sival peyaAuTepn.

MMapariBeral evoeIKTIKN €ENynon TnG au&nong n Ueiwonc TnG BEpLIOKPAciac Twv OWUATWV
TOU AKPOKOOLIOU LE TIG KIVIOEIC TWV HOPIWV TOU UIKPOKOCLIOU.

'Onw¢ €xel avagepBei kal anodeixbei he neipduara, n av&non TnG Oepuokpaciac €vog
OWHATOG OPEIAETAl OTNV NPOCPOPA OTO oWHA BepUOTNTAG, dNAAdN evépyeiac. H evépyeia
— BeppOTNTA AQUTH AQUEAVEI TIG OUVEXEIC KAl TUXAIEC KIVIOEIG TWV HOPIiwV TOU OWUATOC Kal,
EMNOPEVWC, AUEAvVEl TNV KIVNTIKN €vEpyeld TOug Tnv onoia ovopdloupe BepuIkn evEpyeld.
'OuwC TN BepUIKn evEpyela evOC owpaTog TV avTiAauBavopaoTte and Tn Bepuokpacia Tou.
H al&non Tng OepuIknC evépyeldg Tou onuaivel kar avénon Tng Oepuokpaciag Tou.
AvTioTpo@a €EnyoUuE TN PEiwon TNG Beppokpaciac evog owuaToc.

ZupnAnpwpuaTtiko ®UAAo Epyaciag 5 + yla Tov eknaideuTIKO

++++++++++++++++++++++

OepudTnNTa €EKNEUNETAI ANO OWMATA UWNAOTEPNG Bepuokpaciac, &vw BepuorTnTa
anoppo@dral and cwPaTa xaunAoTepnc Bepuokpaaciac.

Ta owpaTta nou €xouv WeyaAUTepn Bepuokpacia WUXOVTAl, VW TA CWUATA MNOU €XOUV
MIkpOTEPN Bepuokpacia (eoTaivovTal.

+++++++++++++++++++++++

MapaTiBevTal PEPIKEC EVOEIKTIKEG TIMEG HETPNOEWV (XpOvoc, Bepuokpacia owAnva Je Taivia,
Bepuokpacia owAnva xwpeic Tavia): (1, 65, 65), (2, 62, 57), (3, 59, 48), (4, 56, 41), (5,
52, 34), (6, 48, 26), (7, 44, 21), (8, 41, 18), (9, 38, 15), (10, 35, 14), (11, 32, 13), (12,
29, 12), (13, 27, 11), (14, 26, 10), (15, 24, 10), (16, 23, 10), (17, 22, 9), (18, 21, 8),
(19, 20, 7), (20, 20, 7) kal To OXETIKO OlIdypauua.
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>TNV KapnuAn WU&ng Tou vepoU OTOo OWARVA XWpIic Talvia n Bepyokpacia YEI®VETAl PE MNIO
YPAYOPOUG puBuoUG oTnV NEPIOXA TIHWV and 65 °C £wg 15 °C.

>TNV KAPnuAn Wuéng Tou vepoU OTO OWANRvVA ME Taivia n Beppokpacia HYEIOVETAI PE MIO
YPAYOPOUCG puBuoUc oTnv NepIoXA TIHWV and 65 °C £wg 28 °C.

O1 puBpoi peiwong TNG Bepuokpaaciag ival HEyaAUTEPOI OTO OWANVA XwpPIc Taivia.

3TO OUYKEKPIYEVO neipapa n  Bepuyokpacia Tou vepoU @BAvEl ypnyopoTepa aOTn
Bepuokpacia Tou nepiBailovrog (dnAadr Tou Ooxeiou) OTav dev UNAPXEl Talvia OTo
owARva.

H Taivia BonBd otn «Bepuondvwaon» Tou CWANvVA, £T0l WOTE N pon TnG BepuoTnTac va
MEIOVETAl Kal n Peiwon TnNG Bgpuokpaaciag va eniBpaduveTal.

Av yivel To 010 neipapa pixvovrtac oto doxeio Bepud veEPO, EVW OTOUG OWANVEC WUXPO
vEPO, Kal An@Oouv peTproeic 6a dnuioupynBei didypaupa Bepuokpaaciag — Xpovou He duo
KaunuUAeg B€puavonG. e auTec Ba napatnpnBouv avTioTpopa QaivOPeEVd aAUTWV TOU
NPONYOUHEVOU MeIpAPaTog kal 8a diatunwbolv napouola cuhnepacuara Pe povn diagopd
OTI NpE&nel va ava@epovTal pubuoi BEppavang kail ox1 pubuoi YUugng.

levikdTepa, ocupnepaiveTal O6TI 600 PeyaAuTepn €ival n diagopd TnG Bepuokpaciag evog
owpatog and Tn Oepuokpacia nepIBAAAOVTOG, TOOO HEYAAUTEPOG €ival kali o pubuog
avgnong n HEeiwong Tne.

'‘OTav n Oepuokpacia nepIBAAAOVTOC €ival XaunArn oOTo €0WTEPIKO Tou OMITIOU XWPIG
Bepuopdvwon n Bepuokpacia Ba peiWvVeETal Ye PeyaAUTepo pubud kal Ba @Bacesl oTn
Bepuokpaacia nepIBAAAOVTOC YpNYyOopOTEPA OE OXEON WE TN BEpUOKPATia OTO ECWTEPIKO TOU
onitiou  Pe Bepuopovwon. Eniong, ol puBpoi peiwong Tng Bepuokpaciac Ba eivai
peyaAUTepol 6Tav ol dIapopEG TN Bsppokpaciac Twv onmTIOV ano Tn Bepuokpacia Tou
nepIBAAAovToG eival peyaAUTEPEG.

Me dedopéva OTI n BEATIOTN Bepuokpacia yia va diobaveral suefia o avBpwnog €ival n
Beppokpaocia 20°C kal 6T 0 puBpdC peiwong TNG Bepuokpaociac sival TOoo PEYAAUTEPOG
000 n dlapopd TngG Beppokpaciac TNG Kartoikiag ano Tn Oepuokpacia Tou nepIBAAAOVTOC
gival yeyaAuTepn, dev npénel va enidIWKETAl N BEpUavon TwWV KATOIKIWV O PEYAAUTEPEG
Twv 20°C Bepuokpaciec. 'ETolI eniTuyXaveral AiydTepn onaTtaAn evépyeiac yia B€puavon,
AyoTepa £E0da kal AlyoTepn punavaon Tou nepiBaAlovToc ano Ta kauoluda.

+++++++++++++++++++++++
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EVOEIKTIKEG ANAVTROEIG Kal METPRNOEIG
6. O1 AAAayég KaraoTtaong Tou Nepou — O ""KUkAoG'" Tou NepoU
yia Tov EKnaideuTikO

Eidikoi oToXO0I

EmdimkeTal ol uabnTteg: va ocuvOEDOUV WE NEIPANATIOUO TN (PUGIKN KATACOTAGN TOU VEPOU WE TN
Beppokpaaia Tou — va dIanioTWooUV PE NEIPAPATIONO TN oTadeponoinon Tne BepPokpaciac kaTtd
TNV TAEN/NAEN Kal eEagpwaon/uyponoinon Tou VEPOU — va €EnyouV TIG AAAAYEC TNG KATAOTACNG
TOU VveEPOU HE TIC OIadIKACIEC TOU MIKPOKOOUOU — VA CUOYXETIOOUV TA (PAIVOPEVA TAENG Kal
€€agpwong Tou vepoU WE TIC DIAPOPEC NEPIOXEC Tou diaypdupaTog BepUokpaciag - Xpovou — va
oUVOUAOOUV TIC TPEIC (PUOIKEC KATACTACEIG TOU VEPOU WE ToV KUKAO Tou vepou oTn ¢uon Kail va
npoBANuUATIoToUV OXETIKA HWE TN onuaacia Tou yia Tn {wr aTov nAavnTn.

EkTOC Twv €Idikwv oTOXwvV ava Oeguatikn evotnTa, £xouv TeBei Kkal yevikoi oToxol avd
HeBOdOAOYIKO BriNa Mou OCUPAANPWVOUV TOV OKoMd Tou Jabnuatoc, avageépovtal O€
avaAuTika oTic "0Odnyiec yia Tov EKnaideuTiko".
Mvwoelg / ApaotnpioTnTeg / Neipduarta and To AnUoTIKO ZX0AEgio
«®uolka — Epeuvw kal AvakaAuntw» E Tagng, TeTpddio epyaciwv: TAEN-NAEN oeA. 78-81,
€€aTpIoN-ouPnUKVWOn oeA. 82-83, Bpacuoc oeA. 84-86, BIBAIo pabntr: ogA. 46-55, BIBAio
eknaldeuTikoU: oA, 130-136, >T TA&ng, TeTpdadio epyaciwv: n BepudTnTa NeTadidsTal HE aywyn
oe\. 52-53, n BepudTNTa PETAPEPETAI PJE PEUPATA OeA. 54-56, Tn BeppoTnTa dladideTal He
akTivoBoAia ogA. 57-59, BIBAio palnTn: ogA. 17, 50-51, BiBAio eknaideuTikou: ogA. 105-113.

| dUAAo Epyaciag 6 yla Tov eknaideuTIKO

d. naparnp®, nAnpo@opouydal, evdiapEpopdl / EVauoHa ev3IaPEPOVTOG

To vepo Bpaler oTto kalavl KAl PYETATPENETAl O UDPATHOUG. To vepo g€aTtuileTar and Tnv
EMNIPAVEId TNG AiJVNG Kal TOU nNoTapoU Kal YETATPENETAl 0 udpaTHouc. ‘OTav ol udpaTHoi
WUXOoVTAl KAl CUUMUKV@OVOVTAl NEPTOUV OTN YN ME TN Hop®dn BpoxnG, XaAhadiou ry xioviou.
H Bpoxn kai n TAEn xiovioU kal ndyou €nIOTPEPEI TO VEPO OTA MOTAMIA KAl OTIC AIMVEC.
MapatnpouvTtal Ta @aivopeva Tou Ppacpou, Tng €EATHIONG, TNG OUMNUKVWONG KAal
uypornoinong, TNG NAENG Kai TnG TAENG.

B. oulnTw, avapwWTIENAI, UNOBET® / d1aTUNMWON UNOBECEWV

O1 yabnTéc unoBETouV Kal €ival eukTaio va npoBAEWouv OTI To vepo eEaTpileTal kal paAioTa
TOoo TaxUTepa 000 n Oepuokpacia Tou nepIBAANOVTOG €ival PeEYaAUTEPN, TO (PAIVOUEVO
ovopaleral e€aTtpion n €€agpwon (NMpwTtn €ikOva), To vepd PBpdalel Kal PETATPENETAl OF
udpaTuoUc nmou aveBaivouv Mpog TNV aTuooQpaipa, To PalvOPevo ovopaletal Bpacuog n
eEagpwon (delTepn €ikdva), ol UdPATHOI CUPNUKV@VOVTAl KAl JETATPENOVTAl O gTayovidida,
TO (AIVOUEVO ovopdaleTal oUPNUKVWON Kal uyponoinon (Tpitn €ikova), To vepd WUXETal Kal
METATPENETAl O NAYO, TO PaAIVOPEVO ovoudaleTal nNNEn (TETapTn €ikOva), Ta Nayakiad Alwvouv
KAl JETATPEMNOVTAI OE VEPO, TO PpaIVOUEVO ovoudaleTal TREN (NEUNTN €IKOvVA).

ZTNV €pPWTNON «OE€ MOIEG OepuokpacieG oupBaivouv autd Ta @aivopeva» ol PabnTeg
UnoBE£TouVv Kal €ival eukTaio va npoBAEéwouv OTI: n Bepuokpacia atnv onoia Ppalel To
vepd eival 100°C, oI BEpUOKPATIEC OTIC OMOIEC CUMMUKVOVETAI, UYPOMOIEITAl KAl NAPAUEVEI
uypd To vepd eival pikpdTEPeC and 100°C kai peyaAUTepec anod 0°C, n Bepuokpacia oTnv
onoia PETATPENETAlI TO VEPO O NAyo KAl 0 NAyog o€ vepd eival 0°C, evw ol BEPPOKPATIEC
OTIG ONoieG napayével nayog sival piIkpdTepeg and 0°C.

Y. EVEPY®, nelpapaTifopal / NEIpAHaTIoONoG

O nelpapaTioPoG yia Tov EAEYX0 TwV UNOBECEWY PMNOpPEl va yivel and ouadeg r To oUvoAo
TWV HabnTwv.
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MapaTiBevTal YEPIKEG EVOEIKTIKEC TIMEC TWV PETPROsWY (XpOVOC ot AenTd, Bepuokpacia o€
°C): (0, -4), (1, -2), (2, 0), (3, 0), (4, 0), (5, 0), (6, 4), (7, 7), (8, 11), (9, 17), (10, 22),
(11, 29), (12, 36), (13, 45), (14, 55), (15, 64), (16, 73), (17, 82), (18, 89) (19, 95), (20,
97), (21, 97), (22, 97), (23, 97) Kal To OXETIKO didypauua.

