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Ané tnv enoxn nou o AvOpwnog avuAnAPOnke Ou n Ogpudinta cuvdEctal Ue
NV Kivnon Kal KataokeUaoe tnv NPwin ATHOMNXAVA HEXPI ONPEPA €XOUV NEPG-
oel nepioodtepa and 200 xpdvia. 1o xpoviké Sidotnpa nou €xel peconapn-
o€l, 0 dvbpwno¢ katavonoe kanltepa 10 OgpUIKG QaivOpeva Kabwg kal €vvol-
€¢ nou ouvééovial pe autd. KataokeUaoe PNXavéG €O0WIEPIKAG KaUuong 6nwg
NePEAAIOKIVNTAPEG, PBEVZIVOKIVNTAPEG Kal atpootpdépfidouc. Katd tn Aegitoupyia
0UG petaPépetal Bepudtnta oto nepifdanov evw tautdxpova anofdAdovial
katdAoina tn¢ kavuong. H Oeppokpacia tou nepipdAnovio¢ aufdvetal Kal n
Icopponia twv olkoouotnudwwyv Siatapdooctal. MeAewwviag autn tnv evotnta
0a pddeig: tn diapopd tng Oepudintag and tn Bgppokpacia, u €ivalr OEPUIKN
evépyela, nw¢ yivetal n aAdayn oug kataotdoelg tng UANg, Nw¢g diatnpeital n
Zwh ou¢ naywpéveg Aipgveg, nwg dnuioupyouvial ta 6aAdooia pelpata Kai ol
dvepol KaBwG Kal Nw¢ petapépetal Bepudtnta and tov nAio otn yn.



Hia yikph jgTopia .

To 2005 o lonavég o6nydg aywvwv taxvintag Pepvdvio AAdvoo
(Fernando Alonso) képbioe 10 NaykOOoUI0 NPwidOANKA CTOUG AYWVEG AUTO-
KIvAtou Formula I. Autd onpaivel éu €ival kai o kaAltepog odnydg otov
KOOUO;

Z1oug aywveg taxutntag ing formula | 6& ouvaywvizovial pévov ol oén-
yoi, aAAd Kal ol YnXavikoi KATAOKEUNG QUTOKIVATWY YId 10 nolo¢ 6a kKata-
okeudoel tn pgnxavh Pe tn peyanvtepn andédoon.

Mnxavég oav autég nou KivoUv ta autokivnia tng formula | ovoudzo-
VIdl PnXavég €0WIEPIKAG Kalong.

210 KeQAnalo auto:

©a npooeyyioelg ug €vvoleg NG OEpPOKPaAaTiag, tng OepUOINTag Kal tng
OepuIkng evépyelag. ©a pddeig éu n Begpudinta €ival piIa HOPPA HETAPE-
pouevng evépyelag, n onoia pnopei va petatpénetal o€ GAAEC HOPQPEG
KaOw¢ Kal va petaPépetal and éva owpa o€ dAdo. ©a yvwpioelg ¢aivo-
HEVa nou cuvééovial PE tn petapopd Oepudtntag kKai 6a npoonadnoelg
va 10 gpunveloel¢ Katapelyoviag otn HIKPOOKOMIKA Sopn tng UANG.



OEPMOTHTA

KE®AAAIO 6

H ©OEPMOTHTA KAl O ANGPQIMINOZ MOAITIZMOZ

MNa tov mpwtdyovo AvBpwro o0 NAOG Kal 1 PwTid 1ou Avafe
Tuxaia amnd Toug kepauvouqg MTav N Hovadikh Tmyn Bepudtnrag.
Mapatnpouoe TG PETABOAEG OoTnV aTudoPapa Kal ipootaboloe
va mnpopulaxtel and Tto kpuo kat T Zéotn. Apydtepa €uabe va
avdpel pwTId KTunwvtag duo TETPEG 1 TpiBovtag duo EUAA ueTa-
EU Toug (ewkéva 6.1). Ou apxaiol ‘EAAnveg Bewpouoav Tn QwTld
wg éva and ta Téooepa Baolkd otouxela pall pe tn yn, to vepd
kal Tov agpa: mioteuav OTL kABe cwpa arnoteleital and ouvdua-
opoUg autwv Twv Tedodpwv otolxeiwv (ekdva 6.2).

MoMEg dpaotnpdtnTeg TG Kabnuepvig (wng Tou avlpwrou,
onwg n B€ppavon Kal To payelpepa, otnpifovral otn xprion Ing,
BepudtnTag. H petaloupyia Kal n Kepapkr) ATav yia ToAAoUq
ALVEG Ol ONUavTIkOTEPOL TOUE(G oToug omoloug o AvBpwTog XPNn-
oglgortoinoe ) Bepudmra. Mol apydtepa, aviiNeoOnke OTL n Bep-
péTNTa ouvdéetal Ye TV Kivnon kat tov 18° aidva karaockelaos
NV MEWTN atgounxavry (ekéva 6.3). H atpounyavr] eivat wa pnxa-
VA TOU METaoXNUATlel TN BeppdtnTa Ot unxaviké épyo. H Bep-
MéTNTa TpokUMTEL and Ta kauola Tou Kafyovtal Kal XPnollo-
noleital yia va petaoynuarioel 1o vepd oe atud, o omnoiog Xpn-
olomoleital yla va Kwrjoet Tpoxouq 1] HoxAoUq. Amd TOTE, TIOAEQ
epyaocieq €nagav va yivovral XelpwvakTikd 1 pe tn Borbela {wwv
KAl avartuxdnkav ol mMPwTeg PBlopnxavieg.

Me Tnv eKTeETaPévn XPNOoN TWV UNXavwv otnv mapaywyn aya-
Bwv, Eekivd n Blounxaviky emnavdotaon. Tov 190 awva kara-
OKEUAOTNKAV Ol KIVNTHPEG E0WTEPIKNG kauong, dnAadr, o TETPe-
Aalokivntripag kat o Bevlivokivntripag. AkoAoubnoav Ta Bepuon-
AEKTPIKA gpyooTdala Kai, Ti§ Teheutaieq dekaetieq Tou 2000 auw-
va, ol TuPNVIKo{ avTIdPaoTAPEG UETATPOTING EVEPYELAG.

Qotd00, av kAL oL UNXaveg cuveloepepav otn BeAtiwon Tou Tpod-
mou {wng Tou avBpwriou, 1 XPNon Toug TIPOKAAECE KAl ONUAVTL-
K4 mpoRAuata. Katd tn Aettoupyia Twv pnxavev aroBaiovrat
kauoaépla 1 dnpoupyouvtal padlevepyd Katdhouna Ta oroia
HoAUvouv To TeplBAMov. Ermiong, katd tn Asttoupyia twv Bepul-
KWV UNXavwv UETAQEPETAL OtV atudopaipa kal Bgpudtnra. H
Bepuokpacia Tou mepPIBANOVTOG AUEAVETAL KAl 1 LOOPEOTIHA TWV
olkoouoTnudtwy dlatapdooetal. H xpnoluornoinon twv BepuUkwy
pUNxavav xwpeig ™ AYn Tov KatdAMnAwv HETpwY dnuoupyel oko-
AOYIKA TipoBAAuaTa otov MAQvATN Hag.

\sou(n'
8" ka1 Mu@oloyia

Eixdva 6.1.

H puwmid twv Bewv
Sduwva e v apxaia eMnviki uubodoyia, o Mooundéag kard-
Pepe va kAEYeL T QwTid Twv Bewv Kkat va T Xaploet atous Bvn-
T0UG. Kpugtnke miow and éva auwepo kat dvae ™ 3ada Toi-
Bovtdg mv aToug TPoX0UG TOU dpuatog Tou dagbovta. Ma mv
evépyeld Tou autr, Twwprbnke akAnpd amd to Bed Ala.

\\ou(ﬁ
8" ka1 loTopia

Eikdva 6.2.
0 EMnvag pukdoogog AptatotéAng Bewpoloe ™ gwtid pall ue
™m yn, 10 vepd Kat Tov agpa we Beuehiwdn ouotatikd kdbe owua-
70,
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Eikdva 6.3.
H npdtn atpounyavr nou kataokeudotnke and tov Touag Niou-
Kouev Kkat to Bondo tou Tlov KdAu to 1712 am AyyAia. Xonot-
porotiBnke yia v dvtAnon vepod. H unxavii aut tporomnou-
Bnke kat PeAtwbnke apydtepa and tov Bat (1765) kat amoté-
Aeoe TOV MPOGPOUO TWV GUYXPOVWY QTUOUNXQVAY.

A A
W

m...ﬁ L i N

Eikéva 6.4.
Aokipaoe TIg aiobrioeig gou.
BubiCoupe to Okl xépt o€ (eaTd vepd Kat To aploTERS O Mayw-
uévo. Katomw, ue ta dUo yépla kpatdue éva oArldvt yAapd
Yaka. H aiobnon oe kdbe xépt elval SLapopeTiKr.

Eiéva 6.5. )
Méoa oe (ot kat o maywuévo vepd Pubilouue and éva Bep-
uduetpo. Karomy, Bubifouue ta Bepuduetoa péoa oe éva QA
1{dvt xAapd tod. Méoa oto tadl n EvdelEn Twv BepUouETOWY
elvat n d1a. Me 0 BeOUOUETOO LETPAUE QVTIKEWEVIKA T Bep-
Uokpaola evég owuaros.
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H yvwon mou €XOoupe amoKTroel OXETIKA e Ta Bepuikd pawvo-
peva dev €xel pévo mpakTikh afla. Zruepa, n akprig PETPNON
™G Bepuokpaciag Tou guumnavtog pag mapéxel evdel&elg yla tov
TPOMOo TNG dnpoupyiag Tou Kat yia Tnv eEENEN Tou. Emiong, pro-
poULE VA KATAVONOOUKE TIWG Ol BEPUIKEG UETABOAEG TUMBANOUY
ot dlatipnon g (wng péoa oto KUTTapo.

Ti elval n Bepuokpacia kat TL n BeppoTnNTa; WG &nyeitarl ot
otav TOMOOETIOOUUE €va UMOUKAAL YEUATO UE VEPO OTNV KAtAyu-
&n tou Yuyelou autd Ba ondoel; Mati dtav xtovidet kat kKAvet MOAU
KpUo pixvouue aAdtt otoug dpduoug; lati ta Ppeyuéva pouxa
oTeEYVWYoUV o ypriyopa otav ¢uodel Mwg Aesttoupyel n unxa-
Vrj TOU QUTOKWVITOU, TA KAWQATIOTIKA unxavriuata Kat To NAEKTPLKO
Yuyelo; Mwg Aettoupyel 0 Karoptpép; Matl dtav kdvet kpuo @o-
pouue UGAAva pouxa; Mati ot KAtoapdoAeg €xouv EUAIVEG XELPO-
AaBEg; ONokANpwvovTag Tn HEAETN auTtoU Tou kealaiou Ba eija-
ote 0e B€0mn va anavirjooupe OTad TMapAndvew £pwTHiHATA.

6.1> ©OcppdpcTpa kai pérpnon Oeppokpaciag

MoA\Eg popég elval xpriowo otnv Kadnueptvy pag wn va yvw-
piCoupe méoo Ceotd 1 Kpuo eival éva owpa. MNa napddetypa, kdbe
@opd mou B€Aoupe va Byouue amd To OTITL Hag TPETEL VA YVW-
piCoupe méo0 CeoTd 1 KpUo eival To mepBAMov yia va vrtubou-
pe KatdMnAa. ‘Otav rjoouv UKpog, kdBe @opd Tou ¢pavdéoouv
dkepog, Tbavév va Bupdoal Tn unTépa gou va RAlel To XEPL TNG
oto pétwnd oou yla va aiobavlel méco Ceotd eival wote va dla-
motwoel av eloal dppwotog. ZTnv kabnuepwvr) {wr ouxvd ouv-
déoupe Tnv évvola Tng Bepuokpaciag pe 1o méoo (eatd 1 Kpuo
elval éva owpa. Eivat duvatdv ue TG aQloONOEG UaG va eKTIUN-
oouue 1 Bepuokpaocia evog owUATOG;

‘Otav akouurndg pe To XEPL OOU TO UETAAMKO TIOPOAO TG EUAL-
vng néptag, To MOUOAO oou aivetal o kpuo amd Tnv népTa.
‘Exouv duwg dtapopetikn Bepuokpaocia; Ot aloBnoelg Hag TIOAEG
POpPEG pag napaniavoulv (eikéva 6.4).

Ma va PHETPiO0UNE e AVTIKELPEVIKO TPOTO TN Bepokpacia evdg
owuartog, xpnouuorololpe ta BeppdpeTpa (eikéva 6.5).

B +—1 ."; i
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H Beppokpacia Tou owparog mpoodlopiletal and tnv €vdelEn
Tou Beplopé€Tpou, To omoio mpénel va Bpioketal oe enagn e
autd (eikoéva 6.6). H Aertoupyia Twv Beppopé€tpwy Baoietal ot
METABOA TWV OIOTATWY OPLOUEVWY UNKWOV OTav PETABAAAETAL N
Bepuokpaocia Toug (elkdva 6.7). MNa napddelyua, oto udpapyupl-
k6 Bepudpetpo étav n Beppokpacia augdvetal, To KOG TG OTH-
Ang tou udpapyulpou peyalwvel. Ta Bepudpetpa umdpxouv o€
dldpopoug TUMoug kat PeyEon.

H KAiuaka Kedoiou

O laAhaiog To 1592 kataokeUaoe To BePUOOKAMIO, TO TPWTO
dpyavo pe to ormolo propouce va ekTUnoel TN Bepuokpacia evég
owpaTog (eikoéva 6.7). Ma va yivel To Beppookomo BepudUETPO,
npénel va Baduovoundel, dnAadr va epodlacTel pe ua KAipaka
péTpnong. Ymdpxouv dldpopeq KAMakeg WETPNONG Tng Oeppo-
kpaolag. Autr mou €xel kablepwBel otnv Eupwdmmn kat xpnotuo-
noleitat téoo ot ermomun 600 Kal otnv Kadnueptvry {wn Kat
Blounxavia eivar n ekatovraBdbua 13 kAipaka Kelofou. MNa
dnuoupyia TG KAuakag o Zounddg KEAoLog xpnotuoroinos duo
otaBepég Bepuokpaoieg. BubBloe to udpapyuplkd BepuookdTod
Tou oe mdyo Tou Alwvel. AvtioTtoixioe autf Tn Bepuokpacia oto
MNdEv TG KAlpakag Kehoilou. 2tn ouvéxela BuUBloe To BePPOOKO-
mo oe kabapd vepd mou Bpdlel. AvtioTtoixloe auth Tn Oegpuo-
kpaoia oto 100. Xwpifovrag to dldotnua HeTA&U Twv dU0 auTwv
aplBuwv oe 100 {oa TuApaTa MPogkuye n KAHaka. ¥’ autr Tnv
kAlpaka kaBéva amd ta Tuiuata avtiotolxel oe PeTaBoAry Bep-
pokpaoiag katd éva Babud Kelaiou (1 °C). Otav n évdelEn tou
BeppopgTpou eival 30, Aéue OTL n Beppokpacia Tou ocwuaToq eivat
30 °C. O KEAOloG eméKTevE TNV KA(UOKA TOU yla Bepuokpaoieg
peyahUtepeg and 100 °C kat yia pikpdtepeg and 0 °C. Ot teheu-
Taleg ekppdlovral e apvntikoug aplopoug.

