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Avti npoidyou

«Xe évav koopo onou kdBe npoodokia yia tn {wn, otnpiletal e auéavouievo Tpono atnv nicTNiIO-
VIKA kai texvoAoyikr npoodo, n unootipién ts anodktnons eknaibeuons kai 6eEI0TNTwWY atnv EMotALN
ka1 tnv texvonoyia eivar abiaueioBntntn yia éna ta €Bvn, oxi1 Lovo yia va emituxouv Bicdoiun avdntuén,
annd kai yia va dnpioupynoouyv eyypaupatous EMOTNUOVIKA Kal TEXVoAoyIKd noAites, ote va e6paiwOel
n npayuaukn dnuokpatia. »

http://unesco.org/education/ (UETdPPACN TWV CUYYPAPEWV)

Mnopeite va gaviaoteite évav kOopo otov onoio ol nodites Oev katavoouv ta B€uata nou
oxeti(ovtal Pe v uyeia, tn péAuvon tou nepIBAniovtos, T SIaxeipIon Twv QUOIKWOV NéPWY,
n dlatpo@n, TV uylelvn, tnv éARgIPn NGCIPoU vepou, ta pappaka, dnAadn ta Béuata nou
npaypatedetal n emothpn s Xnpeias; Mas autoi o noAites Ba anavinhoouv ota EpwTNUa-
10 Nou apopouv v eniBiwon tou avBpwnivou €idous kal Nws Ba ennpedoouv autous Nou
Aappavouv anodoels;

To PBiBAio nou Kpatdte ota xépla 0as YPAPINKE PE TN OKEWYN OU €0ElS, Ol HabnTtés tou
ohpepa, auplo Ba AapPdvete anogdoels. I’ autd Kupiws to NOYo éxel yivel npoondBeia ta
Bépata s Xnpeias va ouvdéovtal pe tnv kaBnpepivi (wn Kal pe tnv €EEAIEN TS NICTAPNS.

Me t xpnhon onpavukav diaBepatkmv evwolmv, 6nws n afdnAgnidpaon, n enikoivawvia,
n petafonn K.4., enixeipeital n olvoeon e GAOUS TOUS TOPELS TNS KOIVWVIKNS MPAYHATKOTNTAS
Kal us aANes enioTpEs.

To BiBAio eival opyavwpévo o€ TPEIS EVOTNTES:

1n evétnta O€téa - Baoeis - Afata
2n gvoétnta Ta&vopnon twv otoixeiwv — Xtoixeia pe 161aitepo evolapépov
3n evotnta H Xnpeia tou dvBpaka

KdabBe evotnta xwpiletal og enipépous ke@anaia ta onoia cuvobelovtal and €PWINCEIS,
aoKNoEels Kal 6paotnpliétntes nou Ba oas BonBnoouv va katavonoete n didaktéa UAN Kal va
autoaglonoynBeite. Xto nos kABe kepanaiou undpxouv Keipeva nou ouvdEouv v UAN pE
v kaBnpepivi {wn N ts e€eni€els ts eniothpns Kal s texvonoyias. Ta Keipeva autd Bew-
poUvtal anapaitnta yia va cUVOUAOETE TS YVMOEIS MOU 0as NAPEXEI TO paBnpa s Xnpeias
PE autd nou yvwpilete péoa and v euneipia oas, anid kal va avantUgete tnv KPIUKA oas
IKavOtNta.

‘Eyive npoondBeia va e€etactolv ta Bépata pe anAdtnta kal caghveia, diatnpwvias v
avaykaia emaotnpovikn akpifeia. EAnidoupe to BiBAio autd va anoteAéoel tnv agopun nou Ba
e€dyel tnv nepIEpyeld oas yia TV eNioThun Kai us YeBddous ns.

O1 ouyypa@eis
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MNapouciaon tou BifAdiou

Itnv apxn KaOe kepanaiou napouaidlovial
pe Adyla kail EIKOVES 0l CUVOETEIS TOU pE
v KaBnpepivi {wh Kal napouaidloviai

ol atoxol ns d1d6aokadias.

KaBe padnpa napouoiadetal pe tn Bonbeia evos
N NEPICOOTEPWV NEIPAPATWY yia tnv KaAUtepn
Katavonon twv gaivopévwy nou egetaloval.

Kat... aoknaoeis yia

v a§londynon oas

Y10 ténos tou kepanaiou undpxouv Keipeva
nou to ouvdéouv pe tnv kaBnpepivh {wn,
us anNes enIoThPES Kal thv texvonoyia.

Kai keipeva BonOnukd
yla us 6paoctnpidtntes




NMpdétaon penétns

Ta noté

Ta ndavta

Moté bev npénel va dia-
Bdalete Xnpeia &anAw-
pévol atov Kavarng.

MNavta npénel va éxete inda oas otuAd Kal NPOXEIPO Xapti, WOTE
Va ONPEIVETE TS anopies Nou aas dnpioupyouviail Kal va Kpatd-
€ ONPEIWOEIS Yia ta Baoikd otoixeia tou pabnpatos.

Moté 6ev npénel va Eekivate to Sidfaoud
oas, Xxwpis va EEpete U npénel va enitUXete.

Mavta npénel va KAvete pia Kafh avayvwon ota €I0aywyikd Kei-
HEVA Kal TOUS 0TOXOUS ToU Jabhpatos, wote va yvwpilete u e§u-
nnpetei kaBeti nou Siapadete.

Moté bev npénel va diafadete anoonacpa-
uKd oplopéva Koppdtua anéd 1o pdbnpua.

MNavta npénel va S1afdadete NpooeKUKd, XwpPis VA AnoPvnpoveUe-
1€, 10 nelpdpata nou neplypdgovial Kal otn cUVéxeld va pabaive-
1€ 10 oupnepdopata ota onoia odnyouv. Aev €ival avaykn va
anopvnpoveUete apliBUNTUKA otoixeia R otoixeia nou Ppiokovtal
o¢€ nivakes, nap’ 6u gival noAu onpavukg, va ta diafdadlete npooe-
KUKA, wote va anokthoete oflokAnpwpévn lkéva yia 1o Bépa.

Moté Sev npénel va apnvete Kevd ous yvo-
ogls oas. H eniothpyn tns Xnpeias ivar pia
afuaiba yvioewv. Av xdoete évav Kpiko, n
afuociba diakontetal.

MNavta npénel va diafdadete 1o pdbnpa tns nuépas, akOun Kal av
€i0Te APPWOTOI, WOTE va pn dnpioupyouviail Kevd.

Moté punv napafiénete ta Oépata nou dev
katavoeite! Ayandpe 6,u katanapaivoupe.

Av avupetwniogte Suokoies otnv Katavénon vvoimv, aneubuv-
Oeite oto 6aokand oas tns Xnpeias, wote va eniubolv ol anopi-
€5 00s.

Moté pnv napaneinete va OSlafdoete ta
napabépata, nap’ éu dev anotenouv eeta-
otéa UAn.

Mavta va diafddete ta napabépata yiati givar o1 kpikol MOU Cuv-
6¢éouv tn Xnpeia oas pe tnv kaBnpepivi {wn, us AANes eniotnpes
Kai tnv texvonoyia.

Moté pnv enavanaveote 6u eMTUXATE TOUS
0tdX0USs ToU HaBNPaTos Xwpis va tous enéy-
Eete.

Mavta va a&lonoyeite Tov eautd oas yia Us YVMOOEIS MOU ANéKINOE
Kal s €€10TNTES NOU KATEKTNOE OTO Té€N0S ToU PaBApatos.

MNa v autoagloddéynon oas undpxouv ol EPWINCEIS OTO A0S
KG6s keanaiou ato oxoniké BiRAio kal o1 anavihoels nou Ba oas
BonBnoouv va enéyfete av enitixate Tous oOtOXous Oas.
TupnAnpwpatikd undpxouv Kai ol EPWTACEIS Tou Tetpadiou oas.

Moté pnv anoyonteUeote av ta anotené-
opata tns autoa§iondéynons ev gival autd
nou Ba BéAate.

Mavta va xpnoiponoigite tnv a§loddynon yia va BeAumveote Kal
va anoktdte yvaon o€ Bados.

Av 10 anoteféopata tns autoa&loldynons oas gival Katmiepa
and autd nou Ba BéAate, evioniote ta npofAnuata nou undp-
XoUv Kal §avayupiote oto oxodiké oas

BiBAio yia va OSlafdoste npooekukd ta

OUYKeKpIPéva Koppdua. Av nap’ éAa autd

Oev pnopéoete va avupetwnioste ta Oépa-

10, ONYEIDOTE Ta OTOV KATdNoyo twv anopl-

@v oas kal angeuBuvBeite oto 6dokand oas.

Kadn enituxia







— 1. Ta o&éa

YUS EUKETES TwV pnoukadicv s dinAavis wtoypagias, ous
onoies avaypdeetal N cUoTAoN TOU MEPIEXOPEVOU TOUS, UMAPXEI
gia koivh A€En, n NéEn ofu.

e Y1n Aepovdada kal otnv noptokandda nepiéxetal KItpikd o§u.
e Y10 avayukuka tunou cola nepiéxetal pwopopikd o§u.

e X710 &ibI nepiéxetal ofikd o§u.

e YTOUS XUPOUS TwV (ppoUtwv nepiéxetal aokopPIikd o§u.

‘Evvoies kileibia: ofu e 6§ vos xapaktnpas @ deiktes ® katudv udpoydvou
e kiipaka pH e otutnta

‘Otav Oa éxete pefethoel tnv evéotnta auth, Oa pnopeite:

1. Na dianiowvete 1ov 6EIVO Xapaktnpa OUCIV MOU MEPIEXOVIAl O MPOoIdvia Tou
dueoou nepIBannovtds oas.

. Na opilete 1a o&éa katd tov Arrhenius.

. Na ypapete 1ous popiakoUus TUnous opIoPEvwy otEwy, étav divovtal ta ovouatd Tous.

. Na ovopddete opiopéva o&ga, étav divovial ol oplakoi TUnol Tous.

Na ypdQete us xnpIikés e€I0WOEIS oxnpatopoU 16viwy Katd tn didAucn opIopévwv

0C€wV 010 VePD.

6. Na petpdte 10 pH evos d1adUpatos Pe 10 NEXAUETPIKG XapT.

Ui A WN




1.1 1816tntes twv oéwv

Ta oéa

Ta udaukd SilaAUpaTta Twv 0EEWV EXOUV OPICUEVES KOIVES 1016TNTES. MEPIKES and auUTES

yivovtal avuAnntes pe 1o neipapa nou akonouBei.

TtPoupe éva AEUOVI.
1. Aokipdloupe 1o xupd tou. Ti yeuon €xel;

3

Ti oupBaivel OTo XpMA TOU Toayioy;
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0&os. TI napatnpoUE;

O1 1616TNTES NMoU NAPANPNCAPE OTO NPonyoUpEVO Neipaua
gival xapaktnpIotkEs twv Sladupdtwy twv o&Ewv Kal Oxi Jévo
TOU KITPIKOU OEE€0S MOU MEPIEXETAl OTO XUPO Tou Agpoviol N
ToU apalol udpoxAwpIkoU OEEos.
As us eEetdooupe nio avautka:

1. Ta SiadUpata twv o&éwv éxouv 6€ivn yeuon.
H xapaktnpiotkn 6€ivn (Eivh) yelon twv oféwv yivetal avuin-
ntn, étav nivoupe €va euaolko xupd noptokandiol h Agpoviou,
10 onoia NEPIEXOUV KITPIKO 0EU, dtav TpWUE T oandta pas pe
€61 to onoio nepiéxel o€ikd 0EU N OTav TPWHE YlIaoUpT 10
onoio nepiéxel yanakuko o&u.
lMpoooxn: AnayopeUstal va bokiud{oupe tn yeuon o&Ewv nou
undpxouv Oto gpyactnpio, onws vitpiké o&u, Beikd ofu kai ubpo-
xAwpiké ou. Kivbuvetouue va ndBouue coBapd eykaduara.

2. Ta diaAUpata twv oféwv petaBanddouv 1o xpwpa
TwV SEIKTWV.

O1 &¢giktes ival xnpIkés ouoies ol onoies Pe thv napouaia

otéwv annadouv xpwua. Na napddeyua, av npooBecoupe

Aiyes otaydves tou Oeiktn unnie tns PpopoBupdins oto didAupua

MEIPAMA AianiotwVvoupe HEPIKES anod s 1I610TNTES Twv 0&Ewv.

Pixvoupe Aiyo and to xupd tou o€ éva nothpl (ons Nou MePIE

. Pixvoupe Aiyo and to xupd tou o€ payeipikh odda. Ti napatn
Y€ évav kaBapd dokipaotkd owlhva Baloupe éva koutandki
opata yeudapyupou kal npooBetoupe 20 mL apaiol udpoxAiwpl

Ko Aiyn woropia...

Yo «Méadnpo Xnpeiac»,
nov Snpootevoe 1o 1675 o
N. Lemery, yia va e81yfoet
yati éva vypd eivar 6&wo,
SloTLI@VEL TV TAPOKAET
Gnoyn):

«Ta 68wa vypd nepié-
XOLV auxpnpé ooportidia, to
onofa mpokaAoty 1oovEo
ot yAdooa. ‘Oco 1mo
Aemtég elvan ot aypES aut@y
TV oopatdionv, t6oo peya-
AGtepn etvan kat 1) Suvats-
mTd TOVg VO ELOEPYOVIaL
OTOLG IEPOLG TV CWPATOV
pe Tto omoia €pyoviol o€
enagrj.»

‘Onwg @atveton ané to
kefpevo, o Lemery, og ynpt-
kGG tov 170v audva, ytilet
AavBaopéva v drnoyn yia
T 0a e MPOTAYWVIOTES
T OXfjpata KoL v Kivior).

onoloudnnote o&€os,

10 616Aupa Ba napel kitpivo xpwpa. Or Mo cuvnBiopévol and tous OEIKTES MOU XpNol-

ponolouvtal ota xnuIka gpyaotnpia eival
10 Bappa tou niiotponiou, n nAlavBivn,
10 pnde s BpopoBupdAans kal n eaivo-
Ao@Baneivn.

AgiKtes nepiExovtal oto KOKKIVO Adxa-
VO, OT0 10dI, ota nétana nondwv Aoudou-
by, 6nws ta kokkiva tplavtdeuina, ta
yEPAVIa, ol NEToUVIES, ota «Itanikd» padi-
Kia kar addou.

AtoAbpata 0§y pe Selktn «KOKKWVO» Adyavo
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3. Ta SiaAUpata twv oféwv avudpouv pe 1o papuapo
Kal tn payelpikn 06da. Ano us avudpdoels autés
napayetal 610&eidio tou avOpaka.

Av pitoupe €01 ndvw og payeipikn 06da h og PIkpd Koppdua

pappdpou, Ba napatnphooupe oxnpatuopd @uoanidwv. To

0€Ikd 0EU nou nepiéxetal oto &idl avudpd pe T c6da. And n

XnpIKh avtibpaon napdyetal éva agpio o€ YopPhn puoanidwy,

10 O10&€idIo Tou GvBpaka. Mapodpoia gaivépeva Ba napatnpn-

ooupe av avti yia &d1 xpnolyonoINcoupe xupd AgpovioU.

Y1s OUO NponyoUPEVES NEPINTWOEIS Npaypatonolovvtal ol

XNUIKES avudpAoels: EniSpaon Stadbpartog
vépoyAopiov og KOPpATdKLOL
otU + PAPHAPO —> ...oooe..... + 6i0€eibio ou avBpaka T HApRapo?
otU + payelpikh 06da —> ............. + Ol10&eibio tou GvBpaka

Téoo n payeipikh 06da Goo Kal 1o PAPPapO avAKOUV OE pid KATNYoRIa XNUIKWY EVIOEWY
nou ovopdadovtal avOpakikd dnata (yia ta diata Ba pINhooupe o eNdPEVN EvOTNTA).
Ta 6laAvpata twv o&éwv, katd kavéva, avudpouv Pe ta avBpakikd dnarta.

ofU + avBpakikd dlas — ... + 6I0&elbIo Tou AvBpaka )

4. Ta SianUpata wwv oféwv avudpouv pe noAnd
péranna kar eNeuBepwvouv aépio udpoyovo.
Av Bd&doupe oe éva dokipaotkd owAnva pPIKpd Koppdua
weubapyupou kal pi€oupe péoa didAupa udpoxiwpiou, Ba
napatPENOOUPE Napaywyn evos agpiou. To agpio auto eival
10 USpPOYOVO.
Onws o yeuddpyupos, €tal kal noAdd dnda péania avu-
dpouv pe oplopéva SlanUuata oféwv kal napdyouv agpio
ubpoyoévo.

EniSpaor Siaddpartog vdpoxlwpiov oe
opropéva pétodda

ofU + pewddo — ... + ubpoydvo )

Mepikd pétania, énws o xankés, dev avudpouv pe autd ta dianvpara.

To cuvono twv KolvwV 1I610TNTwV twVv SiIaAupdtwy twv oféwv ovopaletal 6§-
VOS XapakKtnpas.

‘O&ivos xapaktnpas
Ta ubaukd diaAvpata Twv o&éwv:

H 1a&wdpnon oe avvola pie xowes -

1. Exouv XOpOKIanOthﬁ EIVh (C)Elvn) yonn. dupres yapaku)piGel 6Aeg ug erm-
2. MetaBdannouv 10 XpWPad Twv SEIKTWV. G UEs, LG e eaie, i (ole-
) o ) i yio katotdooet o {Ha oe Onlo-

3. Avudpouv pe ta avBpakikd diata kal napdyetal SI0EEl- | ouxd, epmerd, mué ko, pe faon
810 ToU dV@pGKG. OPLOPEVA KOG YOPAKTIPLOTIKG

TOUG.

4. Avubpouv pe nonnd pérania kal napdyetal udbpoyovo.




1.2 O&€a kata Arrhenius
Mot 6pws 1t diaAupata 6Awv TV 0EWV EXOUV KOIVES 1010TNTES;
Andvinon oto epwinPa autd €dwoe 10 1887 o Zoundds Xnpikds

S. Arrhenius:
Ta dioAvpata 6Awv twv oféwv Nepiéxouy Kauovia udpoyovou

Ta o€éa —

(HY). © autd akpifs ta 16via ogeifovial of KOVES IBIGTNTES TwV OEEWV.

O&a ovopalovtal ol evwoels ol onoigs, 6tav diaddovtal oto
vepd, Sivouv kaudvia udpoyévou (HY).

‘Etol, oUpwva pe tov Arrhenius:

otéa, 6tav diadvovtal oto vepPo:

Mivakas 1: H 6iaduon twv o§éwv oto vepod

S. Arrhenius
(1859-1927)
Nobel Xnpetag 1903

Ytov nivaka nou akonouBei gpaivovtal ta 16via Nou Napéxouv ta nio cuvnBicuéva

évopa o&éos S81adupa oéos Kauov aviov évopa aviovios
ubpoxnwplo HCl(aq) - H*(aq) + Cl=(aq) 16V xAwpiou
Beikd ofu H2S04(aq) - 2H*(aq) + SO42- (aq) Oglko 16V
VITPIKG OEU HNOs(aq) — H*(aq) + NO3 (aq) VITPIKO 16V
*0&Ikd 0EU CH5COOH(aq) - H*(aq) + CH5COO~(aq) 0€Ikd 16V

* H xnpikn e§iowon yia 1o CH;COOH
avapépetal o€ 6oa uopia napdyouy 16via.

Hpooogoim)pa IIpooopoiopa
VITPLKOU 0&€0g 081k0U 0&€og

1

EPQTHXEIZ - AZKHZEIZ

(=)}

AW N

Ti ovopddetar 6€ivos xapakmpas; Na avaQEPETE TS KOIVES IBIOTNTES TwV OEEWV.
Mou ogeinovtal ol KoIvés 1810TNTes Twv SilaAupdtwy Twv o&éwy;

Moles xnpuikés eviaels ovopddlovial o&éa katd Arrhenius;

Moles ouaies ovoudlovtal OeiKTEs;

Av pi€ete €61 N xupd Agpoviol og papuapookovn, Ba NapatNPNoEte Napa-
ywyn euoanidwy. Ltnv napaywyn nolou agpiou ogpeifovtal ol puoanioes;

. Aev pnopoupe va euAdoooupe Slanupata o&éwv o doxeia and aidbnpo N

apyinio (adoupivio). Tat;

. Na avaépete 10 aépio 1o onofo Ba napaxBei oe kaBepid and us endpeves

NEPINTWOEIS:

a. dianupa ubpoxnwpiou avudpd pe oidnpo,

B. payeipikh 0dda avudpd pe didAupa Bellkou o&€os.

Na nepiypdyete éva neipapa pe 1o onofo pnopei va enifePaiwbei noio gival
10 A€pIo Nou napdyetal o€ kdBe nepintwon.

Na ypdyete tous poplakous TUNous Twv XNPIKWV eVoswv: udpoxAwplo, Belkd
o€y, VITpIKO OEU Kal 0€Ik6 o€U. Na ypAwete enions TS XNPIKES €EI0WOEIS Mou Oei-
XVOUV TO OXNPAToPS 16viwy katd tn SidAuon twv napandvw oféwv oto vepod.

IIpooopoiopa
vpoylopiov

1
2,5
2
1

3,4,5
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1.3 H xAipaka pH (ne-xa) ws pérpo tns o§Utntas

H o&Utnta eivar pia petphoipyn 1016tnta twv diadupdtwy, n
onoia ekppadel 10 néoo 6Ivo gival éva diadupa. Ooo neplo-
00TePa Kauodvia udpoyovou Undpxouv O OPICUEVO OYKO
evos Oladupatos, t6oo peyanutepn eival n o&utntd tou. H
neplekukotnta evés udaukou diadupatos o€ kaudvia ubpo-
yoOvou unopei va ekppaoctel pe didpopous tpdnous. H enikpa-
TEOTEPN €KPPACN YIa TNV MEPIEKTUKOTNTA AUTN €ival €vas aplB-
Ho6s, to pH tou éianUpatos.

Y1a 6laAvpata v o&éwy, To pH naipvel TPés HIKPOTEPES
ané 7 kal npakukd peyanutepes anod 0, epdoov Bpiokovral
oc Oeppokpacia 25°C. Oco nio pIkKPO €ival to pH evos
ubatkoU 6ianvpatos téoo nio 6§ivo €ival to diadupa
auto, dnAadn t6oo peyanUtepn eival N NEPIEKUKOTNT TOU O
Kauévia ubpoyodvou. Etal, €va didAupa pe pH = 1 €ival nio
6&ivo and éva didAupa pe pH = 2,5, 10 onoio pe t ogipd tou
gival nio 6&ivo anod éva dianupa pe pH = 6,2.

1.4 To pH tou ka@apou vepoU

‘Exel Bpebei neipapaukd 6uU 10 vePd, akOPa Kal dtav
bev nepiéxel kapia Sladupévn ouaia, NepiExel NGviote
€va OXeUKa PIKPO apiBud kaudviwy udpoyovou. H
NaPOoUCIia QUTWV WV KATOVIwY oPeifetal oto yeyovos
OU éva ndpa nody PIKPG MOCOCTO TWV HOPIwV Tou
vepou Oivel 16via, oUPPWVA JE TN XNPIKA €€fowon:

H,0() — H*(agq) + OH7(aq)

Ot rAipokeg
oty (o1 pog

“Evag apidpdg, to pH, ipoo-
SlopiCet to néoo GEwo eivat
éva SidAvpa.

“Evag apbpdg emiong, o
«aplBpés oktaviovr, kabo-
pilet v mowduyta g Pev-
{ivng, évag GAdog, o arparto-
kpitng, kabopilet my «ot-
éuptar  Tov  afpatog  Koi
€vag akdun aplipég otnv
kA{paka Moo@ép my évia-
O1) TOL AVELOV.

Kot dAAeg kA{pokeg:

® 1) poBoloyiki| KA{poaka
® 1) BaBpodoyiki] KAipaka
® 1) popodoyikr] KA{paka

IKe@Teite OtL...

A6 éva Sroekatoppipto pépta vepos pévo
téooepa Sivowy kamivia HT kat aviévea OH™,

And auth n xnpikn efowon @aivetar 6t anod 1
HOpPIa Tou vepOU napdyovtal, €KtOs and ta Kauovia
ubpoyodvou, kal aviévta OH™, ta onoia ovopddovtal
aviévia udpoteidiou.

Mn oke@reite Gtt...
Oa propovoate va Selte popra pe peyedo-
VUKGS Qaxd, ylati eivat moAd-moAs pikpd.




Ano v i6la xnpikh eCiowon npokuntel enions U ta
Katudvia udpoydvou nou napdyovtal and ta poépia t1ou vepou
eival ioa pe ta avidvia ubpoteidiou.

‘Etol, oto kaBapd vepd (dnAadn oto vepd nou Oev NEPIEXE]
Kapia Siadupévn ouaia) IoXUE:

nAnBos H*(aq) = nANBos OH™(aq) (1)

H nepiekukénta evos Slandupatos o€ kauodvia udpoydvou
ekppadetal dpws Pe évav apiBuod, 1o pH tou diafupartos.

Epooov kal oto kaBapd vePO nepiExovial  Kauodvia
udpoyodvou, cupnepaivoupe Ot kal oto kaBapd vepd avTIOTOIXES
kKanola upn pH:

To pH tou kaBapou vepou cival 7 (otous 25°C).

To 610 pH pe 10 kaBapd vepd (pH = 7) €xouv Kkal dAa ta
ubaukd Sladupata ota onofa IoxUel n oxéon (1) otous 25°C.
Ta SlaAvpata autd ovopdlovial oudétepa.

1.5 To pH wwv 6§iIvwv diadupatwyv

Ta o€éa —

To ypdpa tov Seikty pnle
g PpopobupdAng oe 6&wvo
Kat ovdétepo neptfdliov
avtiototya

Onws €idape, étav éva ofU dianuetal oto vepod, napéxel kaudvia udpoyodvou. Enopévws,
ota dianvpata v o&wv ta 1évta HY Ba eival nepiocdtepa and ta 1évia OH™. Etor:

ot KGOe Siadupa o€fos 1oxvel: nAhBos H*(aqg) > nAnNBos OH™(aq)

H npétacn auth givar 1Ic0dUvapn pe v Npotacn Nou €XoUpe avagepel otnv 81.3:

o€ KaOe diadupa o&éos 1oxvel: pH < 7

Enmonpavoeis

* Otav npooBétoupe vepd o€ éva 6Eivo dianupa (bnAadn étav 1o apaivoupe) 1o didAupa
vivetal Ayotepo 6€vo, yiati os opiopévo dyko Siadupatos nepiéxovial Ayotepa HY.

Enopévws, 1o pH tou dianupatos augaveral.

e 000 vepd kal av npooBéooupe o€ éva o&ivo didnupa, to didAupa Ba napapeivel

6&ivo, dnAadn 1o pH tou Ba €ival ndvia pikpdtEpo and 7.

1.6 Métpnon tou pH &vés diadupatos

To pH evés diaAUuatos PnopoUpEe va 10 UETPNOOUWE e
NeEXAUETPO N PE MEXAPETPIKO xapt. To nexAPepo €ival éva
NAEKTPOVIKG OpYavo TO OMoio XxpNolyonoleital yia v akpifh
pétpnon tou pH evos dianupatos. To nexapetpikéd xapti gival
éva €10IK6 anoppo®nuKkd Xxapt €EPMNOTUCHUEVO WPE pEiyua
deiktwv (6eiktns Universal 1 yevikds Oeiktns), 10 onoio
anfdaler xpwpa avéioya pe 1o pH tou dianluatos. Mas
entpénel va Ppiokoupe noAu eukona to pH tou dianupatos,
andd oxi pe peyann akpifeia.

Métpnor tov pH pe 1) forjfera
EXGHETPOL
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MEIPAMA Metpape 1o pH evés Siadlparos.

1. TonoBetoUpe oe pia Uano
wpofoyiou €éva koppdu
NEXAUETPIKO XaPT.

2. Maipvoupe pia yudadivn pa-
Boo kar tnv nAgvoupe kand
UE AMIOVIOUEVO VEPOD.

3. Bubidoupe i yudadivn papdo
oto xupd AepovioU Kal otn
OUVEXEIQ TNV OKOUMNAPE
NAvw OTO MEXAUETPIKO XaPTi.
Metd and pepikd 6eutePONENTA OUYKPIVOUUE TO
XPWUO MOU AMEKTNCE TO NEXAUETPIKO XAPT PE Ta
xpwpata s kAiJakas Nou Undpxel oto Kout Kal
Bpiokoupe katd npooéyyion 1 pH tou xupou
Tou Agpoviou.

w
=
=]
o
>
B
X
=}
(<>]
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Eivar Oéua... Xnueiac
MéMooeg ko o&€a
To SnAntpro g pédicoog nepiéyet éva o§v, oto onoto opetdetar 0 eVOYANTIKGG £peOlopdg mov mPokaAet.

O pacihiooeg exkpivouv emiong pa «factdiki)» ovoia, éva 08y, mov EAKel ToVg KNPIjVES Yia To (eLydpmpa.

IIikpapbySada yia extedéoetc;

To vdpokvavio givar éva o0&, to onofo eivat wxvpdtato SnAntipio, kabwg S6on 0,05 g eivar Bavatn-
POpa yla Tov Gvhpwrro. Era mrpaplydSada mepléxetot pia ynpikij ovota, 1 apvySadivny, and ) didona-
o1 g omofag mapdyetat vEPOKLAVIO (0e auUTd OPefAeTatl 1) YOPOKINPIOTIKY] 00py toug). Puokd 1)
noodttd tov elval téoo pikpr], mov kaveig e Oa pmopovoe va ypnotpornoujoet mrpapdydoda wg
PoViKS 6mho. Xto {wiké Pactdelo €va eibog oapavranodapovoag eovidvel Tovg exOpots Tov, ekkpivo-

VTOg o YNkl ovota 1 onofa Staondtatl akapiaio kat edevbepdvel VEPoKLAVIO.

!EPQTHZEIZ — AZKHEEIZ _

Ti Geixvel 10 pH evés diaAvpatos; 6
Ti upn éxel 1o pH tou kaBapou vepou oe Beppokpaaia 25 °C; 6
Ti upés punopei va éxel 1o pH evds dlanupatos o&€os; 1,6
Me nolous tpdnous pnopsi va petpnBei 1o pH evds dianuuartos; 6
To pH pias Aepovadas Ppébnke ico pe 3,2. Mol ogeifetal n TN auth;
Ms Ba petaPAnBei to pH s Aepovadas, av Npootedei vepo; 1,2,6
AUo [b1gs @IGNEs NepIEXOUV N NPMIN AMIOVIOPEVO veEPS Kal n deUtepn
apaid ubpoxnwpikd ofU. Na npoteivete évav eUkonlo Kal ao®anh tpoémno,
yid va S1aniotoeTe 10 NepleExdpEVo KABe @idnns. 1,3, 6

e P

=




H IXTOPIA ENOX YIIEPAIONOBIOY ®PAPMAKOY

I'lpw oto 400 n.X. o Innokpding ovviotovoe aPeypnpa

aré @uoAAa tide, ylo va Kotarpadvel tov Iovo g yév-

vag. To 1763 o auSeowpdratog E. Stone, o onotog avadn-

tovoe véa pdppoka, épabe 6Tt ol ywpikol g evopiag tov

ypnotpomnototoay apgépnpa ané eAovda 1Tidg g avtLmv-

peukd. "Htav pavepd Aourdv 61t kdmowa ovoio ota gpUAAa

KOt 010 PAOLS 1oL SEVEPOL elXe PAPHAKEVTIKEG 1O1GTITES.

‘Otav ot xnuikoi, moAd apydtepa, Qmopévewoav to

T GHOGTE G0 GG o GOAG ol TEibe 6pacTiké GLOTATIKG TOL PAoloy, Sramictwoav 6Tt fTav

£YOUV PAPHAKEVTIKES IGIGTTTES YVOOTES arid éva o§0 mov ovopdotnke 0aAtkvAk6 0§06 and to Aativikd
my apyarstta. évopa Tov SéVTpOU (Salix).

' To 1897 o T'eppavég ynpikdg F. Hoffmann nétvye tyv

gpyaotnploky oovBeor tov cadikvAikol o&€og kot 1)

gupeotteXVia Tov KatoxLpOOnKe amé t) ynuiky etoipeio

Bayer. "Eva ypévo apydtepa napoaokebooe €va napdyw-

Yo tov 6aAtkvAKoU 0&€0g, e§loov Spaotikd, adAd pe Ayo-
tepeg mapevépyetes. To mapdymyo avtd, 1o aKeTVAOCaAL-
KUAIKG 080, eival To Spactiké OLOTOTIKG TG YVWOTI|G O

6Aovg aompivig.
Tnyv 61a ypovid 1 Bayer €Byalde otnv ayopd v aomt-
"To ktipto g Bayer vtopévo pe 1) paxéta pivn kat péxpt tov A’ Ilaykéopio néAepo nmpootdrepe tnv
1oV KoUTOG )¢ AoTIPIVIIG Y10 TOV EOPLAOHG NOTEVIO TAPOOKELI|S TG KL TO EUIIOPIKS TG GVOPA e
O1e0vels ovppovies. Me v fArta 6pwg g 'eppaviag
X@Onkav kot moAAdG SIKAUOPATO YEPHOAVIKGY ETALPELDV.
“Etol, napaokevdotnkav kat GAAa @dppoka pe Spactiké OLOTOTIKG TO OKETVAOGAALKLALKG
080, Yopis Spmg va kloviotel tedikd 1 kuplapyxia g aompivyg oty ayopd. H avadynuikiy,
OVTUTUPETIKY KOl TPOANITIKI] €vavtl Tov KapStakdy nabfioemv Spdor g aompivng eivatl t6oo

tov 100 ypévov g

OITOTEAEOPATIKY, BOTE Mapapével MOAS SnpoplAés pappako. Efval 1o pdppako pe tr) peyods-
tepn Sudpkela {wi)g Kot t1) peyoAvtepn kotavdAworn oe 0AGKANpo tov k6opo. Ot tapmAéteg
oaompivyg ov napdyovial og €va Ypovo propotv va guid§ouvv éva povondtl mov mndet oto
Peyydpt kou emotpéper!!!

Apaoryproryra 1: Na Siepevvijogte av, €KTGG a6 )y acmipivi), virdpyouvy Kot GAAa gappa-

Ko to onofa €AKouy TV Kataywyl] Tovg and Bétava 1j putd Kal oV Onoimv 1) popPROKEVTIKY

Spdon frav yvooty and ta nadid ypévia. Mmopette va:

® ovpPouvlevteite to Atadiktvo
http://geocities.com/sfetel/gr/medicineg.htm,
http://www.pdr.health.com/druginfo/nmdrugprofiles/herbaldrugs/index.shtml,

® va emoke@teite 1] Qappakevtiki] oxoAr Katl va ndpete ouvevielEelg aé tovg Kabnyntég
g pappaxoxnpeiog,

® va emoke@teite tov EAAnviké Opyaviops dappdrev (EOD) (www.eof.gr kot www.ifet.gr).

Apaoiyproryra 2: O appakevTikeg gtalpeleg kabopilouy Tig TPES TV POPPRAKOV XWPIS va
Aappdvouy vy tovg 1o Prwyo Tpito KGopo. Me Sedopévo 6Tt o1 eTatpeieg AQUTEG EYOLV 1)V QUTO-
KAeloTIKGTTO 16 S1G0E0NG TOV PaPPAK®OV QUTGY, Ta tedevtaia yxpovia €yl EKIVI|OEL pioL KPLTLIKL
oe S1ebvég enneSo. Na ovykevipooete ototyeia yu avtd 1o Oépa kot va Statvndoete ) S1ki| oag
GIOWT), TEKPPLOVOVTAG TNV Pe oTolXel TG00 avOpImoTikot 600 KAt OIKOVOPLKOU YOPAKTPaL.

Ta o€éa —




— 2. O1 Baosis

Onws €idbape otnv nponyoUpevn evotnta, TO

kaBapod vepod €xel pH = 7 kal ta 6&iva diaAdpa-

1 €xouv pH < 7. Av petphooupe 10 pH tou

aoBeotdvepou, evods kabBapiotkoU Tapiv Kal

evos 01anUpatos ano@PaktkoU owANVMOEWY,

Ba diamiotooupe 6u gival peyanutepo anod 7.

Ta &iaAvpata autd nepiéxouv ouaies nou otn Xnpeia ovopddovtal Bacels kai yI’ autd
xapaktnpilovtal ws Baocika n afnkafika diadvpata.

‘Evvoles k€181a: Bdoeis ® Baoikds xapaktpas o deiktes e avidv ubpoteibiou o kipaka pH

Otav Oa éxete pefethoel tnv evotnta autn, Oa pnopeite:

1. Na S1aniotvete 10 Pacikd XaPAKTNPEA OUCIMY NOU MEPIEXOVIAl OE NPOidvia Tou
dueoou nepiBannovtds oas.

2. Na opilete us Bdoeis katd Arrhenius.

3. Na ypagete 1ous xnpikoUus tUnous oplopévwy Bacswy, étav divovial ta ovouatd Tous.

4. Na ovopddlete opiopéves Bdoels, dtav divovtal ol Xnikoi TUrnol Tous.

5. Na ypdgete Us XNpIKES €§10MOEIS OXNPATIOPOU 16VIwV Katd t SidAucon oplouévwy
Bdaoswv oto vepo.

6. Na npoobiopilete 10 pH evods dianupatos Baons pe i BonBeia NeExapepIKoU xaptou.




O1 Baoeis —
2.1 1816tntes twv Baocswyv

MEIPAMA Aianiotwvoupe tnv adflayn Tou Xp@Hatos twv Seiktwv ano ta
Si1aAvpata twv acewv.

1. Xe éva dokipaotkd ocwnva n éva pikpd nothpl Baloupe
diyo didAupa appwvias h kaBapioukd apiwy.

2. Ytéloupe pepikés otayoves and to dgiktn pnie tns Ppo-
poBupodAns Kal NapatnPoUE TO XPWUA MOU AMnoKtd To
diaAupa.
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Ta ubatkd diaAvpata 6AWV Twv BAcswv eUPaviflouv opiouE-
VES KOIVES 1010TNTES.
To ouvono twv KoIvwv 18lothtwv twv SiIafupdtwv twv

Kat Aiyn woropia...

H appovio (NHg) ogeilel
TO 6vopd g otov Appmva-

Baoswv ovopaletal Bacikés xapaktnpas. Pa, Be6 oV apyaiov Ayu-
mtiwv. Xto vad tov Appova
Baoikods xa pPa Kth pas (Appoveio)  xproyloroos-
00V G KGO0 KONPWd KO-
Ta 61 HUUOTG wv BC,]OE(,OVI piAag. Kotd v kadon na-

paydtav pua ovofo mov pe
tov kapd oynpdude oy
Mpoooxn: Anayopetetal va bdokiudl{ouue tn yeuon Bdoswv nou 0pogr] TOL Va0 KPLOTAA-

undpxouv ato epyactripio, énws ubpoteibio tou vatpiou, auuwvia Aous. ) »
5 s Beot K6 i 0 Band Eneién avtof épowalav pe to
kai ubpoéeibio tou aoBeotiou. Kivbuvetouue va ndBouue coBapd payelpIk6 adGm, 1 ovoia
gykauuara. ovopdotke GAag tov Appo-
2. Exouv oanwvosibn apn. 1, AU D CAES CO oG

i ) i va apayOel appovia.
3. MetafBdAnouv 10 XpWHa Twv OEIKTWV.

To xpwpa evéds Baaoikou diaAupatos oto onoio npoactiBetal évas deikins eival diapo-
PEUKSO and 10 XpWua evos dEIvou, oto onoio éxel Npootebel o iGlos deiktns. a napd-
deiypa, éva ankaniké didAupa vivetar unie av npooteBouv otaydves tou Oeikin pnie

s BpopoBupodAns, v éva dEIvo yivetal KitpIvo.

1. 'Exouv yeuon kauoukn.

2.2 Baoesis kata Arrhenius

H Unapé&n koivav 1610thtwy oe 6Aa ta diaAupata twv Bacswy EpuNVveUTnKe €nions anoéd
tov Arrhenius. Onws o€ 6Aa ta diaAupata twv o&Ewv nepiexovial kaudvia udpoydvou
(H™), ét01 og 6Aa ta SilaAvpata v Bacswv nepiéxovial avidvia udpofeidiou (OHD).
Ye autd akpIBms ta aviévia oPeifovial ol KOIVES ToUs 1010TNTES.

‘Etol, oUpgwva pe tov Arrhenius:

Baoeis ovopdalovual o1 evdoels ol onoies, 6tav diadvovial oto vepo,
divouv aviévia ubpogeidbiou (OH7).

Ytov nivaka nou akodouBsi @aivovtal ta 16évia nou Givouv ol Mo cuvnBIopEVES
Baoels, 6tav diadvovial oto vepo:




— O1 Baosis

Mivakas 2: H 6iaduon twv Baocswv oto vepod

6vopa Bdaons XNUIKOS TUMNos Kauova aviévia
ubpoteibio tou vatpiou NaOH(s) SN Na*(aq) + OH™(aq)
ubpoteidio tou kafiou KOH(s) BN K*(aq) + OH™(aq)
ubpoteibio tou aoPeotiou Ca(OH),(s) OB Ca**(aq) + 20H(aq)
ubpoteibio tou Bapiou Ba(OH),(s) 20 Ba?*(aq) + 20H™(aq)
*aupwvia NHs(aq) + H,O(l) BN NH4*(aq) + OH™(aq)

* H xnuikn e€iowon yia thv NH3 avagépetar oe 6oa pdpia napdyouv iovia.

2.3 H kidipyaka pH ws pétpo tns Bacikétntas

Znv evotnta twv otéwv €idape du 16oo oto kabapd
vepd 600 kal ota oudétepa diadUpata 10xUouv Ol
OXEOEIS:

nAnBos H*(aq) = nANBos OH™(aq)
pH =7 (otous 25°C)

Eidape enions 6u ota dlaAdpata twv o&éwv 1I0XUouV
Ol OXEOEIS:

nAhBos H* > nAhBos OH™
pH <7 (otous 25°C)

Onws einape, 6tav pia Baon Sladvetal oto vepod,
bivel avidvta udpoteidiou. Autd «npootiBevial» ota
aviovia ubpotelbiou nou npogpxovtal and to oo

10 vEPO, ONOTE gival MPOPAVES OU:
To ypdpa tov Seikty prde g fpopobopding
os K(’]eE 6|dﬁupq Bdons |O'Xl:|€|: og 680, ovSétepo kar aAkaAiké meptpdAlov

nAnBos OH™(aq) > nAnBos H*(aq) aroone

H npotaon auth eivar icoduvapn pe tnv endpevN:
o€ KaOe diadupa Baons (otous 25°C) 1ox0el:  pH > 7

Mpakukd n tupn tou pH evéds Baoikou dianupatos €ival peta&l tou 7 kal tou 14.