Ano Tnv napathpnon Tng €EEAIENG TOU MEIPANATOC Kal TNG KAPNUANG Tou diaypAdupaToc
gival eukTaio va npokUWouv ol €&NG ouoxeTioelg: H Bepuokpacia Tou ndayou (OTEPeD)
auEaveTal €wg OTOU (PTACEl Toug 0°C. 3TN ONMEIO QUTO NAPATnPEiTal To QAIVOUEVO TNG
TAENG (kaTa Tn OIApPKEIQ TOU OMOIOU CUVUNAPXOUV N OTEPEN KAl Uypn KATAoTAon Tou
vepoUl) kal n Bepuokpacia napapével oTabepn PEXP!I OAOC 0 NAyoC va UETATPANEI O UYPoO.
KaTtoniv n Bgpuokpaacia Tou vepoU aUEAveTal Kal HEPOC TOU UYpoU UETATPEMNETAl OE AEPIO
(e&aTyileTar). 'OTav To vepd PTACEl KOVTA OTOUC 100°C napartnpsital To QAivoOUeEVO Tou
BpaopoU pe TN Onuioupyia @uoaAidwv nou aveBaivouv otnv enigpaveia (Bpacuoc,
eEagpwan). KaBoAn Tn didpkeia Tou Bpacuou n Bepuokpacia napapevel oTabepn PEXPI OAO
TO UYpO va PETATPAnei og agplo.

H Bepuokpacia énc-nnénc kai n Bepuokpacia Bpacuou Tou vepoU OeV MPOKUNTOUV aro
OAa 1a neipduara akpiBwc iosc ue Tic TIWEC 0°C kar 100°C, avTtioToixa, aAAd eEapTwvTal ano
TNV KabapoTnTa TOU VEPOU, TNV ATHOOQPAIPIKI MMIECH, TO UWOUETPO OTO Oroio YIveTal o
nepauaTionoc kai dAAouc napdyovTec.

3. oupnepaivw, KataypadPpw / diatunwon Bswpiag

Ano TIC napaTtnpnoseic katd Tn JIdpKeEId ToUu NEIPAPATOC, TIC OUOXETIOEIG NOU NPoKUNTOUV
ano To dIaypaupa aAAd kai Ta cgupnepdacpaTta Twv ®E5 kal PE5+ kabwg kal Tn Porbeia
Tou/TnG eknaideuTikoU €ival EUKTdio va diaTunwbouv Ta NApakAaTw CUPnepdouara.

'OTav NpoopEpeTal evEpyela—OepuoTnTa: H Begpuokpacia Tou nayou au&averal. O nayog
apxilel va peratpeneral oe vepd oTouc 0°C. H Bepuokpacia Tou nmAyou Kal Tou VEPOU
(ouyxpovwc) napapgével orabeprn oToug 0°C £wcg OTou OAOG O MAYOG va WETATPAnEi o€
vepO. H Beppokpacia Tou vepoU au&averal oradiakd navw ano Toug 0°C kal apyilel n
e€aTuion ano Tnv snipdveld Tou. XTn Beppokpacia Twv 100°C apxilel o Bpaouoc kai n
€€a€pwaon Tou vepoU and OAov To OYKO TOU HE Tn Onuioupyia puoaAidwv. & OAn Tn
d1apKela Tou BpaopoU Kal PJEXP! OAO TO VEPO va PeTaTpansi oe udpaTuolc n Bepuokpaacia
Tou vepoU napapevel otabepr) oToug 100°C.
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€. EQUPHOIW, EENY®, YEVIKEU® / CUVEXNG EAEYXOG.

O napakdTw rpOTEIVOLUEVEC Anavinoeic €ival VOEIKTIKEC Kal HE Kavevav Tporo Oev gival
duvarov va BswpnBouv w¢ ovadIKeG 1) OEOLEUTIKEG. OrnolegdnnoTe AAAEC OwWOTEC EVAAAAKTIKEG
N oUUNANPWUATIKEC anavTrioeic ival arnodeKTEC, KATd TNV KPIon Tou/Tn¢ eknaideuTIKOU.

Ano Tnv napatrpnon kai Tn d1adoxr Twv (paivoUEVWY Nou anegikovifovTral oTnv NpwTn ogAida:
vepd o uypn kataortaon (8dAacoa, Aigvn, notdui, kalavi ..) = udpaTtuoi — vepd o agpia
kataoTtaon (aTyoogaipa) = vepo Ot uypn kataoracn (oTtayovidia orta oUvvepa, Bpoxn) >
vepd Og aTepen kataoTaon (X1ovi, XaAad, nayoc) = vepd oc uypn kataoTtaon (noTaul, Aipvn,
B8aAaooa), eival eukTaio va npokUwel n dIKAIOAOYNOn TNG OvVopaciag «KUKAOG TOU VEPOU»,
apoU Ol METATPONEG TOUu vepoU dapxilouv Kal TeAsiwvouv oTnv idla KATAoTaorn Tou
diaypdagovTtag Evav KUKAO.

O kUKAOC Tou vepoU eival MoAU onuavTikog yia Tn {wn. SuvTnpei kal disukoAuvel Tn {wr TV
PUTOV, TwV LWV Kal Twv avlpwnwyv, aAAd kal diatnpei Tn BIONoIKIAOTNTA, apoU EUNAOUTICE
TNV aTndoQalpa PE uypacia kal PETAPEPEl TO veEPO and TIG AiMveg N TG BAAacoeg kal aoTa
wnAoTepa Bouvd. Eunodilel Tnv €€agavion Twv wapiwv, apoU KAaAUNTEl TNV €MNIPAvVEId ToU
VEPOU HE NAYyoUG Nou NpopUAACCOUV TO UMNOAOINO VEPO and To va Naywaoel

‘OTav xaveralr eveépyela-BepudTNTa KAl HEIWVETAl N Oeppokpacia npoBAEneTal OTI Ta
@aivopeva 8a akolouBnoouv avTioTpo®n nopeia kal Ba NpokUWEel avTioToIxo ypa@nua oc
didypappa Bepuokpaaciag — Xxpovou.

‘OTav Bepuaiveral €va oTeped WA Kal PEYAAWVE N BEpPOKpacia Tou, au&averal CUVEX®WG N
TaxUTNTa TWV TUXAIWV KAl NpoG OAEC TIC KATEUBUVOEIC NAAMIKWOV HIKPO-KIVAOEWY TWV Hopiwv
ToUu, aAAd Ta pOPIA Tou napauevouv yUpw and TIC MOVIUEG BECEIC TOUG. € KaAnola
Beppokpaacia, Ta Popia dev EXOUV MAEOV HOVIMEG OE0EIC aAAd PETAKIVOUVTAl OIdpKWE KAl HE
MeyaAUTepeC TaxuTNTEG, XWPIG OJWG va anopakpuvovTal PNeTa&l Toug. Ta popia aAhalouv
OUVEXWG B€0eIG kal TO OTEPEd OWHA METATPENETAI O UYPO. 2Z€ AKOMPN HEYAAUTEPEG
Beppokpaciec Ta HOpla  KivoUvTal HE HeyaAUTEpEC TaxutnTeC. Apxilouv nNAgov  va
MeTakivoUvTal eAelBepa kal va diax€ovTtal oTo JIaB£0INo Xwpo. Twpa To Uypd OWUA EXE
HETATpanei og agpio.

'OTav PUxeTAl £va owpa ol d1adIkaoieg ToOU HIKPOKOOGHOU akoAouBoUv avTioTpopn EEAIEN.
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EvOeikTIKEG ANAVTNOEIG kal METpRoEIg
7. H AiaoToAn kail ZuoToAn Tou NepoU — Mia uoikn «AvwpaAia>>
yia Tov EKnaideuTikO

Eidikoi oToXO0I

EnidiokeTal o1 pabntec: va diaxwpilouv Tn GUPNEPIPOPA Tou vepoU KaTd TNV WUEN Tou ano Ta
undAoina UAIKG — va nepIypawouv autr Tn OIAQOPETIKI| CUMMEPIPOPA TOU VeEPOU — vda
JIanIoTWOOUV HE NEIPANATA TNV "avwPaAn™ oupnepIpopd Tou vepoU KATa Tnv nnén Tou — va
dlanIoTWOOUV HE nNEIPANATA KAl Napatnprioel  enakoAouba @aivopeva TNG avMPAaAng
OUUNEPIPOPAC TOU VEPOU OTO (PUGCIKO KOOWMO Kal va avakaAUWouv Tn XPnoidoTnTd Toug yia T
{wn otov nAavATn — va €&nyolv, VEVIKA, TN OIAOTOAN N OUCTOAR TWV OCWHATWV HE TIC
01ad1Kagieg TOU JIKPOKOOHOU.

EkTOC Twv €0IKwV OTOXWV ava Beuarikh evoTnTd, €Xouv TeBei Kal yevikoi oTOXOl avd
HEBOBOAOYIKO Bria MOU CUPNANPWVOUV TOV OKOMO TOUu MPabrnuartog, avagepovral de
avaAuTika oTig "Odnyiec yia Tov EKNaideuTIKO".

M'vwaoelg / ApaotnpioTnTeg / Neipaparta and 1o AnUoTikO SXoA&io

«@uaIkd — Epsuvw kal AvakaAunTtw» E Ta&ng, TeTpadio epyaciwv: Bepuaivovtag Kal YyuxovTag
Ta uypd oeA. 89-90, BIBAI0 padnTn: ogA. 44-49, BiBAio eknaideuTikoU: ogA. 139-140, T’ TA&NG,
TETPAdIO €pydciwVv: N OepuoTnTa PeTadideral Je aywyn osA. 52-53, n BepuoTNTA HETAPEPETAI
ME pelpaTa oeA. 54-56, Tn BgpuotnTa O1adideral Pe akTivoBoAlia geh. 57-59, BiBAio padntn:
oeA. 48, BIBAIo eknaideuTikoU: ogA. 105-113.

| ®UAAo Epyaaciag 7 yla TOV €KNAIJEUTIKO

d. naparnp®, NAnpoPopouldl, evilapEpopdl / EVAUCHA EVIIAPEPOVTOG

Anod To €vbeTo nou napaTibeTal gival duvaTo va cuvowiobolv wc nAnpogopia ol NapakaTw
dlanIoTWOoEIG: Ta UAIKG OWUATd, €iTe BpiokovTal oTn OTEPEN €iTE TNV UYPN €ITE TNV agpia
KATaoTaon, Yevikda, dlacTéAAovTal 0Tav BepuaivovTal kal guaTéAAovTal oTav wuxovTal. To
VEPO, OMWC, £xel OIaQOPETIKI OUMNEPIPOpA OTav Bepuaiveralr n Wuxeral PeTA&U Twv
Beppokpacidv 0°C kai 4°C. To vepo, KaTw anod Toug 4°C apxilel va d1aoTEAAETAl WG TOUC
0°C, napdAo nou n Beppokpacia TOU WEIMVETAL. ZTIC UMNOAOINEG BEPUOKPACIEG TO VEPO
akoAouBei To yevikO kKavova nou avagepbnke napandvw. H acuvAdNg auTry cuphnepipopa
Tou vepoU and Toug 4°C €wg Toug 0°C ovopaleTal «avwualia cuoTOARG» Tou VEPOU.

B. oulNTW, AVAPWTIEHAI, UNOBETW / d1aTUN®WON UNOBECEWV

Ano Tn oulnTnon Kai Jia MIKPr OXETIKN €peuva dIaTUNWMVETAl N unoBeon OTI kavéva AaiAo
Uypo Oev €Xel TNV i01a CUMNEPIPOPA OE AUTEC TIC BEPUOKPATIEC.

H 010ykwon Tou pnoukaAioU Nou NepPIEXEl vEPO TNV KATAWUEN anodideTal oTnv avwpaAn
31a0TOAA-CUCTOAN Tou VeEpPOU KaBw¢ auTtd wuxeTal and Beppokpacisc navw anod 4°C og
XAUNAOTEPEC. H dnuioupyia nayou nou enINAESl OTIC YUXPEC BAAaooec anodideTal eniong
oTNV avwuaAn Ola0TOAN-CUGTOAN TOU vepoU, a@oU OTav naywvel To vepd JIaoTEAAETAL.
Ano auTto cuvenayeral OTI o OyKOG Tou ndyou e€ival PeyaAuTepo¢ and Tov OYKo Tou
avTioToIxou vepoU kal To €I0IKO Tou PBApog €ival PIKPOTEPO aAnd autd Tou vepou. 'ETol
g€nyeital yiaTti o ndyog eninAgsl oto vepd. AKOUN, and Tnv TpiTn €ikdva dianIoTWVETAl OTI
TO vEPO TWV BaAaoowv Naywvel JOVo oTnv €NiPAveId TOUG.
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Y. EVEPY®, neipapaTifopal / NEIpAHATIONOG

[1a_1nv_oAokAnpwon Twv neipaudtwyv 1 kai 2 xpeldleral _apKETOC xpovoc. [T auto,
XPEIGETAl MPOETOILACIA arnod TNV rnponyouuEVn NUEPA 1 advauovr) yid Td ArnOTEAECUATA EWC
TO EMNOUEVO uabnua.