H KAiuaka ®apsvait

To 1717 o Teppavdg PUOKOG KAl KATAOKEUAOTNG opydvwv
dapevdit, enedn dev HBeAe va xpnoluomolel apvnTikég Beppo-
kpaoieg, 6ploe wg 0 TN XaunAdtepn Beppokpacia mou eixe TeTU-
XEL OTO epyaoTtripld Tou: Tn Bepuokpacia evdg pelypatog {owv
noootATwY and mdyo, vepd kat Balacowvd aldtl. Tn Bepuokpa-
ola Tou uyloUg avBpWTIlVOU CWHATOG TNV Oploe WG TO 96 TNG KAL-
MaKAG Kal XWPELoe TO dlAoTnua UETAEU Twv dUO AUTWY APLOUWV
oe 96 {oa Tuiuara. Me Bdon autég TIg umodlalpéoelg, N KAua-
ka propel va enektabel oe uPnhdtepeg 1 xaunAdtepeg Beppo-
Kpaoieg. ‘Etol, n Bepuokpacia otnv omoia Avel o mdyog eival
32 Baduoi dapevdit (°F) kat autr otnv oroia Bpdlel To kKabapd
vepd 212 °F. MNa va petrarpéyoupe toug Baduolq g KAHaKag
Keholou og Babuolq kAipakag dapevdit, XpnollomnoloUpe Tn oxE-
on (ekéva 6.8):

Te=32°+1,8-T,

orou Tr n Beppokpacia oe Babuolg dapevdir kat Tg n Oeppo-
kpaoia oe Babuoug Kehoiou.

Eikdva 6.6.
Mérpnoe owatd ) Beppokpaaia.
To BepudpeTpo mpénet va elvat o enagr HOvo Le T0 OwWua mou
Bepuouetpouue expL va otabeporonBel n EvOeEn Tou.

\\omri
8" kal loTopia

Eikdva 6.7.
To Beppookémo Tou laAiAaiou.
(Aev ovouddetat Bepuduetpo, yiati n kAjuaka mou xpnotornot-
ouoe elvat aubaipet). H opaipa mou undpxet oTnv Kopun eivat
0 aodntripag. Kabwg Bepuaivetat 1j uxetat, 0 agoag mou mepté-
xetat oe autiv kat To owAjva dlaotéMetat i) ouotéMetat kat
n em@dvela tou uypoU kateBaivet 1 aveBaiver avtiotorxa.

F Nepo Trou I

— o o __
. —100°C Bpdle 212°F 5
g | 5
8 &
E i
2

Oeppdpetpo OeppdpeTpo
Kehgiou Qapevair
Eikova 6.8.

Avtatoryia petalu s kAiuakag Kedolou kat ¢ kAjuakag
Gapevdir. H petaoi katd 1 °C woduvapel katd 180/100 °F
19/5 Fiy18 °F.
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KELVIN CELSIUS
vEpO TTou

Bpale

avBpwmivo
owpa

mdyog Tou
Nwvel

amoAuTo

pndév
KAipoka KAipaka
KEABIV KeAoiou

Eikéva 6.9.
Avuiotoyia petalu me kAjuakag KeAolou kat g kAjuakag KeA-
Buw: Bepuokpacia o Babuoug KEAB=0epuokpacia ae Babuoug
KeAolou+273

H kAipaka ®apevdit xpnotgoroleftal kat orjuepa otig Hvwué-
veg lMolteleqg AuUePLKAG.

H anoéAutn KAiuaKa OEPpLOKPACIOV-KAIMAKa KEABIV

2tV KA{poka Kéholou onwg kat otn dapevar ol Beppokpacieq
avapopdqg 0 kat 100 opiCovrar auBaipeta. Yridpxel apaye KAipaka
Tou va un Baocifetal oe kdmolo aubBaipeto onueio avagopdg; Ta
nepduara €delgav 0Tl kavéva UANIKO dev umopel va YuxBel oe Bep-
pokpaoia ukpdtepn and —273 °C. ‘Etol, ol MmOoTAHOVES avTIoTOoi-
Xloav To undév piag véag kAipakag Bepuokpaciwyv otoug —273 °C.
To undév autq Tng kAipakag ovopddetal andAuto PnNdEv Kal n
KAipaka autr ovopdletar andéAutn kA{poka 1§ kAipoka KéABwv. H
KA[paka KEABLY €xel HOVO BETIKEQ TIUEG.

Ot eruotruoveg PeTpouv Tn BeproKkpacia XENOoIOTIoWwVTAg TNV
kAlpaka KéEABv. O "Babudg" tng eivar to KEABv kat cupBoAifetal
pe K. MetaBoAr) Bepuokpaciag katd éva kEABLY elval {on pe peta-
BoAr| Bepuokpaociag katd €va Babud Keloiou.

MNa va perarpéPoupe toug Babuoug Kehoiou (T, oe Babuoug
KENBV (T,), XpnoluoroloUpe TNV aplounTik oxéon (eikéva 6.9):

T,=T,+273

‘Etol, n Beppokpacia mou Awvel o mdyoq eivar 273 K kal n
Bepuokpacia mou Bpdletl To vepd 373 K. 1n yn n UkpdtepPn Oep-
pokpaoia aépa mou €xel mapatnpendel eivar 184 K (-89 °C) kau
n peyaAUtepn 332 K (59 °C). Zto ouumnav 1o eUpog Twv Beppo-
Kpaolv eival tepdoTio (rivakag 6.1). Oegpuokpaocieq mou ayyi-
Couv To andAuto Pndév, UTAPXOUV OTa MEPATA TOU JlACTNATOG
Kal erutuyxdavovtal Je texvntd péoa ota yniva roTnuovikd epya-
otjpla. Oepuokpaoieg 20.000.000 K undpxouv oTo e0WTEPIKS TWV
aoctépwy, onwg ortov ‘HAlo.

NINAKAZ 6.1.
0 KOZIMOZ KAl Ol @EPMOKPAZIEZ TOY
K © Eidog BeppdTnrag
AndluTto pndév 0 -273,15
XapnAdtepn Beppokpacia mou €xel emteuxbel oTo epyaoTriplo 10° HAektpikrq avtiotaong
Evdoyalaglakdg xwpog 3 -270 OewpnTika
Bpaopdg Tou uypou nhiou 42 -269 OepudpeTpo aepiou
Stepeoroinon Tou dlogeldiou Tou dvBpaka (Enpdg mdyog) 195 -78 OePUOLETPO OLVOTIVEUUATOG
0 mdyoq MwveyTo vepd otepeomoleital 273,15 0 Y3papyupikd
AvBpwrivo owpa 310 37 Ydpapyupikd
Bpaoudg Tou vepou 373,15 100 Y3dpapyupikd
0 xpuodg AMwvel 1,337 1,064 OepuOLETPO NAEKTPIKIG avTioTaong
OAOya 2,500 2,200 MupdpeTpo - OepudeTpo aktivoBoAiag
Kévtpo g yng 16,000 15,700 OewpnTika
Kévtpo tou Aoy 107 107 OewpnTikd
Adtépeg vetpoviwv 10° 10° OewpnTika

120



KE®ANAIO 6 OGEPMOTHTA

L]
kai KoopoAoyia kai Texvoloyia

Mowa eivat n Bepuokpacia Twv dotpwv; Nwg Bprikaue Ot n Bepuokpacia otnv erpdvela tou HAou eivar 6000 K; Mowa
elval kat nwg e&eAixbnke n Bepuokpaoia tou oUumaviog;

Mvwpioupe 6Tl OAa Ta cwuATa TIOU €XOUV Beplokpacia peyaAUTtepn amnd To andAUTO UNdEv ekmé-
MITouV evEPYela e TN HoP®r| akTvoBoAlag. Ta XapakInploTikd autrg Tng akTwvoBoAiag ouoxeti-
Covtal Pe Tn Beppokpacia Tou OoWPATOG TIOU TNV eknéurnel. ‘Etol, yia napddetypa, 600 au&dveral
n Beppokpacia Tou PETAAIKOU VUATOG eVOG AQUITTNPA MUPAKTWONG, TO XPWHA TOU VAUATOG AAAG-
Cel amnod KOKKIVO Og KiTpvo Kal TENoG oe Aeukd. Emopévwg, kataypdpovrag pe eldikd dpyava (nmupod-
HeTpa-BepudpeTpa akTivoBoAiag) v aktivoBoAia mou ekméureral and éva ocwua eival duvatdv va

Jwil npoodlopicoupe Tn Bepuokpacia Tou.
NYPOMETPO

H Bepuokpacia twv dotpwv
Katraypdeovtag pe edikd dpyava Tnv aktivoBolia mou ekméunetal and tov ‘HAlo kat ta dotpa Bpiokoupe n Beppo-
Kpaoia g emedveldg Toug.

H Bepuokpacia tou oUumavtog: TOTe Kal TWEA...
_ ZUNPWVaA PE TNV EMIKPATEOTEPN ETILOTNUOVIKY Bewpia yia tn dnut-
oupyia tou Kdopou, to ouunav dnuioupyndnke mepinou mpv and
14 dloekatoppupla xpévia and pia peydin €kpnén, yvwotr wg Big-
Bang. Apéowg petd tnv €kpnén, n Bepuokpacia Tou OUPMAVTOG

Atav Tploekatoppupla Babuoi Kehoiou kat n UAn Tou ritav dioe-

KATOMUUPLA (POPEC THO TIUKVA amd TN ouvnBlopévn. EP"AEZ*;::_;% IZ;;';;?‘VZ“Z

A6 téte TO oUUMav SLAOTENAETAL KAl 1) BEPUOKPACIA TOU EAATTWVETAL CUVEXWG. ZMHEPA UITO-
poUpe va avixveUoouple He KATAMNANAEG OUOKEUEG UMOAs(upata Tng HEYAANg €kpnéng.

2ta apxikd otdda g €EENENG TOUu oUUMavtog €va HEPOG TNG eVEPYELAG TOU MeTaoXnMati-
oTnke og akTvoBoAia, mou undpxel PEXPL onpepa. H aktivoBoAia autr) avixveletal pe KAtdA-
AnAeq ouokeugq Kal BPEBnke OTL avTIoTOIKel TNV akTvoROAa evdg owuartog Tou éxel Beppokpacia 3 K (270 °C) mepi-
nou, €étol Aéue OTL n Beppokpacia Tou ouunavrog orjuepa eival 3 K. 2to gpyaotplo npoomnabolpe va dnuloupyrioou-
Me ouvBrikeq avdloyeg Ue QUTEG TOU emikpatouoav TIG MPWTEG OTYHES HeTd TN MeydAn ‘Ekpngn. U autd 1o okomod,
peAeTdue To amotéleopa TG ouykpouong peta&l cwpatidiov (Bapld Wvta) ota omoia €xoupe TPOOdWoEL TIOAU UeYd-
An taxutmra.

H MIKPH-MEFAAH
EKPHZH

Emedn n olykpouon eivat moAU o@odpr], mioteloupe OTL dnuoupyeital UAN TOAU TIO TUKVH) amd Tn ouvnBlopEvn Kat
OtL n Bepuokpacia Tng ayyilel v apxiky Bepuokpaacia Tou oUUMAVTOG.

6.2 > Ocppétnra: Mia popPr evépyeiag

Av TomoBetriooupe éva doxelo pe vepd TAvw oe pa Bepuavtl-
K] eotia, mapatnpoupe 6Tl n Bepuokpacia Tou au&dvetal (elkd-
va 6.10a). Av mdvw otnv Bla eotia tomoBetriooupe €va doxelo
TOU MEPIEXEL AgPA Kal 1 Hia BAom Tou KAeivetal pe €pBoAo, TOTe , , f i
napatnpeolue 6Tt To éUBONO KiveTal (eikéva 6.10p). ' =

Mrtopouue va meptypdyouue ue eviaio tpdro TG duo napand- & i ) 2 _Sea

=
=

Vw UETABOALS;
AQ TO ETUXELPIOOULE, AELOTIOLOVTAG TNV €vvold TNG EVEPYELAG. o
Katd t 6€puavon tou doxeiou pe to vepd Aéue OTL evépyela ﬂ
petapépetal and ™ QAdya oto vepd Kal n Oepupokpacia Tou
vepoU au&dvetal. Katd tn 6épupavon tou doxelou pe Tov aépaq,
evépyela petapepetal and mn eASya otov agpda, To EUBONO Kivel- Eixéva 6.10.

TAL KAl EMOUEVWE ATOKTA KIVITTIKY evépyela. H evépyeia perapéperal.
, , , i L. (a) Otav Bepuaivoupe o vepd, N Bepuokpaoia tou auédvetal.
©eppéTNTa OVOLAZOUHE TNV EVEPYELQ TIOU HETAPEPETAL AMO EVA  (B) Oray Beguaivouss Tov apa Tou Soxeiou, T0 £uBolo fiera-

owpa og éva AMNo Adyw NG dlapopdq Bepuokpaoiag PeTall duo  kwefar
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Eikdva 6.11.
Ocppdtnta amd dypnora ukikd
MnopouUue va Xpnoyonoujoouue pavouevikd dxonota uAikd wg
"imyn" Bepudmrag. Mrnopodue va kataokeudooue "koutooupa"
ano xaptd epnuepidag, meptodikwv KTA. H kauon kabe tétolou
Koutooupou elvat pa gmvii "myn" BepudtnTag yia To ot

}' 8 ”t’f__'l
- _'?T‘?*\
F X

Eikéva 6.12.
H Beppokpaoia tou vepou auédvetat () Téoo katd ) petapo-
pd Bepudtnrag oe autd (B) 600 Kal KAtd ™V MEOLOTOOP TOU
avadeutipa.

KA

20 n
kal BioAoyia

H evépyela mou EodeleTal ot SldpKela Uag
wpag avbpwrivng dpaotnpdtntag. H evép-
yela auth mpogpyetal and Tig TpodEg. Otav
npooAapBdvoupe meploodtepn TPOGH art’
déomn xpeldletal 0 opyaviopog pag, TOte mpo-
kaAeltal mayxuoapkia.
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owpdtwv. H BeppdTnTa yeTtapéperal amoé 10 CwWHa HEYOAUTEPNG
MPOG TO CWHA HIKPOTEPNG BepHOKpPaATiag.

Me v évvola Tng OepudtnTag Uropouue va meptypdyoupe
peTaBoAég mou oupBaivouv étav dUo cwuata JlAPOPETIKAG Bep-
pokpaoiag €pBouv oe enagr] YETAEU TOUG. ZTO TAPAdELYUA pag
peTapEpeTal BeppdtnTa and ™ eASyaq, mou €xel uPnAdtepn Oep-
Hokpaoia, Tpog To vepd 1 TOV a€PQa, TIOU €XOUV XApnAdTePnN.

2uxvd, otnv kabnueptvn xprion g €vvolag tng BeppdtnTag Bew-
poupe OTL OoTa UAIKA owpata arobnkeletal Beppdtnta. H droyn
auth Bploketal oe avtiBeon pe v erotuoviki: H UAn €xel eveép-
Yela o€ OlaPOPETIKEG MOPPEG, ANA dev €xel Bepudtnta. H Bep-
pétNTa eivar evépyela Tou petagépetal AOyw dlagopdg Beppo-
kpaoiag peta&l duo cwpdtwv. MONG Suwg petapepBel, madel va
ovopddetal Beppdtnta. Ouunbeite kat tnv avtiotolxn €vvola Tou
€pyou TIOU ouvavtiioaue oe Tponyoupeva kepdhawa: Ta cwuata
€Xouv KIvNTIKA 1} duvauikn evépyela, dev meplkAeiouv Suwg €pyo.
To épyo ek@pdlel T PNXavik evépyela mou peTapépetal and 1
TPOG €va OWKA 1} TN KETATPOT| TNG Ard TN A LOP®T) TNV AAAN.