Oi1 Baosis —

MEIPAMA Metpape to pH 600 Baocikwv SiaAupdtwyv.

. L€ €VO KOPUAU MEXAPETPIKO XAPT PIXVOUPE EPIKES OTAYOVES
kKaBapioukoU t{apimy.

. 2LUYKPIVOUE TO XPWUA MOU AnoOKINOE TO NEXAPETPIKO XAPTi UE Ta XPW-
pata s Eyxpwpns tavias nou undpxel 0N CUCKEUACIA TOU KOU-
1uoU. MNoéoo eival katd npocéyyion to pH tou kabBapiotkoU WapIwy;
. L€ €V KOPUAT NEXAPETPIKO XAPTi PIXVOUUE UEPIKES OTAYOVES
610AUPatos appwvias.

. LUYKPIVOUUE TO XpWPa MOU anoKINOE T0 NEXAUETPI-

KO XOpT PE T XPWUATA TNS EYXPWHNS Talvias mou

UNApxel otn cuokeuaoia tou koutou. MNooo eival katd

npooéyyion 1 pH tou 81aAUNAaTos s appwvias; P erE o e e
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Eivai Odua... Xnyueiac

pH ko frodoykd vypd Brodoyiké vypé @uoto)oyikég Tipéc pH
To atpa, o 16pdTag, ta ddxkpva, To 6dAlo, T 0Upa KOl TO ng(} ;’; N Z’g
YOOTpIKG vypd yapaxtnpiloviar Biodoyikd vypd. Xtoug - p TS i,

) , ) ) ) | 8dxpoa 7,3-175
vyteig avOpdmoug 1 typr] pH tev prodoyikdv vypady kopai- odhio 577
vetal peta&l optopévov oplov. Ot tipés pH péoa oe avtd obpa 45-9
Ta 6pra yapaxtpiovial GuOLOAOYIKES TIPES. YQOTPKG Lypo 1 -2

!EPQTHIEIZ - AZKHZEIX _ LTOXOl

1. Ti ovopddetal Baoikos xapakthpas; Na avapEPETe US KOIVES IO1OTNTES

v SlaAupdtwy v Bacewy. 1
2. Tou ogeifovtal ol KoIVEs 1616TNTes Twv SlaNUpPATwyY Twv BACEWY; 2
3. MMoles xnpikés evioels ovouddovtal Baoels katd Arrhenius; 2
4. a. Ti upés pnopei va ndpel 1o pH evés dlanupatos Bdons otous 25°C;

B. Moéte éva diaAupa gival mio Baoikd: 6tav éxel pH =9 N pH = 11; 6

5. Xe oia nothpia A, B, I nepigxovtal ta uypd: anioviopevo vepd Oto
A, 616Aupa Beikou ofgos oto B kal didAupa udpoteidiou tou vatpi-
ou oto . Na diatd&ete 1a uypd Twv TPIMV MOTNPIWY KATd OLIpd
au&avépevou pH. 1,3,6
6. Na oupnAnPMOETE Ta KevA 0TS NAPAKATW NMPOTACEIS:
a. Eva &idAupa nou éxel pH ioo pe 7 otous 25°C €ival ...............
dianupa.
B. Eva didnupa nou éxel pH peyadUtepo and 7 otous 25°C eival
................... b1adupa.
y. Eva 61édAupa nou éxel pH pikpdtepo and 7 otous 25°C eival
................... 61aAupa.
6. Metatu 6uo Sladupdtwy udpoteibiou tou vatpiou Mou éxouv
upés pH 13 kail 12, nio Baociké eival to 1dAupa nou éxelpH ...




O1 Baosis

O Haber, petd m
Propnyavikg
EQappoy] g
pebddou tov, €yve
HGpPIAouTog, Tov
anovepOnke
tithog evyeveiog
kot to 1918 nrjpe

XHMEIA KAI BIOMHXANIKH ANAIITYEH
H Swatpogi] tov avBpdmvov mAnbvopot e§aopadiotnke ydpn oty «apdot-
v1) enovdaotaor)», Snladn xdpn ot peydAn avgnorn g GUTLKIG MapPAymYI|S.
To 8pdpo yia v «aipdoivy) enavaotact)» Gvolge 1) plopnyaviky ovvieor g
appoviag, agot auvt eival amapattyty ylo ty Tapaywyl] tov alototxmy
Autaopdtoy.

O aydvag yia v dpeon obvOeor g appmviag amd o CLOTATIKG TG,
6ndady ané Glwto (to omofo péxpt tdte 10 Bewpovoav wg €va eviedwg
«axproto» aépto) kat vdépoydvo, Eekivnoe 1161 anéd 1§ apy€s tov 1900 ad-
va. ‘Opwg oxeS6v yia pia oA6xkAnpn ekatoviagtio Sev vrjpEav Oetikd armo-
tedéopata, kabog Sev elxe avarrtvyOel 1) koatdAAnAn teyviky yia tr) Snpovp-
yilo TV vPNAGY MECEWY OV aaltovoe 1] aviidpaot) Kat Sgv LI PXAV OVTL-
Spaotpeg LKavVoOl va aviEEOUV QUTES TIG MECELS.

To 1909 o I'eppavég ynpikdg F. Haber, o onotog 6i6aoke Opyavikr| Xnpeio

10 Bpapeio Nobel.

oto Iavemotjpio g KapAopotng, katdpepe va ovvBéoet v appovia oe
oAU YapnAdtepeg Oepokpaoieg Kat MECELS OIIG QUTEG IOV AUIAITOVVIOV HE-
xpt t6te. Ot gpyaoieg tov evioxtOnkav otkovopkd and v ynuikij etatpia BASF, n onoia to
1913 dapyuoe ) Propnyaviky] napaywyl] oppoviag pe t pébodo tov Haber napdyoviag 30 t6-
VOUg TV nuépa.

Afya ypévia apyStepa, to 1916, n napaywyr g appoviag éprace tovg 550 tévoug v nuépalll

ITapaywyn appoviag pe ) pédodo Haber

UypOrnoINHEVOS
aépas

andéotagn

> alwrto

Beppokpaocia 600°C
nieon 200 atm

napouoia
H Bropnyaviki) o6vbeon g appmviog:

® Anotelel yapaktnplotkd nopadetypo eddylenidpaons Propnyovidy — nmavemotnpiov.

® “ESei&e Gt 1) 00vOeoT) eVOG IIPOiGVTog €XEL OPLOPEVES POPEG aALOOWTES embpdoetg ot Pro-
pxoviki] avdamntogn. H «ebkoAn» napayoyy appoviag odiynoe oe avamtogy Blopnyovidy
napaywyrjg kabapot aldtov kat kabapot vépoydvou and ) pa pepld kot avamtvgn po-

RIXOVIGV TOPOYOYIG EKPIKTIKGY Kal AUTOOPAT®V (Ol OI0TES XPIOIOIIO0UV TV Appmvic

¢ Paotki) npatr GAn) ard v GAAn.

Eiye onpavikég enurtdoeig oty OlKOVOPLKI] Kat otpatiwtikl) oy g Feppaviag, kabwg

g napeiye avtovopia oty Hapaywyl] AUIGORETOV KOt EKPIKTIKGOV.

To 1890 HIIA kat MeydAn Bpetavia kdAvmtav avtiototya to 28% kot 27% tn¢ naykGopiag
Propnyavikig nopaywyns. To 1913 n MeydAn Bpetavia vnookediotnke ané 1 I'eppavia, n
onoia Katéktnoe 1o 14% g nayKGopag nopaymyns.

Ol enuUItOOELS 0TI OXECELG TV KPat@v 1jtav dpeoes. H avaykn e§aopdiong apevog vémv
ayop®v yla 1) 51d0eor) TV IPOIGVImV Kol APETEPOL O AVIAYOVIOHROS Yia 1) S1a0@dAion) npo-
tv VAGV odnjynoav oe O61ebveic kpioeg kot npoomnddeia yia tov édeyyxo edapadv. H Evpdmn
npoegtotpadstay andé to 1907 nupetwddg yia nédepo. H endpreta o tpéprua mov Staopdiile i
HOPAYy®YI] ToV AUIQOPGTOV KAl 08 TUPOPAXIKE oL S1ao@dAtle 1] Hapaywyl] EKPIKTIIKGY IPO-
o0é8woe ot 'eppavia peydAn avtonenoidnor).

appwvia

Banacoivo

niektpéAuon
VEPO >

ubpoyovo

Apaoryproryra 1: T Bopnyoviky napoyoyj NHy katd Haber ovvepydotnkay emoti-
poveg ané Stagpopetikovg kKAGSovs. O Haber fjtav xnuikdg, o C. Borsch petaddovpydg, eidikég




O1 Baosis

otV avelpeot] LAIK®V IOV Vo avtéXouv Tig bipnA€g meéoelg, kat o A. Mittasch e161k6g oTovg Ka-
taAttes. H ovvepyaotia toug odijynoe oty Bropnyaviki noapaywyr) NHs.

Me Bdon avté 1o napddeypa, va avamtiéete ta mAeovektjpata adAd kot tig SLoKoAleg t1)g
SlEmMOotnPoVIKGGS ouvepyaoiag, 16oo oty avamrtvgn pedddwv kat teyvodoylag mapaymyng npoi-
6vtv, 600 KOl OTNV TAPay®Yl] Kot PeTtd6001) T1)g yvaonG.

http://nobelprize.org/chemistry/laureates/1918/haber-bio.html
www.woodrow.org/teachers/chemistry/
www.chemheritage.org/educationalServices/chemache/tpg/th.html

Apaortyproryra 2: "Exel Stotonwdel 1) drioyn) 6t «Aéyo npw tov A" Iayxdopo nodepo, 1 Fepuavia
xdpy ovy ugbodo Haber éyer ara yépma ts va ovykpiuikd ndeovékigua oe ayeon pe 16 vndloumes eypwnaikes

y@pec». Me Paon g mAnpopopieg tov ketpévouv aAAd kot GAAeg mnyég, va npoonadrjoste va aglo-
Aoyrioete v nmAnpogopia pe Gpovg OIKOVOILKOUG KAl YEMITOAITIKOUG.

BipAoypagia

® BAdyog N.: «Ta aftia tov ITaykoopiov moA€épov ané yewypagikijs, OIKOVOPLKI|S Kat éDvoQUAeTIKIiG andpens», Apyeiov
TOV OLKOVOIKGY KOl KOWVWVIK®Y EMOTUOV, Topog 180g, 1938.

® Ferro M.: <O npdtog ITaykéopog néAepog 1914-1918», Ex8. EAAnvikd I'pdppora, 1997.

® Jotopikd», ‘Evbeto epnp. «EAevbepotumiag», tedyn 123 & 124: «A’ TTaykéopiog néAepog», 2002.

OMOIOTHTA KAI ATA®OPA

Y {or], 0nwg KOl otV emotjpy, 1 to§wopnor) ev-
VOV, YEYOVOTOV, PavOPEVoV yivetat ot Bdor) opowon-
v, Xta padnpotikd ta tplyova mov €youvv {0eg mAgv-
PES TAGIVOPOBVTOL OT1] YEVIKI] KATIYOPTaL «LOGIIAELPQL»,
otn Prodoyia ta {da nmov OnAdlovv ta naidid tovg

1poodlopifovial pe 1o YeViké 6po «Onlaotikd», oty

oovopia ta P'Syéerl rov npoo&opi(ovv 1) YEVIKI] OL- oapropdya, 6nug 1) Aeondpdadn, kat gurogdya,
KOVO}llKI,l KGTdO‘[QOI] g gnlngprlorlg [’1 Hag X(f)pag 6nog ta eddgia. Tavtéxpova ot ovvOeleg avtég

O1 Starpo@irég ovvijOeteg katatdooovy ta {ba oe

KAVOLY T 0apKOPAYa KOVI)yoUs Kat T pUTOPAYQ:

OVOPGLOVTaL «POKPOOLKOVOULKG», oty Kabnuepvy Y6 xovipymueévouc,

pog {wn ot GvOpoiot mov motedovy oto XpLotd Kot )
618aokadio tov yapaktnpilovtal «ypliotiavoi» kot autoi Tov £€Y0uV MG KOG XOUPOKTPLOTIKS TO
avolytéypopa poddid yapaktnpioviat «§avboi». H Suvatdtnta va npoodropifoviat opddeg ov-
OV, PALVOPEV®YV, DMV, CUIIIEPLPOPHV PE £Va KOO YOPOKTPLOPS, 0 0110{0g £XEL T {610 VOI)-
o yla 6Aoug toug avOp®dIIovg, SteVKOAUVEL TOOO TV entkowwvia, GO0 Kot TV OpaOIKL] Toug peAé-
1) (6Aot avtidapPavépaote to (610 npdypa, Gtav avapepopaote o€ KAIolov mov givat §avoag).

H &udkpron dpmg €xet vonpa kot priopel va npoodloptotel pévo otr pdorn tov diapopwdy av-
TV TV opddwyv and dleg. T vénpa Ba eixe o mpoodioplopds «OnAaotiké», av xt va Stagpopo-
noujoet ta {da avtd and kdnota dAAa mov e OnAdovy ta pwpd tovg; T vénpa Oa elye o yapa-
KUPopds «€avBde», av Sev propotvoe va xprotpono el yia va Stakpivel auvtd tov GvBpwriio
aré Kkamotov dAAo pe KOKKwva, kaotavd 1) padpa paddid; T vénpa Ba eiye o yapakinplopdg
Htag ovoiag wg Paong, av oyt yia va SnAdoet 1ig S1a@opés Tmv 161otitmy g ané dAAeg ovoieg,
onwg ta 0&€a; IIdg Ba frav Suvatév va vidoouvpe evyaplotnpévol annd pia kotdotaot), av Sev
) ouyKpivape pe pua GAAn nmov pag Snpiotpynoe Svodpeota cuvalodiporta;

) (o1 ot €vvoleg «opowdtyia-aypopd» anotedoty €va dpprkto Simodo, Ppiokovial o dueon
alyreéapinon kal ouykpotovv to (610 evvotodoyikd ovoryua. H napatrpnon tov opolotijtov kot
TV Stapopdv anotedel onpaviiki] Segidtnta yia tovg avipdnouvg, Sidt tovg napéyet ) Svva-
téuyta 1a&wopunons Kot S1EVKOABVEL TNV Enkowmvia Toug.




— 3. E§oudetépwon

210 NapaKATw OKITOo N papd avapwuETal av tnv KOPN NS TNV toignnos ophka N pénio-
oa, yia va dianégel av Ba eépel b1 N appwvia. To dnANthplo s oPNKas NEPIEXE]
Baon, ev autd s péniooas nepiéxel o€U. MNat 1o &61 kal n appwvia pas BonBouv va
avupetwni{oUPE Ta TOIPNAPATA;

‘Evvoiss kileibi1a: eCoudbetépwon e pnie s BpopoBbupdnns

Otav Oa éxete pefetnoel tnv evotnta autn, Oa pnopeite:

1. Na dianiotvete Nelpapatkd 10 PavOPeVo s ECOUDETEPWONS.

2. Na gpunvelete v €€0UOETEPWON aAVAYPAPOVTAS TN OXEUKN XNPIKA €Ciowon.

3. Na dianiotwvete neipapatkd tov 6€Ivo N 10 Pacikd xapaktpa evés S1aAUpatos Pe
n xphon tou deiktn unAe tns BpouoBbupdns.




E§oubetépmwon
3.1 E§oubetépwon

MEIPAMA Mia tpixpwpn onpaia.

. Maipvoupe tpels bokipaotkous owANVES.

2. Ytov npwrto owAdnva BAloupe PIKph Noood-
mnta and éva didAupa o&éos, oto HeUTEPO
pikph noodtnta and éva didAupa Baons kal
otov 1pito Aiyo anioviopévo vepod.

Pixvoupe og k&Be dokipaoukd cwnhva duo ota-
yoves and to deikin pnie s BpopoBuponns.
Moo uypd anodkinoe KitpIvo xpwpa, nolo npad-
OIVO Kal Molo Pnne;
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To pnAe wtns BpopoBupoénns sival évas deikins o onoios, av NPOoTeDE:
e oe 6§Ivo d1dnupa, autd anoktd Xpwua,

e oc oubétepo SiGnupa, autd anoktd NPAcivo XpmUa Kal

e 0c Baoikd diaAupa, autd anoktd PNAe xpwua.

MEIPAMA nNapaokeun oudétepou Sianupartos.

1. Xe kwvikn @I1dan pixvoupe 50 mL
apaioy diadupatos udpoeldiou
TOU VATPIOU Kal PEPIKES OTAYOVES
ané 1 6eiktn pnie s Bpopo-
Bupdnns, ondte to didAupa ano-
K@ pnAe xpwpua.
2. YIn OUVEXEIDd MPOOBEToUPE Ot
@IaAn  otaydva-otayéva apaid
b616Aupa  ubpoxdwpiou, evd
OUYXPOVWS avakivouue tn @idAn. Mapatnpoupe 6u petd nv
NpooBNKn opiopévou dykou dianupatos udpoxnwpiou, To Teni-
k6 diddupa xpwpatiCetal npdocivo, dnAadn yivetar oudbétepo.

Ti 6a kavoupe

Ti ouvéRBn; Mou nnyav ta 16via nou €6ivav
us Baoikés 1616TNTES ot0 Npwto didAupa
Kal us 6&ves 1016TNTes oto OeUTEPO;

‘Otav avapelyvooupe éva diadupa
o€éos pe éva diadupa Baons, ta 16va
H* ka1 ta 16via OH™ ouvééovtal peta-
€U tous oxnpatifovias popia vepou:

H*(aq) + OH7(aq) — H,O(l)

H avtibpaon auth ovopddletal eCoude-
¥pwon, akpIBws 16T «eEoudetepVO-

Viam, « EEO(DOVIZOVIOI», 1000 ol 1810TNTES Katd v avdapei&n Sweddpatog NaOH pe Siadvpa HC
. p . £ H* kot ta OH™ 8ovbetepdvovtar.
Tou OEEOS OO0 Kdl autes tns BCIO'nS.




E§oubetépwon

210 onpeio autd npokuntel 1o epwinpa: Otav ava- ) ) )
Ot 16161n1e6 TOV 0&€wV Kat tov Bdoe-
pelyvUoupe éva 61dAupa ot€os pe €va d1dAupa BAoNs | ev Ppiokoviar oe otevij oyéor pe )

, , , , . Sop] tovg, akplfeg Onwg ot GLpIEPL-
npokuntel naviote oubétepo S1aAupa; popés 1oV gilov oag oxerloviar pe

Av avapeifoupe tuxaies NoooTNTes v dUo OlaAu- | © opuj uis mpocwmksu s Tovs.
i } 3 B 3 3 ; Y1g napéeg, 1 emkowmvio pswE\S
patwy, to tefikd d1aAupa pnopei va eival 6§vo N Bacl- | wepeney pe Siagopsc otovs yapa-

Ktjpes Kot 1 adAndeniSpaot) tovg

KO h oudgtepo. PR .
pnopei va o6nyfoet oe petafodég ot
Moéte Ba eivar 6€ivo kal néte Baoiko; OUPIIEPLPOPA Aoy
. . . . . by ol ¢ 6
e Oa eival 6&vo, av Pt v aviidpaon s eEoUSETE- Uy mepHTLoon mov vt 080 Kan pua

Baon Ba Bpebotvy oto (610 vEATIKG Sid-

PWONS NEPICCEYOUV KaTdVTa udpoydvou and 10 o&U. | Avpe, n addnleniipaon efvar mbavév
, , , ; } va 00ny1oeL oe pia peydAn petafoln):
* ©a eval Baoikd, av Petd v aviidpaon s eE0USETEPW- | gio va «eEoudetepabei 16oo o GEwog

Ons NEPIOOEYOUV avidvia USpoLeidiou and t Paon. 600 kat 0 faokds yapaxtipas.

Eivar Odua... Xnueiac

AvtieSiva

Y10 yootpiké vypd neptéyetat vdpoyAdpio,
HCI, to onofo ekkpivetal pe okonod ) Siev-
KGAvvorn ¢ mEyng. Xe 0plopEVeg MEPUTTH-
oelg vidpyet peydAn €KKplon yaotpikoy
vypot, pe amnotéleopa va atobavépoote
«kaoUpeg». T'a va avuipetwnioovpe avtd to
Svodpeoto atodnpa, npénet va e§ovdetepo-
oovpe €va pépog tov vdpoylmwpiov. T'a to
OKOIG QUTG YPIOLoIoloVpe e81KA PpappokevTikG S1okia, ta omoia mepléyovv wg SPaAcTKEG ovOoTeg

Baoeig, dnmg 1o vVEPoEeidio Tov apyldiov, AI(OH);, kat to vVEPoEeidio Tov payvnoiov, Mg(OH),.

Towpmjpota eviopov

Ot péAooeg Kal ol OPRKES, Yla v IPOOTaTELTOVY amé tovg ex0poulg
TOLG, PEPOLV OTO KAT® PEPOG NG KOWALAG TOVG TO Kevipl, £va owArjva mov
emKkowvovel pe eidikolg adéveg. To SnAntiplo mov ekkpivouv ot adéveg
g péAooag neptéxet oo, eva g orikag nepiéxet fdon. Ta toypnipotd
Toug pog npokadovv névo. I'a va tov «e§ovdetepdoovpe», oty nepintw-
on nov pog totproet péAooa ypnotpornolotpe appovia, dnladny éva
SidAvpa Baorng, evé) oty mepintmor) oL POG TOLUIOEL OPIKO XPIOLH0-

notovpe §i61, 6nAady éva SidAvpa o&€og.

To pH tov £dagoug

To pH efvar pua moAd onpavuxi) widujta tov eddgoug, Stéu ennpeddet ) yovipdtd tov kat kabo-
pilet to €l6og TV QuUIGY mov pnopotpe va kaddepyrjoovpe. Ta e8dgpn mov nmept€yovy OpuKTd TOL
apytAiov f tov muptriov eivat 6&wva, eved ta 6d@r mov nePEYovy 0puKkTd tov aofeotiov eival Paoikd.
Ye e6a¢n pe pH petagl tov 5 kat tov 6,5 prropodpe va kaddiepyrjoovpe ortdpt, apnéAia kat pEovles.

Ye Baoikd e6a@n pnopovue va KadAiepyrjoovpe tevtAa.




E§oubetépmwon —

EPQTHEEIE - AZKHEEIE

1

1. Na ypduyete i xnpikn g€fowon tns eE0UdETEPWONS. 2
2. Av oas tolpgnnoel pia péfiooa, nolo and ta endpeva dianupata Ba xpnoipo-
NOINCETE YIA VA AVUUETWNIOETE TO TOIUNNUA; 1,2

a. didAupa appwvias  PB. xupd Aepoviod  y. &l
Na 6ikaloAoyNoete tnv andvinochn oas.
3. Zuxvd n unepPonikn €kKpIon yaotpikoU uypoU oto otoudxi npokanel novous.
To yaotpikd uypd nepiéxel udbpoxiwpio (HCI). Me nolo ané ta napakdtw gap-
HaKEUTIKA okeudopata Ba unopoUoav va avupETwnIoTouV ol Névol; 2
a. Me aonipivn, otnv onoia n dpactikh oucia €ival kanolo ofU (aketunooa-
AikuAiKO o&v).

B. Me diokia avudgvou papudkou, ota oroia ol GPACTKES oUaies lval KUpiws To
ubpoteidio tou apyiniou, Al(OH)s, kai 0 ubpoteidio tou payvnaiou, Mg(OH),.
4. AvapelyvUoupe éva diddupa udpoxdwpiou (HCI) nou éxel pH = 2 pe éva did-
Aupa appwvias (NHs) nou éxel pH=11. To pH tou diadupatos nou Ba npo-
KUWel bev unopsi va iva: 1
a 8 B.7 vy. 15 6.4

PYOMIXZH TOY pH TOY EAA®OYZX

I'a va petprjoovpe to pH evég eddgoug, maipvovpe Selypa
aré to €6agog, To avapelyvioupe e {00 GyKo vepoy Kat To
avadetovpe Kadd. Xtn ovvéyeta Sinbovpe to pelypa Kot
petpdpe 1o pH tov Sinbrjpatog pe neyapetpiks yopti 4
MEXQHETPO.

Yy nepintoorn mov to €6agog eival moAv 6&vo kat
B€lovpe va gdattdoovpe v o§uttd Tov, 10 avaKaTeGoL-
pe pe aoPéotn. Zudvia xpetdletol va petdoovpe ) pact-
kétta edapav, S16TL avto to Kdvel to vepod tng Ppoyng, to
onofo katd kavéva givat 6&vo. Ta GvOn oplopévav puidy,
o6nmg g optavoiag, adddlovv ypdpa avdloya pe to pH
tov e8dgpoug. Xe 68wva e8¢ ta GvOr g opravoiag eivat
KOKKWVQ, €V®) 0¢ Baolkd e5agn eivot ple.

Apaoctnypiroryra 1: Na ndpete yOPa and Ty avAf tov
omnttiot oag fj tov oyodeiov cag kat pe 1) pébodo mov me-

plypdgetat napandve va mnpoadropioete to pH tov.
«..KQL 0L 0PTAVOTES IOV YUTEEC e Tt i 00V 100

. . . . & onig Tpeac Mapie ggovy yiver O, fyjxay
Apaoryproryra 2: Na gpeuvi|Oete av LIIAPYXOLV Kot GA- epa TS e TS X0V L P ,ﬁ

3 / ) 3 B 3 uepukes yakdhes, yori épala ydlwa vopiopane
Ao @utd, ekt66 ad v optavoia, mov ta avor tovg aAAd- oo Konpid, yua va nevdouy AovouSia pe avid 1o
Covv xpodpa avdloya pe to pH tov eddpoug. Yo, eivan éva ponind TG YronG...»

Iapméd Ahiévie, <To onft tov nvevpdtmy»,
Ex&60e1g Qreavida, og). 154




— 4. Ta anata

Md&Bape 6u oe éva didadupa udpoxiwpiou
nepiéxovial kauodva HY kar avidvia Cl~ kal 6u
oe éva dianupa ubpotelbiou tou vatpiou
nepiéxovial kauovia Nat kar aviovia OH™.

Eibape akoun ou, av avapeixBei éva diadupa
udpoxdwpiou pe v KatdAANAN NoodNTa evos
dianupatos udpoteldiou tou vatpiou, Ba npay-
patonomnBei n avtibpaon s eEoudetépwons
Kal Ba npokUyel éva oubétepo dianuyar:

H*(aq) + OH (aq) — H,O(l)

Eival pavepd 6u autd 1o oudétepo didnupa Ba nepiéxel ta 16vta CI™ nou nepiéxoviav oto
npwto SidAupa Kai ta 16vta Nat nou nepiéxoviav oto deutepo. Ti Ba cupPsi, dpaye, Pe ta
1I6VTa autd, av e€agpwBei 1o vepd tou dilanupatos;

AMvkEg

‘Evvoies kiei1a: diata e avidvia e kaudvia e kpuotadnol @ eudidiuta dnata

e Sucbidnuta anata

Otav Oa éxete pedetnoel tnv evotnta autn, Oa pnopeite:

1. Na napaokeudlete kpuotdinous xAwplouxou vatpiou kal Belkou Bapiou.
2. Na ypAQETe 10VUKES €EI0WMOEIS YIA TO OXNUATOPO Twv andtwv.

3. Na opicete 1a anarta.




Ta adata —

4.1 Ixnuatuopods kpuotdinwv xAwpiouxou vatpiou

Ti Ba vivouv, Aoinody, ta 16évta Nat kal ta 16via Cl™ ta onoia nepiéxovial oto diddupa
nou npokuntel and v ecoudetépwon evods dlanupatos HCI pe éva didAdupa NaOH, av
e€agpwOel 10 vePo;

MEIPAMA Me e€aépwon naipvoupe andu.

1. Xe ¢éva nothpl Céons
twv 250 mL Baloupe
nepinou 50 mL
apaioy  diafupatos
udpotelbiou  TtoOU
vatpiou.

2. MpooBétoupe ot0 Béppavon kpU
didAupa 2-3 otayo-
ves and to deiktn pnne s BpopoBupdnns, ondte o didAup
anoktd unfe xpwpa.

3. 1o &idAupa tou udpoteidiou Tou vatpiou Npoabétoupe apyd-apyd
e pia npoxoida apaid didAupa udpoxnwpiou avadslovtas tau-
Xxpova. Ytapatdue v npoobnkn tou 61laAUPaTos tou oEéos,
uéis to didAupa oto Nothpl Anoktaoel NPdaoivn andxpwaon.

4. Seppaivoupe 1o tENikd didAupa, wonou va e€agpwBei 6Ao 10
vepo.

w
=
=}
o
>
)
X
=}
D
(=

MapatnpouUpe:

Av Beppdvoupe 1o didAupa nou npokuntel and v eEoudstépwon dianupatos NaOH and
d1édAupa HCl, étol wote va e€agpwBei 6o 1o H,0, otov nubpéva tou notnpiod oxnpatidovial
Kpuotannol evés NeukoU otepeoU. Mpodkeital yia kpuotdndous xAwploUxou vatpiou, dnia-
6n kpuotdndous tou afatioU Nou TPME.

O oxnpatuopoés tou afatuou katd v e€aépwon tou vepoU tou d1anlpatos unopel
va MEPIYPAPEI PE TNV ENOPEVN XNWIKNA €Ciowaon:

Nat*(aq) + Cl-(aq) Scpuavon - NaCl(s)

anopdkpuvon vepou

A

Ortav avapeyviovtal éva didAupa udpoxdwpiou pe €va Giddupa udbpoteidiou tou
vatpiou, n xnpIkh eCiowaon nou Neplypdel 10 Palvopevo eival n EAS:

H*(aq) + ClI~(aq) + Na*(aq) + OH (aq) —» H,O(l) + Cl~(aq) + Na*(aq)

Ta 16vta Nat kar CI™ nou peéxouv kal
ota dUo péAn tns xnpikns e€iowons pno-
poUvV va XxapakKinplotouy, «iévia-napatnpn-
€s». Onws €ibape 6uws oto napandvw
neipapa, pnopoUpe va napandpfoupe 1o
, . . . Yxnpatiky avanapdotaot) g SidAvong tov
Xﬂ(DpIOUXO vatplo, av GEDUGVOUUE 0 016~ napaydpevou YAmptosyov vatpiov oto vep
Aupa Kal EE0EPMOOUE TO VEPO. pe t Poribea mpooopotwpdrav




— Ta andata

4.2 Ixnpatopos kpuotdnnwv BenkoU Bapiou
As doUpE twpa akdpn éva neipapa eEoudetépwons.

MEIPAMA Kawafu6ion kal napafdafn Oenkou Bapiou.

1. Xe éva nothpl Cons twv 250 mL
Badoupe nepinou 50 mL apaiou
olanupatos  udpoteidiou Ttou
Bapiou.

2. lNpooBetoupe oto Nothpl Nepinou
50 mL apaiot 6ianupatos Oel-
KoU OEéOS, Kpvotaddwkij Soprj Beukot fapiov

w
=
=]
o
>
B
X
=}
(<>]
-

Mapatnpoupe:

To &idAupa nou npokuntel and v avapeiEn twv diadupdtwy Belikol o&éos kal udpoteidiou
tou Bapiou BoAwvel, it oxnuatiovtal KOKKol evds AeukoU otepeoU, o1 onoiol alyd-olyd
kataBuBidovtar otov nubpéva tou notnpiou. To oteped autd ovoudletal Benkd Papio Kal
oxnpatiCetal pe tov 1pdno nou neplypdgetal napakdiw. Mnopoupe va napaddfoupe tous
Kpuotandous tou Beikol Bapiou, av SINBNCOUE TO NEPIEXOUEVO TOU NOTNPIOoU.

To npwto and ta vo diaAduata nou avapeixbnkav oto NponyoUuEevo Neipapa Ntav
SiaAupa udpoeidiou tou Papiou, enopévws nepieixe kaudvia Ba?+ kar aviévia OH™. To
Seutepo ntav didAupa Belkol o&gos, enopévws nepieixe kKaudvia HY kal aviovia SO,

Monis avapeixBnkav ta duo diadupata, cuvéBnoav ta €Ens:

1. Ano ta 16vta HT kai OH™ oxnuatiotnkav pdpia vepou (eEoudetépwan).

H*(agq) + OH (ag) ——— H,0()

2. Ta 16via Bapiou pe ta Beikd 16via oxnpduoav kpuotdinous pias véas XNPIKAS
évwons, tou Belkou Papiou.
To Beikd Bapio npakukd 6 diadvetal oto vepd, ondte ol kpuotandol kataBubiovtal
otov nuBpéva tou Goxeiou Kal ynopoupe va tous napandfoupe pye dinBnon.
O oxnuatopos tou Belkou Bapiou pnopei va nepiypagei pe tn xnuikn e§iowon:

Ba2+(aq) + SO, (aq) — > BaSO,(s) ¥

4.3 Ta adata

Onws €idape, 10 payeipikd andu pnopei va napaxBei and tnv aviibpaon evos dianlua-
105 0&€0os e éva diadupa Paons. Ones ol ouaoies Nou pnopouv va napaxbouv and pia
t€tola avtidpaon kal anotedouvtal and 1évia ovopdlovtal dlata. Etor:

Adas ovopadletal kGOe xnpikn éveon n onoia anotefeital and 16vta Kai yno-
PEi va npokUWel andé tnv aviidpaon evés oféos pe pia Baon.




Ta alata —

Ané v avitibpaon Aonoév avéueoa Mivakas 3: Opiopéva afata

o€ éva ofU Kal pia Baon Nnapdyovial €va  évopa diatos XNpIKés tonos’
anas kai vepo, Onws NePIYPAPETal OV Beiksd aoPéoto CaSo,
eCiowon: Belké ka0 K,SO,
ofU + Baon — afdas + vepod xAwpiouxo kafio KCl
xAwplouxo Bdpio BaCl,
. , . xAwpIoUxos apyupos AgCl
Ta ddata nou npokumtouv and v
VITPIKO VATPIO NaNO3

avtibpaon tou Beikol o&éos pe pia Baon
ovopadovtal Beika dAata, autd nou npo-  VITPIkG aoféotio Ca(NO3),
KUntouv and tnv avtidpaon tou udpo-
xAwpiou pe pia Baon ovopddovtal xAwpioUxa diata kal Aos autd Nou NPoKUNTIouv
and v avtidpaon tou vItpikoU o&éos pe pia Baon ovopddloval vitpika anata.

Ta énata eival xnpikés ouoies 101aitepa Gladedopéves otn @uUon. Ta NEPICOOTEPA
ouUOTaTKG Tou otepeoU PAoloU s s gival diata. And anata sival puaypéva ta kedu-
eN TwV auydv Kal twv cafiykapidv, ta kopddnia, ol otaAakuTes kKal o otanayuites.

Ttadaktites, otadaypiteg KopdAia ‘Ootpaka

Ta data, ta onofa eivar npoiévia
e aMplenidpaons oEwv  kat
Bdoewv, €xouv 10 61kS TOUVS Yapa-
xrijpa-avvolo Wiotijtwv. O tpdrog
ypagrig kot ovopatoloyiag toug
elvan (610G o maykdopa KA{paKa.
H yAdooa g Xnpeiag, ) evpttepa
Sadebopévy yAdooa otov kéopo,
S1evkoAvel TV emKkowwvia Kol Ty
alMplenidpaoy petati Aadv pe Sa-
gopetkt] yAdooa, 1101, €dypa kat
HOATopG og Bépata mov agpopovy
v kabnpepw (o1, O1wg 1) aoPd-
Aela TOV TPOPIPOY, TOV PaPPAKOY
k.. Ta dAata €yovv Stadpapatioet
10 S1K6 Tovg pélo oty TEXVY Kat
tov nolimopd. TToAd épya, yopa-
KTPLOTIKG TG noMmiopikijc nopd-
doone Srapopetkdy Aady, eival
KOTOOKELAOPEVA  and LAKG  ta
O mijAwog otpatdg (Kiva). IToprukd dAata onolo eivar GAata.

1. Ae xpeietal ol Yabntés va anootnBicouv tov nivaka.
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4.4 Eubianuta kail duodidanuta anata

Yndpxouv énata ta onoia Siadu-

Mivakas 4: Eudianduta kai Suodianuta anata

ovtal noAU Oto vePd KAl Ta OVOUA- g aiatos nou
e . nopouv va
{oupe eubiafiuta. Mo NapAdely-  6vopa datos  XnpIKGS TOMOS®  6aRubaty oc 100 g
ua, to andu (NaCl) eival eudiéAu- vepoU otous 25°C
10, yiati oe 100 g vepou Beppo- VITPIKOS GPYUPOS AgNO, 217
KpOOiOS 25°C UﬂOpOUV va 6laAu- VITPIKG VATPIO NaNO; 87
Boulv €ws 36 g afauou. xAwplouxo aoPéoto  CaCl, 74
Yndpxouv 6pws kal anata ta - NaCl 36
OI'IOIIG 6|oﬁuovw,| endxiota Ot,O T Cuso, 20,5
vepod kal ta ovoudloupe duodia- o
i i Beikd aoféotio CasoO, 0,21
Auta. Mo napddeiyua, 1 Beikd o
, , , avBpakiké aoPéotio CaCo 0,0013
aoBéoto (CaSOy) eival Suodianu- 2 P ’
xAwpIloUxos apyupos AgCl 0,0002

10, yiat oe 100 g vepou Beppo-
Kpaofas 25°C pynopouv va diadu-
Bouv 1 noAu 0,21 g Benkou
aoPeotiou.

Eivai Ocpa... Xnueiac
“Evudpa Gloto

YovijOwg ta dAata ta napadapfdavovpe ané ta vdatikd tovg Stadbpata. Avté ovxva €xel wg amotéde-
opa va «eykAofioviar otouvg KpuotdAAoug Tovg pépia vepoul oe oplopévi) avaloyia. XTig HepUIthoelg
autég ta Glata ovopdlovtal évedpa Kat To VEPG MO MEPLEXETAL OTOVG KPLOTGAAOLG ToVg ovopddetat
KpvoTaAIKG VEPO.

Xapaxtnprotikd napadeiypata EvoSpov addtov amotedovv:

® 1 yadagénetpa, CuSO4-5HoO (Evudpog Detkdg Yadkdg),

® 1 y6wpog, CaSO,-2H,0 (évudpo Oeukd aoféotio) kat

® 1 668a, NagCO4-10HoO (€vuSpo avOpakiké vatpo).

O ovpPoliopés NagCO4-10H00, yia mapddeypa, Snddver dtt otouvg kpuotdAdoug g 066ag og

kGO 2 katiévra vatpiov avaloyovv 1 avbpaxiks aviév kar 10 pépia vepod.

!EPQTHZEI}: — AZKHEZEIZ _

1. TMoles xnpuikés evoels ovopdlovtal dAata; 3

2. MMolos €ival 0 xnpIkés tinos tou payeipikou ddatos (andu); Tivos oéos 1o
b1aAupa npénel va avapei€ete pe diddupa udpoteidiou tou vatpiou wOote va
napandPete 1o xAwploUxo vVATPIo; 1

3. Na ypdyete Us xnpIkEs e€I0magls Nou OEiXvVouv T0 OXNPATUCUO TWV ENOUEVWV
afdtwv and ta 16via tous: xAwplouxo kadio (KCl), xAwpiouxo Bapio (BaCl,)

kal Benkd aoBéoto (CaSO,). 2
4. Av avapei€ete éva d1dAupa BeiikoU o&éos pe éva didAupa udpoteidiou tou
vatpiou, nolo dnas Pnopeite va napandpete; 2

2. Ae xpeidletal ol pabntés va anootnBicouv tov nivaka.
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AAYKEX - MATEIPIKO AAATI

To payelpiké addtt (YAmprotyo vatplo) efvotl pio XNkl éveor)
Pe yopaktnptotiky aApvpr] yevor. To addu nopodappdavetat
a116 1o Badacowé vepd pe e€dtpion otig aAVKEG Kal G OPLKTO,
a116 ta cdatwpuyeia. Ynoloyietar 6t ot OGAacoeg kat oL wkea-
voi nepiéyouvy Sradvpévoug 4 ¢ 10'° 1évoug yAmprotyou vatpiov.

H peyéAn a&io tov adatiot avayvopiotnke ané téte mov o
avbpowriog eykatédetpe 11 vopadiky (w1 kat 1 Statpo@l] Tov
énawye va nepltAapfdvel opd KpEag, ard 1o onoio 0 Opyaviopuos

tov e§aoPdAie 1o avaykaio addtt (pe to payeipepa ydvetat €va H xpvotadhucrf Sopuf

REYGAO PEPOG TOL AAXTIOU IOV HEPLEYEL TO KPEQG).

ov yAwprotyou vatpiov

Ytoug Popaiovs otpatidtes, 6tav fpiokoviav oe ekotpateia,

potpalétay taktikd addt (sal) kat ot pepideg
tovg ovopdlovtay salarius. H ayyAwi) A€€n sala-
ry yla my apoify ané piobodooia €Aker v
Katoywyn g amé avty v mapddoor).

O 0Avkég otnv EAAGOa

Yy EAAaSa ovvavidpe advkég mhrjpwg pnyo-
voroupéves (Alvkry Meoodoyyfov), addd kat
npwtéyoves (AAvkr] Kvbrjpov).

H Snpwovpylo plog advkig oe évav témo
npotnoOgtet:

a. v tnop&n peydAng napdkiiag Kat oYeTKa
eninedng éktaorng pe katdAAnlo €Sapog kat
B. katdAAndeg petewpoloyikég ouvOIjKeg, oL

Vo ELVOOUV TNV évtovy) e€dtpion) Kot va e§a-

opadiovv yaundn PBpoyxdmtwor omné to

Maptio wg tov Oxktédfpto, mov eivar i mepi-

0806 ovykoptd1|g tov aAattod.

H nopayoyy payepikol adatiod ornd tig
eMnVvikég alukég koAvIrtel to 66% nepinov twv
OLVOALKGY aVOYK®V g Xdpag pag. To vdAotno
glodyetat kupimg and v Afyvrto kot ) F'adAio.

