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Y1roypa@ni KaBnynTA/TpIaG: ..........ccevvvevnennnn..

Odnyieg:
e To €€eTaOTIKO doKiplo atroTeAeiTal atTd dwdeka (12) oelideg.
e To €€eTaOTIKO OOKipIO atroTeAEiTal ATTO TPia pépn, A’, B kai M.
e Na aravrTAoeTe o€ OAa Ta péPN.
e To £€eTaOTIKO doKiplo Babpoloyeital pe ekatdv (100) povadeg.
¢ Na XpnOIMOTTOINCETE TTEVVA XPWHMOTOG UTTAE.
o Acgv emiTpérreTal n Xpron 510pOwTIKOU UAIKOU.
e EmrpétTeTal n xprion HOVO pn TTPOYPAMHATIOMEVWY UTTOAOYIOTIKWV
MNXOVWV.

Xpnoiua dedouéva

2xeTIkEG ATopikéG Madeg (Ar) :

H=1 C=12 N=14 0O=16 Na=23 Mg=24 S=32 Cf=355
K=39 Ca=40 Mn=55 Fe=56 Cu=63,5 Zn=65 Ba=137
T1a0epéc HAekTpoAUTIKAG AldoTaonG: Kcnscoon = Knms = 1,8 x 107

FpappOpOPIaKOG OYKOG agpiwv (0€ KaVOVIKEG OUVONKES) = 22,4L

Zelpd dpaoTIKOTNTAG METAAAWY (aUEnoN):
Hg, Ag, Cu, H, Pb, Fe, Zn, Mn, Al, Mg, Ca, Na, K




MEPOX A’: Epwtioceigl -4

Na atravrioeTe o€ OAeg TIG epwWTAOEIG 1 - 4.

Kafe opOn kai TTARpng atmrdavrnon BaduoAoyeital pe mévre (5) povadeg (cUvoAo
20 povadeg).

Epwtnon 1
A) Tloieg XNUIKEG avTIdOPAOEIG XapakTnpidovial wg €eEWOEPUEG KAl TIOIEG WG
evOOOEPUEG; (Mov. 3)

e O1 avridpdoeig Tou gAeuBepwvouv evépyela UTTO pop@n BEpuOTNTAG OTO
mwePIBAAAOV ovopddovTal EWOEPUES, EVW
e Ol avTIOPACEIG TTOU ATTOPPOPOUV EVEPYEIN UTTO Hop@r BEpPOTNTAG ATTO TO
EPIBAAAOV ovopddovTal evOOBEPUEGS.

(2x1.5)

B) Aivetai n avridpaon: H, + % 0,—* H,0 AH= - 241,8KJ

Na Tnv XapakTnpPioeTe wg evooBepun 1 €wBepun. Na SIKAIOAOYNOETE TNV ATTAVTNON)

0aG. (bov. 2)
ESwOepun .

ApvnTikN evBaATTia avTidpaong (2x1)
Epwtnon 2

A) Na uTToAoYioETE TIGC CUYKEVTPWOEIG TWV IO0VTWY TTOU TTPOKUTITOUV aTtrd Tn d1doTaoN
TWV NAEKTPOAUTWY OTA TTAPAKATW UdATIKG dIaAUuaTa: (bov. 3)

a) AiGAupa Na,SO,4 0,1 M

Na,SO, ., 2Na* + S0,”

1mol 2mol 1mol (0.5)
0.1mol X1=0.2mol X,=0.1mol (0.5)
[Na'] =0.2M , [SO4*] = 0.1M (0.5)

B) AiGhupa CHsCOOH 0,02M

CHsCOOH -+ CHsCOO + H'

[H]1=VvKC =v0.02x1.8x10-5 =6x 10* M
(1)

