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Avti npofidéyou

«Xe évav kOouo orou KABe npoobokia yia tn zwnh, otnpizetal e auéavouevo Tpono otnv
ENIOTNLIOVIKA Kail TeXVoAoyikn npdodo, n unootipién ts anoktnons eknaibeuons kai Se€iotritwy
otnv motiun Kai tnv texvoroyia eivar adiaugiofntntn yia éia ta €8vn, Oxi1 UOvo yia va enituxouy
Biwoiun avanwén, adid kai yia va dnuioupynoouV eyypauUUatous EMiOTNLOVIKG Kal texvoroyikd
nofites, wote va dpaiwbei n npayuaukn dnuokpatia. »

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

Mnopeite va gavtaoteite évav kO6ouo otov onoio ol nodites dev katavoouv ta Béuata nou
oxelizovtal pe v uyeia, tn poéduvon tou nepifanniovios, T diaxeipion Twv QUOIKWOV
népwv, m dlapo®n, v uyleivh, v éAfsiyn ndolpgou vepou, ta @dppaka, dniadn ta
B¢puata nou npaypatevetal n enicthpn tns Xnpeias; Mas autoi ol noAdites Ba anavthoouv
Ot EpWTNPATa Nou agopouv tnv eniBiwaon tou avBpwnivou gidous kal Nms 6a ennpedoouv
autous nou NapBavouv anoPAaocels;

To BiBAio nou kpatdte ota xépla 0as YPAPINKE PE TN OKEYN OU €0ElS, oI pabntés tou
onpepa, aupio Ba AauPdvete anogdoels. M' autd Kupiws to NOYo éxel yivel npoondBeia ta
Bépata s Xnpueias va ouvdéovtal pe v KaBnpepivh zwn kal pe v EEAIEN tns enioThpns.

Me t xphon onpavukdv diaBepatikv evwoldy, 6nws n afdndgniGpaon, n enikoivwvia,
n pyetaponn k.d., enixelpeital n ouvoeon e GAOUS TOUS TOUEIS TNS KOIVWVIKAS Mpaypatkotntas
Kar us dAnes eniothpes.

To BiIBnio eival opyavwpévo o€ TPEls EVOTNTES:

1n evétnta O€&éa — Baoeis — Afata
2n evétnta Ta&véunon twv otoixeiwv — Xtoixeia pe 161aitepo evolapépov
3n evétnta H Xnpueia tou dvBpaka

K&Be evotnta xwpizetal os enipépous kepdnaia ta onoia ouvodeovtal and epwINaEls,
aoKNaoels kal dpaatnpidtntes nou Ba oas BonBnoouv va katavonoete i didaktéa UAn Kal va
autoa€ionoynBeite. Xto ©Aos kKaBe kKepanaiou undpxouv Keiyeva nou ouvbéouv v UNAN pe
v Kabnpepivh zwn h s e€eniels tns enioTNs Kail tns texvonoyias. Ta Keipeva autd Bew-
pouvtal anapaitnta yia va cuvOUACETE TS YVMOEIS MOU 0as Napéxel 1o pabnua tns Xnpeias pe
auTd Nou yvwpizete péoa and tnv euneipia oas, afnd kal va avantUEete v KPIUKA oas IKa-
votnta.

‘Eyive npoondBeia va eCetaotolv ta Béuata pe anddtnta kal cagnveid, diatnpwvias v
avaykaia eniotnpovikh akpifela. EAnizoupe 1o BiBAio autd va anotenéoel tnv agopuh nou Ba
eCayel tnv nepiépyeld 0as yia v eNICTAPN Kal us peBddous ms.

O1 ouyypasis
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Mpdétaon penétns

Ta noté

Ta ndvta

Moté &ev npénel va dia-
Bdzete Xnpeia EanAw-
pévol otov Kavane.

Mavta npénel va éxete inda oas otuAd Kal NPOXEIPO Xapti, WOTE
VO ONYEIMVETE TS anopies nou oas dnuioupyouvial Kal va Kpatd-
€ ONPEIDOEIS Yia td Bacikd otoixeia Tou pabnpatos.

Moté 6ev npénel va §ekivate to Sidfaoud
oas, Xwpis va EEpete T Npénel va enITUXETE.

MNavta npénel va kavete pia kKadh avayvwon ota €1I0aywyIikd Kei-
HEVA Kal TOUs 0TOX0US Tou Pabnpatos, Mote va yvwpizete U e§u-
nnpetei kaBeti nou Siapdzete.

Moté 6ev npénel va diafdzete anoonaopa-
uKd opliopéva Koppdua and 1o pdbnpa.

MNavta npénel va diafdzete npooekukd, Xwpis va anopvnpoveue-
1€, 1a nelpdpata nou neplypdgovtal Kal otn CUVEXEID va pabaive-
€ 10 oupnepdopata ota onoia odnyouv. Agv eival avaykn va
anopvNPOVEUETE apIBUNTKA otoIXeia M otoixeia nou Ppiokovtal
o€ nivakes, nap’ 6u €ival noAU onpavuko, va ta diapdzete npo-
OEKTIKA, WOTE va anokthoete ofokAnpwpévn lkéva yia 1o Bépa.

Moté dev nNpénel va apnvete Kevd ous yvm-
ogis oas. H eniothpn tns Xnpeias ival pia
afuoida yvwoswv. Av XAoete évav Kpiko, n
afuocida Siakontetal.

MNavta npénel va diafdzete 1o pabnpa tns npépas, akoun Kai av
€i0TE APPWOTOI, WOTE va Pn dnpioupyouvtal Kevd.

Moté pnv napafnénete ta Bépata nou dev
katavoeite! Ayandpe 6,u katadaBaivoupe.

Av avupetwnioste Suokofies otnv Katavoénaon gvvolwy, ansubuv-
Oeite oto 6aokand oas tns Xnpeias, wote va eniubouv ol anopies
oas.

Moté punv napaneinete va diafdoete ta na-
paBéuata, nap’ 6u bev anotenouv egetaotéa
ufn.

Mavta va diaBdzete 1a napabépata yiati gival o1 Kpikol Nou cuv-
6¢éouv tn Xnpeia oas pe v KaBNpepIvh zwn, ts ANNes eNoTAPES
Kal tnv texvofoyia.

Moté pnv enavanaveote 6u eMTUXATE TOUS
0otdX0Us ToU HabNpatos xwpis va tous enéy-
Eete.

Mavta va a&lonoyeite Tov eautd oas yia TS YVMOOEIS MOU ANEKTNOE
Kal us 6e§16tntes Nou Katéktnoe oto téfos tou padnpatos.

Ma v autoa§ioNdynon oas UNApxouv Ol EPWTNCEIS OTO TENOS
K@0e ke@anaiou oto oxonikéd BiAio kal ol anavthcels nou Oa oas
BonBnhoouv va gAéyEete av eMITUXATE TOUS OTOXOUS 0ds. TUpPNAN-
PWHATIKA UNAPXOUV Kal ol EpWTNCEIs Tou Terpadiou oas.

Moté pnv anoyonteUeote av ta anotené-
opata s autoaglondynons Sev gival autd
nou Ba B¢éAate.

Mavta va xpnoiponoigite tnv agloAdynon yia va BeATUMVESTE Kal
va anoktdte yvwon ot Bados.

Av 10 anoteféopata tns autoa&loNdynons oas €ival Katmiepa
andé autd nou Ba BéAate, evtoniote ta npoPAnpata nou undp-
Xouv kal §avayupiote oto oxoflikd oas
BiBAio yia va Slafdoste npooskukd ta
OUYKeKpIYéva Koppdua. Av nap’ éAa autd
Oev pnopéoete va avupetwnioste ta Bépa-
10, ONPEIDMOTE Ta OTOV KATdAoyo twv ano-
pIOV oas Kal angubuvBeite oto 6aokand
aas.

Kadn enituxia
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— 1. Ta o&éa

YUS EUKETES TwV Pnoukadiv tns dinAavhs pwtoypagias, ous o-
noies avaypa@etal N oUOTAON TOU MEPIEXOUEVOU TOUS, UMAPXEI
pia koivh AgEn, n N€En o&U.

Ytn Aepovada kal otnv noptokandda nepIéxetal KIpIKO o§U.
210 avayuKTKA tinou cola nepiéxetal pwo@opikéd o§u.

Y10 €01 nepiexetal oEikd 0&U.

YTOUS XUPOUS Twv PoUtwy NepIExetal dokopPIikd o§u.
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‘Evvoies kl€1b1a: ofU e 6§vos xapaktpas @ deikies ® katudv udpoydvou
e kAipaka pH e ofUtnta

/

e

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

1. Na Sianiotvete tov 6€IVO XapaKTNPA OUCIMV MOU MEPIEXOVTAl OE NPOIdvIa Tou G-
peoou nepiBaniovids oas.

Na opizete ta o&€a katd tov Arrhenius.

Na ypa@ete Tous pHopIakoUus TUNoUs oploPEvwy otswv, étav divovtal ta ovouatd Tous.
Na ovopdzete opiopéva o&ga, dtav divovial ol popiakoi Tinol Tous.

Na ypd@ete Us XnpIkEs €EI0WOEIS oxnpatopoU 16viwy Katd tn didAucn opIopévwy
oC€wvV 010 vePO.

6. Na petpdte 10 pH evos d1adUpaTos Pe T0 NEXAUETPIKO XapT.

ks wn




1.1 1616tntes twv oféwv

Ta ubaukd diadUpata Twv 0EEwV EXOUV OPICUEVES KOIVES 10160TNTES. MePIKES and auTes

yivovtal avuAnntés Ye 1o neipapa nou akonouBei.

YtUPBoupe éva Agudvi.
1. AokiyGzoupe 10 xupo tou. Ti yeuon éxel;

Ti cupPaivel oto Xpua U toayiou;
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KoU 0&€os. Ti NnapatnpoUyE;

O11616tnTES MOU NAPATNPACAPE OTO NPONYOUEVO NEipapa &i-
Val XapaKINPIoUKES Twv dlaAupdtwy Twv o&éwv Kal OxI HOvo
TOU KITPIKOU OEE0S MOU MEPIEXETAl OTO XUPO Tou Agpoviou N
Tou apaiol udpoxAwpikoU O&Eos.
As s eCetdooupe nio avadutuka:

1. Ta diaAUpata twv o§éwv éxouv 6&ivn yeuon.

H xapaktnpioukh 6&vn (§ivh) yeuon twv o&éwv yivetal avuin-
ntn, étav nivoupe éva puolké xupd noptokadioU A Agpoviou,
10 onoia NePIEXouV KITPIKG o€U, étav Tpwue tn candta pas Pe
€id1 1o onoio nepiéxel o€IkG 0EU N Otav TPWE yIaoupt To O-
noio nepiéxel yanakukd ofu.

2. Ta diadvpata twv oféwv petafaniouv to xpwpa
twVv SeIKtwv.

O1 6¢giktes €ival XnpIKES ouoies ol onoies Pe tnv napouaia o-

E€wv anndzouv xpwpa. Ma napddelyua, av npoobBéooupe Ai-

lpoooxn: AnayopeUetal va SOKIUAZOULE T YyeUon o&EwV nou u-
' ndpxouv oto gpyactnpio, Onws vitpikd ofd, Beikd ofU kai ubpo-
XAwpik6 ofU. Kivbuveuouue va ndBouue oofapd eykauuarta.

MEIPAMA Aianiotwvoupe Pepikés anod s 16160tntes twv oféwv.

2. Pixvoupe Aiyo and 1o Xupd Tou o€ €va Notnpl zEONS MOU MEPIE

. Pixvoupe Aiyo and to xupd tou o€ payeipikh oéda. Ti napatn
4. e ¢vav kaBapo dokipyaoukd owAdhva Bazoupe €va koutand
piviopata yeudapyupou kai npocbétoupe 20 mL apaiol udpoxi

Kot Aiyn woropio...

Yo «Mabnpo Xnpeiog»,
mov Snpootevoe to 1675 o
N. Lemery, yio va e€nyrjoet
yurti éva vypd elvar G8wo,
SlaTundvel ™V HoPaKkETm
dmowyn:

«Ta é&wa vypd mepié-
OOV atXppd oopartidia, ta
onofa mpokaAoty toovELpo
o ydéooa. ‘Oco mo Ae-
tég efvan oL auypég avtadv
TV oopondiov, 1600 peya-
AGtepr) etvon ko 1) Suvartdn-
T@ TOvg va  elo€pyovial
OTOVG NEPOLG TWV CWPATOV
P& ta omnofa €pyovial o€ &-
nagpr.»

‘Onwg gatvetan amé to
Kkelpevo, o Lemery, o xnpi-
kGG tov 1700 cudva, yrider
AavBaopéva v droyn yio
T 0&€Q e HPWTOYWVIOTES
Ta OXIjpata KoL v Kivjor).

yes otayoves tou deiktn pnie tns BpopoBupdnns oto didAupa onoloudhnote 0&Eos, 10
SiaAupa Ba napel kitpivo xpwpa. O1 nio cuvnBiopévol and tous HeiKTes NOU XPNOIUO-

nolouvtal Oota xNPIKA gpyactnpla givar to
Baupa tou nAlotponiou, n nAiavBivn, O
unie s BpopoBupdnns kal n paivono-
@Baneivn.

A€giKTeS MEPIEXOVTAl OTO KOKKIVO AdXa-
vo, 010 10dl, ota nétada noAdwv AouAou-
diwv, énws ta kokkiva tplavtdeuiia, ta
yePAvia, ol netouvies, ota «itadikad» padi-
Kia kar adfou.

AtoAdpata o&€wv pe Selktr «kOKKIVO» Adyavo

Ta oéa —




Ta o€éa

3. Ta SiaAUpata twv o§éwv avudpouv pe to pdpuapo
Kal tn payelpikn 06da. Ano us avudpdaoels autés
napayetal 6108eidio tou avOpaka.

Av pitoupe €01 ndvw oe payeipikn c6da N o€ PIKkpd Koppdua

bapudpou, Ba napatnphooupe oxnuatopd euoanidwy. To o-

€Ik6 0&U nmou nepiexetal oto b1 avudpd pe tn 06da. And tn xn-

LIKN avtibpaon napdyetal éva aépio o poppn guoanidwy, 1o

bio&gibio tou dvBpaka. Mapoduola @avopeva Ba napatnph-

ooupe av avtl yia &61 xpnolyonolnooupe Xupd Aepoviou.
2us 6UO NPONYOUEVES MEPINTWOEIS NMPAYHATONoIoUVIal Ol

XNPIKES avudPAoEls: EniSpaon Stalbptog
vpoxlwpiov oe Koppatdkia
o0 + PAPHAPO —> ... + BI0E€ibio ou dvBpaka T HOPRapov
otU + payelpikh 06da — ............. + 610&eibio tou AvBpaka

Téoo n payeipikh 066a 600 Kal 10 PAPPAPO avAKOUV OE I KATNYopia XNPIKWV EVAOEWY
nou ovopdzovtal avlpakika afata (yia  diata Ba piIAhooupe o enduevn evétnNTa).
Ta diaAvpata twv o&éwv, katd kavéva, avudpouv Pe ta avBpakikd dAata.

ofU + avBpakikd ddas — ... + Oio&eidio tou dvBpaka T

4. Ta diadvpata twv o§éwv avudpouv pe noANda pé-
tafdda ka1 eAsuBepwvouv aépio udpoyovo.
Av Bdénoupe og éva dokIpaoukd ocwAnva PIkpd koppdua
weubapyupou kal pi€oupe peoa didAupa udpoxdwpiou, Ba
napatPNOOUPE Napaywyn evos agpiou. To agPIO auTo €ival
10 USpOoYOVO.
Onws o yeuddpyupos, €l kal noAdd anna uéwina avu-
dpouv pe opiopéva GlaAluata oféwv Kal Napdyouv agPIo
udpoyovo.

EniSpaor) Staddparog vépoxlopiov oe
opropéva pétadda

oty + péwando — ............. + ubpoyodvo T

Mepikd pétania, dnws o xankos, dev avudpouv pe autd ta diadvuarta.

To oUvono twv KoIvwv 181othtwv twv diadupdtwy twv oéwv ovoudzetal 6§I-
VOS Xapaktnpas.

‘O€Ivos xapaktnpas
Ta udaukd dladUpata twv o&éwv:

. A . H raénd fvoa pe Kowé -

1. Exouv xapaktnpioukh &va (6€ivn) yevon. w0 othola e Nones i

; ) ’ mpres Yapakt)pilel 6Aeg tig emoti-

2. MetaBdnnouv 1o XpWua Twv OEIKTWV. pee. Tha napdSeypa, 1 Prodoyia

3. AvudpoUv e ta avBpakika dAata kal napdyetar Siofei- | Koordooet ta ta ot fnjaouxd,

] epnetd, mvd ktd. pe Pdon opt-

610 tou Ovepo Kd. OPEVQ KOWG YOUPOKTPLOTIKE TOUG.

4. Avubpouv pe noAad pétania kal napdyetal udpoyovo.

14l
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1.2 O&éa katd Arrhenius

Nat opws ta dioAvpata 6AwvV Twv OEEWV EXOUV KOIVES 1IOTNTES;
Andvinon oto epwInpa autd €dwoe 10 1887 o Zoundds Xnpikds
S. Arrhenius:

Ta SioAvpaTa dAWV Twv 0EEwWV NEPIEXOUV Kaudvta udpoyovou (HY).
Y’ autd akpIBWs T 16vIa oPeiloval Of KOIVES IBIOTNTES TWV OEEWV.

‘Etol, oUpgwva pe tov Arrhenius:

S. Arrhenius
(1859-1927)
Nobel Xnpetag 1903

O&£a ovopdzovtal ol evoels ol onoigs, 6tav diadvovtal oto
vepo, Sivouv kaudvta udpoyévou (HY).

Y1ov nivaka nou akoAouBei paivovtal ta 16évta Nou Nnapéxouv ta nio cuvnBiouéva o-
€€a, otav dianvovtal oto vepod:

MNivakas 1: H 6iaAduon twv oéwv oto vepod

6vopa oéos Sd1aAupa oéos Kauov aviov 6vopa aviovios
ubpoxAmplo HCl(aq) — H*(aq) + Cl(aq) 16V xAwpiou
Be1KO 0EU H,S04(aq) - 2H*(aq) + SO42- (aq) BeIKO 16V
VITpIKS 0V HNOs(aq) — H*(aq) + NO; (aq) VITPIKO 16V
*0€Ikd 0&U CH;COOH(aq) — H*(aq) + CH5COO(aq) 0&IKo 16V

* H xnpikn e€iowon yia to CH;COOH
) avaQéepetal og 6oa LopIa Napdyouv 16via.
Hpooolfouo,}la Tpooopoiopa
vitpikog o&gog 08106 0€og ITpooopoiopa
vdpoydwpiov

!EPQTHZEIZ — AZKHEEIZ _

Ti ovopdzetal 6§Ivos xapaktpas; Na avapEépETe Ts KOIVES 101OTNTES TwV OLEWV. 1
Mou oeifovtal ol KOIVES 1816TNTeS Twv dIaAUPATWY TwV 0&EwV; 2,5
[oles XNUIKES eVOEls ovopdzovtal o&éa katd Arrhenius; 2
Moles ouaies ovoudzovtal HeiKTes; 1
Av pi€ete €01 N xupd Aepoviol o pappapdokovn, Ba NapatnpPNoete Napa-
yowyn euoadidwv. Xtnv napaywyn nolou agpiou opeifovial or puoanioes; 1
6. Aev pnopoupe va euAdoooupe dlanupata oféwv o doxeia and oidbnpo N

apyinio (adoupivio). Tat; 1
7. Na avagépete 10 aéplo 1o onoio Ba napaxBei oe kaBepid and us endpeves

NePINTWOEIS:

a. didAupa udpoxnwpiou avudpd pe aibnpo,

B. payeipikh 06da avudpd pe didAupa Belikou ofgos.

Na nepriypdyete éva neipapa pe 1o onofo pnopei va enifeBaiwbei noio €ival

10 aéplo nou napdyetal o€ KABe nepintwon. 1
8. Na ypdyete tous poplakoUs TUMOUS TwV XNPIKWY evWoswy: udpoxawplo, Belkd
0&U, VITtpIkO OEU Kal oikd ofU. Na ypdyete enions s xnpikés e€lowaels nou Gei-
XVOUV TO oXnpatopd 16viwy Katd t didduon twv napandvw o&éwv oto vepd. 3, 4, 5

e PR 5
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1.3 H kdipaka pH (ne-xa) ws pétpo tns o§utntas

H o&Utnta eival pia pyetpnoiun 1diétnta twv diadupdtwy, n o-
noia ekppdazel 10 Nd6oo 6&Ivo eivar éva didAupa. Ooo nepio-
0OTEPA KATOVIA UOPOYOVOU UNAPXOUV OE OPIOUEVO OYKO €-
vos Oladupatos, 1doo peyanutepn ival n o&Utntd tou. H ne-
PIEKTKOTNTA €vds ubatukou dianupatos o€ kaudvia ubpoyo-
VOU Pnopel va ekppaotel pe S1apopous tpdnous. H enikpaté-
OTEPN EKPPAOCN YIa TNV MEPIEKUKOTNTA aAUTA €ival évas aplB-
uo6s, to pH tou SiadUupartos.

Y1a SlaAvupata twv 0wy, 1o pH naipvel TPés HIKPOTEPES
ané 7 kal npakukd peyanutepes anod 0, epdoov Ppiokovral
oe Oeppokpacia 25°C. Oco nio pIkPoS gival to pH evos
udatkou 6iaAupatos técgo nio 6§ivo gival to diaAupa au-
19, 6nAadn t6éoo peyanUtepn €ival N NEPIEKUKOTNTA TOU OF
kauodvia ubpoyovou. Etol, éva diadupa pe pH = 1 €ival nio 6-
€ivo ano éva didnupa pe pH = 2,5, 10 onoio pe tn oeipd tou
gival nio 6&ivo anod éva dianupa pe pH = 6,2.

16y pH FfamiE
nofintg aubdvenm
nodu no fliya fliye
8évo tkno tEvo oo e oo

0 1 2 3 4 5
Beiirlupo HCI Giodupo HCI YOOIZNED s VIDpOLmps oiho
36,5gL 3850 uypd feponod FAVELT

O rAipakeg
ot (o pog

“Evag aptbpdg, 1o pH, npoo-
Slopiler 1o 1600 6o eival
éva SidAvpa.

“Evag apBpdg emfong, o
«aplBpég oktaviov, kabo-
pilet v nowduyta g Pev-
Livng, évag dAdog, o arpato-
kplg, kabopilet v «1ois-
)T TOL AfaTog Kat €vag
aképn aptdpde oty KA{pa-
ko Mogdp v €vtaor) tov
avépov.

Ko GAAeg kAfpokeg:

® 1) oBodoyiky] KA{poka
® 1) BaBpodoyikij KApaka
® 1) popodoyikr] KA{paka

ERlgps
tEvo DubiEpD

6 7
odpo IR
VERD
10 pH oubiven

i o ENOTVELDs

1.4 To pH tou kaBapoU vepou

‘Exel Bpebei neipapatkd ou 1o vepd, akdpa kal otav
dev nepiéxel kapia Slanupévn ouaia, nepiéxel NAvVIOTE
éva OXeuKkd pIkpS ap1Bud kaudviwv ubpoydvou. H na-
POUCIa AUTMV TWV KATOVIWY opeietal oto yeyovos 6-
U éva ndpa nodu pikpd NOCOCTd WV HOPIwY TOU Ve-
pou bivel 16vta, oUPPWVa PE T XNPIKA e€iowon: a7

H,0() — H*(agq) + OH(aq)

And auth ™ xnpikh g§iowon @aivetalr 6u and
HOPIa Tou vePOU napdyovtal, eKtds and 1a Kauodvia u-
dpoyodvou, kal aviévta OHT, ta onoia ovopdzovtal o-
viovta ubpoteidiou.

ZKe@teite OtTL...

Ané éva Sloekatoppiplo pépla vepos pévo
éoogpa Sivooy kaudvea H ko aviévia OH'.
M oke@reite ott...

Oa pmopovoate va Selte popra pe peyedo-
VIIKG @akd, yroti eivat moAd-modd pikpd.




Ano v idia xnpikh e€fowon npokuntel enions 6u ta Kauo-
vta udpoydvou nou napdyovial and ta popia tou vepou eival
foa pe ta aviévia ubpoteidiou.

‘Eto1, oto kaBapd vepd (dnAadn oto vepd nou dev NePIEXEI
kapia diadupévn ouacia) 1o0XUEl:

nAnBos H*(aq) = nAnBos OH (aq) (1)

H nepiekukdtnta evéds diadupatos o kaudvia ubpoydvou
ekppdzetal Opws Pe évav aplBuo, 1o pH tou diaAupatos.

Epdoov kal oto kaBapd vepd nepiéxovial kaudvia udbpoyo-
vou, oupnepaivoupe 6 Kal oto kaBapd vepd avuotoIxel Ka-
noia upn pH:

To pH tou kKaBapou vepou eival 7 (otous 25°C).

To i610 pH pe 10 kaBapd vepd (pH = 7) éxouv kal 6Aa ta u-
daukd diafupata ota onoia 1oxUel n oxéon (1) otous 25°C. Ta
biaAvupata autd ovopdzovial oudétepa.

1.5 To pH twwv 6§Ivwov diadupartwv

Ta oéa —
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To xpdpa tov Seikty prle
)6 Ppopobopding oe 6&vo
kot 0v&étepo meptPdllov
avtiotolya

Onws €ibape, 6tav éva o€y diafustal oto vepd, napexel kaudvia udbpoydvou. Enopévws,
ota SlaAvpata twv o&wv ta 16vta HY Ba eival nepiocdtepa ano ta 16via OH™. Etor:

ot KaOe SiaAupa o§fos 1oxuel: nAhBos H*(aq) > nAhBos OH (aq)

H npétaon auth €ival iIcodUvapn pe v NpdTtaon nou €XoUPE avapépel otnv §1.3:

ot KGOe Siadupa o&éos 1oxvel: pH < 7

Enionpavosis

* Otav npooBétoupe vepd o€ éva 6&ivo Sianupa (dnAadh étav 1o apaiwvoupe) 1o S1anu-
pa yivetar Alyotepo 6€vo, yiati o opiopévo dyko Siafupatos nepiéxovial Alyotepa HY .

Enopévws, 10 pH tou dianupatos augdvetal.

e 000 vepod kal av npocBécoupe oe éva 6&vo OidAupa, to didAupa Ba napapeivel 6-

€ivo, 6nnadn 1o pH tou Ba eival ndvta pikpdEpo anod 7.

1.6 Métpnon tou pH &vés Siadupatos

To pH evos diadupatos pnopoUpe va 10 PETPNCOUPE JE MEXA-
HETPO N PE NEXAPETPIKO xapt. To mexAuetpo €ivar éva nie-
KTpoVIKG dpyavo 10 ornoio xpnalgonoleital yia v akpifhn pé-
pnon tou pH evos diadupatos. To NeExaueTpiko xapt eival é-
va €161kd anoppo@nUKd Xapti EUNOUCUEVO UE pelyua O€l-
Ktwv (6giktns Universal h yevikés Oeikns), to onoio adddzel
xpwpa avadoya pe 1o pH tou diaAupatos. Mas enitpénel va
Bpiokoupe noAu eukona to pH tou Giadupuatos, adnd oxi pe
peyann akpipeia.

Métpnon tov pH pe 1) foridera
HEXGPETPOL
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MEIPAMA Metpape 1o pH gvés diadupatos.

1. TonoBetolpe oe pia vano 1 2
wpofoyiou €éva Koppau
NEXAUETPIKO XAPTi. ; i ’ s
2. Maipvoupe pia yuanivn pd- f 4 4
6o kar v nAévoupe Ka- '
A& pe anioviouévo vepo. \
3. BuBizoupe ™ yuddivn pd- (e ) L ST
B60 ot0 XUpS AgpovIoU Kal \ >
OTN OUVEXEIQ TNV aKOUUNA- 3
HE MAVW OTO MEXAPETPIKO
xapt. Metd and pepikd deutepdNenta ouykpi-
VOUWE TO XPWUO MOU AMEKINOE TO MEXAPETPIKO
XapU PE 10 XpWuata tns kKAfpakas nou undpxel
ot0 Koutl kal Ppiokoupe katd npocéyyion 1o
pH tou xupou tou Aguoviou.
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Eivaqr Oépa... Xnueiac
MéAooeg ko 0&€a
To dnAnuipro g péliooag nmepiéyet €va ogu, oto ormoio ogpeidetat o evoyAnTkig epeblopdg mov mpokadel.

O Bacthiooeg exkpivouv enfong pa «Bactdiki)» ovoia, éva 08y, mov €AKkel Tovg KNPIjveS Yia To (ELYEPpmpQL.

IIikpapdydada yia extedéoeic;

To vdpoxkvdavio eivat éva o&u, to onofo eivat woyvpdtato SnAntypio, kabog S6om 0,05 g efvar Bavatn-
Pépa yia tov avBpomro. Xta mkpapdybada neptéyetat pua Xnpiki ovoia, 1 apoydadivy, and ) Sidomna-
on) 16 onofag nmapdyetat VEPoOKLVAVIo (0g VTS ogefdeTal 1) YapaKkTplotiky oopr tovg). Puokd 1) no-
o6t Td Tov efval 1600 [KpI, ov kavelg 6g Do prnopotoe va yprotponoujoet mKpapdydala mg Qpoviks
6mho. Xro {wiké Baoidelo €va eidog oapavtanodapovoag e§ovidvel tovg exOpots Tov, ekkpivovtag pia

XKy ovota 1 onota Stacndtal akaptlaia kot eAevBepdvel vEPoKLAV1O.

!EPQTHZEIZ — AZKHEEIE _

1. Ti Geixvel 1o pH evos diaAvupartos; 6
2. Ti upn éxel 1o pH tou kaBapou vepou ot Beppokpaaia 25°C; 6
3. Ti upés unopei va éxel 1o pH evos dianuuatos ogéos; 1,6
4. Mg nolous tpénous pnopei va petpnBei 1o pH evos diaAupartos; 6
5. To pH pias Aspovadas Ppédnke oo pe 3,2. Mou ogeifetal n uph auth;

Ms Ba petaPAnBei to pH s Aepovadas, av Npootebei vepo; 1,2,6
AUo i61es QIAAES NEPIEXOUV N MPWIN AMIOVIOUEVO VEPO Kal n deUtepn a-
paid ubpoxnwpikd ofu. Na nporteivete évav eUkodo kal aopanh tpéno, yia
va S1anIoTMOETE T0 NEPIEXOUEVO KABE PIanns. 1,3,6

=




H IZTOPIA ENOX YIIEPAIONOBIOY ®PAPMAKOY

I'bpw oto 400 1. X. o Imnokpdtng ovviotovoe apéynpa a-
116 @uAAa ttde, yia va katanpaiivel Tov Iévo g yEvvag.
To 1763 o adeoipdtatog E. Stone, o onofog avalnrotvoe
véa pappaxa, épade 6Tt ol Ywpikol g evoplag tov Xp1)-
olponototoav a@épnpa ard PAoBEa 1TIEg MG AVILITVPETL-
k6. "Htav pavepd dourév 61 kamnota ovoila ota ¢puAda kat
010 PAOLS TOL GEVTPOL elyE POPUAKEVTIKES IEISTITES.
‘Otav ot ynuikoi, moAv apyGtepa, QAMOPGVOOQV TO

To anootdypota oné o géMa g mdg SpaOTIKG GLOTATIKG Tov PAotoy, Stariotwoay Gt frav €-
£YOLV PUPHAKEVTIKES ISIGUYTEG YVOOTE arid va 080 110V OVOPAOTKE OOAKVAIKG 080 a1 to AaTvikg
upy apyasyia. évopa tov Sévtpovu (Salix).

To 1897 o Teppavis ynukdg F. Hoffmann nétvye v
gpyaotnploki] otvheon tov oadikvAikol o&€og kat 1) gv-
peotteyvio Tov Katoxvp®Onke amé ) YNuiky erotpeia
Bayer. "Eva ypévo apydtepa nopaokebaoe €va nopdym-
YO 10U 0OAKVALKOU 0&€0g, £§lo0v SpaoTIkG, adAd pe Atyd-
tepeg mopevépyeles. To mapdymyo avtd, to akeTvAocaAt-
KUALKG 080, elval To §paoTiké OLOTATIKG TIG YVWOTHS O
6Aovg aompivyg.

Tnyv 61a xpovid ) Bayer éByade oty ayopd tnv aomt-

To xripio g Bayer vivpevo pe T poketa pivy kot péxpt tov A’ TTaykéopio néAepo mpootdteype v
100 KOUTLOU )8 AOTIPHG YLK TOV 0PTAOKS HOTEVIQ TAPAOKELHS TS KOl TO ERIOPIKS TG SVopa He
v 100 xpévov g . . . . P .
, S1ebvelc ovppwvies. Me v fitta Spwg g leppaviag xd-
Onkav kot moAAG Sikaidpota yeppoavikdy etatpeiav. ‘Etot, noapaokevdotnkav kat dAda ¢pdp-

POk pe 5PAOTIKG GLOTATIKG TO OKETVAOOOAIKLAIKG 08U, ywplg Spmg va kKAoviotel TeAKd 1) Ku-
prapyia tng aompivng oty ayopd. H avadyntiky, aviuropetikyj Kat DpoAnmtiky €vavit Tov
kapSlakdy nabfoemv 6pdor g acmpivig eival 1600 AOTEAEOPATIKI], DOTE MOPOAPEVEL TTOAD
Snpo@uAés pappako. Etvat to pdppako pe ) peyadvtepn) Sidpketa {o1)g Kat ) peyaAvtepn ka-
TavdAwor) og 0AGKANPO Ttov KGopo. Ot TapnAEteg aompivig oL HaPEyovIal Og £Va YPOVO JIIo-
polv va ¢pTidEouv €va povorrdtt mov mndet oto Ppeyydpt Kat emotpépet!!!

Apaoryproryra 1: No Stepevvi|ogTe av, EKTOG AT TV Q0Ipivy), IIGpYoLy Kat dAAa pdppa-
Ka ta onoio €AKoLY TNV Kataywyl tovg arné Botava 1] Qputd Kot TV OIoimV 1] POPPAKEVTIKE
Spdor fjtav yvwot and ta nadid ypovia. Mnopefte va:
® ovpPoulevteite 1o Atadiktvo
http://geocities.com/sfetel/gr/medicineg.htm,
http://www.pdr.health.com/druginfo/nmdrugprofiles/herbaldrugs/index.shtml,
® vo emoke@teite ) PappoKevTIKY) OY0Al KOl va nmdpete ouvevievEelg and tovg Kabnyntég

¢ pappaxoynpeiog,
® va emoke@teite tov EAAnviké Opyaviops @apudrwv (EOD) (www.eof.gr kat www.ifet.gr).

Apaoryprotyra 2: Ol QappoKeVTIKES etalpeieg Kabopllovy TIg TIHES TV PAPUAK®OV YWPIS v
AapBdvouv viIén) Tovg To PrwXG TPiTo KOopRo. Me SeSopEvo Gt ot eTatpeleg AUTESG EYOLV TNV AIIO-
KAELOTIKGTTO T1)¢ SIAOE0N S TOV PAPPUAK®Y QUTHOV, TO TEAEVTAIO YPOVIa EXEL EEKIVIJOEL PlaL KPUTIKI]
oe 61e0veg enteSo. Na ovykevipdoete ototyeia yU' avté to Oépa kot va Statvnooete t) Sikrj oag
GIIOWT), TEKUNPUOVOVTAG TNV e ototyeia 1600 avOpmIoTtikol 600 Kal OLKOVOLKOU YO pOKTpa.

Ta oéa —




— 2. O1 Baosis

Onws €ibape otnv nponyoUpevn evotntd, 10
KaBapd vepo éxel pH = 7 kal ta 6&iva diadupa-
1a €xouv pH < 7. Av petphooupe 1o pH tou a-
oPeotévepou, evos KabaploukoU Tzapiv Kal
evos 610AUpPatos anoPEAKTKoU owANVMOEwWY,
Ba Sianiotwwooupe 6u eival peyanutepo and 7. Ta SlaAUpata autd NePIEXOUV OUOTIES
nou otn Xnueia ovopdzovtal Bacels kai yiI’ autd Xxapaktnpizovial ws Bacika n afka-
Aika diafdvparta.

POHEE|A! #EPTE Moy AMEZLE
To YAPOZE|Alo Tey NMATPler !

‘Evvoies kie161a: Bdoeis ® Baoikds xapaktnpas @ Oeiktes @ avidv udpoeidiou @ kAipaka pH

ik wn

Otav Oa éxete pefethoel tnv evotnta autn, Oa pnopeite:
1.

Na Sianiotwvete 10 BACIKO XAPAKTNPA OUCIWDV NMOU NEPIEXOVTAl O MPOIdVIA Tou d-
peoou nepiBdnnovids oas.

Na opizete us Bdoeis katd Arrhenius.

Na ypd@ete Tous XnpikoUs Tinous oplopévwy Baoswv, étav divovial ta ovépatd Tous.
Na ovopdzete opiopéves Baoels, 6tav Sivovtal ol XnpIKof TUnol Tous.

Na ypd@ete Us XnpIkEs €EI0WOEIS oxnpatopoU 16viwy Katd tn didAucn opIopévwy
Bdoswv oto vepo.

Na npoobdiopizete 1o pH evos diadupatos Baons pe i BonBeia nexapetpikou xaptou.




O1 Baocsis —
2.1 1616tntes twv Baocswv

MEIPAMA Aianictwvoups tnv addayn tou Xpwpatos twv SeIKt@v ano ta
SiaAvpata twv Baocswv.

1. Xe éva dokipaotukd owAnva h éva pikpd notnpl Badzoupe
Aiyo 6idAupa appwvias h kaBaplotkd Zapiwy.

2. Y1GZOUPE pePIKES otayoves and to Ogiktn pnde tns Ppo-
poBupdnns Kal NapatnNPOUPE TO XPMUA MOU anoktd To
dianupa.
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Ta ubaukd diadupata 6Awv Twv PACEWV EPPAVIZOUV OPICUE-
VES KOIVES I81OTNTES.
To oUvofo twv Kolvav 1610thtwv twv SiIaAupdtwy twv

Ka Aiyn otopic...

H appovia (NHg) ogeidel
T0 6vopd g otov Appwva-

Baoswv ovopdzetal Bacikés xapaktnpas. Pa, 066 v apyaiov Atyv-
mtiwv. Xto vad tov Appwva
Baoikoés xa pPa Ktn pas (Appoveio)  ypnoyponotos-
Qv G KAUOIo KOIptd Ko-
Ta diaAvpata twv Baoswv: iAag. Korté v kadon ma-

paydtav pua ovoio Tov e
oV Kapd oxnpdtile oty o-
Mpoooxn: Anayopeuetal va SOKIUdzoupEe t yeuon BAcewv nou POP1] TOL Va8 KPLETGALOUG,.

% . . . p P Eneiby avtol €powalav pe
¢ undpxouv ato goyactnpio, onws ubpo&eidio Tou vatpiou, auuw- o )
4 T0 payelpik6 addu, 1) ovoia

via ka1 ubpo&eibio tou aofeotiou. Kivbuveiouue va ndbouue oo- ovopdotre dhag Tov Ap-
Bapd eykavuara. pova. Ané to dlag autd
2. Exouv canwvoeidn agn. propet v napayOel appo-
via.
3. MetaBdannouv 10 Xpwpa Twv SEIKTWV.

To xpwpa evés Paoikou diaAupatos oto onoio npootiBetal évas Geikins eival diapo-
PEUKO anod 10 XpWHa evods 6EIVOU, oto onoio éxel Npootebei o i61os deiktns. Ma napd-
deiyua, éva ankanikd didAupa yivetal unie av npooteBouv otaydves tou deikin pnie
s BpopoBupodnns, evid éva &IV yivetal KitpIvo.

1. Exouv yeuon kauoukn.

Y
o

2.2 Baoeis kata Arrhenius

H Unap&n koivav 1dlothtwy os 6Aa ta dladupata wv BAcewy epunveUTnKe enions anéd
tov Arrhenius. Onws o€ 6Aa ta diaAUpata twv o&éwv nepiéxovial kaudvia ubpoyoévou
(HT), €101 oe 6Aa ta SiaAvpata wv Bacswv nepiéxovial avidévia udpoeidiou (OHY).
Y€ auTa akpIPms ta avidvta opeidovial ol KOIVES Tous 1010TNTES.

‘Eto1, oclpgwva pe tov Arrhenius:

Baoeis ovopdzovtal ol evwoels ol onoigs, 6tav Siadvovial oto vepod, bi-
vouv aviévta udpo€eidiou (OH").

Ytov nivaka nou akoAouBei gpaivovtal ta 1évia nou divouv ol nio cuvnBiouéves Pa-
ogls, 6tav diadvovtal oto vePo:




— O1 Baosis

Mivakas 2: H 6iaAduon twv Baocewv oto vepd

6vopa Baons XNMIKOS T0nos Kauoévta aviéva
ubpoteibio tou vatpiou NaOH(s) ILCIN Na*(aq) + OH(aq)
ubpoteibio tou kafiou KOH(s) LN K*(aq) + OH(aq)
ubpoteibio tou aoPeotiou Ca(OH),(s) DN Ca**(aq) + 20H(aq)
ubpoteibio tou Bapiou Ba(OH),(s) SO Ba?*(aq) + 20H(aq)
*aupwvia NHs(aqg) + H,0() _ NH4*(aq) + OH™(aq)

* H xnuikn e€iowon yia thv NH3 avagépetal og 6oa udpia napdyouv 16via.

2.3 H kidipyaka pH ws pétpo tns Bacikétntas

YInv evotnta twv o&éwv €idape 6u 1000 oto Kaba-
p6 vepd 600 kal ota oudgtepa diafupata 1I0xUouv
Ol OXEOEIS:

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

Eidape enions 6t ota diaAupata twv o&éwv 1IoxUouv
Ol OXEOEIS:

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

Onws einape, 6tav pia Baon dianuetal oto vepo, di-
vel aviovia udpoteibiou. Autd «npootiBevial» ota
aviovia udpotelbiou nou npogpxovtal and to dio
10 vepO, onote gival NPoPaves Ou:

To ypdpa tov Seikty pnde g fpopobopding
o€ KaOe 6|dﬁupq ﬁdons 10XUEI o€ 680, 0vdETEPO Kat aAkaAiké mepifdallov

avtiotolya

nAhBos OH (aq) > nAhBos H*(aq)

H npdtacn auth gival 1Ic0dUvapn Pe v endpevn:
o€ KaOe diadupa Baons (otous 25°C) 1ox0el:  pH > 7

Mpakukd n uph tou pH evés Baoikou dianupatos €ival peta&l tou 7 kal tou 14.

To pH autfiveral
n Pomkdinue aufaveim

eflappas fliyo fliyo nafd Iaxupa
oubitEpo Pomkd Bookd Bookd fomkd Pooxo fooka Booma
o w
7 ] 9 10 11 12 13 14
roBopd aipa OOnNoUVOVERD yara roBopouks Bidilupa LTI Ariitupa
VERG payvnains A LTI MaQH 4g/lL.  NaOH 40g/L

To pH eflotvetm

n fookotnto edottwvenm




O1 Baoeis —

MEIPAMA Metpape 1o pH 6Uo Bacikmdv diaAupdtwv.

. L€ VA KOPUAT NEXAUETPIKO XAPT PIXVOUPE PUEPIKES OTAYOVES
KaBapIoTUKoU TZapiv.

. LUYKPIVOUE TO XPWPA MOU ANOKINCE TO NEXAUETPIKO XaPT HIE Ta XPW-
Hata s Eyxpwpns taivias nou undpxel 0N CUCKEUAOIO TOU KOU-
tuou. MNoéoo eival katd Npooéyyion 1o pH tou KaBapIcTKOU TZapiwy;
. L€ €va KOPPAT NEXAUETPIKO XaPT PIXVOUPE LEPIKES OTAYOVES
61anupatos aupwvias.