H onpaocio tov cAvkedv g vypofidtonnv

Ot aAukég Sev arnotedovv arhoig vypdromnovs. Me-
PLKES a1 aUTEG, S1mg ot AAvkég Meooloyyiov,
Kitpovg kaw Méong, anmotedovv vypopidtonovg
mov npootatetovial ané 1t Siebvy) ouvOnkn
Ramsar. Xto okAnpd kot aptAégevo neptpdilov
TOV AAUKGYV, Ol OIO(EG CLHIEPLPEPOVIOL GOV
aApupég €pnpot, aviéyovv oplopéva povo eidn
OPYOVIOHGV.

Alvkég oty EAAGSa

Adatéyovpva Kubrjpwv: pia npwtdyovny alvkr)
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Ot yepoaiot gputikol opyoaviopol mov ouvvo-
VIOVTal oTig aAUKEG avijKoLy oto YEvog aldyuvra.
® Yug alukég ouvvavidror peydAn moikidia

{WIKOV OpyavIoPOV, 61mg vEpPoPLa Eviopa

1] KpPd OKOLAKL, PKPE 00TPOKGOEPPOL

paddkia, apBpémoda kat éva pukpd eidog

paptov, o aphanius fasciatus.
® ISwitepo evSiapépov napovotdloovy ta &i-

61 TV ovAdy mov €yovv napatnpnOet.

Edikd, otnv AAvkr] tov Mecoloyyiov napa-
mpnOnkav efSopfvia éva eidn novAuwdy, nov | Kaotavoképalos yrdpos
€kavav povipn 1 MePLoToolakl Xp1jon tov
XOpoV )¢ 0AvKHg, ané ta onola eikoot mévie yapaktypilovior wg eidn anetlodpeva pe e&a-
paviorn oe evpoaiko eninedo kat e{koot npootateboviatl aré eAANVIKES, KOWOTIKES 1j S1eOvels
ovppaoeis.

Xproeig tov YAwprovyov vatpiov

Xprnotponoteitat yla tv dptuot) tov TpoPpov, kabwg enfong yia 1 Stot)pnorn Kat t) ouvtyp1)-
o1 tpoPipmv (Maotd Kpéag, naotd ydapia, tovpold Ktd.). Enfong, ypnotponoteital otr fropn-
yovia, yto v )€y tev ndaymv otovg SpGpouvg Kot yla v HOpPAacKeLI] PpUOLOAOYIKOU 0pol, o
omofog givat véatiké StdAdvpa YAwprotyov vatpiov mov gival 100Toviks pe to aipa. H etjowa
HayKGopa Katavaddworn xYAwptrotyou vatpiov eivat mepinov 150 ekatoppipua tévot. To mocootd
aré v noodtnta auvti] to onofo yprotpomnoteitat yia t Statpopy elval pikpd, onmg gpaivetot
010 NOPAKGT® Stdypappo.

Apaoiyproryra 1: Na Katoypapete TG Kuptotepeg aAvKEG otov eAAaSIKG YHPo, avapepo-
VTOG )V €Ktao1] Toug, KaOdg Kat 1) SUVOMKGTTd Tovg OtV Hapaymy aAatiov.

Apaoryproryra 2: T'a moAAd xpovia to addrt efye moAs vpnArj gopoloyia. Na Bpefte otot-
xela yla 1o kabeotds popoldynong tov adatiot oty EAAGSa and v (Spuon tov eAAnvikoo
KPGToug pEypt onpepa Kat va avadntjoete Toug Adyoug mov odfynoav otr ¢popoAéynorj tov.

www.saltworks.gr
www.focusmag.gr/articles/view-article.rx?oid =28995




Ta aAata —

H XO0AA KAI OI AITAPXEX THX XHMIKHX BIOMHXANIAX

Katd tov 180 atdva 11 666a mhvoipatog (avBpaxiks vatpio, NayCOs) 1jtay amapattnty yio )
Aertovpyila tov canovonoteinv, twv vadovpyelov, tov Pageinov Kat Tov Yaptoflopnyovidy.
ITapaydtav kupiwg pe Kavor QULKIOV, Ol otdyteg Twv onolwv mepieiyav 20-33% avbpaxikd
vatpuo.

To 1775 n Baowikj Akadnpia Emotnpav tng Faddiag npokrjpu§e Staywviopd yia ty emt-
vénor) pedédov nopaokevys ¢nvijg 066ag pe mpdtr VAn to xYAwplovyo vdtpro (NaCl). To 1789
napapovég g F'adikng Enavdotaong, to Stayoviopd képdioe o Leblanc (1742-1806), yiatpdg
KOl EPOOLTEXVIG XIJMKOG, 0 0110{0G, oUppuva pe moAdots Ploypdpoug tov, Sev édafe moté ta
xprjpata tov Ppafeiov.

H napaokev 066ag e 11 pébodo Leblanc anotéAeoe éva and ta kopta Oepédia tng Ynpikng
Bropnyaviag. Q¢ npadteg VAeg ektég and 1o YAwptotyo vdtpilo yprotponoujdnkav Oeuxs o&y,
avBpaxag kat aofeotédibor (CaCOs). Autd eiye mg ouvénela yopw and kdbe epyootdoto napa-
OKeLIG 066a¢ va «ytiletar éva 0AGKANpo avorgua kKot GA OV Bropnyavidy, 61ng plopnyavidy
nopaokevnjg Oeuxkot 0&€og. T fropnyaviki] avartvgn Gpog ty GONoaY Kot ta «ELOVEKTI Lot
mg pebodou: to KUpLo MopPampoioy autr|g g MapaokeLrjg ATav to agéplo vdépoyxAwplo (HCI), to
omnoio Snpuiovpyovoe neptfardoviikd npoPAfpata. To 1863 Aotnév 1) ayyAiki) kuBépvnon O€omt-
0€ VG0 TTov LIIOYPEmVE Ti§ Propnyavieg va Bpouv tpdriovg alomoinong tov vépoyAwpiov. Avté
elye WG OLVENELD TV AVAITTLEL KAl VEOV XIJHKGOV BLOPYavIGY, Ol OIoleg XpIOLHoIolotoay 1o
VOPOXAGPLO YlO TV HOPAOKELT] AEVKOVIKGOY aopaftioy yio 1)y KAwotobgaviovpyia.

H péBodog Leblanc yia v napaokevr 066ag Gpytoe va gxromi¢etat petd to 1865 and pua
véa p€bodo, tn pébodo tov Bédyou epevpétn Ernest Solvay, 1 omoia fjtav otkovopikGtepr Kat
noprjyaye kabapdtepo npoiov. Lijpepa 1) 066a mopdyetatl ané opuktd Mov MePLEYOLY PETAED
GAA v aAdtov avBpaxiks vatpio.

AAAndenidpoon — Metafoln

H oApotdong avartvgn tov xnpkey epappoydy to 18o awdva

elXe MOLKIAEG EMOPATELS OE KOWWVIKG, 01KOVOUIKO Kat noAiTi-

opko eninedo. I'6pm amé ta epyootdoln MaPaCKELHS

068ag owkoSopOnkav oA6kAnpa Ympild yla tovg epydteg

KQl TIG OLKOYEVELEG Tovg. MeydAa otpdpata mAnbvopod,

nov péypt t6te Lovoav oe ovvOikeg e§abliwong, ana-

oX0AoTpEVQ 1E OYPOTIKEG EPYAOTes KATm a1Id peovdap-

YIKG KOOEOTHTA, HETATPATINKAY O EPYOTIKG SUVAPIKO.

IToAS yprjyopa ta otpdpoata avtd avéntv§av ovveidnon

kal Siekdiknoav kalltepeg ovvOrkeg {wrig, popPpworn

Kal ovppetoyxl) ota kowd. H avamtugn g Xnpetag virjp-

€e onpoavikog mapdyoviog PeTaPoAfg TV E€PYAcLAK®Y

Sebopévov tov aviponmwyv. H aldayr] tov SeSopévov otnv

gpyaoia ATav €vag amnd Toug mopdyovteg mov odiynoe oe cofapég

KOWWVIKEG petafodég ot omoieg oAokAnpdOnkav pe tn l'oAiky] Enavdotaorn. H T'aAAwk Ena-
vaotaor €0eoe T1g apy€g Tov aoTIkoU Kpdtovg kat Stakfjpue ta Sikaldpota tov avbpdIov pe
kaboliki] woy0. “Etot to aftnpa yia pép@pmor) Kat GUPPETOXI] 0Ta HOATIOTIKA ayabd yio mpatn
popd anéxktnoe evpeia Pdor).

Me 10 napdoeypa s avanivéns e ynuekis fropnyaviag rov 180v aiva fAénovpe nwe n perafo-
Mj oe éva ovoTyua, v emotijuy s Xnueias, enédpaoce ko peréfale onuavikd ta dedopsva evpv-
1EPY CVOTPUATWY e EUpeco alld xaboprotind 1pono.




—5. EQAPHOYES v oéwv, Baoewv ——

Kal afddtwv otnv KaOnpepivi {wh

To ke@AAaIo autd €PXETal VO anaviNoEl OTO EPWINHA TO OMoio
eipaote BERalol 6u 6ol kal OAES EXETE otV AKPN NS yAMOoas
oas: «Ma kand, yiat ta pabaivw 6Aa autd eyw;»

Ta ot€a, us Bdoels kal ta dnata ta cuvavidue os noAnd anod

10 ouothpata nou anaptidouv v kaBnuepivh pas (wn.

Ta ouothpata autd addnAenidpoulv peta&y tous, ennped-

{ouv 10 éva 1o dAfo kal anoteAoUv pépos evds eupUtepou | Oravo dbpomos
katafdAdet éviovy poikg

OUCTAPATOS, TOU KOOUOU JaSs. npoondBeta, otoug pug Tov

ovoopeveTal YOAAKTKG 08U,

1.
2.

Otav Oa éxete pefethoel tnv evotnta autn, Oa pnopeite:

Na avaépete o€a kal Bdaoels nou oxetidovtal he tn {wn.
Na npofnénete u Ba oupPei katd tnv eniGpaon twv otEwv tns kaBnpepIvhs {wns o€
pdppapa, pétadda kar ddda uAikd.

. Na ekupdre tous kivdUvous and v Kakh xphon o&éwv Kal BAcswv otnv KaBnpepl-

vh (wn.

. Na eninéyete 1o katdnAndo o&U N tnv katdAAnAn Béon o€ SIAPOPES NEPINTWOEIS

otnv KaBnuepivh {wn.
Na ouoxetiCete 10 pH tou €ddgous pe s kaddigpyeles kal v avantuén didpopwv
QUTWV.

. Na eEnyeite tnv avaykn xpnons AINAcpdtwy otn yewpyia, va avapépete napadeiyua-

ta Ainaopdtwy, andd kal va ekupdte ta npoPAnpata and v afdyiotn Xphon Tous.
Na exkupdte tn onpacia tou xAwplouxou vatpiou otn diatpoPn kal otnv kafn
uyeia tou avBpwnou.




Epappoyés

5.1 AvOpmnivos opyaviouos

BioAoyikd uypd tou owpatos
To yaotpiké uypd, 10 onoio
XpNolpevel otn didonaocn twyv
oYWV, éxel pH nepinou 2,
616U nepiéxel USPOXAWPIKO
o&u. Otav ayxwvouaote N dev
NPOCEXOUPE TN SIaTPOPN Lds,
n noodtnta tou HCl au€dvetal
KQl OE OPICPEVES MEPINMIWOEIS
vidBoupe evoxnnaoels oto oto-
paxi. Tia va avakou®iotoupe,
xpnolyonoloUpe avudéiva,
onws €ival 1o ubpoéeibio tou
payvngiou n ydia payvnoi-
as kal 10 ubpoeibio tou
apyidiou.

To aipa sival eNaepd Bacikd
(aAkaniko) pe pH = 7,4, 10
onoio diatnpeital otabepd e
n BonBeia  «pubuiotkwv»
Slaiupdtwv tou opyaviopou.
O1 biatapaxés tou pH tou
aipatos pnopei va odnynoouv
O€ KWpa av 1o pH yivel pikpo-
w€po and 7,2 h og WUiKh
akapyia av vivel peyanutepo
anod 7,6.

Metd and évtovn puikn aokn-
on vihBoupe koupaon, enel-
O6h ouoowpeletal yanaktiko
ofu otous pus, e€aitias s
avagpoPias avanvons.

Mati BAdntel ta 66vua n
Katavadwon yAuK®v;

Y10 otopa pas {ouv Baktnpia ta
onofa petatpénouy tous uéba-
tdvOpakes, onws n {dxapn, o€
oféa. Ta offéa autd Kkataotpé-
@ouv 1o oudnto (adapavtivn) twv
dovumv pe anotéfeopa va QOei-
povtal nio eUkoAa Kal va npoka-
Aeital tepndova.

To &éppa

To 6épua pas, €artias kupiws
T0U ophyuatos, eival edappd
o€ivo kal éxel pH petau 5 kai
5,6. To nepifannov autd eival
bduopevés yia tous naboyovous
PIKpoOpyaviopous, onws ta
Bakthpla, kai étol to 6épua npo-
otateUetal. Ta oudétepa oanou-
via &gv kaBapilouv kand, evid ta
Baoika Enpaivouv 10 dépua Kal
«TPEPOUV» TOUS PUKNTES.

Afdu kai opyaviopos:
Mia oxéon nddous...

To addu (NaCl) eivar n Baaikn
nnyn 16viwv Nat yia tov opyavi-
opo. Ta 16vta autd sivar anapai-
nta, yiau givarl ta kUpia kauodva
ou  e€wkuttdpiou uypoU Kal
ouvtedolv ot bdiathpnon s
loopponias tou  vepou  otov
opyaviopd. H unepkatavanwon
Opws anauou ocuvdéetal e v
UMNEPTAON Kal TNV KATtaKpatnon
uyp®V and tov opyaviouo.

Ag akovicoupe T0 PUAAS pag...
1. MNoles anod tis NAPAKATwW NPOTACEIS €ival CwWOTES Kal noies AavOaopéves;
Na aitodoynoete tnv andvinon oas.
a. Ortav vimBoupe Evines oto otopdxi, JNOPOUE Va avakoupioToUpEe nivovias Aepovada.
B. Metd and éva kand yeupua, 16iws av cuvodeletal and yAukd, To pH twv uypwyv Tou otd-

patoés pas efattdvetal.

y. Eva capnoudv eival katdndnAo yia to 6éppa, av 1o pH tou kupaivetar and 7-8,5.
6. Aev npénel va xpnoipgonoloUpe payelpikd andu (NaCl) oto gpayntd.

2. Na oupnfAinp@oste ta Keva oto Keipevo nou akofouBei pe tnv kataAAnAn A€€n n tono.

To yaotpIkd uypd NePIEXE! ...

PEl VO VIOOOUYE .......... 010 OTOpAXI. MNa tnv avupEemdnion Tous, XpNaolponoloupe
10 Oroia MEPIEXOUV ...........

....... otU (Wnos:........), and v UNEPEKKPION TOU OMoiou Pno-
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5.2 Ka@apiétnta otnv ka@Onpuepivi {wn: canouvia,
anoppunavuka kai kabapiouka

Yus touanétes oxnpatiCetal nétpa (moupi), n
onofa anoteeital kupiws and avBpakikd
aoBéoto (CaCOs), dAas nou &g dianuetal oto
vepod. Ta tn didAucn tns Nétpas Xpnaolponolou-
vial kaBapioukd nou nepiéxouv USPOXAWPIKO
o€U (HCI).

Ma v anopdkpuvon Nekédwv and Ainn xpnol-
ponolouvtal kaBapiotkd nou NepIéxouv BACEIS.
Ta Ania kaBapioukd nepiéxouv appwvia (NHs),
evad Ta 6paotkd udpoteibdio tou vatpiou (NaOH).
Ta kaBapioukd twv oUpvwy Kal 10 ano@PaK-
KG owAnvoewv nepiéxouv USPOEEIBIO TOU
vatpiou, 6nAadn kauotkn cdda (NaOH).

Ta oanouvia eivai
diata opiouévwv
oéwv nou xapa-
ktnpi{ovtal Aina-
pd pe vdtpio.

H anoppunavukn

T0US  IKavotnta YXNPATIK avanapdotaon
O(pETﬁEtOI o ou TOL AVIOVTOG EVOS OOITOLVIOU

10 éva WHhPa tou
aviévios Tous (1o
Amoeino  tuhpa)
énketal  1oxupd
ané ta Ainn kal
Nédla, evd 10
anfo (to udpoEI-
Ao twnpa) ané to
vePO.

Otav 10 oanouvi
biaAvetal oto vepo
Kal €pXetal o€ eNa- IZynpotiky avanapdotaoy)
Qh e 10 neké, 10 )6 Spdong TV oanovviey
AinéeiAo  thpa
«konAdel»  oto
Ainos kal 1o udpoéPINo pével otn dIaXWPICTKN
€MIPAveIa vepoU-Ainous. Xtn ouvéxela oxnpat-
(ovtal oQalpikés otayoves Ainous-oanouvioy,
nou ovopddlovtal pikkuAia, Kal napacupovial
oT0 vePd aPNVovtas tnv eNipaveia kabapn.

Anoppunavukd @udxinkav
npwmn @opd and tous LouUpE-
pious to 2.500 n.X. and Ainn
(Owv Kal tn otdxin Kanolou
QUTOU. XNUEPA Ol MPWTES Unes
Y0 Ta anoppunavukd eivar npoio-
Vid Tou netpelaiou Kal ouoies
onws 10 avBpakiké vatpio Kal
didpopa pwopopikd dfata. Ta
anoppuUNavukd nepIEXouV  eni-
ONS OUOTAUKG MOouU anopakpu-
VOUV 10 KOUOvVia aofectiou
(Ca?*) andé 1o vepd Kal 10
«pafak@vouv», Pdcels nou
puBuicouv 10 pH ot Tpés NAvw
ané 7, évlupa nou anocuveé-

To anoppunavtikd entiBetar oto Aeke.

TOUV NPWIEiVIKA UAika (afpa, auyd, yana) kal cuotatkd nou KGvouv td poUxa Va aotpd@rouy.
To kUplo ouotatkéd tous npookodndtal oto Aeké kal oxnuatidovtal pikkUAia ta onoia avefaivouv

oty enipdveia tou diafuuatos.
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Ta SpacuKE OUCTATKA TwWV AMOPEUMNAVIKDV
OUYKEVTPMVOVTal otnv enipavela kai dnuioupyolv
Pe ta podpia tou vepoUu tn «oanouvadax». Eva and
10 oUCTATKA TOUS, XPNCIYOMOIETal yid va Janakm-
o€l 10 okANPS VEPO PE AMOPAKQUVON TWV KATOVIWY
Ca2+ kal Mg2+. Autd ouvhBws enituyxdavetal pe
LETATPONN ToUS O pwoopikd dAata. Ta ddata
auUTd OPWS EXOUV WS ONPAVUKSO PEIOVEKTNUA OT
npokadolUv wn yphyopn avanwén twv QUKIDV
(eutpoiouds) ota vepd ota onoia katadnyouv
HEéOoW TWV aoTKWY anoAntwy.

IkeOeite: [ws Ba uno-
pouoape, xwpis va unoBabuioouue
v noiétnta s (wns Las, va rnpo-
otatéyoue to nepiBdinov and tv
anoyiotn xpnon twv anoppunavt-
KV,

H noikidia kai n eupeia xphon twv
anoppunavukwy eival eEalpeukd
napddelypya s ouveIoPOpPds tns

Xnueias oty napaywyn anotene- Exatoppdpia tévor anoppunavikoy yia mdta ypnoyponou]onkay yo va

OUATIKGOV Kal XpAGIJWV NPOIOVIWV. ga@aploot’w TIG AKTEG TG {\Aaoxag and v netpeAatoknAida mov
novpyROnke pe to vavdyto tov Exxon Valdez.

Ag akovicoupe T0 PUAAS pag...
1. MNoles anod tis NAaPAKATw NPOTACEIS €ival CwWOTES Kal noies AavOaopéves;
Na aitofdoynoete tnv andvinon oas.
a. To NaOH eival nio 1oxupd kaBapioukd and v appwvia.
. Ta tov kaBapiopd pias gpaypévns and Ainn anoxEteuons xpnolyonoloUue ogy.
Ta canouvia gival oucies nou €xouv v 1616Tnta va «diaAdouv» ta Ann.
Ma tov kaBapiopd s nétpas (CaCOs) ous touanétes xpnaiponoloUue Ioxupd kabapi-
oukd, onws to NaOH.
€. H anfdylotn xpnhon twv anoppunavuk®y unopsi va dnuioupyhoel cofapd nepifanio-
vuKkd npofAnuata.
ot. la va kaBapicoupe Aekédes and AiNnN o€ NIdta Kal kKatoapodnes xpnaolponoloUpe uypd

nigtwyv nou neplexouv NaOH.
2. Na oupnAnpwoete ts ak6Aoubes npotdoels Pe €vav N NEPICCOTEPOUS XNUIKOUS
tinous anod tov NapaKatw nivaka:

a. [la va anopakpUvoUupE To noupi and s ToUanEtes xpnolyonoloUue uypd kaBapiouou nou
NEPIEXOUV .....ovene....

B. Ma tov kaBapiopd v eoupvwy and ta Ainn kal t Addia xpnaolponoloUpe kKaBaploukd
MOU MEPIEXOUV. ...

1.NH; 2.HCl 3.NaOH 4. NasPO,

o<
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5.3 Apketh tpoPhn yia va xoptdoel 61os o KOGHOS...

H taxutatn au€non tou nAnBuopou s s o€ ouvduaoud pe Ts 161aItePdTNTES Tou KAi-
HOTOS KAMOIWV NEPIOXDV KAl TNV Gvion avantugn Twv avENTUYHEVWY KPATMV OE OXEoN
HE TOV TPIT0 KOOPO €x0UuV PEPEI Pnpootd ota pdua tns avBpwnotntas Evav tepdotio
@o6po: to pdaopa tns neivas. H unéptatn npoodokia gival va tpépetal 6Aos o KOOPO0S
xwpis va BAdntetal to nepiBannov. Autd onpaivel va napdyetal apKet 1poen, owaotd
€idos, tnv kataAAnAn cuyun kar oto katdAAnAo PEPOs.

To €6a@os ta otnpilel Kal Ta TPEPE! YIa va ava-
nwxBolv péow twv pilv. Me tn Bonbeia tns
nAiakns aktuvoBonias kai tou CO, ns atudopal-
pas ouvBétouv yAukddn pe pia diadikacia nou
ovopdadetal pwtoolvBeon.

H ofUtnta tou gddagous

To €6aos éxel pH ano 4 €ws 8. Ta aofeotoniBi-
K& €6apn éxouv pH peyadutepo and 7, v ta
Badtddn N ta n@aicteEioyevous npoéneuans
éxouv pH pIkpotEPO anod 7. Me tn Bpoxn 1o €5a-
@os eunioutifetal pe kauévia udpoyévou (HY),
ondte yivetal nio 6€ivo. KaBe €idos putou eudoki-
pel oe €dapos diaopetikns ofUTNtas Kal €101 ol
aypotes npénel va puBuidouv 1o pH tou eddgous
avénoya pe v kaddigpyela. MNa napddeyua, t@
o6&va €ddpn «e€ou-
(It e ute IV [livakas 5: Tipés pH
npooBnkn Ca(OH),.

otus ornoigs EUSOKIpOUV
Siapopa puta

IKe@Oeite: kadfiépyeia pH
Eivar buvaté va kan- METTES 4.9
. , phia 5,0
Aigpynooupe oralpl Adxava 5.4
o€ aoBeotoniBika i 55
ebaon; paooAia 6,0

€onepIboEIdN 6,0-7,0

lMNati 1o €6agos xavel OpenuKkd cuotatka;

H evtaukn kandiépyeia twv edapmv eCavinei ta

anoBépatd tous o€ Bpenukd cuctatkd Kal Kupiws

oe a{wToUXES EVMOEIS MoU €ival anapaitntes yia

TNV avANTUEN Twv QUTIMYV. To €dagos xAavel ta Bpe-

Nukd oUCTATKA TOU Kal Kupiws to alwrto, yiat:

1. 10 Katavadwvouv ta QuTd,

2. 10 auPwviaka 16via os Paciké nepiBdniov
yivovtal appwvia, n onoia e&atuicetal,

3. ta vitpikd dnata €ival eudidiuta oto VEPO Kal
napaoUpovtal Ye T Bpoxn.

H Auon yia v avaninpw-
on v anwieiiv ©ou edd-
@ous gival n npooBrnkn Bpe-
MUKWV OUCTATKWV, €EftE PE
N PopPh opyavikwyv Bio-
Aoyikwv  Ainaoudrtwv
(konpid) €ite avépyavwv
Ainaopdtwv Biopnxavi-
KAs napaywyns. Ta AiNd-
oparta eivar peypata ouoiiv
nou npootiBevial oto £€6agos, Yia va avaninPmoouV
TS 0UGfES MOU Katavarnivouv T GUTE.

Ta Aindopata nepiexouv ouvhBws tpia Bpenukd
ouUOTaTKA (To WO, T0 PWOPOPO Kal T0 KANIO)
ot POPPN VITPIKDV, GWOPOPIKWDY, XAWPIoUXwY
afdtwv tou agpwviou kal tou kadiou. Xapa-
Ktnpidovtal pE tpels apiBuous nou deixvouv v
NEPIEKUKOTNTA KATA 0glpd ot 4lw1o (N,), puwopd-
po (ws P,0s) kar kénio (ws K,0).

Atnaopa 5-5-5 SnAdvel
neplekukGyta 5%Ns,
5%P (Py0s), 5%K (K20).
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a. Ivo nepifandov: H afdyiotn xphon
v AINOoOPATwY O NOCOINTES MOU
ta @utd 6ev unopolv va xpnaoiyo-
nolnoouV €xel ws anotéfecua Tto
nN€PAcpd Tous Oto NOCIYOo vePO Kal TN
Bdnacoa pe us Ppoxés. 1o NdoIo vepd
0 VITpIKA 16vta €ival toéikd, v ta pwopopikd
npokaAouv to QaivOUEVO TOU EUTPOPIOUOU Otd
vepd ota onoia xuvovtal.
B. Ze xpnpata: Ta Aindopata kootiouv xphpata Kal, av
be xpnoiyonoinBolv owotd, 1 KOOTOS Tous Eival ) ) L
% 11000016 TG ATOPPOPI 0TS TOL Ad@dTov

UEYGHUTEDO ano 1o KEpéOS NMou arno@epel n au&non 10V £8GPOVg a6 KaAMEPYELX IOV PULETTKE
NS Napaywyns. tov Oktdfpn Kotd prjva

Kai nws Ba yivel autd; Xpnoipgonoimvias 1o katdAAnio
Ainaopa ous owoteés noodtntes tnv katdAdnAn enoxn,
Otav 1 QUTA TO EXOUV avaykn.

Ag akovicoupe T0 PUAAS pag...

1. O budopos sudokiyei oe eddpn pe pH 7 éws 8. Eivar duvatd va kandiepynBei oe éva
NQAICTEIOYEVES £0APOS;

2. MNapawnpvtas Npooekukd tov nivaka 5 va avu- kaffiépyeia pH edagpous
otoixioete us kanAigpyeies tns othAns A tou dinAa- 1. pnia 5,0
vou nivaka pe ta €dden s otnAins B. 2. flgpovia 4,8
3. Adxava 6,5

3. Evas aypotns Bénel va kanniepynoel eonepiboeidn
Kal eféyxel tnv oEUtnta tou e6APOUS ToU XwPAPIoU
ToU.

a. Av o aypotns Bpnke to pH = 5, 10 é6agos tou xwpaiol tou &ival:

4. natdtes 5,5

1. 6§ivo 2. Baoiké 3. oudétepo
B. Na va katagépel va kanniepynael eanepidoeidn Pe enituxia Ba npénel va npoobéoel:
1. ubpoxAwpik6 o§0 2. ubpoteidio tou aoPfectiou 3. vitpik6 o&U

Y- Moia ané ta gutd tou nivaka 5 Ba pnopouoe va kadAigpynaoel ato £€6apos autd, Xwpis
Kauia napépuBaocn; Na SikaloNoynoete s anavtnoels oas.
4. Eva ouvBeuko Ainaopa avaypdgel otn oakoUna tou tous apiBuous 12-5-10.
a. Na g&nynoete u nAnpo@opies pds divouv autof ol apiBuoi.
B. Mat eivar anapaitnto va npoaotiBevial oto €dagos Aindouarta;
y. Moia €idén Ainaopdtwy undpxouy;
6. Toies xnpIkES ouaies NepIEXouv ta ouvnBiopéva ouvBetkd Aindopata;
€. Eival owoté va xpnoiponololvial ta Aindopata aveténeyka;
5. MNoia coPapd nepiBaniovukd npoBAnpata unopei va npokuywouy and v anddyiotn xpn-
on v AiInacpdtwy;




Epappoyés

5.4 MNpootatevovtas tov nidavatn and tnv 6§ivn Bpoxn

Adoog kateotpappgvo and mv 68w Bpoxn

Katd tn 6ekaetia tou 1980 hpBe oto NpooknvIo
10 Qaivopevo s 6&ivns Bpoxns, ws uneuBuvns
yla TV Kataotpo®h Aigvav, notauwy, daowv
addd kar pvnpeiwv noAItotkhs KANpovopids o€
6o tov nAavAtn. H 6&ivn Bpoxn, cuvéneia s
gviovns Blopunxavikhs 6pactnpidtntas twv tefeu-
taiwv Oekagumy, €xel pH ouxva kdww and 4.
Auto onpaivel 6u eival ndvw and 10 QopéEs nio
6givn and v kavovikn Bpoxn, n onoia éxel pH
petagu tou 5 kal tou 6 (kupiws Adyw tou diotel-
biou tou GvBpaka Nou NepIEXel).

Waxvovtas va Bpoupe yiati n Bpoxn
€yive nio 6§ivn

H 6&vn Bpoxn eppaviotnke o€ PIOPNXAVIKES
neploxés, drnou n avanuon tou aépa €6gEe ou
nepiexel o€eidia tou Beiou (SO,, SO3) kal tou

alwtwou (NO, NO,), ta onoia cupBodidovial SOy kal NOy.

Ta SOy napdyovial o€ BIOPNXAVIKES NEPIOXES, GNOU UNApxouv BepponAEKTRIKE epyooTtdola
napaywyns peupatos, xaduBoupyeia kai yevikd Piopnxavies nou xpnaiponololv KapBouvo
(yaiavBpakes). O1 yaidvBpakes nepiexouv naviote Bgio, 1o 0noio Katd v Kalon Tous Kaiyetal
Kal autd oUPGVa PE T XNPIKA e€fowon:

Yus Blounxavies nou 6€ xpn-
olgonololv ¢idtpa, t SO,
Slapevyel otnv atuOoPaIPa.

Ta NOy napdyovtal Kupiws
O€ QOUKES MEPIOXES, OMOU
kKukAopopouv noAnd auto-
Kivnta. Xxnuatiovial and
10 alwto Kal 10 o&uydvo
TOU Q€Pa PEOQ OTOUS KIvn-
TNPES TWV AUTOKIVATWY,
Adyw twv uPnAV NIECEWY
Kal twv BgpPoKPaacidV nou
ENIKPATOUV O€ aUTOUS.

H napaymyi] tov ptnev mov evbivoviar yua tmy 6§ivr fpoyr




Epappoyés

O1 agpiol punol petagpepovial o€ peyanes anootdoels and tous TOnous napaywyns

TOUS, JEOW TWV PEUPATWY TOU QEPQ.

Nati ta NOy kai SOy €ival ungdBuva yia tnv 6§ivn Bpoxn, apou dev €xouv
atopa udpoyovou (1o xapakinpiotiké twv oéwv);

O1 evioels autés avudpoUv PE Tous udpatuous tns atudopaipas (dnAadn pe to vepd)
kal napdyouv ofa (yI autd xapaktnpifovial ws avudpites otgwv). Ta SOy napdyouv

H,S0, kal ta NO, napdyouv HNO;.

IkeOeite:

Mropoupe va Adooupe to npéBAnua twv punwv uUAxvovias Wnotepes KauIvadbes ota epyootdoia, wote

va anouakpyvovtal ta agpia ano tnv fnepIoxn Las;
Eivai 6Aa ta o&€a emBAabn;

INapayovtar SO, ka1 NO, ané diies nnyés extés and v avBpwnivn bpactnpidtnta,

O1 enintwoels tns 6§Ivns Bpoxns
Mappdpiva ayadpata kai pvnpeia: Avektiunta pvnpeia
s naykdopias noAmaukhs kKANpovopids, dnws o MapBevm-
vas otnv EAAada, to Taj Mahal otnv Ivia kai to Chitcen ltza
oto Me€ikoé, éxouv unootei SiaBpwon. H kataotpodn ogei-
fetal kupiws ota NO, kai SO, s atpéopaipas. To papuapo
nePIExel KUpiws avBpakikod aoPéotio, 1o omnoio avudpd pE ta
o&a nou undpxouv oty 6€ivn Bpoxn kai dianvetal.

Métanna kai Sopika udika: O oibnpos, Nou Xpnolponolei-
tal eupUtata ws dopikd unikG, Kal ta neplocdtepa petania
avudpouv e ta o&a kai diaBpdvovial. H é&ivn Bpoxnh enn-
peadel enions KATAOKEUES and aoPeotdoniBo N udppapo.

Yyeia tou avBpwnou: To vepd s O§vns Bpoxns dlanUel
oplopéva togikd Bapid pérania, onws o udpapyupos, o HoAU-
Bbos kal 1o kadpIo, Ta ornoia Ppiokovial oto £6agos Kal €10l
ponuvovtal ta anoBéuata tou vepou. Enfons ta NO, kai SOy
nou npokafouv v 6givn Bpoxn dnpioupyoly ctov AvBpw-
no avanveuoukd, deppatonoyikd kar dAfa npoBAnuarta.

Aipves kai udpoiol opyaviopoi: Ta vepd twv AIPvOV
éxouv pH nepinou 6,5. & pH pikpdtepo and 5 eldxiota €idn
eNIBIOVOLV Kal O PIKPOTEPO anod 4 ol AipVes gival VEKPES.

Adon ka1 €6aos: Ynod v enidpaon s 6§vns Bpoxns ta
Oévtpa apxika pixvouv td @UANG TOUS Kal Otn OUVEXEID
opIoUéva PéPN Tous vekpvovtal. Ta e§aoBevnuéva Oévipa
tediké nebaivouv and 1o kpUo, Tov aépa Kal ta évtopa. EmBa-
PUVTKOS NMAPAyovTas yia v KAtaotpodn twv daowv eival Kal
n o€jvion tou eddgous, dniadn n eAdttwon tou pH tou eCal-
tias s o&ivns Ppoxins. H ofivion auth éxel ws anoténeopa to
Oévtpo va pnv tpépetal kand and us pides tou.

Opatétnta: O1 punol nou npokadolv tnv 6&ivn Bpoxn

edatcdvouy v opatdtnta oty atudopaipd, 16iws 1o
kanokaip.

O IapBevivag oty EAAGSa kat to Chitcen Itza oto
MeEké avijkovv ota pvipeia mov €youy vootel
Kataotpoég egartiog g 6§vng Ppoxiis.

Ta épra tov pH tov vepot tov Ayvaév ota omofa
emprdvovv Sidgopot vEpsPLot opyaviopol




— Me diya Adéyia

YNV evotNTa auth piNnoape yia ta o&éa, us Pdaels, ta anata, us 1816-
TNTES TOUS Kal tovioape t onoudaidtepn 1616tNta kaBe o&€os va avu-
6pad pe Baoeis kal tn onoudaidtepn 1616tNTa kABe Bdaons va avudpd
ye o&ga.

H avtibpaon twov HY twv oféwv pe ta OH™ twv Bdoewv ovopdletal eEEoubetépwon.
Avagépape enions o PH, 1o onoio €ivar évas apiBuods nou degixvel ndoo 6€Ivo N Bacikd
eival éva didAupa.

* O&€a, ouppwva pe tov Arrhenius, gival ol evioeis nou 6tav diadvovtal oto vepd
napéxouv kauévta ubpoydvou, HY. Lnv Unapén H ota diaAvpata wwv oféwv ogsinetal
éva ouvono 1610Thtwv nou xapaknpilel 6a ta o&éa kai ovopdletal 6§IVOS xapaktnpas
(&ivh yeuon, adfayn xpwpatos Seiktwy, avtidpaon pe 06da, pappapo kal dpacukd pétan-
Aa). AvagEpape Tous Jopiakous TUNous, T OVOATA Kal TS XNPIKES e€l0waogls O1aAUONS Twv
akonoubwv oféwv oto vepd: HCI, H,SO,, HNO3, CH;COOH.

® Baosels, ouppwva pe tov Arrhenius, gival ol evidoels nou otav dianvovial oto Vepo
napéxouv aviévia udpoteldiou, OH™. Ztnv unap&n OH™ ota Slanlpata twv PAcewv oQsi-
Aetal éva ouvono 1Slothtwy nou xapaktnpilel 6Aes us Pacels kal ovoudletal Bacikos
xapaktnpas (aen canouviot, afdayn Xxpopatos OEIKIDV). AvaPEéPaPe TOUS XNPIKOUS
winous, ta ovopata Kal us XnWIkes e€lowoels diaAuons twv akdAoubwv Bdoswv oto vepod:
KOH, NaOH, Ba(OH),, NHs.

® AKOUN avagepBnKape o€ pia ornoudaia Katyopia XNk evioswy, ta afatd, kai
napackeudoape 1o xAwplouxo vétplo kal 1o Beiikd Bépio and ta avtiotoixa o&ga kal BAcels
ue e€oubetépwon.

® T¢ndos, aoxonnBhkape pe 1o onpaivovia pdAo nou éxouv ta oféa, ol BAcEls kal ta
anata otov avBpmnivo opyavioud Kal o€ ToPEls tns kaBnuepivhs (wns, Onws ta €idn kabn-
LEPIVAS Xphons, N napaywyn 1poeipwy kal 1o nepiBanfov.

H pedémn auths tns evotntas pas €6ei€e tn otevn afinfAenidpaon ownv onoia Bpi-
okovtal SIaQOopPETKA oUCTAPAtd, énws n Bpoxn Kai n Biopnxavia, o avBpmnivos opya-
viopds kal ta o&éa h ta dnata, kabms kal tnv avaykn a€lonoinons twv OHOIOTATWV h
Slapopwv diapopsukdy cwudtwy yia v ta§ivopnon tous o€ ouvoAa kai
pengmn tous.

Arnavtioelg otig aoknoelg g evottag 1: Oféa - Baoeig - Alata

Ta o€éa 6. 0. oubgtepo, B. Baoikd, v. 6€ivo, 6. pH = 13.
5. Zto Si0¢gibio tou avBpaka, CO,.
6. Ai6u ta SiaAdpata v ofwv avudpolv He  Efoubetépwon

oplopéva péranna. 2.4
7. a. Hy(g), B. COx(q). 3. B.
pH 4.y.
2.pH=7. Ta aiata
6. Nai petpnBef o pH tou nepiexopévou kGBe @iaAns. 3. K+(aq) + Cl@g) — KCl@ag)
O1 Baosis Ba’*(ag) + 2CI(ag) — BaCly(aq)
4. B. To didAupa eival nio Baoiko otav éxel pH = 11. Ca**(aq) 4 5042_(aq) —  CaSO,(s)

5. pHHZSO4 < pHonlowous’vou VEPOU < pHNaOH~ 4. NaZSO4~







— 1. O nep10di1kbs nivakas

Z€ autd 1o paBnpa Ba pedsthooupe €va and ta nio onpavukd «epyaneia» tns Xnpeias,
tov nep10dIké nivaka. O1 GvBpwnol and i euon tous BEAouv va netuxaivouv onou-
baia anoteNéopata katavanwvovias to Alydtepo duvatd KOno kal xpdvo. la 1o okond
auté npoonabouv va opadonololv ta npdyuata pe BAon Koivd KPIthpla A KOIVES 1616-
ntes. H diadikaoia auth ovopddetal ta§ivopnon kai dieukoAUvel tn diaxeipion éAwv
v opéwv s {wns. MNa napddelyua, n avadhtnon ota pagia evés PiBAionwAeiou
eival nio eukonn otav ta BIRAia eival taivopnuéva katd Bépa h katd ouyypagéa. Ol
eniothpoves dev uotepoUv o€ opydvwaon Kal yI’ autd opgadonololv Pe KPITNPIO OpoIo-
NTES N KOIVES oupnepIpopEs. Xtn Ouaolkh ol Suvdapels Yetatl twv cwpdtwy diakpivo-
Vial o€ ENaens kal anod
anéotaon, otn Biofo-
yia ol opyaviopoi dia-
Kpivovtal og aonévou-
Adous kal onovbudw-
woUs PE KPITNPIO 1O
€idos tou okeAetoU
wous. Xin Xnuegia n
agivounon twv xnpi-
KMV OTOIXEIWV EYIVE UE
Bdon v nePI0SIKO-
tnta, 6nAadn nv ena-
vannyn twv 1610thTtwv
0USs pe KaBopiopgvo
pono. Me v tagivo-
pgnon  enituyxavetar n
pyedétn katd opddes
Kal OxI EeExwpIoTd yia
K&Be dropo-pénos tns
opadas kal dieukonu-
VETQI N EMIKOIVWVia.

‘Evvoies kieibid: adkdnia e adkanikés yaies ® afoydva e auétania e atopikds apiBuos
e cuyevn aépia @ pétania e oudda e nepiodos

Otav Oa éxete pedethoel tnv evétnta autn, Oa pnopeite:

1. Na diatundvete 10 vopo tns neplodIKOTNTas Kal Pe BAon autdv va epuNVEUETE TV
Katdta&n twv otoIxeiwv otov nepiodikéd nivaka.

2. Na nepiypd@ete tn olyxpovn Pop®h tou nepIodikoU nivaka.

. Na evtonilete otov nepiodikéd nivaka XNUIKG OTOIXElA PE NAPOPOIES 1BIOTNTES.