MoA\EG BepUIKEG HETABOAEG, OnwG N UETABOAY TnG Oeppokpa-
olag, n Bepuikn dlactoAr, N TEN, o Bpaoudg KTA. opeilovtal otn
peTagopd BepudTnTag. Ymdpxouv, OUwGg, avtioTolxeq HMETABOAEQ
oL oroieqg dev opeilovtal oe petapopd Bepudtnrag. H Begppo-
kpaoia tou vepoUu o’ éva doxelo eival duvatdv va au&nbel Aoyw
NG TEPLOTPOPNG Tou avadeutripa evog MiEep. Zuyxpdvwg augd-
veTal kal n Beppokpacia Tou avadeutripa (eikéva 6.12B). Ze autd
To nelpapa dev undpxel dlapopd Bepuokpaciag HeTa&U Tou ava-
deutrjpa Kat Tou vepou, de petapépetal Bepudtnta and 1o €va
oto dM\o. H al&non tng Bepuokpaciag npokaleital and tnv mnepl-
otpopr] Tou avadeutripa.

H Bepudtnta sival pia popen evépyetag. ‘Etot, n povdda pétpn-
0ng g oto Alebvég olotnua povadwv (Sl) eivalr To 1 joule (1
j). TIoAM\Eg @opég otnv kabnuepvr) pag Zwr XPENowoToletal wg
pHovdada evépyelag ywa tn Begppodtnta kat to 1 calorie (1 cal). H
oxéon tou 1 Joule pe to 1 cal eivat: 1 cal=4,2 j.

OepUIKA 100pponio

Néue otL duo owuara Bpiokovral oe Beppikh emagn étav eivat
duvardv va perapepbel BepudtnTa and to €va owpa oto do. lMNa
napddelypa, Bubifoupe éva peTaAKO KUAMVOPO o oroiog Bpiloketal
oe Beppokpaocia mepBANoOVTOG 0 Kautd vepd (ewdva 6.13). To
doxelo péoa oto omnoio TeplEXeTal To vepd €xel BepUkd povwuEva
Tolwuata, dnAadr] ToWHATA TIoUu Oev EMUTPEMOUV TN HETAPOPA
Bepudmrag mpPog To TEPIBANOoV. O KUAVOpPOG kal To vepd PBpi-
okovtal og Bepuikn enagr]. OepudTnTa HETAPEPETAL AT TO CWUA
uPnAdtepng Beppokpaciag (vepd) Tpog To owpa xaunAdtepng Bep-
Hokpaoiag (METAMO). H Bepuokpacia Tou vepoU HEWWVETAL KAl TOU
peTdM\ou au&dvetal. Metd amnd kdrolo Xpovikd ddomua, n Bep-
Mokpaoia Tou peTAN\ou yivetal (Bla pe ) Beppokpacia Tou vepou.
H petapopd Bepudtnrag orapatdel. Aéue 1éte 6Tl 10 UETAAO Bpi-
OKETAL O¢ BEPHIKN 100ppoTTia e To vepd. Epappoyn g Bepukig
loopporiiag €xoupe otn pétpnon g Beppokpaciag evég owuaATog.
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MNa va m peTprjooupe owotd, TPEmnel To BepudueTpo va Bploketal
oe BepUkA enagn Pe TO oWpa UEXPL va oTabeporionBel n évoelEn
Tou. To BeppdpeTpo deixvel Tn OeppOKpPACIa Tou owWUaTog OTav
BpiokeTal oe OepHIKA I00ppOTTiA PE QUTO.

ApaaoTtnpidTnra

Mrmopelg va petpnroelg pe €va Kowvd BepudueTpo TN Beppokpacia pag
otayévag vepou;

6.3 > nMwg peTpdpe Tn BeppodTNTA

And 1 eEaptdtat To Mool ™G OBepudTnTAg nMou anatteltal yua
™ HeTaBOAN NG Bepuokpaciag evog owUATOG;

And v meipa pag yvwpioupe OTL xpnowormowwvtag tnyv dla
eotia Bépuavong xpeeldletal mMepLoodTEPOG XPOVOoG Yia va Bpdoel
TO vepd O’ éva yepdto umpikt arr’ 6,TL To vepd o €va ooddelo.
Eniong, dtav €xoupe (oeq moodtnteq Kpuou kat xAlapou vepou
nou TIq Bepuaivoupe pe v Bla eotia, To KpUo vepd xpetdletal
neploodtepo Xpovo yia va leotabel. Kat étav Bepuaivoupe otnv
(dla eotia {oeq moodmreg vepoU Kat ydhatog, To ydha Leotaive-
Tatr ypnyopdtepa.

Mwg 6a XpNOLUOTIOOOUE AUTEG TIG TTAPATNPNOELS VLA Va KATa-
MEouue oe yevikd ouumepdopata; Katagpelyouue oe uwa oelpd
aré melpduarta (eikdveg: 6.14, 6.15, 6.16).

210 TMpwto melpaua eEetdloupe TWG oxetietal n BepudtnTa
ToU [ETaPEPETAl 08 Oplopévn pAla vepoU, pe Tn WETABOAY NG
Bepuokpaociag Tou (eikéva 6.14).

2710 deltepo melpaua eEetdloupe mola eival n ox€on Twv ToCo-
TATWV ™G BepudtnTag mou anarroUvral yia va JeTaBAnBel n Bep-
pokpacoia katd oplopévouqg RBabuolg (rx. 30 °C) SlapopeTIKWOV
padwv vepoU (elkéva 6.15).

210 Tpito meipapa Beppaivoupe (oeq pAleg vepol kat Aadiou
KAl OUYKPIVOUpE TIG TTOOOTNTEG BePUSTNTAG TIOU AnaLToUvTal, WOTE
va €xoupe Tnv dla petaBoAr] Tng Beppokpaciag Toug (elkdva
6.16). evikeUoupe TA AMOTEAECUATA TWV TEPAUATWV KAl KATA-
AYOUUE OTA TIAPAKATW Cuprepdopata:

-

AB
— | apyikr Beppokpacia

it

T N
(T,

o

noodtnra Bepudtrag.

Eixdva 6.13.
To péraMo Kkat 1o vepd elvat oe Beputkn enagn. Ogpudtnra
UeTapépetal and To vepd oto wétao. H Bepuokpaoia Tou
uetdMou au€dvetat kat Tou vepoU UELWVETAL, UEXOLG OTOU EMEA-
Bet Beputkr) opponia.

-

Ae, A8,
— | apxikn Beppokpacia | e—

g m
e

Eikéva 6.14.
Me toug dUo Auxvoug uetapépetat dtmAdota moodtnta Hepud-
mrag and 6,1 pe tov éva ato (dlo xpovikd didotnua. Oepual-
vouye {oeq ualeg vepou (1 kg) e éva kat pe duo dloug AUxvoug
yia 8to xpovikd dtdotnua. Mapatmpodue 6t dtav petagépetat
dimhdota noodtta Bepudtrag n uetaBoAn me Bepuokpaciag
ToU Vvepou eivar SimAdaia.

{ Eidva 6.15.

[a va emtiyoupe v (Oa uetaBodr} Bepuokpaoiag oe dmAdota udla vepou atov Blo Xpdvo,
npénet va xpnotuorotjooupe SUo AUxvous. Moémet dnAadn va petapépouue 0" autd dimidota

123



OYZIKH B’ TYMNAZIOY

Eikdva 6.16.

— | GpXIKN BEPHOKPATIA | o

AGS1 vepd R 1

m (m) ?;L

Ma va emiyouue v Bla wetaBoAy Bepuokpaciag oe (0eg
udZeg vepoU kat Aadloy, MPEMEL va LIETAPEPOULE OTO VEPD MOAU

ueyaAdtepn moodtnta Bepudtrag an’ 6,1 0To AddL.

PKOVIgg 1o IS ooy

Eikdva 6.17.

Mriopei§ va axkouuroelg 10 aAouuvévio okeuog Tou payntou
Aya Aerrtd agdrou to PydAetg and to goupvo. Ouws npdoeke:
T0 QaynTo mou MmepIEeL eival akdun kautd. Mnopelq va To egn-

yrioels;
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a. H peraBoAnl Tng Beppokpaciag evog ocwuatog sivar avaloyn
TNG MOOdTNTAG TNG BEPUOTNTAG TTOU PETAPEPETAL TIPOG 1) ATO
autd (elkdva 6.14). ‘Etol, ywa dumAdola auvgnon g Oeppo-
kpaoiag, amatteital n PeETAPopd TMPOG To Owpa JSmAdolag
noodtntag Bepudtrag KtA. MNapduola, ya dmAdola peiwon
™mg Beppokpaciag, anateital va petapepbel and 10 cwWua
dumAdota moodtnta BepudtnTag.

B. H moodtnTa TnG OeppOTNTAG TIOU ATAITETAL VIO OUYKEKPIUEWT
petaBoAry Tng Bepuokpaciag evdg owparog, eivar avdloyn tng
pafag Tou. MNa mapddetyua, yia va auindesl katd 30 °C n Begp-
Hokpaoia 2 kg vepou, anatetal dmAdola noodmra BepudtnTag
ar’ 6,1t yia mv dla avénon Beppokpaciag 1 kg (ewdva 6.15).

Y. H moodtnTa OeppdTnTag TOU AMAITETAL YO OUYKEKPQIUEVN
petaBoAr) Tng Beppokpaociag duo cwudtwy Blag pdlag, egap-
TaTal andé 1o €i80G TOU UAIKOU Twv owudtwv. Ma napddety-
pa, yia va petaBAndsi katd 30 °C n Bgpuokpacia icwv palov
AadoU Kat vepou, xpeldletal va uetagepBel oto AAdL mepimou
n Jon noodtnta Beppdtntag ar’ O,tL oto vepd (ekdva 6.16).
Ta yevikd autd ta oupnepdopata ekgpdlovral otn yAwooa
TWV MOONUATIKWV e TN Ox€on:

Q=m-c-AB (6.1)

omou pe Q oupBoAifoupe TNV MoodtnTa TG BepUdTNTAG TIOU HETA-
QEpeTal amnod 1) MPog owpa Tou €xel Hdla m, pe AB cupBoAiloupe
N PeTaBoAr Tng Bepuokpaciag Tou CWPATOG, EVW N TIOCOTNTA C
elval pa orabepd, mou e€aptdral and To UAIKO TOU CWHATOG Kal
ovoudletal e8Ik BeppoTnTa. H oxéon (6.1) eival yvwot Kal wg
«VOHOG TNG OePUISOHETPIAg>.

Eidikn O6gpuotnta

AvapwtnOrkate rnoté yatl optouéva payntd napauévouv Zeotd
yla neptoodtepo Xpovo and karowa dAAa (eikéva 6.17); MNa napd-
delypa, n yéuon pag {eomg unAdrutag propel va oag kayel
YAWoOQ, evw 1o Cupdpl TG OXL.

Ané To Tpito mMelpapa TG TponyoUuevng mapaypdpou dlarl-
otwoape OtL: MNa ouykekpluévn PetaBolr] Tng Beppokpaciag duo
owpdtwv (ocwv palwy, Tou arnotehouvtal arnd dlaPoPETIKA UNKA
(.. AN&dl-vepd), amarrefral va PETAPEPOUPE O’ AUTA JLAPOPETI-
k€G ToodTNTEG BePUOTNTAG.

levikd, n mogdtnTa TnG BepudTNTAG TIOU XPELAETAL YA va UETa-
BANGel n Bepuokpacia 1 kg kamowou UAIKoU katd 1 °C ovoudle-
Tal €181k OgppdTNTa. ZUPBOAIZETAL UE C KAl XapaKTnpllel To kKdbe
UNIKG. Amé tnv e&lowon (6.1) prnopoUpe va dlarmoTWooUPE OTL 1

povdada Tng eldikng Bepudtnrag sival To: P

‘Etol, yia va uetapAnbel n Bgpuokpacia 1 kg vepou katd 1 °C,
xpewdletal BepudtnTa 4200 J. Aéue OTL N edKy BepudTa Tou
vepou eivalr ¢=4200 ﬁ (daypappa 6.1).

g4

210 MAPAdelyud pag n yéWon tng MnAdmTag €xel HeyaAuTepn
edkn Bepudtta amd to Lupdpl. Av kal arofdhouv otov (Blo
Xpovo Tmepinou Tnv dla nmoodtra Bepudtnrag, n Beppokpaocia
™G YEUOoNG pelwvetal Aydtepo and Tn Beppokpacia g Uung.
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veps [ 4200
Tayog ] 2100
ehaiéhado ] 1970
Xwpa [T 1050
Al [ 900

dupog ] 840
Fe [ 450 .
Cu [ 385 kg °C
Hg [] 140 y
0 500 1000 1500 2000 2500 3000 3500 4000 4500

Aidypappa 6.1.
EidIKEG BepUOTNTEG OPLOKEVWY UAKWY

Mapaéeiyua 6.1

Torobetolpe éva doxelo pe 2 kg vepd oTo PATL TNG NAEKTPLKNG Koulivag. H Beppokpaaia tou
vepou aveBaivel and toug 20°C otoug 25 °C. Na umoloyioelg ™ OgpudTnTa TOU UETAPEPE-
Tal and 1o pdrt oto vepd. Ma v eldikry BepudtnTa Tou vepou, va oupBouleute(q To dld-
ypauua 6.1.

Boow siiguon

ApXIK} Bgpuokpaocia: 8,;=20 °C Moodtnta Bepudmrag: Q Q=m-c-AB8
Tehkr] Beppokpaoia: 6,=25 °C

MdZa tou vepou: m=2 kg

EWdkry Bepudtnta tou vepou: ¢=4.200

_J
kg-'C

Auon
YroAoylopdg TG METABOANG TG Bepuokpaciag: AB=6,-6; 1 AB=25 °C-20°C 1} A6=5 °C

YMoAoyIopdg BeppdTnTag mou anoppoPdtal: Q=m-c- A6 = 2 ke~ 4.200L -5 € =42.000 J

kg- &

30! Kn
kal MepiBdAlov

H edkr) BeppdtnTa Tou vepou eival peyalUtepn and 6,TL eival ota ouvn-
Olopéva UANIKA. AuTtO onuaivel OTL To vepd PETAPEPEL TIPOG TO TEPIRAANOV
1 anoppopd armd 1o MePRANOV peYaAUTEPO OO BepudtnTag amd éva
ouvnolopévo UAIKG yia v (Sla petaBoAr) Beppokpaciag. AnAadn To vepd
€xel TN duvatdtnTa TG HETAPOPAG 1) TNG AMaAywyng HeEYAAwV Toowv Bep-
pomrag. M’ autd 1o AGyo XPNOWOTIOLE(TAL OTA CUCTAMATA KEVIPLKAG BEpP-
pavong Kat ota ouoTAPATta YUENG Tou KvNTAPA TWV AUTOKIVITWV.

H Enpd éxel T€ooeplq popég mepimou UKPATEEN eLBIKY BeppdTnTa and To
vepd. Tnv nuépa n Bepuokpacia g &npdg augdvetal ypnyopdtepa and
Mg 6dlacoag.