Meipapa 1

'Onw¢ NPokUNTEl andé Tnv Napdartnpnon Kair anod 1o dinAavo
oxAua, N ENIPAveia Tou vepoU Mou NAYWOE KAUMUAWBNKE
npog Ta ndvw, evw n enipdaveia Tou AadioU nMou NAywoe
KAUNUAWBNKE NpoG Ta KATW, €NIBERAIVOVTAC TIC OXETIKEC
UNOBETEIC.

2Tn OUVEéXEld, NApATNPEiTal OTI TO NAydkl VeEPOU eniNAEsl oTo vePO, eniBeRaiwvovTag Tnv
avwuaAn  OlaoTOAN-CUOTOAR] TOU VvepoU, evw To naydkl Aadiou Bubiletar oTto AaGdl,
€NIBERAIVOVTAG TNV KAVOVIKN 3IACTOAN-CUCTOAN TwV GAAWV UYPWV.

Meipapa 2

Av Ouo Opola PNNoUKAaAld, To €va YEPATo WE vepd Kal To deUTeEPO e Aadl TonoBeTnBoulv yia
MEPIKEC WPEC OTNV KATAWUEN, TO MNOUKAAI PE To vepd Ba £xel dloykwdei (av eival
nAacoTikO) 1 Ba €xel onaosl (av eival yudAivo), yiaTi o 0ykog Tou vepoU au&nbnke kabwg
To vepd €yive NAyog, o avTiBeon PE TO PNOUKAAI heE To AGdI, apou o dykog Tou Aadiou
HEIWBNKE O0Tav To AadI Naywoe.

Ynodeikvuerar (yia va anopeuxBel EKTAKTOC kabapioyo¢ Tn¢ karawuéng ..) av
xpnoiyorioinBouv yudAiva pnoukdAld KAatd TNV €EKTEAEON qQuToU TOU MEIPAUAToC, va
T0NMoBeTNOBOUV Kai Ta dUO O KAEIOT) NAAOTIKN 0akoUAd.

MNeipapa 3

H Bepuokpacia oTo ndvw PEPOC Tou SOXEIOU OBNOU UNAPXEl VEPO Kal NAyoc PETpIETal 0°C, n
Bepuokpacia oTo pEco Tou doxeiou nepinou 2°C kal n Beppokpacia oTo KATW PEPOG TOU
doxeiou nepinou 4°C.

H exTéAgon Tou neipauaroc o ouddeg ivar OUOKOAN, yI' auTo rPoOTEIVETAI N EKTEAEON Tou

neipauaroc ue tn Hop@n enidei&nc. Ms apopun To neipaua auto ol uabntec ue tn Bonbeia

TOU/TNG €KNAIdEUTIKOU TOUG €ival gukTaio va O1anioTwoouv 0TI 0Tav O gva OoxEio

ouvundapxouv vepo Kai nayog:

e TO VEPO LE TN WIKPOTEPN MUKVOTNTA, TO vePO dnAadn oTnv enipdveia Tou doxeiou Orou
undapxel kai nayoc, £xel Bepuokpaoia 0°C, eva

e TO VEPO UE TN MEYAAUTEPN NUKVOTNTA, TO vEPO dnAadn oTov nubueva Tou doxEiou, EXEI
Bepuokpaoia uwnAoTepn, nepinou 4°C.

Edv TO ngipaua yivelr kaAokaipi, xpnoiuomnoleite vepd and 1o wuyeio (Bepuokpaociac 5°C

£wc 10°C) Kar Ox1 vepo and Tn Bpuon rnou Exel uwnAOTePn BepuoKpaoia.

JTO navw kal oTo KATw HEPOC Tou Ooxeiou n Bepuokpacia sivar mbavo va unv eivai

akpiBdc 0°C n 4°C, avriotoixa, encidni 1o doxeio Oev eivar Bepuouovwuévo and To

nepiBaAdov. Eniong, oi HeTpnoeic ouxvad Oev &gival anoAuta akpiBeic Adyw Oiapopwv

oQaiudTwv, onwc ol dIAPOPEC TwV BEPUOUETPWY, PEULATA OTO VEPO KA.

3. ouHnEpaive, KaTaypaPpw 7/ diatunmwon Bswpiag
Mpdye Ta oUPNEPAONATA OOU YE BAON TIC NAPATNPNOEIG OOU OTA MEIPANATA:

1, 2) 'OTav T0 vepd NAywVel 0 OYKOC TOU au&averal, o avTiBeon Pe 6Aa Ta AAAa uypd Ta
ornoia OTav nMaywvouv o OYKOC Toug HelwveTal (n.X. Add). To vepd Ot OTEPEN
kaTtaoraon (ndyoc) eninAggl OTIG EMNIPAVEIEC NOTAPWV, AIVOV, BAAACCWV KAM.

3) 'OTav undpxel NAyoc kKal €niNAEsl oTnV €MIPAVEId MOTAPWY, AIMVOV Kal 8aAacowv n
Bepuokpacia eivar 0°C. Katw and Tnv em@pdveia n Oepuokpacia auEaverar kai o€
peyaAUTepa BaBN ¢pBavel otoug 4°C.
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€. EQUPHOLW, EENYW, YEVIKEU® / OUVEXNG EAEYXOG.

O1 napakdrw MpOoTEIVOLEVEC anavTroelC ival EVOEIKTIKEG Kal LIE Kavevav Tporo Oev eival duvaTov va
BewpnBouv w¢ Lovadikec 1 OeOUeUTIKEG. OroleddNnoTe dAEC OwOTEC EVAAAAKTIKEC 1)
OUUNANPWUATIKEC anavinoeic 1 EPAapUoyeC eival arnodekTeC, KaTd TNV KPIon Tou/Tn¢ eKnaiOEUTIKOU.

To vepO OTNV UYpPR TOU HOPPN EIOXWPE OTIC PWYHEC TWV BPAXWV.
'OTav To vepd naywoel, OIaoTEAAETAl KAl AUEAVETAl O OYKOG TOU ME
anoTéAeaua va onadel Toug BpAxouc Kal va arnokoAAd TURUATA TOUG.

AvagépovTal HeEPIKA OXETIKA QAIVOUEVA I €E€QAPMOYEC Mou egival
duvaTo va €&nyndouv pe Ta napandvw cupnepdoparta: ‘OTav To vepO NAywoel oTo JiKTuo
Udpeuong undapxel Kivduvog va ondoel TouG OWANVEG. Ma To AOYo auTo ol OWAMNVEG
Udpeuonc eival oTto €dagog O6nou n Bepuokpacia sival uwnAoTepn. To xelywva Baloups
€10Ikd uypd (AVTIPUKTIKA) OTA WUYEIdA TwWV AUTOKIVATWV KAl OTouG nAIakoucg
BEPUOTIPWVEC, MPOKEIYEVOU VA PNV NAYWVEI TO VEPO Ot XAUNAEC Bepuokpacieg. Aev
a@riVOUUE Yia NMOAAEC WPEG YUAAIVA UMNOUKAAIQ HPE vepd oTnV KATAWUEN yiaTi undapxel
KivOuvog va ondoouv.

H napampnon Twv JINAQVOV EIKOVWV TNG
idlac Aigvnc To KaAokaipl Kal To XEIHwva sival
EUKTAioO va odnynoel o€ oulnTNOon OXETIKN HE
TN onuacia TnG avwpaAng d1aoToANG-CUCGTOANG
Tou vepou. To kaAokaipl o nAlog Bepuaivel Tnv
aTuoo@aipa Kal TNV emeaveia Tng yng, onwg
Kal TNV €M@Aveid Tou vepoU TnG Aipgvng. To
vEPO TNG Aigvng e€ival  Begpudtepo  oTnv
em@eaveia kal og  JMIKpd  Badn, evw n
Beppokpaocia Tou MEIWVETAI 000 au&davel To
BaBoc. To Xelpwva n Bepuokpacia Tou vepou

oTnVv €nipaveia  TnG Aigvng €ivalr  yevika
HIKpOTEPN. 'OTaV @BAcEl oToug 0°C petaTpenstal o ndyo. O1 yadbnTeg yvwpidouv and Ta
neipapaTa nou nponyndnkav OTI o nayog €ival nio "apaiog” (dnAadn eAa@poTePOG, agou
€yIVe d1aoToAM) ano To vepo Kal eMIMAEEl og auTo. 'ETOl naywvel apXIka JOvVo To VEPO OTNnV
€NIPAvela TNG Aigvng kar oxnuarilel éva oTpwua ndyou. Ta KATWTEPA CTPWHATA TOU VEPOU
£€XOUV HEYAAUTEPN BeppoKkpacia Pe 6plo, OJWGE, Toug 4°C, yiaTi auTh ival n Bepuokpacia nou
avTIoTOIXEl OTNn PEYIOTN NUKVOTNTA Nou gival duvaTto va £XEl TO VEPO O Uypr KaTtaoTaon. Av n
Bepuokpacia Tou vepoU TG Aigvng néoel KaTw anod Toug 4°C, N NUKVOTNTA TOU WEIMVETAI
Kal aveBaivel oTnv enipaveia. M’ auto To vepd O0TA KATWTEPA OTPWHATA TNG Aipvng diaTnpeiTal
Ot Uypn Kkatdoraon e MEyioTn Bepuokpacia 4°C. EmnpdoBera, 0 NAyoc mou €MINAEEl WG
ENAPPOTEPOC OTNV EMIPAVEId dpd WC HOVWTIKO OTPWHA Yia To vepd nou BpiokeTal and Katw. O1
HaenTEG €ival eukTaio va katavoroouv OTI, av To vepd dev napouciale avwuaAdia oTtn
01aoTOAR-OUCTOAN Tou, Ba naywve 6Ao To VEPO TNG Aipvnc.

H napatrpnon Twv napandvw €IKOVwV TnG idiag Aipvng To KaAokaipl kal To XelJwva eival
€UKTAiIO va odnynoel ot oulnTnon OXETIKA ME TN onuacia TnG avwupaAng O1aoToANG-
OUOTOANG Tou vepoU yia Toug {wvTavoug opyaviopoug nou fouv aTiG Aipveg. O1 padbnTtég
gival eukTaio va karavonoouv OTI, av To vepd dev napouciale avwpaAia otn O1ACTOAN-
OUCTOAN Tou, Ba Naywve 0Ao To vepPO TNG Aigvng, onoTe dev Ba nTav duvartn n enifiwon
TV {WVTAvVWOV 0pyaviouwyv atn Aipvn.

H epunveia Tou yakpookonikoU paivouevou TnG dIaoTOANC KAl CUCTOANG TWV CWHATWV YId
TOUuGg padnTéc eivalr duvatdv va npokUwel and TIC NANPoQopiec (KAl TIG €IKOVEG) Tou
napaptTnuaTtog "O MIKPOKOOWOG OUYKpOoTei kal €€nysi To MakpoKoopo" pe Tn Bonbeia
Tou/TNG eknaideuTikoU: ‘OTav BeppaiveTal Eva owpa kKal JeyaAwvel n Bepuokpacia Tou,
au&avovTal CUVEXW®WG Ol TaXUTNTEC TWV TUXAIWV KAl Npo¢ OAEC TIC KATEUBUVOEIC KIVAOEWV
TWV Mopiwv Tou, KaBwg Kal ol JETAEU TOUG anooTACEIC TOUG.
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EvOeikTIKEG ANAVTNOEIG kal METpRoEIg
8. To ®dw¢ OepHaivel — "Wuxpa' kal "Oepua” Xpopara
yia Tov EKnaideuTiko

Eidikoi oToXO0I

EmdiwkeTal o1 pabnteg: va dianmoTtwoouv (kKal) MeipaudTika Tn dlapopeTIKh BEpuavon Twv
OWNATWV anod To pwc, avaloya PE TO XPWHA TOUGC — va KATAANEOUV OE CUPNEPACUATA Kal yia
TN Olagopd avakAaong ToUu @QWTOC and OKOUPOXPWHA Kdal avoIXTOXPWHA owuata — va
OlaKpivouv Ta XpwHATA Ot "Bepud” Kal "Yyuxpd" — va epapuolouv Ta CUPNEPACUATA TOUG Yid
TNV €ERYNON OXETIKWV PAIVONEVWV /KAl TEXVOAOYIK®V NPOIOVTWY — va dIakpivouv Ta XpwuaTa
Kal he Baon evepyelakd KPITHpId — va KATAOKEUAOOUV Ol idlol KAl va AEITOUPYRoouv evav anid
NAlako Beppocipwva.

EkTOC Twv €0IkKWV OTOXWV ava Oeguarikn evoTrnTa, €xouv TeBei kal yevikoi oToxol ava
MeBOJOAOYIKO Brjua MoOuU OCUPNANPWVOUV TOV OKond Tou Jabnuarog, avagepovtal O€
avaAuTIka oTic "Odnyiec yia Tov EKNaideuTiko".

rvwoeig / ApaotnpioTnTeg / MNeipduarta and To AnUoTIKO ZX0AEgio

«PuUOoIKa — Epeuvw kal AvakaAunTtw» E Taéng, TeTpddio €pyaciwv: anoppopnon Tou pwTOC OtA.
140-141, BiBAio pabntr: oeA. 74, 77, 80-83, BIBAi0 eknaideuTikoU: geA. 177-178, 189-190, =T
TA&NG, TeTpadio epyaciwv: n BepudTnTa diadidsTal Ye akTivoBoAia ogA. 57-59, HOPPEC EVEPYEIAC
oel. 20-22, nnyEC evépyelag osA. 23-25, avaveWoIUeG NNYEG evepyeldC OeA. 45-46, BiBAio
HaénTni: oeA. 13-16, 34-41, 45, 50-51, BIBAio eknaideuTikoU: ggA. 67-77, 97-98, 112-113.