4. Na evionilete otov nepiodikd nivaka ta pétania kal ta apétania.

w




O nepi10dikés nivakas —

1.1 Anoé to x0Oss...

[Upw oto 1860 Nntav yvwotd nepinou 60 xnpikd otoixeia kal htav eavepd 6U unnpxav
otoixeia pe napopoles 1616tntes. Na tous enicthpoves ntav NpdkAnon va ta tagivopn-
OOUV O€ OpGOES, Waote va eival eukoNdTEPN N PEAETN TOUS. St povow] e okt
‘Evas and tous npwtondpous otnv npoondBeia tagivoun- neplapfaver emd Siagpo-
ons twv otixeiwv htav o Newlands. O Newlands katétaée ta ﬁgﬁ‘;‘ijﬁgﬁ;i‘;‘:&‘fggjﬁ?
XNPIKA otoixeia anod 10 otoIxeio pe ta eNa@pUtepa Atopa NPos
10 OTOIXEIO peE Ta PBaputepa dtopa Kal Napatnpnaoe 6t ol 1816TNTeS Tou GydooU CToIXEIOU
¢uolalav pe us 1016TNTES TOU NMPWIOU, Tou €vatou e tou Geutepou ktA. Etal, 1o 1862
EUNVEUOPEVOS and tn pouaikh tou naideia, S1atinwaoe Tov «kavova Twv oKtapwy», uno-
otnpidovtas Ou Petd and pia oelpd entd «avopolwv» otoixeiwv akodouBouv dina entd
nou «enavanapBdvouv» us 1816tntes twv nponyoUpevwy. O Newlands napouciaoe us
16¢€s Tou 10 1864 otn Xnpuikh Etaipegia tou Aovdivou, n onoia dpws apvhBnke va us
dnpoaoieloel, yiat unhpxav npogavh dtona, 6nws yia napddeiyua 6u o oidbnpos
«ENPENE» Va €xel NAPOUOIES 1010TNTES PE T0 OEUYOVO Kal O PWOPOPOS PE TO Payydvio.
O npwtos nepiodikés Nivakas Twv OTOIXEIWV NAPOUCIACTNKE
diyo npiv ané to 1870 and 1t Pdoo xnpikd Mendeleev. Ytov
Nivaka Tou Ta XNPIKA OTOIXEIQ KATtataxmnkav anod 1o OToIXEI0 PE T
edapputepa dropa npos autd pe ta PBaputepa. O1 opildvues
YPOPUES TOU Nivaka ovopdotnkav nePiodol kal oI KatakOpUPES
otnes ovopdotnkav opdades. Ta otoixeia nou eixav NapdUoIEs
1616Tntes tonoBetnBnkav otnv idla opdda. O Mendeleev Oxi
HOVO €ixe tnv 0EUOEPKEIQ va aPNOEl oTov Nivakd ToU KeVEs BETEIs

D. Mendeleev (1834-1907).

Zro fiphio tov «Apyés yla otoixeia nou &gy gixav akéun avakadu@Bei, anid oe noAnés
Xnpeiag» ovotpatonoinoe i i 3 3
g 16€eg TOU Kan EmvSnoe NEPINTWOEIS NEPIEYPAYE IKAVOMOINTKE Kal Ts 1616TNTES WV OT0I-

oV nePLOSIKG mivaka

tavtéypova pe o Teppavs XEIWV MOU «€AEINAVY.
A. Mdyep.

1.2 Ito onuyegpa: O ouyxpovos
nep1odikdés nivakas

O ouyxpovos neplodikéds nivakas €ival yia katdraén
TWV XNUIKWV OToIXElwv katd autovia atouikéd apib-
uo6. NMepinapPaver entd opiOVUES YPAUUES, Ol OMOIES
ovopdadovtal nepiodol, kal SEKAOKIW KATAKOPUPES
othnes, ol onoies ovopdlovial opades. Ta evyevij agpa etvan Gxpopa, Goopa,

H 1n nepiodos nepifapBavel SUo otoixeia, evid n E°;‘;“;;;5‘{g;;},ﬁg*:;‘;giﬁf;‘lm
2n kai n 3n nepiodos okt otoixeia N kabepia. H 4n | peteopoloykd pralovia, yiad éyet puxpn

ukvot)ta kat Sev katyetat.

Kal n 5n nepifapBdévouv and 18 otoixeia n kaBepia, ® To véov (Ne), 10 apyd (Ar) ke 0 xpvnrd (Kr)

XPNOLIOIO0TVTAL OTOVG NAEKTPIKOTG

evid n 6n nepiodos nepiNapPAavel 32 OTOIXEID, EK TWV | oolives exkévoons, Snladi otous swlveg
p p p p QOTEVGY S1apnpioemy.
onoiwv ta 14 Bpiokovtal oe napdptnpa €Ktds ouU




— O nep1odikés nivakas

neplodikou nivaka. H 7n nepiodos dgv €xel oupnAnpwOei akdun.

Ortav penetwvtal ta otoixeia kat au&ovia atopiké apiBud napatnpeital pia oxetka
kavovikh enavannyn, 6nAadn pia nepiodikdtnta, ous 1I610TNTES Tous. Ta OTOIXEid Nou
Bpiokovtal ownv iGla opdda éxouv NapOUoIes XNPIKES 1016TNTES, v ol 1610TNTES TwWV
otoixeiwv nou Bpiokovtal os pia nepiodo petaBaniovial npoodsutkd kal €tol odnyou-
HOOTE OT0 VOPO s NepIodIKOTNTas.

Noépos tns neplodikdtntas:

O1 1616TNTESs TWV XNUIKWV OTOIXEiwV gival nepIodikn cuvdptnon tou ato-
HIKOU tous apifpou.

Oplopéves opddes otoixeiwv tou nivaka €xouv 101aitepa ovopata. Etor:

* 10 OToIXEia s 1ns opddas, ektés and 1o udpoyodvo, ovopddlovial ankdnia,

* 10 OToIXeld tNs 2ns opddas ovopdlovial ankanikes yaies,

* 10 otoixeia tns 17ns opddas ovoudlovial adoydva Kal

* 1a otoixeia s 18ns opddas ovoudldovial euyevn agpia.

MEPIOAIKOZ MINAKAZ TQN ZTOIXEIQN

1.3 Ta pyérania ka1 ta ayétania otov neP1odikd nivaka

Ta xnuikd otoixeia pe Bdon us 1616TNTES
tous Siakpivovtal enions o€ pétafda Kal
apéranna. Ytov nepiodikd nivaka ta apé-
taifa katanapBdvouv v «endvw Oe€Id
nepIoxny», eva ta pétanna, nou eivar noAy
nepIoodTEPa, KatadapBdavouv tov unénol-
no nivaka.




O nep10dikés nivakas —

1.4 Nati und@pxouv xnHiIKaG otoixeia ge napopoles 1616TNntEs;

Ta dropa v XNPIKOV otoixeiwv anotedouvtal and €vav nupnva Kal 1 NAEKTpOvVIa Nou
Kivouvtal yUpw and autdv. Ta nAektpdvia evds atdpou Oev éxouv 6Aa tnv idia evépyela.
Ona 6oa éxouv napandnaola evépyeia Kivouvtal otov id1o Xwpo yUpw and tov nuphva
Kal Bewpeital 6u dnpioupyouv pia «oufada» naektpoviwv. Ooa PBpiokovtal nio Kovida
oTov Nupnva, oty npwn oufada, éxouv tn Alydtepn evépyeld, autd nou Ppiokovtal
ot deltepn ouPdda €xouv NEPICCOTEPN EVEPYEIQ, AUTA NMou PBpiokovial otnv tpitn ako-
ha neploodtepn KA.

O11816TNTES TV XNIKWVY oTtoixeiwv kaBopidovtal and tov 1pdno Nou €ival Katavepn-
péva ta niektpoévia ous ouPdades. Ta otoixeia twv onoiwv ta dropa €xouv tov iblo
apiOpo6 nAektpoviwv otnv e§wtepikn oufada, dSnAadn otnv nio anopakpuopévn
ouPdada and tov nupnva, €xouv NAPOUOIES 1016TNTES.

Eivai G¢ua... Xnueias

To otoieio 110

To 2001 n IUPAC (International Union of Pure and Applied Chemistry), oxeS6v 6 xpdvia petd and
my Ipdt) avapopd arnd pia epeuvitiki] opdda pe emkepadig tov S. Hofman oto Darmstadt tng
I'eppaviag, emPePainoe v avakdAvyrn tov texvitot otorxelov pe atopuks aptdud 110. To otot-
xeto tonoBetjOnke oty 71 nepiodo kar 101 opdda tov neptodikov nivaxa. ‘Onmg mpoPAénovy o
Sradikaoies g IUPAC, tov np@to AGyo yia 1o 6vopa Tov VEOU OTOLXeloL elyav Ol EMOTHOVES Ol
omnofot to avakdAvypav. H opdSa tov Hofman npdtewve to 6vopa Darmstadtium (Ds) mpog tipr] tg
neplox1ig otnyv omoia napaockevdotnke. EAdyiota dropa Ds éxouv mapay0el katd ) Sidpkela puag
mupnvikyg avtidpaong obvingng muprjvev evég 100témov tov poAspdou pe éva tdtono tov vikeAiov.
To Ds 8ev vndpyet kabBsAov oto nmeptfdAdov kat 1 obvropn {wi) Tov Se Srapkel nePLOCGTEPO OIS €var
XtAtoot6 Tov SeutepoA€NTOL, Pia Kat ta dTopa Tov ototyeiov Staon@vial OpEomS e EKIOMIIL] KTl
voPoliag a. Ot emotfjpoveg npofAénovv 611, av anopovodel, Oa eival oteped pe petaddiky Addppn
fowg ykpila 1] aonpévia.

Inyés: 1. Xnukd Xpovikd 12/2003, 2. www.iupac.org/newsl, 3. www.webelements.com/

Apaoryproryra: Mnopeite va evtonioete otov mePlodikS mivaka otolyeia pe ovépata
MEPLOYADY, KPOTHV, MOAEMV 1] OVOpOTa EMOTHEVOV;

EPQTHEEIE - AZKHEEIZ

1

1. Na d10Tun®aoEete 10 VOO NS NePIOBIKOTNTAS. 1
2. Toia ntav n avdykn yia v tagvopnon Twv OTOIXEIwY; 1
3. TMoia opdda tou nepiodikol nivaka ovopddetal opada twv: 2 3

a. adkadiov, B. adkaAikdy yaidy, y. adoydvwv kal 6. euyevdv agpiwy;
4. Nws ovopdalovial ol opIlOVUES CEIPES Kal MMS O KATAKOPUPES OThAES OTov

neplodiké nivaka tou Mendeleev kal oto cUyxpovo nepIodikd nivaka; 2
5. Mooes €ival ol nepiodol kal NOoes ol opAdes 010 oUyXPovo NePIOdIKG NiVAKA; 2
6. Xe noia nepioxn Ppiokovial ta pétanna Kal o€ noia ta apétanna oto oUyxpo-

vo neplodikd nivaka; 4

7. Me noio KPITNPIO KAtatdooovtal Ta OTOIXEIa 010 oUyXpovo neplodikd nivaka; 1




— 2. Ta ankania

O1 AgCeis 06ba kal notdoa, vatplo kal kafio xpnolpyonolouvial cuxvé otnv KaBnpepivh
pas (wn. Nvwpilete dpws U dAes autés ol AEEEIS oxeTiCoval PE TS OTAXTES TWV PUIDV;
H apaPikn A€En yia us otdxtes twv eutwv ival al gali, v n enions apafikn A€En
galaj onpaivel kapévos, anoteppwpévos. Anod s AEEEIS AUTES NPOEpxetal TOOO N NEEN
adkania oo kal n A¢En kanio, 1o évoua evos and 1a xNUIKG OTOIXEIa MOU avAKouv
ota adkania.

‘Evvoles kield1a: ankdania e neplodikés nivakas ® onpeio théns e onpeio NNENs @ Katudy

® nAektpoVIo

Otav Oa éxete pedetnoel tnv evotnta autn, Oa pnopeite:

1. Na evtonicete tn Béon twv ankadiwv otov nepiodikd nivaka.

2. Na avaQEPETE OPIOPEVES KOIVES 1810TNTES Twv adkaniwv.

3. Na O1anIcTOVETE NEIPAPATKG OPICUEVES PUOIKES Kal XNPIKES 1016TNTES TOU vatpiou
Kal tou kaniou.

4. Na ypAQete TS I0VUKES €§10M0oels TNs aviibpaons evos ankaniou pe 1o vepo.




Ta afikadia —
2.1 l'evika

Ankadia ovopdlovtal ta otoixeia s 1ns opddas tou
nepiodikou nivaka nAnv tou ubpoydvou. Ta otoixeia s
opddas v adkaniwv ival 1o AiBio (Li), o vatpio (Na), 1
kanio (K), 1o pouidio (Rb), 1o kaicio (Cs) kal 10 PPAYKIO
(Fr), 0 onoio €ival aotaBés texvntd otoixeio kal Oev 10 CUVO-
vidue ot euon. Ona ta otoixeia s ouddas twv ankadi-
wv avhkouv ota petadna kar eival noAu dpactukd xnpikd
otoixeia, yr autd O cuvavivial efelBepa otn uUon,
annd Bpiokovtal YOVO Og XNUIKES EVAOEIS.

2.2 I1816tntes twv afdkafiwv

MEIPAMA AianiotwvoUpe HEPIKES anod us 16160tntes twv afdkafiwv pe tn
enidei§ns BonBeia tou vatpiou.

1. And 10 vatpio nou QuAidooetal oe doxeio e
netpénalo KOPOUPE PE TO Paxaipl éva Kopudu
o€ péyebos pakns.

2. Xe éva nothpl Céons twv 500 mL, nou nepiéxel
QMIOVIOPEVO VEPO PEXPI Ta 3/4 tou UYous Tou,
npooBétoupe Aiyes otaydves and to Oeikin ¢ai-
vono@Baneivn kal pe tn BonBeia ts AaPidas
pixvoupe 0 KOPPGU Tou vatpiou.

a. [olo cupnépaoua NPOKUMTEl yia th okANPo-
ta Tou vatpiouy;

B. Ti xpua éxel 10 VATpIo otnv Npdo@aATtn Toun;

Y. lMolo cupnépaopa NPOKUMTEl yIa TNV NUKVO-
o Tou vatpiouy,

6. Ti xppa anoktd 1o SIGAURIA MOU OXNPATIOTNKE;
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To Na €ival paflaké kar pnopei va konei eUkona Pe paxaipl.

‘Exel apyuponeukn petandikn Aauyn.

‘Exel jIKph nukvotnta, sival eAapputepo and 1o vepo.

Avudpd pe to vepd, ondte oxnpatidovtal kaudvia vatpiou, avidvia udpoteidiou
(OH™) kar ekAuetal udpoydvo, cUPpwva Pe TN XNPIKA e€iowon:

2Na(s) + 2H,0(l) — 2Na*(aq) + 20H (aq) + Hx(g)

To d1édAupa nou nepiéxel otayodves paivoiopBaneivns anoktd epuBpoimdes xpua,
yiati napdyovtal aviévia OH™. Avdnoyes pe us 1I616TNTES ToU vatpiou ivar kai ol 1616-
ntes twv unodoinwv afkaniwy.

‘Etol ta adkénia:
Eivalr pafaka kar pnopouv eukona va Konouv JE To paxaipl.
‘Exouv yevika pikpn nukvotnta. To AiBio, 1o vatplo kal 1o kdAio gival eagputepa
ano 1o vepo.




— Ta afdkania

‘Exouv xapnia onpeia th§ns, yI’
autd  xapaktnpidovial  €UTNKIA
pétanna.
O&eibwvovtal sukofa and 1o
oCuyovo tou agpa, yI’ autd puado-
oovtal oe 6oxeia pe netpénalo.
To AiBio avudpd nnia pe 1o vepod,
10 VATPIO Nio dpactKd, eV N avti-
dpaon tou kaniou e 1o vepd €ival
Biain. Katd v aviibpaoh tous pe
10 vepd oxnuatidovial Kauodvia
ankaniou, aviévia udpoteldiou
(OH™) kar ekAvetar ubpoyovo. To
diaAupa nou nepiéxel otayoves @aivolopBaneivns anoktd epubpoides xpwpua,
ylati napayovtar avidvia OH™, ta onoia kaBiotouv 1o didAupa Baciko.
Ta adkania éxouv otnv eEwtepikn tous ouPBada 1 nAektpdvio, To onoio pnopsi eUkona
va anoonaotel and to dtopo. Etol npokUntel éva BUKE POPTOUEVO 16V PE GOPTIo +1.

Na® - Nat + 1e

Mivakas 1: O1 puoikés 1616Tntes twv afdkafiowv

XNHIKO oupBolo  atopIkos puoIKN nukvotnta o€ onpeio onpeio
otoIxXEio apiBuos Katdotaon g/mL otous 20°C  th§ns (°C) PBpacpou (°C)
AiBio Li 3 oteped 0,53 180,5 1342
VatpIo Na (N oteped 0,97 97,8 890
kanio K 19 oteped 0,86 63,6 754
poupidio Rb 37 otEPED 1,53 38,9 688
Kaiolo Cs 55 oteped 1,88 28,5 690

Av otov napandvw nivaka napatphooupE Ta onpeia théns, ta onpeia Bpaopou kal
Us nukvotntes, Ba dianiotwooupe 6T, KaBws autdvetal o atopikds apiBPods, Ol PUOCIKES
1I616TNTES TwV otoIxeiwv pias opddas napouacidlouv Babuiaia petaponn.

!EPQTHZEIZ — AZKHZEIZ _

1. MNola otoixeia ovopddovtal ankania; 1
2. Nao avOQEPETE TS PUOIKES Kal XNPIKES 1616TNTES Twv ankaniwv. 2
3. Pixvete pe npoooxn &va PIKpG Kouuau vatpiou oe vepo. 4

a. Na ypdyete t xnpikn egiowon tns avtiibpaons nou Ba npaypatonolinBei.

B. To didAupa nou Ba npokUyel and v nponyoUpevn aviibpaon Ba eival
6€Ivo, Bacikd N oudétepo;

4. To vatplo puidooetal os 6oxeio e netpénalo. MNat npootateUetal Ye autd

oV TPOoro;




Ta adkania

AAKAATA KAI ANOGPQITINOX OPTANIZMOX

Kabe kittapo nepipdlie-
tot ané pua pepfpdvn n
omoia ovopdletar mla-
opatiki] pepPpdvn. Avtr
EMTPEMNEL TNV EMKOLVOVIQL
TOL E0WTEPIKOV TOL KLTTA-
pov pe Tov e§MTEPIKS TOL
X®OPo, EAEyyovtag «tt pai-
VEL 010 KUTTOPO KAl «TL
Byaiver ané avtd.

"Eva and ta ovototikd
¢ TAQOPOTKIG pepPpd-
Vi) eival pia 181k1] mpo-
teivy, 1 onola nailer to
POAO g «avIATaG» 16VIwY
vatpiov kat kadiov. H
«avtAia» avtr] Stao@aAi-

Cerva yivetat 1 aviaddayi] tov 10viov pe 1€1010 puOpd, Gote 1) HEPLEKTIKGTITA O€ 10Via KOAL-
0L OTO EOWTEPLIKO TOL VEVPLKOU KLTTAPOL var eivat TOAG peyadltepr) and 6,1 otov e§mtepikd

XOpo Kat, avTlOET™G, 1) MEPLEKTL-
KOt Ta o€ 16vta vorpiov va eivan
oAU pukpotepn).

O pnyaviopdg pe tov omoio
€va VELPLKG KUTTapo S€xetol Kot
petadider epediopota otnpieton
akplfeg otr SloPpopeTiKI| Mmepte-
KTIKOTITO LOVIOV KaAiov avapeoa
OTOV E0WTEPIKS Kal OToV e§mTepL-
K6 Y®po. AV 0 EOOTEPIKOG KAl O
eEWTEPIKOG YWPOG EVOG VELPLKOU
KUTtdpov €xouvv v (Ola meplekt-
KGu)ta og 16via KaAfov, téte avtd
1o kUttapo Sev pmopel ovte va
Seytel olte va petadwoet epedi-
opata. Ta tomkd avaloOnuikd,
Aourdy, kdvouv autd akplfog:
nopepnodifovy  mPoowpvd Tovg
P Yaviopols pe toug omoiovg
e€aopadiCetor 1 Srapopetiky
HEPLEKTIKGTITO O€ 16Via KaAfov
p€oa Kat €€m aré to KUTtapo Kat
€101 10 KUTTAPO «VAPKOVETOL>.

Apaoryproryra: Na GUYKeVIp®-
oete TANPOPOPTeS yia 1) Agttovp-
yio TV VEUPIKGY KUTTAP®Y KAl T
petddoon) twv epedopdtwy.

http://www.emc.maricopa.edu/faculty/farabel/BIOBK/BIOBOOK/NERYV .html




— 3. Mepikés 1616tntes
Kdal Xphoels twv petannwv

H npoiotopia kal n iotopia tou avBpwnou onpato-
b6othBnkav and ™ xphon twv uAikdv. Avaueoa
otov AvBpwno kal ta uAika avantuxBnke pia oxéon
apeidpopns €€€AIENS.
Tov npoiotopikd AvBpwno, Nou xpnaolponoloUoe
NV Nétpa ws povadikd udikd yia TV KAtaokeun
epyansiwv kar énAwv katd tnv nadaioiBikh kai veo-
AIBikN enoxn, 01ad€éxBnke o dvBpwnos nou avakdduye nws n (wh tou Ba yivotav nio
gukonn pe i xphon twv petdndwy. H «Enoxn tou xadkoU» kai n «Enoxn tou cidhpou»
nou akoAouBnoe chpavav v auyn Tou NOAITtICPOU, 6Nws ToV EEPOUPE ONPEPQ.

‘Evvoies ki€i61a: andn avukatdotaon ® pacukdtnta e Kpduata ® pétanna e ol
® neplodIkdS Nivakas

Otav Oa éxete pefetnoel tnv evotnta autn, Oa pynopeite:

1. Na enionpaivete tn 6éon twv petdAnwy otov NepIodikd Nivaka Twv OTOIXEIwV.

2. Na avaQépete us PACIKES PUOIKES 1I810TNTES TwV PETANAwWV.

3. Na npoPnénete ta npoidvta nou napdyovral étav éva pétanio npootiBetal og apaid
d16Aupa o&éos h og didAdupa diatos evés andou petdniou.

4. Na ypAQete TS 10VUKES EEIOMOEIS TWV NApAnavw avudpaoewy.

. Na dianiotwvete tn diapopd dpacukdtntas Petagy dUo petdnwy.

6. Na ouoxetiCete tn xpnon twv PetdAdwy Kal v Kpapdtwy Pe us katdAdnAes katd
nepintwon 1816TNTes.

(9]




Mepikés 1610tntes ka1 xpNoeis twv petdddwv —

3.1 Méwanna kai apéraiia

Ta pérania PBpiokovtal oto aplote-
p6 TWNpa tou neplodikoU nivaka.
Eival pn avavewoigol @uolkoi
népol Kal Ppiokovial oto oteEPEd
@Aold s ns, ouvhBws pe n
HOPPN EVWOOEWY PE OEuydvo h
Beio. Ta pértanna nou Oev eival
dpaotkd, 6nws o dpyupos Kal o
xpuoos, Ppiokovtal o €lelBepn
Katdotaon ws autopun.

MEIPAMA AlaniotwVoUpE PEPIKES 1610TNTES Twv petdnfwv.

1. Maipvoupe oUppata h Aentd euAda and weuddapyupo,
apyupo, apyinio (afoupivio), xanko.
a. Mola €ival N QuUOIKA TOUs Katdotaon os Beppokpaaia
nepiBdaniovtos;
B. Ti xpwpa €xouy;
2. Me €va kepi Bepuaivoupe 10 éva Gkpo twv Petdniwy Kal
ayyiCoupe 1o dnno dakpo.

w
=
=
(<}
>
O
X
=}
<=}
[

Mapatnpoupe:

Ta pétanna eival oteped owpata, pe e€aipeon tov ubpdpyupo nou eival uypods. Exouv yevikd
apyuponeuKo XpwHa (ektds and 1o xpuaod nou eival KITpIVwnos Kal 1o XaAKO Nou €xel KOK-
Kivn andéxpwon) Kai «petafdfikn» Adpyn kai eival kadoi aywyol tns Bepudtntas. MNapouoid-
(ouv aképn éva oUvono KOIVMV XapaKINPIoTUKWY 1I610thTtwy, ol onoies divovtal otov lMivaka 2.

Mivakas 2: 1616tntes petaniwv Opottnta — Srapopd

1. Exouv peydnes nukvotntes. T Bdor) TV KOWGV YapaKT)-
2. ‘Exouv uynAd onpeia thens. PR EIb IR B %mrl
ald kot oty emotjpn

3. ‘Exouv uynid onpeia Bpacpou. ovykpotovvtar  opddes. Ta
) ’ ’ ’ napddetypa, ot KOweg 1816tn-

4. Eivar kadoi aywyoi tns Beppodtntas. e xapaktpilowy jua oelpd
5. Eivar kafoi aywyoi tou nAgKpIopoU. and otoyefa o pétadda, 1
widtta oplopévov {dwv va

6. Eivar edatd, 6nAadn pnopouv va dmdoouv eAdoparta. BnAdovv ta pKkpd TOLG Ta
, . ] . { A q

7. Eival 6Akipa, 6nAadn pnopouv va dwoouv olppata. xapaxupier og Gnacuxd

KAl  OPLOPEVODV  QUIBY  va
piyvouy ta gpUAla touvg To Xel-
ORAOI O KAVOVES £XOUV Ts £€QIpE0EIs ToUs. Etal ungp- | POV te Xapaxmmpilet os gu
Mofdra. Aképn Spwg Kat oe
xouv petania pe noAU pIKPES MUKVOTNTES, Onws 10 NIBI0, | owovopks-mohtks  enfmedo
10 VATPIo KAl 10 KGAIo, Kai PEtanAa pE OXeukd xapndg | O Xopes pe faon xupios to
) ] o i ) Katd KePaAfy €1066npa yopi-
onpeia téns kal Bpacpou, énws o uSPAPYUPOS MOU EIVAI | Loviar oe yopes Tov avarrtoy-
UYpéS PEVOL, TOL OVAITUOCGPEVOL
' KOl TOV TPITou KGopov.




— Mepikés 1616tntes ka1 xphoels twv petanlwv

3.2 O1 avudpaosis twv petdddwyv pe apaid diadvpata o§éwv

MEIPAMA Aianiotwvoupe tn diagopd dpactikétntas petagl payvnaiou,
apyidiou, aiIbhpou, xadkoU kai udpoyovou.

Y& ©€00epIs SOKIPaouKoUs ownnves apiBunué-
vous and 1o 1 ws 1o 4 nou nepiéxouv O1dNU-
pa  udpoxdwpiou, npooBétoupe piviopata
payvnoiou otov Mpwto, apyifiou oto GeUtepo,
01dhpou otov TPIo Kal xankoU Otov TETaPTO.
Y10 otépIo tou deltepou SoKIPAcTuKoU owh-
va Npoodppoloups eva pnandvi.
a. Moia cwpatidia undpxouv oto didAu-
pa HCl;
B. T napatnpouue oe kGBe dokiyaotkd ownnva;
y. Eivai ibia n évtaon tou @aivopévou o€ d6AoUs Tous owANVES;
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e Yta diadupata HCIl undpxouv 16via HY(ag) kar Cl™(aq).
HCl(g) 2> H*(aq) + CI"(aq)

* Me v npooBhkn piviopdtwy payvnoiou, apyidiou kar cidhpou ota diaduuata 1, 2 kal
3 avtiotoixa, napatnpoupe va napdyovial puoanioes kal ouyXxpovws 10 Pnandvi oto
29 ownhva pouckvel, v oto diddupa 4 1o onoio nepiéxel xankod dev napatnpeital
Kavéva qaivopevo. To payvholo, to apyidio kal o aidbnpos avudpolv pe ta Kaudvia
udpoyovou, H*(ag), nou éxouv napaxdei and m diaAuon tou udpoxAwpiou oto vePo.
Me auté tov 1pono ta kaudvia ubpoydvou, H(ag), tou diadvpatos avukabictavial

and 16via Mg?*(aq), Al**(aqg) kar Fet?(aqg) avtiotoixa. Ané v avtipaon napdayovial

uépia ubpoydvou, Hy(g), 1o onoio gpelyel and to didAupa e tn popeh uoadidwy Kal

QOKWVTas MIECEIS OTa TOIXWUATA Tou pnadovioU 10 pouckmvel. Tautdxpova o SokIpa-

oukés owdnvas Beppaivetal, yiat n avtidpaon ival e§Ogppn. O1 10VUKES €EI0MDOEIS

Ol Oroies NepIypapouv 1a GpalvOUeva eival:

Mg(s) + 2H*(aq) — Mg?*(aq) + H,(9)
2Al(s) + 6H*(aq) — 2AI3*(aq) + 3H,(g)
Fe(s) + 2H*(aq) — Fe?*(aq) + H,(9g)

Me napopolo 1poéno ta pétadia autd avudpouv Kal pe apaid didAupa Benkou o&g-
0s, v 0 xadkoés dev avudpd pe diadupa HCI A apaid didAupa H,SO,.

e H avtibpaon 6ev npayuatonoigital pe tnv idia évtaon o€ 6Aous Tous doKIpaotkoUs
owAnves. H napaywyn guoanidwv oto dokipaotukd cwnhva, 0 onoios NePIEXel 10
payvnolo, addd kar n dvodos tns Bepuokpacias tou gival Mo €viovn and 6,u ot
owAnhva tou apyldiou Kal auth nio évtovn and 6,1 oto owAnva tou cidnpou.

Tupnépaopa: To payvholo ival nio dpactkd and to apyidio kal autd and to aidnpo.
Ta twpia autd pétanna sival nio dpactkd and 10 udpoyodvo. Alydtepo dpactikds and 1o
udpoyovo gival o xadkds o onoios dev avudpd pe 1 HY(ag). H didtagn twv névie autdv
oToIXeiwv Katd oglpd eAattwpévns dpaoukotntas ival:

O1 nponyoupeves avubpdoels ovoudlovial avudpdoeis anfins avukatdotaons.




Mepikés 1610tntes kal Xxpnhoels twv petdAdwv —

3.3 H andn avukatdotaon

Avubdpaoeis anfins avukatdotaons ovopalovial autés ous onoies éva pétanno

avukaBiotd kaudvia udpoyévou, H*(aq), o opiopéva Sianupata oféwv h ta

16vta evos addou petandou Alydtepo SpactikoU and autd os SiaAvupatd tou.

e [ws dpws éva pétanio avukabiotd ta H*(aq) h ta 16via evés andou petdinou oe
éva 61dAupd tou;

MEIPAMA Aigmotwvoupe tn Siapopd Spactikétntas petagu cidbnpou kai xaﬂKo(J‘

MpooBétoupe og éva notpl (gons twv 100 mL péxpr tn péon
biéAupa Benkol xafkou, CuSOg, kal Baloupe éva oIOePEVIO
KapQi €101, OOTE éva PEPOS Tou va egxel Tou S1aAUpaTos.
a. Ti xpapa €xel 1o didAupa tou Beikou xafkou;
B. Ti napatnpoUpe petd and 3 nepinou Aentd:
i. Oto WNpa tou Kap@iou nou gival BuBiouévo oto didnupa;
ii. oto xpwpa tou diaNupatos;
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* To didnupa Benkou xankou, CuSOq4(aq), eival unie, 616t nepiéxel 1bvta Cu?+(aq) ta onoi-
a npokuntouv katd i didduon tou CuSOy(s) oto vepod, oUuPpwva PE TV eiowon:

CuSO,(s) ™, cu?*(aq) + SO% (aq)

e To tunpa tou o1depéviou kKapPiou nou eival Bubiopévo
oto d1dAupa anoktd €va KaoTavoKOKKIVO XpWa, yiat
enNIxankvetal eEwTepIkd, v 1o dIdAupa anoktd pia
npdoivn anoéxpwaon.

O1 adnayés autés ogeinovtal oto yeyovos Ot ta 16via Cu+(aq) avukabiotavial and
16vta Fe*(aq) oUppwva pe v e€icwon:

Fe(s) + Cu2*(aq) —2 Fe2*(aq) + Cu(s)

Ta atopa xadkou (Cu) nou napdyovial enikédBovtal oto oIdEPEVIO KapPi Kal 1O M-
xadk@vouv. KaBws oto didAupa Alyooteouy ouvexms ta 1évia xadkou kal au&avovtal
1a 16vta 010Npou, 10 apxIKd PNAE XPWHa ToU PETaTpénetal olyd-olyd og Npacivwno, nou
oeinetal ota 16via Fe?+(aq). H npaypatonoinon s avtibpaons anins avikatdotaons
pas odnyei oto cupnépaopa 6t o oidnpos sival dpactkdteEpo petanno and to xanko.

‘Exoupe ndn &gl in ogipd Spacukdntas névie otoixeiwv. Me tn BonBeia avanoywv
neipapdtwy, ta pétaida pad pe 1o ubpoydvo diatdxinkav o€ pia oglpd dpacukoNtas,
n onoia ovopddetal NAEKTPOXNHIKN O€1pd twv petdAfiwy.

YupPonikd ta dpaocukdtepa pétadna onueivovtal pe peyanUtepa ypdupata.

e [l6te dpws unopel va npayuatonoin®ei pia avtidpaon andns avukatdotaons;
Kd&Be pétanno pnopsi va avukataothoel o éva diddupa pe pia avidpaon annns
avuKatdotaons:
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a. ta 16via twv petdndwy nou ivar Aliydtepo dpactukd and auto,
B. ta kaudvia udpoydvou oe opiopéva dianupata o&Ewv, epoéoov 1o pétanno eival
dpacukétEPO and 1o udbpoyodvo.
Etol, n avibpaon Cu(s) + 2Ag*(aq) — Cu?*(aq) + 2Ag(s) npayuatonoieital, neidh o
xankos ival nio dpactukds and v Apyupo, v n avtidpaon Ag(s) + H*(aq) — -
dev npaypatonoieital, eneidh o apyupos eival Aiydtepo dpactkds and 1o udPoydVo.

3.4 Ta kpGuata

Av €va o16epévio kap®i kal éva atodivo koutaddkl Yeivouv 6w oto pnankédv yia PepI-
Kés eBOouddes, 10 Kap@i Ba okoupldoel, yiat avudpd pe to 0fuydvo Tou aépa, VD TO
koutandakl npakukd 6 Ba anddoiwBel. AvapwtnBnkate yiat; To kap@i €ival kata-
okeuaopévo and (nepinou) kaBapd oidnpo, evw 1o koutaddkl and atodni, éva peiyua
o1dnpou pe dvBpaka, 1o onoio eival éva kpdpa.

Ané tn 2" xidietia n.X. o1 avBpwnol dpxicav va kataokeudldouv véa ufikG e
kKadUtepes 1010TNTES, T Kpdpata, pe avapeign kar katdAAnAdn enegepyaoia dlapdpwv
petdndwv. Eva and ta npta Kpauata nou xpnaolyonoinoayv gival o pnpouvt{os, nou
eivar peiypa xankou Kal Kaooitepou.

Kpdpata gival ta udika nou anotedoUvtal ané 6Uo n nepIoootEPa otoixeia, anod ta
onoia to éva touddxiotov gival pétanno, kai eppavifouv us 1I616tntes Twv petdniwy.

Yhuepa onavia kataokeuddovtal avukeipgeva and kaBapd pétanna. Me tnv katdddnAn
avaueign dnuioupyoupe UNIkG pe eMBUPNTES 1016TNTES, ONWS YeydAn okANPATNTA, avioxh
ot S1GBpwon Kkal otn okoupld, 181aitepn payvnukh Kal NAEKTPIKA CUUNEPIPOPE KTA.

MNa napddeypa, o opeixankos, kpdpa xankou Kal weudapyupou, eival nio okANPos
1000 and tov kaBapd xadkd 6éoo kal and tov kabapd
l]JEUﬁOpYEJpO. O xuﬁuB,as (atoan), Keopo f)lénp?u—av— 0 Xeikoy efven puBodoyixs 1pé-
Bpaka, eival mo okAnpés Kal avBektukds and 10 oidNPo. | cwmo, yiog tov Apn kat Wpvti
YUVNOws MePIEXEl O PIKPG Mocootd kal aAda pétadna, | tov okvbikos Maot tov Xaddfov,
z . , , Ol OIIolol KOTOolKovoav Otov
ONWS TO XPWUIO MOU TOV PETATRENEI OF AVOGEIOWTO KAI TO | [16vro, ket motedetar G efvar o1
vikéio nou tov kaBiotd eAatd kal 6AkIYo. XpNoIYonolgi- | mpétot ot onofor enegepydom-

P P . , P kayv 1o oiénpo kat Snpiovpynoav
al, Kupiws, ws dopikd uAikd OtNV KATAOKEUN Kupiwy, P ]
«Bropnyavior. "Hrav ekmAnkuxol

YEQUPWV K.a. ZTnv agpovaunnyikn, addd Kal otnv Kata- | petadovpyof kar eE6puEay oidn-

okeun NapaBupOEUARWY XpNOIHONOIOUVTal KPAPATa Tou | PO dpPYepo ket yalkd ang ta
0] pPOo® pnoiy pau noAvdpBpa petadleio g ydpag

XaAvpag - Iotopkd ovoryeio

afoupviou, ta onoia gival eAagpid, okANPA Kal 6 OKOU- | 1oug, wa onofa rfrav oe Aewwovpyia

pialouv, annd sival noAu nio akpiBd and to atodn. PEXpL Kat Tov 206 aryvar.
ovopacia Kpapatos ouotauka XPNOEIS
vioupafdoupivio Al - Cu - Mg - Mn agpovaunnyikn
xénuBas Fe pe 0,2 - 1,8% w/w dvBpaka efatpia, poufeudv
pnpouvt(os Cu-Sn ayanuata, Kapnaves
opeixankos Cu-12n ayaduata
obovuatpiké apdnyaua Hg - Ag-Sn-Zn obovuarpikn
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Eivatr Oépa... Xyueiac

AAXNOTEG: TV dpaye payot 1] EMOTHROVES PG GAANG emMoOXKG;

H Xnpeta, n emotjpn g 6Ang kot tev petafoddv g, népace amd moddd Siago-
peukd otddia. H peyadtepn Spwg xpoviki nepiobog pedétng tov Wbotjtov g
GAng etvar avt g AAynpefag. H Aé€n Adynpeia eivor apafiki 1] eAAnvoapafiki).
Opropévor vmootnpiouv Gt 1) Aégn mpoépyetat and to apapiks dpbpo «ad» kat v
eAAnviki A€€n «xupder, evad dAdot ané v apapiky pida «Khem» (yep) mov onpaivet
padpn yn, dndady edpopr yn.

v Ae§avpera g Atydmrtou, onpeio ouvavinong tov eAAnvik@y, atyvrta-

Owoyéverr AAynpuoredy . . ) . p 2 g
KGOV Kl avatoAlKOV TapadGoemy, OUYKEVIP@ONKAY Ol MPOKTIKEG YVOOELG ALOVOV

Kat yevijOnke éva ovolo TeXVIKGV ouvtaydv e KOPLo OKOIIG T PETATPOII] KOL-

VoV petdAAov oe GAAa moddtipa, dnwg dpyvpo kat xpuod. Avtol mov ackotoav
QUTEG TG TEXVIKEG, ot AAXNIOTES, Ti¢ meptéfadday pe pootkdra kat Yprjotponotoboay addnyopiki] yAdo-
oa. H niot kat 1 eppovij tov AAYnpotdv oto otéyo toug elye og agetnpia ) PAoco@ikij drioyprn tov
Aprototédn yia v mpoéevorn) g BAng odppuva pe v onofa 6Aa ta vAIKE odpota mpogpyovtatl and po
npwrepyrki] ovoie. Ot AAYnpotég nioteay u elivar Suvatr 1) petatport] evog ynptkot atolyeiov oe dAAo, apkel
va Ppebel to katdAAndo péoo petaotoiyeiwong, 1) prlosoyuxij Aiboc. Tlapdlinda, dpog, niotevay du Ha e§aopd-
Aav otov avBpomo v abavaoia, avakaddmtoviag pa ovoia mov Ba Oepdrieve GAeg tig aobévetes, to eliéipo
¢ {wijg.

H Xnpefa ogetdet modAd otovg AAxnpiotés. ¥ avtols amodidetat 1) npwtapyiki 6éa tov ynpikos ouvp-
BoAiopod, i avakdAuyn apKeTOV XNHIKGOY OTOLelov, 1) amopévoor) Kat 1 pedét) ToAAGY YNPIKOV eVvEOoEwY
KQl 1] HOPAOKEL] apKeTOV Kpapdtwv. H peyoddtepn, dpog, mopakatadikn tovg oty olyXpovy) emotjpn
lval Ol PYaOTPLOKES TEXVIKEG TTOL avENTuEay, ot onoieg eivat mPGSPOES TV OIHEPIVGOV TEXVIKMY.

Tt fjtav Spwg tedikd ot AAxnuiotég; Mayot, gprddoogot, mpdipot emotrjpoves 1 nabaopévol kuvnyol tov
nlottov kat g abavaoiog; AGpadds 1) andvinor Sev propel va eivar pia, yoti ot pakpdxpovi) nopeia g
1n AAynpeio népaoce ané moAdd kot mowkida otddia. H ovtomkr emdimgn tov AAynmotdy va petatpépouy
ototyela oe GAa otowyeia orjpepa popel va npaypatonotn el pe 1) Stadikaoia g petaotoyeinons. H npao-
) petaototyeimorn npaypotonoujdnke and to Rutherford to 1919. H petaotoiyeiwon, dpwg, eivat moAvddma-

v1) p€Bodog kat e ypropomnoteital yia )y mapayoyl] HoASUpoV petdAAov.

!EPQTHZEIZ - AZKHEEIZ _

1. Toies €ival oI xapaKINPIoTUKES 1016TNTES Twv PETENAwWY; 2
2. Mola péranna avudpouyv pe didnupa udpoxdwpiou; 3
3. TMoia and us dUo avudpdoels Npaypatonoleital;

Zn + Cu* > Zn** + Cu

Cu + Zn%* — Zn + Cu**

Na 6ikaioAoyNaEte Ty andvinon oas. 3,4
4. T 6a oupPei av o didAupa Beikol xankoU Bdnete éva oidepévio Koutand-

KI Kal U av autd gival aonpévio; Na ypduete tnv 1ovukh e€iowon s aviidpa-

ons n onoia dikalonoyel tnv andvinon oas. 3,4
5. Nat o1 dvBpwnol otous apxaious nofitiouoUs Kataokeualav Koophpata

and xpuaod kal apyupo kai Oxi and oidnpo; 3
6. Xe u doxeio, afoupivévio n xdnkivo, Ba anoBnkevate éva didAupa ZnSO,; 3,4

7. Tia nolo Adyo kataokeuddovial kpduata; Na avagépete dUo kpduata e
onpavtkd ExvoNoyikd Kal OIKOVOUIKG evOIApEQOV.
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XTHN AYIT'H TOY ITIOAITIZEMOY

H npdéodog g avBpondtyrag eivar katd peydAo pépog ovvoede-
PEvn pe v avakGAuypn Kat xprnoigonoinon twv petdAdov. And
ToUg TPWTEyovoug noliriapovs tov A{fBov kat tov §BAov 1 avBpowud-
)t H€pace MPoodeVTKG otov nolrioud tov XaAKoU, Tov opelyal-
Kov Katl tov owdfjpov. O onuepivég nmoAttiopés Ho propovos va
YopoKktplotel wg MOATIOpSS Tov YGAvfa Kot Tov KPapdtomy.