Tn vixta n Beppokpacia g Enpdg ehattwveral ypnyopdtepa amnd g Bdhacoag. ‘ETol, To kalokaipt Tnv nuépa To
vepd TG BAlacoaqg eivat dpooepd oe oxéomn e Tn Leot Auuo, eved Tn vuxta eival ouxvd mo {eotd amnd autr. =tn
MeyAAn eldikr) Bepudtnta Tou vepoU ogeiletal, emiong, To yeyovog OTL TO XEWUWVA Ol TIAPABAAAoOIeq TIEPLOXEG EXOUV
uYnAdTePeq Bepuokpacoieq and TIg NMEPWTIKEG. ZTIG MEPLOXEQ Tou Bplokovtal kovtd otn Bdhacoa To KAipa eival meplo-
0dTePO Mo, MapatnEoUVTal HIKPATEPES dLaPOoPES Bepuokpaoiag PETAEU XeWwva kal Kalokalplou, and 600 OTIq TEPLO-
X€G Tou Bpilokovtal oto B0 yewypaplkd TAAGTOG pakpld amd tn 6dhacoa, mapdlo mou déxovral Tnv dla moodtnta
BepudTnTag.
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Eikéva 6.18.
01 TpeIg KataoTdaelg Tng UAng.
Sxnuatiki napdotaon Twv Soukwv Abwv 0T TPel Kataotd-
0gg ™G UANG. Ot doutkol Aifou: (a) Twv agpiwv Kwvouvtal eAeu-
Bepa npog kdBe kareuBuvon, (B) Twv uypwv yAwotpdve o évag
ndvw 010 GMo, eV (y) TWV OTEPEWV KATEXOUV OUYKEKQIEVES
Béoelg yUpw ano TG omoleq Kwouvtal drakta.

\\olKﬁ
8" kai loTopia

Eikdva 6.19.
Noudopikog MmoArapav (1844-1906)

0 Auotplakdg @uotkdg mou mpwtog ouvédeoe v draktn kivn-

on twv doukwyv ABwv we T Bepuokpaoia kal katdpbwoe va

gpunvelael Tiq d6TTES TWV agplwv.

e ®

c= o=

- .

Eikéva 6.20.
Orav n Gepuokpacia tou agpa au&dvetal, ot doutkol Aiot Tou
Kwvouvtal eviovotepa. AoktoUv LEyaAUTEpN KIVTIKT EVEQYeLa Kat
wBouv T0 &uBoAo mpog Ta endvw.
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6.4 Oeppokpacia, BepHOTNTA KAl MIKPOKOOHOG

Xpnoworolwvtag Tnv évvola g BepudtnTag mou UETAPEPETAL
propouUpe va meptypdyoupe Uia oelpd and UETABOAEG TIOU OUW-
Baivouv dtav dUo cwuata dlaPopeTikig Beppokpaciag €pbouv oe
Beppikn enagn. H meptypa®r] WG TwV GUOIKWV GAlVOUEVWY elval
éva mpwto Pripa. ‘Eva deutepo, TOAU OuCLaoTIKO, eival n epun-
vela Toug. MpolmdBeon ywa v epunveia Twv BEPUKWY Pavo-
pEvwv elval n peAETN TnG doung NG UANG.

O1 douikoi AiBol, Tta TouBAGKIO ThG UANG

‘Otav avoiyoupe €va PMoukaAdkl pe dpwua, N HUpwdLd Tou Ka-
TakAUZel OAO TO YUpWw XwpPo. WG epunvevouue autd tO PaLVo-
Uevo;

davradépaocte Ot kABe a€plo amotele(tal amd HIKPOOKOTIKA
owpatidla ta oroia Kvouvtal ouvexwg Kat eAelbepa mpog KABe
kateUBuvon KATakAUZovTag To XWPo Tou Toug dlatiBetal (eikéva
6.18a). Autd Ta HIKPOOKOTIKA owpatidla Ta ovoudloupe doUIkoug
ABoug Tou aepiou kat gival Ta yvwotd oag, and ) xnuela, popia.
O1 dopikoi AiBol evdg cwpatog elval Ta PIKPOOKOTIKA owuaTida
and Ta omoia @PTIAXVETAL TO oWPa. MrmopoUue va Toug TIAPOUOL-
dooupe pe Ta TOUPAdKia evédg Taxvidlou, Ye ta ormola propou-
pe va ¢TidEoupe oAOkANpo kdotpo/maixvidl. Zta meplogdtepa
owpata ot dopkol AiBol eival Ta pdpla, oe PEPIKA OUwG Mrtopel
va elval Ta dropa 1 kat ta ovrta. Ol HAKPOOKOTIKEG (DLOTNTEG
TWV OTEPEWV KAl TWV UYPWV Wropolv emiong va epunveutolv e
Bdon Tov TPdMOo Kivnong Twv doUIKWY Toug AiBwv. Ta uypd €xouv
otaBepd OYKO, dEV €XOUV OUYKEKPLUEVO OXr|Ua, aAAd maipvouv To
oxnua tou doxelou p€oa oto omoio Ta petayyiCoupe. Emiong
pg€ouv. davradépaote OTL oTa UYPA ot dopikoi AlBol emiong Kivou-
vTal AtakTa «yMoTpwvTag» o €vag endvw otov dA\o, al\d dla-
Tnpwvtag otabepéq anootdoelg (eikdva 6.18B). AvtiBéTwg, Ta oOTe-
ped €xouv OuyKekpluévo oxrjua kal BéRaia éyko. Ot dopikol Toug
ABol eival ToroBeTnuévol oe kaboplopéveg Béoelg yUpw amd TIQ
omoieg Kwvouvtal drakta (eikdva 6.18y).

Aouikoi AiBol Kal 6gpuoKpaoio

H ouvexng, dtaktn kivnon twv Sopikwv AMBwv cuvdéetal atevd
Me Tn Bepuokpacia Tou owparog (eikéva 6.19).

Mpdyuatt, av Bepudvoupe €va doxelo Tou KAelvel AgpoaTEYWS
pe éupoAo, mapatnpoulpe OTL To EUBOAO Kiveltal mpog Tta €Ew (el
kéva 6.20). Mlwg 6a e&nyrioouue T0 Pawvouevo autd ue t Porn-
Beta Twv doukwy AlBwv tou agpa;

MmopoUpe va unoBéooupe 6t 600 auEdvetal n Beppokpacia
Tou aépa Tou PBpioketal eykAwPlopévog péoa oto doxelo, TO0O
evtovOTepn Yivetal n Ataktn kivnon Twv SoUKWV Tou AMBwv. AnAa-
oM autol kwouvtal pe peyalUtepn Taxumrta (eikéva 6.20). Ot
OuUYKpPOUOELG TwV JOPIKWV ABwv pe To €UPROAO yivovtalr opodpod-
TEPEG, He amnoTéAeoua autd va wbeital mpog ta £Ew. Emopévwg:
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‘Oco uynAdTepn eivalr n Beppokpacia evég owpaTtog, TOCO
pEYOAUTEPN KIVNTIKH evépyela €Xouv ol SopIKoi Tou AiBol Adyw
NG ATAKTNG Kivnorig Toug.

Metagopd 6£puOTNTAOC KOl BEPUIKA 100pponio

ApoU ouvdéoaue Tn Bepuokpacia pe TNV Atakmm kivnon twv
SoMIKWV ABwv, prnopolpe TWPA va KATavorjooupe ylati JeTaBdA-
Aovtal ot Bepuokpacieq dUo cwpdtwv étav EABouv oe Beppikn
enaer. Mnopoupe emniong va e&nynooupe ylati n Bepudtnra peta-
Ppépetal and 1o ocwua UPnAdtePng OTo OWUA XaunAdtepng Bep-
Hokpaoiag.

Ag BuunBoupe To Mapddetypa Tou UETAAMIKOU KUAIVOpOU o ortoi-
og Tonobeteltal oe doxeio pe kautd vepod. Mapatnpoupe 6Tt UoTe-
pa and oplouEvo XPOVIKO dldaTtnua oL Beppokpacieq Twv duo ow-
udtwv yivovral {oeg (eikdva 6.21).

Tt ouuBaiver oTtoug doulkoUg AlBoug Tou UETAAAOU KAt TOU VEPOU;
Apxikd emeldr) n Bepuokpacia tou vepou eival uPnAdtepn amd
TOU HETAMOU, oL dopikol AiBol Tou vepoU €xouv HeyaAUTEPN Kivn-
TIKY evépyela and Toug dopikoug AiBoug Tou HETANOU (KivouvTtal
evtovdtepa). ‘Otav o kUAvdpog Bubiotel oto vepd, dopikol Aibol
Tou vepoU ouykpouovtal (aAAnAemidpouv) Ue Toug SoUIKoUg Al-
Boug Tou KUAIVOPOU Kal KIVNTIKA evépyela PeTapEpeTal and Toug
npwtoug otouq deultepoug (ewdva 6.21). ‘Etol, n Bepuokpacia
Tou vepoU eAATTWVETAL Kal Tou PeTAAou au&dvetal. H petago-
pd evépyelag HETAgU TWV SOPIKWV AiBwv HEOW OUYKPOUOEWV
avTioTolxei oTn peTagopd OeppdTNTAG HETAEU TWV CWHATWV.

Metd and Ayo xpdvo, n Beppokpacia Tou HETANKOU KUAlv-
dpou yivetal {on pe Tou vepoUu kal mapauével otabepr). AnAadr,
TO PETANO Bpioketal oe Bepuikn Lloopportia pe 1o vepd. Tdte, oL
doptkol AiBol Tou peTdA\ou €xouv Tnv {Bla KIVNTIKY evépyela He
Toug JopikoUg AlBoug Tou vepoU Kal n petagopd Bepudtnrag
and 1o vepd OTO PETANO OTAMATA.

OEpUIKN EVEPYEID

H kivnTik} evépyela mou €xouv OUVOAIKA ol dopkol AiBol evdg
owparog, enedn kKwvouvrtal dtakta, ovoudleTal OepHIK evépyela
Tou owpatog. H Bepuikn evépyela evog owpatog eEaptdtal 1600
and TNV KWNTikn evépyela kdBe dopikoU AiBou 600 kat and To
OUVOAIKO Toug aplBud. Emopévwg, n OeppIkh evépyela £EapTd-
Tal anmd TN Beppokpacia kai amé Tn pPAla Tou CWHATOG.

‘Eva owpa pe peydhn pdla eivat duvatdv va €xel meplocdtepn
BepUIkn) evépyela and éva AMNO cwpa pe UKpdTePNn MAla, €o0Tw
kal av To deUtepo €xel TOAU uynAdtepn Beppokpaocia (eikdva
6.22). 'Etol, TO vepd pag Aipvng €xel eploodtepn BepuIKn eveép-
vela and to kautd vepd mou utdpxel oto GATZAvt pag. And tnv
AAAN LepLd, n Beppokpacia evog CWUATOG OUVIEETAI Ue Tn MEON
KIVTIK] EVEPYEIO TWV SOMIKWV TOU AiBwv. AnAadr, pe TV Kivn-
TIKA evépyela Tou kKaBevdg doukou AiBou, av Bewpriooupe OTL
oMol €xouv TNV Bla. Enopévwg, n Bepuokpacia Tou owpatog dev

Eikdva 6.21.
Ot optkol Aifot Tou KUAVGPOU OuyKpoUoVTaL e TOUG BOULKOUS
ABoug ToU VEpOU Kal KIVNTIKI] EVEPYELQ LETAPEDETAL QMO TOUG
JeUTePOUG aTOUS MOWTOUS.

PKOVIgg o WUAAS ooy,

ApaocTtnpidéTnTa

» Bdhe vepd amd Tt Bpuon oe éva motmpl
Kal p€tpnoe TN Bepuokpacia Tou.

» Moipaoe 10 vepd oe dUo AN\a TOTripLa Kat
uéTpnoe TN Bepuokpacia Tou oe kABe éva
and autd.

» ANa&e n Beppokpacia Tou vepou;

» Mmopeig va epunveloelg TV mMapat)pnor] oou;

Eixdva 6.22.

Eva naydBouvo Exet neptoadtepn Beppikn evépyela and éva epu-
Bporupwuévo Kopudtt kdpPouvo. To maydBouvo Exet xaunAn
Beppokpaoia, aMd tepdotia udla oe ayéon e ™y uynAr Bep-
okpaala kat m pkpr udla tou kapBouvou. Otav duwg To Bep-
uo kdpBouvo tomoBetnBel ato maydBouvo, Bepudtnta ETaE-
petat ndvrote and 10 Bepud kdpPouvo aTo Yuxpd mayoBouvo
Kat moté avtiotpoga.

Eixdva 6.23.
To maydkt kat to naydBouvo €xouv v (da Bepuokpacia. To
nayayt €xet udla moAU Lkpdtepn and ™ uala tou mayopouvou.
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Eikdva 6.24.
AndAuto pndév kai kivnon
Kavéva owua dev uropel va yuxBel oe Bepuokpaoia wkpdteon
and 0K. 2" autn t Bepuokpaoia ot doutkol AlBot Tou owuarog
ev elvat akivnror. Kabévag amd autous éxel ) Ukodtepn K-
Tk evépyela.

F
— - _lli_}-:!i“'_ﬁ_‘fl EAE TLiREST)
AL
ay' |

i_ i_t w Enyepocyd) modonms
> CEPNOTHTA
KAYIH e REAAE LM E LT

] LU RO e E L ETT

Eikdva 6.25.
0 aépag aokel duvaun oto &uBoro. H duvaun mapdyet épyo.
Evépyela petagépetat and tov agpa oto uBoAo.

\solKri
8" ka1 loTopia

LU o et W a1

EPTro

T ) R

OEPMOTHTA

PR L A P A ]

YRR RV

Eikdva 6.26.
H ekdoxn me unxavriq tou Howva, ato aYoAké gpyaotriplo.
Eivat n npwm ouokeun petatporic Beputkniq evépyelag oe wnxa-
vikri. O Hpwvag yewnbnke kaw édpace oty AAeédvdpeia Tov 1o
adva r.X. Yrrjp€e omoudaiog padnuatikdg, GUOIKGG kat UNYavike.
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eEaptdral and Tov aplbud Twv doukwv Tou ABwv, dnAadr amnd
™ pAla Tou oWHAToq.

‘Etol e&nyeitat yuati n Beppokpacia eival dla oe dha ta onueia
evOog OWUATOG, TIoU BplokeTal oe BepUIK) LlooppPOTia |e TO TEPL-
BAaM\ov Tou. Na napddetyua, €va nmaydkl otnv MoPTokaAdda pag
kat éva maydBouvo €xouv Tnv Bla Bepuokpacia (ewkdva 6.23).
Mpdypatt, kdOe doukdg AlBog oto maydBouvo Kal OTO TIAYAKL
€xel v Ol péon Kvntikn evépyela. QoTd00, 1 CUVOAIKY KIVNTL-
K evépyela Twv oKWV ABwv eival dlapopeTikh yla TO TAyAKL
Kal To nayoépouvo: n BepUIKn evépyela Tou nayépBouvou eival acu-
YKPITA PeyaAUTepn.