®UAAo Epyaaciag 8 yla TOV €KNAIJEUTIKO ‘

d. naparnp®, NAnpoPopouldl, evilapEpopdl / EVAUCHA EVIIAPEPOVTOG

O1 HadnTEg, NApaATNPWVTAC TIC APXIKEC EIKOVEG, €ivdl EUKTAIO:

e Va MApaATnprioouVv OTI TO KAAoKaip! ol avBpwnol NpoTigoUVv va kaBovTal KATw anod AEUKEC
OMNPEAEC 1 OTN OKIA TOUG, YId va MPOCTATEUTOUV ano Tov nAio,

e va evdlapepBoUv Kal va padouv yia To puBoloyikd Ta&idl Tou Tkapou padi ge Tov NATEPA
Tou Adgidalo kal Tnv nTwon Tou 'Tkapou nou anodolnke and Toug nMpoyovouG Hac oTo
ANWOIJO Tou KepIoU nou cuykpdToUoe Ta PpTePd ToUu AOYW TNG BEpPavong Toug and Tov NAIo,

e va NapaTtnpnoouv OTI ol avBpwnol nou Jouv ot BEPUEC XWPEC NPOTIMOUV va (Ppopouv
avoIXToxpwpa pouxda, evw ol avlpwnol nou Jouv 0 WUXPEG XWPEC MNPOTIMOUV va
popoUlVv okoupOXpwHUa pouxa.

B. oulnTw, avapwTIENdl, UNOBET® / J1aTUNWON UNOBECEWV

Ano6 Tn oulntnon e€ival eukTaio va unoBéoouv ol padnTeg OTI N aITia Twv napanavw
(PAIVOMEVWYV Kal €nIAOYWV Twv avBpwnwv gival n nAlakn / QWTEIVA akTivoBoAia kai n
BEpuavon nou npokaAei, ®oTe va evdiapepBolv.

Y. EVEPY®, neipapaTifopal / NnEIpagaTiopNog

Na 1 dikaywyn Twv neipaudTwy, NPOTILATAl Kal MPOTEIVETAl N Xpnon dueoou NAIAKOU QpwTOC,
OTav oI OUVBNKEC TO EMITPENOUV. EVAAAGKTIKG NpoTeIVETAl NAEKTPIKOC AQunTrnpac nupdkTwonc,
0 0r10io¢ anodidsl oAU NepICOOTEPN BEPLIOTNTA AT’ 0,71 01 AGUNTNPES pOopiooU n LED.

MapaTiBevTal YEPIKEG EVOEIKTIKEC TIMEG Ol OMOIEC £XOUV ANPBEi HE PWTIOPO anod NAEKTPIKO
AaunThApa NUpaKTwongc.

Meipapa 1
uETpnon Beppokpaociag (os °C)
BepUOUETPO KATW and oBnoTd AaunTrpa 22
BepUOUETPO KATW and avaupévo AaunTnpa 24
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>To BEpUOUETPO KATW aANO TOV AVaPPEVO AaunTrpa n Bgpuokpacia nTav uwnAoTtepn, anod
OTI 0TO OEPUOPETPO KATW aANO To oBNOTO AaunTnpa.

MNeipapa 2
ApXIKr HETPNON MéTpnon Bepuokpaaiac
Bepuokpaociac (os °C) UETA ano 5 Aentd (ot °C)
BepuoOUETPO PE AEUKN Talvia 22 24
BepUOUETPO PE palpn Taivia 22 26

MeTd ano Tov idio XpoOvo kal oTnv idla anooracn, n Bepuokpacia au&ndnke kal ota duo
BepuoOueTpa. 'OPwWG, OTO BEPUOMETPO ME Tn paupn Taivia n Oeppokpacia au&nbnke
NEPICOOTEPO OE OXEON UE TN BEpPOKPATia ToU BEPUOMETPOU WE TN AEUKN Talvia.

EnavalapBdvovrag TO nNeipapga  ME  AQUTOKOAANTA  O1aQOpwV OKOUPWYV XPWHATWV
napartnpeital 6T1 600 nio okoUpa €ival N €NIPAVEId TOU AUTOKOAANTOU, TOCO HEYAAUTEPN
gival n Beppokpaacia Tou BEPUOPETPOU.

0. oUHnEpPaive, KaTaypaPpw 7/ diatunmwon fswpiag

O1 yadnTec €ival eukTaio va kataAn&ouv oTa NapakdTw CUPNEPAONATA.

1) To QWG PHETAPEPEI EVEPYEID — BEpUOTNTA OTA CWHPATA TA onoid QwTI(El, HE ANOTEAECUA
TNV au&non Tng Bepuokpaaciag Touc.

2) O1 QWTILOPEVEC OKOUPOXPWHEC ENIPAVEIEG anoppo@oUVv UeyaAUTeEpa noad evepyelag -
BepPOTNTAC ANO TO PWG, OE OXEON ME TIC PWTICOPEVEC AVOIXTOXPWHEC ENIPAVEIEC, HE
anoTEAsopa Tn YeyaAuTepn av&non Tng BEpUOKPATIAc TWV CWHATWY HJE OKOUPOXPWHN
eMPAvela og gxeon Pe Tnv av&non Tng BEpPoKPAciag TWV CWHATWY HUE AVOIXTOXPWHN
ENIPAVEIQ.

€. EQUPHOIW, EENY®, YEVIKEUW / CUVEXNG EAEYXOG.

O1 napakdrw fPOTEIVOLEVEC anavTroeIC ival EVOEIKTIKEC KAl LIE Kavevav Tporno Oev eivai duvaTov va
BewpnBolv w¢ ovadikeG 1 OEOUEUTIKEG. Ornoiegdnnote dAAEC OwOTEC €eVAAAAKTIKEG 1)
OUUNANPWUATIKEC anavinoeic 1 EPpAapUoyeG sivar arnodekTeC, KATd TNV KPIon Tou/TnG eknaidsUTIKOU.

AlanioTwveTal OTI TAd CUMPNEpAocuaTa eniBeBai®vouy TIC UNOBECEIC nMou agopolv OTIC
apxikec eikdveg: O1 avBpwnol npoTigoUv va kdbBovral To KaAAokdipl KATw ano
avoIXTOXPWHEC OUNPEAEC 1) va popoUlv avolxToxpwua polxa, yiaTi anoppoPouv HIKPOTEPA
nood evépyelag — BepudTNTAC KAl BeppaivovTal AiyoTepo. Eniong, To Alwoigo Tou Kepiou
oTo pUBo Tou ‘Tkapou anodiderar orn O&puavon Tou anod Tov nAlo, dedopévou OTI TO
PUOIKO KepPi £XEl OKOUPO XpWHA.

Ovoudloupe «Bepud» Ta okoUpa XpwHaTa yiati anoppo@ouv PeyaAUuTeEpa nood evepPyEIAG-
BepudTNTAC ANO TO PWC KAl BeppaivovTal NEPICOOTEPO OE OXECN WE TA AVOIXTA XPWHATA TA
onoia yI' auto Ta ovoudaloupe «Puxpa.

Ta okoupOxpwua pouxa anoppoPouv HeyaAUTEpa noad
EVEPYEIACG-BeppoOTNTAC and TO QWG O OXEon HME TA
avoIXTOXpwua pouxd, dapa avakAoUv AlyoTEpO QWCG, HE
anoTéAeopa  va  diakpivovtal  JUOKOAOTEpa and  Td
avoIixToxpwua pouxa. AvTiBeTa, Ta avoiXxTOXpwHa pouxda
anoppoouUVv HIKPOTEPA Mood evepyelac —BepudTnTa, ApPd
avakAoUv MePICOOTEPO PWG, HE ANOTEAEoUa va diakpivovTal
€UKOAOTEPa and Ta okoupodXpwHa pouxa.
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Me Ta oupgnepdopaTta eEnyouvTai:

d) TO OKOUPO XpWHa Mou &xel n eninedn em@aveiad Tou nAlakoU Beppooipwva, yiaTi
anoppod UEYAAa Nocda eVEPYEIAG-BepUOTNTAG Kal Bgpuaivel To vepd Tou Bepuoaipwva
o€ UPNAOTEPEC Bepokpaciec, ONWG NISIWKETAI.

B) Ta avoixTa XpwuaTa Pe Ta onoia BagovTtal cuvnBwc Ta oniTia oTta eAANVIKA vnold, yiarTi
anoppo@oUV HIKPOTEPA NoOod eveEPyeElac-BepudTNTa an’ OTI Td okoupa XPpWwUATd, HE
anoTéAeopa va diaTnpoUlvTadl ol BEPUOKPACIEC OTO ECWTEPIKO TWV CNITIOV XAPUNAOTEPEG,
eV avTiBeTa oTIC BOpPElEC XWPEC TA oniTia Bagovral Ye okoUpa XPWHATA yid vd
anoppo@oUv HeyadAUTEpd Nood eVvEPYEIAG-OepUOTNTAG Kal Ol BEPUOKPACTIEC OTO
E0WTEPIKO TWV ONITIWV va diaTnpouvTal UYPNAOTEPEG.

>Ta NAI0-Bepuo-PeTABANTA 1 BEPUO-XPWHIKA UAIKG
TO XpWHa TouG MeTaBaAAeTal oTav aAAaler n
Beppokpaocia Touc. TETold UAIKA XpnoigonoiouvTal
yla TNV €nIKAAUWn TV EEWTEPIKWV ENIPAVEIDV
oTa kTipia. KaTta tn di1dpKeia Tou KaAokaipiou Ornou
n Oeppokpaciec eival UWPNAEG TO XPWHA TWV
€EWTEPIKWV ENIPAVEI®V YIVETAlI aVOIXTOXPWHO Kal
autod €xXel WG danoTEAeopa Tnv eAATTwon TNG
Bepuokpaciac Touc apou anoppo®olvV HIKPA nood
EVEPYEIQG and To QWG Tou NAlou. To Xeldwva
ornou n Bepuokpacieg €ival XaUNAEG TO XpWHA TWV
€EWTEPIKWV EMNIPAVEIOV YIVETAl MO OKOUPO Kdl N
Bepuokpacia Toug au&averal agoU anoppopouv
MEYaAa nood evépyeiag ano To WG Tou NAIOU. H xpnon autwyv TwV XpwHATwy odnyei ot
€E0IKOVOUNGON EVEPYEIAG UEIWVOVTAG TIC AVAYKEG Yid B€puavan —To XEIWva— Kal Yuén —To
KAAoKaipl— TwV KTIpiwv.
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EVOEIKTIKEG ANAVTROEIG Kal METPRNOEIG

9. To ®AIVOHEVO TOU OepHOKNNiOU UNEP-OepHaivel
yia Tov EKnaideuTikO

Eidikoi oToXO0I

EmdiwkeTal o1 pabnTec: va dianioTwoouv NEIPAPaTika o1l n napouaia d10&sIdiou Tou avOpaka
o€ €vav XWPo nou pwTileTal eniTeivel TN B€puavor] Tou — va ounTAOOoUV Yia TO (PAIVOUEVO TOU
Bepuoknniou OTn yn, TIG EUEPYETIKEC TOU OUVENEIEC yia Tn {wr oTov NAAvATn aAAd kal Tnv
unePBEPAVON MOU MPMNOPEl va NpoKaAgoel — va uaiobnronoinBouv yia TIG AITIEC MouU TNV
€NITEiVOUV Kal va dpaaTnplonoloUvTal yid va ToV NEPIOPIOUO TOUG

EkTOC Twv 10KV OTOXWV ava Beuarikn evoTnTd, €Xouv TeBei Kal yevikoi oTOxXol avd
HEBOOOAOYIKO BANA MOU OCUPNANPWVOUV TOV OKOMO TOU Madruatog, avagéepovralr O€
avaAuTIKa oTIG "0dnyieg yia Tov EKNaideuTiko".

M'vwoelg / ApaotnpioTnTeg / Neipaparta and 1o AnNUoTikd SXoA€io

«DuoikG — Epeuvw kal AvakaAunTtw» E Taéng, TeTpadio Epyaciov: anoppopnon Tou pwTOC OtA.
140-141, BiBAio padbnmn: osgA. 74, 80-83, BIBAio eknaideuTikou: ogA. 189-190, =T’ TA&NC, TeTpadio
epyaciov: n BgppdtnTa diadideTal e akTivoBoAia gel. 57-59, BIBAIo pabntr: ogA. 50, BIBAio
EKNAIOEUTIKOU: OeA. 112-113.

®UAAO Epyaciag 9 yla TOV €KNAIDEUTIKO ‘

d. naparnp®, NnAnpoPopouldal, evilapEpopdl / EVAUCHA EVIIAPEPOVTOG

H peAETn Tou evdelkTikoU ypagnuaTtog Pe Tn Porbesia Tou/Tng eknaideuTikoU OeixXVel
npayuaT Ot undpxel auénon TnG PEoNG Begpuokpaciac TnG yng Tov TeEAeUTdio evdapion
aiwva, €va (paivouevo To onoio ovouddleTal "Paivouevo Tou Bepyoknniou™.