H Enoyn tov yaAkot

H Enoynq tov yodkol mpaktikd Sev avagépetal otn Xp1jorn tov
kaBbapov yaAkot, adAd tewv Kpapdtmy tov, SnAadi) tov opelyaikov
Kal Tov prpotvtlov. Xtnv Alyvnto, oty eyyig Avatodr] Kot otov
eAadik6 xdpo o YOAKGG Kot ta Kpdpatd tov Yprnotponou)onkav
a6 ta téAn g 416 ytAtetiog 1. X. Kat 1] Xp1jo1] TOUG OLVELIEGE XPO-
VIKG pe peydAeg petafolég, 6nmg ) (6puon Tov IpadTmv TOAewv Kot
SLVAOTELWY KO 1) EPeVPEOT] TG YPAPL|S.

H Emoxi) tov yaAkot onpotoddtnoe v évapdn g Iotopiog. Xtig apyég g ot moArtiopot
g Meoonotapiag, g Atyvrtov, g Kotdddag tov Ivéos motapod, tng Kivag, o Miveikdg kat
0 Muknvaikég moArtiopds yvapioav Aapmnpy avonor. I'ia ty nuepotiky] Evpdnn kot ) Sutt-
k1] Meodyeto 1) Enoyi] tov xadkot Swapkel and to 1800 m.X. éwg to 900 m.X. Katd 1) Sidpkeid
g v p&e ToImKy avAITLEl] TV PETAAAOVPYIKGV TEXVIKGOV otr) Aekdvi) Aobvapn-Kaprabiov
kat oty lonavia. Xapakt)plotiks mpoidv avtg g neptédou eivat 1o «<kOSmvoeldEg ayyeio».

H ypijon tov yalxov onparodornoe onuaviikes xowavixes perefoleéc. Ot vopddes Kinvotpégpot g
Mpo1yoUuevIg mePL6Sov eyKataotddnkav povipa Kat petofAfdnkav oe @uAr] moAepotdv, n
onofa emPAOnke otovg yempyikots mAnbvopovg. Ot moAépapyot avtol frav ot KGptot ayopa-
OTé€g YAAKIWVV Smlov Kot koounpdtov. Tnv enoyn avty §1a660nke n yprion g Aéyxng wg
MOAEIKOU OIMAOL KOl O€ OPLOPEVES MEPUTTHOELS dpYloe 1] Aatpela tov mélekrn). E@evpébnke n
népmn kat 11 kevipiky] Evpdnn emb60nke otny té€xvi g opupnidinong tov petdAdov. Ot
XOPES ot o11oieg PpEOnKav otov epIIopiké SPOpo tov YAAKOU Kal Tov Kaooitepov wPpeAfonkay.

Me 10 eprIépilo Tov YOAKOU KOl TV MPOIGVImY Tov mopat)pyjdnke 61Gddoon moAtiopdy kot
Opnoxevtkdv eOipmv, addd kot peydleg petavaotetoelg Aadv. A v ektetapévn nolirorexij
alplenidpaon Kot v €viaot) tov eHaPp@V pe v Avatolr), 1) evporaiki petaddovpyia ota téin
)¢ Enoyrjg tov xadkot yvoproe e§atpetikyj avOnorn). Kataokevdotnkav véa dnla kat epyaldeio
mov enétpeav va avarrtvyboty véeg poppég kaAAiépyelag, ot onoleg anotélecav ) fdon yia
my avdrtv€n tov noAtttopdy g Enoxijg tov oidjpov.

H Enoyi tov cid1jpov

Xapaxtnpiletar and ) xpron odepéviov onlwv kot epyadeiov. Ovolaotikd apyiCet to 130
awdva 1. X. ot Mikpd Aota, Gtav avakaddgpOnke 6t o 6idnpog eivatl katdAAnAog ya v napa-
Y0Y1] OTEPEDY Kal KOPTEPHV AemiSwv.

H téyvn g ene&epyaciog tov 0161pov fjrav povon®Ato g avtokpoatopiag tov Xettaiov
€wg nepinov 1o 1270 . X. mov o Baotdidg tovg Sdproe oto Dapaw Papor] B’ pepikd o1depévia
omla kot teyviteg owénpovpyots, ondte dpyioe 1 Stadoorn g enegepyaoiag Kat Xp1jong tov
O181)pov KOl OLVENEDE pe pia meplodo paySaimv avokaTatdEemy OtV KEVIPLKI] KOl AVATOALKY




Meooyeto. Ot peydleg avtokpatopies tng Aydntov, tov Xettalov Kat twv Muknvev Katéppev-
oav Kal 1] 6LOOWPELHEVI] 18€0AOYIKI] KANPOVOHLA Kal TeXVOyvwoia amotéAeoe 10 CHEPPA TG
Snpovpyiog avtévopwy moAttlopdy kot otkovopiag oty EAAGSa (Tewpetpikdg moAtiopde)
kat oty Itadio (BiddavéBiog moArtiopdg).

H xp1jorn tov o16jpov amnotedel yapaxtnplotiké napadetypa aldylenidpaons ovorpudrwy, to
omnoia pawvopevikd &g oxetiCoviat. Eiye katayiotiky enidpaor otov 1péno {wrig Kat v Kot-
VOVIKL] 0pyavmor), 61w OXHOTIKGE AIELKOVIETaL TOPOKAT®:

Ta yeyovéta autd mov €5ouv oy€or) pe Tov VAIKG HOAMTIOPS aIrelkoviouy ta mp@ipa otddia

) ) Epgdvion
Néeg TexvIKés Tlioléviova) Metatporntj otabepot
£QEVPEDELG aypotiki AYPOTIKGY oTPANATOG
Kat petaAAkGg gy KOwoujtov og ELBIKEVPEVOV
eGonhiopds peydla xopid TERVITGV

Al pPpoor) TOMKOV ITpooSevtiky edikevorn kat
aLoONTUKGV KPrtnplowv pe teAelonoinon) g TEXVIKI|G
Slagopornoinon tov ¢ petaddovpyiag kot
SlaKOOPTIKGY PLOPGY TG KEPAPEVTIKIG

oL OXNPOTopoU «Aadv». Ta yévi 1§ ot puAég ot onoieg ovykpdtnoav €va peydAo OlKLOTIKG
KEVIPO OIOKINOOV KOWA MOMTIOHKA, Opnokevtikd, atodnuikd kot GAAa kprujpla, o onoia
anotedoty npodnédeon yia ) Snypiovpyia ovAdoyikig ovveidnong.

Apaotyproryra 1: Awafdloviag MpooektikG To Kelpevo kot avatpéxoviag oto PifAio g
Iotopiog tg A’ T'vpvaoiov kat og eykukAonaideles, va kataypdpete o€ 11o10ug Topels g {whg
elye eniSpaon 1 avakdAvyn Kat xprior) tov YaAkos Katd Toug npoiotoplkols YpGvoug.

To 610 va kdvete yia v avakdAvyn Kat Xprjor) tov o1djpov.

Apaornyproryra 2: Xto kelpevo avapépetat: «<H xprjon tov o1d1jpov anotelel yapaktnpiott-
K6 nopadetypa allylenidpaons ovorgudiny, 1o onoia pawvopevikd e oyetiCovial. Eixe katatyt-
otikl] enidpaor otov 1pdéno {wrg Katl v KOweviky] opydvmwor». Na peletjoete av vnfip§av
vAkd ta onofa efyayv peydAn enidpaor otn {o1] twv avOpdrmy katd tov 206 atdva kot va nept-
ypaupete v enidpaor Toug.

® www.britannica.com/eb/article?tocID=45045
® www.ancientanatolia.com/historical/

® www.orkneyjar.com/history/

Mepikés 1610Ttntes kal Xxpnoels twv getdAdwv —
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— 4. O avOpakas

Tn @pdon «avBpakes o Bnoaupds» TN XxpnolyonoloUE yia va dnAwooupe OT... atuxh-
oape. Evw nepipévape kau onoudaio, Ppednkape unpootd os kdu nou dev éxel afia.

Opws dgev Ba ntav kal doxnpa av Bpiokduactav gnpootd oe €va 161aitepo €idos avbpa-
Kwv, ta dlapdvua. AvBpakas ival kal autd.

‘Evvoies kieii1a: avBpakikd dnata e aoPeotokoviapa @ yaidvBpakes o d10&gidio tou

AvBpaKa ® KOVIAUATA ® TeXvNTol AvOPAKES ® TOIUEVTO @ PUOIKOI AvOPaKES

Otav Oa éxete pedethoel tnv evotnta autn, Oa pnopeite:

1.

2
3.
4

Na evtoniCete tn Béon tou dvBpaka otov neplodikéd nivaka.

. Na wa€vopeite ta didpopa €idbn dvBpaka o€ puaIkoUs Kal Texvntous.

Na eppnvelete us diapopégs 1010TNTwV avauesa OTo ypa®itn Kal oto Siapdvu.

. Na dianiotwvete nelpapatkd v NPocpoeNTKA IKAVOTNTA Tou evepyoU Kal tou {wi-
KoU avBpaka.

. Na eppnvelete tnv NhéEN Twv AoBECTOKOVIAUATWY.




4.1 Tevika

O avBpakas €ival 1o Npd1o ctoixeio tns 14ns opddas tou nepio-
bikoU nivaka. Xtn @uon Ppioketal eite eAeUBepOs Pe T popph
v yalavBpdkwy, tou dlapavuou Kal Tou ypagitn (puoikoi
AvOpaKES) Eite Pe TN POPPN eVOEWY, KUpiws avBpakikwy and-
v, 6nws 1o avBpakikd aoPBéoto (CaCO;), kar o&eldiwv tou
avBpaka, 6nws 1o povoteidio (CO) kal 1o Glo&egiblo tou avBpaka
(CO,). Mg 1n popopn evioswv (apivogea, npwrteives, udbatavBpa-
kes, AMidia, DNA, RNA) tov cuvavidpe €nions otous opyavi-
opouUs Kal ota nMpoidvia s anocUvBeons tous, 6nws 1o METPE-
Aalo, T0 PUOIKS aéPIo Kal To BIoaépio.

4.2 ®duoikoi GvOpakes

O avBpakas eugaviletal otn QuUonN:
a. og oxebov kabBapn kpuotaddikh popeh (Slapdvu, ypaeitns)
B. pe npoopeitels otous di1dPopous yaldvOpakes.

A. Aiapavu - ypagitns

e Ta Oiapdvua eival kaBapés popPés GvBpaka nou xpnoiyo-
nolouvtal ws noAutpol AiBol otNV KAtaokeuh KOoUNPAtwy,
010 KOWIPO Tou yuanioU kal oto 1punnua okANpwy NEpwPa-
v, Adyw s peydins okAnpdtntds tous (10 otnv kAipaka
okAnpétntas Mohs).

* O ypaoitns, o avtiBeon pe 1o diapdvu, €ival noAUu panakéds
(0,5-1,5 s kAiyakas Mohs) kal kafés aywyds tou NAEKTPI-

opoU Kal s Beppdtntas. Xpnolponolgital yia v Kataokeuh nAektpodiwy kal podu-

Bicbv, KaBWs Kal otous NuPNVIKOUs avudpaothpeEs.

O1 diapopés nou eugavidouv 1o diaudvu kal 0 ypagitns opeidovial oto OIapOPEUKSO

1pono pe tov onoio cuvdéovtal ta dtopa avBpaka petaty tous.

B. liavOpakes

, , i 4: Ei 2
O1 yaiavBpakes oxnpatiotkay  BHElS RSN EIEVEI

010 E0WIEPIKS s NS npIv €idos yaiavOpaka nepiekukotnta  Ogppavukn afia
. , . . oe avlpaka % w/w ot kcal/kg

and ekatoupupia xpoévia anod

UTKA UAN nou katandakgm- — AvOpaKims 90% 8000-9000

Bnke anod X@pata Kal ik  MiBavBpakas 75-90% 7000-8000

anavlpakwOnke («pPetatpd-  Ayvinns 65-75% 6000-7000

MNKeE» O& évepGKG) ME TNV €ni- Wpen éws 65% 5000-5500

dpaon uynAwy BeppokpacimV

Kal MECEWV Xwpis tnv napoucia aépa. Avdnoya pe tn yewnoyikn nepiodo nou apxioe
n anavBpdkwon, ol yaidvBpakes diakpivovtal os: avBpakitn, AIBavBpaka, Alyvitn Kai
Wpoen. K&Be €idos éxel Blapopetikn neplekukdNTa o€ kaBapd dvBpaka Kal ENouévws

diapopetkn Beppavukn agia.

O avOpakas —

o Srapdvu kGbe dropo
GvBpaka ovvSéetan e Téooepa
YELTOVIKG dropa dvBpaxa.

Xto ypagitn ta dropa
GvBpaka oxnpatiCovv
KaVOVIKG e§dymva.
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4.3 Texvntoi GvOpakes

Ma v KEAAuyn twv avaykwv s Blounxavias napaockeudlovial d1Apopol TexvNTof

avBpakes pe €1OIKES 1610TNTES. LTOUS TEXVNTOUS AvOPaKES avAKOUV:

® 10 KOK, Mou xpnaoluonoleital otn yetaddoupyia,

e 0o &uAddvBpakas (kv. EunokdpPouva), Nou xpnolyonoleital ws Kauolyo,

* 0 evepyds GvBpakas, nou napdyetal katd v anavBpakwon okANpv UAWV Kal EUpa-
ViCel peydnn npoopo@nuKA Ikavotnta. Xpnaolyonolgtal ot Piopnxavia s {axapns yia
TNV anopAKPUVON TwV €yXpwHWY NPOCUEICEwWY, otnv enetepyacia tou NdaoIPou vepou,
OTNV KATaokeun piAtpwy yIa aviaopuiloydves YAoKES Mou npoaotatelouy and dnAntn-
plcdN agpia kal ous PEITECES yia tn ouykpdtnon twv SUCAPESTWY OOUMY,

e 0 (wik6s dvBpakas, Mou Napdyetal Katd v anavBpdkwaon (WIKWV anoppipgpatwy,
o6nws kékana, aipa ktA. kar yeavicel peydnn NpoopoPNnUKA Ikavotnta,

* n aiBann (kv. @oUpo), MOU XPNOIPOMOIETal OTNV NAPACKEUN PEAAVNS XPWHATWY K.Q.

4.4 To 6108eibio tou avOpaka

O awoopaipikés agpas neplexel CO,
0 nNooootd 3-4%o Mou audvetal

Mivakas 5: To 610&eidlo tou avOpaka

] . ) 1616tntes XNHIKOS TUnos

Adyw s avBpnivns dpaotnpidtn- o )
, , QuUOIKN Kataotaon agplo

tas. To CO, eivar anapaitnto ot ) ) co,
PUTA yIa T pwtooUvBeon, euBuvetar  POHC XpwHO
6pws kal yia v unepBépuavon tou  Yedon ayeuoto MPocopoiwpa
nAavAtn, eneidn eival agpio tou Bep-  ogikétnta oxi
poknniou. nukvoTNTa 1,963 g/L

Xpnolponoleital ota avayukuka
pe avBpakikd kar otous andous nupooPeotnpes. Otav «ektoteUetal» ot pwud, «oKeNade»
10 QVUKEipeVO nou Kaiyetal, yiat éxel peyanUtepn Nukvotnta and tov agpa Kail Oev 10 aPhvel
va €pXETal Og €Nan e 10 0Euyovo, Je anoténeopa n ewud va offfvel. To oteped S1o&eidio
TouU GvBpaka ovopddgtal «Enpds NAyos» Kal XpNOIUOMOIEal yIa T KATtayuEn Naywihv Kal
TPOQIPWY, yiath pe autd enituyxdvovtal oAU xaunnés Beppokpaaes.

4.5 AvOpakika anata
AvOpakika ovopddovial 1 aAata Nou NEPIEXOUV ws avIOV T0 avBpakikd avidv
(CO5Y). Ta onoubdaidtepa avBpakikd dAata sival o avBpakikd aoféouo (CaCO,),
10 onoio anavtdtal otov aofeotoniBo kal oto HappaPo Kail 1o avBpakiké VAatpIo
(Na,CO5), 6ndadn n o66a nAuacipatos (oenida 37).
Ta avBpakikd dnata avudpolv pe ta diaAlpata twv o&Ewy,
napdyovtas di0&eidio tou dvBpaka. Enions O10&gidio tou GvBpaka
napdyetal katé tn Béppavon oplopévwy avBpakikwy addtwy, énws
10 avBpakikd aoBéotio (CaCO,), and 1o onoio anoteAouvtal o AoRe-
otAiBol. Otav or aoBeotoniBor Beppaivovial oe upnin Beppokpaaia, ;(r;;l‘]‘ipﬁff‘f{fﬁfd&w
10 avBpakikd aoPéoto diaondtal kal napdyetal o aoBéotns (Ca0, |ogederaota
aoPeotopéva ontua.
0teidio tou aoPeatiou):
CaCO4(s) — CaO(s) + CO,(qg)




O avOpakas
4.6 Toipévio Kkai1 okupO6deua

Koviapata ovopdadovtai ta peiypata nou xpnoipgonoloUvidl ots oiIkoSopés yia
N olvdéeon twv oikodopikwv uAikwv (Nétpes, 1oufna ktAd.). Ta kovidpata nou
okAnpaivouv pe v enidpacn tou agpa ovopddlovial agponayn, v autd nou okAnpai-
VOUV HE TNV enidpaon tou vepoU ovopddlovtal udatonayn.

To andouotepo agponayées koviapa gival n Adonn twv oikodo-
PV N onoia €ival pefypa and aocPéotn, dupo kal vepd. Me tnv
enidpaon tou dio&eibiou tou GvBpaka tns atudoPaIPas oxnuati-
Cetal avBpakikd aoBéotio, 1o onoio anotedsl tn ouvdeukh UAN
TV 0IKOOOPIKMV UAIKWY, Kal ouyxpdvws anofdainetal vepo.

Ca(OH),(aq) + CO,(g) — CaCO4(s) + H,O(l)

To tolpévto avnkel ota udatonayn kovidpata. Qs nPwies UAES yia TNV NapackeUn
toIpéviou xpnalponolouvial acfeotdniBor oe Nocootd 75% kal apyionupitkd ufikd
o€ N0ooatd 25%. To toIpévio ondvia xpnaolyonolgital povo tou. LuvhBws avapelyvUetal
pe xanikia (okUpa) kai vepd. To peiypua nou npokuntel ovopdletal okupddepa (béton).
H avtoxn tou okupodépatos au€dvetal, étav péoa o autd tonoBetnBolv cidnpodPep-
YES, onote NPokKUntel to onAiopévo okupddeua (béton armé).

Eivai Oéua... Xnueiag
DovAepévia

To 1985 avaxow®dnke pia véa pop@r] GvOpaka, 1 omofo
MAPAOKEVAOTIKE TOXO{0 WG TAPATIPOIGY piag e§dxvmong ypa-
@ity oe e161kég oLVOr|Kes. Avtr] 1) pop@r] €xet tov oo Cg Kot
ovopdotnke buckminster fullerene (pmaxpwoteppovdepévio)

mpog Ty tov apytéktova Buckminster Fuller mov eiye Dovepévia:
pos T PX X Hropoty va

Snpovpyrjoet pua Kataokevy pe avaloyn Sopr. H popgr| avtq Aettoupyricow o

Navooolrveg powddet pe pndla modoopaipov, dnwg gaivetar oto Suthavé popla petagopds
oxfjpa. ApyStepa mapaokevdotkay kat GAAa pépo pe peya- OVOLEY.

Aotepo apOpé atdpwv, my. Cry, ta omoia ovopdloviar yevikdg QovAepé-

via. ITpéogpata napaoxkevdotnkay oA peyadtvtepa pépia, m.x. Cygp, T 000 €{OLV OIOVTILIKES TEXVO-
AOYIKEG eQaploYEg, dnmg mopaymyl] vIepaydyliov vAkos, m.y. RbgCgp, Kat vavoowArjvwv, ot omoiot
Xprotponototvtatl pe T Oelpd TOLG Yl TV Hapay®yl] WV vpnAr|g avtoxis.

qEPQTHiEIZ — AZKHEZEIZ _

1. Xe noia opdda tou nepiodikoU nivaka avhkel o AvBpakas; 1
2. TMoia ival ta €idn v UOIKDOY avBpdakwy; 2
3. Mws dnpioupynBnkav ol yaidvOpakes; 2
4. Na avagépete tpia €idn texvntwv avBpdkwy kabBws kal dUo XpNOEIs TOUs. 2,4
5. Tati to 610&€idio tou dvBpaka xPNoIUOMOIETal OTOUS NMUPOCPRECTAPES; 5
6. Mos napdyetal n dofeotos and tous aofeotdniBous;
7. Mola peiypata ovopddovtal kovidpata kal noia €ién undpxouyv; MNws napdye-
101 TO TOIYEVTIO KAl OE MOIa KAtNyopia KOVIAUATwY QVAKEI; 5
8. Ti €ival 1o okupdSepa Kal T 1o onAiopévo okupOdeua; 5
— S




— 5. To nupiuo

Mpiv ané 500.000 xpoévia, katd v MadaioAiBikn enoxn, or avBpwnor €épuaxvav anid
epyaneia ané nupdiBous, 1o Bacikd cuotatkd twv onoiwv gival 1o dio&egidlo Tou nupitiou
(SiO,). Mpiv and 20.000 xpdvia, katd tn NeoNiBIKA enoxn, épuaxvav enions and nuponi-
Bous paxaipia kal aixués yia ta BEAN Tous. XN onuepIvh €noxn, ol dvBpwnol Gpudxvouv
NAEKTPOVIKES OUOKEUES Og eKNANKTKA PIKPO peyeBos kal pe acuAAnmtes duvatdtntes, ous
onoies xpnaigonolouv «toindkiay. Ta «toindkia» autd de Ba unnpxav xwpis to nupito.

ITupitio Kot TeEXVOAOYIKY] EMOVAOTOOT)

H peAéu) tov moprtiov Kat tov EPappoydy Tov eivat pua Xapakt)ptotikl] nepintowor) s eAdplenidpaonc wwv ovornudrwy.
H avakdAvyn g 8i6ttdg tov va eivar npaymyds odijynoe ota tpaviiotop. Ta tpaviiotop ofjpavay tmy apyi tmg
texvoloyikijg enavaotaong tov 2006 adva, 1) onoia 081jynoe o€ pia enavaotaon oty avbpanwy enwowwvia, oty fidyvon
1wy noMuouEY Ko ouny karavonon twv opotnjiwy addd ke 1wy Gregpopiy avBpdwv and Stapopetikd noArttopikd meptpdiio-
vta. Me tov tpémo auvtd to mopitio «vaéﬂmls» oy 5za;to’prpwmz QG KOWWVIAS 10 QVEKTIKIG OTIC §1agoopég. AxSpn 1) TSXVO)\OYL’G
Gvoi&e véoug SpSpovg oto EPIIGPLO KOl AIOTEAECE OIIG PGVI) TG P VEQ Ty EMOYYEAPQTLKI|S KAl OLKOVORIKIG Spa-
otmpiduyrag, «petéfale» toug Topels enayyeApotikig evaoxdAnong kat «Slapéppmoe» pa véa oX0: v 10X mov 1I)-
yadetr ané v texvodoyiki] e§€AE kat yvaor).

‘Evvoies ki€161G: yuani e npiaywyoi ® Kepapika ® OnukeEs fves

Otav Oa éxete pedetnoel tnv evotnta autn, Oa pnopeite:

1. Na evtonilete tn B€on tou nupitiou otov NepIodikd nivaka.

2. Na avaQEpete XpNOoEeIs ToU NupItiou otnv NAEKTpoviKh texvonoyia kal otnv 0IKoOOWIKA.
3. Na neplypdoete ouvonukd tn diadikacia napaywyns yuatioU Kal KEPAUIKWDV.




5.1 Tevika

To nupiuo Bpioketal otnv 14n opdda tou nepIodI-
Kou nivaka, otnv idla oudda ye tov dvBpaka, an-
A& ownv endpevn nepiobo. Eival to deltepo o€
avanoyia otoixeio oto oteped PAold tns Ins kal o
avtiBeon pe tov dvBpaka &¢ Ppioketal eAeUBepo
ot euon.
H kupiotepn évwon tou €ival 1o di1o&eidio tou
nupitiou (SiO,) nou ouviotd tous S1GPOPOUS Xa-
Aadies eite oe kpuotaddikh
IT(Z :g’f;‘;ogz’z;‘:;‘z poppn  (xadalias, auédu-
va opuktd (dotpo, | OTOS) €€ 0€ Apopen (Gvu-

Happapuyies, apyi- | yqs - on@dios, axdmns K.d4.).
Aot) Ko 0TOVG NpLITO-

5.2 To yuadi

To yuani eivar elBpaucto, okAnpod, AUOPPO OTe-
ped, KAKOS aywyos Tou NAEKTPIoUoU Kal tns Bep-
potntas. Otav Beppaivetal, peuctonolgital, ondte
pnopei va xuBei o kanounia h va «puonBei» pe
Q€pa Kal va xpnolgonoinBei yia v Kataokeun
S1aPOPWYV aVUKEIYEVWY. ZTN UON UNAPXEl JE TN
LOP®N ToU PpuUOIKOU yuanioU, nou dnpioupyeital
Katé tnv taxeia dvodo kal Yuén tou pdypatos otny
enipaveia s ns. KupiOtepes HOPPES PUOIKOU YUO-

To nupitio —

Mupovg Aibos to- | 10 HEYANUTEPO OpwS PEPOS Tou dlogelbiou Tou nupitiou anaviatal
ndgl Kan GPKGVIo. UE TN HOP®N TNS KOIVAS NUPITKAS dppou (Guuos 6anacaoas).

Kpvotaddor yadadia (quartz)

Aiou €ival o oyidiavéds kail o nepAitns, Pop@Es Nou anaviolv kai otov eANadikd xwpo (ota

vnoid Nioupo kal Mhno).

O avBpwnos NapackeUaoe yia Npwn popd yuani otn Meoonotapia, énou Bpébnke

N apxaidtepn cuvtayn o€ enypaen. ZUPQVa Pe v eni-

ypapn napaockeuddletal pe avapeiEn aupou (Si0,), cddas

(Na,CO,), aoBeotdniBou (CaCOs;) kal pe Bépuavon tou

peiypatos oe noAu uynin Beppokpaocia, ouviayh nou

eQappodletal kal oNPEPA yia TNV Napaywyn Tou Koivou

yuadiou. Me avukatdotaon s c6das and notdoa

(K,CO3) napayetal yuani nio okAnpd Kal nio diapavés

and 1o Kovo, v av oto pelypa npooteBolv kal oteidia tou ponNuRdou napdyovtal ta

diapopa kpuotania. Me tnv npoaBnkn o&eidiwv dla@oépwv otoixeiwv napackeudlovtal
€161kd yuanid, 6nws ta BeppoavBektKka (pyrex) Kal ta éyxpwpa yuanid,




— To nupiuo

5.3 Ta kepapika

H apyidos eivar éva auop@o @uaolkd uAikd nou anotedeitar and
evaoels tou Al, Si, H, O. H kepapeutkn, pia navapxaia €xvn, Xxpnol-
ponolel ws NPt UAN to apyindxwpa, dnAadn dpyido pe npoouei-
teis. To apyindxwpa, Otav avaueixtel Pe vepod, Yetatpenetal o nAa-
ouKN pada nou pnopei va ndpel onoladhnote yop@n Kal oxhua. Zn
OUVEXEIQ, TO HOPPOMOINUEVO AVUKEIPIEVO aPNVETAl OTOV A€PA va &n-
pavOei kal akodouBws whvetal oe €16IkoUs poupvous. la va ano-
KTNOOUV Ta KEPAWIKA yuaAdiotePN ENIPAVEID PJE OUOPPA XPDHUATA Kal
oxhpata, enikafuntovial ge katdAdnAa unikd kar Eavayhnvovral.
Y1a napadooiakd kepapikd nepinapBdvovral:
* 10 Npoidvta ayyelonAaoukns —kepapidia, yndotpes, otduves, 1oU-
Bna- nou kataokeuddovtal and dpyiNo KAtmIEPNS NoIGTNTAS.
e 10 nidta, ta nAakdkia, ta €idn uyielvhs, nou katackeudlovial
anod €161k6 NnAo, tn payevuavn yn.
e ol nopoendves, nou anotedouv 1o kaAUTtePo €idos KepauikoU Kal
Kataokeudlovtal and kaodivn, tnv kaBapdtepn popeh apyidou.
® 10 NuUpipaxa KEpaIKE, nou napackeudadovial and eidikNs nNolo-
ntas dpyido nou nepiéxel ofeidio tou payvnoiou (MgO). vw-
ot €ival ta nupipaxa touBna nou xpnaolgonoloUvial oty Kata-
okeun takiwy, ws enévéuon o€ Kapivia K.4.

5.4 O1 onukKeEs ives

Méxpl npiv ané pepikes dekaeties, n evoupuatn enikovwvia otnpilo-
tav OoT0 NAEKTPIKO PEUPA TO OMOI0 «UETEPEPE» TS NANPOPOPIES,
diappéovias xankiva kanwdia. Ta tefeutaia xpdvia ta kadwdia &i-
vouv otadiakd tn B€on Tous ots ONUKES fves Kal 1o NAEKTPIKG pelpa
bivel TN B€on TOU OUS PWTEIVES N YEVIKOTEPA OUS NAEKIPOUAYVNTIKES
aktives. O1 onuKEs ives eival kataokeuaopéves and yuani noAy pe-

Yo pedavépopga ayyeto
Ol HOPPEG IOV AITEKOVILo-
vion arodidovian pe podpo
XPORQA KAl OTO POVIO pével
T0 XPWHQ TOL TrAov.

Tta epubpSpopga ayyeia
nopatnpeftal pa ypo-
patiky avriotpor.
Ewdve: 1n: Mehavépoppo
ayyelo 1mov anekovidel 1o
ay@dviopa g ndng (360
.X.)

Ewova 2y: Epubpdpopgpo
ayyeio mov aneovider my
nepuigtela ov  Hpoxr
ouv Afyvrreo (470 .X.)

yanns kaBapdtntas, éxouv KuNIivopIkN popPn Kal SIAUETPO 0O NePInou pia avBpdmnivn
pixa. H diddoon s nAektpopayvnukns akuvopodias pe tus
onukés ives otnpicetal ous noAdanAiés avakAAGoels tNs aKuvo-
Bonias oto e0wtePIKS TNS ONUKNS VaS. LUYKPIVOUEVES PE TOUS
napadoaoiakous xdankivous aywyous napoucidlouv noAdnd

nAgovekthpata, Onws:

1. 10 b10&eidIo Tou nupitiou, Nou anoteel tnv NPMTN UAN
NapaoKeuns tous, undpxel deBovo otn euon ot avtiBe-
on pe 10 xanikd and tov onoio kataokeuddlovial ta

kanwoia,

2. Jlo onukn iva avuotoIxei, ws npos tny IKavotNta PETaQO-

Ontikég tveg

3. éxouv UIkp6 BApos,

pds NANPOPOPIMY, O EKATOVIAdES XxANKIVOUs aywyous,




4. cival Onvotepes anod ta difa péoa petddoons tTNAENIKOIVWVIAKWDV UNVUPATWY,
5. €ival oxebdév aduvatn n unokAonn Kal yevikotepa ol napeuPonés.

5.5 O1 npiaywyoi

O1 nuiaywyoi givar xnpIKd OToIXeia h XNIKES EVAOEIS JE Te-
pdota texvonoyikh onpaocia, apou anotedolv tn Baon s

To Mdpwvep b oe ntijorn). ‘ A . . p
Ta potofaktaixd napéyovy on, nou OVOUOZE'[GI avaotantikn ¢opa. @) KUPIOTEPOS

010 06O pa EVEPYELa nuIaywyos and anoyn epappoyv gival 1o nupito (Si).

To nupitio —

HIKPONAEKTPOVIKNS KAl TwV NAE-

KTtpovik@v unoAdoyiotwv. Eni-

TPENOUV OT0 NAEKTPIKO PEUpa

va OI€pxetal povo Katd pia ou- | Mwporotn

YKEKPIPEVN (POPA, MOouU ovopa-

(etal ay@yipn gopd Kkal Ox1 Katé tnv avtiBetn kateuBuv-

Ot o1\ikGveg

Mua GAAn katnyopia evdoemy tov mpttiov eivat ot olAikéves. Etvol mupttikég peyadopoplakés eVOoeLg mov
neptéyovy kat dvipaka. Kabe paxkpopdpio €xel éva okeletd mov anotedettat ané evaldlacodpeva dropo
mpttiov Kat 0§uyovou (-Si-O-). Ot o1AikGveg pmopet va eivat vypég 1j otepeég avaloya pe ) Soprj Tovg. Xa-
poxtnpifovtatl ané emOLUNTEG PUOIKES 16T TEG (EAACTIKEG, 1) SramepaTég ané to vepo) o peydlo e6pog
Oeppokpaoctdv. Eppaviovv peyddn ynuuki adpdveia (Sev oeilddvoviar) kat og GuvOLACHO pe TG KaA€g
(PULOLKEG 1816T)TEG TIOVL ITOPOLOLALOLY, Yprjotponolotvtal og TOAAOTG TOHELS, STIWG 0TV TAPACKEL] LOVWTL-
KGOV VAIKOV, AITOVTIRGY, BEPVIKIOV, KAALVTIKGV, YEPOUPYIKGOV epyaleinv Kat 0TV MAQOTIKI] XELPOVPYIKY.

Eivai Oéua... Xnueiac

!EPQTHZEIZ — AZKHZEIZ _

1.
2.
3.

Sl

Y€ nola oudda tou neplodikoU nivaka avhkel 1o NUpitio; 1
Moia eival ta 6o nio diadedopéva otoixeia oto oteped PAoId s ns; 2
Na yivel avuotoixion twv uAikdv tns othAns | kar Tou xnpikou Tous tinou
s otAns . 3
ZtnAn | ZtnAn Il
i. dpuos a. C
ii. aoBéotns B. SiO,
iii. Olapdvu y. Na,COs
iv. 006a nAucipatos 6. Cao
Mos napaokeuddletal 1o kovo yuani; 3
Mola eival n npdTN UAN NAPAYWYNS TWV KEPAUIKDV; 3
Ti eivar o1 onukés fves kal nou xpnaolgonolouvial; 3
Mola €ival ta NAEOVEKTNATA TWV OMUKWY IVWV O OXEON PE Ta XANKIva
kaAwdia; 3

Ti €ival ol npiaywyoi, nou xpnaolpyonolouvial Kal and Molo OToIXeio O€
kaBapn popen napdyovial; 3




To nupiuo

OI EAAHNIKOI AITNITEXZ KAI H 2XZYMBOAH TOYZX
XTHN ITAPATQT'H HAEKTPIKHX ENEPTEIAX

Ot yardvOpaKkeg 1mov vridpyoovy otov el-
AabikS ydpo eival kopimwg Atyvitng kat
tp@1). Ta ovvodikd amoBépata tov At-
yvitn avépyoviat oe nepinov 5 Sioeka-
Toppdpla tévouvg, addd to katdGAAnAa
ylo evepyelakl] ekpetdAAevorn violoyi-
Covtar og 3,5 Swoekatoppiplo t6voug
mov tooSuvapovy pe 428 ekatoppipia
tovoug netpedaiov. Ta expetaddeboipa
ofjpepa Kottdopota Atyvitn evronilo-
viat otig neploy€g g Itodepaibag-A-
povtaiov-®AGpwvag (2,17 6o, tévon),
¢ Apapag (960 ex. tévol) ko g Me-
yaAomoAng (370 ex. tévor).

E&6puEn Ayvity

Aryvitiké kévipo MeyadémoAng

To 1969 dpyroe 1 expetdArevor) tov Ayvitikod Kortdopatog MeyaAdnoAng kat ftav 1) mpaty)
o€ aykGopta KAfpaka yprnowomnoinorn Atyvitn pe moAd pukprj neplekukdyta oe Gvhpaka yo
nopayoyr] nAektpikng evépyelag. To Ayvitiké kévipo Meyaddodng tpogodotel ofjpepa toug
atponexktpikols otabpois (AHX) MeyaddmoAng ouvoAikrig toxysog 850 MW.

Ayyvitiké kévipo ITtodepoidag-Apvvraiov

Yt Svuiki] MakeSovia og pua peyddn neployy] pe KEVIpo
v ITrodepaida ploketan 1) Atyvitopdpog Aexdvr ITtole-
paibag-Apvvtaiov. Xtnv meptoxi] avty eival CLUYKEVIP®-
péva ta peyadvtepa anobépata Ayvitn mov Stabétet o e)-
Aabikdg ywpog. O Awyvitng g Itodepaibag yproipo-
noteftat Kupimwg wg kavoiun BAn otovg AHY 116 eproyijg
-ouvoAikijg oxtog 3.700 MW- ot onnoiot mapdyouvv to 70%
HEPTIIOU )G NAEKTPIKI]G EVEPYELOG IOV TAPAYETOL O HEPQL

o€ 6An v EAAGSa.
O Awyvitng g nmeproxijg oxnuoatiotnke katd 1 Siap-
Kelo oG peydng nepiédou nov Sujpkeoe 10 ekatoppipla xpovia nepinov kot teAeiwoe mpv 1
ekaToppvplo xpovia. H neployxrj petagd Movaotnpiov, PAdpivag, ITrodepaidag, Koldvng kat
YepPilwv amotedovoe v emoxr] exeivy) pia Afpvy). Ot KAtpatoAoyikég ouvOKeg )¢ enoXG eKEel-
V)G guvonoav ) peydAn BAdotnon guidv oe Stdpopeg B€ong g Aekavryg. Ta gutd avtd ov-
YReVIp&OnKav oe peydleg noodtnteg otov mubpéva g Afpvng. Tn pAdotnon kGAvyav ot ov-
véxeta yaiddn vAikd. “Etot ot opyavikég UAeg g BAdotnong, evplokGpeveg v mieor Kot je
v enidpaon S1aPpSpmV HIKPOOPYOAVIOH®OV, petatpdinkay og orpdpota Atyvity. H Siadikaoia

avtr] enavadi@onke moAA€g popé.

H expetdAAevon tov Ay vitikol Kortdopatog g meptoxijs apxioe to 1955 and v etaipeia
AITITOA» W8twtkdv ooppepdvimv. To 1975 1o kévipo avtd evidyOnke oty Sbvapn g A.E.H.

AITNITQPYXEIA A.E.H. Ex6ooy: Ievixij Afvony Opvyeiwy, Tovviog 1991




To nupiuo

Apaorygproryra 1: Na Bpelte agonowdvtog otoyeio g A.E.H. kot g EBvikijg Ztatiott-
k1i¢ Yunpeoiag tov aptdps tov avbpdnwy ot onofot aracyolobviat wg epyaldpevol ota peyd-
Aa Atyvitikd kévrpa. www.dei.gr/

Apaoryproryra 2: Na egetdoete now cofapd neptpardoviikd npoPAfpata mnydlovy ané
1) XP1io1)] OPLKTGV KOVOTHY, 610G 0 Atyvitng. www.epa.gov/

Apaoryproryra 3: Na ovykevipooete nAnpogopieg yia dAAeg neptloxég g EAAGSag otig
omnoleg vndpyovv anobépata Atyvitr, mov Sev €xovv aképr aglomnonOet.

Apaoryproryra 4: H t6pen eivar pia poper] yardvOpaka 1) onofa Sev a§lonotettat og fropr-
yaviky] kKAfpaka oty EAAGSa. Na ovykevipdoete minpogopieg, agronowdvtag ototyeio g A.E.H.,
yio v Snapén anobepdtov tpeng, ta npoPArjpata Kat g IPooItikeég aglonoinorg .

Apaotyproryra 5: No cuykevipdoete TApo@opieg yia v «tnAeOéppavon» 1) onoia epoappo-
Cetan ouig eploy€g g ITrodepaidag kat tg Koddvng kat va avapépete ta mAeovektpatd .
www. 1lyk/florin.flo.sch.gr/peribalontiki/

www.exakm.gr/dh.htm/, www.tomi.gr/gr/energeia/

Apaoryproryra 6: "Eva pépog g téppag 1 onoia napdyetat katd v Kavorn tov Ayvitn
avopelyvoetat pe ta eAANVikd totpévia, dote va BedtiwBouvv ot iStotntég toug.

Na anevBuvOeite oe pia and tg Propnyavieg totpéviov g EAAGSag (ATET-HpakArig, Tt-
tav, Towpévia Xadkibag) kat va oLAAEGeTe TANPOPOPTES YO TV HEPLEKTIKGTITA TOV TOLREVTIOL
og 514¢popa GLOTATIKA KAl TO OKOMO Yo TOV 0100 Yprotponoteitat 1) téQpa.
www.aget.gr, www.spitia.gr/greek/syntages/cement

Inyn: www.dei.gr




— 6. Ta afdoyéva

Onws €ibape oto kepdanalo yia ta o&ga, us Paceis kal ta diata, and 1o payeipikd and-
U (xAwprouxo vatpio, NaCl) nhpe to dvopd tns pia oAdkAnpN Katnyopia XNPIKDOV V-
ogwv, 1 anarta.