AUVAUEIC UETAEU lOopiwV
KOl ECWTEPIKN EVEPYEION OWUATOC

Ot dopikol AiBol (udpla) k&Be agpiou Kivouvtal eAelBepa pakpLd
0 évag arnd Tov AAo. Metagl twv Jdoukwv ABwv-popiwv evog
agplou dev aokouvtal duvdpelg. Ot doukol AiBot evdg agpiou dev
aMnAerudpouv. Ot dopikoi AiBot evdg uypou alAnAerudpoulyv, pe
anotéAeopa va ouykpatouvtal PeTa&u Toug Kat va dnuioupyouv
otaydveg. Ot douikol AiBol evdg oTepeol owWUATOG €mioNg aAAn-
Aetudpouv, al\d oxupdtepa and 6,1t ota uypd. Etol, ota ote-
ped ouykpatouvrtal oe kaboplopéveg B€oelg, Ue amMoTéNeoua va
OuvBETouV €va owpa pe otabepd OYKO KAl OUYKEKPLUEVO OXAMA.
Ermopévwg ota uypd kat ota oteped KABe SoUkOg ABog ektdg
and KWNTIK evépyela €xel emiong Kat SUVAMLKA evépyela AOYyw
NG AMNAENdPaorq Tou e Toug AMoug douikoUg AiBoug. H kivn-
TIK Kat QUVAUIKY EVEPYELQ TTOU €XOUV OUVOAIKA ot doutkol AiBot,
enewdn Kwouvtalr drakta Kat enewdr) aokouvral SUVAUELS UETAEU
TOUG, OVOMAZETAL EOWTEPIKN EVEPYEIO TOU OWHATOG.

H 6gpuotnta Kali n apxn S10TRPNoNg tng EVEPYEINC

Mdbapue oto deltepo KePAAalo OTL N evépyela PeTapépeTal and
éva owpa oe €va AN 1 peTaoynuatifeTar and pa poper oe
AM\n, oe OAeq Suwg TIg TepuTTwoelg dlatnpeital. Ag douue ToL-
€G evepyelakég PeTaBolég oupBaivouv ato meipaupa pe to doxeio
mou kAeivetal pe €UPBOAO kal epLEXEL agpa To omoio Bepuaivetal
(eldéva 6.25).

OepudtnTa petapépetal and T eAdya otov aépa Tou doxelou.
‘Eva P€POG auTG TNG eVEPYELQG TTAPAUEVEL OTOV Agpa Kal HETA-
oxnuatifetal oe EOWTEPIKY evEpPyela Tou agpa. To umdlourno Peta-
@épetal and tov aépa mpog To €uRoro. O agpag aokel dUvapn
oto éupolo. To gupBolo Kiveltal kat n duvaun 1ou ackel o aépag
petatoriCel To onpelo epappoyng g, dnAadr| apdyet €pyo (EIKO-
va 6.25). To €épyo autd ekppdlel Tnv moadTnTa TG EVEPYELAG TIOU
peTapépetal and Tov aépa tou doxelou Tpog To EuROoAO.

‘Etol, epappdlovtag Tnv apxr dlatrenong tng eVEPYELAG, MMo-
poupe va ypdyoupe:

OepudTnTa TIOU HETAPEPETAlI OTOV agépa = AUEnon Tng €ow-
TEPIKAG EVEPYEIAG TOU agpa + TO €pyo TNG SUVANNG TIOU AOKE(
o0 aépag oTto Eupolo.
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H mnapandvw oxéon ovoudletal Kal TMPWTog Oepuoduvauikog s°°||('é|'i BB
véuog Kal dlatunwelnke mpwtn gopd amnd tov Mepuavd euaotkd L
kaL ylatpd Maylep, 1o 1844. Aiya xpdvia apyotepa, o MNeppavog ANGPQ“%?EHOI\:L;T;:I’IOZ: L
PuUOIkOG KAaougloug tov dlatunwoe pe peyalutepn cagrvela. O ) ] ) )

, . . . . , 270 (WKO Baoielo ouxvda ouppaivouv evep-
MPWToG BepuodUVAIKOG VOUOG, TIoU ekppdalel BERaa v apxn

) ' ) ] ) YEIOKEG METATPOTIEG AVANOYEQ HE AUTEG TTOU
dlatripnong Ing evépyelag, amotéAece Tn BdAon ywa v avdarru- oupBaivouv o A pnxavr. Ot TPogES Kai-

€N TWV BEPUIKWV UNXAVWV YVWOTWV 1dn arné myv apXaotnta yovtal. YSaravepakeg aviidpolv pe oEuys-
(elkéva 6.26). OL Bepkéq HNXAVEG METATEEMOUV TN BepudtnTa vo, ondte mapdyetal SloEeidlo Tou Avepa-
08 UNXavikh svépyela B épyo. Mapadsiypata TETOWV UNXavov KQ Kat VEPO, EVW) XNMIKY EVEQYELQ HETATPE-
givat: ol Pnxavég Twv QaUTOKWVATWY, Ol OTHOAEPNTEG TWV EPYO- METAL KATA €va HEPOG OE HNXAVIKN evépyela

TOU MUikoU OUCTHUATOG.

oraciwv mapaywyng NAEKTPIKAG eVEPYELAG KTA.

ML
kai Emotripn, Texvoloyia, loTopia kai Koivwvia

AN TN YPAPIKA aTHOPNXavr) 0To oUyxpovo Beviivokivntripa

H atpopnyxavry n omoia umrjpxe MoAAdTEPA OTOUG OONPOJPONOUG KAl TWPA OTOUG ATHONAEKTPIKOUG OTabuoug Kat o
KIVNTHPAg TOU QUTOKWVATOU elval Beppikég unxaveg. Moo eivat To Koo XapakinploTiké Toug;

H avdyxn yu 2g QUTEQ TIG UNXAVES N XNMIKN) EVEPYEIA TOU KAUOIUOU petaoxnuatiletal oe Bepptkr) evog agpi-
AVAVEGOWES TMYEC ou. Mépog NG BepulknG eVEPYELQG TOU QgPiOU LETATPEMETAL OE KIWVNTIKN evépyela (eikdva 6.25).

Mwg yivetar autr n uetatport); e KAOe BePMIKA PNxavr) UTIAPXEL €vag XWPOG MEoa OTov omoio JloxeTeUsTal QPO OF
oAU uPnAn} Beppokpacia, dnAadny aéplo pe peYAAn BepUIKY) evEPYeEld. ZTIG ATUOMNXAVEG TO aéplo autd elval atudg o
oroiog mapdyetal and vepd mou Bpdlel. ZTOV KIvNTIPA TOU QUTOKIVITOU TO a€plo TIPOKUTTTEL and Tnv kauon tng Pevdi-
vng. Xe kKdBe Tepi-

TITWOT AUTS TO agPLo [ﬂg;':‘u Avaghexripas ()

wBel €va guporo. Mg-

POG TNG BEPHIKIG &-
VEPYELQG TOU agpiou e

METOTPEMETAL OE Kl :
VNTIKY evépyela Tou ;
eUBONoU. Me KatdA-

_EVEpYEIQ

OERMOTHTA

ANAO  pnxaviké ou- ' ' : . . "

. XNHIKR T BEpHIK IR
omua N KvNtkn - - _ EVEPYEIT SvEpyeio SEIO
VEPYELA TOU gUROAOU P | ()
METAPEPETAL  OTOUG
TpoxoUqg Tou atpootpoBilou.

H ata&ia twv popiwv kat n unoBdduion g evépyelag. Evépyeia kauoipou 100%
davraoteite 6Tl pa {eoTr] KAOAOKAIPLATIKN UEpa de puad kaBohou, omdte Ta QGUANA TwV 2

Sévdpwy uévouv akivnra. b

Ouwg popla tou aépa Boppapdilouv ouvexwg Ta GUANQ. ko

lMati Ta UM\ dev kwvouvtal, Emedr) ta pdpla Kivouvral drakta mpog Kabe kateuBuv- Y. amdiNeId
on, XturoUv Ta UAAQ opoldpop®a and Kabe TAeupd, omdte T GUANA UEVOUV OKIVITA. | amdhecia oro W 9TV eddthion

. . ! , ) . , . cloTRpE Yo - 8%
Otav guOd, Ta MePIOoSTEPA HPOPLA KIVOUVTAL MPOG OPLOHEV KATEUBUVOM Kal XTUMOUV | g e Wosns

TA GUAND TEPLOTOTEPO aMd TN A MAeUPd Tapd amnd tnv AAAn, ondte Ta GUANA KvoU-

vraL

Kal otig dUo Tepmrtwoelg Ta pépla €XOUV KIVNTIKY evEPYeld. TNV MpwTn Opwg mepimtwon, dev Unopoulv va TPOKAAE-
oouv TNV kivnomn tou QUANoU. Aéue OTL 1 KIVNTIKY eVEPYELA TWV popiwv AOyw NG ATakg Kivnong Toug eival katwte-
png modtrag and autr) AOyw TNG MPOooavatoMouEVNg kivnonrg Toug. Anhadr, n Beplikn evépyela elval katwTtepng ToL-
éTnTag amnd TNV KWNTIK EVEPYELD, TIOU OUVOEETAL [Ee TIPOCAVATOMOUEVN Kivnon.

‘Oco peyaluTtepn eival n atagio Twv HOPIWV TOU, TOOO TEPIOCOTEPN «EVTPOTIia» AEPe OTI €XEl TO CWHA.

‘Otav éva autokivnTo QPEVAPEL, 1N KWWNTIKY eVEPYEId TOU peTaTpéneTal (AOyw TnG TEPRNG TWV ENACTIKWV HE TO 030-
OTPWHA) 0 Bepuikn evépyela. H evépyela umoBabuifetal kat 1 evrporia Tou aépa auEdveral.

Emiong, katd v kivnom TOU QUTOKIWVATOU HEPOG TNG EVEPYELOG TWV KAUCIHWY TOU METATPEME-
Tal oe BepuIKn EVEPYEIO TNG ATHOOPAIPAG KABWG BepudTNTA PETAPEPETAL TIPOG AUTHV aAMd TO
ouotnua YUENG TOU QUTOKIVATOU Kal amd Ta kauoaépla.

Ocgounr| evépyela
not Beouuny] wohuvon
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6.5 > Ocppikry 3100TOA KaI OUGTOAR

Mrmopeig oAU eUkoAa va EEBIOWOELG TO PETANNKSO KATAKL £VAQ
YUdAwvou Bdlou dtav autd Bploketal oto pdpl Tng koulivag. Av
Suwg To TomoBeTrioElg OTO Yuyelo, ondte 1 Beppokpaacia Tou Uel-
wvetal, dlaroTWVelg OTL TO KAdKlL OPNVWVEL 0TO OTOWIO Tou Bd-
Cou kal duokoAeleoal va to EeROwoelg. ‘Evag Tpdmog ya va 1o
avoikelg, eival va pi&elg Ceotd vepd OTO KATAKL.

Mw¢ uropodue va neptypdyouue ti¢ napandvw dadikaoieg xon-
olorolwvTag EVoleG NG QUOLKNG;

Eikdva 6.27.

) . ; L , ‘Otav Beppudvoupe Tn owepévia oeaipa Tou TAPLOTAVETAL OTNV

H owdepévia ogaipa otn Bepuokpacia dwuatiou UOAK mepvd , , . . .
100 a6 T0 pETaMG BaKTUAiGL Opwg 17 opaipa onviverar KOV 6.27, n Bepuokpacia tng augdvetal kat de XwpPAel TIAEOV
070 SaktuAidL dtav 1 feppokpacta TG auEnbel otoug 200 °C OTO METAANAKG SaxTUAISL Zuumepaivoupe OTL n augnon g Bep-
nepinou. Hokpaoiag Tng ogaipag eixe wg armotéAeopa tnv avgnon Ttou
éykou Tng kat dpa g dauétpou tTng. OAa oxeddv Ta cwuata
oteped, uypd kat aépla, étav au&dvetar n Bepuokpacia Toug
(Beppaivovtal), daotéNovtal, augdvetar dnAadr] o GyKog TOug,
evw détav pewdveral n Bepuokpacia toug (Puxovtal), CUCTEANO-
vtal.. To @awvduevo autd ovoudletal OgpMIKh d1aC0TOAR Kal TO
avTiBeTd TG Pawvdpevo, cuaToAn. Ouwg, éAa Ta cwpara de dla-
otéN\ovtal 1; ouotéN\ovtal pe Tov (Blo tpdmo. To kamdkl, mou
elvat ouvriPwg @tiayuévo and oidnpo 1 ahouuivio, cucTéNeTal
| | neploodtepo and To YUAAvo BAZo yU autd KAl OPNVWVETAL OTO

- otéulo Tou Bdlou, étav umel oto Yuyelo Omou kat Puxetal.
; 8=30°C

6=20°C

| | rpauuikn S100TOAN OTEPEWV

8=40°C 2TV nepimTwon TG SlAoTOANG TIoU TEPLYPAPETAL 0NV £lkdva

= 6.27, JeTaBAaMetal 0 6yKog NG odaipag. Ymdpxouv OUwg owa-

Zidnpog Ta, onwg ot pdpdol 1} Ta oUpuaATa, TIOU N pia Toug dldotaon sival

Eiéva 6.28 TOAU peyalUtepn amd TG dAeg. Otav Bepudvoupe pia UETAAAL-

H aténon tou ikouc sivatoagd}\byn. e peraBolic e Gep- Kr! pdpdo 1 éva ?uppa, TO, MrKOQ Touq, au&dvetal ToOAU nsplo:

LI0KPAOac, O0TEPO OCUYKPLTIKA HE TIG AMeg dtaotdoelg toug. H SiaotoAn

autry ovoudZeTal YPApHIKR S100TOAN 1] SlaoTOA KATd Urkog. Av

Bepudvoupe pdpdoug amd dlaPoPETIKA UNIKA Kal LETPYJOOUKE TN

peTaBolr) Tng Bepuokpaciag Toug (AB) kKabwg kal Tnv avtiotol-

XN METABOAY Tou urikoug Toug (Al), dlamoTWvoupe OTL N UETA-
BoAr} Tou urikoug eival avdioyn:

Mikog 4 m 8=20"C — Me ™ petaBoAr] g Bepuokpaciag (AB) m.x. o SIMAACIA UETA-
‘ BoA} Bepuokpaociag avtioTolxel SmAdola PETABOAY MKOUG
(eikéva 6.28).

_ - Me 10 apxiké pnkog tou owpatog (lp): Ze duo pdpdoug amd
| To {Bl0 UNKKO, Tou n pia €xel dimAdotlo unikog amd tnv AAAn,
Mrkog 8 m 8=20°C 6tav n Bepuokpacia petaBdiietal e€loou, n HUETABOAR TOU
MRKoug NG MPwTNG eival dimAdota arnd T UETABOAN] TOU HKOUG
| g deltepng (eikdva 6.29).

8=30°C

8=30"C

— Emiong, n petaBoAr) tou prikoug (Al) e€aptdral and to UAKS
andé To omoio eival kataokeuaouévn n pdRdog. ‘Otav n Bep-
Eixéva 6.29. pokpaoia petaBAnBel e§iocou oe wa owdepévia PARd0 Kal oe pia

H ad&non tou urikoug eivar avdAoyn Tou apxtkoU WIKOUS. PABd0 aloupwviou Blou apxlikoU MAKOUG, TN METABOAN TOU
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MrKoug TG PdRdou ahoupuwviou eival peyaAutepn and Tn peta-

BoAr} Tou urkoug NG oWepéviag pdpdou (ewdva 6.30).

OL mapandvw Tapatnerioelg urmopouv va dlatunwbolv Kal pe
™ YAWOOoQ TwV UAONUATIKWOV:

A|=|0'0.|'A9

érou Al n petafoAr} Tou prikoug, A6 n petafoAn tng Oeppokpa-
olag, l, To apxikd urkKog TG PARdou Kat ly. a; 0 ouvteAeoTg TNG
YPAUUIKAG SlaoToAig Tou UAIKoU g pdpdou.