. ZUYKPIVOUUE TO XpWHA MOU andKINOE TO NEXAUETPI-
KO XaPU PE Ta XPWUATA TNS EYXPWHNS tavias nou u-
ndpxel 0N CUOKeUaoia tou koutoU. Mooo eival kata
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npooéyyion 1 pH tou d1aAUPaTos s aupwvias; Moozl e e oo
Eivar Ocpa... Xnueiac
pH ot Brodoyué vypd. Prodoyké vypé q)vmoh';ymég upéc pH
P . P . . aipa 3-17,5
T A -

o ou}jla, 0 1/6p(otozq, Ta /S(IKPUG, 10 oG 1(?, Ta o}opa KO TO yo/z Bporas 7975
OTPIKG LYo yapaktnpilovral flodoyikd vypd. Xtouvg vyteig i 7375
avBpodnoug 1) tipr) pH twv frodoyikéy vypdv kopaivetat pe- [garo 5,7-17,1
Tag0 opropévav opiov. Ot tipég pH péoa oe avtd ta épla | odpa 45-9
xapaxtnpiovtal puOIOAOYIKES TIPEG. YaOoTpLké vypd 1 -2

!EPQTHZEIZ — AZKHZEIX _ ITOXOl

1. Ti ovopdzetal Baocikds xapaktpas; Na ava@Eépete Us KOIVES 1810TN-

tes wv SlaAupdtwy v BAcswy. 1
2. Tou ogeifovtal ol Kolvés 1610tntes twv dlafupdtwy twv Bdoswy; 2
3. Tloles xnpIkés evaoels ovopdzovial Bdaoels katd Arrhenius; 2
4. a. Tiupés pnopei va ndpel 1o pH evés dianupatos Bdons otous 25°C;

B. Mote éva diaAupa eival mio Baoikd: étav éxel pH =9 n pH = 11; 6

5. Xe pia nothpia A, B, T nepiéxovtal ta uypd: anioviopevo vepd o010
A, didAupa Belikou otéos oto B kal didAupa udpoeidiou tou vatpi-
ou oto I'. Na Siatd&ete ta uypd TV TPIMV NOTNPIMY KATd OEIpd au-

Eavopevou pH. 1,3, 6
6. Na oupnAnpmOoeTe ta Keva OTS NAPAKATW NPOTACENS:
a. Eva &idAupa nou éxel pH ico pe 7 €ival ....................... b1aAu-
ya.
B. Eva didAupa nou éxel pH peyanUtepo and 7 ival ...................
b1adupa.
Y. Eva d1édAupa nou éxel pH pikpdtepo and 7 €ival ...
61aAupa.

6. Metatu duo diadupdtwy udpo&eidiou Tou vaTpiou Mou €xouv T-
pés pH 13 kar 12, nio Bacikd sival 1o didAupa nou éxel pH ...




O1 Baosis

O Haber, petd m

Bropnyaviky
EQappoyn g
1eb680v Tov, €yve
HGPIAouTog, Tov
amovepriOnke
tithog evyeveiag

XHMEIA KAI BIOMHXANIKH ANAIITYEH
H Swatpogr] tov avBpadmvov minbvopot e€aopadiotnke ydpr oty «ipdot-
V1) enovaotaot)», Snlady ydpn ot peydAn avgnor g GUIKAS HopPaymyng.
To 5pépo yia v «apdow) enavdotact)» Gvotge 1) flopryaviki] oovOeor) g
appoviag, agot avty eival anapattyt) yla ty Iapaywyl] Tov alototymy
Autaopdtoy.

O aydvog yla tv Gpeon obvOeor) g AUPoVIag arré To OLOTATIKG TG,
6nAadn aré dlwto (to omoto PEXPL ToTe T0 BewpPoloay g Eva eviedds «d-
XpPNoto» 0€plo) kat vopoydvo, Eekivioe 161 a1d g apxEs tov 190v ardva.
‘Opwg oxedov yia pia 0AGKAL pr) ekatovtaetia Sgv vip&av Oetkd armotedé-
opata, kKabwg Sev elfye avantvyBel ) katdAAnAn texviky ya 1 Snpovpyla
TV VPNAGY mMEcemV 1oL anatrtovoe 1 avtidpaon kat 6gv v pxav avidpa-
Ot PES IKAVOTL VO VIEGOLY QUTES TIG MIECELS.

To 1909 o I'eppavés xnpukdg F. Haber, o onotog §idaoke Opyaviki] Xnpeio
oto IMavemotjpio g Kaplopotng, katdgepe va ocuvBéoel ty appovia oe
oAU YapnAdtepeg Oepokpacieg Kat MEOES and QLTEG IOV AUTATOUVTAY PLE-
xpt téte. O1 epyaoieg Tov evioxtOnkav olkovopikd and v ynpikij etaipia BASF, i onoia to
1913 dpyioe 11 Propnyaviky nopaymyl oppoviag pe ) pébodo tov Haber napdyovtag 30 t6-
VOUG TV nuépa.

Atya ypévia apydtepa, to 1916, n mapaywyr| g appoviag £ptace tovg 550 tévoug v nuépall!

ko 1o 1918 mijpe
10 Bpapeio Nobel.

ITapaywyn appoviog pe 1 pébodo Haber

uyponoinpévos
aépas

anéotagn

azwrto

Beppokpacia 600°C
nieon 200 atm

napouoia
ag16npou
H Bopnyaviki) obvbeon g appwviog:

® Amnotelel yaopoakt)plotiké nopadetypa addylenidpaons fropnyovidyv — mavemotnpiov.

® ‘ESei&e G111 00vOeoT) eVOG IPoiGvtog £Xel OPLOPEVES PopEG advodwtég emdpdoelg ot Pio-
pxoviki avamtogn. H «ebkoAn» napaywyn appoviag odfiynoe oe avantougn Blopnyavidv
opaywyig kabapot aldtov kat kabapov vdpoydévou amd t) pa peptd kat avdmtvgn pro-

RIXOVIOV TOPOYOYIG EKPIKTIKGY Kal AUTOOPAT®V (Ol OIOTES X PIOLIOIIOIOBV TV aupovia

g Baowki] npdty BAn) and v GAAr.

Eixe onpavtikég emumtdoelg otV OLKOVOPLKI] Katl otpatiwtikl] oyt g I'eppaviag, kabwg

g napeiye avtovopia oty Hapaywyl] AUIGCPGT®V KOl EKPIKTLKGV.

To 1890 HITA kot MeydAn Bpetavia kGAvmtay avtiototya to 28% xat 27% t1)¢ TayKGopag
Propnyaviks mapaywyrjs. To 1913 ) Meyddn Bpetavia viiookeAiotnke ané ) I'eppavia, 1 o-
nota KOTEKTNoe 1o 14% g naykGopag napaywyris.

Ot emmtdoelg ot OXECELS TOV KPat®dv ftav dueoes. H avdaykn e§aopdAiong agpevig véwv
ayop®v yla t1) 51d0eon ToV MPOoIGVIWV Kol APETEPOL O AVIAYWVIOHOS yia t1) StaopdAion npo-
tov VAGV od1jynoav oe O1ebvelc kpioeig kot npoonddeia yia tov €eyyxo edapodv. H Evpadnn
npogtotpalsray and to 1907 mupetnddg yia méAepo. H endpkela og tpépipa mov StaopdAile i
HOPOYOYI] TOV AUIQROPETOV Kal 08 MUPOPAXIKE OV S1a0@AAle 1] OPaymyl] EKPNKTKGY IPO-
0€6woe otn Feppavia peydAn avtonenoidnor).

appwvia

Oanaocoivo

niektpéiuon
VEPO v

ubpoyovo

Apaotyproryra 1: Ta ) fopnyaviki) noapoayoyl) NHs kotd Haber ovvepydotnkay emoti-
poveg aré Stagpopetikols kKAGSovg. O Haber fjtav xnuikdg, o C. Borsch petaddovpydg, e161k6g




O1 Baoceis —

otV avelpeot) LAIKGV IOV va avtéXouv Tig uipnA£g meéoeig, kat o A. Mittasch e18ik6g otovg ka-
taAvteg. H ovvepyaoia tovg 0dfjynoe otn Bopnyavikr nopayoyr NHs.

Me Bdorn avtd 1o napadetypa, va avarrtiete ta mleovektjpata aAdd kat tg SVOKoAleg g
SLEMOTIPOVIKIG OLVEPYAOTaG, TG00 otV avamrtugn pebddwv kat texvoloyilag mapaywyng npoi-
OVImV, 600 KOl 0TIV Mapaymyl] Kat petddoor) g yvaong.

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

Apaoryproryra 2: "Exel Statvnwdel 1) droyn 6t «Aéyo npw tov A’ Ilayxdopo nolepo, n I'eppavia
xdpn oy uebodo Haber éyer ata yépra s éva ovyKp1tiko nAOVERTUA O OYETN e TiC UNOA0UNES EVPWNAIKES Y-
pec». Me Baorn) tig mAnpogopieg Tov kepévou addd kat GAAeg iy€g, va npoonabroete va aglolo-
yfjoete v mAnpo@opia e 6povg OLKOVOUIKOUG Kl YEMIIOAITIKOUG.

BipAoypagia

® BMdyog N: «Ta aftia tov ITaykoopiov TOAE0L a11é yewypagikijs, OIKOVOPIKIG Kol eBvopuleTikyjg andpens», Apyeiov
TOV OIKOVORIK®OV KAl KOWVOVIKGY EMOTNPIGY, TOpog 1806 ,1938.

® Ferro M.: <O mpdtog ITaykéoptog méAepog 1914-1918», ExS. EAAnvika Ipdppata, 1997.

® Jotopikd», ‘EvOeto epnp. «EdevBepotumiagy, tevyn 123 & 124: «A’ ITaykéopiog méAepog», 2002.

OMOIOTHTA KAI ATA®OPA

Y1) {oij, OTIWG Kl 0TV EMOTH 1), 1) TOEWVOUIOT) EVVOLGY,
YEYOVOT®V, QOVOPEVGV Yivetal oty BAor) ouotorijiay. Xto
padnpatikd ta tpliymva mov €éxouvy (oeg mAevpés tagi-
vopotlvtal otr Yeviki] Katnyopia «loGmAgvpar, otn
Prodoyia ta {Ha mov OnAdlovy ta motdld Tovg IpPoo-

p < 2 . pe - L
Sloptlovtat pe to yeviké 6po «Onlaotikd», otnv otko- o e ;
. . . . Or Sratpoikég ovvijdeleg Katatdooovy ta {oa oe
vopia ta pey€dn mov npoodlopiCouy 1 yevikij olkovo- oapropdya, 6nwg 1 Aeondpdaln, kot uropdya,
p_u(fl K(X'[dOTGOI] pog gnlngprlorlq Ii pog X({)pag OVO- 6106 ta eddgra. Tavtéxpova ot ovviibeteg avtég

pGlovial «HaKpPOOLKOVORIKG», OtV Kabnpepwy pag zggol::\gigggﬁfm Koviyoss K tar guopaya
(w1 ot avBpwiiot ov motebovy oto Xptotd Kat ) Ot~
Saokalio Tov Yapaktnpifoviat «xplotiavol» Kat avtoi
IOV £YOUV WG KOWG YOPOKTIPLOTIKG Ta avolytoxpopa podlid yapaxtnpiovtat «SavBoi». H Su-
vatdtta va mpoadlopifovial opadeg ovolwv, Patvopévey, {OmV, OUPIIEPLPOPYV HE EVa KOG
XQPAKTNPLOPS, 0 ortoiog €yet to (610 vénpa yia 6Aovg tovg avBpadnoug, StevkoAGVEL TEOO TV ént-
xowwvia, 600 Kat v opadiki] Tovg peAétn (6Aot avtidapBavépaote to (o npdypa, dtav avage-
popaocte og KAIOov 1mov givat Eavosg).

H Sidkprorn Spmg €xet vonpa kot propet va nposdlopiotel pévo otry faorn tov diapopwy ov-
TAV TV opddov and dileg. T vénpa Oa eiye o mpoodioplopds «OnAactiké», av 6yt va Stagpopo-
notjoet Ta {Oa avtd aré kdmota dAAa mov 6e OnAdlovy Ta pwpd tovg; Tivénpa Ha eixe o yapa-
Kt PLopds «€avhig», av 6ev propovoe va yprotpomnow0el yia va Stakpivel avtd tov avhpoio a-
116 KA11010v GAAO pe KOKKIVa, Kaotava 1) pavpa paddid; Tivonpa Oa efye o yapaktnplopdg piag
ovoiag wg faong, av 6yt yia va SnAdoet Tig Stapopég tov IStotitmv ¢ and GAleg ovoleg, 611wg
ta o&éa; 1w Oa frav Suvatév va vidoovpe evYOPLOTNIEVOL M6 P10 KATAOoTaoT), av eV T1) oL-
ykpivape pe pia GAAn mov pag Snypiotpynoe Svodpeota ovvatodipota;

Y o1 ot €vvoleg «opowdtia-gaypopd» arotedovv éva dpprkto 6inolo, Bplokoviat oe dpeor)
al\yleédpryony kot ovykpotoly To (610 evvolodoyiké ovoryua. H nopatipnorn tov opolottov Kat
TV Stapopdv aroteAel onpaviiky 6e§idtnta yia tovg avbpadouvg, Sidtt tovg napéyet ) duvva-
totta taéwiunons Kot S1eVKOABVEL TNV enkowmvia Toug.




— 3. E§oubetépwon

210 NApaKAw OKitoo N papd avapwugtal av tnv KOpn s v toignnoe opnka N pe-
Aiooa, yia va dianégel av Ba @épel 01 h appwvia. To SnANTAPIO NS OPAKAS NEPIEXE]
Bdon, evd autd s péfiooas nepiéxel o&U. MNatl 1o &0 kal n appwvia pyas BonBouv va
AVUUETWNIZOUYE Ta TOIMNNPATA;

MAMA, MAMA, kAT § ) HTAN MENIZSA o 29K KA ;
ME TS|MAHZE ! WE( A ere armenia g 21o)

|
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)
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‘Evvoies kileibia: eCoudetépwon o pnie s Bpopobupdnins

Otav Oa éxete pefethoel tnv evotnta autn, Oa pnopeite:

1. Na 61anIotVeTe NEIPAPATIKA TO PAIVOUEVO TS EEOUDETEPWONS.

2. Na gpunvelete v €€0UOETEPWON aAVAYPAPOVTAS TN OXEUKN XNPIKN e€owon.

3. Na dianiotwvete neipapatkd ov 6€vo h 1o Bacikd xapaktnpa evos S1anUpatos Pe
I xphon tou dgiktn pnie s BpopoBupdns.




E§oubetépwon
3.1 E§oudcetépwon

MEIPAMA Mia tpixpwpn onpaia

. Maipvoupe tpeis GoKIHaoTUKoUs owANVES.

. Xtov npwto owdnva BAzoupe HiIKph nood-
nta and éva didnupa o&os, oto deUTEPO i-
kph noodtnta and éva diddupa Baons Kal
otov Tpito Aiyo anioviopévo vepd.

. Pixvoupe og k@Be dokipactukd cwnhva duo oto-
yoves and 1o deiktn unne s Bpopobupdnns.
Molo uypd anNdKINOE KITPIVO XPWa, Nolo NEa-
OIVO Kal Molo PnAeg;
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To pnAe wtns BpopoBupodnns sival évas Geiktns o onoios, av Npootedsr:
® oe 6€Ivo d1GdAupa, autd anoktd Xpua,

e og oubétepo SidAupa, autd anoktd NPAcivo Xpwua Kal

e oc Baoikd dianupa, autd anoktd PnAe Xpwua.

MEIPAMA Napaokeun oudétepou Sianupatos

1. Xe Kwvikn @1ann pixvoupe 50 mL
apaiov diadupatos udpoteidiou
TOU vVATPIoU Kal PEPIKES OTayOVES
ané to 6eiktn pnne s Bpopo- - -~
Bupdnns, ondte to 6idAupa ano-
Kté pnAe xpua.

2. YN OUVEXEld NPOCHETOUPE ON - =
@IaAn otaydva-otayéva apaiod .
01¢dAupa  udpoxdwpiou, evd
OuUYXPOVWSs avakivoupe t @iédan. MNapatnpolpe OU PETE Thy
npooBnkn oplopévou dykou dianupatos udpoxdwpiou, To Te-
Aiké diaAupa xpwpatizetar npdoivo, dnAadn yivetar oudEtepo.

Ti 6a kavoupe

Ti ouvéRn; Mou nAyav ta 16via nou €divav
us Baoikés 1616TNTES 010 Npwto didAupa
Kal us 6€ives 1616TNTEs oto OeUTEPO;
‘Otwav avapelyvUoupe éva diadupa
oféos pe éva diadupa Baons, ta 16via
H* kai ta 16via OH™ cuvééovtal peta-
§U tous oxnpatizovias poépia vepou:

H*(aq) + OH7(aq) — H,O(l)

o If"".ilu
i |

o M e

o
n'

H avtibpaon auth ovopdzetal e€oude- ct
¥pwon, akpIfws O16u «eCoudetepvo-
viar, (<EEO(POV|IZOVIG|»: 1000 ol 1816TntEs Katd my avdpei§n Stoddpatog NaOH pe Siddvpa HCI ta

. ) . . + - B .
TOU 0E£0S OO0 Kal autés s BAons. H" xauta OH ebouberepévovion




E§oubetépwon

210 onpeio auto npokuntel 0 gpawtnpa: Otav ava- [ -« ) )
L1816t TEG TV 0&€wV Kat Tov Pdoe-
LEIyvUoupe éva dianupa o&éos pe éva diddupa BAons | ov Ppiokoviar oe otevij oxéon pe 1)

Sop] Tovg, akplPmds GG oL CLPIEPL-

npokuntel naviote oubétepo di1dAupa; et W iy @ G [
Av avapegi€oupe tuxaies Noootes wv dUo Siadu- | ™ Sopi s mpoovmksu s Tovg.

i i 3 B ., ; i g napéeg, 1 emKowovio petags

patwy, 1o tefiké didAupa pnopei va gival 6&Ivo N Ba- | avbponoy pe Siagopic otovs yapa-

4 - ktjpeg Kot 1 adAndeniSpaot) touvg
olko N OUGET-EpO' pnopel va odnyfjoet oe petafodég oty
Mote Ba eivar 6&ivo kal note Baoikod; ovpnEpLPopd GAav.

Yy nepintwon) mov €va o&0 Kat pia

* ©a eivar 6§vo, av petd v avidpaon s ECOUBETE- | paon bu Bpebody oto iro voerms Huc-

PWONS MEPICOEYOUV KATIOVTA USPOYOVOU and o 08U, | Avka n abiylenibpaon eivar mbavéy
; 3 3 ; 3 va obnyfioet oe pia peydAn petafolr:
e Oaq sival BGOlKO, av e v GV'[I&pOGn ms EEOUéE[E‘ oto va «€§ovdetepwbel> 1600 0 GEvog

PWONS NEPICTEYOUV avIovta USpoEeiSiou and tn Paon. | o0 ke © Paouds xapaujpas.

Eivai Oépa... Xnueiac

AvueSwva

210 yaotpiks vypd mepiéyetat vépoyAdpo,

HCI, to onofo ekkpivetar pe okond ) Siev- A\rmguurfigﬂ
KGAvvon) TG IEPNG. Y& OPLOPEVES TTEPUTTH- fl}lE‘ELL ano
o€elg LVIIdpyel peydAn €KKPLol yaoTpikol L-

YpoU, pe anotéAeopa va aobavopaote «ka- ."Fm;ﬁ'-l“-"lm

o0pegy. I'a va avupetwnicovpe avtd to Su- Erﬁuﬁﬂ‘iﬂ'“

odpeoto afobnua, npénet va e§ovdetepd-

covpe €va PéEpog tov vépoylwpilov. Ta to
OKOI6 QUTO YP1OLLOIIOLOVE £161KE PpapPakevTikG Stokia, Ta onoia meplExouy mg Spaotikég ovoieg Pd-

oe1g, g to v8po&eidio Ttov apytdiov, AI(OH);, kat to VEpo&eidio Tov payvnoiov, Mg(OH),.

Towpnjpota eviopov

Ot péAooeg Kot ol GPHKES, Yl VO IIPOOTATELTOVV aré tovg exOpoig
TOLG, PEPOLV OTO KAT® PEPOG TI)G KOWALAG TOVG TO KEVTPT, €va CwAva Iov
emxowvovel pe e6ikovs adéves. To SnAnuipro mov exkpivouy ot adéveg
g péAdtooag nepiéyet o0, eved g oprjkag neptéxet faorn. Ta toypnipa-

Td Tovg pag mpokadoty mévo. I'a va tov «e§ovdetepdoovpe», oty mepimtm-

o1 1ov pag totpnfoet péAtooa yprnotponolovpe appovia, Snladn éva SidAv-
pa Béong, eved otny nepintmor) mov pog TORITOEL OPIKO YPIOLROIIolovpe &i-

61, 61nAady éva Siddvpa oggog.

To pH tov £ddagpoug

To pH eivar pa moA6 onpavtiky w6idtta tov £8dpoug, Sidtt enmnpeddlet ) yovipduytd tov kat kabo-
pilet to eldog TV PLTEY oL propovje va kaddepyrjoovpe. Ta £6d@n mov mePLEYOLY OPLKTAE TOL ap-
ytAiov 1} tov mupttiov eivatl 68iva, eve ta e8a¢p1 mov mepLéYovy opuKTE Tov acfeotiov eival faoikd. Xe
e6apn pe pH petago tov b kat tov 6,5 prropodpe va kaAliepyrjoovpe otdpt, apréAia Kot ppAovAeg.

Ye Baoikd e6agpn pmopovje va KadAiepyrjoovpe tevtAa.




EPQTHZEIZ — AZKHZEIZ

1

E§oudbetépwon —

. Na ypdyete i xnpikh eCiowon s eEoudetépwons.

. Av oas toignnoel pia péfiooa, nolo and ta endpeva dianupata Ba xpnoiyo-
NOINCETE YIO VA AVUPETWNIOETE TO TOIUNNUA;

a. 6idAupa appwvias  B. xupd Aepgoviou . &bl

Na 6ikalodoyhoete tnv andvinon oas.

. Zuxvd n unepPonikn ékkpion yaotpikoU uypoU oto CTopdxI NpoKanel ndvous.
To yaotpikd uypd nepiéxel ubpoxnwplo (HCI). Me nolo ané ta napakdtw eap-
UOKEUTKA okeudopata Ba unopoUoav va avupETwnotouv ol Névol;

a. Me aonipivn, otnv onoia n dpactkh ouaia gival kanolo ofU (akewuiooa-

Aikunikd o€U).
B. Me biokia avud&ivou pappdkou, ata oroia ol 6pactKES OUOTES ival KUPIWS TO
udpoteidio tou apyidiou, AI(OH);, kai 1o udpoteidio tou payvnaoiou, Mg(OH),.
. Avapelyvioupe éva didnupa udpoxnwpiou (HCI) nou éxel pH = 2 pe éva 61d-
Aupa appwvias (NHs) nou éxel pH=11. To pH tou 6ladupatos nou Ba

2

1,2

npokUyel dev pnopei va eivai:
a. 8 B.7 y. 15 6. 4

I'a va petprjoovpe 1o pH evég eddagoug, naipvovpe Selypa
ar16 to €5agog, To avapelyviovpe e {00 6yKo vepoUl Kal to
avadebovpe kadd. Xt ovvéxela Subolpe to pelypa kot
petpdpe to pH tov Sind1jpatog pe mexapetpikd yapti 1j me-
XAPETPO.

Yty neplrtworn) mov to £5aqog eivat moAs 6§wvo kat O€-
Aovpe va gAaTtdOOLE TNV OEUTNTA TOV, TO AVAKATEVOLHE
pe aopéotn. Zndvia xpeldletal va PEWWOOVHE ) PaCLKOTI)-
ta edapav, S1I6TL auTé To KAveL To vepo g Ppoyng, To o-
ofo katd kavéva givar 6§wo. Ta vl oplopé€vev puidy,
onwg g optavoiag, alddlovv ypodpa avdloya pe to pH
tov e8agouvg. Xe 68wa e6d@n ta GvOn g optavoiag eival
KOKKWVQ, eve) og Paoikd eSagn elvat ple.

Apaoryproryra 1: Na ndpete YOpa and v avdrj tov
omttot oag 1j tov oyodefov oag kat pe 1) pébodo mov me-
pypdgetor napandve va npoodtopioete to pH tov.

Apaoryprotyra 2: No gpeUVOETE AV LIAPYOLY Kat dA-
Aa @utd, ektég ané ty optavoia, mov ta avon tovg aAAd-
douv ypdpa avaloya pe to pH tov eddgoug.

«...KQL 0L OPTAVOTES IOV YUTEES e Tar it 00V Tar
xépuar aris Tpers Mapiec égovy yiver Oapiar, Pyijxay
Jepues yaldQeg, vl gada ydhava vopiopara
oy Konpid, yie ve nerdéovy AovAotdia pe avrd o
xpwpa, even Eva puoTike TS PUoN)G...»

Iapné) Aliévte, «To omitt tov nvevpdatmv,
Exb6oe1g Qxeavida, ogd. 154




— 4. Ta anata

MdaBape 6u oe éva didAupa udpoxnwpiou ne-
piéxovtal kauévta HF kar aviévta CI™ kal 6u og
éva d1anupa ubpoteidiou tou vatpiou nepié-
xovtal katudvia Nat kar avibvia OH".

Eibape aképn éu, av avapeixBei éva iaAupa
ubpoxdwpiou pe v katdAANAN NocdNTa evos
diadvpatos udpoteldiou tou vatpiou, Ba npay-
patonoinBei n avtidpaon s eEoubetépwons
Kal Ba npokUyel éva oudtepo didnupa:

H*(agq) + OH(aq) — H,0(l)

Alvkég

Eivar pavepd éu autd 1o oubétepo SidAupa Ba nepiéxel ta 16vta ClI™ nou nepiéxoviav oto
npdto didAupa kai ta 16via Nat nou nepigxoviav oto deutepo. Ti Ba oupPei, dpaye, Pe
I6vta autd, av e€agepwBei 10 vepd tou diaAUuaTos;

MITAIAXXX ! TpereTA)
TPl prs .
ANTL 5 S

V k4! BeBAIAL ANfi2s B

11 84 IINEI ME THN
TIEZY Moy ;5

‘Evvoies kieibi1da: dnata e avidvia @ kaudvia e Kpuotadnol e eudidiuta dnata
e Sucdidnuta anata

Otav Oa éxete pedethoel tnv evétnta autn, Oa pnopeite:

1. Na napaokeudzete kpuotandous xAwploUxou vatpiou Kai Beikou Bapiou.
2. Na ypAQETe 10VUKES €§I0MOEIS YIA TO OXNPATOPS Twv afdtwy.

3. Na opizete ta dnara.




Ta aAata —

4.1 Ixnuyatuopods kpuotdiddwv xAwpioUuxou vatpiou

Ti Ba yivouv, Aoinodv, ta 16évta Nat kai ta 16via CI™ ta onoia nepiéxovial oto didAupa
nou npokuntel ané tnv eEoudetépwon evos dianupatos HCI pe éva diadupa NaOH, av
eCaepwOei 10 vepo;

MEIPAMA Me e€aépwon naipvoupe afdu.

1. Xe éva notpr zeons
wwv 250 mL Bazoupe —r—
nepinou 50 mL a-

paioV SiaAvpatos - -~ ¢

Opokeibiou tou va- H =

Tpiou. y i

2. [pooBétoupe ot0 ' Bépuavon Kp{
o16Aupa 2-3 otayo-
Ves anod to deiktn unie s BpopoBuudns, ondte o didAup
anoKtd pnie xpwua.

3. 1o 6idAupa tou ubpoteldiou Tou vatpiou Npoobétoupe apyd-ap-
yd pe pia npoxofda apaid didAupa udpoxnwpiou avadelo-
VTas TAUTOXPOVA. LTAPATdUE TNV NpooBhKn Tou 0&€os, uonis To
d16Aupa oTo NOTNPI ANOKTACE! NPAGCIVN andxpwon.

4. Seppaivoupe 1o tENik6 didAupa, wonou va eCagpwbei 6o 10
vepo.
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MapatnpouUpe:

Av Beppdvoupe 1o didAupa nou npokuntel and v e€oudetépwon Slanupatos NaOH and
d1aAupa HCl, étor wote va e€agpwbei 6o 1 H,0, otov nubuéva tou notnpioU oxnuatizovtal
Kpuotadnol evés Aeukou otepeou. Mpokeital yia kpuotdAnous xAwplouxou vatpiou, dnAa-
on kpuotdnnous tou adatoUu Nou TPWE.

O oxnpauopoés tou adatou katd tnv e€aépwaon tou vepou tou dianlpatos Pnopsf
va NePIypagei Ye tnv endpevn Xnpikh e€iowon:

Nat(ag) + Cl(aq) Béppavon NaCl(s)

anopdkpuvon vepou

Ortav avapelyvuovtal éva didnupa udpoxiwpiou pe éva didAupa udpoteidiou tou
vatpiou, N xnpIkN €€iocwon nou nepypagel 10 paivopevo €ival n ENs:

H*(aq) + CI'(aq) + Na*(aq) + OH(aq) — H,O(l) + CI'(aq) + Na*(aq)

Ta 16vta Nat kar CI” nou petéxouv Ka & N "
ota dUo péAn s xnpikhs e€iowaons pno- ¥ ‘;ﬁ- o -'j‘?
POUV va XapaKneIotoUy, «IOVIa-napamen- w -a'jr",ra o .
€s». Onws €idape dpws oto napandvw nei- - R —
papa, pnopoupe va napafdpoupe 1o xAw- " o
PIOUXO VGTpIO, O BEpHGVOULE 0 BidAup | e e s bidons o

Kal EEGEp(bOOUpE 0o VEpO. e 1 Porifera mpocopotwpdtwv




— Ta anata

4.2 Ixnpatuopos kpuotdidwv OenkoU Bapiou
As doUpE 1pa akoun éva neipapa eEOUOETEPWONS.

MEIPAMA KatafuBion kai napadafn Benkou Bapiou

1. Xe éva nothpl zéons twv 250 mL
Bazoupe nepimou 50 mL apaiou
dianUpatos udpoteldiou ou Ba-
piou.

2. lNpooBetoupe oto nothpl nepinou
50 mL apaioy diaAvpatos Bei-
KoU o&€os.
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Kpuotadkij Sopij Oeukod Bapiov

Mapatnpoupe:

To &iGAupa nou npokuntel and v avapeien twv diadupdtwy BeikoU o&os Kal
ubpoteidiou tou Papiou Bondvel, diGU oxnpatizovial KOkKoI evos AEUKOU OTteEpEOU, Ol O-
nofol olyd@-olyd kataBuBizovtal otov nuBpéva tou notnplou. To oteped autd ovopdzetal
Benkd Bapio Kar oxnuatizetal Pe tov 1poéno nou neplypdeetal napakdtw. Mnopoupe va na-
pandPBoupe tous kpuotdinous tou Belikou Bapiou, av HINBACOUPE TO NEPIEXOPEVO TOU MO-
pioU.

To npwto and ta dvo diaAvuata nou avapeixBnkav oto NponyoUpevo neipapa htav
SidAupa ubpoteibiou tou Papiou, enopévws nepieixe kaudvia Ba+ kar avidvia OH™. To
Seutepo nrav SidAupa Beikol ofgos, enopévws nepieixe kaudvia HY kar avidvia SO,2.

MoAis avapeixbnkav ta 6Uo dianupata, cuvéBnoav ta eENs:

1. An6 ta 16vta H* kal OH- oxnuatiotnkav pépia vepou (eEoubetépwan).

H*(aq) + OH(aq) ——— H,0(l)

2. Ta 16vta Bapiou pe ta Beikd 16via oxnpduoav KpuotdnAous pias véas XNUIKAS €-
vwons, tou BelikoU Bapiou.
To Benko Bapio npakukd de diaduetal oto vepd, ondte ol kpuotandol kataBubizoval
otov nuBpéva tou Goxeiou kal ynopoupe va tous napaddBoupe e SinBnon.
O oxnuatopos tou BelkoU Bapiou pnopei va nepiypagei pe  xnpikh e€iowon:

Ba2*(aq) + SO, (aq) — > BaSO,(s) {

4.3 Ta adata

Onws €idbape, 10 payeipikd andu pnopei va napaxBei and tnv aviibpaon evos dianu-
patos otéos pe éva GidAupa Baons. Ones ol ouoies Nou unopouv va napaxBouv and
pia tétola avtibpaon kar anotedouvtal ané 1évia ovopdzovtal dnata. Etor:

Afas ovopdazetar kGOe xnuikh éveon n onoia anotefeitar ané 16via kai pno-
pEei va npokUywel and tnv aviidpaon evos oféos pe pia Baon.




Ta aflata —

Anod v avtidpaon Aoinév avdpeoa Mivakas 3: Opiopéva dAata

oe éva o&U Kkal pia Pdon napdyovial €&-  évopa édiatos XnpIKés tonos’
va adas kal vepo, 6nws MNepIypapetal  Beixkd aoBéouo Caso,
oty e€iowon: Beik6 kaAio K,SO,
00 + Paon —> afas + vepod xAwplouxo kanio KCl
xAwplouxo Bapio BaCl,
Ta GAat Nou NPoKUMow and ty g-  X@PoUxos apyupos —
VITPIKO VATPIO NaNOs

vtibpaon tou Beikou o&éos pe pia Bdon
ovopdzovral Bsiika GAata, autd nou Npo-  VItPIkS aoBeotio Ca(NO3),
KUntouv and tnv avtidpaon tou udpo-
xAwpiou pe pia Baon ovopdzovial xAwpioUxa dAata Kal ©€Aos autd nou npokUNIouv
and v avtidpaon tou VITpIKoU o&€os pe pia Béon ovopdzovial vitpikd dAata.

Ta dnata gival xnpikés ouaies 161aitepa dladedopéves otn euon. Ta nepioodtepa ou-
OTaTUKA ToU otepeoy eAoiou s s eival ddata. And anata sival puaypéva ta keAuen
TWV auyaVv Kal wwv oadiykapidv, ta kopdnia, or otadaktites kal o otafaypites.

Ta dAata, ta onofa eivat mpoidva
s aMyleniGpaons otéwv kat Bd-
oewv, £youv 10 S1KG TOLg yapaxt-
pa-atvolo 1W6rotijtwv. O Tpdmog ypa-
@1is Kat ovopatodoyiag Toug efvat {-
Sog o maykéopia kA{paxo. H
yAdooa g Xnpefag, 1 evpltepa
Sadedopévyy yAdooa otov kéopo,
S1evkodUvel Ty emkowwvia Kot v
alMnylenidpaon petagi Aadv pe Swa-
@opetikl] yAdooa, 110, €0ipa kat
noAttiopd oe Oépata mov apopoty
v kabnpepwij {otj, 611G 1) aoPd-
Aela TV TPOQIHOV, TOV PapRAKOY
k.G. Ta dhata €xovv Stadpapatioet
10 G1K6 TOVG pbAo otV TEXVI] KoL
tov nohmopd. TloAd €pya, yapo-
KU)PLOTIKG TG noMmiopkijc nepd-
doon¢ SrapopetikdV Aadv, efvat ka-

TAOKEVAOPEVA a1Ié VAIKG ta omota

O mijAwog otpatés (Kiva). TTuprukd dhata etvan dAata.

1. Ae xpeidizetal o pabntés va anootnBicouv tov nivaka.



— Ta adata
4.4 Eubianuta kail duodidanuta Gdata

Yndapxouv GAata ta onoia diafu- Nivakas 4: EuSiaduta kai Sucdiaiuta dlata

ovtal oAU oto vepd Kal Ta OVOUa- g aatos nou
zoupe eudidnura. Ma napddely- 6vopa Giatos XNUIKGS TUNOS? Gmﬂ;:,rlec;%c:’uzsv?oog
ua, o addu (NaCl) eivar eudidnu- VEPOU atous 25°C
10, yiat oe 100 g vepou Beppo- vitpikds Gpyupos AgNO; 217
Kpaoias 25°C pynopouv va diafu- VITPIKG VATPIO NaNO; 87
Bouv €ws 36 g adauou. xAwplouxo aoBéotio  CaCl, 74

Yndpxouv Opws kal adata t XAWPIOUXO VATPIO NaCl 36
onofa dianvovtal eNAXIOTA OTO VeE- BEIIKGS XAAKSS Cuso, 20,5
po Kal 1 ovc?pozoupe 6uaodianu- BeIK6 aoBéoro Caso, 0.21
ta. Mo napddeiyua, 1 Beikd a- —

i i ) avBpakik6 aoféoto CaCOs 0,0013
oPéouo (CaSOy4) €ivalr ducdidnu-

xAwpIoUxos Apyupos AgCl 0,0002

10, yiat oe 100 g vepou Beppo-
Kpaoias 25°C pnopouv va diadu-
Bouv 1o noAu 0,21 g BeilkoU aoPeotiou.

Eivar Oua... Xnueiac
“Evudpa gloto

Yovifog ta dlata ta napadapfdvovpe and ta véatikd tovg Stadvpata. Avté ovxva €xel WG aroTéAe-
opa va «eyKAwPidovtar otoug KPpLoTAAAOUG TOVG pépla vePoU 0e OPLOPEVT) avaloyia. TTIG HEPUITHOOELS
auTég ta Glata ovopdlovtatl é&vudpa Kol To VEPS MOV MEPLEYETAL OTOVG KPLOTGAAOLG Tovg ovopdletat
KkpvoTaAiKo vepo.

Xapaktplotikd napadelypata évodpov aAddtov amotedovv:

® 1 yadagometpa, CuSO4-5HoO (Evudpog Detikdg Yadkdg),

® 1 ySwpog, CaSO,-2H,0 (évudpo Beukd aoféotio) kat

® 1 6680, NagCO4-10HoO (EvuSpo avOpakiké vatpio).

O ovppoAiopdg NasCO4-10H0, yia napdadetypa, SnAdvet 6t otovg kKpvotdAdoug g o68ag o Kd-
Oe 2 katdvta vatpiov avaloyody 1 avBpakiké aviéy kat 10 pépa vepod.

!EPQTHZEIZ — AZKHEEIZ _

1. Toies XnpIKES evioels ovopdzovtal dAata; 3

2. [olos ival 0 xnpIkds TWNos tou payeipikou adatos (andu); Tivos o&os 1o
b1aAupa npénel va avapeitete pe didAupa udpoteidiou tou vatpiou wote va
napandPete 1o xAwpIoUxo VATPIO; 1

3. Na ypduyete us XnpIKES GI0MOgIS Nou OEXVOUV T0 OXNPATCHO TWV ENOUEVWV
addwwv and ta 16via tous: xAwplouxo kadio (KCl), xAwpiouxo Bapio (BaCl,)

Kail Belkd aoféatio (CaSO,). 2
4. Av avapei€ete éva d1dAupa Beiikol ofgos pe eva diaAupa ubpoteldiou tou
vatpiou, nolo dnas Pnopeite va napandpete; 2

2. Ae xpeidzetal o yabntés va anootnBicouv tov nivaka.



Ta aGdata —
AAYKEY — MATEIPIKO AAATI

To payeipiké addrtt (yYAmpirovyo vatplo) eivat pa XNpiki évworn I
He xapaktnplotiki] aApvpr] yevon. To addt napadapfdaveral _r
o116 1o Oadaocowé vepd e e§dtpion otig aAvKES Kot wg OpuKTH, Ii |I
ané ta adatwpuyeia. Ynoloyi¢etal 6t ot OGAacoeg kat ot wKe- o /'-‘/TL ?'
avol meptéyovy Stadvpévoug 4.10' tévoug yAwprotyouv vatpiov. o ""‘“f* ,J-L_.*:':_ 9

H peydAn a&ia tov adatiod avayvopiotnke ané tdte mov o JL "““‘*Fr
avBpownog eyratédeupe tn) vopadiky {wn kot 1 Statpopr tov é- Te—a
nope va neptAapfavel opo Kp€ag, ard to ornoio o opyaviopog
tov e§aopdlie to avaykaio addt (pe 1o payeipepa yavetar €- | Hxprotalu Soprj

. , . , . tov yYAwplotyov vatpiov

va peydAo p€pog tov adaTiol mov mepLEXeL To KpEag).

Ytoug Popaiovg otpatidteg, 6tav fplokovtav o exkotpateia,
potpadétay taktikd addr (sal) kot or pepideg
tovg ovopdlovtay salarius. H ayyAwki] A€€n salary
yta v apoiff ané pobodooia €Aket v Ka- S :
Tayoy g ard avty v napddoor). ) EE';E_E

| mmmes

O 0Avkég otnv EXAGSa = =
Yty EAAGSa ovvavtdpe advkég mAipmg pnyo- :_Ef-—!! Tg-—_;;_-:
vonounuéveg (AAvkry Meooloyyiov), addda kat '_fm’ 2 -
Hpon(;ly}i)vsq (AAUKI;]KUGI“’IPOJV)Y.Y T = =

H Snpovpyla puag advkijg oe €vav oo 2 ;_:'E‘-": ot =~
npoimobéTet: e
a. v Snop&n peydAng nopdktiag Kot OXeTKkd =3 ==

eninedng éxktaorng pe katdAAnlo €5apog kat
B. xotdAAnAeg petewpoloyikég ouvOKeg, mOUL =

va eLVOOUV TNV évtovr) e€dtpion kat va e&a- E

opaAiCovv yaunAn PBpoyxdutworn omné Tto

Maptio wg Tov Okt fplo, mov eivar n mepi-

080g ovykou11|g Tov adatiov.

H nopayowyn] payeipikot adatiod and tg eA-
Anvikég adukég kaAvmtet to 66% nepimnov Twv ov-
VOAMK®OV avaykay g Ydpag pog. To viidAouro et-
odyetat Kupiwg and v Atyvirto kat 1) F'adAia.

Alvkég oty EANdSa

H onpoocia tov alvkdv o¢ vypofidtonev

Ot aAvkég Sev artotedotv artlotg vypdtomouvs. Me-
PKEG aI1é avTEg, 61mg ot AAvkég Mecoloyyiov,
Kitpovg kaw Méorg, anotedotv vypofidtonovg
mov mpootatetoviar aré T S1ebvy] ouvOrkn
Ramsar. Zto okAnpo kat a@tdéevo neptpdilov
TOV 0AVKGYV, Ol OMOIEG CUHIIEPLPEPOVIAL GOV
aApupég €pnpot, aviéxovv oplopéva povo eidn
OPYOVIOP®DV.

AMtéyovpva Kobrjpov: pia mpotéyovy) aAvki




— Ta andata

Ot yepoaiot gputikol opyoaviopol mov ouvvo-
VIOVTal 0TI aAUKEG avijKovy oto yEvog aldyura.
® Yug alukég ouvvavidror peyGAn moikidia

{WIKOV OpyavIoPAY, 6mg LEpPIPLa Eviopa

1] HKpG OKOLARKL, PKPE 00TpakoSeppa

paddkia, apBpénoda kot éva pkpo eidog

papiot, o aphanius fasciatus.
® [Swaitepo eviia@épov napovotdlovy ta ei-

61 tov movAMdv ov €yovv mapatn pnOet.

Eikd, oty AAvky] tov Mecoloyyiov ma-
patnprbnkav efSoprjvia €va e movhwy, | Kaotavoxépalos yAdpog
IOV €KavaV POVIE 1 MEPLOTAOLAKI] XP1 01] T®V

XOP®V G aAUKI|G, and Ta ornola (KOOl MEVTE
yapoaktpifoviar wg €6 anetdodpeva pe e§apavion oe evponaiks eninedo kat koot mpo-
otatebovtatl and eAANVIKEG, KOWOTIKEG 1) Stebvels ouppdoets.