B. oulNTW, AVAPWTIEHAI, UNOBETW / d1aTUN®WON UNOBECEWV

SUPQWVA JE TIC ENIKPATOUOEG andYeIC Kal unoBeaeic n al&énon anodideTal KUpiwg oTn dIapkKn
al&non TNG NEPIEKTIKOTNTAG TNG YNIVNG aTHOOQalpag oe agpio dIo&eidio Tou avBpaka CO.,.
Aiyol gpeuvnTEG anodidouv To (PAIVOPEVO O AAAEC aITie, OPwWC N €nmiBoAn and Tn digbvn
koivoTnTa (Kyoto Protocol, 1997) Tou "(QOpou Tou JIoEeidiou Tou avOpaka" OTIC XWPES Mou
au&avouv Kkat €tog TNV eknopnn CO, and kauoeig TNG Biounxaviag Toug N Twv AuToKIVITWV
Toug, evioxUel TNV enikpaToUuod anoyn yid TNV diTid Tou ¢pdIVOUEVOU Tou Bgppoknniou.
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H peTatponn Tng XNMIKAG EVEPYEIAG TwV yalavlpdkwv Kal Tou neTpeAaiou (aAAd kal Twv
napaymywv ToU) O€ BEPUIKN EVEPYEID e KAUoN €ival 1I31aiTepa eNIBAPUVTIKN Yid To nepIBAiiov
Kal, BERaia, kal yia TNV Uyeia pag, e noAAoug pdAioTa Tponouc. Kata tnv kauon, ekTdg and
Bepuikn evépyela (UEPOG TNG onoiag dlaPeUyel wG anwAeleg oTo nepIBAAlov, au&avovrag Tn
Bepuokpaacia Tou NAavnTn pag), dnuioupyeital eniong alBaAn kai d10€eidio Tou avBpaka (CO2).
'‘Ocov agopd oTo dIoEeidio Tou AvBpaka, To dEpIo auTO WETABAAAEl OTAdIAKA HE TN OlAPK®G
augouoa noooTNTA TOU OTNV aATWOO®Alpd, Tn -ouvnen- ouoTdor Tng, HE AnoTEAECPA TN
MeTaBoAn Tou 1oofuyiou BepuoTNTAG TOU NAAvATn HAg. [0 OUYKEKPIYEVA, N NAIAGKA
akTIvoBoAia nou gig€pxeTal oTnV aTpooeaipa ival yeyaAuTtepn TnG eEgpxOuevnG (UETA anod Tnv
avakAaon Tng otn n), 6go n nocotnta Tou di0Eeidiou Tou avBpaka oTnv aTuoceaipa sival
augnuévn (kal au&dveral ouvex®C...). AuTO onuaivel OTI n €I0gpXOMEVN OoTnV aTtudéogaipa
BeppoTnTa anod Tov NAIo gival heyaAUTepn TnG e€epxopevng, n O Bepuokpacia Tou NAavhTn
au&ouoa (Ye npogavr anoTteAéopaTta oToug {WVTEG Opyaviopoug aAAd kal oTov idio Tov
nAavnTn, nou 6a avTIMETWNIOEl KOOWOYOVIKEG METABOAEG ano TNV -eNepXOMEVN- TREN TwV
naywv...). To @aivopevo, yvwoTd Kal w¢ "(aivopevo Tou Beppoknniou” (6nou To pOAO TNG
BeBapnuévng Me OI0Eeidio Tou dAvOpaka daTPOOoQaAipdag nailel To YUAAIVO OTEYaoTpo TwV
Beppoknniwy), £xel AdN avnouxnaoel Toug £181koUG Kal TNV naykOouia KoIvoTnTa.

Ano T1o BiBAio "Eklaidsuon oTig-ueTIG DUOIKEG EmOTNES”, MavermoTnuio ABnvawy —
— Epyaornpio ®uoikwv EmioTnuwv, TexvoAoviag kai MepiBdAiovTog, 2007
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Y. EVEPY®, nelpapaTifopal / NEIpAHAaTIoONoG

[ia_1nv_oAokAnpwon twv_neipaudrwv_1 kai 2 xpeidleral apkeETOC _xpovoc. [T aurto,
XPEIAZETAl _MNPOOEXTIKI MPOETOILATIA KAl _avdAoyoC mpoypauudariouoc TwV anapaitniwyv
uabnudTtwyv yia 1NV 0AoKANpwar) Touc.

Meipapa 1

MapaTiBeTal evdsIKTIKA PETPNON TNG Beppokpaciag nepiBdAlovtog (27,8 °C) kal pia osipd
HETproswv and pia OeIyuaTIKn €(PApHoyr Tou MeipdpdToC XWpIic npooBnkn &dioUu Kal
06dag: (xpovoc oe Aentd, Bepuokpacia os °C) (1, 28), (2, 28.6), (3, 29), (4, 29.3), (5,
29.6), (6, 29.9), (7, 30.1), (8, 30.6), (9, 30.9), (10, 31.1), (11, 31.2), (12, 31.3), (13,
31.4), (14, 31.5), (15, 31.7), (16, 31.8), (17, 31.9), (18, 32) (19, 32), (20, 32), (21, 32),
(22, 32), (23, 32).

Meipapa 2

MapaTiBeTal eniong pia osipd PETPNOEwY and Tn O€IYUATIKR €QApUOYn TOU NEIPAPATOC WE
npoodnkn £d10U kal 06dac (Xpovoc oe AenTd, Beppokpacia oe °C): (1, 27.8), (2, 28.3),
(3, 28.9), (4, 29.3), (5, 29.9), (6, 30.2), (7, 30.7), (8, 31), (9, 32), (10, 32.7), (11, 33.2),
(12, 33.6), (13, 33.8), (14, 33.9), (15, 33.9), (16, 33.9), (17, 33.9), (18, 33.9) (19, 34),
(20, 34), (21, 34), (22, 34), (23, 34).

Meipapa 3
To KepAkI OBNVEI.

To a€plo nou napdysral ano Tnv avTidpaon Payelpikng addac-E1diou gival To dI0Eeidio Tou
avBpaka. To d10&eidio Tou avBpaka eival Aoouo, APAEKTO Kal BapUTEpo ano Tov
aThooPaipikd agpa.

S NUEIOVOVTAG TIC TIMEC TWV PETPNOEWY TOU NEIPANATOC 1 KAl TOU NEIPAPATOC 2 0To didypauua
«Bepuokpaagiac 6 - xpdvou t», Pe Tn Xprion OIAPOPETIKWV CUHUBOAWY YIa TIC TINEC KABE

neipapaTog (X yia TIC TIMEG TNG Oepuokpaciag xwpic &idl kar goda, ® yia TIG TIMEC TNG
Bepuokpaaoiag pe Eidl kal 06da) kal oxedialovTag dUo KAPNUAEG NpokUNTel To dIAypapua:
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O1 Beppokpaaiec oTo doxeio OTav napaxbnke NpoadeTo JI0EeidIo Tou avBpaka gival uPnAOTEPEC
oe ox€on WE TIG Oepuokpacieg aTo doxeio Xwpic NpoabeTo dio&eidio Tou dvBpaka. Av Kail ol duo
KAUNUAeC EekivoUv anod To idlo onueio, N KAaunuUAn Mnou avanapiota Tnv Bepuokpacia Tou
doxeiou 0Tav napaxdnke nNpocBeTo dIOEEIDIO TOU AvBpaka PPICKETAl NIo NAvw ano TNV KaunuAn
nou avanapioTa Tn Bepuokpacia Tou doxeiou Xwpic NpoabeTo dio&eidio Tou avBpaka. MeTd and
20 AenTd nepinou n Bepuokpaaia oTabepornoisiTal kal oTiG U0 NEPINTWOEIC.

3. oupnepdive, KaTaypdPpw / diatunwon 6swpiag

H Unap&n Olo&eidiou Tou avBpaka oTo Ooxeio Tou NeipdpaTog odnyei oe peyaAlTepn
anoppo@non EVEPYEIAG-OepUOTNTAG, EYKAWPBIONO TNG KAl uwnAoTepn 4avodo TNG
Bepuokpaaiac.

€. eQapHOlw, EENYW, YEVIKEUW / CUVEXNG EAEYXOG.
O1 nNapakdTw MPOTEIVOUEVEG anavtnoei eival eVOEIKTIKEC Kal HE Kavevav Tporo Oev &ivai

duvarov va BswpnBouUVv w¢ LovadIKeS 1) OEOLIEUTIKEG. OrnolegdnNnoTe AAAEC OWOTEC EVAAAAKTIKEG
N ouuUNANPWUATIKEG anavinoeig ival anodeKTEG, KATd TNV Kpion Tou/TnG eknaideuTIKOU.

levikeUovTac Ta napandvw oupnepdopara, n avénon TnG HEoNG Beppokpaciac TnG yng
g€nyeital ano Tn diapkn au&non TNG NEPIEKTIKOTNTAC TNG YNIVNG aTHOOQAlpag as JIOEEidio
Tou avOpaka, n onoia odnyei oe PeyaAuTepn anoppdpnon (kai eyKAwPBIOHO) eveEpyelag-
BeppoTnTag anod To ynivo ouoTNUA.

MepikéC and TIC ENINTWOEIG TNG ouveXoUg avodou (av CUVEXIOTE) TNG MEONC TIMAG TNG
Bepuokpaaciac TnG yng €ivai: n aAAayn Tou KAigaTog Tng yng (ME TN METakivnon Twv {wvov
BpoXoNTWOEWC and TOV ICNUEPIVO MpoG Tov Boppd Kal Tnv €pnyonoinon Tou KATw
TUAMATOG TNG €Ukpatng Zwvng), N avodog TNG oTAbuNng Twv Balacowv Aoyw TNENG Twv
naywv oToug noAouc (nou Ba odnynoel Kal o KaTaBuBion NAapakTIWV MEPIOX®V), N HEIwON
Twv UuddTivwv nopwv (YE TNV augnon Twv avaykwv apdeuonc Kal UdPeuonc Kal Tn
METABOAN TOU KUKAOU TOU VepoU) Kd. Q¢ METPA AVTIUETWMIONG TOU NPOBARMATOC
npoTeivovTal: n XPNon avavewoIidwv MnNywv evepyelag (NAIAKn, dioAikn, ..), N Aoyikn
XpHoN TNG evépyelac, N Peiwon eknopnwv dlo&eidiou Tou aAvBpaka anod auTokivnTa Kai
gpyoaoTdoia, ol devOpoPUTEUDEIC KA.

O kabévac pag eivar duvartov va OpaocTnplonoin®si cuuBaAlovrag oTn Meiwon Twv
EMNTWOEWY TOU MPOoBARMATOC auToU, av epappolel (kal OXI HOVO va OUUQPWVEI HE) TIG
napandvw NMpoTAcElG OTO YETPO NMOU Tov apopd.

Eival "euepyeTIkO" 1] "KATACTPOPIKO™ TO (PAIVOUEVO TOU Bepuoknniou yia Tn Mn;
AoQaAw¢ n AsiToupyia Tou (PAIVOUEVOU TOoU Bepuoknmiou €ival €UEPYETIKA yia TN 'n
Mag kar Tn Zwn og authv. Av n atudéogaipa TG 'ng dev eykAwPIle €va PEPOG TNG
BepudTNTAC Nou pag oTéAvel o 'HAlog pe Tnv akTivoBoAia Tou kal dev OIEXEE TN
BeppoTnTa autny navrou otn 'n, 16T Ta PWTICONEVA anod Tov 'HAIo pépn Tng M'ng Ba
gixav Bepuokpacia nepinou 250°C. AvTiBeta, Ta pn @wTIZOMEVA KéPN TG 'ng Ba sixav
Bepuokpacia nepinou -250°C. AuTod cupBaivel oTn ZeAfvn nou dev €xel aTpodo@aipa,
oUTe BéBala Cwr. To @aivouyevo Tou Bepuoknniou €Eac@alilel otn ' pia pEon
Bepuokpacia, e PIKPEG OIAKUPAVOEIG, N onoia eEacgpalilel Tn guvexion TnG {wnc.
'OJWG auTO TO QAIVOUEVO MNopei va anodeixBei kal kKaTtaoTpoPIko yia Tn . AuTto Ba
ouMBei av aAAd&el n ouoTaon TNG ATUOOEAIPAg TNG NG AOyw Twv NapeUBACEwY ToU
avBpwnou. ToTe n I'n 6a unepBepuavesi (...)
Ano 1o BiBAio "Ekllaideuon oTig-UeTIC ®UOIKEC EmoTnueg”, MavenioTnuio ABnvayv —
— Epyaornpio ®uoikwv Emornuwv, TexvoAoyiag kar MepiBaAiovTog, 2007

To "gaivoyevo Tou Beppoknniou” napatnpribnKe NMpWTA OTO E0WTEPIKO TWV YUAAIVOV N
NAQOTIKWV BgpUoknniwv Mou XpnoigornoloUvTdl oOThn YEWPYid KAl OTO E€0WTEPIKO TOUG
napatnpoUvTal UWNAEG Beppokpaaiec AOyw Tou eyKAwPIoWoU o€ auTd evepyelag-BepudTnTac.
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EvOeikTIKEG ANAVTNOEIG kal METpRoEIg
10. To HAekTpIkO Bpaxu-KukAwpa — Kivduvol kal "Ac@aA&ia”
yia Tov EKnaideuTiko

Eidikoi oToXO0I

EmdiwkeTal ol pabnTec: va avayvwpioouv Toug dIAPopouc TUMOUC NAEKTPIK@WV MNY®V — Vda
NEIPANATIOTOUV WE PNATAPIEC Kal va TIG YETPROOUV UE BOATOUETPO — VA KATAOKEUAOOUV €va
anAd NAEKTPIKO OTOIKEIO — va MPayuaTonolfoouv NAEKTPIKA KUKAWHUATA — va avayvwpioouv
NEPINTWOEIC "BPAXU"-KUKAWUATWY KAl vd NpocdIiopioouv TIG BE0EIC TOUG — va MPoBAENoOUV
BpaxukukA®PaTa otnv kadnuepivn Zwn Kal va Ta anoTpENouUV — va yvwpidouv Toug KIVOUVOUCG
TOUC — va KATAvoroouv Tov TPOmMo AsIToupyiag Kai Tn XPnoigotTnTa Tng "ao@dAeiac" ora
NAEKTPIKA KUKAWUATA.