[CH;COO] = 6 x 10* M (0.5)
B) Na utrohoyioete Tn otaBepd didotaong Tou VITPWOOUG oﬁéo% HNO,, av eivai
YyVwaoTo o1 autd o€ udaTikd didAupa 0,01M eAeuBepwvel 2,67. 10 mol/L kaTiovTwy

uSpoydvou (HY), otoug 25 °C. (pov. 2)

HNO, «=* H'+ NOy» (0.5)



K=[H"]?/C 1)
K = (2.67x10%) /0.01 = 7.1 x10™ (0.5)
Epwtnon 3

2TO EPYACTHPIO TNG XNUEIOG KAVOUME TNV TTIO KATW TTEIPANATIKY dladikaaoia:

TotroBeToUPE PE OTTATOUAQ, 0 QOKIUACTIKO CWANVA, PIKPR TTooOTNTA XAWwPIOUXOoU
appwviou, NH4CI. MNpooBétoupe 2—-3 mL didAupa udpoteidiou Tou vaTpiou, NaOH 2M
Kal Ogppaivoupe eAa@pd Tov OOKIJACTIKO CWARVA.

Na aTTavTioETE OTIG TTIO KATW EPWTHOEIC: (4 x 1,25=pov. 5)

A) Ti Ba TTapatnpAcoupe 0ToV dOKIYAOTIKO CWARVQ;

Oa TTapATNPAOOUE APPICTUO.

B) MNwg xapaktnpidete TN HUPWAIA AUTA TOU TTEPIEXONEVOU TOU CWARVQ;

H pupwdid gival aITOTTVIKTIKNA.

N Na ypdwere T XNMIKA avTidpaon TIOU TTPAYMATOTIOIEITAI OTOV OOKINAOTIKO
OwAnva.

NH4C|(S) + NaOH(|) —> NacCl ot NH3(g) + H20(|)
A) Na TTeprypayete £vav TpOTTO AviXVEUONG TOU QEPIOU OTNV TTIO TTAVW avTidpaon.

Me mukvo HCl. —> A&guKOGg KATTVOG I AETTTOKOKKO AEUKO OTEPED

Epwtnon 4
A) Na Bpeite Tov apiBud ogeidwong Twv OTOIXEIWV TTOU Eival UTTOYPAUMIOHEVA OTA
70 KATW: (pov. 1)
a) KaCr07 B) ClOs
2(+1)+2x +7(-2) =0 X+3(-2)=-1
X =+6 X =45

(2 x 0.5)

B) Na Bpeite Toug ouvteAeOTEC TNG IO KATW avTidpaong PE Xpron Twv apiBuwv
0&eidwong Kal va ava@EPETE TTOIO €ival TO OEEIBWTIKO KAl TTOI0 TO AVAYWYIKO CWHA.

(bov. 2)
| A+ |
+2 0
2NH; + .3CuO — >IN, + 3Cu + 3H0
-3 0
| o o J
KL O
Ote1dwTtiké cwpa: CuO Avaywyiko cwpua: NH;



N Na Bpeite TOUG CUVTEAEOTEG OTIG TTIO KATW XNMIKES avTIOpdoelS. Na deigeTe

AVOAUTIKA TIG HETABOAES TwV apiBuwyv o&gidwong (A.O.) Twv OTOIXEIWV OTIG

OZEIOWTIKEG KOl OTIG AVAYWYIKEG OUTIEG OTNV KABEUIA avTidpaon: (bov. 2)
s (bov. 2)
[ 2 1 |
+6 +4
G) 2 Ag + 2 HSO, — 1 Agst4 +1S0, + 2H,0
0 +1
L 172 1 J
J/\ — -
[ X2 |
-1 0
B) 2 KMnO, + 16 HBr —» 2 MnBr, + 2KBr+5Br, + 8 H,O
+7 +2
| 5 J

MEPOX B": Epwrtnoeig 5-10
Na aravrioeTe o€ OAeg TIG epwToEIS 5-10. KdBe opB kal TTARPNG atmrdvrnon
BaduoAoyeital pe 10 povadeg (cuvoAo 60 povadeg).