To q, deixvel MOoO PeTABAAETAL TO WNKOG Hag pdBdou 1 m,
étav n Bgpuokpacia g petaBAndei katd 1 °C (Aldypauua 6.2).
Amné To dldypappa mpokurTel 0Tl pia pdRdog aloupviou ermun-
KUveTal 25 popéq meploadtepo and uia pdpdo amnd kpdua Invar
yla v dla petaBoAr ot Beppokpacia Toug.

8=20°C
8=30°C
Mikog 4 m 8=20"C
Aloupivio |
8=30°C
Eikdva 6.30.

To aloupivio dtaotéMetat meploadtepo and 1o oidepo.

aioupivio I 25
XaAkog | ] 20

oidnpog | |12

yuaAi (koivo) | |8
pyrex [N 3
invar [7] 1

0 5 10 15

| .|

AMidypappa 6.2.

H &taotoh) pdBdwv and mowia uAikd, e apxikG Lrikog 1 m, Gtav n Bepuokpacia toug petapAndel katd 1 °C. H Slaotolr wetpdrat og pm.

Emdaveiakn Siaotoan

2T0UG dpOUOUG Kat ota ddreda, dtav TOrmoBeToUV UETAAIKES MTAG-
keg, aprivouv didkeva. arti;

‘Otav au&dvetal n Beppokpacia plag MAGKAG 1) evog HETAML-
koU dlokou, téte aufdvovtal ot dlaotdoelg toug, dnhadr dla-
oTéN\ovTal. 2T OWHATA auTd, ol duo dlaoTAoElg TOUG (UNKOG Kalt
mAdTog) eival TOAU peyalltepeq and v tpitn, to ndyoqg. Etay,
n Oepuikry dlACTOAY] Tou TAXoUG eivat TOAU pikpdtepn amd Tn
Bepuikn) dlaotoAry Tou MAdTOUG Kal Tou PAKoug. AnAadr, ot duo
dlaotdoelg augdvovtal oAl meploadtepo and v Tpitm. H da-
OToAf] aut ovouddletal em@avelaky 3lAoTolr] (eikdva 6.31).

Alootodn OyKou O OTEPEA Kal uypd

Av yeuiooupe éva yudAvo BAlo péxpl To xelhog tou pe AAdL
Kal To Beppdvoupe, To AAdL Eexelhilel. O dykog Tou AadloU augr-
Bnke meploodtepo and Tov Gyko Tou YudAvou Bdlou. To AddL
Aortdv dlaoTtéNeTal Teploodtepo amd 1o Yudhwvo Bdalo. lMevikd,
n al&non tng Bepuokpaciag mpokalel au&non, d1acToAR OyKou
(M KUBIKN BLACTONY)), TOOO TWV OTEPEWV 000 Kal TwV Uypwv. Ouwg
Ta uypd dlaotéN\ovTal TEPLooOTEPO amd Ta OTePEed.

Av melpauatioToune pe Tolkiha uypd 1) oteped Kal PETPHOOU-
Me TN MeTaBoAr) Tou GyKou Tou TpokaAeital and tnv avrioTtolxn

Eikéva 6.31.
Ma mv amopuyn twv {nuwv nou uropel va mpokAnBouv and
¢ duvduelg SlaoToArS, TS YEQUPES UMGPXOUV Ol 000VTWTO!
oUveauol SlaoToANG wWOTe va UNAPXEL 0 anapaitnTog Xwpos oe
nepimtwon nou au&dvetat n empdvela Tou 0500TPWUATOS.
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300C 40°C

200C

Eikéva 6.32.

H au&non tou dykou elvar avdhoyn g petaBoAriq mg Bepuo-

Kkpaolag.

apyixn |
orabyun

200C 300C

Eixéva 6.33.
H au&non tou dykou eivat avaroyn e Tov apxikd Oyko.

apyixn

VEPO Aadi

oIvOTTVEUpA

Eikéva 6.34.
H au&non tou dykou e€aptdrat and to &id0g Tou UypPOU.

MeTaBoAr) Tng Bepuokpaociag Toug, UnmopoUue va SlarmoTwooule

OTL N Beplikr) JAOTOA ToUu Oykou evég atepeol 1y uypou:

a. eivat avdhoyn pe TN HeTABOA TnG Beppokpaciag tou (eikdva
6.32),

B. elvar avdloyn pe Tov apxlkd Oyko Tou (elkdva 6.33) kal

Y. e€aptdral and €idog Tou UNKOU TOU OWUATOG (elkdva 6.34 Kal
dldypauua 6.3).
Ta napandvw ouprnepdopata oxuouv té00 yla Ta uypd 4600
KAl Yla Ta OoTePEd CWHATA Kal Uropouv va dlatunwbouv Pe padn-
patikd ouupoAa:

AV=V,-a,- A8

Omou AV eival n petapoAr tou dykou, V, eivat 0 apxikog 6ykog
kat AB n petapoAn} g Beppokpaciag Tou owparog. To a, eival
0 ouvteAeoTtig dLAOTOAAG OYkou (KUBLKNAG SLa0TOARG) Tou UAKOU.
O a, eEaptdral and To UNKO Kal ekPppAlel Tn HETABOA Tou dyKou
evég opuaTtog pe apxikd éyko 1 mé étav n Bepuokpacia Tou
petaBAndei katd 1 °C.

Amné 10 dldypapua 6.3 qaiveral Ot n dlactoArj Tou GyKou TOU
(uypou) udpapyupou eival oxeddv 8 PopEq peyallTtepn and autr
TOU YuaAloU. 2to Bepuduetpo udpapyupou étav augdvetal n Bep-
Mokpaoia, auEdvetal T6oo o dykog Tou YudAlvou doxelou, drou
Bploketal o udpdpyupog, 600 Kal o dykog Tou udpapyupou. Ouwg
KaBwg o udpPdpyupog JLaoTENETAL TIOAU TePLOTOTEPO, «EEXEIN(-
Cew amd to Yudhvo doxelo kal aveBaivel oTo Aertd owArva.

KOvig HUAAS o
A € 10 ou ( ApaoTnpiéTnTa _

Ané To didypaupa 6.3 oUyKpLVe TO OUVTEAEOTH) KUBLKIG SLAOTOANG TOU
OKUPOJENATOG KAl TOU OIKOJOMIKOU XAAuBa.

Moo amd ta UAIKA dlaotéMeTal mepLoooTeEQO;

Mriopels va okeptelq ua epapuoyn e napandvw dotnTag twv duo
UAIKWV;

veps [ ] 210
udpépyvpog [ 1180

okupSBepa [ ] 36
XdAuBag olkoSopwv [ ] 36
KolvOyuoAi [ 24
pyrex [ 9
invar [J 3
xoAadiag [] 2

0

aAoupivio [ | 75

pm3 4 mL

100 150 200

Aidypappa 6.3.

MetaBoAi tou Gykou 1 m® Sdpopwv Uk« Gtav 1 Bepuokpacia Toug uetapAnBel katd 1 °C. H petaBoly ekppdleta oe um® (cm® 1 mi).
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AlgotoAn twv agpiwv

MLOOpOUOKWVOURE €va UMaAdvL Kat To ToroBetoupue dvw and éva
Ceotd owpa Keviplkng B€puavong. Mapatmpoupe 6Tl 0 Oykog Tou
priaAovioU au&dvetal, evdd dev TPOCTOETAL A€PAG OTO E0WTEPIKO
TOU. XTn OUOKEUN| TIOU TIAPLOTAVETAL OV €lkdva 6.35, dtav Bepud-
VOUUE TOV 0€pa TIOU TIEPLEXETAL OTO KUAWVOPIKO doxelo g Bdong,
10 €uUPBoAo NG ouplyyag avugwvetal. H algnon tng Beppokpaciaq
npokaAel auvgnom Tou dykou dnhadr SlaoTOA Twv aepiwv détav
mepléxovral oe doxelo pe KivnTd TolXwuaTta.

Melpapatifdépevol Pe Tn oUOEU ToU Taplotdvetal otnv ekéva
6.35, Katahryoupe oto mapakdtw ouunépacupa: Otav n Beppo-
Kpaoia evég aeplou peTaBdAetal evw 1 mieon Tou dlatnpeital
otabepri, N av&non 1 eAdttwon Tou Oykou Tou eivat avdioyn pe
Tov &yko Tou €xel To agplo atoug 0 °C Kal pe TN PETABOAY NG
Beppokpaciag Tou.

Ze avtiBeon Suweg pe ta oteped Kal Ta uypd, N PeTaBoAr Tou
Oykou dev eEaptdral and To £idog Tou aepiou. Ze SAa Ta agplq,
otav n Bepuokpacia petaBAnBel katd 1 °C, xwpig va ald&et n
nileor) Toug, o dykog peTaBdAletal katd To 1/273 Tou Gykou ToU
elxav otoug 0 °C.

afpag [
oIvéTrvEUpa _ 1120
Beviivn [ ] 96!
LC LT —

| 3660

pm3 i mL

0 500 1000 1500 2000 2500 3000 3500 4000

Aidypappa 6.4.
0 aépag, onwg kat ta undroma agpla, dlaoTéMetat meploadtepo and a uypd.

Epunveia tn¢ 8100TOANC

Eikova 6.35.

Zuokeun) peAétng G diaoToArig Twv agpiwv
Anoteeitat and: (a) éva uetarikd kuAivdpikd doxelo mou mepié-
XeL 10 agplo, (B) Bepuduetpo mou wetpd ™ Beppokpaoia Tou
aeplou ato doxelo, (y) pavduetpo, (3) &uBoro yia ™ uétpnon
™G OlaoToAlg TouU dykou.

PKOVIgg o WIS oo,

( ApaoTtnpidoTnTa
Katd t SlaotoAry au&dvetal o Kevdg XWPog
MEeTAEU Twv dopikwv AiBwv. ‘Etol au&dvetat o
OYKOG TWV CWUATWV.

H udca toug uetaBdiietal;
Mw¢ aAAdlet n nukvoTnTd TOUG;
lati o Bepudg aépag aveBaivel;

H Bepuikr dlaoToA) KAl CUCTOAY} epunveleTal Pe tn Boribela
G Bepukng kivnong Twv dopikwv ABwv. Ma va epunveloou-
pe Tn dlaoToA Twv oTeEPewV, Bewpoupe OTL oL doptkol Aibol and
Toug omoiouq armotehouvral aMNAemdPoUV oav va CUVOEOVTAL
METAEU TOUQ PE MIKPOOKOTIKA ehatrpla. YToBg€toupe emiong OTt
autd Ta e\atrpla eUKoAdTEPA emiunkUvovtal napd cupriédovral.

‘Otav au&dvetar n Bepuokpacia, ot dopkoi AiBot Tahaviwvo-
vTal evtovAoTePA Kal Ta eAatripla cupmiéfovtal Kal emunKUvovTal
MePLoodTEPO and TMPONYOUPEVWG. QOTdC0o, N EMIUKUVOT] TOUG
elval peyaAutepn and tn ouprieon. Autd €xel WG ATOTEAECA
ol douikol AiBol TeAikd va amnopakpuvovtal peta&l Toug: To owua
va dlactéNAeTal (elkdva 6.36). Apa, katd tn dlacToAr] dev au&d-
vovtal ol dlaoTdoelg TwV oKWV ABwv, ald ol peTa&l Toug
anootdoelg. Ae dlactéNovtal ol dopkoi Aibol, alMd ta cwpa-
Ta.

2710 0idnpo kdBe doukdg AiBog aAnAemidpd Loxupdtepa e
TOUG YeltovikoUg Tou amd 6co ot dopikol Aol Tou ahoupviou.
Emopévwg, ot dopikoi AiBot Tou Odr)pou amnopakpuvovtal dUCKO-
Aotepa petagu toug art’ 6,TL ekeivol Tou ahoupviou (elkéva 6.36).

Mpétutro d1aoTOARG
O€& YoplaKo emiTredo.

Beppokpacia 8,4
PANIG  NIAN
W e W
Beppokpacia 8,

k ’-'n‘ TAVY t‘-ﬁ , A n‘ Y ,

Beppokpacia 8,4
2NN, AN,

JN) }'M\'ﬁ\
fepuokpacia 8,
NNV, ek, )
Beppokpacia 84 < Beppokpacia 8,
Eikdva 6.36.

H au&non tou prikous efaptdrat kat and g duvduelg uetatu
Twv SOUKWY AlBw.
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MpoéTutro di1aoToAng
OE poplako emimedo

Beppokpacia 8,

im,

Beppokpacia 8,

Beppokpaagia 8,

Al

Beppokpacia 8,

Beppokpacia 8, < Beppokpacia B,

Eixdva 6.37.
H auénon tou prkoug wag pdBdou eivar avdAoyn e tov apb-
U6 twv dopkwv Abwv mou napauBdrovrar LeTalU Twv AKowv.

Eixdva 6.38.
Mapaudpewon twv owdnpotpoxiwy Adyw e Beputkrig dlagto-
¢ Toug pia moAu Ceath kahokaipwn nuépa. Ziuepa n ouvde-
on twv adnpoTpoxIwy Yivetat ue katdAMnAo Tpomo, Wote va unv
napatpolvTal MAEOV TETOLA PaLVOjeva.

1002

1001
A
=
1000
mL

0 4 10 15 20 '

Eixva 6.39.
To dldypauua petaBoAns tou dykou evag Altpou vepoU kabwg
uetaBdaMetat 1 Bepuokpaoia tou.
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JUVENWG, N METABOA Twv dlaoTtdoswv KATA TN SlAa0TOAX Kal TN
ouoTtolr] eEaptdral and 1o éoo 1oXUpd AANAETIdPOUV UETAEU
Toug ol dopiko{ AlBot Tou owpatog. Aniadr, arnd to £(dog Tou
UNIKOU. 2Ta aépla, eneldr] ol dopkol AiBol dev arAnAerudpoulv
METAEU Toug, N HeTaBoAr) Tou dykou dev eEaptdral and To £(d0g
Tou agpiou. Ooo 1O Prikog plag pdpdou eivat peyaiutepo, T6o0
neplogdétepol dopikoi Aibol mapepBaAovtal pHeTAEU TwV AKPWY
mG. Enopévwg, Katd tn 3laoTOAr) N OUVOAIKY) anOpdKpUvoT TwV
Sopkwv ABwv eivatl peyahltepn. Apa kat n alu&non Tou PriKouqg
g pdpdou eival, emiong, peyalltepn (eikdva 6.37).

Auvdapeic Katd th S100ToAn Kol ouotoan

FudAva 11 kepauikd okeun OMwG KPUOTAAALVA TOTAPLA 1 QAL-
TC¢Avia Kivduvelouv va omndoouv, av PetapAndel andtopa n Oep-
Hokpaoia toug, ya mapddetypa étav mAuBouv pe Kautd vepo.