Xprogig tov YAwprovyxov vatpiov

Xpnotpomnoteftal yia ty dptuon) tov tpoPpayv, Kaddg eniong yla 1) Statfiprorn Kat t) ouvtypn-
o1 TpoPipwv (Maotd Kpéag, naotd yapia, tovpold ktd.). Enfong, ypnotponoteitat otr fropn-
yovia, yio v 1181 tov ndywv otovg SpGpoug Kat yia TV Hapaokevt] puotodoyikos opodu, o o-
1otog givat vSaTKG StdAvpa YAwprovyouv vatpiov mmov eivatl 100Toviké pe to aipo. H etjola no-
yKéopia kotavaworn) yYAmptrotyouv vatpiov eival mepinov 150 ekatoppipia tévot. To mocoots a-
6 TNV HoootTa auti] To onolo xpnotponoteital yia tn) Stotpo@r eivat pikpd, onwg gaivetat
ot0 NapPaKkdte Sidypappa.

16% ot fiopnxavia xaptou,
oy kAwooigavioupyia, om fopn edooukdy k7

3% yio diotpagh
- 0% yio T napookeEun
* cwpiou, ubpotediou
17% yia v thEn tou vorpiou ko ulpoytvou
T MY
amous Bpdpous

4% afes fiopnaviks
a FI?W!JS 10% o v nopadkeun odbas

Apaotyproryra 1: Na Katoypapete TG KUpLotepes aAvKEG otov eAAASIKG YHPo, avapepo-
VIag v €Ktaol] Ttoug, Kafws kat T SUVOHIKGTTE TOVg OTNV Topay®y! aAaTiov.

Apaoryproryra 2: T'a modd xpévia to addu elye moAo vpnArj popodoyia. Na Bpefte otot-
xela yla 1o kabeotdg popoldynong tov adatiot oty EAAGSa and v iSpuon tov eAAnvikot
KPGTOug PEXPL O1HePQ KOt va avadntijoete Toug AGyoug mov odrjynoay ot ¢opoAdynor] tov.

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




Ta aiata —
H ZOAA KAI OI ATIAPXEX THX XHMIKHX BIOMHXANIAX

Katd tov 180 awdva ) 066a mAvoipatog (avbpakiké vatpro, NagCOs) ftav anapattnty yia )
Aettovpyia tov canwvornoteimy, Twv valovpyeinv, tov Bapelnv kat tov yaptopopnyavidyv. Ila-
payotav Kupimg pe Kavol) UKLAY, oL oTdyTtes Twv onoinmv neptetyav 20-33% avOpaxiks vdtpio.

To 1775 1 Baowki] Akadypio Emotnpdv g Faddiog npokrjpuge Siayoviopd yia ty emt-
vénor pefddov napaokevs ¢nvijg 066ag pe npdty BAn to YAwprovyo vatpio (NaCl). To 1789
nopapoveg g FadAwknjg Enavdotaong, to Staywviopd k€pdioe o Leblanc (1742-1806), yiatpdg
Kal €POOLTEYVIIS XNILKGG, 0 omolog, olppwva je moAlolg Bloypdgoug tov, Sev édafe moté ta
xprjpoata tov papeiov.

H napaoxevr] 666ag pe 1) pébodo Leblanc anotéAeoe éva and ta kpla Oepédia tng xnpikrg
Bropnyavioag. Q¢ npateg BAeg ektég arrd to YAwplovyo vatplo xprjoyponoujdnkayv 0eiks oguo, av-
Bpakag kat aoPeotédiBor (CaCOs). Auto eiye wg ovvénela yipm and kGbe pyooTdolo mopacKeL-
s 068ag va «ytiletar éva oA6kANpo ovorpua kol GAAwv Bropnyavidv, Srwg fropnyavidy nopa-
okeL]g Oeuxot o&€og. T Propnyaviky avdantodn Gpwg ty GOnoav Kat o «JelOVEKTHATO» TG
PreBGSov: To KUPLo maparipoidy autis g napaokevs frav to agpto vépoyAddpto (HCI), to omoio
Snpovpyovoe neptfaddoviikd npoPAfjpoata. To 1863 Aourdv 1 ayyAkrj kuBépvron O€omoe vépo
1oL LVIOYPEWVE TG Propnyavieg va Bpouv tpdrovg aglonoinong tov vopoxAwpiov. Avtd eixe wg
OLVETIELQ TV OVAITTUEL] KOt VEWV XIJKGOV BLOPIYOVIGY, Ol OIOLEG Xprjotponototoay to bEpoxA®-
PO Y10 UV IOPAOCKELY] AEVKAVTIKGV aIIopafttov yio tv KAwototpavtovpyia.

H pébodog Leblanc yia tnv napaokevy 668ag dpytoe va gkromiletat petd to 1865 ané pia
véa pébodo, ) péBodo tov Bédyou epevpétn Ernest Solvay, 1 onofa 1fjtav oikovopikdtepn kat
nopiyaye kabapdtepo npoidv. Zijpepa 1 066 Hapayetal ad 0puKLE IOV HEPLEXOLY HETAED
G ov addtov avBpakiks vatpio.

AMnAenidpaon — Metafoln

H aApotddng avamtudn tov ynpukov epappoyoy to 180 awdva

elxe noIkiAeg emlpdoels o€ KOWWVIKD, 01KOVOUIKO Kar noliTi-

opuKo eninedo. I'6pw aré ta epyoctdolo NapaoKkevijg 06- wowvia
Sag owkoSour|Onkav oAGkAnpa xwpld ylo tovg epydteg
KOl TIG OLKOYEVELEG Tovg. Meydda otpodpata mAndu-
opoU, mov péxpt téte Lovoav oe ovvOkeg e§abAimong,
araoyoloBpeva e aypoTIKEG epyaoies KAT® Ao ¢e-
ovdapyikd Kobeotdto, HETATPANNKAY Of EPYATIKS
Suvapukd. IToAs yprjyopa ta otpédpata avtd avémnto-

Eav ovveldnorn kot Stekbiknoav kadlvtepeg ovvOr Kkeg
{w1ig, pépewor) kot cuppetoxyj ota kowvda. H avdmtugn
g Xnpetag vijp&e onpaviikog napdyoviag petafolrig
TV epyactak®dyv Sedopévov tov avbponov. H addayr tov
S6eSopévov oty epyacia ftav €vag ams toug napdyovieg mov

oS1jynoe oe coPapés KOWwVIKEG petafolég ot onoieg 0AokANpdON-

kav pe ) oAk Enavdotaorn. H T'odik Enavdotaor €0eoe 1ig apy€g tov aotikol Kpdtoug
kat Staxn)puge ta Sikaidpota tov avBpodrov pe kabodky oyv. “Etot to aftqpa yia pépewon
KOl OUPPETOXT] Oota HoAtiotikd ayadd yia mpoty gopd anéktnoe gvupeia Baor).

Me 10 napdderyua ¢ avdnrvéne ms ynpuxijs fropmyevias tov 18o0v awdva fAénovue nws n perafo-
Mj oe éva ovoTnua, Ty emorjuy e Xnuetas, enédpace xar peréfale onuavnnd ta oedousva evpv-
TEPWY CVOTRUATWY e Eppreco alld xaboprotind 1pono.




—5. EQAUPHOVYES v oéwv, Baoewv ——
Kal aldtwv otnv KaOnuepivi zwh

To ke@Analo autd €pxetal va Anavinoel OT0 EpWINPA TO OMoio

eipaote BERalor 6 6GAoI kal OAES €XeTe aTnv GKPN NS yAWooas

oas: «Ma kafd, yiati ta pabaivw 6Aa autd ey;»

¢ Ta o&a, us Paoeis kal ta dnata ta cuvavidpe os noAnd a-
N6 Ta CUCTNPATA NOU aNaAptizouv v KaBNPEPIVA pas zwn.

¢ Ta ouothpata autd addnfdenidpolv peta&l tous, ennped-
ZOuv 10 €va 10 GANo Kal anoteAolv pépos evos eupUtepou | Oy o dvdpomos

kotaPdlet éviovn puiki

OUOTNPATOS, TOU KOOUOU [as. npoonddea, orous pug o

0LOOWPELETaL YRAAKTIKG 08U,

TA MAGAINEG
oA AYTA

Otav Oa éxete pefetnoel tnv evotnta autn, Oa pnopeite:

1. Na avagépete o&éa kal BAOEIS NOU OXeTizovtal PE TN zwn.

2. Na npoPAénete u Ba ocupPei katd v enidpaon twv o&Ewv s KABNUEPIVAS ZwNs
o€ pdppapa, pétadna kar anda unikd.

3. Na ekupdre tous KivdUvous and tnv kakn xphon o&éwv kal Bacswv otnv KaBnpepl-
VN zwn.

4. Na eniféyete 1o katdAdnAo ofU n v katdAAnAn Bdon oe SIAPOPES NEPINTWOEIS
otnv kaBnpepivh zwn.

5. Na ouoxetizete 10 pH tou €ddgous pe us kadfigpyeles kal v avantuén diapopwv
QUTQV.

6. Na eEnyeite tnv avaykn xphons AINAcPdtwy otn yewpyia, va avapépete napadeiyua-
ta Ainaopdtwy, adid kal va ekupdte ta npoPAnpata and v afdyiotn xpnhon Tous.

7. Na ekupdte tn onpacia tou xAwplouxou vatpiou otn diatpo®n kal otnv kadn u-
yeia Tou avBpwnou.




5.1 AvOpwnivos opyaviouos

Epappoyés

Biodoyiké uypd tou ocwpatos
To yaotpikd uypo, 10 onoio
xpnolpevel o didonacn twv
oYWV, &xel pH nepinou 2,
010U nepiéxel USpOxXAWPIKO
o&uU. Otav ayxwvopaote h dev
NPOCEXoupE T SIaTPOPN pas,
n noodtnta tou HCI au&avetal
KOl O OPIOUEVES MEPINTWOEIS
vi®Boupe evoxnnoels oto oto-
paxi. Mo va avakou®iotoUpE,
xpnolgonoiolpe avtééiva,
onws eival 10 ubpoéeidbio
tou payvnoiou N ydda ua-
yvnoias kal 10 ubpoeibio
tou apyidiou.

To aiua sival eRappd Baoiko
(aAkaniké) pe pH = 7,4, 10 o-
noio diatnpeital otaBepd e
mn PonBeia  «puBLICTIKWDY»
SlaAupdtwy tou opyaviouou.
O1 biatapaxés tou pH tou ai-
patos pnopsi va odnynoouv
O€ KMPa av 10 pH vivel yIkpo-
€po anod 7,2 h og Puikh o-
kapyia av yivel peyanutepo a-
né 7,6.

Metd and €viovn puikn dokn-
on vikhBoupe koupaon, enel-
on ouocowpeletal yaAaktiko
o€U otous pus, gtartias s a-
vagpoPias avanvons.

Nati BAdantel ta 66vua n
Katavadwon YAUK®V;

Y10 otéua pas zouv Baktnpia
10 onoia Petatpénouy tous uba-
tavOpakes, 6nws n zdxapn, o€
oféa. Ta oféa autd Kataotpé-
@ouv 10 opdnto (adapavtivn) Twv
dovumv pe anoténeopa va QOei-
povtal nio eUKoAa Kal va nNpoka-
Aeital tepndodva.

To &6épua

To 6épua pas, €Cartias kupiws
T0U ophypatos, sival efaepd 6-
&ivo kal éxel pH petalu 5 kai
5,6. To nepiBdniov autd eival
duopevés yia tous naboyovous
HIKpoopyaviopous, 6nws ta Pa-
Ktpla, kal €10l 1o Oépua npo-
otatevetal. Ta oudétepa oanou-
via &ev kaBapizouv kand, evd ta
Baoikd Enpaivouv 1o déppa Kal
«TPEPOUV» TOUS PUKNTES.

AfAdu kai opyaviouos:
Mia oxéon na6ous...

To andu (NaCl) eivar n Baoikn
nnyn 16viwv Nat yia tov opyavi-
opoé. Ta 16via autd gival anapai-
mnta, yiat givar ta kupia Kauovia
tou e§wkuttdpiou UypoU Kal ou-
viedoUv otn diathpnon tns 100p-
ponias tou vepou OTovV Opyavi-
opé. H unepkatavéiwon ouws
adauou ouvOéetal Ye v Unép-
Ta0N KAl tNV KAtakpamon uypwy
and tov opyaviopo.

Ag akovicoupe to pualrod pas...
1. Moles anod us Napakatw NPOTAcEls €ival owotés Kal noles NavOacpéves;
Na aiuofloynogte tnv andvinon oas.
a. Otav viBoupe gvides oto otoudixi, UnopoUpe va avakoupiotoUpe nivovtas Aepovada.
B. Metwa and éva kand yeupa, 16iws av ouvodevetal and yAuko, To pH twv uypdV Tou otd-

patos pas eNaTtVeETal.

Y. Eva capnoudv ivar katdAnnAdo yia to &éppa, av 1o pH tou kupaivetal and 7-8,5.
6. Aev npénel va xpnolponoloUpe payeipikd andu (NaCl) oto gpayntd.

To yaotpikd uypo neplexel ..

pEl va Vvihooupe

.............. , 10 onoia nepiExouv

Na oupnAnpwoete ta Keva oto Keipevo nou akonouBei pe tnv kataAAnAn AEEn N tono.
........ o€U (Wnos:........), and v UNEPEKKPION TOU OMoiou Pno-

oto otopdxi. la v avupetdnion Tous, XpNnolponoloUpe




Epappoyés

5.2 Ka@apiétnta otnv kaOnpepivi zwn: canouvia,
anoppunavuka kai kabapiouka

<GSR
ZUs touanétes oxnpatizetal NEpa (moupi), n o-
noia anotefeital kupiws and avBpakikd aofé-
ouo (CaCOs3), dAas nou &e dianuetal oo vepo.
Ma wtn didAuon s nétpas xpnaoiponolouvial
kaBapiotukd nou nepiéxouv udPoxAwpPIKG o&U
(HCD).
Ma v anopdkpuvon Nekédwv and Ainn xpnal-
ponolouvtal KaBapIoukd nou nepiéxouy PACES.
Ta Ania kaBapioukd nepigxouv appwvia (NHs),
evad Ta dpacukd udpoteidio tou varpiou (NaOH).
Ta kaBapIoukd twv GoUpVWV Kal T ano@paKu-
K& owAnvoewv nepiéxouv udpoteidio tou va-
tpiou, 6nAadn kauoukh o6da (NaOH).

Ta oanouvia eival
diata opiouévwv
oféwv nou xapa-
Ktnpizovtail Aina-
pa pe vatpio.

H anoppunavukn
TOUs IKavoTNtd O-
¢eifetal oto 6u 10
€va NPa tou o-
VIOVTOS Tous (to Al-
néeifo npa) én-
KETal 1oxupd and
ta Ainn kar w Aaé-
dla, evid 10 Gnno
(to udpodEINo TN-
pa) ano to vepo.
Otav 10 oanouvi
biaAvetal oto vepod
Kal €pxetal og €na-
On PE 10 AekE, 10
AinéeiAo  thpa
«konide» oto Af-
nos kai 1o udpodQI-

SJUALALNLUTLTLR @

ZXNPOTIKY avarnopaotaoct)
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ZXNPOTIKY avVanopaotaoct)
)6 Spdong TV oamovvidv

Ao pével otn SlaxwPIoUKA ENPAveId vepoU-ni-
Mous. XIn OUVEXEID OXnuatizovial OPaIPIKES
otayoves Ainous-canouviold, NouU ovopdzovial
HIKKUAIG, Kal napacUpovial oto vepd aenvo-
VIas v enipaveia kabaph.

Anoppunavukd @uaxinkav
npwn opd and Tous LOUWE-
plous to 2.500 n.X. and Ainn
zOWV Kal tn otaxmn Kanoiou
QuUTOU. Xhuepa ol MPWIES Unes
IO T anoppunavukd eival npoio-
VI ToU netpefaiou Kal ouoies 6-
nws 1 avBpakikd vAatpio Kal
didpopa pwoPopikd dnata. Ta
anopPEUNAVUKA NEPIEXOUV EMIONS
OUCTatKA MOU  anopakpUVouV
1 Kauévia aoBeotiou (Ca2+) a-
noé 10 VvePO Kal 10 «pafakd-
vouV», BACEls mou pubpizouv 1o
pH o€ tpés ndvw and 7, €vzupa
MouU aMnooUVOEToUV MPWTEIVIKA

To anmoppunavuks emtibetot oto Aeke.

unikd (afua, auyod, yana) Kal ouotatkd MNou KAVOUV td poUxd Va aotpd@rouy.
To kUpIo ouotatkd tous npookoddtal oto Aeké kal oxnpatizovial pikkUAia ta onofa aveBaivouv

otv enipavela tou dianUpatos.




Epappoyés

Ta 6pactuKé oUCTATKE TWV ANOPPEUMNAVUKWDY OU-
YKEVTpvovtal otnv enipdveia kal dnpioupyolv pe
10 Yépla Tou vepou TN «oanouvadar. Eva and ta
OUCTATUKG TOUS, XPNOIPOMOIEal yia va pafakmOoEl
10 okAnpd vepd pE anopdKpuvon Twv KAudviwy
Ca2* kal Mg?+. Autd ouvnBws enituyxdavetal e pe-
1atponn 1oUs 0 pwoPopIkd diata. Ta dnata au-
10 OUWS EXOUV WS ONPAVUKO PEIOVEKTNUA OT NPO-
kadoUv tn yphyopn avéntuén twv QUKIMV (EUtpo-
@IouA6s) ota VeEPA Ota onoia KAataANyouv JEow Twv
aouKk®V anofAntwy.

Zke@Oeite: ws Ba pno-
pouoaue, xwpis va unofabuioou-
LE TNV n0I0tNta s zwns pas, va
npootatéwoue t nepidniov a-
no tnv andyiotn xpnon twy anop-
PUNAVTKQWY,

H noikidia kal n eupeia xpnon twv
anoppunavukwv eival eEalpetkd
napddelypga s OUVEIOPOPEs NS

Exatoppipila tévor anoppunaviikos yia mdto yprioponoujdnkay yio vo
Xnpegias otnv napaywyn anotene- kabapioovy Tig axtég g AAdokag and v netpeAatoknAida mov

OHOTIKMV KAl XPAGIHWY MPOIOVIWY. SnpuovpyrjOnke pe to vavdyto tov Exxon Valdez.

Ag akovicoupe to puaho pas...
1. Moles anod us Napakatw NPOTAcEIls €ival owotés Kal noles NavOaopéves;
Na aiuodoyhogte tnv andvinon oas.

a. To NaOH eival nio 1oxup6 kaBapiotukéd and v apuwvia.

. Ta tov kaBapioud pias epaypévns and QNN anoxéteuons XpNolponoloUpe otu.

Ta oanouvia gival ouaies nou éxouv v 1616tNta va «Siafuouv» ta Ainn.

MNa 1o kaBapiopd s nétpas (CaCO;) ous Touan€tes xpnaolponoloUe 10xupd Kabapliot-

K3, 6nws 1o NaOH.

€. H afdyiotn xphon twv anoppunavik®y unopei va dnuloupyhoel cofapd nepifanio-

vukd npofAnpata.

ot. [ia va kaBapiooupe Aekédes and AiNN o€ MATa Kal Katoapoies xpnolyonoloUpe uypd
nidtwv nou nepiéxouv NaOH.

2. Na cupnAnpwoete us akoAouBes Npotdcels pPe Evav N NEPICCOTEPOUS XNUIKOUS TU-
rnous ano tov Napakdatw nivaka:

a. Mo va anopakpUVoUpE To moupi and us touanétes xpnaolponoloUye uypd kabapiopou
MOU MEPIEXOUV .....vneenen.

B. MNa tov kaBapiopd v eoupvwy and ta Ainn kai ta Addla xpnoiyonoloUue kKabaplotikd
MOU NEPIEXOUV. ...

1.NH; 2.HCl 3.NaOH 4. Nas;PO,

o< >




— E@appoyés
5.3 Apketh tpogpn yia va xoptaoel 61os o KOGHOS...

H taxutatn augnon tou nAnBuopou tns ns o€ cuvduaoud pe us 181aItepOTNTES Tou KAi-
HaTos KAMOIWV MEPIOXWVY Kal TNV Avion avantuén twv aveENTUYPEVWY KPATWV O OXEON
LE TOV TPITO KOOPO €XOUV (PEPEI UNPOOTA ota pdua tns avBpwndintas évav tEpaocto
@6Bo: to paopa tns neivas. H unéptatn npoodokia €ival va tpépetal 6Aos o KOOPO0S
xwpis va BAdntetal 1o nepiBannov. Autd onpaivel va napdyetal apke 1poen, owaotd

€idos, tnv kataAAnAn cuyun kal oto katdAnnAo PEPos.

To €6a@os ta otnpizel Kal 1a TPEPE! yia va ava-
nwxBouv péow twv pizav. Me t fonBeia tns n-
Aiakns akuvoBonias kal tou CO, tns atudopal-
pas ouvBEtouv yAukozn pe pia diadikacia nou
ovopdzetal pwrtoouvBeon.

CU-':. +Mr311-
Fa''
—

TONEPO KA{ T
IONTA AAMBA -
NeNTAT MEE2
7N PIZON Aifo
To fAAF0r

H o§Utnta tou £dagous

To €dagos €xel pH ano 4 éws 8. Ta aofeotoniBi-
K& €6apn €xouv pH peyadltepo and 7, evad td
Badtwdn N ta neaioteloyevolus npogneuons é-
Xouv pH pikpdtepo and 7. Me tn Bpoxn 1o £€6apos
gunfoutizetal pe kaudvia udpoyovou (H), onodte
yivetal mo 6&ivo. Ké&Be €idos putol eubokipel os
€6apos O1aPOoPETKAS 0EUTNTAS KAl €101 Ol AYPOTES
npénel va pubuizouv 1o pH tou eddpous avdno-
ya pe tnv kadniépyela. Ma napdadeypa, ta é&va €56~
on «eEOUBETEPIVO-
Vial» e npooBhkn
Ca(OH),.

Mivakas 5: Tipés pH

Otus onoies EUSOKIHOUV
Siapopa puta

. A€ H
Ike@Oeite: RIEERISE P
) . natdres 4,9
Eivar buvaté va -

) pnAa 50
kafnigpynoouue AGxava 54
otdp! og aofeoto- ondp! 55
MBIKG 6Apn; eaocoia 6.0

eonepidoeidn 6,0-7,0

MNati 1o €6agos xavel Openukd cuotatkda;

H evtaukn kafAiépyeia twv edapiv e€avinei ta a-

noBépata tous oe Bpentkd cuotatkd Kal KUpiws

0€ 0zWTOUXES EVOEIS MOU €ival anapaitntes yia

NV avANTuéN Twv QUTIMY. To €dagos xAavel ta Bpe-

NUKG oUOTAUKA TOU KAl KUPIwS T0 Gzw1to, yIat:

1. 10 KatavaAdvouv ta uTd,

2. 10 appwviakd 1évia og Baoiko nepiBaniov yi-
vovtal agpwvia, n onoia e€atuizetal,

3. ta vitpikd@ dnata ival eudidnuta oto vePd Kal
napaoUpovtal Ye tn Bpoxn.

H Auon yia tv avanihpw-
on twv anwAeldy ©ou £54-
@ous €ival n npoaBhkn
BpENUKWDY OUCTATIKWY, EfTE
HE TN LOPPN opyavikwv
BroAoyikwv Ainaoud-
twv (konpid) site avop-
yavwv Ainaoudtwv Pio-
pnxavikns napaywyns.
Ta Aindopata sivar peiypa-
0 0UCIV NMou npoctiBevtal oto €6agos, yia va ava-
nANPMGCOUV TS OUCIES MOU KATavanhvouv Ta GuUTd.
Ta Aindopata nepiéxouv ouvnBws tpia Bpenukd
ouotatkd (to 4zwto, 10 PWOPOPO Kal T0 KANIo)
Otn HOPPN VITRIKDY, PWOPOPIKWY, XAwpIoUxwy
addtwv tou appwviou Kal tou kadiou. Xapa-
Ktnpizovtal pe tpels apiBuous nou deixvouv tnv
neplekukdtnta katd oeipd oe azwto (N,), ow-
0po6po (ws P,0:x) kal kadio (ws K,0).

Atmaopa 5-5-5 SnAdvel
neplekukGuyta 5%No,
5%P (P,05), 5%K (KoO).
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100 - 85
X . B3.3
a. Zto nepifandov: H addyiotn g0 | 20 1
xphon twv AINaoPdtwy o€ Noad- 66
TNTES MoU ta GUTG eV Pnopouv va B0 -
XPNOIPOMOINCOUV €XEl WS anoténe- 40 13 40
OWa 10 NEPAOPA TOUS OTO NOCIYO Ve- v 22
p6 kal in BdnNacoa pe Us Ppoxés. 110 20 - g 12.5
néoiyo vepod ta vITpIKAd 16vta gival toikd, o 3.9 il |]
0+l Py

EVW Td PWOPOPIKA npokadoUv To QaivoUevo
TOU EUTPOPIoNOU Ota vepd ota onoia xUvovtal. d‘:‘ g L & 65-\ g
B. Zexpnpata: Ta AINGOPATA KOOTIZOUV XpNpata Kal, av
6 xpnoiponoinBolv owotd, 10 KOOTOS ToUs €ival pe- ] ] )
, . . . , % 11000016 )¢ AnoppéPL oS TOL ALHTOL
yadUutepo anod to képdos nou anoPépel n alu&non s 100 £B6gove ané xaAkifpyeic nov uTEGTKE
napaywyns. tov OKt6Ppn Katd pjva

Kai nws Ba yivel autd; Xpnoigonolwvias 1o katdAindo
Ainaopa ous cwotés noodtntes tnv kKatdAAnAn enoxn, 6-
TaVv 10 QUTA TO €XOUV avayKN.

Ag akovigoupe to puadod pas...

1. O bdudopos subokipei os €ddpn pe pH 7 éws 8. Eival duvatd va kandigpynbei o€ éva n-
(PAICTEIOYEVES €00POS;

2. lMapatnpvias NPOCEKTKA Tov nivaka 5 va avu- kadfigpyeia pH ebagous
otoixioete us kanniépyeies tns othins A tou dinAa- 1. phia 5,0
vou nivaka e ta e6apn s otAns B. 2. fepdvia 4.8
3. ‘Evas aypotns O¢Ael va kadAiepyRcel eonepiboeibn > N6xava 6.5
4. natdres 5,5

Kar eAéyxel tnv ofUtnta tou e6APOUS ToU XwPAPIoU
Tou.
a. Av o aypotns Bpnhke 1o pH = 5, 10 €6apos tou xwpaiou tou &ival:

1. 6§ivo 2. Baoiké 3. oudétepo
B. MNa va katagépel va kadniepynoel ecnepidoeldn Ye enituxia Ba npénel va npoobéoel:
1. udpoxAwpikd o0 2. udpoeidio tou acBeotiou 3. viITPIKO o0

y. Mola and ta @utd tou nivaka 5 Ba pnopouce va kaddiepynoel oto €56apos autd, Xw-
pis kapia napéupaon; Na dikaioAoyNoeTe TS anavinoels oas.

4. Eva ouvBeukoé Ainaopa avaypd@el otn cakoufa tou tous aplBuous 12-5-10.

Na g€nynoete u nAnpogopies pds divouv autoi ol aplBuol.

MNat eival anapaitnto va npoaotiBevial oto €6apos Aindouarta;

Mola €i6n Ainaopdtwy undpXouy;

[Moles xNUIKES ouaies nNepIExouv ta ouvnBiopéva ouvBetkd Aindopata;

Eival owotd va xpnolponololvial ta Aindopata aveEéneykta;

5. Mola coPapd nepiBaniovukd npofAnuata pnopei va npokUyouv and tnv addyiotn xpn-
on twv Ainaoudtwy;

mo<®o
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5.4 MNpootatevovias tov nidavAtn ané tnv 6§ivn Bpoxn

Adoog KateoTpappévo and v 68w Ppoxy

Katd tn 6ekaetia tou 1980 hpBe oto npooknvio
10 QaIvVOPEVO TS OEIvns Bpoxhs, ws uneubuvns
yld TNV Kataotpo®n Aipvav, notapmv, 6acmv
anAd kar pvnpeiov noAitoukhs KANPOvVouIas o€
6o tov nAavAtn. H 6&ivn Bpoxn, cuvéneia tns
éviovns Blopnxavikns 6paoctnpidtntas twv Te-
Aeutaiwv dekaguwy, éxel pH ouxvé Kétw and 4.
Auto onpaivel 6u eival ndvw andé 10 QopéEs nio
ogivn and v kavovikh Bpoxn, n onoia éxel pH
peta&u tou 5 kal tou 6 (kupiws NGyw tou diotel-
biou tou GvBpaka nou nepIExel).

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

H 6&vn Bpoxh eppaviotnke o€ Bropnxavikés ne-
plox€s, 6nou n avanuon tou aépa €0eiEe Ou ne-
piéxel o&eidia tou Beiou (SO,, SO5) Kal Tou azw-

tou (NO, NO,), ta onoia cupPodizovtal SOy kal NOy.

Ta SOy napdayovtal og BlopNXavikes NEPIOXES, GNou undpxouv BepponiekTpikd epyootd-
ola napaywyns peupatos, xaduBoupyeia kar yeviké Biopnxavies mou xpnoipyonolouy
K&pPouvo (yaiavBpakes). O1 yaidvBpakes nepiéxouv naviote Beio, o onoio Katd tnv kau-

on Tous Kaiyetal Kal autd oUP@WVA PE T XNPIKA efowon:

Yus Plopnxavies nou e xpn-
olponoiolv @idtpa, t SO,
Slapelyel otnv atudéopaipa.

Ta NOy napdyovtal kupiws
O€ QAOUKES MEPIOXES, OMou
KukAopopouv noAndd au-
toKivnta. Ixnpatizovialr a-
né 10 dzwio Kal 10 o&uyod-
VO TOU Q€Pa PEOO OTOUS Ki-
VNTAPES TWV QUTOKIVATWY,
Adyw twv uynAwv niEcewy
Kal twv BepUoKPacIdV Nou
ENIKPATOUV O€ QUTOUS.

+8— ¢ o

S + 0,—= SO0,

[[armMozearikor pynot |
NO —
. Agpiol — ZOMATIAIAKD!

\ PYMO! £14 BPOXH

ZHPH .
AMOBELH L E50,

l YAPATMOI <D

H napayoyij tov ptnev mov evdévoviat yia v 68wy ppoxt
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Or agpiol punol petapepovial o€ peydnes anootaoels and tous TONous Napaywyns
TOUS, PEOW TWV PEUPATWY TOU aEPa.

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

O1 evioels autés avudpouv pe tous udpatpous tns atudopaipas (dnAadn e 1o vepd)
Kal napdyouv o&ga (yr autd xapaktnpizovial ws avudpites o&€wv). Ta SOy napayouv
H,S0, kai ta NO, napdyouv HNOs.

IkepOeite:
Mnopouue va Auoouue to npofAnua twv punwv eUaxvovtas YnAoTtepes KauIVAOEs Ota Epyootdoia,
WOTE va arouakpuvovtal T agpia ano tnv rnepioxn pas,
Eivar 6Aa ta o&a emBAapn;
INapdyoviar SOy kar NO, ané arfes nnyés ektés ané v avBowmvn pactnpidtnia;

O1 enintwoels tns 6§ivns Bpoxns
Mappdpiva ayddpata kal pvnpeia: Avektipynta pvnpeia
s naykoopias noAimoukns kAnpovopids, 6nws o MapBeva-
vas otnv EAdada, to Taj Mahal otnv Ivbia kai to Chitcen Itza
oto Me€ikoé, éxouv unootei SidPpwon. H Kataotpodn ogei-
Aetar kupiws ota NOy kai SOy s atudagalpas. To papuapo
nepIéxel Kupiws avBpakikd aoféatio, to onoio avudpd e ta
o&€a nou undpxouv atnv 6&ivn Bpoxn kar Slafvetal.

Méranna kal Sopika unika: O oidnpos, Nou XpNolonolEl-
tal eupUtata ws Sopikd uniké, Kail ta nepiocdtepa petafna
avudpouv e ta o&ta kar diaBpavovial. H é&ivn Bpoxn enn-
pedizel enions KATaoKeués and aofeotdniBo N uappapo.

Yyeia tou avBpwnou: To vepd s 6vns Bpoxns dianuel o-
plopéva togikd Bapid pétania, onws o udpdpyupos, o pdAU-
Bbos kai 1o kadpio, Ta onoia Bpiokoval oto £6agos Kal €101 Lo-
Auvovtal ta anoBépara tou vepou. Enions ta NO, kai SO, nou

O TapBevivag oty EAAGSa kot to Chitcen Itza oto
rnpoka Aouv v 6&vn Bpoxh énploupyoUv otov dVGp(DI'IO a- Me&ik6 avijkovy ota pvpeia mov €yovy vootel

vanveuotkd, deppatoioyikd kal dAda npofAnuata. Kertaotpoes egartias s 6Ewng Ppoyrs.

Aipves ka1 udpoBiol opyaviopoi: Ta vepd twv ApvoOV €-
xouv pH nepinou 6,5. Y& pH pikpdtepo and 5 eAdxiota €idn
ENIBIOVOUV Kal O PIKPOTEPO anod 4 ol Aipves gival VEKPES.

puesi p{-'E':'_pII’ES]lpJ-EI:I|Fi-:-!5

Adon kai €6agos: Yno v enidpaocn s 6&ivns Bpoxns ta
Oévipa apxikd pixvouv ta GUANA TOUs Kal OTN OUVEXEID O-
plopéva pépn tous vekpwvovtal. Ta e€aoBevnuéva dévipa
tenikd neBaivouv and 1o KpUo, Tov aépa Kal ta évtopa. Eni-
Bapuvukds napdyovias yia Ty KAtaotpopn twv daowv &i-
val kai n o€jivion tou €dagous, 6nAadn n eAdttwon tou pH
tou e€artias ns 6&ivns Bpoxns. H ofivion auth éxel ws ano-
éneopa 10 6€vIPo va pnv Tpépetal kand and us pizes tou.

Opatétnta: O1 punol nou npokadolv v 6&ivn Bpoxn &-
Aativouv TV 0patdTNTa oty AtudoPalpad, 16iws o Kano-

L setvence @.

i Ta épra tov pH tov vepos tov Aipvéy ota omofa
Kaipt. empudvovv Sidpopot vEpépot opyaviopol




— Me diya Adéyia

Ynv evotnta auth pinhoape yia ta o&éa, us Bdaers, ta dnata, us 1616-
NTES ToUs Kal Tovioape tn onoudaidtepn 1616tNTa KABe 0&€os va avu-
Opd pe Baoeis kal tn onoudaidtepn 1616TNTa KABE Bdons va avudpd
ue o&éa.

H avtidpaon twv HY tov oféwv pe ta OH™ twv Baoswy ovopdzetal eEoudetépwon.
Avapépape enions to pH, 1o onoio €ivai évas apiBués nou deixvel ndoo dEvo h Paaciko ei-
val éva diadupa.

* O&€a, oupgwva pe tov Arrhenius, €ival ol evioels nou 6tav dianvovtal oto vepd na-
péxouv kaudvia udpoydvou, HY. Yy Unapén HY ota SiaAvpata twv o&&wv ogsifetar éva
ouvono ISIoThTtwV Nou xapaknpizel 6Aa ta oéa kar ovoudzetal 0§IVOs Xxapaktnpas (-
v yeuon, andayn xpdpatos eiktiy, aviibpaon pe a6da, pdppapo kai dpacukd pétania).
Ava@épape Tous PoplakoUus TUnous, Ta ovopata Kal Us XNpIKES eClomaoels didAuons twyv a-
k6AouBwv otwv oto vepd: HCl, H,S0,, HNO;, CH;COOH.

e Baosis, ocuppwva pe tov Arrhenius, €ival ol evioels nou 6tav Siadvovial oto vepd
napéxouv aviovia ubpoteidiou, OH™. Ytnv Unap&n OH™ ota diadUuata twv BAcswv oPei-
Aetar éva olvono IS1I0TNTWY Nou xapaknpizel OAes ts BAcels kal ovopudzetal BaciKOs xa-
paktnpas (apn canouvioU, aAfayn XxpmPatos SEIKTMY). Avapépape Tous Xnuikous TtU-
Mous, T ovOUATa Kal Us XNPIKES eClomaels didduons twv akdAoubBwy Bdoewv oto vepod:
KOH, NaOH, Ba(OH),, NHs.

® AkOun avagepBnkape os pia onoudaia Katnyopia xnUIK@OV evdoewy, Ta anata, kai
napaockeudoape 1o XAwPIoUxo vAatplo kal o Belkod Bdplo and ta avtiotoixa o&éa kai BAcels
ue eCoudetépwon.

e T¢Aos, aoxoAnBNKape pe to onpaivovta pdAo nou €xouv ta o&éa, ol Baaels kal ta G-
Aata otov avBpmnivo opyavioud Kal og TopElS s KaBnuepIvas zwns, dnws ta €idn kabn-
HEPIVAS XpNons, N napaywyn tpogipwy Kai 1o nepiBanfov.

H pedémn auths s evotntas pas €dei€e i otevh aAAnAgnidpaon ownv onoia Ppi-
okovtal Slapopeukd ouotApata, 6nws n Bpoxn kai n Blopynxavia, o avBpnivos opya-
viopos Kal ta oéa n ta afata, kabs Kal v avdykn aflonoinons 1wy OPOIOTATWY h
Slapopwv Siapopetikmdv cwudtwy yia tnv ta§ivopnon tous o€ cuvofa kai i pe-
Agn tous.

Amavtioelg otig acknoelg tng evotntag 1: Oéa — Baoeig — Alata

Ta o€éa 6. 0. oudEtepo, B. Baocikod, y. 6&ivo, 6. pH = 13.
5. Y10 6i0&eibio tou dvBpaka, CO,. E€oubetépwon
6. Ai6u ta diadvpata twv o&Ewv avudpolv HE 0- . g

piopéva petanna. 3. B.
7. 0. Hy(g), B. CO,(9). 4.y.
pH Ta aiata
2.pH=7 3. K+(aq) + Cl@ag —  KClag)
6. Na petpnbei 1o pH tou nepiexopiévou KaBe eianns. Ba%*(aq) + 2CI@ag — BaClyaq)
O1 Baoeis Ca’*aq) + SO, (ag) —  CaSO,(s)

4. 8. To diGdAupa sival nio Paciké otav éxel pH =11, 4. Na,SO,

5. pHHzSO4 < pHonlowouévou VEPOU < pHNaOH
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— 1. O nep1o0diIkbs nivakas

Y€ autd 1o PaBbnpa Ba pedsthooupe €va and ta nio onpavukd «gpyanegia» tns Xnpeias,
tov nepP1081k6 nivaka. O1 GvBpwnol and t guon tous BéAouv va nNetuxaivouv ornou-
baia anoteNéopata katavadwvovtas 1o Alyétepo duvatd kKOMno Kai xpdvo. la 1o okond
auté npoonabouv va opadonololyv ta Npdypata ye Baon Koivé Kpithpla h KOIVES 1616-
ntes. H diadikaoia auth ovopdzetal tagivopnon kal dieukonuvel tn diaxeipion éAwv
TV ToPEwv s zwhs. Na napadeiypa, n avazhtnon ota pagia evos PiBAionwdeiou €i-
val nio eukoAn otav ta BiRAia eival ta§vounpéva katd Béua N katd ouyypapéa. O e-
niothpoves Oev UotepoUV 0g OpyAvwaon Kal yi' autd opadonololv Pe KPITNPIO OpoIdTN-
€S N KOIVES oUPnEPIPopEs. tn OUOIKA ol duvapEls Petagu twv owpdtwy dlakpivovtal

o€ eNaens kal anod a-
5 ZAs EX2 AfeATTon EMMETOEIME,
nootaon, ot Bioflo- WYPIE MENTEAErIEY ! TorofrETHLTE

YI'O ol OpYOVIGUOi 8io- T4 LTS/ X EIA N2l ELEIE MoM|ZETE !
Kpivovtal og aonov-
dunous kal onovou-
Awtous pe KpPITNPIO
10 €ibos tou okene- . .

U T0oUs. Yt Xnpeia | f*nﬁ;;ﬁn?:rfﬂijﬂl
n éivopnon twv xn- ' '
HIKQV OTOIXEIWV €YIVE
ue Baon v nepiodi-
kotnta, 6nAadn tnv
enavannyn twv 1610-
TTwv tous pe Kabo-
plopevo tpono. Me
v tafivépnon eni-
wyxavetar n penémn
Katd opdades kal Oxi
Eexwplotd yia KaOe
dtopo-penos s oud-
6as kar dieukonuveral
n eENIKOIVWVia.

‘Evvoies kieibia: adkdania e adkanikes yaies ® adoydva e auétania ® atopikds apiBuos

e cuyevh aépia e pétania e oudda e nepiodos

Otav Oa éxete yefetnoel tnv evotnta autn, Oa pnopeite:

1. Na diatunwvete tov vOpo s nepIodikdTNTas kal e Baon autdv va epunVeUETe Ty
Katataén twv otoixeiwv otov neplodikd nivaka.

2. Na nepiypdeete tn olyxpovn Pop®n tou nepiodikoU nivaka.

Na evtonizete otov neplodiké nivaka XNPIKA otoixeia Ye NapOUoIES 1I610TNTES.

4. Na evtonizete otov neplodikéd nivaka ta petadna kal ta apétanna.

w




1.1 Anod to x0ss...

[Upw oto 1860 ntav yvwotd nepinou 60 xnpikd otoixeia kar htav gavepd 6U unnpxav
otoixeia pe napopoles 1616TNTes. MNa tous eniothpoves Ntav NpdkAnon va ta tagivoun-
oouv o€ opGdes, Mote va eival eukoAGTEPN N PeAEN TOUsS. St povowd] i oktdfa

‘Evas and tous npwtondpous atnv npoondBeia tagivépnons | neplapfaver emd Sago-
wwv otoixeiwv htav o Newlands. O Newlands katétage ta xn- | P ?J'gjavl(gz;a;; Lan(;)?tor?.
UIKG otoixeia anod 1o otoixeio pe 1a eNa@pUtepa ATopa npos 1o
otoixeio pe ta PBaputepa dropa Kal napatpnoe ot ol 1816TnTes Tou ByOooU CTOIXEIOU €-
golazav pe us 1616TNTES Tou NPTou, Tou évatou pe tou Seltepou kA, Etol, 10 1862 -
UNVEUOUEVOS and T pouacikh tou naideia, S1aTUNWoE Tov «kavova twv oKTtaRwv», uno-
otnpizovias 6T PETA anod pia oeipd entd «avopolwv» otoixeiwv akodouBouv adda entd
nou «enavadapBdavouv» ts 1616TNtes twv nponyoupevwy. O Newlands napouciaoce s
16€€s ou 10 1864 otn Xnuikh Etaipeia tou Aovdivou, n onoia dpws apvhBnke va us
dnpooieyael, yiat unhpxav npo@avhn dtona, 6nws yia napddeiyua 6u o oibnpos «é-
NPENE» va €xel NAPOUOIES IBIOTNTES PE TO 0EUYOVO Kal O PWOPOPOS UE TO Payydavio.

O npwtos nepIodikds Nivakas Twv OTOIXEIWV NAPOUCIAoTNKE
diyo npiv ané 1o 1870 ano to Phoo xnpiké Mendeleev. Ztov ni-
VAK(G TOU Ta XNPIKA OTOIXEIa KATtataxmnkav and 1o OTOoIXEI0 YE ta
edapputepa dropa npos autd pe ta Paputepa. O1 opizovuEs
YPOAUUES ToU nivaka ovopdotnkav nePiodol Kal ol KAaTakOPUPES
otnnes ovopdotnkav opades. Ta otoixeia nou €ixav NApOUOIES I-
d16tntes tonoBetnBnkav otnv idia opdda. O Mendeleev éxi pévo
gixe v oEUOEPKEIa va apnoel otov Nivaké Tou Keves BEoels yia

D. Mendeleev (1834-1907).

Zto fiphio tov «Apyeg otoixeia nou dev eixav akopn avakadueBei, annd os noAnés ne-
Xnueiag» ovotnportonoinoe 3 , 3 3 3
TG 15€€G TOL Kt EMVOI|0e PINTWAOEIS NEPIEYpAYE IKavonoiNntka Kal Ts I616TNTES TWV OTOIXE(-

oV HEPLOSIKG mivaka ,
tavtéypova pe to l'eppavo WV Mou «&Reinav».