Epwtnon 5
A) Na CUPTTANPWOETE TOV TTI0 KATW TTiVAKA: (20 x 0,25= pov. 5)
ITIBGSa / n 1 m, ms Y HOOTIBGG'G
MéyioTog apiBuog e
K (1) 0 0 +1/2 1s (2)
0 0 +1/2 2s (2)
L (2)
1 1.0 41 +1/2 2p (6)
0 0 +1/2 3s (2)
M (3) 1 1,0, +1 12 3p (6)
5 2.-1,0, +1, 42 +1/2 3d (10)




B) Aivovtal Ta 10 KATw atoua TTou Bpiokovtal oTn BepeAitudn evepyelakn KaTtdoTaon:

801 168
Na ypdyeTe TNV NAEKTPOVIOKH TOUG OOMN: (Mov. 2)
a) katd oTiBdda-utrooTIBada (1s,2s....) B) ME BEAN ( )

gO: 1s?2s%2p*

gO: | ™M ™ MDD
1s 2s 2px  2py 2p:

165 1s?2s%2p®3s? 3p*

169 | ™M ™ ™YY ™ N
1s 2s 2px  2py 2p: 3s 3px  3py 3p:

N Na ypawete, av eival opBrp 1 AavBaopévn, n KABe pia ammd TG TTAPAKATW
TTpoTdoEIG. EGv n TTpoTaON €ival «A\avBaopévny, va Tn YPAWETE ava «CWOTA».

(Mov. 3)
a) OAa ta nAekTpoévia Tng idiag oTiBddag £xouv id1o KUpIo KBavTIKG apIiBuo.
H mpoéTaon gival cwoTA. (0,5)

B) OAa Ta nNAekTPOVIO TOU idIOU TPOXIOKOU £XOUV iBIOUG TOV KUPIO Kal deuTEPEUOVTA
KBavTiké apiBud, dia@épouv OUwWG OTO PJayvnTIKG apiOuo.

H mrpoéTaon givar Aavlaouévn .

Ta nAekTpovia Tou idlou TpoxXIaKoU £Xouv idloug Tov KUpIo Kal BeutepelovTa
ap1Ouo6 Kal id10 payvnTiké apiOpo. (2x0,5)
Y) Ta 800 nAekTpdvia TOU TPOXIAKOU 2S €Xouv TETPAdEG KPAVTIKWV apIBuwv
(2,1,0,+1/2) kau (2,1,0, =1/2).

H mrpoéTaon givar Aavlaouévn .

Ta 300 NAEKTPOVIA TOU TPOXIOKOU 2S £XOUV TETPADEG KBAVTIKWY apIOpuwV

(2, 0,0, +1/2) kau (2, 0, 0, =1/2). (3x0,5)

Epwtnon 6

A) Na ypdayete Ta ouduyn Ceuyn o&éog — BAaong katd Bronsted—Lowry OTIG TTIO KATW

XNMIKES €CI0WOEIG: (bov. 2)
1. HCOOH + NH;3 —~— HCOO + NH",

0gu(1) BO:GH(Z) Baon(1) 080(2)
. ‘ .




2. NH5 + H30+ NH4+ + H,O
Baon(2)  ogu(1) 0gu(2) Baon(1)

|

(4 x 0,5)

B) MNMooodtnta 7,29 payvnoiou avtidopd TTANpwS YE apaid didAupa udpoxAwpIKoU
og€og, 2M.
a) Na uTToAOYiOETE TOV OYKO TOU QEPIOU TTOU TTOPAYETAlI OE TIPOTUTTIEG OUVONKEG

(STP). Aivovral Ta 06évn: H=1, Cl=1, Mg=2 (Mov. 4)
1 mol Mg = 24g
X 7.49 —_ x = 0.3 mol (1)
1mol Mg —> 1mol Hy, (22.4L) Q)
0.3mol X —> X =6.72L Q)