EkTOC Twv €dIkwv OTOXWV ava Beuarikr evoTnTa, €XOouv TeEBeEl Kal Yyevikoi OTOXOl avd
peBOdOAOYIKO BRANa MOU CUPNANP®VOUV TOV OKOMO TOUu MaBrnuaTtog, avagpepovral O€
avaAuTIKa oTIG "0dnyieg yia Tov EknaldeuTiko".
M'vwaoelg / ApaotnpioTnTeg / MNeipapata anod 1o AnUoTikO SXoA&io
«PuoIka — Epeuvw kal AvakaAUntw» E TG&ng, TeTpadio epyaciwv: noTe avaBel To AQUNAKI OeA.
101-103, &va anAd KUKAwpa osh. 104-108, To NAekTpIkO peUpa osA. 109-111, aywyoi Kai
MOVWTEC OgA. 112-114, o diakonTng oeA. 115-118, ouvdeon o€ oeipd Kal napdAAnAn ouvdeon
oeA. 119-122, nAeKTPIKO PeUA — JIa €MIKivOuvn unobeon oeA. 123-125, BIBAI0 padnTr): oeA. 60-
66, 70-71, BIBAio eknaideuTikoU: oA, 156-172

®UAAo Epyaciag 10 yla ToV €KNAIdeUTIKO

d. naparnp®, NAnpoPopouldl, evilapEpopdl / EVAUCHA EVIIAPEPOVTOG

>TIC eIKOVEC (PpaivovTal NNaTapieg PE TIG OVOMAOTIKEC NAEKTPIKEC TAOEIC Toug (1.5V nou KaTa
Kavova €xouv oXnua KUAIVOPIKO aAAa OIaQopPETIKA PEYEDN, 4.5V nou £Xouv oxNua "nAake",
9V nou &xouv oxnua opBoywviou NapaAAnAeninedou), NAEKTPIKOC CUCCWPEUTNG AUTOKIVITOU
(12V), kabwc kal duvauo nodnAdTou, PWTOBOATAIKO NAVEA Kal MUAMVEG UYPnAnc Taongc.

«EnIKivOUVEG EVEPYEIEC» OE NAEKTPIKA KUKAWHATA 220 V: oUvOeon nAekTpikoU KaAwdiou oTnv
npila e Bpeypeva Xépla, KAppwpa MeTaAAikoU kap@ioU akpiBwg navw and Tnv npida,
Avolyua NAEKTPIKNC OUCKEUNG €VW aUTN €ival ouvdedeuevn otnv npila, NETayya XapTasTou
KOVTA O€ NAEKTPOpOpa KaAwdia.

B. ou{nNTwW, avapwTIEHdl, UNOBETW / 31aTUNWON UNOOECEWV

>e OAEG AUTEG TIC EVEPYEIEG €ival duvaTO TO NAEKTPIKO peUad va akoAouBnaoel nopeia Yeoa
ano 1o avlpwnivo owpa e enikivOuveg ouveneleg (NAekTpo-nAngia).
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Y. EVEPY®, neipapaTifopal / NEIpAHATIONOG

MPO>OXH: >ToUuC NEIPAUATIONOUC HE NAEKTPIKA KUKAWUATA dev NMpEnel va XpnoidonololvTal
ano Toug PabnTEG NAEKTPIKEG NNYEC WE EvOEIEN NeyaAuTepn ano 9 V. 'OTav €ival anapaitntn n
XPNon 220V 0 NAEKTPIKEG CUOKEUEG, NPENElI va CUUBOUAEUOVTAl NPpWTA TOV/TNV €KNAIOEUTIKO,
npiv TIG ouvd&oouv oTnv npila.

Meipapa 2: 'OTav KA&iogl To KUKAwWa, To Aaundaki avapel.

Meipapa 3: 'OTav akoupnnoouv ol dU0 CUVOETNPEG METAEU TOoug To Aaundki oBnvel, yiarTi
onuioupyeiTal Bpaxu-kKUKA®HA Kal To NAEKTPIKO peUa akoAouBei Tnv eukoAOTEPN Nopeia
HMECW TWV CUVOETHPWV.

Meipapa 4: 'OTav akoupnnoouv ol dU0 CUVDETNPEG METAEU TOUC To Aaundkl oBnvel, yiarTi
onuioupyeiTal  PBpaxu-kKUKA®HA Kal To NAEKTPIKO peUa akoAouBei Tnv eukoAOTEPN Nopeia
HMEOoa o€ auTo To Bpaxu-KUKA®HA. 'Ouwe, AOyw TNG EUKOAOTEPNG NOPEIAG TOU TO NAEKTPIKO
pelUd PEYAAWVEI PE ANOTEAEONA To aTagaAopaAlo va BepuavBei, va pwToBoARCEl Kal va
AMwoel, d1akONTOVTAG TO KUKAWHA.

Meipapa 5: 'OTav akoupnnioouv ol OU0 CUVOETNPEG WETAEU Toug, OnMIoUpYEITal Bpaxu-KUKAWHaA
Kal To peUpa akoAouBei auTn Tn diadpopn Kai 0X1 TN S1adPOor ToU KavovikoU KUKAWHATOG, onoTe
To Aapnaki oprvel. To atoaAopaiAo opwc Bepuaiveral, pwToBoAsl kal AImvel. TOTE To NAEKTPIKO
peUa akoAouBei Tn dIadpoun TOU KAvoVIKoU KUKAWMUATOC Nou €EakoAouBsi va sival KAEIoTO Kal
To Aaunaki avapel.

3. oupnepaivw, KataypadPpw / diatunwon Bswpiag

Meipapa 3: To nAekTpikd pelpa akoAouBei TNV eukoAOTepn diadpoun. ‘OTav dnuioupynBei o €va
KUKAWHA €va Bpaxu-kKUKAWUA, TO NAEKTPIKO peUPa akoAouBei TNV eUkoAOTEPN dladpopr Tou
BPAXUKUKAWNATOG.

Meipapa 4 kar 5: ‘Otav unapxel BPAaXUKUKAWHA, TO NAEKTPIKO PEUMA HEYAAWVEl E AMOTEAEONUA
TNV UNEPBEPUAVON TWV AYWYWV.

€. EQUPHOIW, EENY®, YEVIKEUW / CUVEXNG EAEYXOG.

O napakdTw TrpOTEIVOUEVEC anavinoelC eival €eVOEIKTIKEG. OrnolecdnnoTe dAAeC OwOTEC
EVAAAGKTIKEG 1) OUUNANPWUATIKEG anavinoeis eivai anodekTeG, KATd Tnv Kpion Tou/Tng
EKMNAIOEUTIKOU.

Anuioupyeital BpaxUkKUKAWUA OTav TO VEPO €PXETAl O£ €nAPr HUE Ta HETAAAIKG
MEPN TNG npidag i/kai Tou QIG. TOTE nNepvAsl NAEKTPIKO peUPa KAl OTO VEPO, Apda
Kdl OTO OWMA Pacg, HECW Tou XEPIOU WA Nou ival BpeyUEvo.

Anuioupyeital BpaxukUKAwPa OTav To Kap@i Tpunnosl 1o KaAwdio Kal &pBel o€
enagen Pe To METAAAIKO oUppa. TOTE nepvasl NAEKTPIKO pelpa Kal oTto Kap®i, apa
Kal OTO OWHA PAc, HECW TOU XEPIOU PAG MOU TO AKOUMMAEI.

Anuioupyeital BpaxUKUKAwHA OTav Ta XEPIA PAG AKOUMMNNOOUV TA YETAAAIKA PEPN
TNG NAEKTPIKNG OUOKEUNG. TOTE NepvAgl NAEKTPIKO pela KAl OTO OWUA KAG, HECW
ToU XeploU PAG NMOU AKOUMMAEI T GUOKEUN.

>€ Bpoxepd kaipd dnuioupyeiTal BpaxUKUKAWPA OTAv 0 XaPTAETOC aKOUKNAJEl aTa
NAekTPpOPOpa KaAwdia. TOTE nepvAsl NAEKTPIKO peUPA KAl OTO BPeyHEVO ondyko,
apa Kai aTo XEP! Jag PECW Tou XEpIoU Jag NouU TO AKOUKNAEL.

Av TO KaAwdio €ival @Bappévo | N OUOKEUN AKOUWMNOEl TOo VEPO, Ba
OnMioupynBei BpaxuUKUKAwHA, TO NAEKTPIKO pelpa Ba nepacel and To vePo
apa Kai ano To owla Jac nou Bpiokeral Eoa G AUTO.
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Av o0t ¢éva kUKAwpa OnuioupynBei  BpaxukUkAwua  auto
unepBepuaiveral e KivOuvo va Aiwoouv Ta KaAwdia kai va
£kdNAwBel Nnupkayid. MNa autd To Adyo napeuBAAOUPE OTA NAEKTPIKA
KUKAWHATA aoPAAEIeG, Mou anoTeAouvTal ano AenTa oUpuaTa woTe
OE NEPINTWON BPAXUKUKAWMATOC auTd va AIWOoOUV Kal va
NPOCTATEUCOOUVE TO KUKAWA anod NePAaImepw unepbepavan.

IdlokaTaokeur| / Meipaua 6

'Eva nAeKTpIKO OTOIXEIO ONWG AUTO TOU OMoioU N 10I0KATACKEUN MPOTEIVETAI EXEI EVOEIKTIKN
TiynR 0.9 V, evw dUo ot osipd €xouv 1.8 V, a@ou n oUvOeon O OEIpd NAEKTPIKWY OTOIXEIWV
NPOCOETEl TIC TIMEC TOU KAOe oToIXEiOU. AUTO ePappoleTal oTnv NpPAgn yid TNV KATAOKEUN
MNaTapi®v JE OVOUAOTIKEC TIMEC TAONG aKEPAIa NOAAANAAGCIa TNG apxIKNG.

AuTO yiveral avTIANNTO PE TNV agaipeon Tou NAaoTikoU KAAUPPATog and pia "nAake” pnarapia
4.5V, ondte dlanmioTwveTal OTI NPAyUdTika anoTeAsiTal and Tpia anAd nAekTpikd otoixeia /
pnaTapieg Twv 1.5V ouvdedepéva o oelpd (3 X 1.5V = 4.5V). O1 KUAIVOpIKEG pnartapieg 1.5V
kaTaokeudadovTal Kal AEIToupyouv Onwc Ta anAd NAEKTPIKA GTOIXEIA NOU I0I0KATAOKEUATEG.

ZupnAnpwpuaTikd ®UAAo Epyaciag 10 + yla Tov €knaldeuTiko

++++++++++++++++++++++ b

AauBavovtag unown OTI €va NAEKTPIKO KUKAWMA «KAEIVED>, OTAv 0 OIaKOMTNG «KAEIVED>,
avaloya pe nolol d1akONTEG €ival KAEIOTOI 1 avoixToi, Ta Aaunakia Al kai A2 8a eivai:

A Al A2 JAVE N2
KAeioTdg avoixTtog KAEIOTOC oBnoTo avauuevo
KAgloTOC KAEIOTOC avoIxToc avayuevo oBnaTo
AvVOIXTOC KAEIOTOC KAEIOTOC oBnaoTo oBnoTo
KAgloTOC KAEIOTOC KAEIOTOC avayuevo avauuevo

To OUPBOAIOTIKO KUKAWHPAG TO OMoio avTIOTOIXEl ME TO MNAPANAvVE® OXNHATIKO KUKAWUA
onueI®VETal e v
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......... l

+++++++++++++++++++++++

MapaTiBevral UEPIKEG EVOEIKTIKEG TIMEC METPrOswv  (€vOeiEn  PBOATOMETpoOU,  €VOEIEn
aUNEPOMPETPOU) Yia Tov avTioToixo apidud pynartapiwv: 5 (7,5V, 0,93 A), 4 (6 V, 0,71 A), 3 (4,5
V, 0,52 A),2@3V,036A),1(15V,0,2A), 0 (0V, 0A)Kal To OXETIKO dIAYpAPHa EvTaong —
TAong, KWe Baon TIGC NANPOMOPIEG NOU UNAPXOUV OTO OXETIKO £vOeTO ToU PE10+.