A. Mdyep.

1.2 Xto onpepa: O ouyxpovos
nep1odikoés nivakas

O ouyxpovos neplodikds nivakas gival pia katdraén

TWV XNPIKWV OToIXEiwv Katé autovia atopikéd apio-

uoé. MepinapPBavel entd opizOvues YPAPPES, O onoi-

€s ovopdzovtal nepiodol, kKal OEKAOKTW Katakdpu-

@es otnAes, ol onoies ovopdzovtal Opades. Ta evyevi adoa eiven Gypopa, Goopa,
H 1n nepioSos nepIAapPAvel BUO OTOIXEID, vy N | POYOCIORKG Kt \ipukd abpavi.

® To jjlwo (He) xpnowyonoteitat ota
2n Kal n 3n nepiodos ok otoixeia n Kabepia. H 4n | keteopoloyid pmaddvia, yuort éget pukpr

MUKVGTTa Kot Oev Kafyetat.

kal n 5n nepifapPdavouv and 18 otoixeia n kabepia, | @ Tovéw (Ne), w0 apyd (Ar) ka0 xpvmad (Kr)

; B , . YPNOLROIIOLOTVTaL 0TOVG NAEKTPIKOTG
evid n 6n nepiodos nepinapPdvel 32 OTOIXEID, €K TWV | swlives exkévoong, Syladr otous colives

onoiwv ta 14 Bpiokovtal o NAPAPTNHA EKTOS TOU me- | P P PIFoney

O nep10dikés nivakas —




— O nep1odikés nivakas

plobikou nivaka. H 7n nepiodos dev éxel oupninpwBei akéun.

Ortav pefetvial ta otoixeia kat au&ovia atopiké aplBud napawnpeital pia oxeuké

Kavovikn enavainyn, dnAadn pia nepiodikoétnta, ous 1I810TNTES Tous. Ta otoixeia nou
Bpiokovtal otnv idia opdda €xouv NAPOUOIES XNPIKES 1IBIOTNTES, €V Ol I01OTNTES TWV
otoixeiwv nou PBpiokovtal os pia nepiodo petaBandovial npoodeutikd kal €10l odnyou-
UAOTE OTO VOO s NeplodIkOTNTaS.

Népos tns nepiodikotntas:

O1 1616TNTES TWV XNHIK®V OTOIXEiWV €ival ngPI0SIKN ouvaptnon tou ato-
HIKOU tous apiOupou.

Oplopéves opddes otoixeiwv tou nivaka éxouv 161aitepa ovouata. Etor:

1a otoixeia s 1ns opddas, ektés anod 1o ubpoydvo, ovoudzovial afkania,
1a otoixeia s 2ns opddas ovopdzovtal ankanikés yaies,

1a otoixeia s 17ns opddas ovoudzovial afoydva Kal

1a otoixeia s 18ns opddas ovoudzovial EVyevn agpia.

MEPIOAIKOZ MINAKAZ TQN ZTOIXEIQN
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1.3 Ta pyéradia ka1 ta ayétadia otov neP1odiké nivaka

-

Ta xnpIka otoixeia e Baon us 1616TNTES e AN S SR A S ARI

tous Olakpivovtal enions o€ pétada kal
apéranna. Ytov nepiodikd nivaka ta apé-
taifa katadapBdavouv v «endvw Oegid
nepIoxn», v ta pétania, nou eivar noAy
neploootepa, katanapBavouv tov unodnol-

= U e W e

no nivaka.

pETaRha - OE A




O nep10b6ikés nivakas —

1.4 Nati un@pxouv XnHIKA otoixeia Ye napopoles 1610TNTEsS;

Ta dtopa v XNPIK@V otoixeiwv anotedolvtal and évav nuphva Kai 1 NAekTpovia nou
Kivouvtal yUpw and autdv. Ta nAektpdvia evos atdpou dev €xouv 6na tnv idla evépyeia.
Ona 6oa éxouv napandnaola evépyeia Kivouvtal otov {610 xmpo yUpw and tov nuphva
Kal Bewpeital 6u dnpioupyolv pia «ouBada» niektpoviwv. Ooa Ppiokovial nio Kovid
otov nuphva, oty Npwtn oufdda, éxouv tn AiydtePN evépyela, autd nou Ppiokoval
otn 6eltepn ouPdda €xouv NePICOOIEPN €VEPYEIQ, AUTd Nou PBpiokovial otnv Tpitn o-
KOPa neploodtepn KA.

O1'1816TNTES TWV XNUIKWVY otoixeiwv kaBopizovtal and tov 1pdno nou ival Kataveun-
péva ta niektpdvia ous ouPdades. Ta otoixeia twv onoiwv ta dropa €xouv tov idlo a-
PIOu6 nAektpoviwv otnv e§wiepikn ouBada, d6nladn otnv Nio anopakpUoPEvN
ouBada and tov nupnva, €xouv NApOPoIEs 1016TNTES.

Eivaqr Oépa... Xnueiac

To otoyeio 110

To 2001 n IUPAC (International Union of Pure and Applied Chemistry), oxe§6v 6 xpévia petd a-
6 TV Hp&O T avapopd ané pia epevvijuiky] opdda pe emke@alig tov S. Hofman oto Darmstadt
g I'eppaviag, emPePaiwoe v avakdluypn tov texvntol ototyxeiov pe atopké apdpé 110. To
otoiyefo toroOetr|Onke oty 7n nepiodo kar 101 opdda tov neptodikot mivaka. ‘Onwg npopAémovy
ot Sadikaoieg g ITUPAC, tov npdto AGyo yia to Gvopa tov vEou atotxelov elYav ot MOt oveg ot
onofot to avakdAvyayv. H opdda tov Hofman npdteive to 6vopa Darmstadtium (Ds) mpog tipy g
neployfg oty onoia napaokevdotnke. EAdyiota dropa Ds €xouv napayOel katd ) Sidpkela pog
mupNVIKAS avti§paong ovvingng nmupivev evog 100ténov tov poAtBoou e éva 1o6tono tov vikeAiov.
To Ds 8ev viiépyet kaboAov oto nepifdAlov kat n odvtopn (w1 tov Se Stapkel neploodtepo and €-
va YIALooTS Tov SeuTEPOAENITO, pLa KOt Ta GTOHA TOL OTolXelov SLaoIGVTaL APECKS e EKITOMITL O-
ktwvoPodiag a. Ot emoujpoveg npoPA€novy dtt, av amopovwbel, Oa eivatl oteped pe petaddk] Adp-
1 fowg yrpida 1§ aonpévia.

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

Apaoryproryra: Mnopeite va evtoniogte otov meplodiké nivaka ototyeia pe ovépota
IEPLOYWDYV, KPATHOV, IOAE®V 1] OVOpaTa ENOTUGVOV;

EPQTHEEIZ — AXKHEEIZ

1

1. Na diawnmoete 10 VOO s NePIodIKOTNTAS. 1
2. Toia Atav n avdaykn yia v ta§ivopnon twv OTOIXEIWY; 1
3. Moia opdda tou neplodikoU nivaka ovopdzetal opdda twv: 2 3

a. adkadiov, B. afkafik®v yaiwy, y. adoyévwv Kal 6. euyeviv agpiwy;
4. s ovopdzovial Ol 0pIZOVUES CEIPES KAl MMS Ol KATAKOPUPES OTNAES OTovV

neplodikéd nivaka tou Mendeleev kal ato oUyxpovo nepiodikd nivaka; 2
5. Mooes eival ol nepiodol kal Ndoes ol ouddes ato cUyxpovo nepiodikd nivaka; 2
6. Xe noia neploxn Bpiokovtal ta pétania Kai o€ nola ta apétania oto oUyxpo-

vo neplobikd nivaka; 4

7. Me noio kpIthplo Katatdooovial Ta OToIXeia ato oUyxpovo nepIodiké nivaka; 1




— 2. Ta ankania

O1 Ag€eis 06da kal notdoa, vatplo Kal kanio xpnaoigonoloUvial cuxvd otnv kaBnuepivh
pas zwn. vwpizete dpws Ot OAes autes ol AEEEIS OXETIZOVTAI PE TS OTAXTES TWV (PUTWV;
H apafikn A€En yia us otéxtes twv Qutwv ival al gali, evid n enions apafikh AEEn
qalaj onpaivel kapévos, anote@pwpevos. And us NEEEIS AUTES NPOEPXETAl TOOO N AEEN
afkdandia 6oo kal n A¢En kaAio, 10 dvopa evés and ta XNPIKE OTOIXEID MOU avAKOUV
ota afkania.

N1002 o7l H EINATH M4 s
G4 €INAT QEPMH !

miINA H20Q
ENITPENETAT
H keAYMBH s#

I.m-_

‘Evvoies kie1b1d: ankdania e nepiodikds nivakas ® onpeio thENs @ onpeio NhENS e kaudv
* niektpdvIO

Otav Oa éxete pefetnoel tnv evotnta autn, Oa pnopeite:

1. Na evtonizete tn B¢on twv ankafdiwv otov Nepiodiké nivaka.

2. Na avaQEpETe OpIoPEVES KOIVES 10160TNTES Twv ankadiwv.

3. Na S1anIoTWVETe NEIPAPATKA OPICUEVES PUOIKES Kal XNUIKES 1816TNTES TOU vaTpiou
Kal tou kadiou.

4. Na ypaQete TS I0VUKES EGI0WOEIS NS avtidpaons evos ankaniou Pe 1o vepod.




Ta afikadia —

2.1 levika

Afkania ovopdzovtal ta otoixeia s Tns opadas wou i 3
nepiodikou nivaka nAnv tou ubpoydvou. Ta otoixeia tns ; m

opadas wv afkadiwv eivar 1o AiGio (Li), o vatpio (Na), = |ui|pe & ¢
10 kdAo (K), 10 pouBibio (Rb), to kaioio (Cs) kal 10 ppd- «I.I. P

ykio (Fr), To onofo &ival aotabés texvntd otoixeio kar dev (1] |1
K Pl

s
A
3
£

-
o

=

0] F |Ne

10 ouvavtdue otn euon. OAa ta otoixeia tns opadas twv o EEEE — i
adkaniwv avhkouv ota pétadna kar gival noAu dpaou- g;*l!__w
K& xnpiké otoixefa, v autd &g ouvavidvial elelBepa e | i

ot euon, adnd Ppiokovtal pOvo O XNUIKES EVAOElS. 7 | |

2.2 1616tntes twv afnkadiwv

MEIPAMA Aianiotwvoupe HEPIKES anod ts 1616tntes twv afkadiwv Pe tn
eniési§ns Ponbeia tou varpiou.

1. Anoé 1o vdtpio nou @uAidooetal oe oxeio e
netpénalo KOPOUPE Pe TO paxaipl éva Koppdt
o€ péyeBos Qakns.

2. e gva nothpl zéons twv 500 mL, nou nepiexel a-
MIoVIOPEVO VEPO pEXPI ta 3/4 tou UYous Tou,
npooBétoupe Aiyes otaydves and to deiktn @al-
vodo@Baneivn kal ye i PonBeia s Nafidas pi-
XVOUE TO KOPPAT Tou vatpiou.

a. lNolo cupnépaocpa npokuntel yia i okAnpo-
TNTA TOU VaTpiou;

B. Ti xpua éxel 1o vATpIo atny Npdo@atn Toun;

Y. lMolo cupnépaocpa NPOKUMTEl yia TNV NUKVO-
TNTA TOU VaTpiou;

6. Ti xppa anoktd 1o didAupPA MoU OXNUATIOTNKE;

w
=
=)
o
>
‘O
X
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D
[

To Na €ival pafako kal pnopei va Konei eukona pe paxaipl.

‘Exel apyupofieukn petaddikn Aapyn.

‘Exel gIKph nukvotnta, €ival eNapputepo and 1o vepo.

Avudpa pe to vepod, ondte oxnuatizovial kaudvia vatpiou, avidvia udpoteidiou
(OH") kal ekAvetal udpoydvo, cUPPWVa Pe TN XNPIKA e€iowon:

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

To d1édAupa nou nepiéxel otayoves paivono@Baneivns anoktd epuBpoimdes xpwpa,
yiati napdyovtal avidvta OH™. Avénoyes pe us 1816TNTES Tou vatpiou gival Kal ol 1616-
ntes twv unddoinwv afkaniwv.

‘Etol 1o afkania:
Eivar pafaka kai ynopouv eUkona va Konouv PE To paxaipl.
‘EXouv Yevika pikph nukvétnta. To AiBio, to vatpio kai 1o kanio eivar eappute-
pa ano 1o vepod.




— Ta afdkania

‘Exouv xapnAda onpeia th§ns, yr’
autd xapaknpizovtal eVTNKIA Pe-
tania.
O€&e1bwvovtal sukona and 10 o-
Euyovo tou aépa, vy’ autd euido-
oovtal oe doxeia pe netpenalo.
To AiBio avudpd nnia pe 1o vepod,
10 VATPIO Mo OPACUKE, eV N avti-
dpaon tou kafiou pe to vepd eival
Biain. Katd v aviibpaoh tous pe
10 vePO oxnpatizovtal kauovia an-
kadiou, aviévta udpoteibiou (OH")
Kal ekAvetal udpoydvo. To didAu-
Ua nou nepiéxel otayoves paivono@Baneivns anoktd epuBpoimdes xpwpa, yiati na-
payovtal avidvta OH™, ta onoia kaBiotouv 1o didAupa Baciko.
Ta ankdania éxouv otnv e€wtepikn tous oufdada 1 nAektpdvio, 10 onoio unopei eUKo-
Aa va anoonaotel and to dropo. Etol npokUntel €va Beukd popuouévo 16V PE popTio +1.

AAAX | XTyHBHEA! €XAZA tva HEKTPoN 0 |
*-dv:-,',-ul.;f.:,f‘iff-*-"‘-'tf,[,q

MA Agoy Ex2
FiNEl BETIffos !

Na® — Nat + 1e

Mivakas 1: O1 puUOIKES 1616Tntes twv afdkafiwv

Xnpiké6  oupfolo  dtopIKOs QuoIKn nUKvOtnNta o€ onpeio onpeio
OtoIXEio apiBuos Katdotaon g/mL otous 20°C  twhgns (°C) Bpacpou (°C)
AiBio Li 3 oteped 0,53 180,5 1342
vatpIo Na 11 oteped 0,97 97,8 890
kdnio 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 NnapatnenooUE Ta onpeia TENs, ta onueia Bpaouou Kal
us nukvotntes, Ba dianiotwooupe 6u, KaBws au&avetal o atopikos aplBuods, ol PUOI-
KES 1610TNTES TwV otoIxeiwv pias opddas napouacidzouv Babuiaia petaBonn.

!EPQTHZEIZ — AZKHEEIZ _

1. Noia otoixeia ovopdzovial ankania; 1
2. Na avagépete Us QUOIKES Kal XNPIKES 1010TNTes Twv ankaniwy. 2
3. Pixvete pe npoooxn €va PIKpO KOUUAT vatpiou o vepo. 4

a. Na ypdyete tn xnpikn e¢fowon tns avtibpaons nou Ba npayuatonoinBei.

B. To diGdAupa nou Ba npokUyel and v nponyoUpevn aviidpaon Ba &i-
vail 6&ivo, Baacikéd N oubétepo;

4. To varpio puidooetal o doxeio pe netpénalo. Nati npootatelstal Ye au-

10 oV TPOno;




Ta afdkandia —
AAKAAIA KAI ANOPQITINOE OPTANIEMOZX

Kabe kotrapo neptfdAie-
ol and pa pepfpdvn n

omnoia ovopdletar mAa-
opotiky] pepfpdvn. Avty
EMTPEIIEL TNV EMKOWVOVIO
TOV EOMTEPLKOV TOL KUTTA-
pPOL e Tov eEMTEPIKS TOV
XOPo, EAEyyovtag «tt pmai-
VEL» OTO KUTTAPO KOL «TL
Byaiver amé autd.

‘Eva ané ta ovotatikd
G TAQOpPATIKAS pepPpd-
vig efvar pua €181k Ipw-
teivy), 1 omofa mailel to
ITH NEUPIKOY KUTTAPOY poAo g «avtAiag» 16vIwv

vatpiov kot kaAiov. H «a-
viAio» avty] Staopadilet va yivetat 1 avradlayi] Tov I6viov pe t€tolo pubpd, OOTe 1) MePLEKTIKG-
mta o€ 16vta KaAlov 010 €0MTEPIKS TOL VELPLKOU KUTTAPOL va givatl moAS peyodltepn amné 6,1
otov e§MTEPIKS YDPO Kat, avilOET®G, 1) MEPLEKTIKGTITA O dvta vatpiov va eival moAS pukpdte-

P1- o T

O pnyaviopds pe tov onoio €- “ ma mw -ww
Vo VEUPLKG KUTTopo S€yetal Kat : '
petadidel epebiopata otnpiletan
akpifég ot Swapopetiky mepte- 210
KTIKOTTO IOVI®V KOA{OL avapeoa IFIIFG EWEH]I

OTOV E0WTEPLKS KA OTOV £§MTEPL- ONTEP G VT
. . IS +
KG X®PO. AV 0 ECOTEPLKES KAl O &- Nahat K

EuTePIKGS YWPOg €vEG vELPLROU )
KUTTapov €youv v (O replexkt-
[ rapon BB T N PR @ i peradoen % é
KGO O 16VTa KaAiov, Tdte autd s
10 KUTTtapo Sev propel ovte va Oe- e iFE‘“ e X

o p i pr :6’ i (?Eupmn wﬁﬁ!. l-'lTTﬂ.PIJ
xtel olte va petadmoel epebiopa- b‘lnpl]’i‘lﬂl N IMTQEIHH

'[(X/. T(x, TOMKA (I/V(ll()erlT,lK(i, Aot- ™s N t-PIl;il.TlRﬂTﬂTﬂi Tou
nov, fovouv auTé aKpPIPS: mape- ce 1ovta K+
prodilovv mpoowpivd touvg pryo-
VIOPOUG pe Toug oroiovg e§aopa-
Atleton 1) Stopopetiky IEPLEKTIKG-

ujta og Wvta Kadiov péoa kat €-
€» amnd to kUttapo Kat €tot o
KOTTOPO «<VOPKOVETAL».

Apaorypioryra: No OLyKevIpw-
oete mAnpo@gopieg yia 1) Agttovp-
Yio TV VEUPIKGV KUTTAPWV KA )
petadoon tov epebiopdrov.

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




— 3. Mepikés 1616tntes
Kdl XPNOEIS TWV Het tadnwv

H npoictopia kar n 10topia tou avBpdnou onpato-
dothBnkav and t xphon twv unikwv. Avdueoa
otov avBpwno Kkal ta uAikd avantuxBnke pia oxeon
apeidpopns €€€AIENS.

Tov npoictopikd AvBpwno, nou XpnaolponoloUos
NV NEPa ws povadikéd uAikG yia TNV KAtaoKeuh p-
yadeiwv kal 6nAwv katéd tnv nadaioniBikn kar veoni-
Bikn enoxn, S1adéxbnke o dvBpwnos nou avakdAuywe nws n zwh tou Ba yivotav nio v-
kKoAn pe tn xphon twv petdndwv. H «Enoxn tou xadkou» kal n «Enoxh tou oidnpou»
nou akofouBnaoe chuavav v auyn t1ou NOAItIGHOU, Onws ToV EEPOUE CNPEPQ.

MA TTATI TANATI7SP HETE ME TIE [TETPES %
TIAPTE T2rA VA XAANKIN® oo ! ! =

2

anih avukatdotaon e SpacukdTNTa ® Kpduata @ pétadia ® oty
e neplodikds nivakas

‘Evvoies kNeidia

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

1. Na enionpaivete tn 6éon twv petdAfwy otov Nepiodikd Nivaka Twv OTOIXEIWV.

2. Na avaQépete us PAcikés QUOIKES 161OTNTES Twv PETANAwY.

3. Na npoPnénete ta npoidvta nou napdyovtal étav éva pétanio npootiBetal og apaid
d16Aupa o&tos h og didAdupa diatos evos andou petddiou.

4. Na ypaQete TS 10VUKES ECI0WOEIS TwV NApanavw avudpdoewy.

Na dianiotwvete i dlapopd dpacukoTNtas PETa&U dUo petdnAwy.

6. Na ouoxetizete tn xpNon twv Petdnwy Kal twv Kpapdtwy Pe us katdAindes katd
nepintwon 1616TNTes.

vl




Mepikés 1616tntes kal xpnoeis twv gyetdndwv
3.1 Métadnda ka1 apyérania

Ta pétania PBpiokovtal oto aplote-
123456 7 8 91011213 415161718 58 1AL Tou NePIoBIKOU NIVaKa.
Eivar un avavewoiyor puaolkoi no-
pol Kal Bpiokovtal Ot0 Oteped
@nold s ns, ouvhBws PE TN pop-
QN evwoewv pPe ofuydvo n Beio.
Ta pérania nou bev €ival 6paotu-
K@, 0nws 0 dpyupos Kal 0 Xpuaoos,
péTalia apéraiia Bpiokovtal os eAeUBepn Katdota-

on ws autopun.
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MEIPAMA AianiotwVoupe PEPIKES 1610TNTES TwV petanAwyv.

1. Maipvoupe oUppata h Aentd euAna and weuddpyupo, ap-
yupo, apyinio (afoupivio), xanko.
a. lMoia gival n puoIkh tous katdotaon o€ Beppokpaacia ne-

piBdnnovtos;

B. Ti xpwpa éxouy;

2. Me éva kepi Beppaivoupe 10 éva dkpo twv Petdnwy Kal
ayyizoupe 10 dndo dkpo.
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MapatnpouUpe:

Ta péranna eival oteped owpata, pe e€aipeon tov udbpdpyupo nou eival uypods. Exouv yevikd
apyupOneuko XpwHa (ek16s and 1o xpuad Nou eival KITPIVwnos Kal 1o Xankd Nou éxel KOK-
Kivn andxpwon) kal «petaffikn» Aapyn kai sival kanof aywyoi ths Beppdtntas. MNapouoid-
ZOUvV aKOpN éva oUvono KOIVMV XapaKINPIoUKWY I810thtwy, ol onoies &ivovtal otov lMivaka 2.

Mivakas 2: 1616tntes perdidwv Opowéuyte - Sapopd

1. 'Exouv peydfes nukvotntes. X Pdon v KOWGV XapakT)-
PLOTIKGV-Opotottov ot (o1

2. ‘Exouv uynid onpeia théns. ) 3
0oAAG kot oty emotjpn ov-
3. ‘Exouv uynnd onpeia Bpaopou. ykpotobvtar opddes. Ta ma-
’ ’ ; ) padetypa, ot Kowég 1819t teg
4. Eivar kafdof aywyof tns Beppotntas. XapaKIPowy pia cepd: ané
5. Efval kadof aywyol 1ou NAEKTPIoHOU. otoigeia g péradda, 1 1iéu)-
0 OploPEvev {Hwv va OnAd-
6. Eivar eAatd, dnAadn pnopoulv va dmwaoouv eAdopata. douv o JKPG TOLG Ta Yapa-
7.

K piet wg OnAaotikd kot opt-
OPEVOV QUIOV VO pixvouy Ta
¢UAa toug To yEIPGVa Ta ya-
p . . . ¥ . paxtnpilet wg purlofdia. A-
Ofol ol kavoves €xouv s e€alpéoels tous. Etol undp- Ky GG KaL OF OIKOVOMIKG-
xouv pétanAa pe noAu PIKPES NUKVOTNTES, ONws 10 AiBI0, | molukd eninedo or xdpes pe
10 VATPIO Kal 10 KGAIO, Kal PETAANG PE OXEUKA xapndd on- | Péon kupios 1o katd kegalijy

e1060npa yopilovtal og XOpeg
ueia théns kal Bpaopou, dnws o udpdpyupos NMou €ival U- | tov avamtoypévou, tov ava-
YpOS HTUOOGPEVOL KOl TOL TPITOv
KOO0V,

Eivar 6Akipa, dnAadh pnopoulv va dmdoouv olppata.




— Mepikés 1616tntes ka1l xphoels twv petdnlwv
3.2 O1 avudpdaosis twv petdidwyv pe apaid diadvpata oéwv

MEIPAMA Aianiotwvoupe tn diagopd dpactikétntas petagu payvnaiou,
apyidiou, c16npou, xadkoU kai uSpoyoévou.

Ye 1€0oepls SokipaoukoUus ownhves apiBun-
pévous anod o 1 €ws 1o 4 nou nepiéxouv HIG-
Aupa udpoxiwpiou, NpooBetoupe pivioua-
0 payvnoiou otov Npto, apyiniou oto &eu-
€0, 0I6NPOU CToV TPITo Kal XaAkoU atov -
TAPTO. X0 OTOUIo tou OeUtepou dokiuaot-
KoU owAnva npocappdzoupe éva unandvi.
a. Moia cwpatidia undpxouv oto didAu-
pa HCl;
B. Ti napatnpoupe oe k&Be dokipaotukd cwlhva; ‘
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y. Eivai idia n évtaon tou @aivopévou o€ dAoUs Tous owANVES;

e Yta diaAupata HCl undpxouy 16via H(ag) kar Cl™(aq).
HCl(g) —5 H*(aq) + CI"(aq)

e Me tnv npooBnkn piviopdtwy payvnoiou, apyidiou kal aidhpou ota diadupata 1, 2 Kal
3 avtiotoixa, napatnpoUpe va napayovial puoanioes Kal cuyxpdvws 1o Pnafodvi oto 2°
owAnva pouokwvel, v oto didAupa 4 1o onoio nepiéxel xankd dev napatnpeital Ka-
véva Qaivopevo. To payvhalo, 1o apyidio kal o oidbnpos avudpoulv pe ta kaudvia udpo-
yovou, H*(aq), mou éxouv napaxBei and tn Siaduon tou udpoxAwpiou oTto VEPO.

Me autd tov 1péno ta kaudvia udpoydvou, H*(ag), tou SiaAvpatos avukaBictavial
and 16via Mg?*(aq), Al**(aqg) kai Fe*?(ag) avtiotoixa. And v avtibpaon napdyovial
uépia ubpoydvou, Hx(g), 1o onoio eedyel and to didAupa pe tn popehn euoanidwy Kal
AoK@VTas MIECEIS OTa TOIXWHATA Tou unafovioU To pouoKvel. Tautdxpova o OoKIua-
oukods owAnvas Beppaivetal, yiat n avtidpaon eival e§wOeppn. O1 10vukEs €€I0MOEIS
Ol onoies NepIypdouv ta Qalvopeva €ival:

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

Me napdpolo tpoéno ta petania autd avudpouv kal pe apaid didAupa Beiikolu og-
0s, v 0 xadkos dgv avudpd pe didAupa HCI 1 apaid diaAupa HyS04.

e H avtibpaon 6ev npaypatonoieital ye v idia évtaon o dAous tous SOKIUACTUKOUS
owAnves. H napaywyn euoadidwyv oto dokipaotkéd owAnva, 0 onoios NePIEXel 10
payvnolo, addd kar n dvodos tns Bepuokpacias tou ival mio éviovn and 6,U Oto
owAdnva tou apyldiou Kal auth nio évtovn anod 6,1 oto cwdhva tou oIdNpou.

Tupnépaopa: To payvholo eival nio dpacukd and to apyidio Kal autd and to oidnpo.
Ta twpia autd pétanna sival nio dpactkd and 1o udpoyodvo. Alydtepo dpactkds and 1o
udpoyovo €ival o xankds o onoios dev avudpd pe ta H*(aqg). H didtaén wv névie au-

v otoixeiwv katd oeipd efattwpévns Spacukotntas eivar IR T [

O1 nponyoupeves avudpdoels ovopdzovial avudpdoels andAns avukatdotaons.




Mepikés 1616tntes kal xpnoeis twv petdddwv —

3.3 H andn avukatdotaon

Avubpdoeis anins avukatdotaons ovopdzovial autés ous onoies éva pétanio
avukaBiotd kaudvia udpoyévou, H*(aq), oe opiopéva Siafupata oéwv h ta
16vta evés anfdou petaniou Aiyétepo Spaoctikol ané autd oe Siadvpata tou.
e [ws dpws éva pétanno avukabiotd €va dAno os pia évwon tou;

MEIPAMA Aanmiotwvoupe tn Siagpopd dpacukdtntas petagl cidbnpou Kai XGﬂKOL'l‘

MNpooBétoupe o éva notpl zéons twv 100 mL péxpl i yéon \
didAupa Belkol xankou, CuSOg, Kal Bazoupe éva oIdEPEVIo
Kap®i €101, OTE éva UEPOS TOU Va Eéxel Tou dianUpartos.
a. Ti xpwua éxel 1o diddupa tou Beikou xankou;
B. Ti napatnpoupe petd and 3 nepinou Aentd:
i. Oto Npa tou Kap@iou nou eival BuBiouévo oto G1dAuua;
ii. oto xpwpa tou diaAupaTos;
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e To &idAupa Beikol xankou, CuSO4(aq), eival pnie, didu nepiéxel 16via Cu?+(aq) ta
onoia npokuntouv katé tn didAuon tou CuSOq(s) oto vepd, oUPPWVa PE TNV e€fow-
on:

H,0 -
. o CuSO,(s) —— Cu?*(aq) + SO3 (aq)
“ %7 . e To wnpa tou aidepéviou kap@ioU nou gival BuBIopévo
AT oto S1dAupa anoktd éva KaotavokOKKIVO XpWa, yiat
g « . enixadkdvetal eEwtePIKA, evd o SidAupa anoktd pia

npdoivn anéxpwon.
O oﬂﬁayss autés ogeifovtal oto yeyovos 0T ta 16via Cu?*(ag) avukabiotavial anod
16vta Fe?*(aq) oUppwva pe tnv e€iowon:

Fe(s) + Cu2*(aq) — Fe2*(aq) + Cu(s)

Ta dtopa xadkou (Cu) nou napdyoviar enikdBovtal oto o1depévio KapPi Kal o eni-
xadkwvouv. KaBws oto didAupa Alyootelouv ouvexms ta 16via xadkou kal autavovtal
10 16via 010NpoU, T0 apXIKO PNAE XpMPa TOU PETATPENETAl OlYG-Olyd O€ MPAcIvwno, Nou
ogeifetal ota 16via Fe?*(aqg). H npaypatonoinon s avtibpaons andns avukatdotaons
pas obnyei oto cupnépaopa 6t o oidnpos eival dpactukdtEPo pétanio and to xanko.

‘Exoupe ndn &gl tn oeipd Spacukotntas névie otoixeiwv. Me tn Bonbeia avanoywv
neipapdtwy, 1a pétania pazi ye 1o udpoydvo diatdxinkav o€ pia osipd 6pacukdINTaS,
n onoia ovopdzetal NAEKTPOXNHIKN OE1pd twv petdAfdwy.

11| K Ca _Na “g AI [_Zn Fe [H. [Cy| B8 ol e

YupPodikd ta dpactkdiepa pétania onpeivovtal e psyoﬁurspo ypduuarta.

e [l6te dpws pnopel va npayuatonoinBei pia avtidpaon anihs avukatdotaons;
Kd&Be péranno pnopei va avukataotnoel os €va didnupa pe pia avtidpaon annns a-
vuKatdotaons:




— Mepikés 1616tntes ka1l xphoels twv petdnlwv

a. 1a 16vta wv petdiiwy nou eivar Aiydtepo dpactkd and autd
B. ta kaudvia udpoydvou oe opiopéva dianupata o&Ewv, epoéoov 10 pétanno eival
dpaotkotepo and 1o ubpoydvo.
‘Eta1, n avtibpaon Cu(s) + 2Agt(aq) — Cu?*(aq) + 2Ag(s) npaypatonoieital, eneidn o
xaikos €ival nio dpaactkds anod v dpyupo, evid n aviibpaon Ag(s) + H*(aq) — --------
dev npaypatonoleital, eneidn o dpyupos ival Aiydtepo dpaactikds and 1o udpoyovo.

3.4 Ta kpGuata

Av €va o1depévio kKap@i kal éva atodnivo koutandkl peivouv €Ew oto punankovi yia pe-
pikés ef6opades, 10 kKap®i Ba okoupidoel, yiat avudpd pe 10 0EUyOVO ToU épa, VD
10 koutaddkl npakukd 6e Ba anfoiwBei. AvapwinBnkate yiat; To kapei €ival kata-
okeuaopévo and (nepinou) kaBapd oidnpo, evw 1o koutandki and atodni, éva peiyua
o16nhpou pe dvBpaka, o onoio ival éva Kpdua.

Ané tn 2" xidigtia n.X. o1 avBpwnol dpxicav va Kataokeudzouv véa UAIKa e
KaAUtepes 1610TNTES, Ta Kpauata, Pe avapeign kal katanAnAn enetepyacia dlapépwv
petdndwv. Eva and ta npota Kpdpata nou xpnaolyonoinoav gival o unpouvizos, nou
eival pyeiypa xankou Kal Kaooitepou.

Kpdpata gival ta udika nou anotedoUvtal ané 6Uo h nepIcootEpa otoixeia, anod ta
onoia to éva toundaxiotov €ival pétanfo, Kal eppavizouv us 1610tntes twv petdnwv.

YAUEPa onavia Kataokeudzovtal avukeipeva and kabapd pétania. Me tnv katdAdnAn
avapeign dnpioupyoUupe UAIKA pe eNIBUPNTES 1016TNTES, ONWS Peyddn okANPATNTA, avioxh
ot S1IGPpwon Kkal otn okoupld, 1IB1aitepn payvnukh Kal NAEKTPIKA CUPNEPIPOPA KTA.

MNa napdadelypa, o opeixafkos, kpdua xankou kal yeudapyupou, ival nio okAnpds
1000 anoé tov kaBapd xadkd 6oo kar and tov kabapd
l]JEUéOle,JpO. 0 xaﬂuB{as (atodn), Kp,GUG fjlénp?u-ov- 0 Xy eivar puboloyixs mps-
epGKO, glval nio OKﬁnpOS Kal avBskukods and 10 0|6npo. owno, ylog tov Apn Kot 16putig
TUVABwS NePIExel O pIKPG Nocootd kal dAfa pétaia, 6- | Tov oxviikod daot wov Xakdpov,
, , , ol omnoiot katolkovoav otov I16-
MWS TO XPMWIO MOU TOV PETATPENEI OE AVOLEIBWTO KAl TO | vro, ke moteserar 6u eivar ot
vikéio nou tov Kabiotd eAatd kal OAKIYO. XpNOIYOMOIgi- | mp@tot otonofot enegepyGotnray

P 5 5 UAIKE , , 10 0idnpo kat Snpodpynoay «pro-
tal, KUpiws, ws OopIkG UAIKG OTNV KATAOKEUN KUPIWV, Y&~ | |1 aviar. “Hray exmnkuixof pe-

QUPMV K.a. XV agpovaunnyikn, afdd kal oty Kata- | taMovpyol ket eE6puEav oidnpo,

, . . . dpyvpo kat yaAké ané to moAvd-
oKeun nqpoeupocpuﬂﬁwv Xpnaoigonoliouvtal Kpapata tou RN i AR R—

XdAvBog - Iotopikd otoryeia

afoupiviou, ta onoia ivar eAa@pId, okANPa Kal &€ OKOU- |t oroia fitav oe Aerovpyia pé-

pidzouv, annd ival noAu nio akpiBd andé to atodn. Xpt kot tov 206 audva.
ovopacia Kpapatos ouotauka XPNOEIS
vioupanoupivio Al - Cu - Mg - Mn agPOVAUNNYIKN
xénuBas Fe e 0,2 - 1,8% w/w avBpaka efathpia, poufeudv
unpoUvVtZos Cu-Sn aydipata, Kapnaves
opeixankos Cu-17Zn aydduata

odovuatpikd apdfyapa Hg - Ag-Sn-Zn obovuatpIkh




Mepikés 1616Ttntes kal Xxphoels twv petdAdwv —

Eivar Ocua... Xyueiac

AAXnotéc: frav dpaye pdyot 1 EMOTPOVES plog GAANG eNOXKG;

H Xnpeia, ) emoujpn mg 6Ang kot tov petafoddv g, mépace ané noddd Siago-
peukd otddia. H peyadtepn dpwg ypoviky mepiodog pedég tov iotjtmy g o-
Ang etvar avt] g AAxnpetag. H Aé&n AAxnpeia etvar apafikij fj eAAnvoapafiki. O-
propévor vootnpidovv G 1) Aégr mpoépyetat ané to apafiké dpdpo «ad» kat tmy
eAnvikr] A€€n «xupder, eved dGAdot and v apafiki] piCa «Khem» (yep) mov onpai-
Vel padpr) yn, SnAadi ebpopn yr).
v Ade€avSpera g Atybirtou, onpeio ouvavenong tov eAAnvikdy, atyvrta-
KOV Kt avaTOAKOV TapadGoemv, OUYKEVIPGONKAV Ol IPAKTIKEG YVOOELG ALOVOV
kat yevvijOnke €va oGvolo TeXVIKGY OLVIay®dv pe KOplo OKoIG ) PETatpoI Kot-
VoV petdAlov oe dAAa moddtpa, Sneng dpyvpo kat xpuod. Avtol mov aoKotoav
QUTEG TG TEXVIKEG, ot AAXNoTES, Tig meptéfaddav pe puotikdujta kat yprjotponotodoay aAAnyopikr yAoo-
oa. H niot) kat 1) eppovy tov AAYNpiotév oto otéyo toug eiye wg agetnpia t) prlooopiky droyn tov A-
plototédn yla v npoélevor) g BAng obpgova pe ty onoia 6Aa ta AIKE o@pata mpogpyoviatl and pa
npwrepyki] ovata. Ot AAynpotég nioteav du eivar Svvatr] 1) petatpornr evég xnukos ototyeiov o GAlo, ap-
kel va Bpedel to katdAAnlo péoo petaotoyeinong, 1 yrlogoyikij Aios. Iapddinda, dpwg, niotevay du Ha e€a-
opdAlav otov Gvbpomo my abavaoia, avakadvmtovtag pa ovola mov Oa Bepdieve GAeg Tig aobéveieg, To e-
Na&ipro e Lwnje.

H Xnpeia ogeidet moAdd otovg AAxnpiotés. X avtods anodidetar 1) mpotapyikij W6€a tov ynpkos ovp-
Poliopod, 1 avakdGAupn apkeTOV XNHIKGY OTOLelwY, 1] anmopdveor) Kat 1 HeAétn) HOAAGY X1IKGY eVOoEmY
Kal 1) TOPaoKeLT] apKet@y kpapdtov. H peyaddtepr, 6pmg, napakatadijkn tovg otn obyypovn emotijpn ei-
Val Ol EPYAOTPLOKES TEXVIKEG IOV avENTLEQY, Ol OTI0{eg £ival MPGOPOLES TV CIHEPIVGOV TEXVIKMV.

Tt fjtav Spwg tedikd ot AAynpiotég; Mdyot, gdéoogot, mpdipot emotjpoves 1 nabaopévol kuvnyol tov
nlottov kat g abavaoiag; Aopadds 1) arndvinorn Sev prmopel va eivat pia, yoti ot pakpdypovy) nopeia g
1n AAxnpeta népaoce ané modd kot notkida otédia. H ovtomkr emdingn tov AAYNpiot@y va petatpépouy otot-
xela oe GAa otoyeia ofjpepa pnopel va npaypatonowOel pe ) Stadikaoia g petaototyeiwons. H mpdtn
petaototyeimon npaypatonoujdnke ané to Rutherford to 1919. H petaototyeimwor), 6pwg, efvat moAvddmavn
PEB0Bog kK Se yprotpomnoteltat ylo t)y Hopayoyl] HOASTU POV peTdAAoV.

!EPQTHZEIZ — AZKHZEIZ _

1. TMoles €ival ol XapaKINPIOTKES IBIOTNTES TwV PetdNAwy; 2
2. Mola pérania avudpouv pe didAupa ubpoxdwpiou; 3
3. Moia and us duo avudpdoels Nnpayuatonoleital;

Zn + Cu* > Zn’* + Cu

Cu+Zn** — Zn + Cu**

Na dikaioAoynoete v andvinon oas. 3,4
4. T Ba oupei av oe didAupa BelkoU xankou Bdnete éva oidepévio Koutand-

KI Kal U av auto eival aonpévio; Na ypdyete v 1ovukh e€iowon tns avtidpa-

Owoyéveur ANympuordy

ons n onoia &ikaloAoyel v andvinon oas. 3,4
5. Tati o1 dvBpwnol otous apxaious noAIiopoUs KAtaokeUazav KOOUNUATa a-

né xpuaod Kal apyupo kal 6xi ané aiébnpo; 3
6. Xe u 6oxeio, afdoupivévio h xankivo, Ba anoBnkevate éva SidAupa ZnSO,; 3,4

7. Tia nolo Adyo kataokeudzovtal kpdpata; Na avagépete SUo Kpduata pe
onpavukoé texvoioyiké Kal 0IKoVopIKS evolapépov.




— Mepikés 1616tntes ka1 xphoels twv petdnlwv
STHN AYTH TOY ITIOAITIEMOY

H npéodog g avbpwndujrag eivar katd peydAo pépog ovvoede-
REVI] pe v avakdAvypn Kot Xprnotponoinorn tov petddAwv. Ano
ToLg TPWTEYovoLg noliriapovs tov AfBov kat Tov §BAov 1 avbpwns-
mta I€pace MPoodevtkG otov noliiopd tov YaAkoU, Tov opelyal-
KOU KOt Tov 0181)pov. O onpuepvég noAttiopds Oa prropotvoe va xa-

paxtnplotel ®g MOATIONGS Tov YGALPa KOl TOV KPOPAT®Y.

H Enoyx tov YaAkot

H Enoyr] tov YoAkoU npaktikd Sev avagépetat ot Xp1jor) Tov Ka-
Bapov yadkoU, addd tov Kpapdtov tov, dndadn tov opelyalkov
Kat tov prpotvtéov. Xty Afyvnto, oty eyyls Avatodrf kat otov
eAAaS1KG YOpo 0 YaAKSG Kat ta Kpdpatd tov Yprotponou]dnkay a-
16 ta téAn )¢ 4ng ythtetiog m.X. KOt 1] Yp1jO1] TOUG OLVEIIECE XPO-
VIKG pe peydAeg petafolég, onmg 1) {Spuor) tov mp@dhtov TOAEmV Kot

SLVAOTEIWY KOl 1) EPEVPEOT] TG YPAPL|G.

H Enoxrl oL XQAKOU onpatodotnoe v évapén g lotopiag. Xtig apyég g ot moArtiopol
g Meoonotapiog, g Atydntov, ¢ kotdddag tov Ivéot notapod, g Kivag, o Mivmikég kat
0 Muknvaikég moAtiopds yvapioav Aaprpy avonor). T v nuepotiky] Evpdnn kot ) Svtt-
k1] Meodyeto 1) Enoyr] tov yadkot Srapxel ané to 1800 m.X. éwg to 900 n.X. Katd ) Sidprerd
g v p&e oK avAnTLEl) TV PETAAAOVPYIKGY TEXVIKGOV otr) Aekdvi) Aodvapn-Kapnabimv
kat oty lonavia. Xapaktn)plotiké mpoiév avtrg g meptédou eivatl 1o «<Kndwvoeldeg ayyeio».