B) Na utroAoyioete Tov OyKO TOU BIAAUMATOG TOU UBPOXAWPIKOU 0&Eog 2M TTou

ATTaITEITAI, WOTE VA avTIdpAcouv TTAPWS Ta 7,2g TOU Payvnoiou. (bov. 4)
Mg + 2HCI —> MgCl, + H; (1)
1 mol 2 mol
0.3mol X —> x=0.6 mol (1)
2M HCI 2mol 1000ml
0.6mol X —> x= 300ml HCI 2M (2)
Epwtnon 7

A) Z¢ KA€I0TO doxeio £xel aTTOKATAOTAOEI N 1I00ppOTTIQ:
N2(g) +3H2 (9) <= 2NHs (g), AH = -92KJ

Na dnAwoeTe TTPOG TTola KaTeuBuvon Ba PETATOTTIOTEI N B€0N XNUIKAG I00PPOTTIAG aV:
(Mov. 3)
a) TTpooTeBEi Hy (OyKog Kal Bepuokpaacia TTapapévouy otaBepd) Acgid

B) au&nBei n Bepuokpaacia kai o Oykog diatnpeital oTabepdg AploTepd

y) augnBei o dykog Tou doxeiou Kai n Bepuokpaacia diarnpeital oTabep ApioTepd

0) mpooTebei kataAuTng Moubeva

€) TpooTeBei aépio HCI, diarnpwvtag oTaBepd Tov OYKO Kal T Bepuokpacia Aegid

oT) agaipedei N, ( Oykog kal Beppokpacia TTapapévouy otaBepd) Aplotepd
(6x0.5)



B) Na 81Kal0AOYAOETE TIC ATTAVTHOEIS OAG YIA TIG TTEPITITWOEIS O Kai O. (bov. 3)
Me Baon Tnv apxn Le Chatelier, étav peTaBAAOUpE EVa ATTO TOUG OUVTEAEOTEG

I00PPOTTIAG, TO CUCTNMA METATOTTI(ETAI WOTE VA AVAIPECEI TRV PETABOANR. (1)
A) AU¢non tng TToodTNTAG TOU H, —>  METATOTTION TTPOG TA SESIA WOTE VA
eAaTTWOEI N TTOoo6TNTA TOU Ho). (1)

A) O KaTtaAUTNG atrAd emiTaxOvel TNV avridpaon. (1)

N O MavwAdkng BéAel va mmapaokeudoel 500mL udaTtikou diaAUpatog udpoteidiou
ToU KaAiou (KOH) pe ouykévipwon 0,5 M. TNooa ypaupdpia udpogeidiou Tou KaAiou
TTPETTEl Va OIOAUCEI O€ VEPOD; (bov. 4)

0.5M —> 1000ml|  TrepiExouv 0,5mol

500ml X
x=0.25mol KOH (2)
1 mol KOH (39+16+1) = 56g KOH (1)
0.25mol X
x = 14g KOH 1)
Epwinon 8
A) Na uttoAoyioeTe TN HOPIAKOTNTA TWV AKOAOUBWY SIGAUUATWV: (uov. 3)
1. CH3COOH pg pH=3
[H] = 107" =10° M (0.5)
[H72 (10%)?2 10°®
C= = = = 0.055M (0.5)
K 1.8x10° 1.8x10°
2. Ca(OH), pe pH=13
pOH=14-13=1 (0.5)
[OH] =101 M (0.5)
Ca(OH), —> Ca** + 20H
1 mol 2 mol
X 0.1 mol —> x =0.05M 1)



B) Aivovtal Ta 1m0 KATw {elyn XNUIKWY OUCIWV:

1. Apyupog (Ag) - Weuddpyupog (Zn)
2. 21eped CH3COONa - 21eped Na,CO3

a) Na eionynBeite €va avTidpacTiplo TTou Ba XPNOIUOTTOINCETE yia va OIOKPIVETE
METAGU TOUG Ta PMEAN TOU KABEVOS ATTO TA TTI0 TTAVW CEUyN: (Mov. 1)
Apyupog (Ag) - Weuddpyupog (Zn): AidAupa HCI Q apaié diaAupa H,SO,
21eped CH3COONa - Z1eped NaCO3: AidAupa HCI

B) Na ypdayete TIC XNUIKES avTIOPACEIG, OTTOU QUTEG TTPAYMATOTTOIoUVTAl O€ KABE
TTEPITITWON KAl TIG TTAPATNPACEIG TTAVW OTIG OTToieg Ba BacioTeiTe yia Tn dIdkpion.
Aivovtal Ta oBévn/gopria: Ag=1, Na=1, Zn=2, CH3COO=-1, CO3=-2 (Mov. 6)
a) Ag + H,SO, —> Kapid TTapaATAPNON

Zn+ H,SO4y —> 2ZnSO, + H;  @uoaAAideg

B) CH3;COONa + HCI —> CH3;COOH + NaCl ooun 18100
Na,CO3 + HCI —> NaCl + CO; +H)O @uUoaAAideg

AvTidpdosig: (4 x 1pov)
Maparnpioeig: (4 x 0.5 pov)

Epwtnon 9

2,759 akdaBapTtou ci1dripou Fe avtidpouv TTANPpwS pE apaid didAupa Beikol o&éog
H,SO,4 oUpgwva PE TNV TTI0 KATW XNUIKA avTidpaon:

Fe + ap. H,SO, — FeSO; + H, T

O Beikdg oidnpog (FeSO,4) Tou TTapdyeTal  dIOAUETAI O VEPO, OTTOTE TTPOKUTITOUV
250mL dioAupatog Benkou o1drpou FeSO4.  20mL Tou diaAUpaTog Tou Belkou
oidApou FeSO, oykopetpriBnkav pe 30mL  diaAupatog KMnO, 0,025 M,
ogiviopévou pe HaSO4, cUPQWVa PE TNV TTIO KATW XNMIKN avTidpaon:

10 FeSO4 + 2 KMnO,4 + 8 HySOs —— 5 Fe(S04)3 + 2 MNSO4 + K2SO4 + 8 HO

Zntouvrtal:

A) Na utroAoyioeTte Tn popiakdTNTa TOU dlaAupaTog Tou FeSO, . (bov. 5)
B) Na utohoyioete TNV % w/w (Katd pdala) TTeEPIEKTIKOTNTA O KaBapd oidnpo Tou
«aK&BapTou CIdriPOoU». (bov. 5)



A. 0.025M KMnOQOy, : 1000ml di1aAuparog 0.025mol KMnQOy4
30ml X

X = 7.5 x 10™ mol

B. 2" avridpaon 10mol FeSO, avTidpouv pe 2mol KMnOg4
X mol 7.5x 10 mol

X =3.75x 102 mol

FeSO; 3.75x 102 mol  TepiéxovTal o€ 20ml

(1)

(1)

(1)

X1 250ml  x; =0.047mol FeS0O,

X2 1000ml x>=0.1875M FeSO4

B. 1" avtidpaon 1molFe —> 1mol FeSO,

X 0.047mol FeSOq4

x=0.047mol FeSO,

1 mol Fe 569

0.047mol X —> Xx=2.63¢g

2.75¢g 100%
2.639 X —> X =95.6%

Epwinon 10
A) Ydatiké didhupa ofikou o&éog CH3COOH £xel mepiekTikdTNTA 0,6% K.0. (W/V).