Ta xnpIkG otoixeia nou avhkouv otn 17n opdda tou nepiodikoU nivaka ovouddlovial
andoyéva, ensidh «yevwouv anata». Mpdyuat, ta otoixeia autd avudpolv eukona PE Ta
nepioodtepa pétania kal oxnpatidouv dnata. AlaAUpata afoyovwy Kal EVACEWDY TOUS
ouvavtdue ouxvd otnv kaBnpepivh pas (wh. To payikd kageti Baupa iwdiou, nou anodu-
uaivel kaBnpepiva ts nAnyes ekatopuupiwv avBpnwy, ivalr diddupa tou anoyévou
Iwbiou, og oivonveupa. To néoipo vepd kal 1o vepd ous nioives anodupaivetal pe éva anfo
anfoyoévo, to xAwPIo, Kal of NANNoUSES Twv CUYXPOVWY PWIOYPAPIDY, Ol AoNPOUAUPES
Qwroypagies, opeifouv tTnv Unap&n tous oe éva dnas evos dnndou anoydvou, Tou Bpopiou.

‘Evvoies kiei1a: anfoyova e ducdidnuta e kataBubion

Otav Oa éxete pefethoel tnv evotnta autn, Oa pnopeite:

1. Na evtonicete tn Béon twv afoyévwy otov Nepiodikéd nivaka.

2. Na avaQEépete Us KUPIOTEPES PUOIKES 1016TNTES TwV afoyovwy.

3. Na avixveUete neipapatkd ta adoyéva ota diatd tous.

4. Na ypAQete US 10VUKES €EI0MOEIS TwV avudpdoewy oUs onoies otnpiletal N avixveu-
on v afoyovwv.

5. Na avagépete epappoyeEs kal Xphaoels twv afdoyovwy otnv KaBnuepivh (wh Kal otn
Blopnxavia.




Ta afdoyéva —

6.1 levika

Anoyéva ovopdalovtal 6Aa ta otoixeia tns 17ns opddas tou
neplodikou nivaka. Ta otoixeia tns opddas auths eival 1o pBo-
pio (F), o xAwplo (Cl), 1o Bpduio (Br), 1o 1wdio () kal 1o dota-
10 (At). To tefeutaio and autd, 6nws dnAdvel Kal 1o Gvoud
tou, €ival noAU aotabés kal dev 10 ouvavtdue otn guon. Ta
anoyoéva eival noAu dpactkd apétania kal dev ta Bpiokoupe
otn euon €nelBepa. Eival ta kat e€oxnv apétanna otoixeia
nou oxnuatidouv anata, étav evavovtal pe petanna, yr autd
kal ovopddlovtal afoydva h adatoydva.

6.2 ®uoikés 1616tntes twv aloydévwv

YUS ouvhBels ouvBnkes 10 PBOPIO Kal To XAWPEIo €ival aépia, To Bpdulo €ival NINTkd
uypd Kal o 1dI0 CTEPED, TO OMnoio atnV ATHOCPAIPa EEAXVWVETAL.

6.3 Auocbianuta andata adoyéovwv

MEIPAMA Napaockeualoupe pepikd duodiaduta dlata twv afoyovwv. ‘

. Xe Tpeis dokipaotu-

koUs owAnves Pa-

(oupe OOV MPWTO

diddupa  xAwplou-

xou vatpiou (NaCl),

oo beltepo diaAu-

a BpopioUxou kani-

ou (KBr) kai otov toi-

10 &1ddupa 1wdiou-

xou kaniou (KI).

Mola 16vta nepiéxovial o KABe owAhva;
. X& KGBe dokiyaotukd cwnnva pixvoupe Pepikés otaydves Olanu-

patos vitpikoU apyupou (AgNOs).

w
=
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— Ta afdoyéva

Mapatnpoupe:

Y1ov npwrto dokiyaotkd cwnhva oxnuartifetal éva Aeukd BdAwa, oto SeUTtepPo éva NEUKOKITOI-
VO Kal OToV TPITo éva Kitpivo B6Awpa, nou ogeifetal oto oxnuatopo SucdIdAUTWY KOKKWV XAw-
ploUxou apyUpou, BpopioUxou apyUpou Kai iwdiouxou apyUpou avtiotoixa. Metd and apket
wpa ol adidiutol kékkol Ba kataBuBiotouv otov NuBuéva Twv owAhvwy.

Yﬁutuéc’:) Siadupa: AgNO; Y6auké &iaAupa: NaCl
2 - HZO
AgNO,(s) —— Ag*(aq) + NO; (aq) NaCl(s) —— Na*(aq) + ClI(aq)

Avapei§n diadupatos
AgNO; pe S iaAupa NadCl
Ag*(aq) + ClI"(aq) — AgCl(s) Aguké i(npa

Avapeign diafupatos vitpikoU apyupou (AgNO;) pe:

a. 6idAupa Bpopiouxou kadiou (KBr) Ag*(aq) + Br(aq) — AgBr(s) Aeukokitpivo i¢hua
B. d1dAupa iwdiouxou kadiou (KI) Ag*(aq) + I"(aq) = Agl(s) Kitpivo inpa

6.4 Xphoeis twv aloyévwv

e Qs anofupavuka: Mikpn noodtnta xAwpiou oto vepd UOpeUONs Kal Us nioives Ba-
VATWVEI Tous Naboydvous Pikpoopyaviopous Kal eunodidel tnv avantuén vewv.

e Os Aeukavuka: Evioels 1ou xAwpiou xpnoiponololvtal oe AEUKavVUKd, Onws N xAwpivn.

* Qs gviopoktova: To Ioxupd eviopoktovo DDT nou xpnoiponoinBnke oto napenBov
eival évwon tou xAwpiou. Enions oto napenBév xpnoiponoinBnkav ws eVIOUOKIOVa
KOl EVAWOEIS ToU Bpopiou.

e Yta nAaouka: To nio diadedopévo nAactkd, 1o PVC, gival évwon tou xAwpiou. Eva
ando nAaoukd pe avukoAAnTkEs 1016TNTEs, 10 POV, gival évwaon tou pBopiou pe
avbpaka, avBekukn ous peydnes Bepuokpaoies kal ota diaBpwukd otéa.

e Tus odoviokpepes: Mikpn noodtnta NaF ous 0dovidKpePES Kal 0to NOOIPO Vepd
petatpénel tov anatt, dnAadh v adapavtivn twv dovuwy, oe pBoploanatitn, yia
ouoia noAy nio avBekukh ota o&Eal.

e Qs Pukukda uypd kai npowdnukda aépia og onpéi: O xdwpopOopdvBpakes (CFCs),
evioels Tou xAwpiou pe dvBpaka kal pBdPIo, xpnaolyonoiNBnkav ws YUKTUKA uypd ot
Yuyeia kal KAIYaTouKka Kal ws npowBnukd agpia o onpél. H xpnon tous anayopeUtnKe
10 1987 pe 10 npwtékondo tou Mévipean, yiat eubBuvovtal yia tnv 1puna 1ou 6{ovios.

e Qs avuonnukd-anoAupavuka: To 10010 Xxpnaolponoleital Pe tn popPn diadlpatos
o€ olvénveupa nou ovopddetal Bappa iwdiou.

e Xtnv akuvodiayvwotkh: L1ov avBpwnivo opyaviopd To 10010 CUCCWPEVETal KUPIWS
oto Bupeoeidbn abéva, nou napdyel opudves nou pubpilouv 1o Paoikd petafonioud. To
pabievepyd 131l xpnoiponoieital yia tn didyvwon npoPAnpdtwy oto Bupeosidn, evid
10 25| xpnolponoleital otn Bepaneia pe akuvoPonies.

e Xtnv texvnth Bpoxn: BopPapdiouds tns atudopaipas pe iwdioUuxo dpyupo, akdun
Kal og NoAU Pikph NoodINTa, Ynopei va npokanéoel texvnth Bpoxn.




Ta afdoyéva —

e Itnv aonpépaupn gwrtoypagia: O BpopioUxos Apyupos CUVIEAEI OTO OXNpAT-
OO NS APVNTKAS GWTOYPA®ias oto GIA.

!EPQTHZEIZ — AZKHEZEIZ _

1. a. lMoia octoixeia ovopddlovtal adoyova; 1
B. Na avagépete ta ovouata kabws kal ta cUpBond tous. 1
2. Na avaQépete T Quoikn Katdotaon twv afoydvwy ots cuvnBEls cUVONKES. 2

3. Yt ¢va 61dAupa xAwpiouxou vatpiou nepiéxovial 16via Nat(aq) kal CI=(aq). Na
yPAwete T xnpikn €€fowon s avtidpaons nou Ba npayuatonoinbei, av oto
napandvw didAupa npooteBouv Aiyes otaydves dIaAUuatos vItpikoU apyUpou. 3

4. Katd 10 napenBdév ota kAIpatuoukd Kal otd Yuyeia xpnoigonoliouoav XxAwpo-
pBopdvBpakes ws YUKKE uypd. Moies gival ol enintoels oto nepiBaniov and
™ XPNoN AUTWV TWV OUCIWV;

TEAIKA, HAIOGEPAIIEIA GA KANOYME;

H atpéogaipa eival éva otpodpa agpiov nayovg 100 km. To mo
KOVIWVO OTp@pa oty enpavela g I'ng ovopddetat tpondopatpa
Kat Tt enépeva 35 km otpatéopaipa.

0 1jhoc, nyytj (wije 1f npofypudrwv; O 1jAtog, mov pag gwtidet
KOl pog (eotaivel, EKIEQIIEL EVa PeyGAO pAoHO aKTIVOPOALDV IOV
neptdapfavet, v opati] kot vEpvOpn €0 v LVIIEPLOST] AKTIVO-

BoAia. H viepiddng axtivoPolia eivarl e§atpetird PAaPep).

Olov, éva oo ghiaro pilipo: To 6lov (Og) g orpatéoparpag Aettovpyel wg pidtpo mov
armoppo@d to peyartepo pépog g PAafepric avtrs aktivoforiag. ‘Opwg to 6ov eivar oAU
Spaotiké kat pe v enidpaor) g veptdSovs axktvoPoliog avtidpd pe ta dropa Tov YAwpiov
mov Snpovpyotvial oty otpatéopalpa amnd 1) Sitdonaoct) plag opddag evAoEnmy, TV YA®pPo-
¢Bopavbpdrwv (CFCs), kat kataotpépetat. Xty aviibpaor avty ta dtopa tov YAwpiov §ava-
yevviovvtat, SnAadn n aviibpaor) eivat advodwtr, pe anotédecpa €va dropo yAwpiov va pio-
pel va kataotpépet 100.000 pdpra 6ovtog.

HpopMjpare oty orparéopapa: Sy Aviapkuiki) biaftepa tov OktdPpro, aAdd kat oty
ApkTiky Kot mave oné )y Evponn kat tv Apepiki] oe pikpdtepo Pabud, éxovv dnuiovpynOel
1plneg otr) v tov 6¢ovtog. Voo to Glov Kataotpépetat, avgavet o KIVOLvog yia:

1. xapxivo Tov éppatog, 2. xatappdxtny ota pdna, 3. yondiaxes petalldées, 4. xaraompoyij tov nhayxrov
0T0V¢ WKEQVOUCS K ENLOpaan orny 1ok} alvaide, 5. vnepOeppavar tov ndavijiy-enidpaoy oo xAiua.

AkSp) 1) vepLdSNg axktvofodia propel va BAdpet T1g npwteives tov oLVEETIKOU 10TOT KATM
and 1o S€ppa Kat pe ta xpovia ot avBpomIiiot va poldlovy {opwpEvol 1j va POKOAETEL EMPa-
velwokl Statapayn oto S€ppa (KapLo).

K védpa 1 k@vovpe; Xto Mdvipead to 1987 vmmoypdgnke pia Siebvijg ovvOrikn yia tyv mpo-
otaocia tov 64ovtog g otpatdopaipag, 1) onota mpofAénet v aviikatdotoaor twv CFCs and
vSpopbopdvbpakes (HFCs) 1] v6poylwpopbopdvbpakes (HCFCs). "Etot eivatr moAd mbavév to
OTPOPO TOL 6LOVTOG VO eTTaVEADEL 0TV OPYIKI] TOL KATAOTOOL) OT0 PEoa Tov 21ov atdva.

Kai 1a kel véa: Tov lovAio tov 2003 o1 petprjoeis Tov emMOTUOVOY 0TIV AVIQPKTIKI| €L-
BePaimwoav 6t 1 KotaotpoPr TOL OTPGRATOS oL G6Lovtog dpyloe va emPpadivetat. To Mo-
vipead {owg dpyloe va anodibel. AkSpn katl tdpa Spwg 1 nAobepaneia gaivetat kadr 6éa
POVO Katm a1ié oplopéveg mpotnobEoeig.

www.epa.gov/ozone ® www.ciesin.org/TG/OZ/oz-home.html] ® www.nas.nasa.gov/About/Education/Ozone/




— Me diya Aéyia

Z1nv evétnta auth peAethoape th oUyxpovn doun tou neplodikou nivaka
Kal oplopéva noAU onuavukd otoixeia yia tn {wh, v exvoioyia kail v
olkovoylia.

* O nepiobikés nivakas anoteneital and 18 opddes kal 7 nepid-
dous, ous onoies ta otoixeia tonobetolvial katd autovia atopikd apiBud. O1 IBIGTNTES Twv Otol-
xeiwv eival NepIodIKA ouvAPTNON ToU ATopIKoU Tous apiBuoU Kal €101 ta otoixeia KABe ouddas
€XOUV NAPOUOIES 1B1OTNTES.

e Ta adkania gival ta petania ms 1ns opddas tou nepiodikou nivaka. Ta Kuplidtepa gival 1o
AiBio, o vatpio kai 1o kadio. Xe avtiBeon ye ta undédoina pétadna sival pafakd, eUTnKta Kal
€XOUV PIKPGTEPN NUKVOTNTA and 1o vepd. AvuidpoUlv e 1o vepd Kal oxnpatiCouv Bacikd dianu-
pata eNeuBepVoVIas Tautdxpova agpio USPOYOVO.

e Ta péranna kaAuntouy to peyanUtepo Pépos Tou nepiodikou nivaka. Exouv éva olvono
Kovav 1610Tttwy, énws Beppikh kal NAEKTPIKA aywylyétnta, Suvatdinta va PETATPENOVTAl OE
endopata Kal cupuata, Peyanes MUKVOTNTES Kal ival oteped ektds anod tov Hg nou givar uypos.
Ta péranna, avadoya pe v tdon tous va anoBdniouv nAektpdvia, Katatdooovial OE pid ogipd
ano 10 NePIoodTEPO MPos 1o Aydtepo dpactkd. Eva petanio avukabiotd kaudvia udbpoyovou,
H+(aq), oe oplopéva dianupata o&éwv h ta 16via evéds alnou petdniou Aiyétepo Spaotkou and
auté oe d1lanUpatd tou, Pe pia aviibpaon n onoia ovopddetal andhn avukatdotaon.

* Kpdapata sivai ta udikd nou anotedouvial and dUo h nNepIcodTeNA CToIXeld, and ta onoia
10 éva toundxiotov eival petanao, kar eggavidouv us I616TNTEs twv petdiwy. Ta kpduata éxouv
BeNuwpéves I010TNTES O OXEON IE TA OCUOTATIKA TOUS.

e O avOpakas kai 10 nupito Bpiokovial otn 14n oudda tou nepiodikoU Nivaka otn 2n Kal
3n nepiodo avtiotoixa. O avlpakas otn euon oe eAelBepn Katdotaon Ppioketal otn PopeN
Tou yaidvBpaka, tou ypagitn, adnd kai tou diapavtiou. Bpioketal dpws kai oto 610&eidio tou
advBpaka s atudopalpas, ota avBpakikd diata, dnws 1o avBpakikéd acféoto, kal gival 1o KU-
PIO OUCTOTKO OAWV TWV OPYaVIKDV evoEwv. To nupito Bpioketal oe apBovia otn euon
Kupiws ws 610&€eidio Tou nupitiou (Gupos Bandoons). XpNoIPOMOIETal otny KEPAWPEUTIKA, TNV
napaywyn yuadiou, adfd kar tnv uynin texvodoyia yia tv napaywyh NAEKTPOVIKMDVY KUKAWUE-
TWV, OMTUKDV VMV KAl OIAIKOVODV.

* Ta adoyova Bpiokovial otn 17n opdda tou nepiodikoU nivaka kai gival 1 apétaiia otol-
xela PBopIo, xAwpIo, Bpouio Kar 1hdIo. L& eNelBepn katdotaon Bpiokovial o Yop@n diatoul-
KWV popiwv. To BSpIo kal 1o xAwpIo €ival aépia os ouvBnkes nepiBaniovtos, to Bpduio gival
uypd Kal 1o 1010 oteped. Ta S1aAULIATA Kal O XNPIKES EVAOEIS MOU oxnuati(ouv Xpnalponoloy-
VIal ws anoAUPaVUKA, avionmuKd, EVIOPOKTIOVA, NMpowdnukd agpia, YUKUKA uypd Kal avukon-
Anukd oe payelpiké okedn.

ATmavtioelg 0TI AOKNOELG TNG EVOTNTAG 2:
Tagwéunon 1wv otoleiwv — Ltowela pe daitepo evdiapépov

O nep106iko6s nivakas 4. To 01bgpévio koutandki Ba enixankwoei, evad
2. H dieukdAuvon s Penémns tous os Opdoes. TO ACNPEVIO OXI.

7. Katd au€ovia atopikd apibpo. Fe(s) + Cu?*(ag) — Fe2*(aq) + Cu(s).

Ta afkafia 5. Eivar pétadia oxeukd adpavn, eival autopun
3 kal 6 okoupl&louv.

a. 2Na(s) + 2H,0() — 2Nat(ag) + 20H@g) + Hy(g),  6- Xarkvo.

B. Baoiko. To nupito

4. Avubpd pe 1o o€uyovo tou aépa kal ofeidmvetal. 3. i-B, ii-0, ii-a, iv-y.

Mepikés 1616tntes kal xphoels twv petdddwv  Ta adoyoéva
3. H 1n yiati o Zn €ivar nio 6pacukd pétaddo and 3. Ag*(ag) + Cl (ag) — AgCl(s).
10 Cu. 4. Kataotpépouv 10 6{ov s oTpatdéopalpas.







— 1. O1 ubpoyovavOpakes

O avBpakas €ival éva otoixeio 6Ao eknAngers. Evas onokAnpos kAados tns Xnpeias, n
Opyavikn Xnpeia, peAetd us evioels tou dvBpaka, ektds and ta o&eidia tou dvBpaka
Kal ta avBpakikd diata. H Xnpeia twv opyaviKwV EVWOEWV £XEl TepAotio evOlapé-
pov, OxI uoévo yiati ol (wvtavoi opyaviopoi oxnpatiovial and eVMOEIS MOU MEPIEXOUV
avBpaka, andd kal yiati éva uépos tou KOoPOU nou pas neplBannel €ival kataokeua-
opévo and autés. O1 avBpwnol tpépovtal, Kivouvial noAnés popéEs, vidvovtal kal Bepa-
nevovtal XPNOIPOMOIWVIAS OPYAVIKES EVIDOEIS.

H Méon Avatonn (Mepoia, Madaiotivn, lopana, Ipdk, AiBavos) eival n nepioxh otnv
onoia €ylivav ol NEPIoOOTEPES NONEPIKES CUPPAEEIS PETA To B” Maykdouio nonepo. Ones
éyivav Baoikd yia tov €NgyXo TwV KOITAoPATwY Tou NETPeNaiou Kal ToU GpUOIKOU agpiou.
Ti eival and xnuikh anoywn 1o NepENaIo Kal T GuUOIkO agplo; Eivar peiypata Kupiws
ubpoyovavBpakwy.

O popaxds tnos oG €vwong

Hag mAnpogopel yia 1o eidog

Kol oV apldpd oV atépwv

kGBe otoyeiov oto PépLo g

£V orG.

O owraxtikds Tinog puag évwong

Jag mAnpogopet:

a. yia o €{6og kot Tov aplOps
TV otépoV Kdde ototyeiov
010 PGPLo TG EVIoT)G Kat

B. yla tov tpéno obvoeot|g

T0VG oto eninedo.

‘Evvoies kile1bia: udbpoyovAavOpaKes ® KOPESUEVOI ® aKOPEDTOI ® AKUKAOI ® KUKNIKOI
e Kauon e teéneia ® atenns ® Kauoagpia

Otav Oa éxete yefethoel tnv evotnta autn, Oa pnopeite:

1. Na opicete noies xnpikés evwoels ovouddovial udpoyovavBpakes.

2. Na ta&ivopeite tous ubpoyovavBpakes oUupwva Pe T Soph Tous.

3. Na ouvbéete 10 onpeio Bpaopol twv udpoyovavBpdkwy Pe To PhKOS TS avBpaki-
khs aduoibas tous.

4. Na ovopdlete t1ous ubpoyovavBpakes ol onoiol NEPIEXOUV OTo POPIO TOUS €ws Tpia
dropa GvBpaka.

5. Na avagépete ta npoidvia tns €eias kal tns atedous kauons twv udpoyovavipd-
KwV Kal va S1anioTWVETe NEIPAPATKE 1o oxnpatopé tou dioteidiou tou dvBpaka kal
TV UOPATUMV.

6. Na avagepete Us epappoyEs s kauons twv ubpoyovavBpdkwy.

. Na ekupdre us nepiPaniovukeés eNNTOOoEls and tnv kadon twv udpoyovavBpdkwy.

8. Na alonoyeite ta pétpa evavtiov s ATPHOOPAIPIKNS pUNAVONS Kal va €NINEYETE T
evOedelypéva katd nepintwon.

~N




1.1 Tevika

O1 ubpoyovavBpakes eival pia peydnn opdda evioe-
wvV nou, 6nws dnAwvel kal 1o évoud tous, anotelou-
vial poévov and dtopa avBpaka kal udpoyévou. O
apiBuods tous eival peyadldtepos and 7 ekatoupupia.
To netpéaio kal 10 QUOIKO agpio €ival n kUpIa Anyn
napaywyns udpoyovavBpdkwy. O peydios aplBuods
TOUS Kal N avdAykn yla ouclaotukh penétn twv 1610Th-

TV Kal Twv YeB6dwvY Napackeuns TOUS UMOXPEWAOE TOUS XNUIKOUS va TOUS TaCIVOuN-
oouv o€ opdoes €ite ye Béon tn popeh tns avBpakikhs anucidas eite e tov 1pdno

oUvbeons Twv atdpwv avBpaka Petaty Tous.

1.2 Ta§ivéunon uépoyovavOpdakwv

(0]}

ubpoyovavOpakes —

TIavi o avBpaxac axqpan’&:l TO0EC
noldéc evisoeic;

O xupiétepog Adyog eivan 1) aite-
pn Kavétta mov €yovv ta dropa
oL GvBpaxa va ouvdéovial petags
TOUG KAl VO OXNHOTIOY AVOIKTEG
aAvoibeg kot KAe10TEg advoideg, Tov
ovopdlovtat SaktvAtot.

YKkenetds twv udpoyovavBpdkwy €ivar n avBpakiknh
aduociba kal pye Baon tn popen s ol udpoyovavOpa-
Kes Olakpivovtal oe:

* akukAous, oTous onoious ta dtopa avbpaka oxnpa-
tidouv avolktés aduoides. e autés ta dropa tou GvBpa-
Ka h €ivar diatetaypéva otn oeipd (eubeia anuoiba) h
diaknadilovtal (biakdabiougvn aduoiba) kai

e KUKAIKOUS, OTous ornoious ta dtopa avBpaka oxn-
patidouv kneiotés anducoibes, dnAadn daktunious.

Me Bdon tov 1péno olvdeons Twv AtOUwWY
avbpaka, ol udpoyovavbpakes diakpivovial oe:
® KOPEOPEVOUS Kal
® QKOPEOTOUS.
Kopeopévol ovopdlovial ol udpoyovav-

ouvbéovtal peta&l tous pe évav anio Oeouo.

Kes otous onofous dUo touAddxiotov Atoua

Y10 npooopoiopa tov pebaviov, to dropo tov
Gvbpaxa ovvééetar pe 4 dropa vEpoydvov
Bpakes otous onoious 6Ada ta droua GvBpaka kat Aépe 611 0 Gvbpakag oxnpartidel 4 Seopovg
Pe dAAa dropa GvBpaka, vSpoydvou 1] GAAwv
otolyelov kat to vdpoydvo oxnpatiCer 1
AK6p€O"|:OI OVOUCIJZOVIGI Ol U6poyovévepo— Seopd. Avtiototya ota dAla npooopoidpata
g appoviag kat tov vepou, gaivetat 61t to
Glwto oxnpatiCet 3 6eopovs Kat T 05LYGVo 2

avBpaka ouvdéovial petal tous Pe OimAd N Je | seopots pe to vSpoydvo.

1pInAd beopo.

O1 akuknol kopeopévol udpoyovAvBpaKkes ovo-
uélovtal ankdvia. Or akukAol akdpeotol udpoyo-
vavBpakes pe €va 0InA6 deoud ovopdlovtal anke-
via kai ol akuknol akdpeatol udpoyovAvBpakes pe
évav 1pInnod deoud ovoudlovial ankivia.




— O1 ubpoyovavOpakes

YT0US Napakdtw nivakes napouacialovial ol udpoyovavBpakes nou nepiéxouy 1-3 aro-
ua dvBpaka (C) oto popIo TOUs.

Mivakas 1: AQkavia

ovopa HopIakos OUVTAKUKOS NPOCOoHOoiwHa onpeio
twinos twinos Bpaopou (°C)
pebavio CH, - 162
aiBdvio C,Hq - 88,5
nponavio CiH, -42

Mivakas 2: AAkévia

6vopa HopIakos OUVTaKUKOS NPOCOHOoiwHa onpeio
wnos wnos Bpaopou (°C)

aiBévio G, -102

npOonévio (@1 -48

Mivakas 3: AAkivia

6vopa HopIakos OUVTAKUKOS NPOGCOHOoiwHa onpeio
twinos wnos Bpaopou (°C)

aiBivio C,H, -75

nponivio CH, - 23

1.3 Kauon twv udpoyovavOpakwv

H kauon €ival n nio yvwoth and v euneipia pas xnpikh aviidpaon, 16co Npoaoith nou
fows noté dev avapwtnBNkape T eival.
Kalon ovopaddetal n xnpikn aviidpaon evos otoixgiou h pias XnpIKNs évwons Pe
1o o§uyovo, n onoia cuvodeUstal ané napaywyhn Oeppotntas Kal Pwtos.

Ta aépla npoidvia s kauons ovoudaldovial Kauoagpia.

MEIPAMA Kauon Boutaviou Kal aViXVEUON TV KAUCAEPiwV.

Mavw and éva NUxvo, mMou ne-
pIéxel Boutdvio nou kaiyetal, to-
noBetoupe 1o xwvi tns dinAavns
ouokeuns. To xwvi ouvbéetal pe
owAAva Mnou nepiéxel Avudpo
= Oelkd xankd Kal otn OUVEXEID PE
KwVIKA @IaAN, N onoia nepIEXel
Siauyés aofeotovepo.
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O1 udpoyovavOpakes —
Ti napatnpoUpe petd anod diya Aentd;
* O Aeukds Avudpos Belkds xankos oto owAnva yivetal unae. Mat;

Katd tnv kauon tou Boutaviou napdyetal vepd, to onoio deousvetal and tov dvudpo
Belik6 xarnko kal tov petatpénel oe Evudpo rnou eivai Unne.

e To 6lauyés aoPeotdvepo otnv kwvikh eiann BoAdwvel. MNat;

Katd tnv kauon tou Boutaviou napdyetal Sioéeibio tou dvBpaka, to oroio deoueetarl and to
biauyes bidnupa aoBeotdvepou kai oxnuatiCel Suodidnuto avBpakiko acBéotio (CaCOs).

To H,0 npoékuye and tnv évwon tou udpoyodvou (H) nou nepiéxetal oto Boutdvio pe
T0 O&UYOVO TOU GEPA MOU XPNOIPONOIEital yia v kavuon. To CO, npogkuye and v
évwon tou dvBpaka (C) nou nepiéxetal oto Boutdvio enions pPe 1o oEuydvo Tou agpa. Ta
idla npoidvia npokuntouv and v kauon onoloudnnote ubpoyovavBpaka ue eNapkn
noodNTa 0EuydVoU.

H kaluon twv opyavikwv EVWOEWV HE ENAPKN noodtnta o§uyovou Katd tnv
onoia o avBpakas petatpénetal oe CO, ovopaletal téieia kauon.

O1 xnpikés €€I0WOEIS oI onoies Neplypd@ouy v t€Aeia kauon tou pebaviou kal Tou
Boutaviou eivai:

Mapatnpoupe: Ooa dtopa C, H, kar O undpxouv oto 1o pénos, Toa UNAPXoUV Kal OTo 20 WE-
Aos tns xnpikhs eCiowaons (Slathpnon twv atdpwy).

MEIPAMA H kadon tns napagivns pnopei va napayer aidann, dnAadn kanvia

1. TonoBetoupe éva kepi napagivns o katan-
AnAn Bdaon kar avépoupe o QutiAl.

2. MMepvape péoa and t eAdya tou Keplouy,
UEPIKES OpPES, Pia yudnivn enipdvela h éva
aonpo midro.
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Ti napatnpouUpe otn yuddivn enipaveia h otnv eNipAaveia tou niatou;

2n yuanivn emigaveia oxnpatidovial paupa ixvn. Ta ixvn autd €ivar kanvid, dndadn av-

Bpakas nou dev kAnke, o onoios ovoudletal aiBdn. H aiBdAn napdyetal ngidbn n noood-

nta tou O1abéoiuou o&uydvou dev gival enapkns yia tnv €agia kadon tns napagivns.
Ortav évas udpoyovdavBpakas kaiyetal pe avenapkn noodtnta ofuydvou n kauon

ovopdadletal atefns. Yus ateeis kauoels napdyovial udpatuoi kal and tov GvBpaka

punopouUv va napaxBouv povoteidio tou avBpaka (CO) h aiBann (C) nh ddda npoidvta.




— O1 ubpoyovavOpakes

XNUIKES €€10MOEIS NOU NEPIYPAPOUV v atedn kauon tou pebaviou:

1.4 O1 ubpoyovavOpakes ws kavoipa

H kauon eival n npd xnpikh avtidpaon nou
xpnolgonomBnke and tous avBpwnous. Ol
dakpivoi pas npéyovol ékaryav €uda yia va
(eotaBouv, va payeipéPouy Kal va napdyouv
véa uAik@, 6nws avukeipyeva apyidoniaou-
Khs. AKOuN Kal chpepa kafyovtal uAika yia
Béppavon, 1o payeipepa, v Kivnon autoki-
vntwy, Tpévwy, ndoiwy, agponAdvwy Kai yia
v napaywyn nAektpikns evépyeias. Ta uni-
K& autd ovopdadovtal kadoiua.
Ta kavolpa, ta onoia eEopucoovtal and t yn kal ovopalovial opuktd Kauaoipa gival:

* 0 GvBpakas e 1o NeTPENaIo © TO0 PUOIKG AEPIO.

To netpénalo kal to GuUaIkd aéplo anotefoUvial KUpiws and Kopeouévous udbpoyo-
vavBpakes. H kauon tous eival pia eEmBeppun aviibpaon n onoia eNeuBepvel Tnv ana-
POITNTN EVEPYEIA YIO TS AVAYKES TNS KOIVWVIAS Pas.

1.5 H pUnavon tns atpéopaipas

‘Eva peydno pépos ts atgoo®alpikns punavons, n onoia anotefei éva gpnéyov nepiBan-

Aovuké npéRnnua, opeifetal ota kauoaépia, on-

Aadn ta aépia ta onoia eknéunovial Katd tnv

kKauon tou netpenaiou, tns Pevdvns N ToU PuUOI-

KoU agpiou. Ta kaucaépia diakpivovtal og adpa-

v (un to€Ikd) kar o€ ToIKA.

Abpavn: To H,0 kai to CO,. To CO, dev €ival to-

€iko, annid eival aépio tou Beppoknniou Kal

gvoxonolgital yia tnv unepBéppavon tou nAavhtn.

To&ika:

a. Ta o&eidia tou alwtou (NO, NO,), ta onoia | Beviwokwiuipas: petarpérer ny evépyewa and upy
oupBondifovtal NOy, kal €ival unevBuva yia 1o sason s Peviiigs oe i evépyesc




B.

Y.

1.6 Métpa npootacias andé tnv atgyoo@aipikn punavon

A& kal otnv naykoéopia olkovopia eival avunonodyiotes. O1 kivduvol autoi avaykaoav Ts
KuBepvhoels NoANmY KAtV va Ndpouv PETPA yia ToV NEPIOPIoPS Ths pUnavons.

O1 Baoikoi tpénol yia tn peinon twv pUNwv givai:

1.

3.

[a tv ouoiactikdtepn avuuetwnon tou npoBinuatos oulntouvtar kai dAnes AUOEIs, Onws:

=

|§|

‘EMMEOCOI TPONOI MOU ANOoKOMOoUV OTOV MEPIOPIOUO TNS AUTOKIVNONS Kal Otn XpNon

O1 udpoyovavOpakes —

QWIOXNHIKSG VEPOS, TNV 6EIvn Bpoxn Kal tn dnpioupyia dlovtos (O5) ota Katwiepa
OTPMPATA NS ATUOOPAIPAS.

To povoteidio tou avBpaka (CO) eival dnAntnpiwdes, yiat deopeletal and v aigo-
ogalpivn Tou aipatos kal os peydnes noootntes npokanei 1o Bavarto.

Ta oeidia tou Beiou (SO;, SO,), 1a onoia oupBodnidovtal SOy eival unelBuva yia tnv
6&ivn Bpoxn kal npokadoUv npofAnpaTa oto avanveuotukd cUotnpa.

H au&non ts Biopnxavikns napaywyns, n BeAtiwon tou Blotkou
eninédou, N aufnon twv KEBe €idous KATavaAwUKWOY avayKoV
OUS QVEMTUYHPEVES XWPES €XOUV WS AVANMOPEUKIN CUVEMEID TNV
autnon TWV EVEPYEIOKWDV avaykdv, ENOPEVWS TNV augnon tns
XPAONS OPUKTWV KAUGIUWY Kal TNy augnon tns atgoopalpikns
punavons. O1 ENINTWOEIS TNS ATHOOPAIPIKNS pUNAvons otnv Uyeia

Twv avBpwnwy, oto Gualkoé Kal to avBpwnoyevés nepipanov, an-

Afdaynh otn Asitoupyia twv Ki-
VNTAPWV TWV AUTOKIVATWV. H
xpNon KataAUTKOV PETATPONEwWY
enétpewe tn PeAtiwon twv Kivntn-
pwV, OTE va xpnaolgonolouv Aiyé-
1epo BAaPepd kavolua. Xtous Ka-
tadutkoUs petatponeis 1a oteidia
tou alwtou petatpénovial o alw-
10, T0 povoEeiblo tou AvBpaka o€
di0&eidlo tou dvBpaka kal ol dkau-

otol ubdpoyovavBpakes o€ Olo&gi-
6| 0 T0U Ove PaKa Kal VEP 6 O kataAvtkds petatpongag meplopilel TG EKIOPIES TOGIKGV agpimv.

BeAtiwmon tou kaucipou nou  xpnoiponoisital. Kupiws ouviotatal oty
anopdkpuvon tou Beiou and ta kauolpa, WOTE va NEPIOPIOTE N Napaywyn twv o&eldi-
wv tou Beiou.

PEOWV PadKnhs PETaPOPAs.

H xphon nAekTpIKNS EVEPYEIas otnv Kivnon Twv auTtokIVATWY (NAEKTPIKE autokivnta).
H avukatdotaon 1ou Kauoipou Twv autokivhtwy and udpoyévo, and v kalon tou
onoiou napdyetal vepo.




— O1 ubpoyovavOpakes

® H ouotnpaukh ouvtnpnon twv KIVNThPWY Twv QUTOKIVATWY, OTE va Pnv gival atedns
n kauon.

& H avukatdotaon tou kauoiyou and kabapd oivénveuua h and peiyua olvonveupa-
10s kal Bevdivns (npdaoivn Bevdivn), katd 1o napadelypa s Bpaddias.

# H xphon tns Biopddas yia tn Bépuavon kal tnv napaywyn NAEKTPIKNS evépyeias. Bio-
pada ival 1o cUvono Twv OPyavik@v UA®V Nou napdyovtdl andé QuUUKA n
{wikad anoppippata KaI Xpnolgonolgital ws Kauoipo.

Eivar Odpa... Xnueiac
IIpopnOéac Asopdng
H peyddn onpooia g ¢otidg yia ) feAtinorn tov frotikot emuéSov
tov avlpdnonv kot v €€ Tov moAitiopov frav yvootr otovg ap-
yatoug "EAAnveg, dnwg gaivetat téoo and t) O€or mov €8ivav oty potid
o1 QLOLKOT PLAGCOPOL (TPWTAPYIKS otorxelo padl pe ) y1), 1o vepd Kat
Tov 0€pa yla tov ApLototédn)), 600 Kat yia v avapopd g og peydAov
6dpov oto pibo tov IpounOéa.

Yopgpova pe v eAAnvikij poboloyia o IpopnOéag frav o ylog tov
ntdva lanetov. "ExAepe and to Afa kot tovg dAdovg Beotg v ep] po-
Td kot v €8woe otovg avlpdnouvg yia va StevkoAvvet 1) (w1 Tovg pe-
Tapépovidg tny aré tov ‘OAdvuno pe éva BAaoté ané papabo. H opyr
tov Afa frav anepiypamtry kot Si€tage va alvoodedel o TTpounOéag
otov Kavkaoo. Exel évag aetdg tov €rpmye kGbe pé€pa 1o GLUKGTL, 1OV
Spwg Eavayevvidtay, Gote To paptiptd tov va kpatjoet awdvia. H t-

popia tov Ipopndéa tedeiwoe dtav o HpakArjg okGtwoe tov aeto.

http://www.mythweb.com/
http://www.greekmythology.com/

To v8poyovo: £éva Kavoyo ané to péAAov kot yia to péAdov;
H katorn tev opukt@v kavoipov €xet Snpovpyrjoet mpoPAfjpata pe Tig eEKIOPIIEG ATHOTPALPIKGOY pU-
nov aAAdG kat aywvia yia to péddov, yiatl Oa e§avtAnBoiv ta amobépatd tovg. To vépoydvo propel va

anodnkevtel kot va yprnotpomnoin0ei mg kavoijo 1600 yia Oéppavor 6o kat yia Kivyor).

Ta faowkd ndeovexmjuara tne xp1jons vépoyovov we kavoiov eiva:
1. ITopdyetat and v nAeKTpéAuon Tov vepot Iov eival avave@doLog GUOLKGS IGPOG.

2. Eivat anélvta kabapé kavoipo, yroti mpoidv tng kavong eivat to vepd.

Yndpyovv dpws xan perovexmijuara:

1. H nlextpdlvor tov vepot eivar pia evepyoPopa Sradikaoio. H Avon oto npéPAnpa avtd Oa pro-
povoe va elvat 1) xp1101] GAA®V avavedOIIoOV INYOV EVEPYELAG, OIIOG Ol AVEHOYEVVI|TPLES 1] T POTO-
BoAtaikd ovoujpata mov ekpetaddebovral ty nAtakn evépyeta.

2. Ot anoOnkeg-«kupéleg» vEpoyGvoL eivat moAs peydAeg kat Baptég oe oxéorn pe ta vienolita Peviivg.

3. Anarteiton véa texvoyvwoia kat peydeg enevoioets yia ty addayr g texvoloyiog v autoKvIjtmy.

http://www.eere.energy.gov/hydrogenandfuelcells/education/abcs.html
http://www.clean-air.org/fuelcellfaq.htm

http://www.geocities.com/thesciencefiles/hydrogen/power.html
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O1 udpoyovavOpakes —

!EPQTHZEIZ - AZKHEEIZ _

1. a. lNoies xnpikés evoels peletd n Opyavikh Xnueia; 1
B. Moies xnuikés evioels ovopdlovial udbpoyovavBpakes;
Y- And us akdAouBEes XNPIKES EVADOEIS, MOIES EIVAI OPYAVIKES EVADOEIS KAl MOIES
eival ubpoyovavBpakes; Na dikalofoynoete TS anavinoels oas.
i. CH3CH,0H, ii. CH,=CHCHyg, iii. CH3CH,CH,CH,CHj,
iv. CH3;CH,NH,, v. CO,.
2. Y& noles katnyopies ta&ivououvtal ol udbpoyovavbpakes pe Bdon: 2
a. i pop®n s avBpakikhs afucidas;
B. Tov 1pono cuvdeons twv atduwy dvBpaka PeTaty Tous;

3. Xtov akdAouBo nivaka bivovial entd udpoyovavOpakes. 3,4
CH3 - CH3 CH2=CH2 CHECH
CH; - CH, - CH3| CH3CH=CH, CH5C=CH
CH,

a. Na qudgete évav id1o nivaka otov onoio va ypdyete otnv avtiotoixn 6éon
10 Gvopa Tou ubpoyovaAvBpaKka Kal 1o av eival KOPECUEVOS N AKOPEDTOS.
B. O1 ubpoyovavBpakes tns Tns othAns pnopouv va anodoBouv e To yevikd
wno: C,Hyy.p, 6nou v o apiBuds v atdpwv C. Na enainBeloete 6u o
winos 1oxUEl Kal yla tous Tpels ubpoyovavBpakes. Na npoonabhoete va
Bpeite évav avtiotoixo tno yia tous udpoyovavBpakes tns 2ns othAns.
Y. Na napatnphoegte ta ovépata twv udpoyovavBpdkwyv kéBe opildvuas
YPAPUNS KAl VO EVIONIOETE TS OPOIOTNTES KAl TUS SIAPOPES TOUS.
6. Na napatnpnoete tous nivakes 1, 2, 3 tou BiBAiou oas (oen. 82), va avapépete
nws petafannetal o onueio Bpaouol and ndvw npos td KAtw o€ KABE
Katakdpuen othin tous kal va ByAanete éva ocupnépacua.
. Ti ovopddetal kauon; 5
. Na ypdyete th xnuikn e€iowon
i. tns ténelas kauons tou pebaviou,
ii. tns atenous kauons tou pebaviou npos CO,
iii. tns ateNoUs kauons tou pebaviou npos alIBdénn.
Y. Na ypduyete us xnpikés €€lowaels tns téAelas kauons tou aiBaviou, tou
nponaviou Kal tou aifiviou.
5. a. Xe noia kauolpa KaBnpepIVAs xpnons undpxouv udpoyovAavBpakes; 5,6
B. Mpiv va nAekipodotnBolv ol 6pdpol twv NOAEWY, O PWUOPOS TOUS
yivovtav pe €16ikés Adunes acewnivns, ous onoies kayétav aibivio.
Na avatpétete oto BiBnio oas, va Ppeite tov tino tou aibiviou Kal va
YPAYETE TN XNPIKN €€fowon tns téAElas KaUons Tou.
. Moies givar ol KUPIES EPAPPOYES TS KAUONS Twv USpoyovavBpaKwy oNUEQT;
6. a. Moia €ival ta nio onpavukd nepifanfovukd NPoPANUATA NMOU €Xouv WS
nnyh v kauon udpoyovavBpdkwy; 7,8
B. Mds pnopei évas ouveldntonoinuévos mnonitns va OUVEIOQEPEI OTOV
NEPIOPIOPO NS ATHOOPAIPIKAS pUNAVONS;
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— 2. Netpéalo-Ouaoiké aépro-Metpoxnpikd —

O 2006s aivas xapakinpiotnke, Oxi ¢dika, aiw-
vas s taxutntas, yiat napamphBnke pia ékpn-
€n otnv avantuén twv YETAPOPMY Kal TNS EMNIKOI-
vwvias. H avantuén ts Brounxavias twv autoki-
vAhtwy, twv agponAdvwv addd kal twv unoénol-
Nwv PETAPOPIKWV pEéowv e Ba unopouce va
enIteuxBeil xwpis tnv aglonoinon tou netpenaiou.
To netpénaio ws KAUCIPMO XPNOIYOMOIETal Kal
yla tn Béppavon kal yia v napaywyn nAeKTpI-
KNS €VEPYEIQS YyIa AOTKN, aypoukn kal Blopynxavikh xpnon. Opws, 6nws avépepe O
Mendeleev, «t0 netpénalo eival noAU noAUupo yia va kaiyetar», yiat anotedsi tnv
nPWIN UAN yia tnv napaywyh noAdwv Xphaolpgwy Npoidviwy, dNws tTa anoppUNaAviKg,
ta pappaka, ta nAacukd kal noAdd anda. MoAAés and us yewnoAItKES KAl OIKOVOUIKES
avakatatééels tou 200U aimva €ixav ws oTOX0 ToV €AEYX0 TwV KOITAoOPATWY TOU METPE-
Aaiou Nou xapakiNPiotNke paupPoOs XPUaos.