H ypijon tov yalxod anparoddinoe onuaviekés xowwvikés perafolés. Ot vopddeg KTnvotpopot g
HPOIYOUHEVIG EPLGOOL eyKataotdbnkay povipa kat petapAndnkav oe ¢puir] moAepiotayv, 1 o-
nota emPAOnke otouvg yewpyikolg mAnbuopove. Ot moAépapyot avtol frav ot Kplot ayopa-
OT€G YAAKIVOV STA®V Kat koopnpdtov. Ty enoyy avtr) Stad60nke i yprion g Adyyng wg ro-
AepikoU S1Aov Kat 08 OPLOPEVES IEPUITHOELS ApYLoe 1) Aatpeia tov néAekn). E@evp€dnke 1) nép-
1) kot 1) Kevipikl] Evpdnn emb60nke oty téyvi) g opupnAdtnong twv petdAdov. Ot xdpeg
ot ornoleg Pp€Onkav otov epnopiké SPSpo Tov YaAKoU Katl ToL Kaooltepov m@eAjdnkay.

Me 10 gpriépio tov YaAkoU Kat Towv Hpoidviwy tov napatnpijdnke 61ddoor moAMtiopdy kot
OpnokeLTIKOV €0V, aAAG Kot peydAeg petavaoteboelg Aadv. A tyv eKTeTapéve) nolworixij
al\ylenidpaon kot v éviaon tov ena@av e v Avatolr, 1) evponaiki petarlovpyia ota té-
An ¢ Enoxijg tov xaAkot yvadpiroe e§atpetiki] avonor. Kataokevdotnkay véa drmla kat epya-
Aela mov enétpepav va avarrtvyBovv véeg poppeés kaddiépyelag, ot onoleg anotédecav ) Pa-
o1 yo v avantoén tev noAtttopdv g Enoyijg tov odfjpov.

H Enoyx tov owd1jpov

Xapaktnpiletal ané T xprjon obepéviov 6nmlmv kat epyaleiov. Ovotaotikd apyiet to 130
awdva 1. X. ot Mikpd Acia, étav avakadbpOnke 6t o oidnpog eivat katdAAnlog yia v na-
POYWYI] OTEPEDY KAl KOPTEPWY Aem{SwV.

H téyvn g ene&epyaociog tov o1dpov fjrav povondAio g avtokpatopiag tov Xettalmnv
éwg nepimov to 1270 m.X. mov o facididg touvg Sdproe oto Dapad Papor] B’ pepikd o18epévia
omAa kat teyviteg 018 povpyots, ondte dpyloe 1) Siddoor ¢ enegepyaociag Kat Yp1jong tov ot-
61jpov kot ovvéneoe pe pia nepiodo paydaimv avoratatdEemv otV KEVIPIKY] Kol avaTOALK




Mepikés 1610tntes kal xpnoeis twv gyetdndwv

Meodyero. Ot peydleg avtokpatopieg g Atyomtov, Tov Xettalov Kat twv MUKNveOV Katéppev-
oav Kat 1] LOOWPELIEVT] 16€0AOYIKT] KANPOVOMLA Kal TeXVOyvwoia aiotéAeoe 10 CHEPPRA T1)G
Snpovpylog avtévopwy moArtiopdv kot otkovopiag oty EAAGSa (Tewpetpikdg moArtiopde)
kat oty Itodia (BiAAavéPiog moAttiopde).

H yp1jon tov 016fjpov amotedel xapaxtnplotiks napddeypa aldylenidpaons ovorypdiay, to
onofa pawvopevikd Se oxetioviat. Eiye katatyiotiky eniSpaon otov tpono {wijg Kat tv Kot-
VOVIKI] 0pyavmot), 610G OXNIOTIKG QIIEIKOVICETOL TaPAKATW:

Ta yeyovéta autd mov €xouv ox€or) pe Tov VAIKG HOAMTIOPS aIrelkoviouy ta np@ipo otddia

3 ) Epgdvion
Néeg texvireg T dvae) Metatpornr otabepot
EPEVPEDELS ) aypotiky II:‘I> QYPOTIKGDY OTPAPATOG
KOt PeETaAAIKGG xaAhiépyela KOWOTHTOV Og ELSIKEVPEVOV
e§onAiopdg peyéla xopid TERVITEOV

AlapépPmorn Tomxdy ITpoodevtiky e1dikevorn kot
aoONTIKGV Kprrnpilov e telelonoinon g TeXVIKLG
Siapoporoinorn tov g petadlovpylag kot
SlaKoOUNTKAY pLOPGY TG KEPOPEVTIKIG

TOL OXNHOTIOpOoU «Aadv». Ta yévi) 1] ot puAES ot onoieg ouyKkpdToaV €va PeydAo OLKIOTIKG KE-
VIPO QIIGKTN OOV KOWG HOATIOMIKG, Op1oKevtikd, ato0ntikd kat GAAa kpiefpia, ta onola aro-
tedobv mpotndOeor ya ) Snprovpyia ovAdoyikijg ovveidnorg.

Apaotyproryra 1: Awfdaloviag npooektikd to Keipevo kat avatpgyovtag oto PifAfo g I-
otopiog g A’ T'vpvaoiov kat og eykukAonaideleg, vo Kataypdpete o€ MOLovg Topels g {wi|g
elxe entSpaor 1 avakdAvyn Kat yp1jo1) Tov YaAKoU Katd Toug IPOioTOPIKOUS XpOvoug.

To 1610 va kavete yla v avakdAuypn kot xprjon tov odrjpov.

Apaotyproryra 2: Xto kelpevo avagépetat: «H yprjon tov o1dfjpov anotedel yapaktyplott-
K6 nopadetypo aldylenidpaons ovorpudrwy, ta onofa gaivopevikd 6e oyetiCovtat. Eixe katatyt-
oukl] enidpaor) otov tpdio {wijg Kat TV KOWVIKI opyGvworn)». Na pedetrjogte av virjp&av v-
Akd ta onofa efyav peydAn enidpaor) ot (w1 tev avlpodnmy katd tov 206 atdva Kat va nept-
ypaupete v enidpaor] Toug.

® www.britannica.com/eb/article?tocID=45045
® www.anclentanatolia.com/historical/
® www.orkneyjar.com/history/

l6: |



4. O avOpakas

Tn @pdon «avBpakes o Bnoaupds» T xpnaoipgonoloUe yia va dnAmooupe OT... atu-
xhoape. Evid nepipévape kau onoudaio, Ppebnkape pnpootd oe kdu nou Oev éxel agia.
Opws 6gv Ba htav kal doxnpa av Bpiokoépactav ynpootd os éva 161aitepo €idos avBpa-
Kwv, ta diapdvua. AvBpakas gival kal autd.

£0Y [MHPA TiA A2Po
ENAN ANGPAKA C !

‘Evvoies kieib1a: avbpakikd dnata e acPeotokoviaua e yaidvBpakes o dio&eibio tou

AvBpaka e KovIGuata @ texvnTol GvOPaKES @ TOIUEVTIO ® PUOIKOI AvBpaKES

Otav Oa éxete pedethoel tnv evétnta autn, Oa pnopeite:

1.

Na evtonizete th Béon tou dvBpaka otov neplodikd nivaka.

2. Na wé&vopeite ta didpopa €idn dvBpaka o€ puUOIKOUS Kal TexvnTous.
3.
4. Na 81anIoTWVETE NEIPAPATKA TNV NMPOCPOPNTIKA IKAVOTNTA TOU EVEPYOU Kal TOU Zw-

Na eppnvelete us dlagopés 1810TNTWY avapesa oto ypagitn Kal oto Siapdvu.

IKoU GvBpaka.
Na eppunveUete tnv NhEN TwvV AoBECTOKOVIAUATWY.




O avOpakas —

4.1 levika

O GvBpakas €ival 1o Npwto otoixeio s 14ns ouddas tou neplo-
Sikou nivaka. Ztn guon Ppioketal eite eAeUBepOs pe T popeph
v yalavBpakwy, tou diapavuou Kal Tou ypagitn (Quaolkoi av-
OpaKes) ite Pe TN HOPPN EVAOEWY, KUPIwSs avBpakiKwy afdtwy,
onws 1o avBpakikd acBéoto (CaCO;), kal oteidiwv tou dvBpa-
Ka, 6nws 1o povoteidio (CO) kai 1o S1o€eidio tou dvBpaka (CO,).
Me tn popen evwoswv (apivotéa, npwrteives, udbatdvbpakes, Al-
nidia, DNA, RNA) tov ouvavtaye €nions otous 0pyaviopous Kal [y e o o
10 OLHOVTL KaDE ATOpo

OTd NPOIGVIa s anooUvBEeoNs Tous, ONws 10 NETPENAIO, TO PU- | dvbpaxa ovvdeera e wéooepa

L, , YELTOVIKG dropa dvBpaka.
olkd aéplo kal 1o Ploagplo.

4.2 ®duoikoi avOpakes

O avbpakas gupavizetal otn uUoN:
a. oe oxebov kaBapn kpuotannikh popen (Slapdv, ypaeitns)
B. pe npoopei€els otous dIAPopous yaldvBpaKes.

A. Aiapavu - ypagitns

e Ta Olapdvua eival kaBapés pop®és GvBpaka mou Xpnoluo-
nolouvtal ws noAutpol AiBol otV KATaoKEUN KOOUNPATWY,
OTO KOWIPO tou yuaniou kal oto tpunnpa okANPOV NETPWUa-
wy, Adyw s peyains okAnpdtntds tous (10 otnv KAIPAKA | i ypagicy w dropa
okAnpétntas Mohs). @opaxe ‘;ég}yfifow

e O ypapitns, og avtiBeon pe to Slapdvu, €ival nodUu panakéds
(0,5-1,5 s kAipakas Mohs) kar kanéds aywyds tou NAEKTPIoPOU Kal tns BepudTNTas.
Xpnolponoieital yia tnv kataokeuh niektpodiwv kal poAuPidy, KabBs Kal otous nu-
pNvikoUs avudpaotNpEs.

O1 dlapopés nou gugavizouv 1o diapdvu kal 0 ypagitns opeidovial oto SIapopetkd

pono pe tov onoio cuvbeovtal ta dropa Avbpaka Petaty Tous.

B. FTaiavOpakes

L . Mivakas 4: Eibn yaiavOpdakwv
O1 yaidvBpakes oxnpatiotnkav

. €ibos yaiavOpaka nepiekukotnta  Oeppavukn aia
OT10 E0WTEPIKO NS NS npiv a- )
, , , , oe avlpaka % w/w ot kcal/kg

nod exatoppuplia xpoévia anod

QUUKA UAN nou katandaka- — Avepakins 90% 8000-9000
Bnke anod X(DUG'[G kKar tenikd AIBavBpakas 75-90% 7000-8000
anavlpakwOnkKe («pPetatpd-  Ayvitns 65-75% 6000-7000
nnke» og AvBPaKa) Pe TV ni-  wgpen £ws 65% 5000-5500

6paon uynAwv Beppokpa-

oIV Kal MIECEWV xwpis v napoucia aépa. Avadoya pe tn yewAoyikh nepiodo mou
dpxioe n anavBpdkwon, ol yaidvBpakes diakpivovtal os: avBpakitn, AIBavBpaka, Aiyvi-
™ Kal Wpen. Kabe €idos éxel Iapopetkn NepIEKTKOTNTA o kaBapd dvBpaka Kai eno-
bévws dlapopetkn Beppavukn agia.




— O avOpakas
4.3 Texvntoi GvOpakes

Ma v KdAuwn twv avaykwyv s Blounxavias napackeudzovial Siapopol TexvNTol dv-

Bpakes pe €16IKES 1610TNTES. LTOUS TexvNToUs AvOPAKES AVAKOUV:

® 10 KOK, MOU xpnalgonolgital otn petaffoupyia

e 0o &uAadvBpakas (kv. EudokdpPouva), Nou xpnolyonoleital ws Kauolpo

* 0 gvepyds GvBpakas, nou napdyetal katd v anavBpdkwon okAnpwv EUAwv Kal epgpa-
vizel peyann npocpo@nukh Ikavotnta. Xpnolgonoleital ot Biopnxavia s zadxapns yia
TNV aNOPAKPUVON TWV EyXPWHWY NPOCUEIEEwWY, otnv enetepyacia Tou NdCIUoU vepou,
OTNV KAtaoKeuh QiAtpwv yia aviacugloydves JAokes mou npootatelouy and dnAntn-
PION C€PIa Kal oS PPITEZES YIA TN OUYKPATNON TwV SUCAPECTWY OOUMDV

* 0 zwIKGS GvBpakas, nou Napdyetal KAtd v anavBpdkwaon zwiKWy anoppIPPdatwy,
onws kokada, aipa KA. Kal eypavizel yeydAn NnpoopoPNUKN IKavoOTNTa

* n aiBann (kv. @oUpo), MOU XPNOILOMOIEtal TNV NAapackeun peAdvns xpwpdtwy K.a.

4.4 To 6108eibio tou avOpaka

O awoopaipikds aépas nepiexel CO, NI R LT

o€ Nocootd 3-4%o Mou autdvetal Ad- & 16tntes XNnpiKés Wnos
yw s o,vepwmvns, 6poomp|orr?tos. QUOIK KaTdoTaoN atpio
To CO, €ivar anapaito ot eutd yia ) ) CO,
, , , Xpwua axpwuo
N PwtooUvBeon, euBuvetal GPws Kal
yeuon Ayeuoto NPOCOUOoIwUa

yla v unepBéppavon tou nAavATn,

eneidn eival aépio Tou Beppioknmioy. &Ko oxi w:)
Xpnolyonolgital ota avayukukd — nukvomnta 1,963 g/L

ue avBpakikd kal otous anfous nupooPeotnpes. Otav «eKTOEEVETaI» OTN PWTA, «OKENA-

zel» 10 QVUKEIPEVO Nou kaiyetal, yiat éxel peyanUtepn nukvotnta and tov agpa kal dgv

10 AQNVEI Va €PXETAl O ENAPN PE TO 0EUYOVO, Ue anoténeopa n pwud va ofhvel. To ote-

ped blo&eiblo Tou GvBpaka ovopdzetal «Enpds Nayos» Kal XpNCIPOMOIEital yia TNV KAtd-
YPUEN NaywTtwyv Kal IPOPipwy, yiati ye autd enituyxdvovial nodu xapniés Beppokpaaies.

4.5 AvOpakika anata

AvOpakika ovopdzovtal ta dAata Nou NEPIEXOUV ws avIOV T0 avBpakiké aviov
(CO5). Ta onoudaidtepa avBpakika aiata sival 1o avBpakikd aoBéoto (CaCO,),
10 onoio anavtdtal otov aoBeotéfiBo Kal oto HapHaPo Kail 10 avBpakIKd VATPIO
(Na,CO3), 6niadn n 06da nAucipatos (oedida 37).

Ta avBpakikd diata avubpouv pe ta diadupata twv o&éwv, na- :
pdyovtas Olo&egidio tou AvBpaka. Enions Glo&gidlo tou avBpaka na- T
. . . . . L . Uy VRl
pdyetal katd tn Bépuavon opiopévwy avBpakik®dv andtwy, Onws 1o, s
avBpakiké aoBéotio (CaCO3), and to onoio anoteAouvtal ol AoRe0Td- t‘ i

1 4 i A 1 To napadooiakd
AiBol. thv ol o,oﬁeoromeol esppolvovrgl og uynAn Qsppomoom, t,O Ko v Kokhiboy
avBpakiké aoBéotio Siaondtal kai napdyetal o acBéotns (Ca0, ofeil- | ogettera ota
510 10U GOBEOU,OU)' aoPeotopéva onfua.

CaCO5(s) — CaO(s) + CO,(g)




O avOpakas —
4.6 Toipévio Kal okupO6depa

Kovidpata ovopdzovtal ta peiypata nou xpnoipgonolouvial ots olkoSopés yia
N oUvéeon twv oIKodoHIkwV UAIKwv (nétpes, touPia ktAd.). Ta kKoviduata rnou
okAnpaivouv pe tnv enidpacn tou aépa ovopdzovial agponayn, eva autd nou okAnpai-
VOUV [E TNV enidpaon tou vepoU ovopdzovial udatonayn.

To andouctepo agponayés koviapa €ivar N Adonn Twv oIko-
dopwv n onoia eival peiypa and acéotn, dupo kai vepd. Me tnv
enibpaon tou blo&e1diou tou dvBpaka s atudOPAIPAS OXNUAT-
zetal avBpakikd aoféoto, 1o onofo anotenei tn ouvdeukn UAN
TV 0IKOOOWUIKWVY UAIKWY, Kal ouyxpovws anoBdannetal vepo.

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

To tolyévio avhkel ota udatonayn kovidpata. Qs Npwies UAES yia TNV NAPACKEUN
toIpéviou xpnalponolouvial aofBeotdniBol o Nocootd 75% kal apyidonupiukd udikd
o€ N0000To 25%. To toIyévio ondvia xpnaolponolgital pévo tou. ZuvhBws avapelyvUe-
tal pe xadikia (okUpa) kal vepd. To peiypua nou npokUntel ovopdzetal okupddepa
(béton). H avtoxh tou okupodépatos autdvetal, otav Jéoa o€ autd tonobetnBoulv ol-
dnpobPepyes, ondte npokuntel 1o onAiopévo okupddepa (béton armé).

Eivai Oépa... Xgueiac

DovAepévia

To 1985 avakowvdOnke pia véa popen avbpaka, 1) onoia mna-
POAOKELAOTNKE TOXA{O WG TAPATPoidy pag e€dxvwong ypa-
@it oe e161kég ovvOrikes. Avty 1 poppn €xet tov oo Cg

_
kat ovopdotnke buckminster fullerene (pmakpivotepgpovle- i
PEVio) TIpog Tipr Tov apyrtéktova Buckminster Fuller mov &f- ﬁiﬁgiﬁ%g
xe Snpuovpyrioet pua kataokevr] pe avéloyn Soprj. H poper] Aertovpyrioovy g
Navoowdrjveg avty potddet pe pudla modoopaipov, 6nwg gaivetar oto Si- pépla petagopdg

mavé oxfpa. ApyStepa nmapaokevdotnkay kat dAda pépia OVOLGV.

pe peyaditepo aplOud atépwy, m.x. Cy, ta onoia ovopdlovial YEVIK®S PovAepé-

via. Ilpéogata mapaokevdotnkav moAd peyadvtepa pépia, m.x. Cyg, T0 0moia €X0uv ONpaviKES TEXVo-
MAoyikég eappoy€g, Snmg mapaywyr] vnepaydytpov vAkot, m.y. RbgCgy, kat vavoowArjvev, ot omoiot
XP1OOIOIOBVTOL PE T OELPd TOLG Yo TNV Hapayoyl] wav vpnlig avtoyis.

EPQTHEEIEZ — AZKHEEIE

Y€ nola opdda tou nepiodikoU nivaka avikel o AvBpakas; 1
Mola eival ta €idn twv PUOIKDY avBpdkwy; 2
Mws dnuioupynBnkav ol yaidvOpakes; 2
4
5

1

Na avagépete tpia €ibn texvntv avBpdkwy kabws kal 6Uo XpNoEls Tous. 2,
MNatl 1o 610&eiblo Tou GvBpaka xpNaolPonolEital 0ToUs NUPOORECTNPES;

Mws napdystal n dofeotos and tous acBeotdniBous;

Mola yeiypata ovopdzovtal Kovidpata Kal rnoia €idn undpxouy; Mas napdaye-

0l TO TOIYEVTO KAl OE MOIa KAtnyopia KOVIaUAtwy aviKel,

8. Ti gival 1o okupddepa Kkal T to onAiopévo okupdOEa; 5

N




— 5. To nupitio

Mpiv and 500.000 xpdévia, katd v MadaiofiBikn enoxn, o dvBpwnor épuaxvav anid ep-
yaneia ané nupoiBous, 1o Baoiké cuctaukd twv onoiwv ival 1o dio&eidio tou nupitiou
(SiO,). Mpiv and 20.000 xpodvia, katd tn NeoniBikh enoxn, épuaxvav enions and nuponi-
Bous paxaipia kar aixpés yia ta BEAN Tous. X onpePIvA €noxn, ol AvBpwnol pudaxvouv n-
AEKTPOVIKES OUOKEUES O eKNANKTKA PIKPO péyebos kal Pe aouAnnnies duvatdtntes, ous
onoies xpNoIPonoIoUv «toIindkia». Ta «toindkia» autd &€ Ba unhpxav xwpis 10 NuUpITo.

ITuptitio kot texvoloyiki) enavaotaor)

H pe)ét tov mopttiov Kat v EQappoy@v Tov eival pio Yapaktplotikl) nepimtowor) g elyplenidpaons wwv ovornudrwy.
H avaxdAvyr) g i6i6tdg tov va eivat niaynydg odijynoe ota tpaviiotop. Ta tpaviiotop orfjpavay tv apxi tmg te-
xvodoytkijg enavdotaong tov 2006 awdva, 1) omoia 081jyNoe O& P EHAVAOTAOT) OV avbpwmwy enkowwvia, oty oudyvon
1wy noMTIopEY Ko ouy Karavonon 1wy opotonjiwy addd xa 1wy faypopsy avBpoduwy and Stopopetikd noArtopikd neptpdiio-
vta. Me tov tpdmo autd to mopitio «ouvéfale» auny Grapdpypmwon puas xowwvias no evektixijs auig fuaypopés. AkG 1) texvoloyia
Gvoi&e vEoug SpGpovg 0To EUNGPLo Kat AIOTEAETE QTG POVI) TG piat VEQ IyT] EMayYEAPQTIKIIG KO OLKOVOLKI]G Spaot)-
pLou)tag, «petéfale» Tovg Topels enayyeApatikis evaoyGAnong Kot «Slapéppmoe» pia vEa 1oY0: v 1ox0 mov myddet
a6 )y texvoloyikij e§€MEL kat yvaor).

MAAl ME Te MYPITIe ALXoqeymgd!. ..

XM ... Ton ITH IAME oAy
000 XpoNIA r.X. !

i L3 |r'-_| o e

‘Evvoies ki€181a: yuani ® npiaywyoi ® KeEPAUIKA ® OMUKES iVes

Otav Oa éxete pefethoel tnv evotnta autn, Oa pnopeite:

1. Na evionizete tn B€on tou nupitiou otov Nepiodikd nivaka.

2. Na avapEpETe XpNOEls ToU NUPITIOU otnv NAEKTPOVIKA texvonoyia Kal atnv 0IKoOoUIKA.
3. Na neplypdoete ouvonukd t diadikacia napaywyns yuaniol Kal KEPAPIKWDV.




5.1 levika

To nupito Bpioketal otnv 14n opdda tou nepiodi-
KouU nivaka, otnv idia opdda e tov dvBpaka, an-
AG otnv endpevn nepiodo. Eivar 1o deltepo o€ a-
vanoyia otoixeio oto oteped PAoId s s kal o€
avtiBeon pe tov AvBpaka ¢ Ppioketal eelBepo
otn puon.
H kupiotepn évwon tou eival 1o dio&gidlo tou
nuplitiou (SiO,) nou ouviotd tous O1GPOPOUS Xa-
Aazies eite og kpuotanaikn
To mvpttio ovvavid- 000N (XGHOZI,GS QUEDU-
Tou eniong o€ OPLOpE- HOP® ! H
va opuktd (Gotpo, | OT0S) €fte o Guop®n (bvu-

To nupitio —

H v oyt tom Kapotjpoy
BTOCFEimY oo oTeped phod g g
B osuravo W rupino
Dupyiiso Osionpog
Buafiiane Bvitmo
DO kdiao O prerpviyono
Wudpoyive B howma aroyein

HOPRAPOYEES, @Y} v a5 ondnios, axdwns K.4.). To peyanUtepo dpws péPos tou Siokel-

Aot) kat oTovg NpIo-

Asupovg AiBovg To- biou tou nupItiou anavtdtal Je T opPn NS KOIVAS NUPITIKAS G-

T D, Hou (Gupos 8anacoas).

5.2 To yuadi

To yuani eivar elBpauocto, okANpd, AUOPPO OTe-
pe6, KaKds aywyos tou NAeKTpIopoU Kal tns Bep-
potntas. Otav Beppaivetal, peuctonoleital, ondte
unopei va xuBei og kadounia h va «puonBei» pe
a€pa Kal va xpnolgonoinBei yia tnv KAtaokeun
SIapOPWV avUKEIYEVWY. LN GUON UNAPXEl PE TN
Hop®N ToU PuUOIKOU yuafioy, nou dnuioupyeital
Katé tnv taxeia dvodo kal Yuén tou pdyuatos otnv
enpavela s Ins. Kupiotepes HOPQES PUOIKOU YUO-
Aiou eival o owidiavés kal o nepAitns, YOPPES Nou

Kpdotaddot yadalia (quartz)

anavtouv kai otov eAAadiké xwpo (ota vnold Nicupo kal MnAo).
O avBpwnos napackeUaoe yia NPWN eopd yuani otn Meoonotapia, énou Bpébnke
n apxaldtepn ouviayn o eniypaen. ZUPPwva Pe tnv eni-
ypapn napaokeudzetal ye avapeign dupou (Si0,), 0dbas

(Na,C0;), aoPBeotdniBou (CaCO;) kal pye Bépuavon tou
pelypatos o nonu uynin Beppokpacia, ouvtayh rnou e-
QappdZeTal KAl CPEPA YIa TNV Napaywyn tou Koivou yua-
Aiou. Me avukatdotaon s c6das and notdoa (K,CO,)
napdyetal yuadi nio okAnpd kai no diagavés and 1o Kol-

VO, €V av oto pelypa npootebouv kar o&egibia tou ponuBdou napdyovial ta didpopa
Kpuotania. Me tnv npooBnkn o&eibiwv dilapdpwy otoixeiwv Napackeudzovial €10IKAE
yuanid, énws ta BepuoavBekukd (pyrex) Kal ta éyxpwpa yuanid.




— To nupituo

5.3 Ta kepapika

H apyidos eivarl éva duop@o puoikd udikd nou anoteneital and Al,

Si, H, O. H kepapeutkn, pia navapxaia €xvn, XpNoIPJonolel ws

NPWIN UAN 10 apyiNdxwpad, SnAadn dpyino pe npoopeitels. To ap-

yInoxwpa, 6Tav avapeixtel Ye vepod, petatpénetal o nAaotukn pdza

nou pnopei va népel onoladNmnote Hopeh Kal OXAPA. LTN CUVEXEID,

10 HOPPOMOINPEVO AVTKEIIEVO aPNVETal OTOV aEPa va Enpavlei Kal

akonoubws whvetal o €161koUs Goupvous. Na va anokthoouv ta

KepapIkG yuadioteph eNIQAVEID JE OUOPPA XPWHATA Kal OXNUaTa,

enikanuntovtal pe katdAdnAda uniké kar Eavayhvovral.

Y1a napadooiakd kepauikd nepidappdavovral:

* 10 npoiévia ayyeiondaotkns —kepapidia, yAdotpes, otdpves, 1oU-
Bno— nou Kataokeudzovtal and dpyiNo KATMIEPNS NoIGTNTaAS.

e 10 nidta, ta nAakdkia, ta €ién uylelvAs, MOU Kataokeudzoval
anod €161kd NnAd, In payevuavin yn.

e ol nopoendves, nou anoteAoUv 1o kaAUtepo €id0s kepapikoU Kal
Kataokeudzovtal ané kaodivn, v kaBapodtepn popPn apyidou.

® 10 nupipgaxa Kepapikd, nou napackeudzovial and €lOIKAS
noldtntas dpyido nou nepiexel o&gidio tou payvnaiou (MgO).
['vwotd €ival ta nupiyaxa touPAa nou xpnalponolouvial otny
KATAOKEUN TZaKIMV, ws enévbuon o€ kKaivia K.4.

5.4 O1 onuKEs ives

Méxpl npiv anod pepikés dekaeties, N evoUppatn eniKovwvia otnpl-
ZO1av 010 NAEKTPIKO PEUPA TO OMOI0 «UETEPEPEY TS NANPOPOPIES,
diappéovias xankiva kadwdia. Ta tedeutaia xpovia ta kanwmdia Si-
vouv otadiakd t B€on Tous ous ONTKES iVes Kal To NAEKTPIKO peUPa
bivel Tn B€on ToU OUS PWTEIVES N YEVIKOTEPA OTS NAEKTOOUAYVNTKES
aktives. O1 onukéEs ives eival kataokeuaopéves anod yuani noAu pe-
yanns kaBapodtntas, éxouv KUAIVOPIKN popPh Kal SIAPETPO GO0 ne-

nmdia,

Onmikég tveg

3. éxouv pIkpd Bdpos,

Tta pedavépoppa ayyeio
OL HOPPES IOV ATIEIKOVILO-
vion anodidovion pe pod-
PO XPWRA KAl OTO PAVIO
PEVeLTo Yp@pia Tov InAod.
Zta gpubpdpopga ayyeio
napotnpeftar e xpo-
PATIKY] avTIoTpOQI].
Ewdve 1y: Medavépopgo
ayyelo mov arnekovidel to
Ay@vIopa g ndAng (360
m.X.)

Ewdva 2n: EpvBpépopgo
ayyelo rov ametkovider v
nepurételor tov Hpaxdg
oy Afyorrto (470 1.X.)

pinou pia avBpwnivn tpixa. H &iédoon tns nAektpouayvnu-

Khs akuvoPonias pe s onukes fves otnpizetal ous noAAanés

avakidoeis tns akuvoPBonias oto 0wWTEPIKG TS OMUKAS fvas.

YUYKpPIVOPEVES e Tous napadoaolakous xAnKIvous aywyous

napoucidzouv noAnd NAgovekTnuata, ONWs:

1. 10 b10&eidI0 TOU NupItiou, Nou anotedei v NPWN UAN
NAPAOKEUNS TOUS, UNdpxel apBovo otn puon o€ avtiBe-
on pe 1o xanké and tov onoio Kataokeudzovial ta Ka-

2. p1a onukn iva avuoToIXel, ws NPOS v IKAvOTNTa YETAPO-
pds nAnpo@opIwy, os ekatoviddes xankivous aywyous,




4. eival Bnvotepes and ta dAna péoa petadoons tTNAENIKOIVWVIAKDVY JNVUPATwY,
5. €ival oxebdév adbuvatn n unokAonh Kail YeVIKOTEPA Ol NapeUPonEs.

5.5 O1 nplaywyoi
O1 npiaywyoi givar xNuIKA OToIXEla N XNUIKES EVIDOEIS JE Te-
pdoua texvonoyikn onpaoia, apou anotedolv tn Baon tns

To Mépwvep 5 oe mtfjon).
Ta potopadtaikd napéyovv

010 000Tpa EVEPYELX. piaywyos and anoyn epappoyav gival 1o nupito (Si).

To nupitio —

HIKPONAEKTPOVIKAS KAl TwV N-
Aextpovikmv unonoylotwy. Eni-
TPEMOUV OTO0 NAEKTPIKO pelpa  |a

va SIEpxeTal pOvo Katd pia ou- | Mixpotoin
YKEKPIYEVN POPA, MOU OVOUQ-
Z€1al aywylpgn popd kai Oxi Katd v aviBetn kateuBuv-
on, nou ovopdzetal avactadukn gopd. O KupIdTEPOS N-

O ollkGveg

Mua GAAn katnyopia evdoewy Tov mpttiov eivat ot olkGveg. Eivatl mupttikég peyadopoplakeég evoeLg mov
neptéyovy kat GvOpaka. Kabe pakpopdpio éxet éva okeletd mov amoteleitol and evadllacodpeva dropa
moptriov kat 0§uy6vou (-Si-O-). Ot olAikdveg piopel va eivat vypeg 1 otepeég avdloya pe ) Sopuj tovg. Xa-
paxtpifovtat aré emOuuNTEg PLOKES 10T TEG (EAAOTIKES, ) Starrepatés ard to vepd) oe peydlo e6pog
Oeppokpaocidv. EppaviCovv peyddn xynpukr adpdveia (6ev ogeld@vovtat) kot o ooviuvaopd pe TG KaAEg
PLOLKES IOIGTITEG IOV TOPOLOLGLOLY, XP1OtpoIotobvTal 0e MOAAOTE TOPELS, GG 0TIV HAPATKELT] LOVOTL-
KGOV DAKGOV, AUTOVTIKGY, BEPVIKLGV, KAAADVTIKGOV, XELPOLPYIKGY EpyaAel®wV Kat 0TIV MAQOTIKI] YELPOLPYIKI].

Eivai Oéua... Xnyueiac

!EPQTHZEIZ — AZKHEZEIZ _

1.
2.
3.

Neowu A

Y€ nola opdda tou nepIodIKOU Mivaka avAKel 10 NUPITio; 1
Mola €ival ta duo mio diadedopéva atoixeia oto ateped Pold s Ms; 2
Na yivelr avuotoixion twv uAik@v s othAns | Kal Tou XxnpIKou tous Tunou
s otAns . 3
ZwnAn | ZtnAn Il
i. dupos a. C
ii. aoBéomns B. SIiO,
iii. Giapdvu Y. Na,COs
iv. 066a niuoipatos 6. Cao
MNds napackeudzetal To Kovod yuans; 3
Mola €ival n Npwwn UAN NAPAYWYNS TWV KEPAUIKWY; 3
Ti €ival o1 onukés ives Kal mou xpnaolyonolouvial, 3
Mola €ival ta NAEOVEKTAPATA TWV ONTKMOV VMV OE OXEON PE Ta XAAKIva Ka-
Awdia; 3
Ti €ivar o1 npiaywyoi, nou xpnoiyonolouvial Kal anod nolo OTOIXEI0 O€ Ka-

Bapn popen napdyovar, 3




To nupituo

OI EAAHNIKOI AITNITEX KAI H XYMBOAH TOYZX
XTHN ITAPAT'QT'H HAEKTPIKHX ENEPI'EIAX

Ot youdvOpakeg mov vidpyovv otov €A-
Aabiké ydpo eival koplmg Atyvitng kat
tWpen. Ta ovvodikd amobépata tov At-
yvitn avépyovtat og nepimov 5 Sioeka-
topptpla tévoug, addd ta katdAAnla
ylo evepyelaky ekpetdAAevon vmoloyi-
Covtar oe 3,5 Sroekatoppipla t6vVoLg
mov wodvvapoty pe 428 exatoppipla
tévoug netpedaiov. Ta ekpetaddedopa
ofjpepa Kortdopata Awvity evtomnilo-
viatl otig neployég g Itodepaidog-A-
povtaiov-OAGpwvag (2,17 6o, tévou),
mg Apapag (960 ex. tévotl) ko g Me-
yoAémoAng (370 ek. tévou).

E&6pugn Ayvitn

Awyvitiko kévipo MeyadonmoAng

To 1969 apyroe 1 experdAAevor) tov Atyvitikot Kottdopatog MeyaAdmoAng kat fTay 1) mpatn og
noykéopia kKA{paka yprnogomnoinorn Atyvitn pe moAo pukpi) neplektikstgta oe avhpaka yla mna-
paywyl] nAektpikig evépyelag. To Atyvituké kévipo MeyadonoAng tpogodotel orjpepa tovg a-
tponAektpikolg otabpois (AHY) MeyaddnoAng ovvolikijg toxdog 850 MW.

Ayvitiké kévipo ITtodepoiSag-Apvviaiov
Y Svtiky) Makebovia oe pia peyddn neproxi] pe kévepo v Iro-
Aepaida Pploketar 1 Atyvitopopog Aexdvy ITtodepaiSog-Apv-
viafov. Ztnv neploxi] avtl] eivat OUYKEVIPOPEVQ Ta peyadlitepa
anobépata Ayvitn mov Stabétel o eAAadikig Ydpog. O Ayvi-
¢ 16 ITroAepaibag ypnotponoteitor kupimg wg kavotpr U-
An otovg AHE )¢ meploy1jg -ouvoAikijg toxvog 3.700 MW- ot
omnofot mapdyovv to 70% mepimov g NAEKTPIKAG EVEPYELOG
1oL nopdyetat ofjpepa oe 6An v EAAGSa.
O Awyvitng g neployng oxnpatiotnke Kotd ) SidpKela pog je-
yGAng neptédou nov Sujpkeoe 10 exatoppipla xpovia nepimov kot tedeiwoe mpwv 1 -
katoppiplo xpoévia. H meproxr] petagd Movaotnpiov, PAdpvag, ITtodepaidog, Koldvng kot
YepPiov anotedovoe v enox1] ekeiv pra Afpvi. Ot kAtpotodoyikég ovvO1jkeg g enmoyg exei-
vI)g gvvonoav ) peydAn pAdotnorn gutdv oe Sidgopeg B€ong g Aekdvng. Ta gutd avtd ov-
YKeVIp@OnKkav oe peydAeg moodtteg otov mvdpéva g Afpvng. Tn BAdotnon kdAvypayv otr) ov-
véxela yaiddn vAikd. ‘Etot ot opyavikég GAeg tng BAdotnong, VPLOKGPEVES LIIG MTECT) KAl HE
my enidpaon) SLoPSpwV PKPOOPYaVIORAY, petatpdinkay oe otpodpata Ayvity. H Stadikaoio
avtr] enavad@Onke moAAEg popéc.
H expetdAAevon tov AtyviTikol KOITGopatog g neptoxijg dpyioe to 1955 and v etaipeia
AITITOA» 1810TIkGY ovpgpepdvimy. To 1975 to kévrpo avts evidyOnke oty Sbvaprn e A.E.H.

AIPNITQPYXEIA A.E.H. Excoon: I'evixij A/voy Opvyetwv, lovviog 1991




To nupiuo

Apaoryproryra 1: Na Bpeite a§lonowwvtag otoyeia g A.E.H. kat g Ebvikijg Xtatiot-
k1j¢ Yunpeoiog tov aptfpd tov avbpdnwy ot onoiot arnaoyodovviat wg epyaldpevol ota peyd-
Aa Atyvitikd kévipa. www.dei.gr/

Apaoryproryra 2: Na egetdoete nowa cofapd neptpaldoviikd npofAfpota nnydlovv amnd
1) XP1O1] OPLKTGV KAVOTHOV, SHIWG 0 Atyvitng. www.epa.gov/

Apaoryproryra 3: No ovykevipwoete nAnpogopieg yia GAAeg neproxée tng EAAGSag otig o-
nofeg virdpyovy armob€pata Atyvitn, mov Sev €yovv akdun a§romotrOet.

Apaotyproryra 4: H topen eivar pia poper] yardvOpaka 1) onoia Sev aglonoteitat og fropn)-
yoviky] kKAfpaka oty EAAGSa. Na ovykevipdoete minpogopies, agonowdviag ototyeio tng A.E.H.,
yia v tnaptn anobepdtmv tppng, Ta npoPAfpata Kot Tig IPOOITKEG a&lonoinor|g te.

Apaoryproryra 5: No ouykevipdoegte TApo@opieg yia v «tnAedéppavon» 1) onoia epapud-
Cetan otig meploy€g g Itodepaibag kot tng Koldvng kat va avagpEpete 1o MAEOVEKTIIatd Th)G.
www. 1lyk/florin.flo.sch.gr/peribalontiki/

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

Apaoryproryra 6: "Eva pépog g té@pag 1 onolo napdyetot Kotd tnv Kavor) tov Atyvitn a-
vapetyvoetat pe ta eAANVikd totpévia, dote va BedtiwBouvy ot Stdtntég toug.

Na arnegvBuvbeite oe pila and tg propnyavies toipéviov g EAAGSag (ATET-HpakArg, Tti-
tav, Towpévia Xadkidag) kat va 6LAAEEeTe AN POPOPTES YO TNV HEPLEKTIKGTI T TOV TOLPEVTOL
og 51G¢popa CLOTATIKE KAl TO OKOIO Y10 TOV O1I0{0 Xp1oljionoteital 1 téppa.
www.aget.gr, www.spitia.gr/greek/syntages/cement

Koporneh 485MW

-1} werpatal EraBusi
Byl MakaSovia N : waTagkiv 354 MW

=== furévopo cbompo
ey Mooy

30 EvaBpoi Mop
il ayuyhe $71MW
Moppav Evipyaos | aMw
Edficen
1 EraBubg Nopaywyhe
300 MW

Eifiom, Rvbooc, TopeBpien
3 Mooty [ lapea T MW

2 IroBuoi Evahhoknicdy Moppiv
Evipyeiac 17HMW
2 MHE:1 MW

WATMOHAEKTRIROD ETAOMOL NeRararHL

FYAPOHAEKTPIRGI ITASMOL NAPAMDIHE

IInyn: www.dei.gr




— 6. Ta afdoyéva

Onws eibape oto kepdanaio yia ta o&éa, us Bacels kal ta anata, and 1o payeipiké and-
U (xAwprouxo vatpio, NaCl) nhpe to dvopd s pia oAdkANPN KAtnyopia XNPIKMV V-
oswv, 1a dnarta.

Ta xnuikd otoixeia nou avhkouv otn 17n opdda tou nepiodikoU nivaka ovopdzovial o-
Adoydva, eneidh «yevwwouv dnatax. MNMpdyuat, ta otoixeia autd avudpoulv eUkond e ta ne-
plocotepa petanna kal oxnpatizouv diata. AloAdpata afoydvwy Kal EVAOEDY TOUS CUVA-
VIAUE ouxva otnv KaBnuepivh pas zwh. To payiké kapet Bappa iwdiou, nou anodupaivel
KaBnpepiva ts nAnyés ekatoppupiwy avBpwnwy, eival SidAupa tou afoyévou Iwdiou, o
oivénveupa. To noolpo vepd Kal 1o vepd ous niolves anonupaivetal e éva dAno anoydvo,
10 XAPIOo, Kal O NANNOUGES TwV CUYXPOVWY PWTOYPAPIWDY, Ol aoNPOUAUPES PWIOYPa-
@ies, opeifouv v UnNap&n tous oe éva anas evos dndou adoydvou, tou Bpopiou.

3 . A =
YITABXEA (AT oA

ENAIAPEPON €22 M};a
NAPABY PO, BPE N AIA ;

‘Evvoies kie1b1da: anfoyova e ducdidnuta e kataBubion ‘

Otav Oa éxete pedethoel tnv evétnta autn, Oa pnopeite:

1. Na evtonizete tn Béon twv afoydévwy otov neplodikd nivaka.

2. Na avaQEPETE TS KUPIOTEPES PUOIKES 1010TNTES TwV afoyovwy.

3. Na avixveuete neipapatkd ta adoyéva ota adatd tous.

4. Na ypAQETe US I0VUKES €EIOWMOEIS TwV avUIOPATEWY OUS OMOIES OTNPIZETAI N AVIXVEU-
on twv andoyovwy.

5. Na avagépete epappoyes Kal Xpoels Twv afoyovwy otnv KaBnuepivi zwh Kal otn
Blopnxavia.




Ta afoyéva —

6.1 levika 12 131415161718
Anoyéva ovopdzovtal 6da ta otoixeia s 17ns opddas tou 1]

neplodikou nivaka. Ta otoixeia tns opddas autns eival 1o pBo- :

pio (F), o xAwpio (Cl), 1o Bpoduio (Br), 1o 1wdio (I) kai 1o dota- |(ilgel lalcn
10 (At). To tedeutaio and autd, 6nws GnAdvel Kal 10 dvoud
oy, €ival noAU aotaBés kal dev to ouvaviape otn guon. Ta a-
Adoyova eival noAu dpacukd apétadnia kal dev ta Ppiokoupe
otn Quon €neUBepa. Eival ta kat eoxnv apétania otoixeia
nou oxnpatizouv édiata, étav evavovtal he petanna, yr autd

Kal ovoudzovtal adoyéva h afatoydva.

B
L
el
~d

6.2 ®uoikés 1616tntes twv aloydovwyv

2us ouvhBels ouvBnkes to PBGPIo Kal To xAwpIo eival agpia, 1o Bpdulo eival NNTKSO U-
ypO6 Kal 10 10610 OTEPED, TO 0Mnoio atnv ATHOoPaIPa EEAXVAOVETAL.