(1)
(1)

(1)

(1)
(1)

(1)

Na utroAoyioeTe T0 pH TOU dlIOAUPATOG. (bov. 3)

100mI d1aAupaTog meEPIEXOUV 0,6 CH3;COOH

1000ml X —> X =69
1mol 60g
X 69 —_—> x=0.1 mol —> 0.1M CH3COOH

[H] =v0.1x1.8x10-5 = 1.34x10°

pH=-log [H] = -log 1.34x10° = 287

1)

(1)



B) ¢ 250mL Ttou o mavw SiaAuparog TrpooTiBevial 4,1g CH3COONa, xwpig va
METaBANBei 0 Oykog Tou diaAupatog. Na utroAoyioete 10 pH TOUu dIAAUPATOG TTOU

TTPOKUTTTEIL. (Mov. 3)
CH3;COONa: 1 mol 829
X 4.19g
x=0.05mol (0.5)
0.05mol 250ml
X 1000ml
x=0.2mol —> 0.2M CH3COONa (0.5)
[H'] = Kog - 1.8x1075x =0.9x10° M (0.5)
Cu)\ 0.2
pH=-log[H] = -log 0.9x10° = 5 (0.5)

N Na xapaktnpioete Ta udaTIKA OICAUPATA TWV TTAPOAKATW AAATWY WG O¢iva n

oudETepa 1) Baoikd. (4 x0,25 =pov. 1)

a) KBr oudérepo

B) NaNO Baoikoé

y) CH3;COONH; oudértepo

0) NH4sNO3 6&ivo (4 x 0,25)
A) Na ypdayete TIG avTidpAocelg NAeKTPOAUTIKAG didoTaong Kal TIG avTIOPACEIS TWV
IOVTWYV TOUG ME TO VEPO OTIC TTEPITITWOEIG O Kal O . (bov. 3)

a) KBr —> K" + Br-
K"+ H,0 —> x 1)

8) NHs,NO; ™ NH,* + NO3z
NHs* + H0 2= NH; +H;0"
NO;” + H,O —> X (2)

MEPOX I'' : EpwTtRoeig 11-12
Na aravrioete o€ 60Aeg TIG epwTAOEIG 11-12. KaBe opON kKal TTARPNG atrdvrnon
pBaduoAoyeital pe 10 povadeg (cUvoAo 20 povadeg).

Epwtnon 11
e kevd doxeio ataBepol dykou 2L atoug B°C sigdyovtal 5 mol SO, kai 3 mol O,

OTTOTE aTTOKABIoTATAI N ICOPPOTTIAL:
2S0, (9) +02(g) = 2S03(g)  AH <0 (e€wBepun avridpacn)

10



21NV KATAoTOON I00PPOTTIAG N CUYKEVTPWON Tou SO3 gival 2M.
ZnTouvral:

A) O1 TToodTNTEG TWV XNUIKWY OUCIWV OTNV KATAoTaoN XNHIKAG IcoppoTTiag. (uov. 4)

2S0,(g) + 0O2(9 = 2S0s3(9)
Apxikd 5mol 3mol (0.5)
AvT16pouv / Mapdyovral 2X X 2X (0.5)
TEAIKA 5-2X 3-X 2X (0.5)

Tehikd: 1L 2mol SOs;

2L X =4mol (0.5)
2Xx =—> 4mol
X =2 mol (0.5)
Etropévwg: SO,;: 5-2x2=1mol (0.5)
O, : 3-2 =1mol (0.5)
SO3: 2x2=4mol (0.5)
B) H ammédoon Tng avtidpaong. (bov. 3)
m
o = (0.5)
0

OewpITIKO:  AvTidpd TTARpwG TO0 SO,
=) OUTO KOBOPIlel TNV TTOCOTNTA TOU SO3

== 5mol SO, —> 5mol SO; (2)
4

a:§x100280% @

M) H niyi Tng o1abepdg 1coppoTriag K . (bov. 2)
[SO4] ?
[SO,] % x [O2] (1)
(4/2)7 (16/4)
= = = 32 Q)