Z€ auTd TO NAEKTPIKO KUKAWHA, HE TO OUYKEKPIUEVO EUPOG TIHWV TNG NAEKTPIKNAG TAONG Kal
TN OUYKEKPIYEVN OTNAN ypaQiTn WG avTioTdTn, N OXEoN TNG £vTaonG Tou NAEKTPIKOU
pelHATOG PE TNV NAEKTPIKN TAON Nou To NPOKaAei ¢paiveral va aneikovileTal ano pia suBeia
YPauun, n oxéon dnAadr gival ypauuikn.

++++++++++++++++++++

H npoTacon yia evaAAakTikn 1010kaTaokeun / neipapa 9 €ival eQikTn Kai, av tTnpnoulv ol
odnyieg, AeIToupyikn.
+++++++++++++++++++++

I010KATAOKEUN KUKAWUATOG anod ypa®iTn os XapTi
‘OTav cuvdeovTal ol NOAOI TNG PNATAPiag HE TO KUKAwNA, TO LED (pwTOROAEI.

'OTav dnuioupyeital BpaxukUkAwua, To LED oBnyvel.
+++++++++++++++++++++ A+

IdlokaTaogkeun METABANTAC avTioTaong ano ypagiTn os xapTi

'‘OTav aKOUMMNOEl TO AKPOo Tou KAAwdiou enavw oTo ypagitn, To LED wTOROAEI.

‘000 PIkpOTEPN €ival n anooTacn Tou kaAwdiou and To LED, TO0Go n @pwToBoAia Tou eivai
evTovoTepn (KAl avTioTpopa).

EvaAAakTika, otn 6€on Tou LED €ival duvatdv va ouvOEOOUHE €va NMOAUMPETPO.
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EvOeIkTIKEG ANAVTROEIG kal MeETpRoEIg
11. Ano Tov HAEKTPIOHO oTO MAyvnTIOHO —
— 'Evag HAekTpikOG (1810-)KivnTipag
yia Tov EKnaideuTiko

Eidikoi oToxO0I

Emdiokeral ol padnTéc: va avayvwpifouv TIGC PNXAVEG, TIC GUOKEUEC Kal TA €pyaAsiad mou
AEITOUPYOUV HE NAEKTPIKOUC KIVNTHPEG — VA YVWPITOUV TNV apxr ASIToUpYiac TWV NAEKTPIKWYV
KIVATAPWY — VA KATAOKEUAOOUV Kdl va AEIToupynoouv €vav anAd nAeKTpikO KivnTnpa — va
avayvwpilouv Kal va Karavoouv Td XApaKTNPIOTIKA OTOIXEid ASIToupyiag Twv NAEKTPIKWV
KIVNTHAPWY — va €KTIMOUV TN CUMBOAN TWV NAEKTPIKWV KIVATNPWY GTNV NApaywyr NAEKTPIKNG
EVEPYEIAG, Adpa kal oTn dIauOPPWON TOU ONUEPIVOU TEXVOAOYIKOU MNOAITIOPOU Hac.

EkTOC Twv €10IK®WV OTOXWV ava BeudTikr evoTnTa, €Xouv TeBEl Kal YeviKoi OoTOXOl avda
HEBOOOAOYIKO BAMA MOU CUPNANPWVOUV TOV OKOMO TOoU Mabruartoc, avagépovral Ot
avaAuTika oTig "0dnyieg yia Tov EKnaideuTiko™.

M'vwoelg / ApaotnpioTnTeg / Neipapara and 1o AnuoTikd SXoA&io
«PuUoIka — Epeuvw kal AvakaAUnTw» 3T TAENG, TETPAdIO €pyaciwv: and Tov NAEKTPIOUO OTO

HayvnTIONO — 0 nAeKTpopayvhiTnG oeA. 129-132, BiBAio padnmr: oeA. 94-95, 98-101, BIBAio
EKNAIOEUTIKOU: OeA. 194-196.

| ®UAAo Epyaciag 11 yla ToV €KNaideUTIKO ‘

d. naparnp®, NAnpoPopouldal, evilapEpopdl / EVAUCHA EVIIAPEPOVTOG

H eikovi{OPEVN Pabnuarikn oxéon €ivail n TéTapTn eicwaon Maxwell.

01 e§lomoelg Tou Maxwell

O1 —pOAIG— TEoOEPIG €Elowoelg Maxwell, onwg diapgopewlnkav and Ta Péca Tou 19o0u
aiwva Kal anedeixdbnoav £wg Twpa BewpnTIKA ENAPKEIG KAl NEIPAPATIKA CUVENEIC, aAAd
Kal «avAAAOIWTEC» WETA and TO OXETIKIOTIKO Kdl KBavTiko €Aeyxo, ekppalouv
HabnuaTika TNV nNAE€ov MANPN €nioTNUOVIKN Bgwpia n onoia €xel diaTunwdei noTe, Tnv
NAEKTpOMAyvNTIKN Bswpia. AuTn NepIypdQel, €pUnveUEl KAl evonolel 0Aa Ta NAekTpikd
Kal payvnTika @aivopeva, aAAd kal npofAénsl Tnv Unap§n kalr napaywyn Twv
NAEKTPOHNAYVNTIKOV KUHATWV.

H "noinTikA" Tou Maxwell

Av 1 palnuaTikn €k@pacn HIAg EMNICTNHPOVIKNAG Bewpiag, ONwG Kai n noinTIKn éKppaacn, —
npénel va— xapakTtnpifovral and anAoTnta, AITOTNTA, NANPOTNTA, GCUHMETpia Kal
opopQIda, TOTE ol e€lowoelg Maxwell cuvBeTouv (kKal) To wWPAIOTEPO Moinua To onoio €xel
ypagei NoTE oTn padnuarikn yAwaoaoa...

Ano To BiBAio "Eklaidsuon oTig-ue TIC PUOIKEG EmioTnueg”, MavenioTnuio ABnvwy —
— Epyaornpio ®uoikwv EnioTnuwv, TexvoAovyiac kai lMepiBdAAovTog, 2007
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H ®uoikn ue Meipauata A’ Muuvaoiou BiBAio Eknaideutikou

Ano TIG €IKOVI{OPEVEC UNXAVEG, CUOKEUEG N epyaAeia He NAEKTPIKOUC KIVNTHPES AsIToupyoUv
TO UunoBpuxlo, To NAIOKO QUTOKIVNTO, O AVEUIOTAPAG, TO dpAnavo, To nAlakd poAol Kal n
aveEPOYEVVATPIA.

B. oulNTwW, AvApWTIEHdI, UNOOBETW / 31aTUNWON UNOOECEWV

SUPeva YE TNV Napandavew PJabnuarikn oxEon Kal JE TIG unodeieic Tou/TNG EKNAIDEUTIKOU
gival eukTaio va diaTunwdei n unoBeon OTI av €vac aywyoc diappéeTal and NAEKTPIKO
peUa AMNOKTA MAyVvNTIKEG 1010TNTEG Kal OTI N AAANnAenidpacn HayvnT@v Kal NAEKTPIKOU
pelaTog dnUIoupyei DUVAHEIG NoU €ival duvaTov va NPoKaAEoouv Kivnon.

Y. EVEPY®, neipapaTifopal / NEIpagaTionNog

To nnvio kaBwc diappéeTal and NAEKTPIKO peUPA NEPIOTPEPETAI.

3. oupnepaive, KaTaypaPpw 7/ diatunmwon Bswpiag

Av évag aywyog Odlappeetal and NAEKTPIKO peUPA aAMNOKTA payvnTikeg 1810TNTEG. O
NAEKTPIKOG KIVNTAPAC AsIToupyei 6Tav €vag aywyog nou BPIioKETAl OTO E0WTEPIKO TOU Kal
dlappEeTal and peupa aAAnAenmdpda Pe €vav POVIPO PayvrTn Tou.

€. EQUPHOIW, EENY®, YEVIKEUW / CUVEXNG EAEYXOG.

'‘ONOI O NAEKTPIKOI KIVNTAPEG TwV dIAPOPWV CUCKEUWV €XOUV HOVILOUG MAYVATEG Kal
nnvio/a nou TPo@podoTeiTaAI/VTal PE NAEKTPIKO peUpa. ZTIG MEPICCOTEPEG MEPINTWOEIG TO
nnvio gival npoogappocguévo oTov agova nepioTPoPnG.

mnvio

moAog )
pévigou "?AOG
HayvATn \  MOVIgou

| payvntn

. 1ia
agovag
TEPICTPOPNS \

aywyoi
NAEKTPIKOU
PEUUATOG

Ano Tn oUyKPIoN TWV TUNHATWV TOU NAEKTPIKOU KIVNTNPA ME TA TUAKATA HIAG NAEKTPIKNG
yevvnTpiag (Onwc ¢aiveral oTo avTioTolXo oxedio Tou ®E12) dianioTwveTal OTI €ival opold.
H dia@opd nAekTpIKOU KIVNTAPA Kal NAEKTPIKNG YEVVNATPIAG EYKEITAI OTO OTI: O NAEKTPIKOG
KIVNTAPAG TPo@podOoTEiTal HE NAEKTPIKO PeUPa Kal MEPIOTPEPEl Tov afova, evw OTnNV
NAEKTPIKN YEVVATPIA anod TNV NePIOTPOPpr Tou dEova dnuioupyeiTal NAEKTPIKO pela.

Mia anAn avagopd oToug NAEKTPIKOUC KIVNTAPEG NOU NApATNPOUNE YUPW HAC PAVEPWVEI
TN OUMBOAR Toug oTn dIaNOPPWAON TOU CNUEPIVOU TeEXVOAOYIKOU MOAITIONOU WAG KAl OTn
BeATiwon Tng noldTnTag TNG {wNG Kac.

3TOUG MEPIOOOTEPOUG NAEKTPIKOUG KIVNTAPEG TOU €unopiou, oc €10IKA WETAAAIKA nAadioia
avaypdagovTtal Ta €ENC XAPakTNPIoOTIKA OToIXEia TNG AsiToupyiag Toug: 220/380V TAOn
Tpo@odoaiac KivnTnpd, 50Hz ouxvoTnTa NAEKTPIKOU peupaTog, 2,75A €vtaan peluaTog
nou diappéel Tov KivnTrpa otav AsiToupyei, 1.400RPM TaxUTnTa NEPIOTPOPNAC KIVNTNPA OF
OTPOQEC ava AenTod, 1,1 kW/1,5HP 10xUC Tou KIvnTnpd.
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H ®uoikn ue Meipauata A’ Muuvaoiou BiBAio Eknaideutikou

SupnAnpwuaTiko ®UAAo Epyaciag 11 + yla TOV €KNAIdEUTIKO

IdlokaTaokeun / Meipapa +1
To oUpua neploTpEPeTal YUpw anod Tov a&ova TngG pnarapiac.

+++++++++++++++++++++++

IdlokaTaokeur) / Meipapa +2
H Bida pe Toug payvnTeg nepioTpepovTal (Hadi) yupw ano Tov agova Touc.

+++++++++++++++++++++ b+

IdlokaTaokeun / MNeipapa +2

H eAelBepn akpn Tou CUPNATOC MOU KPEWETAl anod To KAAWOSIO KIVEITAlI KUKAIKA yUpw anod
TN OTAAN TWV HAYVNTOV.

To @aivopevo €ival evTovoTePo OTAv TO AKPO Tou GAAou kKaAwdiou €ival ge enagr Pe Tn
Baon TNG oTAANG TwWV HAyVNTOV.

++++++++++++++++++++++
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H ®uoikn ue Meipauata A’ Muuvaoiou BiBAio Eknaideutikou

EVOEeIKTIKEG ANAVTAOEIG Kal METPNOEIG
12. Ano 1o MayvnTioHo oTov HAEKTPIOHO —
— Mia HAekTpikn (1810-)FevvnTpia
yia Tov EKnaideuTIKO

Eidikoi aToxol

Enidiokeral o1 pabnTéc: va avayvwpilouv NAEKTPIKEC MNYEC MOU ASITOUPYOUV HE NAEKTPIKEG
YEVVNTPIEC — VA YVWPIOOUV TNV dapxn ASIToupyiag TwV NAEKTPIKWV YEVVNTPIOV — vd
KATAOKEUAOOUV Kal va AEITOUPYNOOUV HIa anAn NAEKTPIKN YEVVATPIA — va avayvwpilouv Toug
JIapOPETIKOUC TPOMOUC KivNaoNng TwV NAEKTPIKWV YEVVNTPIWV — va diaxwpiouv Kal va eKTIHoUV
TOUG "OIKOAOYIKOUG" TPOMOUG KivNnomC ToUC and avavewolues / KaBapec nnyEg evEPyelag — va
EKTIMOUV TN CUHBOAN TWV NAEKTPIKWV YEVVNTPIWV OTN BEATIWON TNG No10TNTAG TNG {WNG HaG.
EkTOC Twv €dIkwv OTOXWV ava Beuarikr evoTnTa, €Xouv TeBei Kal yevikoi oToxXol avda
HeBOdOAOYIKO BRAMa MOU CUPNANPWVOUV TOV OKOMO Tou Mabrnuartog, avagepovral de
avaAuTIKa aTic "Odnyiec yia Tov EKNaideuTiko".
N'vwoelg / ApaotnpioTnTeg / Neipapara and 1o AnuoTikO SX0A&io
«PuoIka — Epeuvw kal AvakaAunTtw» ST TAENG, TETPAdIo €pyaci®wv: anod To Payvnmiond oTov
NAEKTPIOPO — N nAekTpoyevvnTpia oeh. 133-135, BiIBAio padnti: oeA. 100-101, PBiAio
EKNAIOEUTIKOU: OeA. 197-199.

| ®UAAO Epyaciag 12 yla ToV €KNAIdeUTIKO ‘

d. naparnp®, NnAnpoPopouydal, evilapEpopdl / EVAUCHA EVIIAPEPOVTOG

H eikoviCopevn padbnuaTikr oxéon €ival n Tpitn €giowon Maxwell (BA. To €vBETO yIa TIG
e€lowoeic Maxwell Tou ®E11).