Nivakas 6: Ta afdoyéva

T HOPIOKOS | NpooopoI- PUTIKN onpEio anpEio
H Tinos pata popiwy kardoraon | théns oe°C | Bpoopou oe °C
pBopio Fa kltpivo QEQIO -219,62 -188,14
xAdpio cl, el acoio -100,98 -34,60
Kitpvo
KOoTave-
Bpouio Br; (. B uypo -7,20 58,76
6o B OO0 BEEEE oveo 113,50 184,35

6.3 Auocbiaduta ailata aloyévwyv

Ti 6a kavoupe

1. Ye tpes Sokipaou-

KoUs ownnves Pa-
ZOUPE OTOV MPWTO
b1dAupa xAwplou-
xou vatpiou (NaCl),
oto beutepo Sianu-
ya BpopioUxou Ka-
niou (KBr) kai otov
pito 6idAupa 1w-
SioUxou kadiou (KI).
Mola 16vta nepiéxovial o KGBe ownnva;

patos vitpikoU apyupou (AgNOs).

MEIPAMA Napackeudzoupe pepikad duodiaduta diata twv afdoyovwy.

B / e / e /
£y | [ 4.1 K ty
. :

. Y€ k@Be dokiyaoukd ocwninva PIXVOUPE UEPIKES otayoves O1anu-




— Ta afoyéva

Mapatnpoupe:

Ztov npwto dokiyaotkéd cwnhva oxnpatizetal éva Aeukd B6Awua, oto SeUtepo éva NEUKOKITPI-
VO Kal OtoV TPITo éva Kitpivo B86nwpa, nou ogeifetal oto oxnuatopd duodidAuTwY KOKKwWV XAw-
ploUxou apyUpou, Bpouiouxou apyUpou Kal iwdiouxou apyUpou avtiotoixd. Metd and apKeth
@pa ol adiaAutol kdkkol Ba kataBubiotolv atov NUBPEVa Twv owANVWY.

Ybéauxé &iaiupa: AgNO, ' W_j?(h G’Qy_ Y6auké Siaiupa: NaCl
AgNO;(s) 25 Ag*(aq) + NO;(aq) A . Na' NaCl(s) "2 5 Na*(aq) + ClI(aq)

Avapei§n S iafupatos
AgNO; pe diaAupa Nadl
Ag*(aq) + CI(aq) — AgCl(s) Acuké iznpa

Avapei§n diafupatos vitpikoU apyupou (AgNO3) pe:

a. didAupa Bpopiouxou kaniou (KBr) Ag*(aq) + Br(aq) = AgBr(s) Asukokitpivo iznpa
B. diédAupa 1wdiouxou kaniou (KI) Ag*(aq) + I'(aq) — Agl(s) KitpIvo iznpa

6.4 Xphoeis twv aloyévwv

e Qs anoAupavuka: Mikpn noodtnta xAwpiou oto vepd UOpeUoNs Kal Ts nicives Ba-
VATWVEI Tous naboydvous Pikpoopyaviopous kal eunodizel tnv avantuén véwv.

e Qs Agukavuka: Evioeis 1ou xAwpiou xpnoiponololvial og AUKavukd, dnws n xAwpivn.

e Qs evtopoktoéva: To Ioxupo eviopoktovo DDT nou xpnoiyonomBnke oto napenBov
eival évawon tou xAwpiou. Enions oto napenBov xpnoiyonoinBnkav ws eVIOPOKIOVa
KQl EVOEIS ToU Bpopiou.

e Yta nAaouka: To nio diadedopévo nAacuko, 1o PVC, gival évwon tou xAwpiou. Eva
ando nAaoukd pe avukoAAntkés 1616TNTes, 10 TePAdy, gival évwon tou pBopiou ue
avbpaka, avBekukn ous peydnes Bepuokpaoies kal ota diaBpwukd o&éa.

e Tus odoviokpepes: Mikpn noodtnta NaF ous 0HovIOKpEUES Kal 0T NOCIUO VePD
petatpénel tov anatt, dnAadn v adapavtivn twv dovudy, oe pBoploanatitn, yia
ouoia noAU nio avBektKN ota o&éa.

e Qs YPukuKkda uypd kai npowdnuka aépia os onpél: O xAwpopBbopdvOpakes (CFCs),
evoels Tou xAwpiou pe GvBpaka kal pBdPIo, xpnalponoBnkav ws YUKTKE uypd ot
yuyeia Kal kKAiPauouké Kal ws npowBnukd aépia o€ onpél. H xphon tous anayopeUtnke
10 1987 pe 10 npwtokondo tou Moévipean, yiati euBuvovrtal yia tnv 1pUna tou 6Zovios.

e Qs avuonnukd-anoAupavuka: To 10010 Xxpnolponoleital Pe tn popPhn dianlpatos
O€ 0IvONVeEUPa nou ovopdzetal Bapupa iwdiou.

e Xtnv akuvodiayvwaoukn: Y1ov avBpwnivo opyaviopd 1o 10010 CUCOWPEUETal KUPIWS
oto Bupeoeldn adéva, nou napdyel oppdves Nou pubuizouv 1o Bacikd petaBonioud. To
padievepyd 131 xpnoiponoieital yia tn didyvwon npoPAnudtwy oto Bupeoeldn, evmd
10 125] xpnolponoieital otn Bepaneia pe akuvoBonies.

e Xtnv texvntn Bpoxn: BopPBapdiopds tns atudopaipas pe iwdioUuxo dpyupo, akoun
Kal o€ noNU pIKph noodtnta, Unopei va npokanéoel texvnth Ppoxn.




Ta afdoyéva —

e Xtnv aonpépaupn pwroypagia: O BpopioUxos dpyupos CUVIENEl OTO OXNUAT-
opO NS APVNTUKNAS pwToypadias oto PiAp.

!EPQTHZEIZ — AZKHEEIZ _

1. a. Mola otoixeia ovoudzovial afoyéva; 1
B. Na avagépete ta ovopata kabws kal ta cuuBond tous. 1
2. Na avaQépete tn QUOIKN Katdotaon twv afoyévwy ous cuvhBels cuvBnKes. 2

3. Ye éva SiaAupa xAwplouxou vatpiou nepiéxovial 16via Nat(ag) kar Cl™(aq). Na
ypAyete tn xnpikn e€iowon tns avtidpaons nou Ba npaypatonoinBei, av oto na-
pandvw SidNupa npoateBouv Aiyes otaydves d1aAUPATos VITPIKoU apyUpou. 3

4. Katd 1o napenBov ota kAlpatuoukd Kal ota Yyuyeia xpnoigonolovoav XAwpo-
PBopdvOpakes ws YUKUKdA uypd. Moles ival or eninwoels oto nepiBaniov and
N XPNON AUTWV TWV OUCIWY;

TEAIKA, HAIOGEPAIIEIA ©A KANOYME;

H atpsopaipa etvar éva otpdpa agpiov ndyovg 100 km. To mo
KOVTIVO OTp@pa otny empaveta g I'ng ovopddetat tpondopatpa
Kal ta enépeva 35 km orpatéopatpa.

O 1jhog, nyyij dwije 1j npofAngudrwv; O fAlog, mov pag ptilet
Kal pog (eotaivel, eknépnet €va peydAo pAaopo oKTivoBoAdy mov
neptlapfavet, v opaty kat virépubpr wg v vIEPLHST AKTIVO-
Bolia. H viiepiaddng axtivopodia eivar e§atpetikd BAaPepr).

"Olov, éva pvowo ghiaxo pilipo: To 6Lov (Og) g otpatéopaipag Aettovpyel mg PpiATpo mmov
aroppo@d to peyodvtepo pépog g PAaPepris avtrg aktvoBodiag. ‘Opws to 6Lov eivat moAd
SpaoTiké kat pe v entdpaot) g viePLdSovg aktvoPodiag avudpd pe ta drtopa tov YAmpiov
mov Snpovpyolvtal oty oTpatéopatpa ard T 61Gonaot) Plog opddag evooemy, Twv YAnpo-
pOopavOpdrwv (CFCs), kat kataotpépetat. Xty avtidpaon avty ta dropa tov YAopiov §ava-
yevviovvtatl, pe anotéleopa €va dtopo yAmpiov va pnopel va kataotpépet 100.000 pépra 6¢o-
VTOg KOt yU autd 1) avtidpaor avtyj ovopdletat aAvotdmti).

Hpofhjpare ory orpardopaipa: Xty Aviapktiky tdaitepa tov Oktédppilo, aAdé kat oty
ApKUKL Kot 1Gve arié v Evpdnn kat tv Apepikn og pikpdtepo padbpd, €xovv dnpiovpyndel
1pieg ot} v tov 6¢ovtog. ‘Ooo 1o 6{ov Kataotpépetat, avgdvet o KIvouvog yia:

1. xepxivo Tov dépparos, 2. xareppdiny ora pdna, 3. yonhexes petadddées, 4. xaraopoyi] tov ndaykrov
aT0VS WKEAVOUS Kan enidpacy) vy Tpoyikij alvaide, 5. vnepOcppavon tov ndavijry-enidpaoy oro xliua.

AkSpn 1) vieprddn g axtvoPolio propet va Adpet Tig npwteiveg Tov CLVEETIKOV 10TOU KATM
aré 1o Séppa kat pe ta xpévia ot avbpwrot va pordlovv {apopévot 1 va mpokaléoel enpa-
velaky Statapayr oto Séppa (KAypo).

Kai vépa 11 kavovpe; o Mévipead to 1987 vnoypdepnke pia Stebvijg ouvOrjky yio v mpo-
otaota tov 6Lovtog g oTpatéoPpalpag, 1) onoia npoPAénet ty avukardotaor) twv CFCs ané v-
SpopBopavipakes (HFCs) 11 vSpoylwpopbopdavOpaxes (HCFCs). “"Etot eivar moAd mbavéy to
OTPOPA TOL 6LoVTOg va eavEADEL otV apYLKI] TOL KAtdotaon ota péoa tov 21ov adva.

Kai ta kedd véa: Tov IovAto tov 2003 ot petprioelg towv emotuéveny oty AVIApKTLKL €11t-
BePaimwoav 1t 1 KATAOTPOPI] TOL TTPWRATOG TOL GLovtog dpytoe va emPpadiverat. To Md-
vipeal {omg dpyloe va amobidet. ARSI Kal Topa Spuwg 1) nAtoBepamneia patvetat kadr 16€a po-
VO KAT® amé oplopéves mpoidnobéoeg.

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




— Me diya Aéyia

iy, YTnv evoTNta auth peAethoape tn olyxpovn Sopn tou nepiodikou nivaka
Kal opliopéva noAu onpavukd otoIxeia yia v zwn, Thy texvoioyia Kal v
OIKOVOUia.

e O nepIobikés nivakas anoteeital and 18 ouddes kal 7 nepiod-
dous, ous onofes ta otoixeia tonoBetouvial Katd au&ovia atopikd apiBpd. Or 1IBIGTNTES Twv OToI-
xeiwv ival nepIodIKN oUVAPTNON TOU ATOPIKOU Tous apiBuou Kal €101 ta otoixeia KB opddas é-
XOUV NapOUOIES 101OTNTES.

e Ta afkania €ival ta pétania s Tns opddas tou neplodikou nivaka. Ta Kupldtepa eival 1o
AiBIo, 1o vatpio kai 1o kanio. Xe avtiBeon pe ta undnoina péana eival panakd, e0tnkta Kar €-
XOUV HIKPOTEPN NMUKVOTNTA and 1o vepd. AvudpoUv e To Vepd Kal oxnpatizouv Bacikd Siaiupa-
10 eneuBepvovtas TauTdXpova agpio UdPoydVo.

e Ta péranfa kanuntouv 1o peyanUtepo Pépos Tou neplodikou nivaka. Exouv éva olvono
KoIVaV 1610TNTwY, 6nws BepPIKN Kal NAEKTOIKA aywylpdtnta, Suvatdtnta va PETATPENOVTAI OF €-
Adopata kal cUppata, peydnes MUKVOTNTES Kal eival oteped ektds and tov Hg nou eival uypds. Ta
pétanna, avaioya pe tnv tdon tous va anoBdifouv niektpdvia, katatdooovial oE pia ogipd a-
noé 10 NePIoodTEPO NPOs 10 Aiydtepo dpacukd. Eva pétando avukaBiotd kaudvia udpoydvou,
H+(aq), oe opiopéva Slanupata oféwv h ta 16vta evés andou petdniou Aiyotepo dpactikou and
auto og diaNUuaTd tou, Pe pia avtibpaon n onoia ovoudzetal andn avukatdotaon.

e Kpapata €ival ta udikd nou anotefolvial and dUo h NepICOOTERA OTOIXEIQ, and ta onoia
10 éva toundxiotov eival pétanno, Kal epgpavizouy Ts 1I816TNTES Twv petdNiwy. Ta kpapata éxouv
Benuwpéves 1I610TNTES OE OXEON € T0 CUCTATKE TOUS.

e O avBpakas Kal 10 nupito Bpiokovtal atn 14n opdda tou nepIodIKoU Mivaka otn 2n Kal
3n nepiodo avtiotoixa. O avOpakas otn euon oe elelBepn katdotaon Ppioketal otn HopPn
ToU yaidvBpaka, Tou ypagit, adnd kai tou diapavuou. Bpioketal dpws kai oto S10&eidIo tou dv-
Bpaka s atpdoPpaipas, ota avBpakika dAata, 6rws T avBpakikod aoBéoto, Kai gival 1o KUPIo
oUCTaTKG OAWV TWV OPYaVIKWYV evioswy. To nupiuo PBpioketal o apBovia ot Guon Kupiws
ws O10&eibIo Tou nupitiou (Gupos Bafdoons). XpNoIoMoIEital otnv KEPAPEUTKA, TNV Napaywyn
yuaniou, adnd kar tnv ugnAn texvonoyia yia tnv napaywyn NAEKTPOVIKWY KUKAWUATWY, onu-
KV VDV Kal O1RIKOVADV.

* Ta afdoyova Ppiokovtal otn 17n opdda tou neplodikou nivaka kai ival ta apétania otol-
xeia PBopIo, xAwpIo, BPouIo Kal IhdIo. Ye eNelBepn katdotaon Bpiokovial oe popen Siatopl-
Kcv popiwv. To eBopIo kal 1o xAmpIo gival aépla o€ ouvBnkes nepiBannovios, to Bpdpio eival u-
YPO Kal 10 10610 oteped. Ta dianUuata Kal of XNPIKES EVAOEIS MOU OXNUATiZOUV XpNOoIUonoloU-
VIal ws anoAUPavIKE, avionmnukd, EVIOPOKTOVA, MpowBnuKd agpia, YUKTUKA uypd Kal avukon-
Anukd oe pavyelpikd okeun.

_ Amavticelg ot askioelg tng evotntag 2: )
Tagivounon twv otoixeiwv — Ztoixeia pe 181aitepo evbiapépov

O nep106IKGs nivakas
2. H &ieuk6Auvon tns penétns tous o€ opdoes
7. Katd au&ovta atopiké apiBud

Ta adkadia

3.

a. 2Na(s) + 2H,0() — 2Nat(aq) + 20H(l) + H,(g),

B. Baoiko.

4. Avudpd pe 1o ofuydvo Tou aépa Kal OEEIMVETaL.

Mepikés 1610Tntes Kal XpNoels twv petdAfwv

3.H 1n yiati o Zn €ival nio 6pacuké pétanio and
0 Cu.

4. To 016gpévio koutadaki Ba enixankwOel, evd
TO AONPEVIO OXI.
Fe(s) + Cu%*(aqg) — Fe2*(aq) + Cu(s).

5. Eival péraina oxeukd adpavn, €ival autopun
kar 6 okoupldzouv.

6. Xankivo

To nupito
3.i-B, ii-6, iii-q, iv-y

Ta adoyova
3. Ag*(aq) + Cl(ag) — AgCl(s).
4. Kataotpgpouv 10 6zov s oTpatdéopaipas.
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— 1. O1 ubpoyovavOpakes

O d&vBpakas €ival éva otoixeio 6Ao eknAngels. Evas ondkAnpos kAGdos tns Xnueias, n
Opyavikn Xnpeia, pedetd us evoels tou dvBpaka, ektés and ta o&eidia tou avBpaka
Kal ta avBpakikd anata. H XnpeEia twv opyaviKwV EVWOEWV £XEl TEPACTIO evOIapE-
pov, OxI JOVO YIaT Ol ZWwVIavoi OPYyavIOUOi OXNPATizoval and eVWOEIS MOU MEPIEXOUV
avbpaka, anid kai yiati éva pépos tou KOOPOoU nou pas nepiBannel eival Kataokeua-
opévo and autés. O avBpwnol tpépovtal, Kivouvial noAnEs popéEs, vidvovtal kal Bepa-
neyovtal XPNOIPOMOIWVTAS OPYAVIKES EVOEIS.

H Méon Avatonn (Mepoia, Madaiotivn, lopand, lpdk, Aiavos) eival n nepioxn otnv
onoia €ylvav ol NePIooOTEPES MOAEUIKES CUPPALEIS PETA To B” Maykdopio nénepo. Ones
éyivav Baoikd yia tov €AgyXo Twv KOITaoPdtwy Tou Netpenaiou Kal Tou GpUOIKOU agpiou.
Ti eival and xnuikn anoyn 1o NepENalo Kal 10 PUaOIké agplo; Eivar peiypata Kupiws u-
dpoyovavBpdKwy.

Ti E[wA1 AYTe Ta Mayfo ITPATMA ; EIMAI Moy ATYXoE }
AEN MITOPOYLA NA BP2 vEPo; . ;

M T

O popaxds tino¢ puag €vwong

pag mAnpogopel yia to €l6og
Kol TOV opldud tov atépov
kGO otoyeiov oto péplo g

£Vworg.

O ovvraxnkdc 1inog puag €vwong

Hag mAnpopopet:

a. yia 1o €i8og kot Tov aplipé
OV atdpov kdbe atotyeiov
OT0 POPLO TG EVWOT)G KOt

B. ywa tov tpdmo ovvdeoiig

Tovg oto eninedo.

‘Evvoies kieibi1a: udpoyovavOpaKkes © KOPECHEVOI ® aKOPEDTOI ® AKUKAOI ® KUKAIKOI
e Kauon e t¢neia © atenns © KAUoagpia

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

1. Na opizete noles XNPIKES EVWOEIS Ovopazoval ubpoyovavOipakes.

2. Na ta€ivopeite tous ubpoyovavBpakes oUupwva Pe t doph Tous.

3. Na ouvdéete 10 onpeio Bpaopou twv udpoyovavbpdKkwy Pe To PAKOS s avOpaki-
kns aducibas tous.

4. Na ovopdzete tous udpoyovavBpaKes ol omnoiol NEpIEXoUV OTo PoéPId Tous €ws Tpia
dtopa avBpaka.

5. Na avagépete ta npoidvia s neias Kal tns atedous kauons twv udpoyovavipad-
KwV Kal va 8IanioTtVETE NEIPAPATKA 10 oxnpatopd tou diogeidiou tou dvBpaka Kal
TV UdPATPWV.

6. Na avagepete TS epapPOYES TNs Kauons twv udpoyovavepakwy.

. Na ekupdte us nepifannovukés enntoels and v kauon twv udpoyovavipdkwy.

8. Na aflofoyeite ta pétpa evavtiov NS ATHOOPAIPIKNS PUNAVONS Kal va €NINEYETE T
evOedelypeva katd nepintwon.

~N




O1 ubpoyovavOpakes —
1.1 levika

O1 ubpoyovavBpakes €ival pia peydan opdda evioe-
TIavi o @vlpaxrac oynuariier rooes

wv nou, 6nws GnAdvel Kal 10 évopd tous, anoteNoU- | nelrée svisoeic;

vtal pévov and atopa avBpaka kai udpoydvou. O a- | O xupidtepos Adyog elvan 1) 1biatte-
. . , , , pn Kavéujta mov €youv ta dropa

PIBUOs Tous eival peyalUtepos and 7 ekAtoppupIa. To | 1oy avbpaka va oovdgoviar petags

MeLPENQIO KAl TO QUOIKO agpio €ival n kUpia nnyn na- TOLG KaL VO OXNPOTICOLY OVOLKTES Q-

Avoideg kat kAe10Ttég advoideg, mov

paywyns udpoyovavBpdkwv. O peydnos apiBuds tous ovoyioviat Saxrhor.

Kal N avaykn yid ouclactkh PeAETN twv I810TATWY Kal
WV YeBOOWV NAPACKEUNS TOUS UNOXPEWOE TOUS XNWIKOUS va ToUs TaflVOUNooUV O€ O-
péoes gite ye Baon tn pop®n tns avBpakikhs anuacidas eite pe tov 1pdno oUvOEoNS Twv
atépwv avBpaka petaty tous.

1.2 Ta§ivopnon udpoyovavOpakwv

YooyovenBpoKEs YkeAetds wv ubpoyovavBpdkwy eival n avBpakikn a-
Aucida kar pye Bdon tn popen s ol udbpoyovavBpakes
4“”“‘* Siakpivovtal oe:
eufleios ofuoibos d\\_ e akukAous, otous onoious ta dtopa dvBpaka oxnpa-
¢‘¢'4% \ f.d tizouv avoiktés aduoides. e autés ta dropa tou dv-
o : 9 o Bpaka n eival diatetaypéva otn oeipd (subeia anuoida)
: : h diakAdadizovtal (drakdabiougvn afuoiba) kai
ﬁ“ﬁmm * KUuKfAIkoUs, Otous ornoious ta dtopa dvBpaka oxn-
patizouv kAeiotés aducibes, dnAadn daktunious.

Me Bdon tov 1péno olvdeons twv aAtOPwY

avbpaka, ol ubpoyovavBpakes diakpivovtal oe:
* KOPEOWEVOUS Kal I, ‘f}' g’.\

* OKOPEOTOUS.
K . P 5 p Yo npooopoimpa tov pebaviov, 1o dropo tov
OPECHEVOI OVOpazovial OF ubpoyovav- GvBpaka ovvoéetat pe 4 dropa vpoyévou Kat

Opakes otous onoious 6na ta dtopa AvBpaka | Aépe 6t o GvBpaxag oxnpatiler 4 Seopods pe
. . , , ) iMa G 2% poyévou 1j GAA

ouvbovtal PETaEU Tous pe évav anAd Ssouo. ARG ATOPa EVEPpaIET, BOPOYOveD 1] cAtev
B ) ) otoyelwv Kat to vdpoyévo oxnuoatiCer 1
Akoépeotol ovoudzovial ol UépOYOVOVGpO- Seopd. Avtiotorya ota dAa npocopoldpata
Kes otous onoious dUo touddxiotov dropa Gy- | VIS HRREOVIAS KAl Tov vEpou, gatverat ot to
) ) o Glwro oynpatilel 3 Seopovs kat to o§uyévo 2

Bpaka ouvbéovtal Peta&y tous pe OimAd N PE | seopots pe o v8poy6vo.

1016 beouo.

‘FO*‘ _9 [« =5 ] O1 dkuknol kopeopévol udPoyovAvBpaKeS ovo-
axepeaos e HOZovtal afkdvia. Or akukAol aképeatol udpoyo-

KOREGLEWS gva Binio Beopo . . . . . p
vavBpakes e éva 0InN6 deopd ovoudzovtal anke-

Q0 via kal ol akukAdol aképeotol ubpoyovavOpakes

OKOPETTOS, 12 pe évav 1pindé 6eopd ovoudzovtal adkivia.
Evav pinic Seopd




— O1 ubpoyovavOpakes

2T0US Napakatw Nivakes napouacidzovial ol udpoyovavBpakes nou nepiéxouv 1-3 dro-
ya dvBpaka (C) oto popId Tous.

Mivakas 1: Adkavia

ovopa HopIakos OUVTAKUKOS NPOGCOHOiwHa onpeio
tonos winos Bpacpou (°C)
1]
pebavio CH, = e, 'b‘ - 162

aIBavio C,H, i il 41?‘ - 88,5
nponavio CH, L T ## o -42
Mivakas 2: AQkévia

ovoua HOpPIaKOS OUVTIAKUKOS nPocopoiwHa onpegio
tonos winos Bpaopou (°C)
1" "
aiBévio CH, “t'~—-L'H o9 -102
n 11} "
, = o
NPOMEVIO (@8 el -0 - 48
" "
Mivakas 3: Adkivia
ovoua HOpPIaKOS OUVTAKUKOS nPocopoiwpa onpegio
tonos winos Bpaopou (°C)
aiBivio C,H, H—C=—=H Q-9 -75
III
nponivio CH, W= Ommo N o0 9 -23

1.3 Kavon twv udpoyovavOpakwv

H kauon €ivar n nio yvwoth and v egneipia yas xnpikh avtiépaon, 1600 Npooith nou
iows noté dev avapwtnBhkape u eivar.
Kaldon ovopdzetal n Xnpikin aviibpaon €vos OToIXeiou N HIas XNHIKNS évwons e
1o o§uyovo, n onoia ouvodeletal andé napaywyn Bgppodtntas Kai Pwtos.

Ta agpia npoidvia tns KaUons OVOUAzovtal KAUoOEPIa.

MEIPAMA Kauon Boutaviou Kai aviXvEUON TwV KAUCAEPiwV

Mévw and éva Auxvo, mou ne-
piéxel Poutdvio Nou Kaiyetal, To-
noBetoupe 1o xwvi s dinAavns ol
ouokeuns. To xwvi ouvdéetal pe ?E
owAnva mnou nepiéxel Avudpo Sl
Belkd xankd Kal 0T CUVEXEID PE ‘i"

w
3
2
o
>
o
¥
o
D
'—

KwVIKN @I1dAn, n onoia NePIEXE! -

blauyés aoBeotovepo. oot




O1 ubpoyovavOpakes —
Ti napatnpoUpe petd anod diya Aentad;
* O Aeukos Gvudpos Belikds xankods oto owlhva yivetal pnae. Mat;

Katd tnv kauon tou Boutaviou napdyetail vepo, to onoio deoueUetar and tov avudpo
Oeik6 xanko kai tov UeTatpénel o Evudpo rnou eivar Unike.

* To blauyés aoPeotdvepo otnv kwvikn eiaan Bonwvel. MNat;
Kartd tnv kauon tou Boutaviou rnapdyetal bioéeibio tou dvBoaka, 1o oroio Seauevetal and
10 blauyés Sianuua aoBeotovepou kai oxnuatizel Suodidnuto avBoakiké acBéotio (CaCOs).
To H,0 npoékuye andé tv évwon tou udpoydvou (H) nou nepiéxetal oto Boutavio Pe
10 OEUYOVO TOU Q€Pa NOU xpnalyonoleital yia v kavon. To CO, npogkuye and v &-
vwon tou avBpaka (C) nou nepiéxetal oto Boutavio enfons pe 1o ofuydvo tou agpa. Ta
idla mpoidvta npokuntouv and v kauon onoloudhnote udpoyovavBpaka Pe eNapkn
noootnta ofuydvou.
H kalon twv opyavikwv EVWOEWV ME ENAPKN noodtnta o§uyovou Katd tnv
onoia o avBpakas petatpénetal oe CO, ovopdazetal téieia kauon.
O1 xnpIkes eClomaoels ol onoies neplypd@ouy tnv €dsia kauon tou pebaviou kal tou
Boutaviou eivar:
pefidvio + oZuydve . Gwziow Tow avipoke + vepe + BeppotgTe

CH(g) + 20:3) — COxg) + 2H0() + Ocppémyra

dloeidno
Tou avipoxo

+

fovtivie +  plupdve  —

YED +  OeppotyTa

e 8“ :

2 CyHuplg) + 13 Oafp) » B CO:(p) + 10 Hag) + Ozpporngra

Mapatnpoupe: Ooa dropa C, H, kar O undpxouv oto 1o penos, oa undpxouv Kal oto 20 pE-
Aos s xnpikns e€iowons (Slathpnon twv atdpwy).

MEIPAMA H kalon wtns napagivns pnopei va napdayer ai®ann, dndadn kanvia

1. TonoBetoUpe éva kepi napaivns o€ katdn-
AnAn Bdon kai avdpoupe 1o eutinl.

2. Mepvape péoa and  eAdya tou Keplou,
LEPIKES POPES, Wia yudnivn enipdvela h €va
aonpo nidto.

w
=
=)
o
>
‘O
¥
=]
(<>)
=

Ti napatnpoUpe otn yuddivn enipaveia nh otnv enNiPAaveia tou niatou;

2tn yudnivn enipdvela oxnpatizovial pavpa ixvn. Ta ixvn autd sivar kanvid, dnAadn av-

Bpakas nou ev kanke, o onoios ovopdzetal aiBdnn. H aiBédnn napdyetal engidh n no-

o6tnta tou diabéoipou o&uyovou Oev gival eEnapkns yia tnv teAgla kauon s Napa@ivns.
Ortav évas udpoyovavBpakas Kaiyetal Ye avenapkh noodtnta ofuyévou n kauon

ovopdzetal atedns. Xus atefeis kavoels napdyovial ubpatuoi kar and tov avepaka

unopouv va napaxBouv povoteidio tou avBpaka (CO) h aiBdnn (C) A anfda npoiévia.




— O1 ubpoyovavOpakes
XnpIkés EI0WOEIS MOU NEPIYPAPOUV TNV atedh kauon tou pebaviou:
pebavio 4+ eZuydve . poveleidwe Tov avllpoke + vepd +  OeppidmyTa

2CH4(z) + 30:(2) — 2C0O() + 4HO0(z) + Beppomnre
pelivio +  oZwypive —»  davBpukag + vepd + DeppéryTa

CHu(g) + Osg) — Cis)  + 2H:0(g) + Oepporyra

1.4 O1 ubpoyovavOpakes ws Kavoiua

H kalon €ival n np@wn xnuikn avtidpaon ¢ - i 2
mou xpnolgonoinBnke and tous avBpmnous. EvipyEias and SIGpopEs nnyEs

O1 pakpivoi pas npdyovol ékalyav EuAa yia
va zeotaBouv, va payeipéyouy Kal va napd-
youv véa ufikd, onws avukeipyeva apyio-
nAacukns. AkOun Kal chugpa kaiyovtal uni-
Kd yia tn Béppavon, 10 payeipepa, tnv Kivnon

2

Mocoau
e St
iy

Ezk2

o

. , ) ) EMobo EAdGb  EE
autokivntwy, teévwy, nioiwv, agponidvwy 1996 2000 2000

Kal yla TNV napaywyn nAEKTPIKAS EVEPYEIQS. e Ty Tyt pererey Ty |
Ta unikG autd ovoudzovial kauoiua.
Ta kavoipa, ta onoia eEopuccovial and t yn Kal ovoudzovial opuKtd Kauoipa eival:

* 0 GvBpakas © 10 NETPENQIO ® TO PUOIKO QEPIO.

To netp€naio kal 1o puaiké aépio anotefoulvial Kupiws and Kopeopévous ubpoyo-
vavBpakes. H kauon tous €ival pia €mBepun avtidpaon n onoia eAeuBepvel v ana-
PaITNTN EVEPYEIQ YIA TS AVAYKES TNS KOIVWVIAS Pas.

1.5 H pUnavon tns atpéopaipas
‘Eva peydno pépos tns athoopalpikhs punavons, n onoia anotenei éva Aéyov nepifan-
Aovukd npdPRAnua, opeifetal ota kauoaépia, on-

Aadn ta aépia ta onofa eknéunovial Katd Ty Paoifibs
EI0aY TS

Kauon tou netpelaiou, tns Bevzivns h Tou QuOI-
KoU agpiou. Ta kauoaépla Slakpivovtal o adpa-
v (un to€Ikd) Kal o€ TogIKA.

Aépavn: To H,0 kai 1o CO,. To CO, dev €ival to-
€ik6, adnd ival aépio tou Beppoknniou Kal evo-
xonolgital yia tnv unepBéppavon tou nAavAtn.

Tofika:
a. Ta OE€|,6IG TOU 0ZWIoU (NO, NOZ), @ Onoia | Beviwoxwimipag: petortpénet my evépyeta and ty
. . . kador) g Pevdivng og Kviuki evépyeta.
oupBonizovtar NOy, kai gival unetBuva yia o 11 Pevdins e K evepy




QWIOXNUIKSG VEQPOS, TNV 6EIvn Bpoxn Kal tn dnpioupyia 6zovios (Os) ota KAtieEPa
OTPMUATa NS AaTHOOPAIPaS.

B. To povoteidio tou dvBpaka (CO) eivar SnAntnpiwdes, yiat deopeletal and v alyo-
oQaipivn Tou aipatos kal o€ peydnes noodtntes npokanei 1o Bavaro.

Y. Ta o&egidia tou Beiou (SO5, SO,), 1a onoia cupPodizovtal SO €ival ungvBuva yia v
6&lvn Bpoxn kal npokadolv npoPAnuata oto avanveuotkéd ouotnua.

1.6 Métpa npootacias andé tnv atpyoogaipikn punavon

H autnon tns Biopnxavikhs napaywyns, n Bedtiwon tou Blou-
KoU eninédou, n av&non twv KaBe €idous Katavanwukwy ava-
YKV OUS QAVEMTUYPEVES XWPES EXOUV WS AVAMOPEUKTN OUVE-
Nela v aU&non Twv EVEPYEIOKWY AvVayK@V, ENOPEVWS TNV aU-

€non s xpNons OPUKTIMV KAUGIKwY Kal tnv auénon s atuo-
oQalpikns punavons. Or ENINTWOEIS TNS ATUOCPAIPIKNS pUNAvons
otV Uyeia twv avBpwnwy, oto QUOIKd kal 1o avBpwnoyevés nepiBaniov, annd kai
otnv naykdopia olkovopia ival avunondyiotes. Or Kivduvol autoi avaykaoav us KUPBep-
vAoels noAAWY KPatwV va NApouV PYETPA yIa Tov NEPIOPIoPS s pUNavons.

O1 Baoikoi tpénol yia tn peioon twv pUNnwyv givai:

1. Addayh otwn Asitoupyia twv Ki- KATAAYTIK O3 T
VNTNPWV TWV AUTOKIVATWV. H 3 A __I.---u-'“h
xpNon KAtaAUTK®OV PETATPONEWY M HTPGW’ A )"’2

enétpeye T BeAtiwon twv Kivntn-
pwv, (OTE va Xpnaolponolouv Ayo-
tepo PBAafepd kauoiya. Z1ous Ka-
tadutkoUs petatponeis 1a oegidia
TOU 0ZMTOU PETATPENOVIal O AZWw-
10, 10 povoteidio tou dvBpaka o€
b10&gibio tou GvBpaka Kal ol akau-

otol udpoyovéavBpakes oe Olo&ei-
810 Tou dvepo Ka Kal VEpC') O KotaAUTIKGG PETOTPOIIERG TIEPIOPILEL TIG EKTTOPIIEG TOGIKGV QEPIwV.

2. BeAtimon tou kaugipgou nou xpnaoiponoileital. Kupiws cuviotatal oty anopd-
Kpuvon tou Bgiou and ta kauolya, Mote va NePIoPIOTE N napaywyh twv o&eidiwv tou
Beiou.

3. ‘EgpEoOI TPONOI MOU anooKonouv OTov NEPIOPIoUO TNS AUTOKIivNoNs Kal otn xphon
HEOWV PazIKNS PETAPOPAS.

[a tv ouoIaoTKATEPN AVTUETWMNION ToU MPoBAnuatos ouzntouvial kail ANAes AUOEIS, Orws:

= H xpnon nAeKTpIKAS eVEPyEIas atnv Kivnon twv autokivAtwy (NAEKTpIKG autokivnta).

# H avukatdotaon Tou Kauoipou Twv autokivhtwy and udpoyévo, and v Kauon Tou
onoiou napayetal vepo.

O1 ubpoyovavOpakes —

Jss |



— O1 ubpoyovavOpakes

& H ouotnpaukn ouvtinpnon twv KIVATAPWY TwV AUTOKIVATWY, WOTE Va Pnv gival ate-
Ans n kauon.

& H avukatdotaon tou kauaoipou and kabapd oivénveupa n and peiypa ovonveupa-
10s kal Bevzivns (npdoivn Bevzivn), katd 1o napddeiypa ins Bpazidias.

& H xpnon tns Bropdzas yia tn B€ppavon kal tnv napaywyh NAKIpIKNS evépyeias. Blo-
paza €ival 1o cuvoflo Twv opyavikwv ufwv nou napdyovial andé QpuUUKa n
ZwWIKAG anoppipypata Kai Xpnolgonolsital ws Kauoipo.

Eivai Oépa... Xnueiac

IIpopnOéac Asopdtng

H peydAn onpaoia g potids yra ) peAtiwon tov frotikot emurédov
tov avBpdnov kat v e&€Ai tov moAttiopod frav yvwoti] otouvg ap-
xatovg "EAAnveg, dnwg gatvetat téoo and t) O€on mov €5ivav oty potid
ot Quatkol PLAGooPoL (IPpWTaPYIKSG otorxelo padl pe T y1), 1o vepd Kat
Tov aépa yia Tov AploTtotélrn), 600 Kat yla v avagopd g og peydAov
6dpov oto pibo tov IpopunOéa.

Yopgpova pe v eAAnviki] poboloyia o IpopnOéag frav o ylog tov
ntdva lanetov. "ExAewpe and to Afa kot tovg dAAdovg Beotg Ty epn po-
Td Kot v €6mwoe oTovg avOpdIoug yia va evkoAuvvet 1) (1] Tovg peta-
PEpovtdg v and tov ‘Olvprio pe €va BAaotd and pdpado. H opyr tov
Ala frav anepiyparrty kot Si€tage va advoodedel o IIpopnOéag otov
Katkaoo. Exel évag agtég tov €rpmwye kGbe pépa 1o GLUKGTL, TOL GP®G
Eavayevvidtav, dote to paptiptd tov va kpatfjoet advia. H tipopia

tov IIpopnOéa teAeiwoe Gtav o HpakArg okGTwoe Tov aetd.

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

To v8poyovo: £va Kavoyro amé to péAdov kot yia to péAdov;
H xatorn tev opuktev kavoipmv €xet Snptovpyrjoet npoPAfjpata pe TG EKIOPITEG ATHOTPALPIKGOY pU-
nev aAAd kat aywvia yia to péddov, ylati Oa e§avtAnBoty ta anmobépatd tovg. To v6poydvo prmopel va

armobnkevtel kat va yprnotponoin0ei mg kavoipo 1600 yia Oéppavorn 6o kat yia Kivyor).

Ta faowxd ndeovexmjuara tns xp1ons vépoyovov we kavoiov eiva:
1. ITapdyetat amnd v nAektpdAvot) Tov vepous mov ival avVaveEDOLPOS PLOIKGG TGPOG.

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

Yndpyovv dpws xan perovexjpiara:

1. H nlextpdlvorn tov vepot eivar pia evepyoPopa Sradikaoia. H Avon oto npéPAnpa avté Oa pro-
povtoe va elval 1) xp11o1] GAA®V avavedoIIoOV INYOV eVEPYELAG, OTIOG Ol OVEHLOYEVVI|TPLES 1] TO POTO-
BoAtaixkd ovotjpata mov ekpetadlevovtat Ty NAlaky evépyeta.

2. Ot anodnfkeg-«kupédeg» vEpPoyGvou elvar oAU peydleg kat Bapiég oe oyéor) pe ta viendlita Beviivg.

3. Anarteftat véa teyvoyvooia kat peydleg ermevéioeig yia v addayi] tng texvoloylag tmv autokivjtoy.

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

http://www.geocities.com/thesciencefiles/hydrogen/power.html




O1 ubpoyovavOpakes —

!EPQTHZEIZ — AZKHEEIZ _

1. a. loles xnpikés evioels penetd n Opyavikn Xnpeia; 1
B. Moies xnpIkES evdoels ovopdzovtal ubpoyovavOpakes;
Y. And us akdAouBEes XNPIKES EVIOEIS, MOIES EIVAI OPYAVIKES EVIDOEIS KAl MOIES
eival udpoyovavBpakes; Na dikaloNoyNoete TS anavinaels oas.
i. CH3CH,O0H, ii. CH,=CHCHg, iii. CH5CH,CH,CH,CHj,
iv. CH3CH,NH,, v. CO,.
2. Ye noles katnyopies ta&ivopouval ol udpoyovavBpakes pe Baon: 2
a. I pop®n tns avBpakikns aducidas;
B. Tov 1péno cuvdeons twv atdpwv GvBpaka petagu tous;

3. Xtov akénouBo nivaka bivovtal entd udbpoyovavBpakes. 3,4
CHg—CH3 CH2=CH2 CHECH
CHg—CHZ—CHg CH3CH=CH2 CH3CECH
CH,

a. Na qudgete €vav idio nivaka otov onoio va ypdyete otnv avtictoixn Béon
10 évopa tou ubpoyovavBpaka Kal To av €ival KOPETHEVOS N AKOPETTOS.
B. O1 udpoyovavBpakes tns 1ns otnAns Pnopouv va anodoBouv PeE To YeVIKO
wno: C,H,,.,, 6nou v o apiBuods twv atduwy C. Na enadnBevoete 6u o -
nos I0XUEI Kal yia Tous tpels ubpoyovavBpakes. Na npoonabnoete va Bpei-
1€ évav avtiotolxo Tno yia t1ous udpoyovavBpakes s 2ns othAns.
Y. No napatnphoete ta ovopata twv udpoyovavBpdkwy kdBe opizovuas
YPAUUNS KAl VO EVIONIOETE TS OPOIOTNTES KAl TS OIA(OPES TOUS.
6. Na napampnoete tous nivakes 1, 2, 3 tou BifAiou oas (oen. 82), va avapépe-
e Ns petafannetal 1o onpeio Bpaopol and ndvw Npos ta KAtw o KABE Ka-
TaKkOpUPN otnAn Tous Kal va Omoete pia niBavn e€nynon yia in petafonn.
4. a.Tiovopazetal kauon; 5
B. Na ypdyete tn xnpikh e€icwaon
i. Ins téneias kauons tou pebaviou,
. Ins atefoUs kauons tou pebaviou npos CO,
. Tns atedoUs kauons tou pebaviou npos aiBann.
Y. Na ypdyete us xnpikés €Clomaoels s €Agias kauons tou aiBaviou, tou
nponaviou kal tou aibiviou.
5. a. Xe noia kadolipa kabnpepivhs xpnons undpxouv udpoyovavopakes; 5,6
B. Mpiv va niektpodotnBouv ol dpduol Twv NOAEWY, 0 PWUOUSOS ToUs Yivo-
viav pe €161kés Aapnes aostudivns, ous onoies kalyétav aibivio.
Na avatpéete oto BifAio oas, va Bpeite tov ino tou aiBiviou Kai va ypd-
WeTe N XNPIKN €Cfowaon tns t€ias kauons Tou.
Y. [Moles gival o1 KUPIES EpapPoyEs TS KAUons twv udpoyovavBpakwy onuepa;
6. a. [Moia €ival ta nio onpavukd nepifaniovukd npoBANPATa Nou €xouv ws
nnyh tnv kauon ubpoyovavBpakwy; 7,8
B. Mds pnopei évas ouveidbntonoinuévos NoAitns va CUVEICPEPEI OTOV MEPIO-
PIOUG NS atpooPalpikhs punavons,




— 2. Metpénalo-Ouaiké aéplo-lNetpoxnpikd —

O 2006s aivas xapaknpiotnke, Oxi ¢oIka, aim-
vas s taxutntas, yiat napatnpnBnke pia ékpn-
€n otnv avantuén twv JETAPOPWVY Kal TNS €MIKOI-
vwvias. H avantén ms Biopnxavias twv autokl-
vhtwy, twv agponddvwv andd kar twv unénol-
NwWvV UETAPOPIKWY péowv &g Ba pnopouce va
enteuxBeil xwpis tnv aglonoinon tou netpenaiou.
To netpénalo ws KaUOIPo xpnaolgonolgital Kal
yia tn Béppavon kal yia tnv napaywyn nAEKTpI-
KNS EVEPYEIOS yIO ACUKA, aypoukn kal Blognxavikn xphon. Ouws, Onws avépepe o
Mendeleev, «to netpédaio €ival noAU noAdupo yia va kaiyetar», yiat anotedsl tnv
npWIN UAN yia tnv napaywyn noAAmV Xphaolgwy Npoidviwy, 6Nws Ta anoppunavikdy,
1a @dppaka, 1 ndacukd kal noAAd anda. MonAgs and s yewnotKES Kal OIKOVOUIKES
avakatatdels ou 2000 almva gixav ws otdxo Tov €NEYX0 TWV KOITAOUATWY TOU MNETPE-
Aaiou Nou xapakINPIoTNKE HAUPOS XPUOOS.

s : 1AT A
NEA ANABAESH & L tCnermenaio; g
£ M- ANATOAH 7 C |

AEIToYPT® ME
TETPEAAID

EimMAl Afo pe———— TIAXTHIKA Allo
MAAETIKE {Pngzggdﬁm

‘Evvoies kie161a: netpénaio ® Quaoikd aéplo e kAaopatkh andotatn e apiBuods oktaviou

® NEPOXNMIKAG ® noAupEPIoPds @ nAacukd

Otav Oa éxete pefethoel tnv evotnta autn, Oa pnopeite:

1. Na anapiBpeite ta kupidtepa ouctatkd tou netpenaiou.

2. Na neplypdagete pe ouvtopia tn diadikacia oxnpatopoU Twv KOITAoUATwY ToU MeE-
penaiou kal Tou QuaoikoU agpiou.

. Na avagépete og u anookonoUv n anoBeiwon kal n kAaopaukh andotaén.