_(1/2fx(1/2f_(1/8)
[SOs] =(4/2)mol /L
[SO,]=(1/2)mol /L

[0,]= (1/2)mol/L

11



A) MNwg petaBdaAAeTal n arédoon NG avtidpaong av augnbei n Bepuokpacia; (pov. 1)
H amrédoon Tng avridpaong MEIWVETAI JE TRV AUNon TnG avridpaong.
Epwinon 12

270 TTI0 KATW OXAMO QAivETAl N KAPTTUAN oykouéTpnong 20mL udaTtikou dIaAUPATOG

o¢éog HA pe mmpoTutro didAupa NaOH 0,1M. To onueio A TnNG KAUTTUANG AVTIOTOIXEI
oT0 10080vapo onpeio. Aivetal Kog=2.10

pH

A (Icodtvapo Inuelo)

10
Oyxog NaOH (mL) mov mgooriBeran

A) 20pewva Pe TNV KAPTTUAN TTOU 0ag divetal, va dwoeTe Tpei¢ (3) Adyoug yia Toug
oTT0ioug T0 0EU HA KpiveTal wg aocBevec. (Mov. 3)
1) To 1co0duvapo onueio gival Tavw arré pH=7
2) Mikpn {wvn ggoudeTépwong
3) To pH Teivel va otaBgpotroindei oTnv TePIoxXn pUOUICTIKOU SIOAUUATOG .

(AekTO KOI TO OTI OTNV APXN UTTAPXEI ATTOTOMN aUnon Tou pH)

B) Na uttoAoyioeTe Tn ouykEVTpwaon Tou SIAAUPATOG TOU 0EEOG. (Mov. 2)
NaOH : 1000ml 0.1 mol
10ml X —> x=0.001mol
HA + NaOH —> NaA + HO
1mol 1mol
X 0.001mol —> x =0.001 mol HA (1)

0.001 mol HA Ttrepiéxovral o€ 20 ml
X 1000 mlI —> x=0.05M HA (1)

12



IN) Na utroAoyioete 10 pH TOU dIAAUPATOG OTO ONnueio B (apxr TNG KAUTTUANG). (Mov. 2)

[H]=vKxC = v0.05x2x10"5 = 1x10°M 1)

pH=-log[H'] = -log 1x10° = 3 1)

A) TMolov ammd Toug TTapakdaTw OeikTeG Ba ETTIAECETE yia va TTPOCOIOPICETE TO
I00OUVANO CNWUEIO TNG OYKOUETPNONG KAl YIAT; (Mov. 1,5)

a) EpuBpd Tou pebBuliou Kz = 10°
B) ®aivorogBaleivn Ks = 107
y) MopTokaAi Tou pebuiou K = 10

daivohopBaAcgivn yiati n {wvn ekTpotrAg TNG (PH=8-10) cupTriTrTel PE TNV {WVN
€EOUBETEPWONG TNG KAMTTUANG.

E) Ti ¢€idougc o@dAua (BeTikd 1 apvntikd) Oa TTpokUWel  OTNV €UPECN TNG
OUYKEVTPWONG TOU QYVWOTOU, av KaTé Tnv évapén TNG OYKOUETPNONG UTTAPXE OTNV
TTPOX0I0a pIa QuoaAida, N oTToia eEapavioTnKe TTPIV TTAPOUME TNV EVOEIEN TOU TEAIKOU
onueiou; Na dikaloAoynoeTe TNV ATTAvTNon OOG. (Mov. 1,5)

ZnMaivel 6TI XpNOoIJOTTOINONKE PEYOAUTEPOG OYKOG UETPOU, UTTOAOYIOTNKE

MEYOAUTEPN TTOCOTNTA AYVWOTOU Kal dpa 710 0@AAua ATav OETIKO. (3x0.5)

- TEAOZ TOY EZETAZTIKOY AOKIMIOY-

O1 EionynTtéc O YuvTOoVIOTAC O AigubuvTtic

Mavayiwtng ZTuAiavou

HAiag HAia Mapaokeudg MavteAn (B.A.) MéTpog Aoididng
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