‘Evvoies ki&181a: netpénaio e puoikd aépio ® KNaouatukn andotagn e apiBuds oktaviou

® NETPOXNUIKA ® MoAUPEPIOUOS © NAAoTKA

Otav Oa éxete peflethoel tnv evotnta autn, Oa pnopeite:

1. Na anapiBueite ta kupidtEPa cuotatkd tou netpenaiou.

2. Na neplypdgete pe ouviopia tn diadikacia oxnpatuopoU Twv KOITaoPdtwy Tou
netpenaiou Kal Tou GuUaoIKoU agpiou.

3. Na ava@épete og U anookonouv n anoBeiwon kal n kAaopaukn andotagn.

4. No ava@QEpETe ta KUPIa ouotatkd Tou pUOIKOU QEPIOU Kal TS XPNOEIS TOU.

5. Na ouykpivete ws kauoiua t0 NePENAIO Kal TO PUOIKO QEPIO.

6. Na avagépete d1Gpopa NETPOXnNUIKA npoidvia nou Ppiokovtal oto nepiBdnniov oas.

7

8

9

. Na anobidete tov noAupEPIOPS PE XNUIKES EEIOWOEIS KAl MPOCOUOIMUATA.
. Na diakpivete ta ndaocukd anod ta noAupepn.
. Na ouvekupdte ta NAEOVEKTNATA KAl TO PEIOVEKTAPATA TWV OUVOETKWDY NOAUPEPDV.




Netpénalo-Duoikd aépio-NMertpoxnpuik@ —

2.1 Nati to nexpénaio givai t6co dnpoPidés;

YTOV QVENTUYPEVO KOOPO N dvodos tou Biotkol eninédou kal n avantugn s texvonoyias
ous PetapopEs ouvoéovial Pe ta napdywya tou netpedaiou. Ta autokivnta nou kivou-
vial ye napdywya ou netpenaiou h puaiké agplo eival punoyova.

Mati Adoindv enipévoupe o autd; Ta nAektpikd autokivnta Ba htav pia Auon yiat dev
eival BopuBwdn kar npokadouv pndauivh punavon. Opws xpeidlovial Baplés pnatapies,
ol onoies anaitouv NoAU Xpdvo yid va popTctolV Kal ol ENIGOCEIS TwV AUTOKIVATWY O€ 1a-
xUtnta eival noAU neplopiopéves. XapaktnPIoUKA PnopoUpe va noupe 6t n Bevdvn nou
napéxel pia aviia oe 1s napéxel evépyela ion pe 34.000.000J, evd n evépyela pias Pnata-
pias nou goptiotnke 1s eival 55J!11 H peyann noootnta evépyeias TNy onoia NapEéxXouv ta
napdywya tou netpedaiou, o cuvbuaoud Pe tn GONVA gykatdotaon twv avididy Kal
v e€oikovopnon xpovou, kaBiotouv To Netpénalo eUxXpNoTo Kal dnpoinEs.

2.2 TUotaon Kal oxnuyatiopos netpefaiou kai puoikoU agpiou

To netpénalo €ival éva opuktd uypd kadolpo to onofo avtAdeital and 1o unédaqgos HE Ye-
wtphoels. Anoteeital Kupiws and uypous ubpoyovavBpakes YEoa GTous onoious eival
dianupévol aéplol kal otepeoi udpoyovavipakes. MNepiéxel enions
HIKPES MOOOTNTES eviboewy Beiou, o&uydvou kar almtou. H akpi-
Bns ouotaon, 10 XpWa Kal N NUKvOTNTa tou netpenaiou eCaptw-
vtal ané v nepioxn npoéneucns tou. Ta anoBépata Tou NeETpe-
Aaiou oxnpatiotnkav oto unédagos s 'ns o didotnpa non-
Awv yewAoyIk@V aldvwy and tnv anoikodoépnon {wikns Kal Gpu-
uKkns UAns, katd kavéva Bandooias npoéneuons (nAayktév). H
opyavikn auth uAn eykAwRiotnke og KOINOTNTES OTO EC0WTEPIKO
s 'ns katd tn Oidpkela peydnwv yewAoyYIKDY PETAKIVACEWY Kal
avakatatd&ewy kal uné v enidpacn uynAwy BepPOKPACIDV
Kal NIECEWV Kal TN CUPPETOXN Baktnpidiwy PJETAOXNPATIOTNKE O
netpénalo. Ta onuavukdtepa Koltdopata netpefaiou undpxouv otn Laoudikh Apafia,
oto Ipdk, oto Ipdv, otn Bevelouéna, tn Pwoia kal tn Aifun.

To puaikd aéplo anoteneital kupiws and pebavio (CH,) kal and pIkpdteEPES NoodTN-
tes dAdwv kopeopévwy ubpoyovavBpdkwy, énws aiBdvio (C,Hg), npondvio (CsHg) kal
Boutavio (C,H;p). Ixnpatiotnke oto unédagos s s pe
PONo avanoyo pe autd e ToV 0Mnoio oXNPAtotnKe 1o Me-
pénalo. Ta onpavukdtEPa KoItdopata QUOIKOU agpiou
Bpiokovtal ous npwnv ZoPieukes Anpokpaties, tn Méon
Avatonn kai us HIMA.

Oaddooia yedtpnorn

2.3 AnoBcimon kal klaopaukn anéoctag§n
tou netpefaiou

To netpénalo nou aviieital and 1o unédagos ovouddletal
apy6 netpénalo Kal yia va xpnolpgonoinBei anaiteitar ene-
Eepyaoia. MNa 10 okond autd petapépetal o€ €I0IKES Plopn-

Movdda anobeiwong netpelaion
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xavikés povades, ta diufiothpia netpefaiou. H npwtn eneCepyacia tnv onoia ugiotatal
ovopdédetal anoBeiwon kal anookonei otnv anopdkpuvon twv BeloUxwy NPOoPEiEEwWY,
ol onoigs katd tnv kauon dnpioupyouv ta punoyova otgidia tou Beiou (SOy). Ztn ouvé-
x€la 10 netpénalo unoPdannetal oe kAaopaukn andotaén.

H kAaopaukh anéctagn eivalr pé6odos S1IaxwPICHOU TwWV CUCTATIKWY TOU
netpedaiou og opades udpoyovavOpakwyv (kAdopata) pe KPITAPIO TO ONEiIO
Bpacpou tous. Eneidn 1o onpeio Bpaopou twv udpoyovavBpdkwy e€aptdtal and to
«p€yeBOs» tous, dnAadn tov apiBud twv atdpwy dvBpaka and ta onoia anotefeital to
H6p16 tous, N kKAaopaukn andotatn diaxwpiel 1o netpénalo o€ ouddes udbpoyovavBpd-
Kwv pe napandnoio apiBud atdpwv dvBpaka. H kAaopaukh andéotaén yivetar ota
diudiotnpia oe €1bIkh KataképuPn othAn peyddou YnKous nou ovopuddetal anootakt-
KN otnAn kal napouacidletal oto akdéAoubo oxhpua.

Mivakas 4: Ta kupidtepa KAGopata Tou NetpeAdiou Kal ol XPNOEIS TOUS

6vopa kAdopatos ap1Buos Oeppokpacia )
. . X e XpNoels
apyou netpeiaiou atépwyv C Bpaopou ot °C
uypagpio , 3.4 1600 OIKIOKO Kal
(npondvio, Boutdvio) Blopnxaviké kauolpo
: ) ) Kauolpo
Bevdivn >-12 30- 180 yia BevQvokivnthpes
Kknpodjvn 10-15 180 -230 kauolpo agponAavwy
Kauolpo yia poptnyd,
ngtpsﬁolo vtien kal 12-20 230-310 ﬁE(,})(DOQEI[G,
B¢puavons KIvntpes vtiden,
Bépuavon Katoikidv
padout 310 - 400 kauolpo
opukténaio 20-50 300 - 600 Ainavukd
napaeivn > 20 ~ 600 KepId
B peyanutepn obonolia,
dopartos and 500 OTEyavonoINoElS

Bevdivn €ival to kAdopa tou netpenaiou T0 onoio NePIEXEI
ubpoyovavOpakes pe 5-12 Gropa avOpaka Kai xpnoipgonoigital
WS KAUGCIYO OTOUS MEPICOOTEPOUS KIVNTNPES ECWTEPIKNS KAU-
ons. H noiétnta s Bevdivns kaBopiletal and €vav apiBud nou ovo-
uadetal apiBuods oktaviou. Ooo peyadUtepos eival o aplOpos okta-
viou pias Bevvns 16oo nio kafhs noidtntas €ival. Na tn BeAtiwon
s noldtntas s Bevdvns xpnoigonomBnkav oto napenBév ws npod-
oBeta evioels tou poAuRdou. H cuocowpeuon poAuBdou otny atuod-
oQalpa Kal and ekl ota unoyeia vepd dnploUpynoe coPapd npoPAnpata, yiat o udAu-
B6os eival To€Ikds. TAPEPA OI KIVNTAPES Twv autokivntwy éxouv anid&el texvonoyia Kal
be T BonBeia kKataAUTKWY PeTatponéwy Aetoupyouv pe audAupon Bevdvn.
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2.4 YUotaon Kal XpAOEIS TOU pUOIKOU agpiou
To QuoIké agplo eival Yeiypa agpiwv KOPESPEVWY UOPOYO-
vavBpakwy pe PIkpd apiBud atdpwv dvBpaka Kal KUpIo
ouotatko to pebavio (CH,). Xpnoiyonolgital yia:
* TNV napaywyn evépyeias,
® TNV Kivnon twV QUTOKIVATWYV,
* oIKIaKh Xphon.

H EAAd6a npopnBeletal puoikd agpio and v Adyepia,
ano énou €pxetal oe Uypn popen pe Butopdpa NAOIA KAl | Tomobéumon ayoyos guotkos aepiov
anoBnkeletal otn vhco PeBubouoa. Akdun npopnBedetal
QUOIKO aéplo and t Pwaoia to onoio pBdvel ye aywyous oto otabud tou ZI6npdKaAoTpOoU,
onou engyxetal N NoIdTNTa Kal N NoodNTa tou. Kataokeuddgtal enions évas peyanos ayw-
yos Mnoupykds — Ade€avdpounonns, o onoios Ba petapépel puoikd agpio anoé tn Pwaia.
‘Etol npowBeitar kar otnv EANGda n olvoeon KatoikiMV e To OIKTuo puOIKoU agpiou, OTE
va xpnolgonoinBei yia Béppavon kal KEAUYN OIKIOKMV EVEQYEIOKWDY avayKdv. Xe AAnes
Xwpes, onws ol HIMA kal n Bpetavia, 10 QUOIKO AEPIO €XEl AVUKATAOTNOEl Ta Napdywya
Tou netpenaiou €6 Kal xpdvia otnv oIKIakN XpNon, yiat Napouciddel onuavukd nAgove-
KTNPATa O OXEoN JE TO NETPENQIO.

2.5 NAeovektnpata andé th xphon Tou PUOIKOU agpiou

a. Meiwon tns e€aptnons anod to netpélalo. H upn tou netpedaiou au€dvetal nonu
ouxva Adyw s ékpuBuns katdotaons otnv eupUtepn neploxn s Méons Avatonns,
LE OUVENEID TNV AUENON NS TPNS TWV NEPIOOOTEPWY MPOIGVIWY Kal TN PEiwon s
Blopnxavikhs napaywyns pge noAAanAés KOIVWVIKES ENIMTWOEIS.

B. E§oikovopnon gvépyelas. Me tnv unokatdotaon s NAEKTIPIKNS evEPyEIas and 1o
(QUOIKO QEPIO OUS OIKIAKES Kal EUNopIkEs xphoels Ba ano@euxBouv ol anwAgles Nou
napatnpouvtal Katd v Napaywyn Kal HETaPopd s NAEKTPIKNS EVEPYEIQS.

y. Mpootaocia tou nepiBannovtos. To uoikd aéplo ival n kKaBapdtepn Nnyn evépyeias
LETA TS avavewaolues Hop®Es, yiati dev napdyel o&gidia tou Beiou kal tou alwtou. Ta pe-
YEON TV eknepnépevwyY pUNWVY €ival capms PIKPOTEPA OE OXEON PE TOUS pUMOUS MOU
EKNEUNOUYV Ta ouvNBN KaUoIUa Kal CUVENMS NEPIOPICETal N atoopalpikh punavon.

2.6 MNMetpoxnpika

To netpénaio €ivar onpavukd poévo yia tnv napa-
ywyn kAaopdtwv (Bevdivn, knpodivn) nou xpnaoiyo-
nolouvtal ws kavolpa; Oxi. To neypgénaio xpnolpo-
noleital ws NEMIN UAN yid tnv Napaywyn peydnou
apiBuou opyavikmv ouciwy, 6nws gival ta nAacu-
K&, ol dianutes, ta GApPaKa, 1a anopPUNAvuKd, ol
TEXVNTES UPAVOIPES UAES K.4., Ta onoia ovopdadovral
NETPOXNHI Ka. TovOetikeég vpdvotpeg tAeg
O kAados tns Xnpeias nou pedetd us diadikaoies O xadGtepos pitos 1ov mpofitov
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napaywyns npoidviwy and to netpénalo ovopddletal Merpoxnpeia. NMoAdd and ta avu-
Kefpeva kaBnuepivhs xpnons napdyovtal and 1o netpélalo. Ta otund Kal ta NePICOOTE-
pa pépn tou unoAoyioth €ival Kataokeuaouéva and nAactkd nou napdyetal and 1o
netpénalo. Ta anoppunavukd, td cUVOETUKA XpmPaATta Kal tTa ouvBetkd updouata ival
NEOIGVIA TNS NETPOXNUIKAS Blopnxavias.

2.7 NoAupepiopos
O nio anAds akdpeotos udpoyovavBpakas pe 1 dINAd de-
opo €ival 1o aiBévio. Ze katanAnAes ouvBnkes noAnd popia
aiBeviou pnopouv va evwBouv petay tous kal va dwoouv
éva ylyavuaio popio to onoio ovopddetal noAuaiBévio N no-
AualBunévio. To aIBévio €ival 1o povouepes kail to noAuaifE-
VIO 10 nonupepés. H avtibpaon auth eival o noAupepIoPos )
, . , , , To xayidk, To Kpdvog Kat
tou aiBeviou kar anodidetar oxnpatkd otov akdAouBo NiVa- | 1 wobeppui otodr tow abhnu

KQ elvat grioypéva and maotkd.

MoAupepiopds gival n xnpikh aviidpaon katd tnv onoia noAnda pépia idiwv n
SIaPOPETIKWV OPYaVIKWV EVWOEWV, NoU ovoudlovtal povouepn, evavovial
Kal oxnpati¢ouv pakpopopia, ta noAupepn.

Me avanoyo tpoéno yivetal kal o noAupepiopds tou xAwpoaiBéviou h BivufoxAwpl-
biou kar oxnpatiCetal 1o noAuBivuioxAwpidio n PVC.

2.8 T1 eival ta ndaotuka;

MBavoév va éxete akoUoel ta ovopata twv nAactukmyv nodualBunévio,
PVC, Teflon, vaifov, texvntd KAOUTOOUK Kal va €XETE avapwinBei u
ouaies va €ival auTes.

MNAaouka €ival ta uAika ta onoia é€éxouv ws KUPIO CUCTATIKO
éva nonupepés Kai Siapopes NpOcOetes ouaies.
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Oplopéva and ta nAgovekThata twv NAAoTK®V gival 1o xapnAd KGoTos
napaywyns, n edactkotnta, n avioxn otn Bpavon, n NnAacukdNta, Ol pJo-

VWTIKES 1010TNTES K. 4.

2.9 NoAupepn-nlacuxa

Méxpl ©pa avapépOnkav ouvBetkad noAupe-
ph ta onoia napdyovtal and 1o netpénaio. Te-
Aika ta noAupepn epeupgBnkav and tous xn-
HIKOUS h Ol XNPIKOI KATaPePav va avuypayouv
€ eNITUXia To EpyactnpIio s GuUonNs;

H idila n guon napdyel nAnBwpa Quol-
KWV NoAUPEPMV ota Qutd (petoivi) kal ta {w-
a (kepativn), akéun kal Yéoa oto avBpmnivo
owpa (Nnpwrteives). duolikd noAupepn undap-
XoUV aképn oto BapBdki, to €uAo, 10 dépua
Kal 10 Tpixwpa twv {Dwv Kal Twv avBpmnwy.
Ta nodupeph autd epgavidouv 1016TNTES
(efaoukdéNTa, AVIOXN, PIKPA NUkvOTNTa), US
onoigs ol xnpikol npoonaBouv va enituxouv
Ota NpPoidvTa Ta onoia cuvBEétouv. To PUOIKO
LETAEI, T0 KOOUTOOUK, TO PETOivI, To duuAo, n
Kuttapivn kal ol npwreives eivar Afya poévo
andé ta euUoIkG noAupepn.

Kat Aiyn woropia...

To kaouvtoodk (Caoochu, 6dxpu tov §6Aov), To Ppuot-
KG HOAVEPES, TO omolo Hopdyetal arid o TPOIIKG
6évipo eféa, 1jtav yvootd otovg Mdytag. Xty Evpo-
1) 1jp0e to 180 awdva, aAdd 1) agia tov avayvopiot)-
ke 6tav o T. Goodyear avakdAvype po pébodo mov to
€kave avbextiké oug petafolés Beppokpaoiag kot o
R.W. Thomson epnipe autd mov orjpepa Aépe Addot-
X0 modnAdtov 1j avtokwijtov.

H {jion kaovtootk av&rinke kat padi g av-
&10nke kat 1) orpatnyki) onpaoio g Apaloviag pe
o 10AAG Sdon) eBéag (aMplenidpaon ovorgudiny: owko-
vopia-oAttik}). Ot AyyAot, ot onoiot Sev efyav arot-
kieg ot Bpadilo, katdpepav va «e§dyouv» mapavo-
pa ondépoug eféag toug omolovg eykAipduioay evie-
A&g oyaia otig aroikieg tovg oty KebAdvn kat
MoAawoia. O A’ Tlaykéopog néAepog adgnoe tg
OVAYKEG O KAOLUTOOUK KOl OLVENWG KL TIG HPOOTIG-
Oeleg TOV moTUOVOV ota epdAepa pépn yio v
obvOeor] tou. ITap’ 6t 1) obvBeor) tov kKaovtoovk ava-
SeilyOnke oe nedio 10XLVPOL AVIaYWVIOHOU petagl g
I'eppaviag kar tov HITA yia nepioodtepa and 30
XPOVLaL kat to ouVOETIKG Kaovtoovk Hewpr]Onke LALKG
oTpatnyIKlg onpaociag, Sev KATAPePE MOTE VO EKTO-
(o€ eVIEAWDS TO PLOLKG KAOUTOOUK Y1C OIKOVOIKOUG
kat meptfaddoviikoig Adyoug.

2.10 NAdeoveKktnpata Kal HEIOVEKTAHATA TWV OUVOETUIKDOV

noAdupepwV

H xphon twv nAaotkwy au&avel diapkws karl ektonicel dAna napadooiakd udikd, Cait-
as NS UNEPOXNS TwV I610TATWY TOUS Kal Twv NAEOVEKTNUATWY Nou epeavidouy.

Ta Baoikad nieovektnpyata twv cuvOetK®V noAupuepmdV

e XapnAo KO6OTos Napaywyns.

e Mikph nukvotnta Kal peyain avioxh nou tous ecaopaniel ungpoxn évavu andwv
uAIKWY yla tnv autokivntoBlopnxavia kai tn Blopnxavia KataoKeuns agponiavawy.

e Avtoxh ota cuvnBOn xnuikad avudpaothpla.

Ta Baocik@ peloveKTNPATa twV oUVOETIKOV NnoAUpEP®OV

e Eival eunabn oty unepiwdn aktuvoBonia.

e Kaiyovtal elkona kal eNeuBepmvouy 1o€ikeEs ouaies oto nepifaniov.

e [lapapévouv avadnoiwta yia peydnio xpoviké didotnpa, cucowpeUovtal Kal punai-
vouv 1o nepiBannov.

H punavon tou nepiBaniovtos Kal n Netpenaikn kpion ous apxés tns OeKAETias Tou
1970 unoxpéwaoav tn xnuIKN Brognxavia va otpeyel tnv €peuvd ts otn olvBeon vEwv
HOP@WV NAACTIKWY Mou pnopolv va anoikodounBolv otn guon (Biodiaonwueva
nAaoukd) kar otnv avakaduyn peBoddwv avakUukAwoNs Kal ENavaxpnolyonoinons tous.
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Eivai Odua... Xnueiac

Opuktd kavoypa: eivon frdoyun avty 1) avantodn;

O 2066 audvag YapoKtnplotnKe ard v aveEEAeyKTI) OLKOVOMIKI] Kal Texvoloyiky avdmtugn tov Sutt-
KoU KGopoU 1) ortola cuvodettnke and viepkatavdlmor evépyetag. H ovvipurtiky moodtnta tng evép-
yelag eAevbepdvetal e v Kol 0pLKTOV KOVGTpoVY, Swg To metpélato, kat 1) e§dptnorn ané avtd
€xel 00nyfioet oe €vav avenitpento MOAAEG POPES aviaymVIoPRS yia ToV EAeyX0 TV KOTAOPAT®OV TOLG.
Ta kaboya avtd Sev eivar ave&dvtAnta kat oe Alyeg Sekagtieg 0 0puKTtGg MAOUTOG, oL 1) pUo1) Epriate
P€oa og ekatoppipla Ypovia, npoPAénetar va e§avtAnOel, av katavaddvovrat pe avts to puud. Extdg
Opwg a1 tov kivéuvo e€dvtAnong tov npdtov VAGY, éva cofapd onpelo npofAnpotiopot amnotedotv

ot mePLPaAAoVIIKES EMUITTAOELS QIS T XPIO1] OPUKTHOV KAVOTH®Y.
Evieikting avapépovpe 0Tt 10 KQUOAEPIR OVVELTPEPOVY THUAVTIKG:

® Xto gpovépevo tov Oeppoknmiov

www.epa.gov/globalwarming

To gpawvépevo tov Beppoxnmiov eival pia puoiky Stabikacio Yapn

otnv onofa 1) I'n péver (eotr kot virdpyet wi). Or avBpdmveg Spa-

otpdtnteg Spmg €xouy avgroet ta aépla tov Beppoknmiov Kot

wraftepa 1o COy, pe amotédecpa peyadvtepo pé€pog vrépudpng

axtvopoliag va eykAmBiletat kovtd ot I'n kot va v viepOeppai-

vet. "Etot vndpyetl kivbuvog va adddEet to kA{pa pe ovvémeieg v

&1 TV IGyV, TV Gvodo g 0TAOING TOV OKEQVHOVY KAl TO MANPUEPIOPa TAPAKTIOV IEPLOXDV, T1)

PEeTaTpOoIII] HGOIIOL VEPOU € LPEAPLPO, TV EKSNAMOT] AKPATWY KALPIKGY PALVOPEVOV K.G.

e Ytnv 6&uwvn Bpoxn (oed. 44)
http://www.epa.gov/airmarkets/acidrain/
Ta 0&eibia tov Beiov (SOx) mov mapdyovtat katd v kaldor) opu-
KTV Kawoipwv ot propnyavia kot 1o o&etdia tov addtov (NOy)
OTOUG KIVI[TIPES TMV QUTOKIVITI®V TIPoKaAovy v 6§wvr) Bpoxr, n
0110{0L KATAOTPEPEL Pvnpelar ITOAITLOTIKIG KA POVOLGS (prioypéva
ané pappapo, oSvidel to €60¢og KO o EMUPAVELNKG VEPD, He

TPAYIKES EMITIOOELS 0TIV LOOPPOIIIQ TV OLKOOLOUUGTMY TOUG,

®  X10 POTOXNIIKS VEPOG
http://hk.geocities.com/xavier114fch/03/03b.htm

http://www.howproductsimpact.net/impacts/photochemicalsmog.htm

To o8uyovo, ot kot vépoyovavOpakeg kat ta o&eidia Tov al®-
tov (NOy), pe 1 Porbeia g nAtaxig axtvopoliog, oxnporti-
douvv 6lov oty tpondopaipa, dmov eivar e§alpetikd PAafepd.
To 6Cov padi pe ta o&etbra tov aldtov (NOy) Kat 1) oK6vI) ox1)-

ABrjva 1997
patiovy 1o POTOXNILKS VEPOG, IOV £{Val XOUPOAKTNPLOTIKG QOTL-

KOV KEVTIPpWV pe éviovn) nAtogpdvela, 6nwg 1 Abrjva kat to Aog Avtlelec.

Ynapyer Avon; Mrpootd otovg opatots MAEoV KIvOTVOUGS yla i OLKOAOYIKY] KATAGTPOP] Ot HOAL-
TEG, OL EMIOTIOVEG Kot 0l KuPepvijoelg potdlouvv va mpofAnpoatifoviar cofapd kot va npooavatodilo-
vtat mpog Adoeig mov Ba odnyrioovy o pia Pudoipn avamntudr, dmov 1) mapaymyl ayabdv kat vinpe-

oy 6e ovvodevetal ard v vofdduiorn tov neptfdAlovtog.
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Ye 6,11 apopd v mopaywyi] kat tr) Stayeipion g evépyetag, 1) mo Snpo@tArig Avorn) etvat ot avave-
WOTPEG TNYEG EVEPYELOG TIG OIIOTEG OVAPEPOVIIE OLVOIITIKA.

1. Kuypéleg kavoipmv-udpoy6vou 2. "HAwog 3. Avepog

4. Blopddla-BrovtiCed 5. Qxeavol 6. T'ewOeppird nedio

H emoujun g Xnpueiag €xet avantigel éva cofapd nmpofAnpatiopd yia ) peloorn tov emkivov-
VoV ovolev otig Stepyacieg oxedlaopol, napaymyns Kot epapuoyis XNHKGV Ipoiévtev, ota mAaiota
pag véag grdocogiag g Xnpetag, 1) onoia ovopddetat Ipdown Xnpeia.

Emypoppatixd avapépovpe pepikég and tig 12 apyés ing Ipdowvng Xnpueiag.

1. H npdéAnyn nopoywyijg anopArtov.

O oyeS1aopdg ylo eVePYELOKT AIMOTEAEOPOTIKGTITA.
H xprion avave®otpov mpetey vAGV.

H pefoorn tov evéidpeonv napaydywy.

OUNrE RO

O oyeSlaopdg arotkoSopOII®Y ITPOIGVImY. )
Hpaxnxd 1ov Haveliprov Zvunooiov

Tpdowny Xnpeia xar Budowun Avdnrvén
http://www.epa.gov/greenchemistry/,
http://www.chemistry.org/portal/a/c/s

!EPQTHZEIZ — AZKHZEIZ _

1. a. Ané u anotedeital, Kal NWs oxXNPAtiotnke 1o apyd NeTPENaIO;
B. To apyd nepénaio eival avavemaolpos pualkos népos; Na dikaiodoyn-
OETE TNV andvinon oas.
Y. X€ noies Slepyaoies npénel va unoPAnBei 1o apyd netpénalo, MOTE Va
napdayel XxpNolpa npoiovia;
6. Moies €ival o1 U0 KUPIOTEPES XPNOEIS Tou Netpenaiou Katd tn yvdpn
oas; Na arnodoynaoete tnv andvinoh oas.
2. a. Andé u anoteneital Kal NWs OXNPATIOTNKE TO PUOIKO AEPIO;
B. To @uaoiké aéplo eival avavewaoluos pualkos Nopos; Na dikaloAoynaoste
v anavinonh oas.
Y. Na avagépete tpels Ndyous yid Tous onoious eival npoupdtepo va
xpnolponoInBei 1o pUOIKG aéplo ws KaUoIPo £vavt Tou netpenaiou.
3. Tieival n Metpoxnpeia; Na ava@EPETe €00ePA NETPOXNPIKA NMPOIOVIA Mou
XPNOIPONOIEItE otV KaBnpepivh oas (wh.
4. a. Ti eival ta nAAoTUKA Kal P nola xnpikn avtidpaon napaokeudlovial ta
Baoikd ouoTaTKA TOUS;
B. Na avapépete éva NAACTKO EUPEIS XpNans, TN XNPIKNA Elowon Pe Ty
onoia napaokeuddetal, 10 Baoikd cuotatkod ToU Kal TS XpNOEIS TOU.
Y. Ta noAdupepn napdyovtal pévo ota epyactinpid; Na dikalodoynoete ty
andvinon oas.
6. Na avagépete tpeis AGYOUS yia TOUS OMoious N XpNon Twv NAACTKOV
eival 16oo diadedopévn kal U0 AGYOUS yia TOUS OMoious N XPNoN ToUS
dnpioupyei npoPAnpata.

\//\'\\hf'/




— 3. H aiBavénin

«QOivos suppaiver kapdiav avBpwnou» Wanuods 1030s, otixos 15.

H katavéddwon afkooAoUxwv NOtwv Pe YETPo €ival and tnv apxaio-

Nta ouvOeSEPEVN PE TS EUXAPIOTES KAl TS EOPTACUKES OUYHES TNS

avBpwnivns (wns. Ztnv apxaia eAdnvikh puBonoyia, o Beds Aldvu-

0o0s, yia va euxaplothoel 1o Baoidid s Artwnias Oivéa tou xdpioe
éva kAnpa apneniol nou €Qpepe and pia Jakpivh xawpa. MNa va cuvinpnhoel 1o kANnpa oto
HakpIvé tou tatidl, tnige us pides tou pe Adonn kal 1o puAage diadoxikd o€ éva kdkano
andoviou, og éva kékano AlovtapioU kal o€ €va kdkano youpouviou. O Oivéas QUTEYE
10 KANpa Kal étav €Ryane loupepd otapuiia épaye PepIkd Kal ta undAoina ta Natnoe
Kal 10 éKave pJoUoTto. LUVIOUad O pJouotos (UPMBNKE, €yive Kpaoi Kal NPOO(EPE Xapd ot
6oous 10 dokipaoav. Opws 1o Kpacoi Nhpe ta kadd Kal ta kakd twv {Owv Je ta onoia
peta@épOnke 1o kKANPa tou apnedioy. Znv apxh tns olvornooias o avBpwnos kenandei
oav noudi, 6énolos niel napandvw aypledel oav AIOVIAP! KAl av T0 NAPAKAVEl XAVEl ToV
€ieyxod TOU Kal CUPNEPIPEPETAl OAV YOUPOUVI.

‘Evvoies ki€ii1a: aiBavonn e aidkoonikds Pabuods e évlupa ® (UPWDOEIS

Otav Oa éxete pedethoel tnv evétnta autn, Oa pnopeite:

1. Na avagépete napadeiypata yvwot@v and v kabnuepivh oas {wh (UPWOEWY.

2. Na ouoxetiCete tn 6pdon ev{Upwv Kal Katadutwy.

3. Na ava@épete 10 ouvtaktkd tWno, Us PUOIKES 1I61OTNTES Kal TNV kauon tns aiBavo-
Ans.

4. Na avagépete napadeiypyata afkooAoUxwy NOTMV Kal Twv NPOTwy udwy and tus
onoies napaokeuadlovtal.

5. Na npoobiopilete neipapatkd v NepIeKtKOTNTA twv afkoofoUxwv diaAupdtwy o
aiBavonn.

6. Na ekupdrte us ENNTWOEIS TNS KATdxpnons tou afkodn otov avBpwnivo opyaviouod.




H ai@avéin —
3.1 Zupwoseis - Evlupa

To &1 nepiexel 0€ikd o&U, 1o yiaoUpt yanaktkod oU Kal 10 KPAo! NEPIEXE]
OIVOMVEUPA, N XNWIKA ovopacia tou onoiou gival ailBavonn h ailBudikn an-
koonn. O1 Tpgls AUTES OUGTES €ival 0pYaVIKES Kal oxnpati(oval Pe TPEIS av-
dpdoeis nou avhkouv oty idla katnyopia, us UpWOoEISs. To ofIkd otU
npokuntel and v ofikh {Upwon s aiBunikhs aAkodANs Nou NePIEXETal
oto Kpaai. To yadakukd o&U npokuntel and  yanakuk UPwaon oakxd-
PWV Nou nepiéxovtal oto yana kai n ailBunikh afdkodAn nNpokUNTEl cuvN-
Bws andé v adkooAikn LUpwon s yAukONS, Evés 0akxApou Mou MEPIEXETAl OTO POUOTO.
[Moies avudpdoeis ovoudlovial (UUWOEIS;

Zupwoels ovopalovial ol avudpAacels PETATPONNS OPYAVIKWV OUCIwV ot annes
anfouotepes pe tn Bondeia €161KOV 0pyavIKwV ousI®V, twV ev{UpHwV.

‘Evfupa n BiokatadUtes ovopalovial ol opyavikés EVWOEIS, MPWIEIVIKNS NPoEAEu-
ons, N NAPOUCia twV onoiwv au§avel tnv taxUtnta XNHIK®OV aviudpaoswv.

Ta éviuua biapepouv and tous dnnous kata-

Autes otnv: H 6pdon twv ev{Upwv pe don

a. auotnpn e€eibikeuon. Eva éviupo ou- tn Bewpia kieiblod-kieibapids
vhBws katadUel pia kal yévn avtidpaon.

B. au§non tns waxuvtntas. Eva éviupo
augavel tnv taxytnta s aviidpaons ne-
PINoU €va eKATOPPUPIO POPES, EVW Ol
Kolvoi katanutes Ayotepo.

Y. eundaBeia. Ta évlupa dpouv os opIoué-
VES NePIOXES Beppokpaoiwv kal pH, €Ew
anod us Onoies anevepyonolouvtal.

3.2 AIBavéin h ai@ufikh alkodéAn h oivénveupa

H iBavorn, 6nAasH

PUOIKA KaTAoTaon uypo 10 YVWOTO OIVONVEU-
nuKvVoTNTa 0,8 g/mL a, gival yia opyavi-
A — KA XNPIKA évwon e
oo xapakmpioukhy  MPodopoiwpa  HOPIAKO wno C,HsOH. To owvénveupa
S —— 78.4°C aiBavéins o€ ouvbnkes nepiBaniovtos eival axpw-

o Olauyés uypd PE XApPAKINPIOUKA
OOpN Kal avapelyvUetal Ye 1o vepd o€ onoladnnote avanoyia.

3.3 Afdkoodiknh {Uywon

H ankoodikh Upwon ival pia and us NPWIES XNPIKES Petafonés Nou Napathpnoe Kal
aflonoince o GvBpwnos. Akéun kal npwtdyovol Aaoi yvdpiav 6t ol yAukoi kapnoi,
onws ta otapuAia, étav aphvoviayv yia peydio didotnpa os katdAAnAes cuvbnkes na-
phyayav npoiévia nou npokadoucav pEdn.




— H ai®avénn

H afdkoodikh {Uuwon €ivar n
avtidpaon napackeuns tns aiBa-
vonns and tn yAukodn cupgwva
pe tn dinAavh xnpikn egiowon.

3.4 H xaUon tns ai@avénns

MEIPAMA H kauon tns aiBavénns (neipapa enideigns).

. Xe pia kdya nopoendvns tonoBetoupe 20mL «Ka-
Bapou» olvonveupatos tou eunopiou (95 %V/v). 1
. AvéPBoupe tnv aiBavénn pe éva onipto (1).

. TonoBetolpe €va kpUo yudnivo nothpl pe nodI né-
vw anoé i enodya. (2)

Ti napatnPoUpE OTa TOIXWUATA TOU Notnpioy;

, . ) .2
w 210 T0IXWPata Tou notnploU oxnpatiovial otayovi-
‘:D:} b1a vepou, dnAadh udpatpoi, mou napdyovial Katd
3 v kauon s ailBavonns Kal uyponolouvial otny
= KkpUa ENIPAVEID TOU NOTNPIOU.
l":’ . Tennévoupe 10 NotNpI PE OPRECTOVEPO KAl TO EMNa- 3

vatonoBetoUpe ndvw and tn eAdya.

Ti napatnpoUpe ous otayoves tou acBeotove-
POU oto notnpl;

Ta dxpwpa otayovidla tou aoPectdvEPOU ANOKTOUV éva yanaKIm
bes xpwpa. Autd ogeifetal oto avBpakikd aofécto 10 omnoio
oxnyatiotnke otav to dio&eidlo tou GvBpaka and v kadon s
aiBavonns aviédpaoe e 10 AoRECTOVEPO.

H kauon s aiBavénns eivar pia €mBeppn avtidpaon katd v onoia napdyetar CO,
kal H,O kai oupBonicetal pe tnv akéAouBn xnuikn e€iowon:
C,HsOH(l) + 30,(g) — 2C0O,(g) + 3H,0(g) + Q

3.5 AflkoonoUxa notda

Qs adkoodouxa xapaktnpidovtal ta notd nou nepiéxouv ailBavonn. H neplekukdnta
twv afkooAoUxwv Notwv o€ aiBavénn ekppdletal oe ankoonikous Babuous.

Afkoofikés Badpuods gival n %v/v nepiektukétnta tou ankoofoUxou notou
o€ oivonveupa. Etol, éva kpaol tou onoiou n uketa avaypdgel 11% vol nepiéxel 11 mL
olvonveupatos og 100 mL tou.

MEIPAMA Métpnon twv afdkoofikwv Baduwv tou
toinoupou pe tn Bonbeia adkooAdpeTpou.

1. Ye oykopetpikd KUAIVEpo twv 250 mL pixvou-
HE PEXPI Ta 2/3 Tou UYPOous Tou Tainoupo.
2. BuBiloupe 10 adkooAGUETPO OTo TGINOUPO ToU
OYKOLETPIKOU KuAivdpou, 10 aphvoups va
loopponnoel kal diaBdloupe tnv évoeign.
Ye 1 avuotolxel n évosiEn auth;
H évdein Oeixvel tous ankoonikous Babpous tou tainoupou.

Ti 6a kavoupe




H aiBavéin —

Ta adkoofoUxa notd avanoya Pe Tov 1PONo NAPACKEUNS o )
H atbavéAn etvar Aydtepo poro-

Tous 6|GKinOVIGI O¢€: y6vo katoipo and to netpéiato.
* un anootaldpeva (kpaoi, pnipa), Evou ov xpes s N. Apeputis,

, B ; / ; B Ol OIIOLEQ EXOUV }ISYG)\SQ (PU'[S[SQ
e anootalbpeva (oudlo, tofnoupo, paki, Botka k.4.), Layapokdlapiov kat Suvertéuyta
e nbunota h Aikép (To€pI, KOUAVIPS, PEVTA K.G.). A Mgl Gl

i i i L, ané )y aAkoodiky] {Opwor), )
To kpaoi napaokeuddetal and v ankoonikh Upwon XPIOLHONIOOBY 0G Katowo &fte

ToU pouatou, SnAadn Tou XUpoU vwnov otapuiicov. H pni- | 1OV efte o pelypa pe ) Bevdi-
p L 7 P , V1) (pdown Beviive).

pa napackeuddgtal and UPwon Twv OaKxAPwV NOU NePIE-

xovtal otn Buvn, n onoia eival kpIBap! oto apxikéd otddio tns BAdotnons, Ye NPooBAKN

ekxuniopatos Aukiokou, Nou tns NPocdidel XapPAKINPICTKA yeUonN.

3.6 H puaoiofoyikh 6paon tns aiBavéfns

H katavédiwon ovonveUpatos o€ PIkph noodtnta exel dieyeptkn dpdon, evid o peyann
noodwnta npokane pgdn. Ze véous kAtw twv 18 €1V pnopei va avaoteifer tnv avantu-
&n kal va npokanéoel BAaPRes oe (wukd dpyava, dNws To0 CUKDOT. Lus yeyanutepes nAi-
Kies n katavadwon Je pétpo Npokanel eupopia Kal o€ OPIoUEVES NEPINTWOEIS CUUPBAN-
Aer otnv kanh Aertoupyia s kapdids. Otav dpws 10 ankodn katavanvetal os Peyanes
noodINTEs pnopei va dpdoel oav dnAnthplo kal va npokanéoel akdun kal 1o Bdvato. H
ouvexns xpnon adkoonoUxwyV MOTWwV KATAOTPEPE! TO
OUKWU kal dnploupyeil cwpatkhn Kal yuxodoyikn e€dp-
tnon nou €ival yvwoth ws afkoofiopods. H katavad-
Awon ankodén xadapdvel ta aviavakAaoukd kal yr
auté undpxel auotnphn vopoBeaia yia ta épia oTo aiua
twv 0dnywv kal npoPAénovial takukof €éleyxol (anko-
o). H Eupwnaikh Enitponn npoteivel 1o 6plo adkoon
yla tous odnyoUs ota kpdwn-pédn tns Eupwnaikns
‘Evwons ota 0,2 ypappdpia avda Aitpo aipatos, pe oto-
XO TN PEIWON TWV AUTOKIVNTOTUKWY ATUXNPATWV.