Na ava@épete ta KUPIa OUCTATKA TOU GpUOIKOU QEPIoU Kal TS XPNOEIS TOU.

Na cuykpivete ws Kauolpa To NEPENQIO Kal TO PUOIKO QEPIO.

Na avagépete S1dpopa NEpoxnuIka Npoidvia nou PBpiokovial oto nepiBdniov oas.

Na anodidete tov NoAUPEPIOUO PE XNUIKES ECICWOEIS KAl MPOCOUOIMUATA.

Na Siakpivete ta nAaoukd and ta noAupEPn.

Na cuveKTUPATE Ta NAEOVEKTNLIATA KAl T PJEIOVEKTAPIATA TWV CUVBETKWY NOAUPEPDV.

WONOU AW

38|



Netpénalo-Ouaoikd aépio-NMertpoxnpuik@ —

2.1 Narti 1o netpénailo gival t6oo dnpoPinés;

21OV QVEMTUYPEVO KOOpo n dvodos tou Biotikou eninédou kal n avantuén s texvonoyias
ous Petapopes ouvbéovial Pe ta napdywya tou netpeaiou. Ta autokivnta nou Kivou-
vial pe napdywya tou netpedaiou h Quoikd agplo ival punoyova.

MNat Aoinév eniyévoupe os autd; Ta nAekTpikd autokivnta Ba Atav pia Auon yiat dev
eival BopuPwodn kal npokanolv undapivh punavon. Opws xpeidzovial Bapiés Ynatapies,
ol onoies anaitouv NoAU XpdVvo yid va popTUcTolV Kal Ol ENIGOCEIS TwV AUTOKIVATWY OE T0-
xUtnta eival noAU NePIOPIoHEVES. XAPAKTNPIOUKE UnopoUpe va noupe 6t n Bevzivn nou
napéxel pia avtdia og 1s napéxer evépyeia ion pe 34.000.000J, ev n evépyeia pias ynata-
pias nou poptiotnke 1s eival 55J!T H peydnn noodtnta evépyeias v onoia NapéxouV ta
napdywya tou netpedaiou, o ouvduaoud Pe tn eOBNVA eykatdotaon twv avididy Kal
v e€oikovopunon xpoévou, kabiotouv 1o netpenalo eUxpnaoto Kal dnpo@IAEs.

2.2 YUotaon Kail oxnpatiopos netpefaiou kal puaoikoU agpiou

To netpénaio eival éva opuktd uypd Kauoluo to onoio avideitar and to unédagos pe ve-
wtphoels. Anoteneital Kupiws and uypous udpoyovavbpakes Yéoa otous onoious ival
diafupévol aéplol kal otepeol udpoyovavBpakes. Mepiéxel enions
HIKpES moootntes eviboswy Bgiou, oEuyovou kal azdtou. H akpi-
Bns ouotaon, To xppa Kal N nukvotnta tou netpedaiou e€ap-
tvtal and v neploxn npoéneucns tou. Ta anoBéuata tou ne-
penaiou oxnuatiotnkav oto unéda@os s [ns oe didotnua non-
AWV yewAoyIK@V alvwy and tnv anolkodéunon zwikNs Kal pu-
UKAs UAns, katd kavéva Bandooias npoéneuons (nAayktdv). H
opyavikn auth UAn eykAwRIotnke og KOINOTNTES OTO E0WTEPIKO
s [ns katd i Sidpkeia peydiwy yewAoyIKWY HETAKIVACEWY Kal
avakatatdgewy kal und v enidpacn uynAwv BeppoKpaciov
Kal MIEoEWV Kal tn oUpPPEToxh Baktnpidiwy PYETAOXNUATIOTNKE O
netpénalo. Ta onuavukdtepa koltdopata netpenaiou undpxouv otn Laoudikn Apafia,
oto lpdk, oto Ipdv, otn Bevezouéna, tn Pwaia kar tn Aigun.

To uoiké aéplo anoteneital kupiws and pebavio (CH,) kal and pIKpdtEPEs NoodTN-
tes andwv kopeopévwy udpoyovavBpdkwy, énws aiBavio (C,Hg), npondvio (CsHg) kal
Boutdvio (C4Hq0). Ixnpatiotnke oto unédagos s s e
POno avanoyo Pe autd PE ToV ONoio OXNPATIOTNKE TO Me-
penalo. Ta onpavukotepa KOITAoPATa QUOIKOU agpiou
Bpiokovtal ous npwnv Lofietkés Anpokpaties, tn Méon A-
vatonn kai us HIA.

Oaldooia yedtpnon

e 1)

2.3 AnoBeimon kai klaopatukn anéotagn
Tou netpefaiou

To netpénalo nou avtdeital and to unédagos ovopdzetal
apy6 netpénalo Kal yia va xpnolpgonoinBei anaiteitar ene- -
€epyaofia. MNa 10 okond autd Petapépetal o eIbIKES Biopn- | Movéde anofeivong nerpelaiov




— Mepénalo-®uoikd aépio-Metpoxnpika

XQVIKES povades, ta diuniothpia netpenaiou. H npn ene€epyaaia tnv onoia ugiotatal
ovopdzetal anoBeiwon kal anookomnel oty anopdkpuvon twv BeIoUXwy NPOoPEiEEwWY,
ol onoies katd tnv kauon dnpioupyouv ta punoyéva ogegidia tou Beiou (SOy). Ztn ouvé-
x€la 1o netpénaio unofdannetal o kAaopatikn andotagn.

H kAaopaukn anéotagn eivalr péBodos S1axwpPIoHOoU TwV CUCTATIKOV TOU
netpelaiou o opades udpoyovavOpdkwyv (kAdopata) pe KPITAPIO TO ONUEIO
Bpacpou tous. Eneidn 1o onpeio Bpaopou twv udpoyovavBpdkwy e€aptdtal and to
«pEyeBOs» Tous, dnAadn tov apiBud twv atdpwy avBpaka and ta onoia anotefeital o
L6PI6 Tous, N kAaopatukn andotatn diaxwpizel to netpénalo o opddes udpoyovavBpd-
Kwv pe napandnoio aplBud atdpwy avbpaka. H kAaopatukh anéotaén yivetar ota Oiu-
Alothpla o€ €161k Katakdpuen othAn peydiou PAKOUS NOU OVOUAZETAl anooTAaKUKN
otwhfn kal napoucidzetal oto akénouBo oxnua.

Mivakas 4: Ta kupiotepa KAGopatd Tou NETPeAAiou Kal ol XPNOEIS TOUS
6vopa kAdopatos ap1Bpos Beppokpacia ;
. . X Y XPNOEls
apyou netpefaiou atépwv C | Bpacpou ot °C
=
uypagpio ’ 3.4 160 -0 OIKIOKG Kal
(nponavio, Boutavio) Blounxavikoé kauoiyo
»| Bevzivn 5-12 30- 180 kavolo o0
| yia BevzIVOKIVNTNPES
Knpozivn 10-15 180 -230 kauolgo agponAdvwv = {
| e
- Kauolpo yia poptnyd,
netpénaio viizen kai Aewopeia, T
. 12-20 230-310 i .
B¢ppavons KIVNTAPES viizen, O —=50r
B€ppavon KatoIKIhV
'i uazout 310 - 400 Kauaoluo
opuktEnalo 20-50 300 - 600 Ainavukd
napa@ivn > 20 =600 KepId
F |
HO0AATOS peyanutepn obonolia,
¢ and 500 OTEYAVOMOINCEIS

Bevzivn €ival 1o kAdopa tou netpeaiou 1o onoio NeEPIEXEI
ubpoyovavOpakes pe 5-12 atopa avbpaka Kail xpnoipgonoigital
WS KAUOCIYO OTOUS MEPICOOTEPOUS KIVNTNPES ECWTEPIKNS KAU-
ons. H noidtnta tns Bevzivns kaBopizetal and évav apiBud nou ovo-
pézetal apiBuods oktaviou. Oco peyanUtepos eival o apliOpos oKta-
viou pias Bevzivns t6oo nio kadhs noidtntas ival. Na n PeAtiwon
s noiétntas s Bevzivns xpnoipgonoinBnkav oto napenBév ws npod-
oBeta evaoels tou ponuBdou. H cucowpeuon poAuBdou otny atuod-
oQalpa Kal anod ekei ota undyeia vepd dnpiolpynoe coBapd npoPAnpata, yiat o udAu-
B6os €ival To€Ik6s. LTAPEPA O KIVNTNPES TwV autokivntwy éxouv annd&el texvonoyia kal
pe tn BonBeia kataAUTKMV YETaTPonéwy AeItoupyouv e apdiuBon Bevzivn.




Netpénalo-Ouaoikd aépio-NMertpoxnpuik@ —

2.4 Y0otaon Kal XpNAOEIS TOU pUOIKOU agpiou
To @uOIKO agplo €ival peiypa agplwv Kopeopévwy ubpoyo-
vavBpdkwv e piIkpd apiBud atdpwy avBpaka kal KUplo
ouotatkoé to pebavio (CH,). Xpnolyonoleital yia:

* TNV napaywyn evépyeias

® TNV Kivhon twV aQUTOKIVATWV

* OIKIOKN Xpnon.

H EANGOa npopunBeustal puaoikd agpio and v Adyepia, :
andé o6nou €pxetal og Uyph HOP@N pe ButoPdpa NAOIA KAl | TonoBéuon aywyos guowos aepiov
anoBnkevetal ot vhco Pefuboloa. Akdun npopnBedetal
QuUOIK6 aéplo and tn Pwaia 1o onoio ¢Bdavel pe aywyous oto otaBuod tou LiIdnpdKaotpou,
onou efgyxetal N NoIdTNTa Kal N NocotNTé tou. Kataokeudzetal enions évas peyanos ayw-
yos Mnoupykds — AdeCavopounonns, o onoios Ba petagépel puaiké aéplo and tn Pwaia.
‘Eto1 npowBeital kal otnv EARGda n ouvdeon KatoIKIwy Pe 1o SikTuo puaIkoU agpiou, OTE
va xpnoipgonoinBei yia Bépuavon kal KGAuwn OIKIOKWY EVEQYEIOKMY avaykwv. e AAAEs
XWpPES, 6nws ol HIMA kar n Bpetavia, 1o pUOIKO GEPIO EXEI AVUKATAOTNOE! Ta Napaywya tou
netpenaiou €6 Kkarl xpdvia otnv oIKIaKh Xphon, yiat napoucidzel onPavuka NAEoVEKTN-
HaTa O€ OXEoN PE TO NETPENQIO.

2.5 NAeovektnpata andé th xphon ToU PuUOIKOU agpiou

a. Meiwon tns e§aptnons anod to netpénalo. H tpn tou netpenaiou augdvetal noAu
ouxva Adyw tns ékpubuns katdotaons otnv euputeEPN NepPIoxn tns Méons Avatonns,
UE OUVENEID TNV AUENON NS TPNS TWV NEPIOOOTEPWV MPOIGVIWY Kal TN peiwon s
Blopnxavikns napaywyns pe noAAanAés KOIVWVIKES ENIMTWOEIS.

B. EEoikovopnon gvépyelas. Me tnv unokatdotaon tns NAEKTPIKNS EVEPYEIAs and To
QUOIKO QEPIO OUS OIKIOKES KAl EUNOPIKES Xphaoels Ba ano@euxBouv ol anAeles Mou
napampouvtal Katéd tnv Napaywyn Kai Jetapopd tns NAEKTPIKNS EVEPYEIQS.

Y. Mpootaocia tou nepipannovros. To puaiké aéplo eival n kaBapdtepn Nnyn evépyeias
UETA TS avavewalues Hop@és, yiati dev napdyel o&gidia tou Beiou kal Tou azmtou. Ta pe-
YEBN TV eKNEPNOPEVWY pUNWV €ival caPs PIKPOTEPA O OXEON PE TOUSs PUMOUS Mou
EKMEPMOUV T oUVNBN KAUCIPA Kal CUVENMS MEPIOPIZETal N aTgooPalpikh punavon.

2.6 MNetpoxnpika

To netpénalo ival onpavukd pévo yia tnv napa-
ywyn kAaopdtwv (Bevzivn, knpozivn) nou xpnaol-
gonolouvtal ws kauaoipa; Oxi. To neypénaio xpnaol-
gonoleitar ws npwtn UAn yia tnv napaywyn peyd-
Aou apiBuou opyavikv ouciwy, O6nws eival ta
ndaoukd, ol 61aAUtes, 1o GApPaAKa, 10 anoppuna-
VUK@, Ol TEXVNTES UPAVOIPES UAEs K.4., Ta onoia o-
vou dzovtal nerpoxnyi Ka. LovBetikég vpdvoupeg BAeg

O kAdabos s Xnpeias nou penetd us diadikaaies O xalttepos pihog Tov mpopdrov
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napaywyns npoidviwy and to netpénalo ovopdzetal Metpoxnpeia. MoAld and ta avu-
Kelpeva kaBnpepivhs xpnons napdyovtal and to netpénaio. Ta otund Kal 1a NeEPIoodte-
pa pépn tou unonoyioth gival kataokeuaopéva ané nAactkd nou napdyetal ano 1o ne-
pénalo. Ta anoppunavukd, ta ouvBeUKd Xpwpata kal ta ouvBeukd updouata eival
NEOIGVTIA TS NETPOXNUIKAS Blounxavias.

2.7 NoAupepiIouds

O nio annoés aképeotos udpoyovavBpakas pe 1 dInAd de-

opo eival 1o aiBévio. Ze kataAAnnes ouvBhkes noAnd podpia

aiBeviou pnopouv va evwBouv petaty tous kal va dwoouv

éva ylyavuaio péplo 1o onoio ovoudzetal noduaiBévio n no-

AualBunévio. To alBevio €ival To povouEPEs kal o noAualfe-

VIO 10 noAuuepés. H avtidpaon auth eival o noAupepIoPos o SR
p . . . P To kaydk, 10 kpdvog Kot

tou aiBeviou kar anodibetal oxnpaukd otov akdAoubo Niva- | 4 wobepprr ool tov abhui

elvar grioypéva ané maotiko.

Kd.
Vv povopeph ——————— = nofupepés To nodumBevio v podord
v dner ey | Bl ———————pe RO feued i obipoves, Ang autd
vy CH;=CH, ———————(-CH;-CH;-Jy :wr nagry eVl
- ‘ oakniies,
= S Ginopovels
opt -9 —» 0.9.0.9.0 00 " WE fpaves
bt = o b o o ' KO Unaukatio
aiBeviou tphpa nofuaiBeviou

MNoAupepIopss ival n xnpikn avtidpaon katd tnv onoia noAAd popia idiwv n
S1aPOPEUKWY OPYAVIKWV EVWOEWYV, NOU OVOHAzOVIdl HOVOUEPN, Evwvovial
Kal OXNPAtizouv Jakpopopia, ta noAupepn.

Me avénioyo tpéno yivetal kal o noAupepiopéds tou xAwpoalBéviou h BivunoxAwpl-
biou kal oxnpatizetal o noAuPivuioxdwpidio n PVC.

To PVC eivon oxinpd Ko

¥ HOVOUE — = nodupe
skt WP Gingaves. MNodda Sogavn

a :
ﬂwuﬂi:izlplﬁlnu nodufvudoxiupiie i PYC pnoukhfia
OVOgRIKTI-
v CH; =CHL| {-CH, -CHEI -}y ki Efval
ond. PViC,

viope @@ — Q9 0 9 909

Ervuioxiwpibiou tphpa noAufivuAoxiwpmbiou

> Eﬁ 2.8 Ti eival ta nlaocuké;

wiow | MMBavov va éxete akoUoel ta ovopata twv nAactk®y noduaibufévio,
U OPVC, Teflon, vaidov, texvntd KOOUTOOUK Kal va €XETe avapwtnOsi T
- 0uadigs va gival QuTEs.
p ‘} MNAaouka ival ta uAika ta onoia éXouv ws KUPIO CUCTATIKO €-
- _{ . vanofupegpés kal Siapopes NPOobetes ouaies.




Oplopéva and ta NAgoveKTNUATA Twv NAACTUKOV gival 1o xapnAd KOCTos
napaywyns, n eAactkénta, n avioxn otn Bpavon, n NAaocTKOTNTA, Ol Jo-

VWTUKES 1610TNTES K. 4.

2.9 NoAupepn-niaotika

Méxpl tpa avapepBnkav ouvBeukd noAupe-
ph ta onoia napdyovtal andé to nepénaio. Te-
AIké ta noAupepn ePeUPEBNKaV and Tous xn-
HIKOUS N Ol XNPIKOI Katagpepav va avuypayouv
HE EMITUXia TO EPYACTNPIO TNS PUONS;

H i6la n @uon napdysl NAnBwpa ¢uol-
KV nofupepv ota @utd (petoivi) kal ta
zwa (kepativn), akéun Kal Yéoa oto avlpw-
nivo owpa (Nnpwreives). Guoikd noAupepn u-
ndpxouv akopn oto PauPdki, 0 o, to
6€pua Kal 10 TPIXWHA TwV ZMWV Kal TwV av-
Bpwnwv. Ta nodupeph autd epavizouv I-
b16tntes (eAaoukdTNTA, AVIOXN, PIKPA Mu-
KvOINta), Us onoles ol xnpikoi npocnaBouv
va entdxouv Ota NPoiévia Ta onoia ouvoeé-
Touv. To QUOIKO PETAE, TO KOOUToOUK, TO PE-
toivi, To GuuAo, N KUTtapivn Kai ol NPWTEIVES
eivar Aiya yoévo ano ta puoika noAupEPN.

Netpénalo-®uoikd aépilo-MNMertpoxnpika

Ka Aiyn wotopia...

To xaovtootk (Caoochu, 6dxpu tov EGAov), o Ppuot-
KG TOALPEPES, TO 00T TTapPdyeTan a6 TO TPOILKG OE-
vipo eféa, 1jrav yvooté otovg Mdytag. Xy Evpammn
1jpbe 10 180 ardva, addd 1 aio Tov avayvopiotnke
Gtav o T. Goodyear avakdAupe pia pébodo mov to
ékave avOektkG oug petafolés Bepporpaociog kat o
R.W. Thomson epnipe avtd mov orjpepa Aépe Adott-
x0 modnAdtov 1j autoKwIjtov.

H Gfjmon kaovtootk avgrjonke kat padi g ov-
&1Onke kau 1) orpatnyikij onpooia g Apaloviag pe
o moA\G Séon) eféag (eAMylenidpaon ovomudray: owo-
vopia-noArtikij). Ot Ayylot, ot omofot Sev efyav amot-
kieg ot Bpadilo, katdpepay va «e&dyouv» apdvo-
P orIépoug £fag Toug oroiovg eykAtpdTIony eVIEADS
oyaio oug arowkieg tovg oty KevAdvy kat ) Ma-
Aawota. O A’ TTaykéoptog néAepog avgnoe tg avd-
YKEG O£ KOOUTOOUK KOl OLVENIKG KAt Tig IPootddeleg
TOV EMOTPOVOV Otar PIIGAEPa PEPT) yior TV o6vOe-
o1} tov. ITap’ 6u 1 ovvOeor) tov kaovtoovk avadei-
xOnke oe medio W LPOY avtaywviopos petagl g
I'eppaviag ko twv HITA ya nepioodtepa andé 30
Xpovia kat to oLvOeTIKG Kaovtoolk DemprjOnke vAIKG
OTPATYIKIG ONPaoiag, Sev KATdpePE HOTE Var EKTOTTL-
O€l eVIEAGG TO PUOIKG KAOUTOOUK Y10t OLKOVOLLKOUG
ko ieptfardoviikoig AGyous.

2.10 NAeovektApata Kai HEIOVEKTAHATA TWV CUVOETIKOV

nofdupepwV

H xpnhon twv nAactukv autavel Siapkws kal ektonizel dAda napadooiakd udikd, €gal-
Tias NS UNEPOXNS TWV IBI0TATWV TOUS Kal TwV NAEOVEKTNPATWY NMOU EUPAVIZOUV.

Ta Baoikd nleovektNpata twV CUVOETIKOV NoAUPEP®V

e XapnAd k6oTos napaywyns

e Mikph nukvotnta kar peyadnn avioxn nou tous egaopadizel unepoxn évavu dAdwv u-
AIKDV yia TNV autokivntofiopnxavia kar tn Biopynxavia kataokeuhs agponidvwy

e Avtoxn ota ouvhBn xnuiké avudpacthpla

Ta Baocik@ PHEIOVEKTAYATA TWV CUVOEUIK®OV NnoAUPEpOV

e Eival eunabn otnv unepimdn akuvofonia.

e Kaiyovtal eUkona kal eNeuBepmvouyv To€IkEs ouaies oto nepiBaniov.

e [lapapévouv avadnoiwta yia peydno xpoviké S1dotnpua, cucowpeUovtal Kal punai-
vouv 1o nepiBannov.

H punavon tou nepiBdinovtos kal N Nepenaikn kpion ous apxés tns OEKAETIAs Tou
1970 unoxpéwaoav tn xnuik Biopnxavia va otpéyel tnv €peuvd tns otn olvBeon vEwv
Hop@V NAaCTK®Y Nou pnopouyv va anoikodopnBouv otn guon (Biodiacnpeva nia-
oukd) kal otnv avakaduyn peBddwv avakUkAwaoNs Kal ENAvaxpnoipgonoinons Tous.
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Eivair Oépa... Xnueiac

Opuktd kavoypa: eivon frdoyun avty 1 avantodn;

O 2066 auwvag Yapaktpiotnke amrd Ty ave§EAeYKTI) OIKOVOULKL Kot TEXVOAOYLKY avantugn tov Suti-
KOU KGOpov 1) onofa ovvodevtnke and viepratavdlworn) evépyelag. H ouvtpurtiki] moodtyta g evép-
yelag edevbepdvetal pe v Katol) 0puKTOV Kavoipny, 6Ing to netpélato, kat 1) e§dptnorn ané avtd é-
Xel 061 yrioet og €vav avenitpento MOAAEG POPES aVTaymVIoPS yia ToV €AeyX0 TV KOTaopdtonv tous. Ta
kavolpa autd Sev eivatl ave§avtAnta kat og Afyeg Sexaetieg 0 0puKTEG MAoUTog, IIov 1) pUoT) EPTiage pé-
oa o ekatoppipla xpovia, npoPAénetat va e§avtAnel, av katavaddvovtat pe avtd to pvOud. Extég 6-
P¢ ar1é tov kivéuvo e§GvtAnong tov npdtov vAGY, éva copfapd onpeto mpoPAnpatiopot anotedovv ot

nep1BadAOVIIKES EMITMOEIS A6 T1) XPI|01) OPLKTOV KAVOTH®V.

Evéeiktikg avapipovue 611 1@ KQUOAEPLEX OVVEITPEPOVY THUAVTIKG:

® Xto povépevo tov Oeppokrnmiov

www.epa.gov/globalwarming

To gpawvépevo tov Beppoxnmiov eival pia puoiky Srtadikacio Yapn
otnv onofa 1 I'n péver (eot kat virdpyet o). Or avOpdmves Spa-
ot piotyteg SPmg €xouvy avgrjoet Ta aépta tov Oeppoknmuiov Kat -

Swattepa to CO,, pe anotédeopa peyaddtepo pépog vrépubpng a-

rktwvoBoliog va eyrkdwfiletar kovtd otn I'n kot va v vnepOeppai-

vet. “Etot vndpyet kivbovog va adddEet to kAfpa pe ovvéneleg v 18 tov dymv, v avodo trg
otGOpNG TOV OKEAVAV KAt TO TANPUOPLOPa TAPEKTLOV TEPLOXGY, ] HETATPOI] TG00V VEPOU O€

VPGAPLPO, TNV EKOGIA®OT AKPATOV KALPIKGY PALVOREVODV K.G.

g, 1, Lratpsting pro | e Xtnv 6&uwvn Bpoxn (oed. 44)
s Adhor — P . . .
T, http://www.epa.gov/airmarkets/acidrain/
: . I 18 B . ) ) ) )

THIE: : .- Ta o&etdia tov Oefov (SOy) mov mapdyovtat Katd v Kavor) opu-

et JE:‘-,; KTOV Kooty otn) Bropnyavia kat ta o&eidia tov aldtov (NO
NDX ty ‘L i R }1, e a . p ( . N
Sowow so, l s OTOUG KIVITIPEG TWV QUTOKWVITOV IIPoKaAovy v 6&wr) fpoxy, 1)
3 1o, ™ OI10{0 KATOOTPEPEL PVIIEID TTOATIOTIKIG KAN)POVORLAS (pTiatyié-
=3 i # ey i Vo arié pappapo, o5videl to £5apog Kat Ta EMPAVELOKA VEPQ, pie

AnprEErE — = TS e TPAYLKES ENMUIITOOELS 0TV LOOPPOIIQ TWV OLKOCLOT A TMY TOUG.

® 310 PWTOXNPIKG VEPOG
http://hk.geocities.com/xavier114fch/03/03b.htm T —
http:/www.howproductsimpact.net/impacts/photochemicalsmog.htm
To o&vyévo, ot kol vEpoyovavOpakeg kot ta 0&eidia tov al®-
tov (NOy), pe 1 Porjfeta tng nAiakis aktvofoliog, oxnporti-

Couvv 6Cov oty tpondopatpa, 6mov eivar e§aipetikd PAafepd.

To 6Cov padi pe ta o&eidra tov aldtov (NOy) Kat tn) oK6vI) ox1)-

Abrjva 1997.

potilovy To POTOXNPIIKS VEPOG, MOV eival YAPAKTPLOTIKG aoTL-

KOV KEVIPpV pe €viovn) nAtopdvela, 6nwg 1 Abrjva kat to Aog Avtledeg.

Ynapyer Avon; Mupootd otovg opatols mAEov KIvEGvoug yia fia 0lKOAOYIKI] KAtaoTpo@l] ot MoA{-
TG, Ol EMOTHPOVEG KAt ot KuPepvijoelg potdlovv va npoPAnpatiCovial oofapd Kat va mpooavatoifo-
vtat npog Adoeig mov Ba odnyrjoovy oe pia fidoipn avamntogr), émov 1) napaynyr ayadoy kot vinpe-

oy 6e ovvodetetal ard v vofdduion tov neptPdAlovtog.




Netpénalo-Ouaoikd aépio-NMertpoxnpuik@ —

Ye 6,11 apopd v mapaynyn kat ) Staxeiplon g evépyelag, 1 mo Snpo@tArjg Adon) eivat ot avave-
WOLPEG MIYEG EVEPYELOG TIG OTIOTEG AVAPEPOVPE OLVOIITIKG.

1. Kuygéleg kavoipwv-vdpoysvou 2. "HAwog 3. Avepog

4. Buopdla-BiovtiCeA 5. Qkeavol 6. Tewbepuikd nedia

H emotrjpn g Xnpefag €yel avantigel éva oofapo mpoPAnpatiopd yio ) pelmor) tov emkivov-
VOV 000GV 0T1g S1epyacieg oxeSlaopol, Tapaymyns Kat epappoyis XKOV Mpoidvimy, ota maiola
pag véag prdocogiag g Xnpueiag, 1 onoia ovopddletatl Ipaown Xnpeio.

Emypoppatikd avagépovpe pepikég and tig 12 apyés tng Ipdovng Xnpeiag.

1. H npdéAnyn napayoynig anopAftwv
O 0xeb81a0p66 Yla eVEPYELAKT] AIOTEAEOPATIKGTITO
H yp1jo1n avave®doipov Ip@TeV VAGY

H peiwon twv evéidpeonv napaydywv

U RRCO

O 0xeb1a0p66 anotkOSOUI|CI®V TPOTOVImY.
Tpaxuxd 1ov ITavelapiov Zvpunooiov

Tpaowy Xnpeta xer Budowyun Avdnrvéy
http://www.epa.gov/greenchemistry/,

http://www.chemistry.org/portal/a/c/s

!EPQTHZEI}: — AZKHEEIE _

1. a. And u anoteneital, Kal NMSs OXNPATIONKE T0 apyd NePENalo;
B. To apyd netpénalo €ival avaveworyos puoikds népos; Na dikaiodoyn-
OETE NV andvinon oas.
Y. X& noies Siepyaoies npénel va unoPAnBei 1o apyd netpénaio, Mote va
napdayel xpholua npoiévia,
6. Moies gival o1 6UO KUPIGTEPES XPNOEIS Tou NetpeNaiou KAt tn yvpn
oas; Na artofoyhaoete tnv andvinon oas.
2. a. Anoé u anoteneitar Kar NMs OXNPATIOTNKE T0 UAOIKO AEPIO;
B. To Quaoikd aéplo €ival avavewaluos Pualkos Nopos; Na dikalonoyhoe-
T€ TNV aNavinon oas.
Y. Na avapépete tpeis Adyous yia Tous onoious €ival MpotupudTtepo va xpn-
olponoinBei 1o PuUOIKS aépio ws KaUuoluo évavil Tou netpenaiou.
3. Tieival n Metpoxnueia; Na ava@EPeTe €00epa NETPOXNHIKG MPOidva nou
XPNOIPOMOIEITE TNV KABNPEPIVA 0as zwn.
4. a. T eival ta nAaotkd Kal Ye nola XnpIkn aviibpaon napaockeudzovial td
Baoikd ouotatkd Tous;
B. Na avagépete éva nAaoTtKO €UPEIAs xpNans, TN XNPIKNA Elowon Pe Ty
onoia napaokeudzetal, 10 Bacikd cUCTATKO TOU Kal TS XPNOEIS TOU.
Y. Ta noAupepn napdyovial pévo ota epyaothpla; Na Oikaiodoynoete
mv andvinoh oas.
6. Na avagépete tpeis AOYOUS yId TOUS OMoious N XpNon twv NAACTKWOY
eival 16oo d1adedopévn kar 6GUo AGYoUs yIa TOUS 0Moious N xphon Tous
dnploupyei npoPAnpata.

— \hfj




— 3. H aiBavénin

«Oivos euppaivel kapdiav avBpwnou» Waduds 1030s, otixos 15.

H katavadwon afkoodoUxwv MOtV e PETPO €ival and tnv apxaio-
Nta ouvOEeSEPEVN PE TS EUXAPIOTES KAl TS E0PTACTUKES OUYUES NS
avBpmnivns zwhs. Znv apxaia eAdnvikn puBonoyia, o Beds Aldvu-
00s, yia va euxaplothoel to Baoiid s AitwAdias Oivéa tou XApIoe é-
va kANpa apgneniol nou €pepe and pia PakpIvi Xwpa. Na va cuvinpnoel 1o KANPa oto
pakpIvo tou tagidl, WAIEE us pizes tou pe Adonn kai to uAate Siadoxika o éva KOKa-
Ao andoviou, og éva kokano Alovtapiou kal o€ éva kokano youpouviou. O Oivéas Qu-
teye 1o kANpa kail étav €Ryane zoupepd otapunia épaye pepikd kal ta unoénoina ta naé-
TNOE KAl Ta éKave PoUoTo. YUVIOUA O PoUOTOS ZUPWONKE, €yIVE Kpaaol Kal NpOoPEPE Xa-
pd o€ 6oous 1o bokipaoav. Opws 1o kpaoi NNpe ta Kand Kal 1 Kakd Twv ZowV JE 1a o-
nofa peta@épbnke 10 KANPA tou aunefiol. Ltnv apxh tns olvornooias o avBpwnos
kedandei oav nouni, énolos niel napandvw ayplelel cav AIOVIAP! Kal av 10 NAPAKAVE
XAVEl ToV €Agyx0 TOU Kal CUPNEPIPEPETAl AV YOUPOUVI.

"Evvow_s kAe161a: aiBavonn e afkoonikés Babuods e évzupa ® zZUPWMOEIS

Otav Oa éxete pedethoel tnv evétnta autn, Oa pnopeite:

1. Na avagépete napadeiypata yvwot@yv and v KabnpepIvh 0as Zzwh ZUPMOEWV.

2. Na ouoxetizete n dpdon evzUpwy Kal Katadutwv.

3. Na ava@épete 10 OUVIAKTUKO TUNOo, TS PUOIKES I61OTNTES Kal TNV Kauon tns aiBavo-
Ans.

4. Na avagépete napadeiypyata afkoofoUxwv MotV Kal v Npdtwy uAdv and us
onoies napaokeudzovial.

5. Na npoobiopizete neipapatkd my nepiektukotnta twv ankooAoUxwyv Notwy o€ al-
Bavonn.

6. Na eKupdte us ENINTOOEIS TNS KATAxpnons tTou afkoon otov avBpnivo opyaviouo.




H ai®avéndn —

3.1 Zupywoseis - Evzupa

To &id1 nepiexel 0iko 0&U, 1o yiaoUpT yanakuko o&U Kal To KPAo! NEPIEXE
OIVOMVeUUa, N xnpIKN ovopaoia tou onoiou eival ailBavonn h alBudikn
ankodnn. O1 Tp€Is AUTES OUTIES lval OpyavIKES Kal OXNUATiZovTal PE TPEIS
avudPACEIS MoU avhkouv atny idia Katnyopia, Ts ZUPWOEIS. To o€Iké o&U
npokUMtel and v ogikN zOpwon s aiBunikns alkodANs MouU NEPIEXETAl
oto kpaai. To yadakukéd oU npokUntel and t yanakukh zUPwon oakxd-
pPWV Nou nepiéxovtal oto yana kai n aibudikh afkodAn NpokUntel cuvn-
Bws andé v afdkoonikn zUpwaon s yAUKOZNS, EVOs 0AKXAPOU MoU NEPIEXETAl OTO OUTTO.
[Noies avuibpdoeis ovoudzovial ZUUWOEIS,

Zupmaoels ovopdzovtal ol avudpdacels petatponns opyavik@wv ouci®v os annes a-
nAoUotepes Pe th BonBeia €1I6IKWV OPYAVIK@DV OUCIWDV, TWV EVZUHWV.

‘Evzupa n BiokatadUtes ovopdzovial ol Opyavikes EVWOEIS, NPWIEIVIKNS NPOENEU-
ons, N NAPoUCia twv onoiwv au§avel tnv taxutnta XnPIKOV avudpdoswv.

Ta évzupa biapépouv and tous dnious ka-

tanutes otnv: H 6pdon twv evzOpwyv pe Bdon

a. auotnph e€eibikeuon. Eva évzupo ou- tn Bewpia kAleibio0-kieiBapias
vhBws katanUel pia kar pévn avtidpaon. ' ;—-" | ‘

B. au§non wns taxutntas. Eva évzupo undarpial sl T v K ADRGHE! NtV
au€dver tnv taxUtnta ts aviiépaons ne- _ e T s,
piNoU éva eKatoppUpIo POPES, EVMD Ol i

Kolvoi kataAutes Alyotepo. 0 ' '

Y. €undaBeia. Ta évzupa OpouV OE OPICUE- |, - ‘ ‘\\4

M

VES NePIOXES Bepuokpaoiwv kal pH, €Ew

T cvgryononraivo undaspeajsn

anod us Ornoies anevepyonolouvtal. e vl e W e

3.2 AI8avénn n aiBudikn afkoéfn h olvénveuua H H

H aiBavonin, dnAabn H—ﬁli—l!r'—ﬂl-l
(QUOIKN Katdotaon uypo TO YVWOTO OIvonveu-
nukvoTNTa 0,8 g/mL m) ug, eival ,p|,o opyavi- u:uv;[ﬂn
XpMUa aXpWHO KN XNPIKN €vwon pe
oo XOPAKINPIOUKA NPOCOHOIWHA poplako wno C,HsOH. To olvOnveupa
e fgeaio 78.4 °C aiBavorins oe ouvbnkes nepiBdnnovios eivar &-

XpwHOo Olauyés uypd PE XapakINPIoTKA
00PN KAl avapelyvUetal Pe 1o vepd og onoladnnote avadoyia.

3.3 Aikoodikh zUpwon

H afkoodikn zUpwon gival pia and Us NPMTES XNUIKES YETABONES MOU NapaAThPNOE Kal a-
€lonoinog o0 AvBpwnos. AKOUN Kai npwtdyovol Aaoi yvapizav 6t ol yAukoi kapnoi, 6-
nws ta otapuiia, étav agnvoviav yia peydno didotnpa os katdAdnAes ouvBhkes naph-
yayav npoiévta nou npokadouoav pedn.




— H ai®avénn

H afkoodikh zUuwon €ival n .
) . ThuKiln
avtidpaon napaockeuns tns aiba- e
vonns and n yAukozn oOPQWVA | 1,04 (ag) =" 4 2 CHCHLOH (ag) + 2 COs ()
pe tn dinAavn xnpikh &iowon.

viupn

alavdin + dodzidn vou dvipoke

3.4 H xkaUon tns ai®avénns

MEIPAMA H katon tns aiBavofns (neipapa enidei€ns)

1. Xe pia kGya nopoeddvns tonoBetovpe 20mL «ka-
Bapou» ovonvelpatos tou epnopiou (95 %V/v).

. AvéBoupe tnv aiBavonn pe éva onipto (1).

3. TonoBetoUpe éva KpUo yudnivo nothpl pe nodi nd-
vw and i enoya. (2)
Ti napatnpoUpE ota ToIXWHAta Tou notnpiou;
210 T0IXMPATa ToU NotnploU oxnpatizovial otayovi-
b1a vepou, dnAadn ubpatuoi, mou Napdyovial Katd
v Kavuon s aiBavénns kal uyponoloUvial otnv
KpUa enipavela tou notnpliou.

4. Tenniévoupe 10 Nothpl PE aoPECTOVEPO Kal TO €na-
vatonoBetoUpe ndvw and tn eAdya.
Ti napatnpoUpe otis otayoves tou acBeotove-

POU OTO Nothpl;
Ta dxpwpa otayovidla tou aoPeotdvepou anoktouv éva yanaktwm
bes xppa. Autd oeinetal oto avBpakikd acBéotio 1o onoio oxn-
patiotnke dtav 1o d10&eidio tou avBpaka and v kavon tns alBavo-
Ans aviédpaoe e 10 aoBeatdvePO.
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H kauon ts aiBavénns ivar pia €mBeppn avtidpaon katd v onoia napdyetar CO,
kal H,O kal oupPonizetal pe tnv akéAoudn xnuikn eCiowon:
C2H5OH(|) + 302(9) e d 2C02(g) + 3H20(g) + Q

3.5 AdkoonoUxa notda

Qs ankoonoUxa xapaktnpizovtal ta Notd nou nepiéxouv ailBavonn. H nepiekukdNTa
twv afkoofoUxwv notwv o€ ailBavoin ekppdzetal oe ankoonikous Babuous.

Afkoofikés BaBuods gival n %v/v nepiekukdtnta tou afkoodoUuxou notou
oe olvonveupa. Etol, éva kpaoi tou onoiou n gukéta avaypdgel 11% vol nepiéxer 11 mL
olvonveupatos og 100 mL tou.

MEIPAMA Métpnon twv afdkoofik®v Babumyv tou
KpaoioU pe tn BonBsia afkoolépetpou

1. Ye oyKopepikd kKUAIVOPO twv 250 mL pixvou-
HE PEXPI Ta 2/3 Tou UYPous Tou KPaa.

2. BuBizoupe 10 ankooAGUETPO OTO KPAGTi ToU O-
ykopetpikoU kudivbpou, 10 agnvoupe va I-
ocopponnoel kal diaBdzoupe tnv évoeien.

Ye 1 avuotolxel n évoeIEn auth;
H évdein Oeixvel tous ankoonikous Babuous tou kpaaoiou.

Ti Ba kavoupe




H ai®avéin —

Ta adkoondouxa notd avadoya pE Tov TPONo NapaokKeUNns

H aubavédn etvar Aiyétepo pumo-

TOousS 5|GKinOVIOI Q€. y6vo katotpo ond 1o netpélato.
e un anootazdpeva (Kpaoi, unipa), Ewor o1 xépes mg N. Apepuais,

] i o i oL o1oieg €Youv peydAes puteleg
e anootazépeva (ouzo, toinoupo, paki, Bétka k.4.) Layapordapov kat Suvatéuyta
e ndunota n Aikép (TOEPI, KOUAVTPO, PEVTA K.A.). peyGing nopeyoyis abavéing

aé v aAkooAky] {Spwor), 1)

To Kkpaoi napaockeudzetal and v afKooNiKA ZUPWOoN | ypoponooty o kasoo fte
U pouotou, SnAadn tou XUpPoU vwndv otaguicov. H pni- | #ovn efte oe petypa pe ) fevil
, L, 3 v1) (mpdowvn Bevivy).
pa napaokeudzetalr and zUPwWOoN v OaKXApwV Mou Me-
piéxovtal otn BuUvn, n onoia ival kpiB&p! oto apxiké otddio tns BAAcTNons, e NPoobn-
kn ekxuniopatos Aukiokou, nou ts Npoobidel xapaktnpIouKkh yeuon.

3.6 H puoiofoyikn 6§paon tns ai®@avénns

H katavanwon olvonvelpatos o€ pikph noootnta éxel Oieyeptukhn dpdon, evid o€ peya-
An noootnta npokadei uebn. Le véous KATwW twv 18 €1V ynopei va avaoteinel tnv ava-
nwén Kal va npokanéoel BAGRes og zwukd dpyava, ONws T10 CUKWT. XUs PeyanUTEPES
nAikies n katavaddwon pe PEPO npokanei eUPopia Kal O OPICUEVES MEPINTWOEIS OU-
Bannel otnv kadn Aeitoupyia s kapdids. Otav dpws 1o ankodn Katavanmvetal o€ Yeyd-
Aes noodtntes pnopei va dpdaoel oav dSnAnthplo kal va npokadéoel akdun Kai 1o 6dvaro.
H ouvexns xphon adkooAoUxwv MOtV KAtaoTPEPE] TO
OUKWU Kal dnploupyel owpatkn kar yuxodoyikn e€dp-
tnon nou gival yvwoth ws afdkooAiopds. H katava-
Awon afkodn xadapdvel ta aviavakAaoukd Kar yr
auté undapxel auctnph vopoBeoia yia ta épia oto aipa
twv 0dnywv kal npofnénovtal takukof éAgyxol (afko-
t€on). H Eupwnaikn Enitponn npoteivel 1o 6pio afkoon
yla tous odnyous ota kpdtn-pédn tns Eupwnaikns
‘Evwons ota 0,2 ypapudpia avd ditpo aipatos, Ye oto-
X0 TN PEIWON WV QUTOKIVNTOTUK®Y ATUXNPATWV.