O @akdC Nou AEITOUPYEI ME XEIPOKIVNTN NAEKTPIKI YEVVATPIA Kal OXI ME MNATAPIEG EXEl WG
NMAEOVEKTNHA TO OTI JE TN XPNON TNG €E0IKOVOUOUNE XPrNATA KAl TAUTOXPOVA NPOooTATEUOUHE
TO NEPIBAAAOV, EVM €XEI WG PEIOVEKTNUA OTI N €VTACN TOU PWTOC KAl N GUTOVOMid Tou (pakou
eEapTaTal ano Tnv nePIGTPOPn TNG AABnG.

B. oudnTwW, avapwTIEHdIl, UNOOBETW / 31aTUNWON UNOOECEWV

SUPeWva YE TNV Napandavew Pabnuarikn oxéon Kal JeE TIG unodeiEeic Tou/TNG EKNAIDEUTIKOU
gival eukTaio va diaTunwOei n unoBean OTI OTIG NAEKTPIKEG YEVVATPIEG UNAPXOUV HAYVATEG
nou otav kivouvTal dnuioupyoUv NAEKTPIKO peUPa o€ aywyouc.

Y. EVEPY®, neipapaTifopal / NEIpAHATIONOG

IdlokaTaokeun / MNeipapa

Kabwg nepioTpépeTtal apyd To Kap®i, To Aaundki avapel Aiyo r kaboiou.
Kabwc nepioTpEPeTal ypryopa To Kap®i, To AAunakl pwToBoAei évTova.
‘OTav oTapaTa n nepIoTpoPn Tou KapPiou, To Aaundki navel va pWTOROAEI.

3. oupnepaivm, KaTaypdPpw / diatunwon 6swpiag

Av €vac payvhTng KIVeiTal KovTd og aywyoug dnUIoUpYEi NAEKTPIKO peupa o€ auTtouc. H
NAEKTPIKN YEVVATPIA AEITOUPYEI OTAV Ol PAYVATEG MOU UMAPXOUV OTO E0WTEPIKO TNG
KivouvTal, aAAnAenidpolv Pe aywyouUg Kal dnUIoupyouVv NAEKTPIKO peUNA o€ auTou .

'‘Oco TaxUTepn €ival n Kivnon Twv gayvnTtov, TO00 JEYAAUTEPO €ival TO NAEKTPIKO peUNd
nou dnuioupyeiTal.
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H ®uoikn ue Meipauara

A’ Tuuvaoiou BiBAio Eknaideutikou

€. EQUPHOIW, EENY®, YEVIKEU® / CUVEXNG EAEYXOG.

H nepioTpopr Tng podag B€tel o kivnon Tov afova Tou duvapd oTov
ornoio €ivalr NpooapPoouEVol PAyVATEG nMou nepiBaAAlovTal and nnvio. H
NEPIOTPOPN TWV HAYVNTOV ONUIOUPYEI NAEKTPIKO pelpya oTo nnvio Kai
avapel To Aaunaki rnou €ival ouvoedeEVO HE Ta dkpa ToU.

H kalon Tou yaidvBpaka Bspuaivel To vepd oTo AEBNTA nou
METATPENETAI O UDPATHOUG. AUToi BETOUV OE NEPIOTPOPT| TOV
aTUOOTPORIAO. 3TNV AAAn dakpn TOou dATHOOTPORIAOU, OTO
E0WTEPIKO TNG YEVVNTPIAG, MNEPIOTPEPETAl €vag MeYAAog
HayvnTNG nou nepiBaAAeTal and nnvio kal €1ol napdayeral
NAEKTPIKO pella.

To vepO NEPTEI anod To Avolyua Tou ppayuaTog nou PpiokeTal
WwnAd kai Adyw TnG PeYAAncg Tou TaxuTnTac BE€Tel Ot Kivnon
Tov UdpoaTpOBIAD. ZTNV AAAN Aakpn Tou udpoaTpofiAou, OTO
E0WTEPIKO TNG VYEVVNTPIAG, MEPIOTPEPETAl £vag MeYAAog
MayvATnNG nou nepIBAAAeTal and nnvio kal €10l napdayeral
NAEKTPIKO pelja.

O Avepog NePIOTPEPEI TNV EAIKA TNG AVEUOYEVVATPIAC. TNV AAAN akpn TNG
€NIKAG, OTO EOWTEPIKO TNG YEVVATPIAG, NEPIOTPEPETAl £vaG HEYAAOC
HayvATne nou nepiBdAAeTal and nnvio kair €10l nNApdyeTdl NAEKTPIKO

pevpa.

'OAEG Ol NAEKTPIKEG YEVVNTPIEG EXOUV MOVIMOUG HMAYVATEG MOU KIvouvTal HE O1apOopoug
TpOMNou¢ Kal nnvio/a oro/a onoio/a dnuUIOUPYEITAl NAEKTPIKO pEUNA ano Tnv Kivnon Twv

HayvnTov.

moAog
HOVIHOU
poyvATn

mnvio

aywyoi
NAEKTPIKOU
pedpaTog

Ano Tn oUYKPIoN TWV TUNHATWV TOU NAEKTPIKOU KIVNTAPA ME TA TUAMATA HIAG NAEKTPIKNG
YEVVNTPIAG (ONwG aivetal aTo avTioTolxo oxedlo Tou ®E11) dianioTwveTal OTI €ival 6yoia.
H diapopd nAekTpIkOU KIVATAPA KAl NAEKTPIKNG YEVVATPIAC EYKEITAl OTO OTI: O NAEKTPIKOG
KIVNTAPAG TPo@podoTeiTal HE NAEKTPIKO pelua Kal NeEPICTPEPEl Tov a&ova, evw OTnNV
NAEKTPIKN YEVVATPIA Anod TNV NePIOTPOPI Tou dfova dnuioupyeiTal NAEKTPIKO peUA.
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H ®uoikn ue Meipauata A’ Muuvaoiou BiBAio Eknaideutikou

H AeiToupyia HIaGg NAEKTPOYEVVATPIAG €ival OIKOVOUIKA Kdal OIKOAOYIKR, OTav O€
XpnoigonoiouvTal yia Tnv Kivnon TnG ynxaveg kavong (nou xpnoigonoiouv akpifa kauoiya
kal dnuioupyouv pUMNoucg), aAAd xpnoigonoloUVTdl yid TNV Kivnor Toug avavewoINeg Kal
kabapeg nnyég evépyelag (avepog, Kivnon vepou ...).

Mia anAn ava@opd oTIG NAEKTPIKEC YEVVATPIEC MOU NAPATNPOUNE YUPW HAC PAVEPWVEI TN
GUMBOAN Toug oTn JIauoOpPwWan Tou OnUeEPIVOU TeEXVOAOYIKOU MNOAITIOHOU HaAG KAl OTn
BeATiwon Tng noioTnTag TnG {wng pac.

3TIG NEPICOOTEPEG NAEKTPOYEVVATPIEG TOU egunopiou, o€ €I0IkG METAAAIKG nAadiola
avaypaeovTal Ta €Enc XapakTnpIoTIKA oToIXEia TN AsiIToupyiag Toug: 3.600RPM TaxuTnTa
nepioTpo®nc, 2HP 10xXU¢ AsiToupyiag, 120V~/60Hz Tdon oTta akpa Tng/cuxvoTnTa.

SupnAnpwuaTiko ®UAAo Epyaciag 12 + yla TOV €KNAIdEUTIKO

+++++++++++++++++
IdlokaTaokeun / Meipapa
KaTta Tn didpKela TNG Kivnong Tou OwAnRva kal Twv JayvnTtwyv To LED @wToROAEI.

Katd tn didpkeia TNG nio ypnyopng Kiviong Tou CwARva Kal Twv payvntov To LED
PWTOROAEI evTovoTeEpaQ.

'OTav oTapaTa n kKivnon, To LED dev pwTOROAEI.

+++++++++++++++++++++ bbb+
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BiBAio Eknaideutikou

SUYKEVTPWTIKOG MNivakag YAIK@V /7 Opyavwy / AVTIKEIHEVWV

heTpoTaivia (OE1, ®E3, ®E1+)

Bpavio (PE1, ®E2, DE1+, DE2+, DE4+)
nivakag (®E1)

AenTd oxolvi (PE2)

Bapidi (PE2)

poAoyla | xpovouerpa (PE2, PE9)
MNaAdkl (PE, OE2+)

EUANIVN kpepaoTpa (PE3I)

NAGoTIKA MaTa f nAacTikoi diokol (PE3)
oTabua (PE3, ®E3+)

ehatnpio (PE3)

AaoTixo (PE3)

nAaoteAivn (PE1, ®E2, OE3, E3+)

BepuopeTpa oivonveupartog (PE4, OE5,
®E6, OE7, OE8, ®E9, ®E5+)

nupipayxo doxeio / nupeg (PE4, OES,
®E6, DE4+, DES+)

xapTi (PE4, ®E10+)

dlapavng, AguKn kal paupn
auToKOAANTN nAaoTikn Taivia (PE4,
Ppe8, ®E1+, OE11+)

vEPO (DE4, OES, OE6, E7, GES+,
®E11+)

naydkia (PE4, OE6, GE7, GES+)

NAEKTPIKO paTI BEppavong (PE4, OES5,
®E6)

Aekavn (PE5)

nAaoTika kanakia (PE7)

AGdI (DE7)

notnpia (PE7, ®E9, ®E10, PE11+)

MNOUKAAIa yudAiva i nAaoTika (PE7)

dlapaves NAaoTikO doxeio (PE7)

nopTaTipp E AQUNTAPEC NUPAKTWONG
(DES, DE9)

o@aipikn yuaAivn @iaAn pe eupu
oTopio (DE9)

PeAICON (DE9, DE3+)

xwua (PE9)

hayelpikn (dittavOpakikn) ooda (PE9)

KOUTAAI (PE9)

KaAapaki (PE9)

EMPIAAWMEVO agploUxo vepo (PE9)

Eid1 (PE9, OE10, PE10+)

KePAkl (PE9)

MnaTtapieg (PE10, DE11, DE2+,
®E10+, GE11+)

BoATopeTpo (PELO, PE10+)

Aapnaki (®E10)

MIKPNG 10xU0G Aaunaki led (®E12,
®E10+, OE12+)

kaAwdia (PE10, ®E10+, EL1+)

HOVWHEVO XAAKIVO oUpHa NEPIEAIENG
(®E11, ®E12, ®E11+, DE12+)

METAAAIKOI ouvdeTnpec (DEL1D)

oUppa koudivag / WiIAG atoaAopailo
(PE10)

AauapivoBidec ano weuddapyupo (PELO)

METAANIKEG napapaves (PE11)

KOAANTIKNA Tavia (PE11, PE12, OES+,
OE12+)

konidl (PE11)

IOXUPOI KUAIVOPIKOI HayVHTEG VEODUHIOU
(PE11, GE11+, OE12+)

napaAAnAoypappol yayvnreg (PE12)

Heyalo kap@i (PE12)

METAAAIKN Bida (PE12, ®E11+)

xapTovi (PE12)

yopoAdaoTixa (PE1+)

oavida (PE1+, PE3+)

vopiopaTta (PE3+)

PEANO (PE3+)

KUBo¢ ano EUAo, kepi, oanouvi n
MAAo, natarta (PE3+)

MavTaAdkia (PE5+)

OYKOMETPIKOG owAnvag (PE3+)

AenToi yudAivol cwAnveg (PES+,
®E11+)

aiaT (OE11+)

QUAAO XaAkoU (PE10+)

aAoupIvoxapTo 1| @UAAO

weudapyupou / Toiykou (PE10+)

WaAidl (PE10+)

MOAUBI ano ypaeitn (PE10+)

MIKPpOG unoAoyloTng Toenng (PE10+)

NWPA NAAoTIKO 1 and PeAAo (PE12+)

nNAQoTIKN ouplyya (PE12+)

AaoTtixakia (PE12+)

BauBaki (PE12+)
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