Mwe 6a uropouoaue va epunveloouus tTa napandvw @atvoue-
va;

Katd tn dlaotoA} n METABOAR Tou URKoug 1} Tou OyKou Twv
OWHATWVY eival OXeTIKA UIKPEY], otav Ouwg autr eunodietal, euea-
viCovtal évrova unxavikd ¢awvdpeva onwg to AUYIoUa, To omdol-
Mo K.d. Katd tn dlaotoAr ot doukol AiBot enektelvovtal oTto XWPo
KL 1 EMEKTAON auTtr ekdNAWvETAL WG TepAoTia duvapn SlaoToAAg.
‘Etol, étav andtopa yepiooupe éva motrpl pe Kautd vepd, TO
€0WTEPIKO TolXwa Tou ToTNPLloU Beppaivetal auéowg kat n Bep-
Mokpaoia Tou yivetatr MoAU peyalltepn amd ekeivn Tou eEwtepl-
KoU TolXWuatog. To eowTteptlkd Tolxwua Aotndv SlacTEANETAL TILO
évtova and 1o eEwteplkd. Mia duvaun and péoa mpog Ta EEw
TpokaAel pwypeEg oto motrpL. ' autd To AdYOo, Ta YudAlva okeln
Tou ¥pPnotuornololvtal yid To YACIUO TWV QpaynTwV KATAOKEUd-
Covtal and edkd nupipaxo yuakl (pyrex). H dlactoAr) autol Ttou
eldoug Tou YuaAloU elval TOANU MIKPOTEPN OUYKPLTIKA HE €KeEivn
TOU KolvoU YuaAhloU (dtdypaupa 6.3) kat €Tol To OKeUog dev Kiv-
duvelel pe Bpauon.

Ot duvdpelg dlaoTtohng eival duvatdv va TMPOKAAECOUV Tapa-
MOPPWON OTIG OONPOTPOXIEG KATA TOUG KAAOKAIPVOUG MAVEQ
(elkdva 6.38). Apxikd TO evOEXOUEVO QUTO QVTILETWIIOTNKE UE TNV
Unap&n dldkevwyv HPeETAEU Twv odnpotpoxiwv. Autd ta Jdidkeva
pokaAouoav TaAavTwoelg (okaurmaveBdouara) Tou TPEvou Kal
dnuoupyouoav duodpeaTto aiobnua otoug emBdreg. Zruepa ota
Sldkeva TomoBeToUv KATAANNAO UAIKS Tou SlacTéNeTal eNdxloTa.

H éiaotonAn tou vepou

2Ta neploodtepa uypd avgnon g Bepuokpaciag Toug odnyel
ot dlaoTtoA} Toug, dnAadny oty au&non Tou dykou Toug. To
vepd Ouwg mapouctdlel pua widpopen cuuneplpopd. Otav Bep-
paivetal ané toug 0 °C éwg 4 °C, 0 GYKOG TOU EAATTWVETAL (AVW-
MaAn ouoToAr), evd av Yuxetal and toug 4 °C éwg toug 0 °C,
0 6yKog Tou au&dvetal (avwuaAn diaoToAn) (sikéva 6.39). Mavw
and Toug 4°C kat péxpl TN Beppokpacia Bpaouou to vepd dla-
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otéN\etal kavovikd. EEatiag autig Tng avipaAng dlacToArig, opl-
opgvn pdala vepol otoug 4°C éxel To HIKPOTEPO duvatd GYKO Kal
dpa T peyaAUtepn duvary TukvotnTa.

To ¢awduevo TG AVWUAANG SLAOTOANG TOUu vepou €xel Tepd-
OTla OKOAOYIKA) onuacia. Meta&u duo otpwpdtwv vepol autd
mou €xel TN peyalutepn mukvémTa Bubifetal. Ag dolpe TL OUU-
Baivel, dtav katd Tn dldpkela TOU XeEHWva n Bepuokpacia g
ermedvelag tou vepou ehattwverat Otav n Bgpuokpacia eivat
peyaAUtepn Twv 4 °C, To vepd NG ermPdvelag €xel UIKpoTeEN
TIUKVOTNTA Kal N Bepuokpacia pelnvetal and v emaedavela mpog
Tov nubpéva. ‘Otav duwg n Bepuokpacia Tou empavelakol oTpw-
patog @Bdoel otoug 4 °C, autd TO OTPWUA WG TIUKVOTEPO Bubi-
Cetal Tpog Tov mubuéva. To vepd UikpdTepng Bepuokpaaiag €xel
MikpdTePN TIUKVOTNTA Kat eTinAgel. H petaBoAr tng Bepuokpaciag
TOpa avriotpépetal. Tehlkd uropel va oxnuatioBel mdyog otnv
erpdvela g Aluvng 1 Mg BdAacoag, evw OTO €0WTEPIKS 1 Bep-
Jokpaoia eivat peyahUtepn kat pdhiota 4 °C otov mubuéva Kat
To vepd dlatnpeital otnv uypn Hop®n (ewkdva. 6.40).

\\olKn'
8" kai MepiBdAlov

Eikdva 6.40.
210 BuBd Twv Avwy kat motauwy n {wi datnpeitar oAdkAnpo
0 Xeluwva.

Mapadeiyua 6.2

pokpaoia g yivel 250 °C; (AEloroinoe to didypaupa 6.2).

Boawi sEizuon
eupleé=20 QC Al A|=|0'G|'Ae
ers)\u(é =250 °C
lb=1,5 m

» Xpnoiyomoinoe Kal EPAPHOCE TIG £VVOIEG TTOU €UAOEG:

OepudpeTpa Kal PETPNon 6eppoKpaciag

Mwa xdAkivn pdRdog €xel unkog 1,5 m oe Bgpuokpacia 20 °C. MNdéoo petaBdMAeTal To Urkog ™G PARdou dtav n Bep-

AUon
DO=6. 116~ Bopres | AO=250 *C—20 °C =230 °C
Al=1,5n.202" 230 ¢
e
Al=6.900 pm 1} Al=6,9 mm

1. Na oxnuatioelg mpotdoelg XPNOLOTOIVTAG TIG EMOUEVEG EVVOLEG:
Oepuokpaocia, Babuovdunon, kAjuaka KeAoilou, amOAuto undév, BepuUOUETPO

2. Na oupnAnpwoelg TiG AEEelg Tou Aelmouv amnd TO MAPAKATW KelUevo €Tol oTe Ol TPOTACELG TIOU TIPO-

KUITTouv va eival emoTnUovikd opBEq:

Ta Bepudpetpa elival Ta KATAMNAA ...ooooeeiiieeee. YIQ TN HETPNON TNG--tviiieieeeiiieenn Ta Bepudperpa

elval ..o ONAAdN €XOUV KAUAKA ......ccoeeveennes

........ H mo ouvnBlopévn eivat n KAipaka

....................... urtdpxel Kat N KAMAKA .........cooeooeeeeee.. KABWG KAL oooveneeeennee... KANUOKQA, TIOU XENOLUO-

mnoleftat and Toug EMIOTNOVEG.

Na xapaktnpioslg pe X TIG MPOTACELG TO TEPLEXOUEVO Twv omolwv elval emotnuovikd opbd kat pe A
auTég Twv omoiwv eival emotnuovikd AavBaouévo.

(a) Oha ta Bepudpetpa mPEMeL va €xouv pia kAipaka pértpnong. (B) ‘OAa Ta Bepuduetpa propouv va
pETPriOOUV pa omoladnnote Bepuokpacia. (y) Zmv kAlpaka KEABY dev undpyouv apvnTikég Beppokpa-
oleg. () Kdbe petaBoAr Bepuokpaciag oty KAipaka Kehoiou avtiotolxel otnv dla petaBoAry otnv KAL-
paka KEABLv.
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10.

OepudtnTa: Mia pop@n evépyeiag — Mwg peTpdpe TNG OepudTNTA

Na oxnuatioelg mpotdoelg XPNOOTOWVTAG TIG EMOUEVEG EVVOLEG:

Bepudtnta, evépyela, Bepuokpaocia, BepULKN Loopportia, OEpUIKT) enaen.

Na ocupnAnpwoelg Tig AéEelg Tou Aeimouv amd To MAPAKATw Kelpevo €10l WOoTE Ol MPOTACELG TIOU TIPO-

KUTTTOUV va eival EMOTNHOVIKA 0pBEG: () OepuOTNTA OVOUAZETAL 1 .vvvvveeeeeciienn. TIoU pETAPEPETAL amd

owua ....... BEPUOKPACIAG 08 OWHA .oovveiviis eeeeeciiiiiiee e Otav ol Bepuokpacieq Twv U0 CWUATWV

....................... TOTE N cooveevcvvvvnnee... EVEPYELAG .ooeeeeeeeenennnn.... OL BeppoKpacieq Twv cwudtwv eivat

....................... Téte Népe Ot Ta owuara Bpiokovral o ....................... LOOPPOTIQ.

(B) H moodmTa NG vvvvveeeeeeiiienns Tou xpetdletal yia va petapAndel n Beppokpacia 1 kg kdmolou UAL-
KoU Katd 1 °C ovopAZeTal ......ccveeveveee.. BepuoéTa.

Mola amd Ta napakdtw @awvéueva eivat duvatdv va meplypadolV e PeTAPopd BepudTnTag: a. éva moTh-
pL Leotd YAAa Kpuwvel TAVW OTO TPAMEC. B. maydkia Alwvouv péoa oe éva motrpl pe vepd. Y. (eotai-
VOULE Ta X€pla pag TPiBovtdg ta peta&l toug. d. avapelyvloupe (eotd pe KpUo vepd. €. OPAVOUlE [e
N YOHOAdoTixa kat n yopoAdotixa Ceotaivetat. Na dwkalohoynoelg v andvinor| gou.

Oepuokpaoia, 6epudTNTA Kal HIKPOKOOHOG
Na oxnuatioslq MPOTACELG XENOLLOTIOWVTAG TIG €MOMEVEG EVVOleG: SOULKOG ABOG, udplo, kivnon uopiwv

agpiou Kat 6ykog aeplou, Kivnon Soutkwv AlBwv uypou Kal oxiua uypou, ECWTEQLKT) EVEPYELQ, Kivnon Sout-
Kwv AlBwv otepeou

Na oupmAnpwoelg TG AEEeLg TIou Aelrmouv amd To MAPAKATW KE(EVO €TOL WOTE Ol MPOTACELG TIOU TIPO-
KUTTTOUV va elval emotnuovikd opBEg:

a. Auo cwpata Bplokovtal 08 BEPUIKY] ..oceeveeeereeennnnn. (o] 4o VAR=3(e ULV (o] S Téte oL doukol AiBot
TOU €VOG EXOUV (BlA ..vvvevveveeiieeiinnns evépyela e Toug SouikoUg AiBoug tou ANOU Kal 1 HeETapopd
....................... otapatd.

B. H ouvoAikn KNtk evépyela mou €xouv ol dopikol AlBol evdg ocwpatog AOyw tng ATtaktng kivnonqg
TOUG OVOMAZETAL ..evveveervveeannns evépyela. H Oeppokpacia evdg ocwpatrog eEaptdrar poévo amd tnv
................... EVEPYELD TWV OOUKWV Tou ABwv.

Y- H KvnTKr Kat n SUVAMIKY ...ooeeeeieneee TIoU €X0UV OUVOALKA oL SoUIKOL AiBoL eTEDY) KIVOUVTAL ....veevvneeee
KAl ETIELON AOKOUVTOAL voovvvreerireaieeeianeeanes METAEU TOUGQ OVOMAZETAL ..vvveenveeennee EVEPYELQ TOU OWMATOG.

2TIG MPOTACELG TTIOU AKOAOUBOUV VA KUKAWOELG TO YPAUMA/YPAUMATA TIOU QVTLOTOLXOUV OTn OWOTH/CWwoTEG

anavtioelg. Tekunpiwoe TG €MAOYEG TOU.

H Beppikr evépyela evog oWUATOG:

a. e€aptdrat pévo amd mn PAla TOU CWHATOG.

B. eEaptdral pévo amd TN BepUoKPATia TOU OWUATOG.

Y. e€aptdral téco and T pala 6co Kal ard Tn BepuUoKpacia TOU CWHATOG.

3. dev eEaptdral oUte amd Tn pdla, olte amd Tn Bepuokpacia TOU CWUATOG.

Na xapaktnploelg pe X TIq MPOoTdoelg To TEPLEXOUEVO TwV Oomolwv eival €MOTNUOVIKA owoTd Kat pe A

auTég Twv omoiwv eival emoTtnuovikd AavBaouEvo:

a. H Beppokpacia evég cwpatog dev eEaptdral and tn pdala tou.

B. H Bepuikny evépyela evog owuarog dev eEaptdral and tn pdla Tou.

Y. ‘Eva owpa xapunAig Bepuokpaciag eival duvatdv va mePIKAelel TieploodTepn Beppikn evépyela amnd

éva AAN\O UYnASTEPNG.

3. H BepudtnTa peragépetal mAavrote and €va owpa Jeyalutepng BepuIkng evépyelag Tpog Eva owua

MIKPOTEPNG.

e. O mpwtog BepUOdUVAUIKOG VOUOG ekppAlel TNV apxr dlatripnong Tng evépyelag.

ot. Ma Bgpuikr) pnxavry METATPEMEL TN UNXAVIKY evépyela oe Bepudtnta.
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11.

12.

¢. Meta&l duo owudtwv autd Tou €xel TN UeYyaAUtepn Beppokpacia €xel kal TN UEYAAUTEPN BEPIKY
eVEPYELQ.
n. H petagopd Bepudtntag o’ éva owpa mMPokalel yYevikd au&nom Tng €OWTEPIKNG TOU EVEPYELAG.

OepHIKN d1a0TOAR Kal GUOTOAR

Na oxnuatioelg mpotdoelg XPNOOTOWVTAG TIG EMOUEVESG EVVOLEG:
OeputKr] SLAOTOAN), BEPULK) OUOTOAN, YPQUUIKT) SlaoToAn, SlaoToAr] GyKou.

Na oupnAnpwoelg Tig AéEelg Tou Aeimouv amd To MAPAKATW Kelpevo €10l WOoTE Ol MPOTACELG TIOU TIPO-
KUTTouv va elval emotnuovikd opbéq:

E@dappooe TIG YVWOEIG OOU Kal YPAYE TEKUNPIWHPEVEG ATTAVTHOEIG OTIG EPWTHOEIG TIOU GKOAouBouv:

OepHOpETPA Kal PETPNON OEpPHOKPATIiag

Me Sedopévo OTL ol Beppokpaocieg PrjEng tou oworvelpatog sival -114 °C kat tou udpapyupou -39 °C

Kal OTL UTtAPXOUV NAEKTPIKA BepuduETPA TIoU METPOUV Bepuokpacieg amd -260 °C péxpt 1.600 °C, Tu

eldoug BepudueTPO Ba XPENOIWOTIOCELS YIA VA PETPNOELG:

a. T Oeppokpacia Tou ecwtepkoU TOu Yuyeiou

B. TN Bepuokpacia Tou cwuatdg oou

Y. TN Bepuokpacia g Adyag evédg oTipTou

3. T Bgpuokpacia oto B. Moo

€. T Beppokpacia o’ €vav kABavo

O/H kabnynmig/tpla avépepe otnv TA&n OTL N Bepuokpacia oto eowtepkd Tou ‘HAlou eival 20.0000.000

Babuol.

a. O Z4BRag pwtdel av n T} autr avriotolxel oe KA(uaka Keholou 1) KEABLv. Mota eival n amdvrnon
TOU KaBnyntH;

B. ®a eixe onuacia av n T avtiotolxouoe oe KAipaka Keloiou 1} dapevarr;

Mwa nuépa, otig 12 to peonuépt, n Bepuokpacia otnv Mdrpa ritav 310 K, oto Boho 35 °C kal otnv

EppounoAn tng ZUpou -10 F. Ze mowa moAn n Bepuokpacia ritav uPnAdTepn Kal 0e mola XAunAdTeEn;

Na 3lkaloAoynoelg Ty andvinor oou.