!EPQTHZEIZ — AZKHEEIZ _
1
2
2

M. AYEROAE YoM 41 A4
| EopForifge !

1. Tiovopdzetal zOpwon; Na avagépete 6U0 €ibn ZUPMOEWY YVWOTDY and tnv
KaBnuepivh oas zwn.
2. Na cupnAnpwBouv ta keva otnv akénoubn npdtaon:

Ta ... au&avouv Ty ..... Twv avudpdoewy Nou ovoudzovial ZUPWOEIS.
3. Tloles €ival ol oNPAviKOTEPES BIAPOPES evZUUWY KAl avOPyavwy KAtaAuToy;
4. Na oupgnAnpWoete TN xnpikN e¢fowon tns kadons s aiBavoins pe Adyia
Kal Pe unous. AIBavonn + ................ = LoV + vepo
CH3CH,OH (1) + ....0x(g) = vovvveeeeiiee F o 2,5
5. Moios katavadwvel NEPICOOTEPO OIVOMVEUUA, autds nou nivel 300 mL kpa-
ooV 12 afkoodikyv Babumv h autds nou nivel 1L pnupas 5 aAkooAiKmv
Babuwv; Na dikalofoynoete tnv andvinoh oas.
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H ékppaon «to autokivntd pou tpwel noAnn Bevzivny»

Seixvel pia npaypaukémta. O udpoyovavBpakes sival | Tpowés ovopdlovrar ta mpoidvia
. . . . p IOV IPOEPYOVTal ad T GuTd 1 Tat

anoBhKes evEPyeIas TS OMOIES Kafel TO AUTOKIVNTO, YIa

va A€ITOUPYNOEL. Z€ OPIOPEVES XWPES, ONws n BpaziAia, TS, 5 e o B

WS anoBNKES EVEPYEIOS OTA AUTOKIVNTA XPNOIPONOIOU- | ovotatikd.

vtal kal ol afkodAes. Onws ta autokivnta €101 Kal 01 Zw-

vtavoi opyaviopoi kaive dNAes anoBnkes evépyelas nou us Bpiokouv ous tpoés. O a-

NOBNKES AUTES €ival OPYAVIKES EVIDOEIS MOU «KAIVE» O OPYAVIOHO.

{da kat ta onofa mpocAapPdvet o

MAMA, EPXETAI KAnoKAIP! AYTo oy 6E soy EirrAw

KA1 TTPEME} NA ABYNATIS2, E!fWH 071 .4}‘7‘.9 EINAI AIAITA
MoY EINTAN MIA POBEPH AIAITA EZAPANIEHE !
oy TPe:i Mone XoPTa f!

— 0 oFrAMfSMoa XPEIAZETA!I ©1A
TA EFE-“TTFKA EYETATIKA A ~NA AEIToyPrHieL!

‘Evvoies kieibi1d: apivo&éa  duunio e yAukdzn @ £daia ® kuttapivn ® AiNN @ npwreives
e uSaTAVOPaKES ® PpwtooUvBeon

Otav Oa éxete yedetnoel tnv evétnta autn, Oa pnopeite:

1. Na dianiotvete neipapatké tnv Unapén tou GvBpaka Os OPICUEVES OPYAVIKES OUGIES.

2. Na avaQépete Tous onpavikotepous udatdvOpakes.

Na avaQEpete Noles ouoies OVOpPAGzovtal NPWIEIVES.

Na avaépete us Kuplotepes Bpwolges Ainapés ouaies kal tn BroAoyikn aia tous.

Na ekupdte 1o péno twv udatavBpdkwy, Twv NPWIEIVMY Kal Twv AINWY OTous op-

yaviopous.

Na oupnepaivete 6u o GvBpakas ival éva and ta anapaitnta otoixeia s zaoas UAns.

. Na ouvdéete ta kUpia otadia tou kUkniou tou dvBpaka pe diadikaoies avoikodoun-
ons, anolikodoéunons kar avtaniayns evépyeias.

ik w

N o




YbéatavOpakes-Mpwrteives-Ainn —
4.1 levika

MEIPAMA AianiotwVvoUpE nNeipapatika thv tnap§n tou dvlpaka otn zaxapn.

1. Xe pia bano wponoyiou Bézoupe pia
HIKpHh noodtnta, nepinou 5 ypauua-
pla, zGxapns.

2. Me éva otayovOpEeTpo pixvoupe na-
vw otn zaxapn 3-4 otayoves nukvou
BeiikoU o&éos, 10 onoio €ival apuda-
uKS kal deouevel To VePO.

Ti Xppa anéknoe N zaxapn oto CNPEI0 MoU €Necav Ol OTayo-
VES 10U BellkoU o&£os;

Na OUYKPIVETE TO XPWUA NMOU ANEKINOE N ZAXAPN OtNV NEPIOXN
Mou €neoav ol oTayOVES Tou NUKVOU BelKoU 0&E0S PIE TO XpWA
T0U KdpPouvou.
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H zadxapn otav ndvw s néetel Beiikd ofU anavBpakwvetal, dnAadn yivetar dvBpakas
nou €xel yaupo xpwua. Enopévws, n zaxapn nepiéxel AvBpaka Kal avAKEl OUS OPYAVIKES
evioels. H zaxapn avhker enions otn peydnn katnyopia twv Bpentk@y CUCTATKMDV.
©peNuKA cUoTAtIKG OVOPAzoVvidl Ol OUCIES NMOU MEPIEXOVTAl OUS TPOPES Kal
gival anapaitntes yia tnv avanwén Kai cuvtnpnon tou opyavicpou.
Ta Bpenukd ouctauKkd:
® MQPEXOUV OTOV OPYaVIOPO TNV AMNAITOUPEVN EVEPYEIA VIO TN OUVTNPNON TOU,
* NaPEXoUV TS MNPMTES UNES and s onoies oxnpatizovial ta SoPIKE cuctatkd twv I-
OtV TOU OpyavIiopUoU Kal
* puBpizouv tn Asitoupyia tou petafonikod puBuou, dnAadh twv avudpdoewy nou
npaypatonolouvial ota KUtapa.
Ta Bpenukd ouotaukd tagivopouvial o€ JAKPOBPENTKA NMOU NPOCPEPOUV EVEPYEI
otov opyaviopd Kal o€ pIkpoBpentuKd Nou Xwpis va NpooPEépouy evépyeia BonBouv tn
Aeitoupyia tou. H tafivépnon auth ¢aivetal otov Nnapakdtw nivaka.

Mivakas 6: ©penukd cuctatka

napexopevn

e Oeppiba HIKpoOpentika

HakpoBpenukda

ubatdvbpakes (4 kcal/g) Brrapives

peydann Beppida n kcal eivar pia povada evép-
NPwreives (4 kcal/g) YEIQs e v onoia petpIétal n evepyeiakn afia  pEtania Kar Ixvootoixela

evos pogipou  1kcal = 4,184 kJ

Ainn kar édaia (9 kcal/g) vepo

4.2 YéatavOpakes h ocakxapa

H zaxapn (C4,H,,04,) avikel o€ pia peydin Katnyopia opyavikmyv evioswy, tous uba-
tGvBpakes. O1 ubatavBpakes, nepiéxouv AvBpaka, udbpoydvo kal oEuyévo Kal gival N nio
b1adedopévn Katnyopia BPENTKWY CUCTATKM®Y. 210 HOpPIako TUno s zaxapns n avano-
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yia atépwv ubpoydvou kal atduwyv ofuydvou eival 2/1, dnAadn idia pe auth nou cuva-
vtdpe oto podplo ou vepou (H,0).

H ovopacia ubatdvBpakes yia Us eVOEIS AUTES MPOEKUYE and tn olvBeon twv Aete-
wv Ubwp + dvBpakas, yiat noAlés and autés nepiéxouv ta dropa H kal O o avadoyia
2/1 avtiotoixa. O1 udatavBpakes €ival T0 KAUCIPO TWV ZMVIWY OPYAVIOUWV.

O1 ubatavBpakes taéivououvtal o OUO Katnyopies:
* Ta ania ocakxapa N povooakxapites, 6nws yia napadeiypa n yAukodzn kai n

Qpouktdzn e 610 poplakd wino CgH;,06. H yAUKOZN, Nou ovopdzetal kal otapu-
Aoodkxapo, €ival 1o nmio Oladedopévo oakxapo.
Bpioketal ota otagunia, oto pénl kal og andous
@pIyous kapnous. XuvtiBetal ota npdoiva Pépn
TWV QUTMV Kal Kupiws ota euAna katd tn Asitoup-
yia tns pwtoouvBeons.

H @wtoouvBeon eival éva e€aipeukd noAunAo-
KO @aivépevo nou anodidetal ouvonukd and tn
XnuIKA eCiowon:

nAlakn evépyeia

6CO; + 6H,0 xAwpoeuAin

CGH1205 + 602

Katé i pwrtoouvBeon, n nAiakn evépyeia anoBnkeUeTal Pe th JOPPN XNPIKAS EVEP-
yelas ota popla tns yAukozns Kal xpnaolgonoleital and tous zwikous opyaviopous, o-
tav ol ubatdvBpakes katavadwBouv ws tpogn. H yAukdzn gival noAU onuavukn yia
TOUS opyaviopous, yiati puBuizel 1o petaBonioud, ival Nnyh evEPYEIAs yia TOV EYKE-
@ano kal puBpIouKOS Napdyovas yia tnv aptnplakh nieon. Anotenei cuotatkd Tou
aipatos o€ neplekukdTNTa 75-110 mg/100mL, nou au€dvetal oe naBonoyikés Kata-
otaoels (oakxapwodns O1aPnns).

e Tous ouvBetous udatavOpakes, ol onoiol diakpivovtal Ce:

1. ofiyooakxapites h cakxapoeideis, Mou NPoKUNTouv and cuvévwon pIKPoU apib-
poU popiwv anAwv cakxdpwyv Pe tautdxpovn anofonn popiwv vepou Kal EXouv
yAukié yeuon, 6nws 10 Karnapuoodkxapo N 0akxapozn nou €ival n Kolvh zaxapn,
n pantozn kai n Aaktozn, e 6o popiakd wino Cq,H,,04.

yAuKkoézn + PPoUKIOzN — cakxapozn + VePO

Mivakas 7: Xapaktnpiotikoi oNlyooaKXapites

ovoua HOVOOaKXaPIteS nou Bpioketai
ofdiyocakxapitn anoé tous ornoious NPoépxetal
oakxapdzn h zaxapn yAukdzN + GPOoUKTOZN oakxapdteutia, oakxapokanapo
panftdzn yAukozn + yAukdzn kp1Bdap1 zuBonoiias

Aaktozn yAukozn + yadaktozn yéna BnAacukdv kar avBpdnou
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To kadapoocdakxapo €ival o nio yvwotds dloak-
Xapitns, yvwotos Kal ws oakxapozn N zaxapn. xn-
patizetal otous xAwponAdotes Kal and kel Yetage-
petal ota 61deopa dpyava Kal 1ous Iotous, Onou pe-
tafonizetal. Qs anotapleutukn oucia PBpioketal oto
BAaoté tou oakxapokddapou nou kandigpyeital otnv
TPOMIKN KAl UMOTPOMIKAN ZWvn Kal Ot piza twv O0K-
- xapoteutdwy nou kaddigpyouvtal otnv eUkpatn zw-
Zaxyapokdapa ka cakxapoTevtio vn. H zéxapn anotefei nnyn evépyeias yia tov avBpw-
Mo, otov opyaviopo Tou onoiou diaondtal apxikd@ og yAukdzn kal ppouktdzn. H peydan
Ouws katavanwon zaxapns odnyei otnv naxuoapkia.

2. noAUCAKXApPItes N PN oakxapoEeldeis, Nou NPokUNTouV and cuvévwon Peydnou
ap1Buou popiwv anfwv oakxdpwy, ouvhBws yAukdzns, pe tautdxpovn anofonn
popiwv vepou Kkal dev exouv yAuKIA yeuon. O onpavukotepol NToAUCAKXAPITES Eival
10 duuno, n kuttapivn Kal 1o yAukoyovo Pe Koivo poplaké tino (CgH,qoOs),. O1 ev-
O€lS aUTES gival anotéfeoua noAupepiopoU nou yivetal and tnyv idia tn guon Kal
XapaKmpizovial ws ualkG noAupepn.

yAuko6zn + yAlukozn + ... + yluk6zn — apuio (h kuttapivn n yAlukoyovo) + vepo

To apuno anotedei tn yop®n Pe TNV onoia ano-
Bnkevetal n yAukdzn Otous GUTUKOUS OpyaviopouUs.
Xpnaoiponoigital yia v avanwén tou eutou Kal a-
noBnkeletal ota QUUKE KUTIAPA PE T HOPPN TwV
apunidékokkwyv. Tpoges nAouaoies oe duuno €ivar ol
natdres, 1 dnuntplakd, to pUzi kal ta éonpia. XTov
avBpwnivo opyavioud, n didonaon tou apudou ap-
Xizel own otopaukn KolAdTNTa, érnou pe tn BonBeia Tou evzUPou mtuedivn, Nou UNApXeEl
oto odnio, diaondtal Kal Yetatpénetal o€ antdzn, N Onoia otn CUVEXEID PETATPENETA
oe yAukozn pe tn PBonBeia tou evzUpou padtdon nou undpxel oto viepo. O1 avBpwnol
kaAuntouv 10 50 — 80% twv eVEPYEIAKMDVY TOUS AVAYKWV PUE AUUAOUXES TPOPES.

To yAukoyovo eival udatavBpakas zwikNs Npogfeucns Kal anotedsl tn popen pe
v onoia anoBnkevetal n yAukdzn otous zwikoUus opyaviopous. To yAukoyovo ival yia
TOUS ZWIKOUS 0OpyaviopoUus TO avTioToIX0 ToU apuAou Twv QUTKMV OpYyavioPoy, Y’ autd
Kal Xapaktnpizetal ws «zwiké duuioy». Bpioketal 0to oUKWT Kal OTouUs PUS.

H kuttapivn anotenel 10 KUPIO CUCTATKO TWV KUTIAPIKWDV TOIXWHATWY TWV GUUKWOV
kuttdpwv Kal gival n nio diadedopévn opyavikh évwon otn euon. MoAdd and ta napd-
ywya s kutapivns, 6nws 1o xapti, 10 texvntd PetdE) (peyidv), 1o oeAoPAav Nou Xpnaol-
HOMOIEital 0N CUOKEUAOIA TPOQIPWY, N VITDOKUTIAPIVN MOU XPNOIPOMOIETal WS EKPN-
KuKo, éxouv tepdota Blopnxavikn aia. H kuttapivn dev éxel Bpenukn agia yia tov dv-
Bpwno kal yia noAAd zwa, ektds and 10 NPUKACTKA, yiati o opyaviopés tous &€ dia-
O¢tel ta kataAAnAa évzupa yia i didonaon wns. Eival dpws anapaitntn ouacia yia v
kKaAn Agitoupyia Tou evigpou.
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4.3 Npwrteives

O 6pos npwrteivn Npoépxetal and tn AEEN MOwWTOoS, yia va TovIoTEl 0 NpwIelwY pOAos TS
WS OUCTATKO TOU NPWIONAAOUATOS TWV ZWIKMV KAl UKWV Kuttdpwy. Or npwreives €i-
val yeyandopoplakés eVaoels nou anotedolv anapaitnto cuotatkd OAwv twv Eupiwv
OPYQVIOPMV.

ZUotaon Kal cUvOEon TwV NPWIEIVWHOV npwIEivn NPOOBETO OTOIXEID
O1 npwrteives nepIEXoOUV ANapaitnta T QILOGPalpivN
otoixeia avBpaka (C), o€uydvo (O), u-
dpoyoévo (H), dzwto (N) kal onavidtepa
Beio (S), pwopdpo (P), oidbnpo (Fe), xadkd (Cu), payvhoio (Mg), weubdpyupo (Zn) kal
1I0d10 (I). Aopikn povada 6Awv twv
npthIV(bV EI]VG,I @ OUIYOEéG' H, kaBe plotkd v kappogulopdda (-COOH) kat v apivopd-
NPWIEIVN NPOKUNTEl ANG T OUVEVWON | 5, Ny,
noddwv popiwv apivotéwv ta onoia
ouvdgovtal pe évav €161k Oeopo, Tov nenudiko. Le kB npwteivn n ouvdeon auth yive-
tal e pia kabopiopévn kar povadikh afdndouxia. 1o oxnpatopd twv NPWIEiVOV ou-
vhBws petéxouv 20 apivotéa, ek twv onoiwv ta 10 dev pnopei va ouvBéoel o opyavi-
opo6s kal ovopdzovial anapaitnta auivoéga. OPICUEVES TPOPES MOU MEPIEXOUV MPWTEI-
ves, 6nws 1o yana Kal ta npoidvia Tou, 10 KPEAs, Ta auyd, ta ydpid, éxouv uynin Biono-
yikh aia, yiat napéxouv otov opyaviopo ta anapaitnta apivogea.

H enapkns npéoAnyn npwieiviv and tov opyaviopd os kabnpepivh Baon gival ava-
yKaia yia:
e v avanwén tou
* TN oUVTNPNON TOU KAl TNV aVUKATa-

OTAON TWV NPWTEIVMV MOU XAVOVTAl Ikttt st

oibnpos (Fe)

Kazeivn PWoP6POos (P)

Ta apwogéa eival opyavikEg eVAOOELS Pe KOWVE XOPOKTY)-

ané tous 10toUs pE ta Plodoyika u-  afavivn yfloutauIviké of0
Vele} Badivn ydoutapivn
* TNV NApaywyn evEPYEIQs EUPEDA, O-  Aeukivn apyvivn
av N npwrteivn xpnolgonolgitar yia |goRAEUKivn Auaivn
v napaywyn yﬁuuKozns, OF MEPl-  oivn Gubivn
MIWOEIS €VIOVNS PUIKNS doKNons, ) )
B A B Bpeovivn @aivudanavivn
e N oUvBeon evzUpwy, 6nAadn Plo- i
KataAUTAV, oppovay, 6nws n adpe- 0! tupooivn
vanivn, kaBms Kal popiwv nou pe-  Hedeovivn tpuntogavn
tapépouv dnnes ouales, aonapayivikd ogu npodivn
° TNV Napaywyn avuowpdtwy, dnda-  yAukivn aonapayivn

6n e1bIKDV NPWTEIVDY, NOU aVUOTE-
Kovtal o€ ouaies-elofoneis otov opyaviopd Nou oV KAVOUV Va VOOEI.
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4.4 Ainn ka1 élala TroEL TTAOYSIES ££ AITAPA
Ta Ainn kar ta éAaia eival Bacikn katnyo-
pia Bpenukwyv udwv kal anotefolv onua-
VUKN MNyN evepyelas. Avhkouv otnv opad-
6a twv QuoIk®V UAdv nou ovopdzovial
Ainidia. And xnpikn anoyn, oo ta Ainn
600 Kal ta éAaia €ival Peiypata eVvoewy
(eotépwv) Nou npokUuntouv and v avti-
dpaon opyavikwyv o&éwv pe yAukepivn. O1 evioels autés ovopdzovial yAukepidia.
Ainn ovopadzovtal ta peiypata yAukepidiwv nou eival oteped oe ouvnOels

Oepuokpaciss kal édaia autd nou Mivakas 9: Ainn ka1 éAaia

gival uypa. e 6,u apopd v NPoE- BoUtupo nnatéAaio
Aeuoh tous Slakpivovtal oE: Bobivé Ainos xBugaio
* zwika Ainn kai édaia x0lpIvé Ainos HoUPOUVEAQIO
* @uukd Ainn kai élaia An. CAn.

Ta Adinn kar ta édaia éxouv peyann BOGTUPO TOU KaKGO cAai6Aabo0

Bionoyikh agia, yiat:

a. e€aopanizouv onpavukd PEPOS NS
anartoupevns  evepyelas. Katd 1o
petaponiopd, 1 g Ainous anobibel
9 kcal, evdo 1 g ubatdvBpaka h
npwrteivns anodider 4 kcal,

B. e€aopanizouv ta anapaitnta Ainapd o&éa, nou dev unopei va cuvBéoel o opyaviopos,

Y. LETa®Epouv us anapaitntes Ninodianutés Pitapives A, D, E, K,

6. epnodizouv tnv anwAeia Beppdtntas and 1o owpa Kal étol cupPaniouv otn diath-
pnon s Beppokpaoias tou o€ puaolonoyikd enineda.

Boutupo tou kokkogoivika  nAiEAalo
kanapnokénaio
ooyiénaio
ocouoapénalo

Aivédalo k.An.

4.5 O kUkios tou avBpaka otn ¢puon

Ta éropa dvBpaka otn puon xouv NdN nAikia ndvw and éva S10eKatopuUpIo Xpdvia Kal

_ «npooPnénouv» o€ éva pénnov nou e-
Mapaywyn CO; or Sieraroppipio TovVoUS ETNOIWE ; ; 5 ;
(Minyi: Chemistry in context! 2000) ueis o1 GvBpwnol Oev pnopoupe va ¢pa-
" vtaotoupe 6u Ba undpxel. AUTh N OUvE-
E wkzuvol B 3
0 xela ns UAns diaogadizetal pe tn ouve-
:I Bavamvei XN UETATPONh O SIOPOPEUKES LOPPES
s Danvoivizon Kal NePIYPAPETal OT0 OKItoo NS eNOpE-
= vns oenidas, 10 onoio aneikovizel tov
3 O wmomgiioisy . . .
" oish kUkflo tou avBpaka otn ¢puon.
o B opukTit Kadaupa
]
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ZupBodizovrai: pe kékkiva BéAn — ol kauoels ® pe npdoiva BEAn — n wtoolvBeon e pe ykpl BEAN — ta
npoidvIa opyavikns anocuvBeons o pe unie BéAn — annes avianiayés (didAuon, nupdAuon)

| AtpEzroaioor |

O GvBpakas PETAPEPETAl CUVEXDS and TV aTUdOPalpa oto €0aPos Kal Tous WKeavoUs NS
s kal avtiotpoga. Opiopéva putd neBaivouv kal anocuvtiBevial eNeuBepwvovtas O1o&ei-
610 tou dvBpaka, v idia ouyph nou oplopéva dNla pnaivovias otnv 1po@ikn afucida
petatpénovtal os d1oEeidio tou GvBpaka, vepd kal dnda andd podpia. To dioegidio tou Av-
Bpaka ekAvetal and tous KPAtNPes npalcteiwy, I didonaon aoectoniBIKWY NETPWPAE-
WV, TOUS wKeavoUus Kal tnv avanvon zawv kKal avBpwnwy. Meydnes noodtntés tou napd-
yovtal ané i XpNon OpUKTWV Kauoiywy yia Kivnon, Béppavon kal napaywyn NAKTPIKNAS
EVEPYEIQS Kal and TS NUEKAYIES O OAOIKES EKTATEIS.
H ouveiopopd tns avBpwnivns dpaoctnpidtntas otnv napaywyn loeidiou tou Av-
Bpaka eaivetal oto akdéAouBo didypappa.
Luveiogopi Tijc avBpdmng dpustypotres KaBe xpobvo anmopakpuvovtal and v
ato CO, atpgéopaipa nepinou 200 GioekatouuU-
pla tévol dvBpaka ws O1o&gidio tou dv-
Bpaka. Ané autous 110 dioekatoppupia
tovol b1o&g1diou tou dvBpaka anobnkeu-
ovtal otoV 1010 TV GUIMV pE tn O1adika-
oia tns pwtoolvBeons kal 93 dioekatop-
E Biopnyavia W peragopic Oaonxh hUpla tévol diadvovtal otous wKeavous
O &iapopeg yofoac Bepmopixi Kal xpnolgonolouvial o€ XNpikés Kal Pio-
Adoyikés Oiepyaoies and 1o nAayktov.
2TOUS wKeavoUs oUCOWPEUETAl KUpiws ata 6otpaka kal ta kopdnnia kal and Kel P ap-
yés biadikaoies Bpiokel 10 dpoduo tou NAAI yia TN OtePId PE TN popPh aoReotoniBikwv
Kal dAdwv netpwpdtwy. O1 kukAikés Gladikaoies nou AauBAvouy xwpPa €xouv ws ano-
éneopa va anokaBiotatarl pia agiloBavpaoctn duvauikh 1I00pponia, Katd tnv onoia kKa-
tavanvetal oxeddv 6oo d1okeidio tou GvBpaka napdyetal.
O kUkAos tou avBpaka gival n kukAikn diadikacia pe tnv onoia o GvBpakas
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zZwiKoU Bacif€iou kal avopyavou KOGHOU.

Ta teneutaia xpoévia n avBpwnivn dpactnpidtnta au€avel tnv no-
o6tnta tou CO, katd 3 dioekatoupupla 1dvous KABe xpdvo, e ano-
ieopa n dlatdpagn s nepiBaniovukns Icopponias Kal tnv -
@dvion npoPAnpdtwy, 6Nws 10 AICIPO Twv NAywv otous NdAoUS
Kal tnv Epnuonoinon, e€aitias Tou Galvopévou Tou Bepuoknmniou.

http://www.cotf.edu/ete/modules/carbon/efcarbon.html
http://earthobservatory.nasa.gov/Library/CarbonCycle/

O avBpaxag, efvat adrjbeia, eivat éva ototyeio povadiks. Eivat to povadiké mov E€pet va Sévetat jie Tov eavtd Tov og
Hakpiég otépees aAvoideg Ywpis peydAn onatdAn evépyetag kat oty {on ent )¢ I'ng (t1) pévr mov yvopilovpe péxpt
topa) TéToteg advoideg eivar anapaittec. I' avtd o dvBpakag eivat to ototyeio-kAetdi twv {OViov Gvimy.

‘Opwg 1) poaymy1 tov, 1) eloo8¢ Tov oToV 0pyaviké KGopo, Sev eival e0koAn kat npémnet va akolovdijoet pia
vnoypewTiky Kat prepdepévn) nopeia mov Stadevkdavinke pévo ta tedevtaio ypévia (Kot mdAt 6t teAeimg). Av 1) op-
yavikomnoinon tov dvbpaka e Adppave ydpa kabnpepvd yopo pag (oe moodtyteg Stoekatoppupioy tévov kde
efdopdda), omovdijote vidpyet To mpdovo Ypwua evég pvAdov, téte Oa g Stvape tedeing Sikatopatikd to Gvopa

tov Batdparog.
TIPIMO AEBI, «<To HSplOBlKé Olj()‘[t]l.la», EIKOXTOX AIQNAY, EKAOXEIX KAXTANIQTHXE

!EPQTHZEIZ — AZKHEZEIZ _

1. H zGxapn avhkel ous opyavikes evaoels. Na nepypAYeTe Yia NEIPAPATKA pé-

Bobo n onoia va anobeikviel 6T n zdxapn nepiéxel AvBpaka. 1
2. a. Xe noies peydnes opddes diakpivoval ol ubatdvOpakes;

B. Na avagépete tous ubATAVBPAKES MOU AVAKOUV O KABeWId and tus na-

pandvw opades kal avapépovial oto BiRAio oas. 2
3. Moles €ival ol Hopikés HOVABES TwV NPWTEIVDVY; 3
4. Moia gival n Biodoyikn agia twv NPWIEiV@V yia Tov avBpdnivo opyavioo; 5

5. a. oies €ival ol KupIdTEPES NINAPES OUTIES;
B. Moles AiNapés ouaies xapaktnpizovtal ws AMN Kal noles ws €Aala;

Y. Na avagépete opiopéva €ibn Aindv kal enaiwv. 4
6. TMola gival n Bionoyikn afia v AINap@y oUcImY yia Tov avBpnivo opyaviouod; 4,5
7. e 100 mL ppéokou yanaktos (nAnpous) nepiéxovial 3,2 g Nnpwreivay, 4,6 g

ubatavBpdkwy kal 3,5 g Ainapv. MNMoéon evépyeia e€acpanizete, av nieite

éva nothpl gpéoko yana; Mepiexdpuevo notnpiot 200 mL. 5
8. Na avuortoixioete us ouacies tns othAns | pe ta otoixeia twv otnAov Il kai lll
Ztndn | TtnAn I ZtnAdn Il
Ainapn ouaia Ei6os Ainapns ouaias Mpoéneuon
e efaiviado ® ZWIKA
e goyiénalo e Adinos
* Boutupo
e pyoupouvenalo
¢ BoUtupo Tou Kakdo e ¢daio 4
e nAigdaio ® QUTKN
9. Ti evwooUE PE TNV €KPPaon «KUKAOS Tou GvBpakay; 6
10. a. Ti ovoudzetal pwtoolvBeon; 7

B. Moios 0 pdA0os NS pwtoolvBeons otov «kKUkAo tou dvBpakay;
11. Na avapépete tous OUO oNPavVUKOTEPOUS TOWEIS Tns avBpwnivns dpactnpld-

tntas nou oupPBdandouv otnv napaywyn dio&eidiou tou AvBpaka.




— Me diya Aéyia

Ynv evotnta auth PeAETNoape XNPIKES evoels Tou avBpaka, dSnAadn op-
YQVIKES EVAOEIS OI OMOIES €ival onPavukés yia 1o BIotkod eninedo twv av-
Bpdnwv, tnv evepyelakn ayopd, t Blopnxavia Kai v oikovopid, afnd
kal tnv idla tn zwn.

e O1 ubpoyovavOpakes sival ol anNoUCTEPES OPYAVIKES EVAOEIS. A-
notenouvtal pévo and avbpaka Kai udpoydvo Kal €ival CUCTATIKA Tou NETPeNQiou Kal Tou Gpual-
KoU agpiou. O1 udpoyovavBpakes pe Baon tn dopn tns aduacidas tous diakpivovial o dkukAous
Kal KukAikoUs kal pe Baon 1o €ibos twv deoumV Petagl twv avBpaKwy O KOPECLEVOUS KAl aKO-
peatous. Kaiyovtal pe 10 ofuyoévo tou aépa npos CO, kal H,O, étav n kavuon eival aeia kal
npos CO n aiBann kai H,O étav sivar ateAns.

e To netpéalo Kai 10 PUOIKG aéplo oxnuatiotnkayv oto unédagos ts INs and tnv anoiko-
ddpNnon opyavikwy UAWY nou eykAwRiotnkav o cuvBNKeS UYNADY BEPUOKPATIMY KAl METEWV.
To netpénalo nou avideital e s YEWTPNOelS ovopdzetal apyo retpénaio Kal Petapépetal ota Oiu-
Aiothpia, énou ugiotatal anoBeiwon kal kAaopatkn andotatn. Ta kAdopata tou netpelaiou
xpnolgonolouvial ws kauoiya Béppavons kai kivnons, aAdd kal ws noAUtun npdt UAn yia thv
netpoxnpikh Propnxavia. To uoiké aéplo eival peiypa aépiwv udpoyovavBpdkwy pe Aiya dtopa
avBpaka, pynopei va xpnaipgonoinBei ws kauaoluo avti tou netpeaiou diacpanizovias e€oikovod-
pnon evépyelas, peiwon s e€dptnons and to netpénaio Kal kabapdtepo nepiBaniov. Inpav-
K& npoidvta s NeTpoxnpikns Blounxavias €ival ta cuvOetikd noAupepn ta onoia npoku-
ntouv and n ouvévwon peydiou aplBuoU popiwv idiwv h SIPOPETKWDY OPYAVIKDV Uopiwy,
nou ovopdazovial HOVOUEPN.

e H a1Budikn adkooAn n ailBavéin n oivénveupa (CH;CH,OH ) napdyestal and v an-
kooAlkh zUpwon ts yAukdzns pe tn BonBeia evzUpwy nou ovopudzovtal Zupdoes Kal gival 1o
KUpIO cuotatko Twv ankooAoUxwy NOTwV.

ZUPWOEIS OVOpAZovVTIal Ol avUIOPACEIS UETATPOMNS OPYAVIKMDV oUCIV o€ dAnes anAoUoTePES
e In Bonbeia evzupwv, dSnAadn BiokataAutwy.

e O avOpakas €ival 10 KUPIO CUCTATKO TwV EVAHOCEWY ths zwns, dnladh twv udatavBpd-
KWV, TWV NPWTIEVQY, Twv AINMV Kal twv eaiwv nou eival ta Bpentkd cuotatkd.

O1 ubatavOpakes N adkxapa SIAKPIVOVTAl OE LIOVOOAKXaPITeS, ONws N yAukdzN nou ota pu-
¢ napdyetal Katd i pwtooUvBean, Kal o ouvBetous udatdvBpakes, dnws o Sloakxapitns Ka-
Aapoodkxapo N oakxapdzn, kal ol noducakxapites duuno, yAukoyévo kal kuttapivn. O npw-
teives sival ta noAupepn Twv apivo&éwy Kal anoteNolv To NPWTEUOV oUoTATKO AWV Twv Y-
Biwv opyaviopy. Ta Ainn kal ta éAala ival onpavikh nnyn vEPYEIas yid ToUS 0pyaviopous, Tous
e€aopanizouv ta anapaitnta Ainapd oféa, petapépouv us Ainodianutés Bitapives kal cupPan-
douv otn diathpnaon s Beppokpacias Tous.

O avBpakas otn Uon BPIoKETal O€ PIa OUVEXN avaKUKAWON, HEOW TWV EVAOEWDY TOU, HETA-
€U tou QuTKOU, ZwIKOU kal avépyavou PBaciieiou (kUkAos tou avlpaka).

Anavtr’welﬁ ouG aoknagelg tng evétntag 3:

Xnpeia tov avepaka

O1 uSpoyovavOpakes YPaUuN 6a ta ovopaTta €Xouv ws NPMTo cUVOE-

1y. Opyavikés evaoels givat: i, i, ii, iv Ydpoyovav- UKS Npon- Kal ws katdAnén -10. Kai ous 2 ypap-
Bpakes eival: ii, iii yiat anotedouvtal pévo and pés S1apEPouV 0to 20 OUVOETIKS TOU OVOUATOS.
C,H.

36. Au€dvetal 6oo au€dvetal o apIBos atdpwy

3a. qiBavio aiBévio aiBivio GvBpaka.
KOPEOHEVOS  OKOPEOTOS — AKOPEOTOS
npondvio MPOMEVIO nponivio H aiBavoin
KOPEOHEVOS OKOPECTOS — AKOPEOTOS 2. évzupa, axutnta
pedavio 4. ofuyovo, diogeidlo, avBpaka, 3,2, COy, 3, H,O
KOPEOHEVOS 5. Autés nou nivel ynupa katavaidvel 50mL al-

3B. Tt 2n owAAN: CyHyy Bavonns, evid autds nou nivel kpaoi 36 mL.

3y. Ztnv 1n ypapun 6ia ta ovopata €xouv ws npd-  YéatavOpakes-Mpwteives-Ainn
10 ouvBsuko aIb- kal ws katdAnén -10. ftin 2n 7. 125,4 kcal




AiBavoAn n olvénveupa ovopdzetal n
anfkodAn pe wno CH3CH,OH n onoia na-
payetal and v ankooAdikh zUuwon s
yAukozns kal anotenel 1o KUPIO ouoTaTKO
TWV OIVOMVEUUATWOWY NOTMV.

Afas eival kGBe xnuikh évwon n onoia
anotedeital ano 16vta Kal ynopsi va npoku-
wer and v e€oudetépwon evos 0&éos anod
uia Béon.

Afkania ovopdzovtal 1 otoixeia s 1ns
opadas tou neplodikou nivaka, nAnv tou
ubpoyoévou.

Afkanikés yaies ovopdzovtal 10 otoIXeia
s 2ns opddas tou nepiodikou nivaka.
Afkoodikés BaBpds ovopdzetal n %viv
NEPIEKTKOTNTA €vos ankoonouxou Notou o
OIVOMVEUWQ.

Afdoyéva ovopdzovial ta otoixeia s 17ns
opddas tou neplodikou nivaka.

Andn avukatdotaon ovopdzetal n avt-
dpaon otnv onoia éva pétaino avukabiotd
Kauévta udpoydvou o opiopéva dlanupa-
ta o&wv N 16via evés annou petaniou Al-
yotepo SpaotkoU and autd os diadupatd
0U.

Atopikés apiBuos ovopdzetal o apiBuds
nPWTIoViwv Tou Nuphva evos atdpou.

Bdon, oUppwva pe tn Bewpia Arrhenius,
ovopdzetal k&Be évwon, n onoia, étav dia-
Auetal oto vepd, napéxel avidvia udpoteldi-
ou, OH~.

Baoikoés xapakthpas ovopdzetal 10 oUvo-
Ao TV KOIVAV IS10TATWV Twv BACEWV.

AgiKtes gival 01 XNPIKES OUOIES MOU TO XPW-
pa tous afndzer avafoya pe to pH tou dio-
Aupatos oto onofo npoatiBevtal.

‘Evzupa n BrokataAUtes ovopdzovial ol
NPWTEIVIKAS  PUONS OPYAVIKES OUOIES Ol
onoies au&dvouv thv taxdtnta pias zUpw-
ons.

E€oubetépwon ovopdzetal n aviibpaon:
H*(aqg) + OH(aqg) — H,0 ()

M

Ae§i1ndyio

Euyevn aépia ovopdzovtal ta otoixeia s
18ns opddas tou neplodikoU nivaka, ta
onofa eival xnpikd adpavi.

Zupmaoels ovopdzovtal ol avudpdoels Jeta-
TPOMNNS 0PYaVvIKWVY ouciwv og difes andou-
OTeEPES e N fonBeia evzUpwy.

©penuka cuotatika ovopdzovial O Ou-
ofes nou NapPdévovtal and us TPOPES Kal
xpnoigonoloUvial yia Ty avantuén kar ou-
VINPNON TOU OpYaVvIoHOU.

I6v €ival éva Qopuopévo GTOPo h OUYKPO-
TNPA aTOPWY Nou NpokUntel pe anofon i
npoéonyn nAektpoviwv. To apvntikd Goptu-
Op€vo ovopdzetal avidv Kal 1o BeTka popt-
OMEVO OVOPGzeTal Kauov.

Katon ovopdzetal n xngikh aviidpaon
evOs OtoIXelou N pIas XnPIKNS €vwons pE
o€uyo6vo n onoia ouvodeUetal and napayw-
yh BepudtnTas Kal pwios.

KAaopaukn anéaotagn eivar n diadikacia dio-
XWPIoPOU evés UypoU peiypartos pe Bdon ta dia-
QOopETKd onueia BPacuoU Twv CUCTATKWY ToU.
KoviGpata ovopdzovial 10 peiyyata nou
xpnolgonoloUvial ous OIKOOOoWES yia N
oUVOEON TwV 0IKOSOPIKMY UAIKDV.
Kpdpata sival ta udikd nou anotefouvial
and dUo n nepIcOOTEPa OToIXEla and ta
onoia 1o éva touddxiotov eival pétanno Kal
gU@avizouv us 1016TNTES Twv Petdniwy.
Kukios avBpaka sivar n kukAikn diadika-
ofa pe v onofa o GvBpakas kal ol eVioels
Tou avakukndvovial petaty tou euukou,
ZwikoU kal avépyavou Paaifeiou.

Aindoparta gival ouoies ol onofes npoaotiBe-
vial oto £€6a@os yia va avaninpwoouy td
otoIXeia Ta onoia katavanovouy ta eutd.

Métanfia ovopdzovtal ta OtoIXEia TOU ne-
plodikoU nivaka ta onoia epgavizouv éva
ouvono KoV 1610ThTwy, dnws peydnn nu-




— A&§indéyio

Kvotnta, Bepuikh Kal NAEKTPIKA aywyIpdtn-
10, OTEPEN QUOIKN Kataotaon Kal dnAes.

Opada ovopdzetal kGO katakdPUPN oth-
An tou nepiodikoU nivaka.

‘O&ivn Bpoxn ovopdzetal n Ppoxn Otav 10
pH tns eival pikpotepo ano 4,5, dnAadn on-
HaVUKG PIKPOTEPO anod 10 pH tns Kavovikhs
Bpoxns.

‘O€Ivos xapaktnpas ovoudzetal 10 olvo-
Ao TwV KOV I810TATWY TV 0EEWV.

0€U, olpowva pe n Bewpia Arrhenius,
ovopdzetal kGBe évwon n onoia, 6tav dia-
AUetal oto vepd, napéxel Kauodvia udpoyod-
vou, H*.

Onukés ives gival ouvBeukés fves and yua-
A uynAns kaBapdtntas, to onoio napa-
okeudzetal and xanazia, kal xpnaigonolou-
VIal yia T petddoon tns akuvoponias.

Mep1odikos nivakas gival o nivakas katd-
Ta€Ns TV XNPIKMOV OToIXEiwy katd autovia
atopIk6 apiBuo.

Mepiodikétnta €ival n pe kavovikd 1poéno
enavaAnyn evos eaivopévou h pias 1I516TTas.
Mepiodos ovopdizetal kGBe opizévua ypap-
U tou neplodikou nivakda.

MNetpénalo ovopdzetal 1o PelyUa Uypwy Ku-
piws udpoyovavBpdkwv 0 oMnoio oxnuati-
OtNKE ot PUoN o€ undyeies N unobando-
oles KoIAGTNTES and v anoikoddunon op-
yavikwv uAwv o€ ouvBnkes uynimv Beppo-
KQQOIWV KAl MIECEWV.

pH &ival évas apiBuds nou petpdsl v ne-
plekukotnta evéds udaukol dianupatos oe
Kauovta ubpoyovou, H*, Kal pas enitpénel
va xapaktnpizoupe éva didAupa ws 6€ivo n
Baoikd h oudétepo.

Mexapetpikd xapti eivar éva €1dikd xapu
eunoucuévo oe peiyua Slapdpwv OeIKTOV
nou pas enitpénel va Petpdpe 10 pH evos
dlaAupatos katd npocéyyion.

Mexapetpo eival éva nAEKTPOVIKO dpyavo
npoadliopiopol tou pH evés diaAupatos pe
peyann akpifeia.

MoAupepn ovopdzovtal o PUOIKES h GUV-
Beukés ouaies 1wv onoiwv ta pdpIa NPokU-
ntouv and t ouvévwon peydnou apiBuou
HOpPiwV HOVOUEPDV.

Mpwteives ovopdzovial ol YakpOPopIaKEs
EVIDOEIS Ol OMOIES MPOKUMTOUV aMO TN OUVE-
vwon pe kaBopiopévn afdnfouxia peya-
Aou apiBuou apivoéwv pe nenudikous Se-
opous.

Toipévto ovopdzetal to udatonayés kovia-
ya 1o onoio napaokeudzetal and aofeotd-
fiBous o€ nocootd 75% kar apyifonupitiké
unikd og Nocootd 25%.

Y&atavOpakes n cdkxapa ovoudzetal pia
peyann katnyopia opyavik@v eVAOOEWY Nou
nepiéxouv dvBpaka, udpoydvo kal ofuyo-
vo. To ubpoydvo kail 10 ofuydvo ouvnBws
Bpiokovtal ato pdpio s évwaons os avano-
yia atopwv 2:1.

Y6poyovavBpakes ovopdzovtal ol opya-
VIKES XNPIKES ouaies ol onoies anotefouvtal
pévo anoé avBpaka kal ubpoyovo.

Duoikd aéplo ovopazetal 10 A€PIOo pEiyua
HIKpV ubpoyovavBpdkwy, Kupiws pebavi-
OU, TO OMoi0 OXNPATOTNKE OE PUOIKES KOI-
Aotntes and v anolikodopnNon opyavikwy
UiV Kal xpnaolgonoleital ws Kaualpo.
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Me anépaon ts EAAnvikns KuBépvnons ta didaktika BifAia tou Anpo-
ukou, tou lTupvaciou kar tou Aukegiou wunmvovtal and tov Opyaviopo
Ekbdooews Aibakukwv BifAiwv kar diavépovial dwpedv ota Anpdoia
rxofeia. Ta BiPAia unopei va iatiBevial npos nAnon, 6tav eépouv
BiBAidonpo npos anddeiEn s yvnoldtntds tous. K&Be avtituno nou
dlatiBetal npos nwanon kai &g pépel PiRAIGonpo Bewpeital kAgwituno
Kal o napaBdns Siwketal oUpewva Pe us d1atd&els tou dpBpou 7 tou
No6pou 1129 s 15/21 Maptiou 1946 (DEK 1946, 108, A).

Anayopeuetal n avanopaywyn onoioudnnote tuApatos autou tou Pifdiou, nou
kaAuntetar and dikaiwpata (copyright), i n xpAon tou o€ onolabAnote LoPPn, XwpIs
n ypant dabeia tou MNaibaywyikou Ivotitoutou.
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