!EPQTHZEIZ — AZKHEZEIEZ _

1. Ti ovopdcetal QWpwon; Na avagpépete U0 €idn (UPWMOEWY YVWOoTwY and tnv
kaBnpepivih oas {wn. 1
2. Na cupnAnpwBoulv ta keva otnv akdénoubn npdtaon:

Ta ... au&avouv v ..... twv avudpdoswv nou ovopdlovial (UPWOEIS. 2

3. Moles €ival ol onpavukotepes O1aPopéEs evCUPWY Kal avopyavwy KataAutwy; 2
4. No ocupnAnpwoete tn xnuikN e¢fowon tns kauons s aiBavoins e Adyia
Kal ye tinous. AIBavoean + ................ S TOU v + VEPO

CH3CH,OH (D + ....0(Q) = vvveeoiiiee o 2,5

5. lMoios katavadwvel NEPICOOTEPO OIVOMVEUUA, autds nou nivel 300 mL kpa-
010U 12 ankoodikwv Babumv n autds nou nivel 1L pndpas 5 afkoonikmy
BaBuwyv; Na dikaiodoynoete Ty andvinon oas.




—4. YéatavOpakes-NMpwteives-Ainn—

H ékppaon «to autokivntd pou tpwel noAdn Pevdvn»
Oeixvel pia npaypaukdtnta. O udpoyovavBpakes €ival
anoBNKes evEPYEIQS TS OMOIES KAi€El TO AUTOKivNTo, yia va L6 kot 1ot omofor npochapPavet o
NEITOUPYNOEL. L€ OPIOPEVES XDPES, ONws N Bpadifia, ws | avbpenos, yia va naper Bperrixd
anoBnKes evépyelas ota autokivnia xpnolponolouvial OLOTOTIKG.

kal ol ankodnes. Onws ta autokivnta €10l kal ol {wvia-
voi opyaviopof kaive dAfes anoBnKes evépyelas Nou Ts Ppiokouv ous tpo@es. O1 anobn-
KES QUTES €ival OPYQAVIKES EVIDOEIS MOU «KAIVE» OI OPYAVIOUOI.

Tpowéc ovopdlovtal ta mpoidvia

IOV TIPOEPYOVTaL ad T PUTA 1 TC

‘Evvoies kieii1a: apivo&éa e duuno e yAukdln e €daia e kuttapivn @ AiNn @ npwreives
e UbATAVOPAKES ® PpwtooUvOson

Otav Oa éxete pefetnoel tnv evétnta autn, Oa pnopeite:

Na d1aniotvete NePAPatKa tnv Unap&n tou dvBpaka o€ OPICUEVES OPYAVIKES OUOIES.

. Na avagépete tous onpavukotepous udbatdvBpakes.

Na avagépete noies ouaies ovopdlovial NPWTEives.

. Na avagépete us kupidtepes Ppwolpes Ainapgs ouoies kal tn Biodoyikn agia tous.

. Na exupdte 1o pdAo twv udatavBpdkwy, Twv NPWTEIVOV Kal Twv AINMY OTOUS 0pya-

VIOpoUS.

Na oupnepaivete 6t o dvBpakas gival éva and ta anapaitnta otoixeia s (woas UAns.

7. Na ouvdéete ta kUpla otddia tou KukAou tou dvBpaka pe diadikaoies avoikoddun-
ons, anoikodépnons kal avtadiayns eveépyeias.

uih WN =

o




YbéatavOpakes-Mpwrteives-Ainn —
4.1 levika

MEIPAMA AianictwVvoupe neipapatika tnv unapén tou avlpaka otn {axapn.
enideigns 1. Ze pia Vado wpodoyiou Baloupe pia
hikph nooownta, nepinou 5 ypapua-
pla, {axapns.
2. Me éva otayovOpeTpo pixvoupe nd-
vw otn (axapn 3-4 otayéves nukvou
BelikoU o&éos, 1o onoio €ival apuda-
UKo Kal 6opEUE TO VEPOD.
Ti xpdpa anéknoe n (xapn oto on-
Ueio nou énecav ol otayoves tou BelikoU o&gos;
Na CUYKPIVETE TO XpWUA NOU anéktnoe n {axapn oty NEPIOXN
Mou énecav Ol OTayOVveS ToU MUKVOU BelikoU 0&E0s e TO Xpwua
ToU KdpPouvou.

w
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H Caxapn étav ndvw s néQtel Belkd otu anavBpakwvetal, dSnAadn yivetar avBpakas
Mou €xel Jaupo xppa. Enopévws, n {dxapn nepiexel AvBpaka Kal avhkel oTUS OPYAVIKES
evwoels. H (dxapn avhkel enions otn peydnn Katnyopia twv Bpentkmv oUCTATKWY.
Openukd ouotaukd ovopdalovtal ol OUGIES NOU NEPIEXOVTAl OUS TPOPES Kal
gival anapaitntes yia tnv avanwu§n Kai guvinpnon tou opyavicpou.
Ta Bpenukd ocuotaukd:
® APEXOUV OTOV OPYAVIOPO TNV ANaAITOUPEVN EVEPYEID VIO TN OUVTNPNON TOU,
* Napéxouv TS NPWIies UAes and us onoies oxnuatidovial ta dopIKA CUCTATKA TwV
IOTMV TOU OpYaVvIOPOU Kal
e puBuidouv tn Aertoupyia tou petaBonikol pubuou, dnAadh twv avudpdoewy nou
npaypatonololvial ota KUtapa.
Ta Bpenukd ocuctatkd tagivopouvial o€ JAKPOBPENTUKE NOU NPOOPEPOUV EVEPYEIQ
OTOV OpYaVIoPG Kal O€ PIKPOBPENTKA NMOU XWpIs va NpoopEPOUV evépyeld BonBouv
Aeitoupyia tou. H tagvépnon auth gaivetal otov Napakdtw nivaka.

Mivakas 6: ©pentuka cuoctatuka

napexopevn

HakpoOpentikda eI

Oeppida HIKPOOpenTIKA

ubatdvBpakes (4 kcal/g) Bitapives

peyann Beppida n kecal eivar pia povada
npwrteives (4 kcal/g) EVEPVEIQS PE TNV OMOIa PETPIETAl N EVEPYEIOKN  UETaAAa Kal IXVOOTOIXE(a

a&fa evos tpogipou  Tkcal = 4,184 kJ

Ainn kar éAaia (9 kcal/g) VEPD

4.2 YéatavOpakes h oakxapa

H Caxapn (Cy,H,,04;) avhkel o€ pia peydan Katnyopia opyavikwyv eVAoEwy, Tous uda-
tavBpakes. O ubatavBpakes, nepiexouv AvBpaka, udbpoyovo kal o§uyovo Kal gival n nio
b1adedopévn katnyopia BPENTKWY CUCTATIKWY. LT0 poplakd wino s {dxapns n avano-
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yia atdpwyv udbpoyodvou kar atdpwy o&uyovou gival 2/1, dnAadn idia pe auth nou cuva-
VIduE oto podplo tou vepou (H,0).

H ovopaoia ubatdvBpakes yia TS EVAOEIS AUTES NPOEKUYE and tn ouvBeon twv Ate-
wv Ubwp + avBpakas, yiati noAnés and autes nepiexouv ta dropa H kal O og avadoyia
2/1 avtiotoixa. O1 ubatavBpakes €ival 1o Kauolpo Twv {HVIWV OPYaVIoUWV.

O1 ubatdvBpakes taéivopouviar o€ U0 Katnyopies:
* Ta anfld@ odkxapa N povooakxapites, 6nws yia napddeiypa n yAukddn kal n
epouktodn pe id1o popiakd wno CgH4,04. H yAUKOLN, Nou ovopddetal kal otapu-
Aoodkxapo, €ival 1o nmio Siladedopévo odkxapo.
Bpioketal ota otaguiia, oto pénl kal og dAnous
MpIpgous kapnous. XuvtiBetal ota nNpaciva Pépn
TV QUTWV Kal KUpiws ota puAda katd tn Agitoup-
yia s pwtoouvBeons.

H pwtoouvBeon eival éva eCaipeukd noAunio-
Ko qalvouevo nou anodibetal ouvonukd and tn
XNpIkh e€iowon:

nAiakn evépyeia

6CO; + 6H,0 xAwpoeuAnin

CGH1206 + 602

Katd th pwtoolvBeon, n nAiakh evépyeia anoBnKeUETal e T JOPPh XNPIKAS EVEP-
yelas ota popia s yAukodns kal xpnolgonolgital and tous (wikous opyaviopous,
otav ol ubatdvBpakes katavadwBouv ws tpoph. H yAukddn ival noAU onpavukn yia
ToUs opyaviopous, yiat puBuilel 1o petaBonioud, gival nnyn evépyeias yia Tov eyké-
@ano kal pubuIotkés napdyovias yid tnv aptnplakh nieon. Anotenei cuotaukd tou
aipatos o€ neplekukdtnta 75-110 mg/100mL, nou augavetal oe naBoAoyikEs kata-
otdoels (oakxapwdbdns b1aBAtns).

e Tous ouvBetous ubatavOpakes, ol onoiol diakpivovial oe:

1. ofiyoocakxapites N oakxapoegldeis, nou NPokUNTouv and cuvévwaon PikpoU aplB-
poU popiwv anAdv cakxdpwv Pe tautdxpovn anoBonin popiwv vepou Kal Exouv
yAuKId yeuon, énws 1o karlauoodkxapo N oakxapdln nou eival n koivh {axapn, n
pantoedn kai n Aaktodn, pe idio poplakd wno C;,H,,044.

CeH1206 + CgH1;,06 — C1;H,044 + H,0
yAukoln + @ppouktéln — cakxapoln + vepod

Mivakas 7: Xapaktnpiotikoi oNlyooaKXapites

ovopa HOVOOOKXaPIteS nou Bpioketal
ofdiyocakxapitn anod Tous Ornoious NPoEPXetal
oakxapodn h {axapn yAukodn + @pouktddn oakxapoteutia, oakxapokdnapo
panitedn yAukoédn + yAukddn kp18ap! (uBonoilias

Aaktdldn yAukédn + yanaktddn yana BnAaouk®v kar avBpwnou
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To kadapoodakxapo €ival 0 Nio yvwotos dIoak-

xapitns, yvwotods Kal ws oakxapoln h {dxapn. Ixnuat-

(etal otous xAwponAaotes Kal and ekei petaPepetal

ota d1apopa dpyava kai 1ous Iotous, énou petafoni-

Cetal. Qs anotapieutkn oucia PBpioketal oto PAactd

Tou cakxapokadapou nou kadfigpyeital otnv tponi-

KA Kal unotponikh {vn kal otn pida Twv oakxapo-

teutidwv nou kadniepyolvtal otnv eukpatn (wvn. H

Fakyapoxdlapa kat oakyapstevtio {Gxapn anoteel nnyn evépyeias yia tov avbpwro, otov

opyaviop tou onoiou Slacndtal apxiké og yAukodn kal ppouktddn. H peydnn épws Ka-
tavanwon {axapns odnyei otnv naxuoapkia.

2. noAucaKxapites N PN ocakxapoeideis, Nou NPOKUNTOUV and cuvévwon Peydnou
ap1BuoU popiwv andwv cakxdpwy, ocuvnBws yAUuKo(ns, e tautdxpovn anofonn
Hopiwv vepou kar 6ev éxouv yAukid yeuon. O1 onpavukoteEPol NOAUCAKXAPITES €ival
10 duuno, n kuttapivn Kail 1o yAukoyovo pe kolvd poplakd tino (CgH;g0s),. O ev-
O€ls auTés eival anotéNeopa noAupEePIoPoU nou yivetal and tnv idla tn guon Kal
xapaktnpidovtal ws Quaika noAupEPN.

yAukéln + yAukodn + ... + yAukoln — apuio (h kuttapivn n yAukoyovo) + vepo

To apufo anotedei tn yop@h pe TNV onoia ano-
Bnkevetal n yAukd(n otous GuUTKOUS OpyaviouoUs.
Xpnoiyonolgital yia v avantwén tou Qutou Kal
anoBnkevetal ota QUUKE KUTIApa PE TN JoPPN twv
apunodkokkwy. Tpogés nAouaoies og dpuno €ivar ol
natdres, ta dSnuntplakd, to pUd kal ta 6onpia. LoV
avBpnivo opyaviopd, n diionaon tou apuiou ap-
xiCel otn otopatkn kolAdtnta, énou Pe tn BonBeia tou evlUpou muedivn, NOU UNAPXEI
oto odnio, diaondtal Kal Yetatpénetal o pantddn, N onoia otn CUVEXEID PETATPENETA
oe yAukoédn pe tn BonBeia tou evlUpou padtdon nou undpxel oto éviepo. O1 GvBpwnol
kaAuntouv 1o 50 - 80% twV EVEPYEIOKDV TOUS AVAYKDV P APUUAOUXES TPOPES.

To yAukoyovo sival ubatdvBpakas {wikhs npogsuons kal anoteel tn opPn YE
v onoia anoBnkevetal n yAukodn otous {wikoUus opyaviopous. To yAukoydvo ival yia
Tous {wIKoUs OpyavIoPoUs TO avTIoTOIXO TOU apUAoU Twv PUTKMOV OpYavIoP®Y, Y’ autd
Kal xapaktnpietal ws «{wikd dpuuno». Bpioketal 0to ouKmT KAl OTOUS HUS.

H kuttapivn anotenei 1o KUPIO CUCTATIKO TWV KUTIAPIKDVY TOIXWHATWY TWV QUUKDOV
Kuttdpwv kai gival n nio diadedopévn opyavikn évwon otn euon. MNMoAdd and ta napd-
ywya tns Kuttapivns, 6nws 1o Xapt, o texvntd PETEEl (peyldv), 1o oefo@dv Nou xpnoi-
LOMOIEITal 0TN CUOKEUAGIA TPOPIPWY, N VITPOKUTIAPIVN MOU XPNOIPJONOIETal WS EKPNKT-
KO, éxouv tepdota Blounxavikn a&ia. H kuttapivn 6ev éxel Bpenukn a&ia yia tov dvBpw-
no kai yia noAnd {wa, ektds and 1a YNPUKACTKE, yiat o opyaviopds tous S Slabétel ta
katdAdnAa évlupa yia tn didonach tns. Eival dpws anapaitntn oucia yia tv kanh Agl-
TOUpPYia ToU EVIEPOU.
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4.3 Npwrteives

O 6pos npwteivn npogpxetal and tn AEEN Mpwros, yid va TovioTel 0 Npwielwy pOAos tns
WS CUOTATKO ToU NPWTONAACPATOS TwV {WIKMV Kal pUTKDOV Kuttdpwv. OI NpwTeives €i-
val YeyanopopIakeés evaoels nou anotedolv anapaitnto ouotatkd OAwv twv Eupiwv
OPYQVIOUMV.

Zyotaon Kal oUVOEoN twV NPWTIEIVHOV npwrEivn NPOOBETO GTOIXEID
O npwrteives nepiexouv anapaitnta ta Y ——
otoixeia  avBpaka (C), otuyévo (O), cateivn R

udpoydvo (H), adwro (N) kar onavidtepa
Beio (S), pwopopo (P), oidbnpo (Fe), xankod (Cu), payvhoio (Mg), yeuddpyupo (Zn) kal
1Idio (I). Aopikh povada 6Awv twv
npwteiviov eival ta apivogéa. H kaBe
npwteivn npokuntel and th ouvevwaon
noddwv popiwv apivotéwv ta onoia
ouvdgovtal pe évav €161kd Seopo, tov nenudikd. Le kaBe npwrieivn n ouvdeon auth yive-
tal e pia kaBopiopgvn kal govadikn addnAouxia. 1o oXNPatuopd twv NPWIEVOV Ou-
vNhBws petéxouv 20 apivo&éa, ek twv onoiwv ta 10 dev pnopei va ocuvbéoel o opyavi-
opos Kal ovouddovtal andpaitnta auivoééa. OPIoUEVES TPOPES MOU NEPIEXOUV NMPWIEIVES,
O6nws 1o yana Kal ta Npoidvia tou, 1o KpEas, Ta auyd, ta ydpia, éxouv uynin BioAoyikn
acia, yiati napéxouv otov opyaviopd Ta anapaitnta apivogea.

H enapkhs npéoinyn npwreiviv and tov opyaviopd o€ kabnuepivh Béon ivarl ava-
yKaia yia:
e v avanwén tou,
* TN CUVTNPNON TOU KAl TNV avuKatd-

otaon twv NPWIEVGOY nou xavovial  EANCECERE VTS

Ta apvogéa eival opyavikég eVAOOELG PE KOG YUPOKTI)-
ploukd v kappogvlopdda (-COOH) kot tv apvopd-
6o —NH,.

ano tous 1otoUs pe ta Piodoyika  afavivn yfloutapiviké o0
uypa, Badivn yAoutapivn

* NV NOpaywyn €eVEPYEIQS €PPEOA,  Asukivn apyvivn
Otav N NPWIEIVN XONOIUOMOIETAI VIO | 5oAeukivn Auaivn
th, rlop(lnyooyn yﬁL{K(I)Zn,s, OE MEP- i e
NTOEIS €VTOVNS PUikhs doknons, ) )

* ™ oUvBeon ev(Upwv, d6nnadn Pio- Bpeovivn ganufafavivn
KataAUTAY, OppOVAV, Onws n adpe-  KUOEMN RS
vadivn, kaBs kal popiwv nou  Hebeovivn puUMopavn
yetapepouv annes ouaies, aonapayiviké o€y npoAivn

* TV napaywyn avuowpdwwy, dnda-  yaukivn aonapayivn

6h e1bIKWV NPWTIEIVADY, NOU aVUOTE-
KOVtal 0€ ouoigs-elofoneis otov opyaviopd Nou Tov KAVOUV va VOOEI.
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4.4 Ainn ka1 éAaia

Ta Ainn kai ta édaia €ival Baoikh Katnyo-
pia Bpenukmv uAv kal anotedolv onpa-
VUKN nnyn evepyeias. Avnkouv otnv oua-
ba twv euaolkwv udmv nou ovopdadoval
Ainiéia. Andé xnuikn anoyn, 16oo ta Ainn
0600 Kal ta €Aaia gival Peiypata evoewy
(eotépwv) Mou npokUuntouv and v avti-
dpaon opyavikwy otewv pe yAukepivn. O1 evidoels autes ovopaloval yaukepidia.

Ainn ovopalovtal ta peiypata yAukepiSiwv nou eival oteped og ouvnOels

Oeppokpacies kai édala autd nou Mivakas 9: Ainn kai éAaia

gival uypd. e 6,u apopd v nNpoE- Boutpo nnatéAaio

Aeuon tous diakpivovtal oE: 1 Bo6w6 Anos IxBuénaio
P , z 3
* Cwika Ainn kar €daia, =4 xolpivd Ainos poupouvénalo
. . o .
puukd Ainn kar éAaia. AL A
Ta Ainn kal ta éAaia éxouv peyann , ) .
Boutupo tou kakdo edaivnado

Bionoyikn a&ia, yiat:
a. ecaopanidouv onpavukd PEPOS NS
anartoupevns  evepyelas. Katd 1o

Boutupo tou kokkogoivika  nAIEAaIo

kafaunokénalo

petaponiopd, 1 g Ainous anobidel ooyiéfaio
9 kcal, evid 1 g ubatavBpaka n coucapénaio
npwrteivns anodidel 4 kcal, AvéAaio k.An.

B. €aopanifouv ta anapaitnta Ainapd o&éa, nou Oev pnopei va ouvBEoel o opyaviopos,

Y. Uetagpépouy Ts anapaitntes Ainodianutés Bitapives A, D, E, K,

6. eunodidouv v anwnela Bepudtntas and 10 owpa Kal €10l cupBaniouv otn diath-
pnon s Beppokpacias tou og puaolodoyikd enineda.

4.5 O kUkios tou avBpaka otn ¢puon

Ta dropa GvBpaka otn euon éxouv NhdN nAikia NGvw and éva dioekatoppUpIo XpdvIa Kal
«npooPiénouv» o€ éva pénnov nou
epeis o1 GvBpwnol dev unopoUuE va Ppa-
vtaotoupe 6t Ba undpxel. Auth n ouve-
x€la s UAns Slaopanidetal e tn ouve-
XA UETATPONh O SIAPOPEUKES LOPPES
Kal NepIypAQetal 010 OKItoo s endpeE-
vns oenidas, 1o onoio aneikovilel tov
KUKAo tou avBpaka otn gpuon.
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TupBodifovrar: pe KOkKIva BEAN — o1 kauoels @ pe npdoiva BéAn — n wtooUvBeon e e ykpl BEAN — ta
npoiovia opyavikns anoolvBeons e pe punie BéAn — annes aviannayés (didAuon, nupdiuon)

O GvBpaKas PETAPEPETAl CUVEXDS AMnd TNV ATUOOPAIPA OTO €0aPOS Kal TOUS WKEAVOUS TNS
s kal avtiotpoga. Opiopéva eutd neBaivouv kal anoouvtiBevial eAeubepvovtas dio-
€eidio tou avBpaka, v idia ouyph nou opiopéva anda pnaivovias otnv tpo@ikh aducida
petatpénovial os d1o&giblo tou AvBpaka, vepd kal dida annd popia. To diogidlo tou Av-
Bpaka ekAvetal and tous Kpatnpes nealoteiwy,  didonaon aocBeotoNiBIKWY NEPWUA-
TV, TOUS wKeavous kal tnv avanvon {owv kal avBpmnwy. Meydaes noodtnTés tou Napa-
yovtal and tn Xxpnon OpUKIMV Kauoipwy yia kivnon, 6éppavon kal napaywyh NAEKTPIKAS
EVEPYEIQS KAl and TUs NUPKAYIES O HACIKES EKTATEIS.

H ouveiopopd tns avBpnivns dpaotnpidtntas otnv napaywyn O1o&gidiou tou av-
Bpaka gaivetal oto akénouBo didypappua.

K&Be xpbévo anopakpuvovtal and tnv
atpuéopaipa nepinou 200 SioeKATOUUU-
pla tovol avBpaka ws O10&eidlo tou dv-
Bpaka. Ané autous 110 dioekatoppupia
tovol diogeidiou tou AvBpaka anoBbnkeu-
ovial OtoV 100 TV QUIMV Pe tn diadika-
ofa s pwtoouvBeons kal 93 dioekatop-
LUpla tévol dladvdovial otous wKeavous

Kal xpnolgonololvial og xnpIkés Kal Pio-

Adoyikés Oiepyaoies and 10 nAaAyKov.
2TOUS WKEAVOUSs CUCOWPEUETAl KUPIws ata 6oTpaka kal ta kopdAnia kar and Kel Ye ap-
yés diadikaoies Ppiokel 1o OpdPO ToU NANI yia TN OtePIA PE T PopPn aoPeotoniBIkwv
Kal dndwv netpwpdtwy. O1 kukAikés dladikaoies nou AapBAavouy xmpa xouv ws anoté-
Aeopa va anokaBiotatal pia agloBavpaotn duvapikh iIcopponia, Katd tnv onoia kata-
vanwvetal oxedoév 6oo H10&eidio Tou avBpaka napdyetal.

O kUkAos tou avlpaka gival n kukAikn diadikacia pe tnv onoia o GvBpakas
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Kal Ol EVAOEIS Tou avakukdwvovtal petal tou putikou,
{wikoU Bacifciou kal avopyavou KOGHOU.

Ta teAeutaia xpdvia n avBpnivn pactnpidtnta audvel tnv no-
o6tnta tou CO, katd 3 dioekatoppupia 1dvous KABE xpdvo, Pe ano-
ndeopa n dlatdpagn s nepiBaniovukns Icopponias Kal v -
@avion npoPAnpdtwy, 6nws 1 AIMOIPO Twv NAywy otous NéAoUS
Kal v gpnponoinon, eartias tns unepBeppavons tou nAavAtn.

http://www.cotf.edu/ete/modules/carbon/efcarbon.html
http://earthobservatory.nasa.gov/Library/CarbonCycle/

O dvBpakag, eivar adrjbeia, eivat €va otoryeio povadiks. Eivat to povadiks mov Eépet va Sévetat jie tov avtd tov oe
Hakplég otépees advoibeg Ywpls peydAn omatdAn evépyelag kat ot {wrj ent g I'ng (tn) pévr mov yvepilovpe péypt
1dpa) téroteg aAvoideg elivat anapaitntes. I't avtd o dGvBpakag eivat to ototyeio-kAeldi tov {HViov Gvimy.

‘Opwg 1) npoaywyr tov, 1) {6056 Tov 0TOV 0pyaviké KGopo, Gev efvar e6koAn Kat mpémnet va akoAovdrioet pia
VIOXPEWTIKY] Kat pepdepévn) mopeia mov Siadevkdvinke pévo ta tedevtaia ypévia (kat mdAt 6yt tedeimg). Av
opyavikomnoinon tov Gvipaka Se Adppave ydpa kabnpepva yopw poag (oe moodtyteg Stoekatoppupiov tévey kdbe
epdopdda), onovdijote viidpyet to mpdowo Xpdua evog gpiAdov, téte Oa g Sivape tedeing Sikawpatikd to dvopa

tov Hatdparog.
ITPIMO AEBI, «To neptodiké obotnpa», EIKOLTOL AIONAS, EKAOSEIS KASTANIQTHSE

!EPQTHZEIZ - AZKHEEIZ _

1. H {Gxapn avhkel ous opyavikes evaoels. Na NEPIYPAYETE PIA MEIPAATIKN
p€Bodo n onoia va anodeikvuel du n {axapn nepiExel AvBpaka. 1
2. a. e noies peydnes opddes diakpivovtarl ol udatdvOpakes;
B. Na avagépete tous ubatdvBpakes Mou avhkouv o€ KaBepid and us

napandvw opddes kal avapépovial oto BiRAio oas. 2
3. loles €ival ol SOPIKES UOVADES TV NPWIEIVWDY; 3
4. Mola eivar n BroAoyikh agia twv NPWIEivaY yia Tov avBpdnivo opyaviouo; 5

5. a. lMoigs givar ol KupidTePES NINAPES OUTIES;

B. Moles Ainapés ouaies xapaktnpidovtal ws AN Kal Noles ws énaia;

Y. Na avagépete opliopéva €idn Ainwv kal eAaiwy. 4

Moia gival n BioAoyikn afia twv ANV oUsIDV YId ToV avBpwnIivo 0pyaviouo; 4,5

. e 100 mL ppéokou yanaktos (nAnpous) nepiéxovial 3,2 g npwrieivavy, 4,6 g
ubatavBpdkwv kal 3,5 g Anapv. Moon evépyeia eCaopanidete, av nigite

N o

€va notnpl epeoko yana; Mepiexduevo notnpiod 200 mL. 5
8. Na avuotoixioete us ouaies ths otnAns | e ta otoixeia twv otndwv Il kar lll.
Zwhdn | ItnAn i Lwndn 1l
Ainapn ouaia Ei6os Ainapns oucias Mpoéneuon
e cdaidAado o {WwIKN
e goylénalo e dinos
e Boutupo
® Loupouvénalo
e BoUtupo tou Kakdo e ¢daio 4
e nAignaio ® QUTIKN
9. Ti evwooUE e TNV EKPPAon «KUKNOS Tou dvBpakay; 6
10. a. Ti ovopdletal pwtoolvBeon; 7

B. Moios o pdMos s pwtooUvBeons otov «kUKAO Tou AvBpaka»;
11. Na ava@épete tous SU0 onpavukdtePous Topels tns avBpwnivns dpactnpio- 5

tas nou cupBaniouv otny napaywyn dio&eidiou tou dvBpaka.
\/\’\ ’ =
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YNV evOTNTa auTh PEAETNOAE XNPIKES EVAOEIS Tou dvBpaka, dnAadn op-
YOVIKES EVOEIS OI OMoies €ival onpavukés yia to Blotkd eninedo twv av-
Bpwnwy, tnv evepyeiakn ayopd, tn Biopnxavia kar v olkovopia, adnd
kal tnv idia tn dwn.
e O1 ubpoyovavOpakes €ival ol anAOUCTEPES OPYAVIKES EVDOEIS.
AnotefoUvtal yévo and avBpaka kal udpoydvo Kal ival cUCTATKA Tou NeTPeAaiou Kal ToU Qu-
olkoU agpiou. O1 ubpoyovavBpakes pe Bdon tn doun s anuacibas tous diakpivovial oe dku-
kAous kal KukAikoUs kal pe Baon 1o €id0os twv SOV PETAEU twv avBPAKWY O KOPETUEVOUS KAl
akdpeotous. Kaiyovtal pe 1o ofuyévo tou aépa npos CO, kal H,O, 6tav n kauon ival téneia Kal
npos CO h aiBann kar H,O 6tav eivar atens.

° To netpénalo kai 10 PUOIKO agplo oxnuatiotnkav oto unéda@os ts 'ns and tnv anoiko-
dopnon opyavik®v uAwy Nou eykAwPiotnkav o cuvBNKes uynAwy BEPUIOKPACIMV Kal MIECEWV.
To netpénalo nou avtieital e us Yewtpnaoels ovouddetal apyo netpénaio Kal petapépetal ota Olu-
Alothpia, énou ugiotatal anoBeiwon Kal kAaopatkh andotaén. Ta kAdopata tou netpenaiou
xpnaolgonolouvial ws kaualpa Béppavons kai kivnons, adid kal ws noAUTpn np@tn UAn yia ty
netpoxnpikn Blopnxavia. To puaiké aéplo eival peiyua aéplwv udpoyovavBpdkwy pe Aiya dtopa
avBpaka, pnopei va xpnoigonoinBei ws kauolpo avt tou netpeaiou diaopanidovias e€oikovo-
pnon evépyelas, peiwon s eEaptnons and 1o netpénalo kal kabBapdtepo nepiBdnnov. Inpavu-
K@ npoidvta tns NETpoxXnpIkAs Blopnxavias €ival 1o ouveOetikd noAUPEPN ta onoia NPokUNTouv
ané i cuvévwon peydiou aplBuou popiwv idlwv 1 SIapoPEUKMOV 0PYAVIKMY HOPIwV, MOU Ovo-
padovtal yovopepn.

° H aiOuAikn afdkoo6fn n ai@avéfn h oivénveupa (CH;CH,OH ) napdystal and v af-
koonikn CUpwon s yAukddns pe i Bonbeia ev{Uuwy nou ovopddlovial {Uudoes Kai €ival 1o
KUPIO ouoTatiko Twv aAKooNoUXwV NoTwV.

Zupwoels ovopadovial ol avidpAaoEls JETATPONNS OPYAVIKWY oUcIv o€ dNnes anAoUotepes
pe t BonBeia evfUpwv, 6nAadn Brokatadutwy.

e O avBpakas €ival 1o KUPIO cUCTATIKO TV EVACEWY NS (whs, SnAadn twv udatavbpdkwy,
WV NPWIEIVAY, Twv AINMY Kal twv fdiwy nou eival ta Bpentikd cUCTATKA.

O1 ubatavOpakes N cakxapa Siakpivovial o Lovooakxapites, 6nws N yAukodn nou ota Qutd
napdyetal katd t pwtoclvBeon, kal og oUvBetous ubatdvBpakes, dGnws o dioakxapitns Kanapo-
0dkxapo h oakxapodn, kal ol noAucakxapites duuno, yAlukoydvo kal kuttapivn. O NPwIEives
eival ta noAupepn twv apivo&éwy Kal anotenolv 1o Npwielov cuotatkd AWV twv éupiwv op-
yaviouwv. Ta Ainn kal ta éAala gival onpavukn nnyn eVvEPYEIAs yid TOUS opyaviopous, Tous ea-
oganidouv ta anapaitnta Ainapd o&éa, petapépouy ts Ainodianutés Prtapives kal cupfannouv
otn diathpnon s Beppokpaacias Tous.

O avBpakas otn GpUon BPIOKETAl O PId OUVEXN AvaKUKAWGON, PECW TwV EVAOEWY TOU, HETA-
€U tou putkou, (wikoU kal avopyavou Paacideiou (kUkAos tou avBpaka).

Anavtioelg oTIg aokfoeLg ¢ evotnTag 3:
H Xnueia touv avbpaka
O1 ubpoyovavOpakes U 6Na T ovOPATa €XOUV WS NPWTO CUVOETIKO

1y. Opyavikés evoels gival: i, ii, i, iv. Yopoyo- npon- kal ws katdAngn -1o. Kal ous 2 ypappes
vavBpakes eivat: i, il ylat anotefolvtal pévo S1apEPOULV OT0 20 CUVBETIKG TOU OVOUATOS.
ané C,H. 36. Autdavetal 600 au€dvetal o apiBpods atdpwy
3a. aiBavio aiBevio aiBivio avBpaka.
KOPEOUEVOS —OKOPEOTOS  AKOPEOTOS
npondvio  nponévio  MpPonivio H aibavénn
KOPEOPEVOS OAKOPEOTOS  AKOPEODTOS 2. ¢v{upa, taxutnta.
pebavio 4. o€uyovo, diogeidlo, dvBpaka, 3,2, COy, 3, HyO.
KOpEOUEVOs 5. Autés nou nivel ynupa katavadavel 50mL al-

3B. Tt 2n GwAAN: Gy Hoy. Bavonns, v autés nou nivel kpaol 36 mL.

3y. v 1n ypappn 6Aa ta ovopata éxouv ws npwo  YoatavOpakes-Mpwtgives-Ainn
ouvBeTko aIB- kal ws katdAngn -10. Xn 2n ypap- 7. 125,4 kcal.




AiBavoéfin n oivonveupa ovopddetal n
ankoonn pe wno CH3CH,OH n onoia na-
pdvetal and v ankoonikh dUpwon s
yAukdlns kal anotedel 10 KUPIO CUCTATKO
TWV OIVOMVEUHATWOWY NOTwV.

Adas eival kdBe xnuikA évwon n onoia
anotedeftal and 1évia Kar pnopei va npoku-
wel and v eCoudetépwon evos 0&€os and
uia Baon.

Adkafia ovopddovtal ta otoixeia s 1ns
opddas tou nepiodikou nivaka, nAnv tou
ubpoydvou.

Afkanikés yaies ovopdlovial 10 OtoIXeia
s 2ns opdédas tou neplodikou nivaka.
Afkoofikés BaBpds ovopdletal n %viv
NEPIEKTKOTNTA €VOs alkooAoUxou notou o€
OIVOMVEUpQ.

Afoyoéva ovopddovial ta otoixeia s 17ns
opddas tou nepIodikoU nivaka.

Anfn avukatdotaon ovopdaletal n avt-
dpaon otnv onofa éva pétanfo avukabiotd
Kaudvia ubpoydvou oe oplopéva dianupa-
10 o&éwv N 16vta evds andou petdniou Ai-
yétepo dpaoukol and autd o€ dianuuatd
0U.

Atopikos apiBpos ovopdletal o aplBuds
NPWTOVIWV ToU NUphva evos atduou.

Bdon, oUpgwva pe i Bewpia Arrhenius,
ovopddetal kaBe évwon, n onofd, étav dia-
Auetal oto vepd, napéxel avidvia udpoteldi-
ou, OH".

Baoikés xapaktnpas ovopddetal 1o ouvo-
Ao TV KOIVAV 1810t TV Twv BACEWV.

AgiKtes givar o1 XnpIKES OUOIES MOU TO XPM-
pa tous afndadlel avadoya pe to pH tou bia-
Aupatos oto onofo npoaotiBevtal.

‘Evupa n Bilokataddtes ovopdlovtal ol
NPWTEIVIKNS  @UONS OPYAVIKES 0uCles Ol
onoigs au&dvouv v taxutnta pias Opw-
ons.

E§oubetépwan ovopddetal n aviidpaon:
H*(aqg) + OH(ag) — H,0 (I)

M

Ae§i1ndyio

Euyevn aépia ovopadovtal ta otoixela s
18ns opddas tou neplodikou nivaka, Ta
onofa gival xnpiké adpavn.

Zupwaoels ovopddovial o avidpAoEls Peta-
PONNs opyavik®v ouci®v o€ dndes anfou-
otepes pe tn Ponbeia eviipwy.

Openukd ouatatikd ovopdlovtal ol ouai-
€s nou AapPdavovial and us POPES Kal Xpn-
olponololvtal yid tnv avénwén Kal ouvti-
pNaon Tou opyaviopou.

6V €ival éva opTopévo Gtopo N ouykpo-
NUC atOPWY Nou NPOKUMtEl Ye anofonn n
npdoAnyn nAektpoviwv. To apvnukd eopt-
opévo ovopddetal avidv Karl 1o BetKd poptl-
opévo ovopddetal Kauov.

Kauon ovopdletal n xnuikh avtibpaon evos
OTOIXEIOU A pIas XNPIKNS évwons e 0Euyovo
n onoia ouvobeletal and napaywyn Bep-
potNTas kal pwros.

KAaopaukn anéotagn gival n diadikaoia dia-
XwPIopoU evés uypoU pefyuatos pe Bdon ta dia-
(POPEUKA onpEia BPAcHOU TwV CUCTATKWY TOU.
Koviapata ovopddovial ta peiypata nou
XPNOIonoloUval aus OIKOSOpES yia th oUv-
deon twv 0IKOOOUIKWV UAIK@DY.

Kpapata ival ta udikd nou anotefouvtal
an6é duo N neplocdteEpa otoixeia and ta
onoia 1o éva touddxictov givar pétaffo Kal
epgavidouv s 1I616TNTES TwV PeTdAnwy.
Kukfos avBpaka €ivar n kukAikh diadika-
ofa pe v onoia o GvBpakas Kal ol EVWOEIS
T0U avakukAdvovial petagy tou euTKou,
{wikoU kal avopyavou Baoifeiou.

Aindopara €ival oucies ol onoies npootiBe-
vial oto €5aqos yid va avanAnpwaoouy T Otol-
xefa ta onoia katavanmvouy ta GUTA.

Méranfa ovopdadovtal ta otoixeia ou nepiodi-
koU nivaka ta onofa eugavifouv éva olvono
Kolvav 1610ThTwy, Onws peydAn nukvétnta,




— Ae§iddyio

0

Beppikn kal NAEKTPIKA aywylpdtnta, Otepen
QUOIKN Katgotaon kal dAnes.

Opada ovopdletal kGBe katakdpuen otA-
An tou neplodikou nivaka.

‘O€ivn Bpoxn ovopdletal n Ppoxn étav 1o
pH s €ivar pikpodtepo ano 4,5, dnAadn on-
HavuKa piIkpOtePo and 1o pH ts Kavovikns
Bpoxns.

‘O&Ivos xapaktipas ovopdletal 1o olvono
TWV KOIVMV 1010TATWY TwV 0EEWV.

OE€U, olpopwva pe tn Bewpia Arrhenius,
ovopdletal k&Be évwaon n onofa, otav dia-
Auetal oto vepd, Napéxel kauovia udpoyod-
vou, Ht.

Onukés ives gival cuvBeukes fves anod yua-
Al uynAdns kaBapdtntas, 10 onoio napa-
okeualetal and xanadia, kal xpnaolponolou-
VIal yid T getddoon tns akuvoBonias.

Mepiobikos nmivakas ival o nivakas katd-
Ta€Ns TWV XNPIK®V OToIXeiwv Katd augovta
atopikd apibuo.

Meplodikétnta €ival n pe kavovikd Tpono
enavainyn evés aivopgvou N pias IS16TNTas.
Mepiodos ovopddetal kaBe opildvua ypay-
un tou neplodikoy nivaka.

Netpénalo ovopdletal 1o pelypa uypwv Ku-
piws udpoyovavBpdkwy 1o onoio oxnpati-
OTNKe OTn GUON o€ undyeies n unoBandoal-
€s kolNoNtes and v anoikodoépnon opya-
VIKGOV UAmv o€ ouvBnkes uynimv Beppo-
KPQOIMV KAl MIECEWV.

pH €ival évas apiBués nou Petpdel tnv nepl-
eKTKOTNTA evos udatkoU SlaAUpaTtos o€ Ka-
uévta ubpoyovou, H, kai pas enitpéner va
xapaktnpiloupe éva didAupa ws 6Evo N
Baoiké h oubétepo.

Mexapetpikd xapti sival éva €10ikd xapt
EUNOTUCWEVO Ot peiyua Slapopwy SEIKIDV
Mou pas enItPEnel va PETPAPE 10 pH evos
61aAvpatos katd npoagyyion.

Mexapetpo €ival éva naektpovikd dpyavo
npocdiopiopoU tou pH evos dianuuatos pe
geyann akpipeia.

MoAupepn ovopdadovial o PUOIKES h OUV-
Betkés ouaies TwV onoiwv ta popIa NPOKU-
ntouv and t ouvévwon peydnou apiBuou
HOpPIWV HOVOUEPDV.

Mpwteives ovoudlovial ol JAKPOUOPIaKES
EV(OEIS 01 0Mnoies NPOKUMNTOUV anod t CUVeE-
vwon pe kaBopiopévn andnfdouxia peyd-
Aou apiBuoU apivo&éwv pe nenudikous Oe-
opous.

Toipévto ovoudletal 1o udatonayés kovia-
ya to onoio napaockeuddetal and aofeotd-
fiBous oe nocootd 75% kal apyidonupitikd
unika og Nooootd 25%.

Y&atavOpakes n adkxapa ovopddetal pia
peyann katnyopia opyavikwyv eVMOOEWY Nou
nepiéxouv GvBpaka, ubpoyoévo kal oEuyovo.
To ubpoyodvo kai 1o ofuydvo ouvnBws Ppi-
oKovtal Oto péplo s évwons og avanoyia
atopwv 2:1.

Y&poyovavBpakes ovopdlovial ol opya-
VIKES XNPIKES OUOies oI onoies anoteAouvtal
povo anoé avBpaka kal udbpoyovo.

Duoiké aépio ovouddetal 10 aéplo peiyua
HIKpwV udpoyovavBpdkwy, Kupiws pebavi-
OU, TO OMoI0 OXNPATOTINKE OE PUOIKES KOI-
Adtntes and v anoikoddunon opyavikoy
undv kal xpnaolygonoleital ws Kauolpo.
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