MNati otnv kAipaka KeABv dev umdpxouv apvnTikeG THEG BEPUOKPAOLWV;

Mowa elvat n ukpdtepn TP TG KAuakag Kelaiou, mowa g ®apevdit kat mola NG KA(pakag KEABL;

OepudTnTa: Mia pop@n evépyeiag — Mwg peTpdpe TNG OepudTnTa
Na xapaktnpeiloelg pe = TG MPOTACELG TO TEPLEXOMEVO TWV OMolwv elval €MOTNHOVIKA owoTtd Kat pe A
auTég Twv omoilwv elval emotnuovikd AavBaouévo:

H Bepudtnrta nou amarteitat yia m petaBolr) Tng Bepuokpaciag evédg owua- 50"‘ f

Tog eEaptdral and: (a) Tnv apxikn Beppokpacia Tou owuarog, (B) T peta- < - T
BoA} TG Beppokpaciag Tou owparog, (y) To €idog Tou UAIKOU TOU OWUa- .§ o ¥

T0G, (®) TOV TPJTO BEpuAvong. % .

And TIG peTPrioelg TG Bepuokpaciag dUo cwudTtwy, Ta omnoia Qépaue oe § 10- .?huuB
BepUIKN emaer], kataokeudoape To diMAavd didypappa, ou deixvel v e&E- >

NEN TG Beppokpaciag kdBe OWUATOG. e TIOO XPOVIKO Jldotnua €Xouue o0 12345
HETAPOPA BepudTnTag; Amd Moo CWHA HETAPEPETAL BEPUATNTA OF TOLO; AIROS CE AL
Oeppokpaacia, BepuUOTNTA Kal HIKPOKOOHOG

Moleg dlapopég mapouatdlouv Ta ateped, Uypd Kal agpla og OXEON ME TO OXAMa Kal Tov OyKo Toug o€
oplopévn Bepuokpaocia; Mg ouvdéovtal autég ol dlapopEg Pe Tov TPOMO Kivnong Twv Sopkwv ABwv
oe KdBe kardotaon Tng UANG;
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9. Eival duvatdv n Bepuikn evépyela pag moodtntag leotol vepoU va elval pikpdtepn amd tn BepUIKn
evépyela pag AdAAng moodtntag kpuou vepou; Na aitlohoyrioelg tv dmoyry oou.
10. e mola kardotaon Bpioketal éva owpa étav ot doukol AiBol Tou Kivouvrat:
a. EAelBepa.
B. M\oTtpolv o €vag mAvw otov AAAO.
Y. TaAhavtwvovtal yUpw amnd CUyYKekpluévn B€aon.

OeppIK d1A0TOAR Kal GUOTOAR
11. Na xapakmpioelg pe Z TIG TPOTACELS TO TIEPIEXOUEVO TwWV OMolwv eival emMOTNUOVIKA opBd Kat pe A
auTéG Twv orolwv elval ermomuoviKA Aaveaouévo.
i. Katd ™ Bepukry dlaotoAr] evédg owpatog ol dopkol AlBot Tou:
a. Kwvouvtat 6Ao kai mio évrova.
B. Amopakpuvovtal PETA&U Toug.
Y. AlaoTtéN\ovtal.
3. MAnoldlouv peTAEU TOUG.
ii. Katd t Bepuikn) dlactoAr evég otepeol 1) uypoU OWUATOG N WETABOAR TOU OYKOU TOU:
a. E€aptdral pdévo amnd tn petaBoAr Tng Oepuokpaciag.
B. Elvat avéhoyn pe Tov apXIKO OYKO TOU OWHATOG.
y. E€aptdral and 10 UNKS TOU OWUATOG.
iii. a. ‘OAa ta owuara dtav Bepuavboulv dlacTENOVTAL.
B. AuUo peTaMkég pdBdol Tou éxouv (oa unkn oe kdmola Bepuokpacia 6, Ba eEakohouBouv va
éxouv (0a unkn kat oe oroladnnote AAn Beppokpaaia.
OL KOINGTNTEG 1} OL OTEG evOG owpatog de dlaoTéNovtal étav autd Bepuaivetal.

o <

levikd, éva uypd dlacTéNetal TeplocdTePO and To SOXEID TIOU TO TIEPLEXEL
€. AUo uypd mou é€xouv (ooug dykoug oe kdrola Bepuokpacia 6, Ba éxouv (ooug Sykoug Kal o€
orotadnrnote AA\n Beppokpaaia.
ot. H pdZa evég uypou augdvetatl dtav To uypd JLACTEANNETAL.

12. M peTaMKY] detpotatvia Baduovourbnke dtav n Bgpuokpacia tg ftav 20 °C. Av xpnotuoromn6el yia
METpnon prkoug oe AANAn Beppokpacia, To amotéheoua TG UETPNnong dev eival akpiBég. lMari;

13. TormoBetoupe dladoxikd oe uia Juyapld 2 Aitpa vepou Bepuokpaaiag 4 °C kat 2 Aitpa vepou 0 °C. e
nola mepimtwon n évdel&n tTng Cuyapldg eival peyalltepn Kat ylati;

14. Twg petaBdMetal o dykog piag oplopévng pdalag vepou, dtav n Bepuokpacia Tou au&dvetal and Toug
0 °C gwg Ttoug 4 °C; lMola eival 1 CUVEMEID TOU PAWVOUEVOU AUuTOU OTN UETABOAN TNG TIUKVOTNTAG TOU
vepoU; Tekunpiwoe tnv dnoyry cou.

15. M peTalk ogaipa poéAg mou propel va di€pxetal péoa amd €va PETAMIKSO daktUAo. Tt Ba ocupBel
av: (a) Bepudvoupe TN opaipa, (B) Bepudvoupe To dakTUAO, (Y) Bepudvoupe e&loou kal ta dUo;

ONON.WiKO

Oepuokpacia kai PETpnon OeppdTnTag
1. Na petarpépelq Tig mapakdtw Beppokpaacieq and v kAipaka Kehoiou otiq kAipakeg ®apevdir kar KEABv:
a. Bepuokpacia dwpuatiou 20 °C
B. Bepuokpacia katayuktn —20 °C
y. Zeom) pépa Tou Kahokaiplol 35 °C
3. Kpua pEpa Tou xeluwva -3 °C
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2.

3.

4,

And 1o diktuo Tou EBvikou Actepookomeiou ABnvwv kataypdenkav katd tnv 18n AekepBpiou kat tnv
7n AuyouUotou 1995, ol mapakdtw Beppokpacieg (o °C):
Na umoloyicelg Tn dapopd peta&u Bepvrq Kal Xelepvig Beppokpaciaq yia kabe ToAn.

AEK AYT AEK AYT
Aerfva 7 36 ©egoahovikn 3 30
Kahapdra 9 34 Neupokdm -2 26
HpdxAeto 10 34 Kopomvr| 2 29
Pddog 9 3l OAdpva -1 28
Aypivio 8 29 Ahupdg 4 31
lwdvwiva 4 29 Napia 7 35

Oeppdrnra: Mia pop@n evépyeiag — NMwg peTpdue TG OeppdTnTa
‘Evag HeTaMkOG KUAVOpog pdacag 0.5 kg anoppopd Bepudtnta 500 j kat n Bepuokpacia auEdvetal amnd
Toug 20 °C otoug 30 °C. Na umoAoyioeslg TNV e8Ik BgpudTnTa ToU UETANAOU.
‘Evag odepéviog KUBog udlag 0.2 kg Bploketal o Beppikr) loopportia pe vepd
mou Bpddel. Ztn ouvéxela:
a. Tov TormoBetolue oto TePPBANOV evioe dwpuatiou Bspuokpaciag 20 °C
MEXPLG OTou va otabeporoinbel n Bepuokpacia Tou kUBou. Mdon Bepud-
nrta petagépetal and tov kKUBo Tpog To meplBdAloy; MNa TNV Ty Tng dt-

KNg Bepudtntag Tou owripou Ba xpnoluoromjoelg To didypappa 6.1 tou i
BBAiou oou. _ -l j_—-

B. Tov BubiCoupe oe povwuEvo doxeio He vepd apxikng Bepuokpaciag O °C. : . =
Mapd mpoulpe étL TeAKA N Bepuokpacia kal Twv duo cwudTtwy (vepou Kat @

KUBou) otaBeporoleitat otoug 20 °C. And ta mapandvw dedouéva, Umo-

peiq va umoAoyicelg ™ pACa TOu vepoU TIOU TIEPLEXETAL OTO JOXE(O;
2TO €PYAOTNPLO TNG PUOIKNAG MPAYUATOTIOCANE TNV TIAPAKATW Jpactnpldtnta: e €va doxelo Pyrex
Bdhape 1 kg vepd kat To TomoBetrioaue mdvw amd Tnv eotia B€ppavong. Kabe 2 Aemrd Aappdvaue tn
Bepuokpacia Tou vepoU TNV OToia KATaxwper|oaue o iva-
Ka petprioewv. Me Bdon TIG TIHES TOU THVAKA, KATAOKEU- _8(°c)
doaue TO TAPAKATW Jdldypaupa. Xpnoluomoldvrag Ta
dedopéva amd to Jdypauud, amdvinoe OTIG TAPAKATW

EPWTAOEIG: 80
a. Mowa eivat n apxkny Beppokpacia Tou uypou; 60
B. Mowa eivar n Bepuokpacia Tou uypou petd amd 4 min 40 <
B€ppavong; 20
y. Méco HETABARBNKE 1 BepUOKPATIa TOU UYPOU HETA amd t (min)
6 min 8cppavong; 2 4 6 8 10 12 14
d. Mdéon BepudtnTa PETAPEPONKE OTO VEPS WETA ard 6 min
8gppavong;

Se eotia Bépuavong TomobeTouue doxeio mou TeplExel 2.000 gr vepd apxikng Bepuokpaaiag 20 °C. Av

yvwpiCoupe 6Tl Katd tn B€puavon oto vepd petapépbnke Bepudtnta 42.000 J, va umoloyioelg:

a. Tnv av&non tng Beppokpaciag tou vepou.

B. Tn Bepuokpacia Tou vepou HeTA TN B€ppavon. MNa v T TG eWdikhig BepudtnTag Tou vepou, Ba
Xpnoudomnowoelg to ddypauua 6.1 tou BiBAlou oou.

Se éva povwuévo motripl Tou Tieptéxel 100 gr vepd Beppokpaaiag 30 °C mpoadstoupe 200 gr vepd Bep-

pokpaoiag 90 °C. Na umoloyioelg v T Tng Bepuokpaciag otnv omoia 6a otabeporomnBel n Evdel-

&n Tou BepuopéTpou Tou eival Bublouévo oTo TOTAPEL.
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8. ZXmv dla eotia 6éppavong Bepuaivoupe Tautdxpova duo uypd A Kat 49(%)
B. Ta duo uypd éxouv tnv dla pdla. 1o dldypauua maploTAveTal N e A =]
METABOAY] TNG Bepuokpaciag Twv dUO UYypwv OE OuvdAPTNOn HE TNV =
npoopepduevn Bepudtnta. BdAe oe KUKAO TO ypduua mou Katd tnv
drioyr) oou avTloTolXel OTn OoWOoTH €KPPAON YA TIG EOIKEG BepUdTN- s
TEQ TWV dUO uypwv A kat B.
Q (cal)
(@) ca>cp (B) ca<cs (Y) ca=cs >
400 800 1200
OepHIKN d1A0TOAR Kal GUOTOAR
9. M petalikn pdRdog, dtav n Beppokpacia g sivat 0 °C, €xel punkog 10 m. Au&dvoupe tn Beppo-
Kpaoia g pdRdou amd toug 0 °C otoug 200 °C, omdte emunkivetatl katd 1,8 mm. Amd Tt UNIKG eival
duvatd va eival kataokeuaopévn auti n pdpdog; Xpnouomnoinoe To dldypauua 6.2.

10. Mua odepévia papdog €xel unkog 11,5 m otoug 22 °C. Mdoo Ba eival To uAKog g, av T Bepudvou-
pe otoug 1221 °C, Kovtd otn Beppokpaacia Tou ALDVEL;

11. 'Eva avolktd aloupvévio KouTi €xel Oyko 354 mL kat eival Tehelwg yeudto pe vepd, otav Bplokeral o
Bepuokpacia tou Yuyeiou (4 °C). To Bydloupe amd To YPuyeio Kal To TormobBeToUpE MAvw Ot éva TPa-
nédl. Otav eruotpépoupe Uotepa amd peydho Xpovikd dldotnua, mapatneoUue pia moodtnta uypou
ndvw oto Tpaméd. Mwg Ba umopouoeq va epunveloelg auty Tnv mapatpnon; Av n Bepuokpacia mou
emnkpatel oto dwpdtio elvat 34 °C, va umoloyioelg: (a) Tov Oyko Tou KoutioU, (B) Tov dyko Tou vepod,
(y) Tnv moodtnTa Tou vepou Tou XUBNKe.

12. M deEauevn meptéxel 15.000 Aftpa Bevlivng. Mowa eivalt n av&non tou dykou TG PBevlivng, av n Bep-
pokpaoia g avépel katd 15 °C; (Xpnoluoroinos To dldypauua 6.4).

NEPIAHWH
0 H avrikelpevikn pétpnon g Bepuokpaciag evég owpatog yivetal pe ta KAatdMnAa épyava: ta Ogpuo-

a

Q

JeTpa.
OeppdTa eival n evépyela mou peTapgépeTal Aoyw dlapopdqg Beppokpaciag. Metapgpetal and 1o owua
peyalUtepng Beppokpaciag mpog To ocwua UKpdtepng Bepuokpaciag. H petapopd Bepudtntag otauatd
otav e&lowvovtal ol Bepuokpacieq Twv duo cwudtwy (BepIKr Woopportia). H BepudtnTa ToU UETAPEPE-
TaL og éva owpa eEaptdrar and T pdAda Tou, To £(d0g Tou UNKOU Kal Tn peTaBoAr Tng Bepuokpaciag.
H UAn amnoteleitar and Tuxaia kivoupevoug dopikouq AiBouqg. H Bepuokpacia evédg owpartog eEaptdrat
arnd TNV KWNTIKA evépyela Twv doukwv Tou ABwv. H Bepuikr evépyela evog owuatog eival To ddpoloua
TWV KIVNTIKOV EVEPYELWV TwV JOoUIKWYV ABwv. Ot dopikol AiBol €xouv kal Suvaulkr) evépyela. Ecwteplkr
evEpYela elval N OUVOANIKA KIVNTIK KAl SUVAMLIKY) evépyela TwV SOUIKWY ABwv.

MeTtaBoAr] TG Bepuokpaciag mPokaAel HeTABOA TwWV dlACTACEWV TwWV CWUATWY. H PETABOAN TOU UrKOUG
N Tou Oykou eival avdhoyn pe Tn PETABOAR NG BePUOKPATIag Kal e TO APXIKO WNKOG 1 UE TOV ApPXIKO
Oyko kat eEaptdral amd 10 UAKO.

Katd t Bepuikr) diaotoAry au&dvetal n andoracn PeTA&U Twv SOUKWY ABwv.

BAZIKOI OPOI
Oepuokpacia OepudtnTa OepUIKr dLAOTOAN
OePOUETPIKEG KALaKEG OepUIKT Woopportia Aopikol AiBot

Oepuikr} evépyela
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