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OAHrIIEZ

e To e&eTaoTikd dokipio BadpoAoyeital pe EKATO (100) povadeg.

¢ Na amravrijoere Kai Ta Tpia pépn A’, B KAI " TOY AOKIMIOY.

e Na ypayeTe TIG ATTAVTOEIG OOG OTO ESETAOTIKO OOKIiHIO, OTOV KEVO XWPO, META ATTO KAOE
£pwTnON.

e EmiTpérreTal n xpon pOvo pn mpoypapHaATI{OMEVWY UTTOAOYIOTIKWYV HNXAVWV.

o Agv EMTPETITETAI N XPAON ONUEIWOCEWYV OE OTTOIAOATIOTE HOPPN.

o Acgv emTpérreTAI N XPHON 310pBWTIKOU UYpOU 1 S10POWTIKAG TAIVIAG.

e Na HEAETACETE PHE TTPOCOXN TNV EKGWVNON TWV EPWTACEWYV KAl VO ATTAVTHOETE HE
Ca@RVvela.

e Na ypdagpere KAOAPA kai EYANAINQZITA.

e To €&eTaOTIKO BOKipIO atroTteAgital atrd 13 oeAideg.

AE OA AOGOYN ZYMIMNAHPQMATIKEZ OAHT'IEZ 'H AIAZA®HNIZEIZ

KAAH ENITYXIA



Na atravrioete o€ OAEG TIG epwTHOEIG (1 — 4).
Kda0s opBn amravrnon BaBuoAoyeital pe 5 povadeg (cuvoAo 20 povdadeg).

Epwtnon 1

2T0 EPYACTHPIO XNUEIOG UTTApYOoUV TTEvTe doxeia (1, 2, 3, 4, 5) oTa oTToia TTEPIEXOVTAI TA
akOAouba diaAuparta Ta oTroia £xouv OAa ouykévipwaon 0,1M.

A: AiGAupa ogikou varpiou

B: AiGAupa udpogeidiou Tou KaAiou
I": AiGAupa viTpIKoU 0g€og

A: AiGAupa udpoPBopikou 0gEog
E: AiIGAupa vITPIKOU KOAiou

2a¢G diveTAl O TTAPAKATW TTiVAKAG PE TNV TIPA pH Tou KAGBe doxeiou:

Aoxeio 1 2 3 4 5

pH 7 9 1 13 3

Na ypdyerte 010 didAupa atté Ta A, B, I, A kai E, mepiéxetal oto KGBe doxeio
A2 B4 T1:3 A5 E:1

EpwTtnon 2

Na uttoAoyioeTe:

a) Tn poplakdTNTa TOU SIAGAUNATOG TTOU TTPOKUTITEI atrd TN didAucn 3,36L aéplag auuwviag

METpNUEVa o€ STP ouvBAKeG OTO VEPO WOTE va TTPOKUWEI dIdAUPa pe dyko 200mL. (2,5u)
22,4L  NHs 1mol 0.15mol 200mL
1%3.36 0.15%x1000
3,36L X1; X1= =0.15mol  Xz; 1000mL Xo= ————=0.75M
22.4 200
B) Tov Gyko TOu ATTOCTAYUEVOU VEPOU TTOU Ba TTPETTEI VA TTPOOTEBEI OTO TTIO TTAVW JIGAUNA WOTE
n yopiakdTnTa TOoU Va yivel 0,5M. (2,5u)
0,5mol 1000mL
1000%0.15 .
0.15mol X; =—=300mL ©a 1rpocBécoupue: 300-200=100mL

0.5



Epwtnon 3

a) Na Bpeite Tov apiBud o&eidwong Twv OTOIXEIWV TTOU €ival UTTOYPAPUICHEVA OTA TTIO KATW

i) KoCr207 46 i) ClOs +7 (0,5p)

B) Na CUPTTANPWOETE TOUG GUVTEAECTEG TNG TTIO KATW AVTIOPAONG PE XPON TWV apIOuwyv

0&eidwaong Kal va ava@EPETE TTOIO €ival TO OEEIDWTIKO KAl TTOI0 TO AVAYWYIKO CWUA.

-3 +2 0 0
2NHs + 3CuO — 3 N2 + 3Cu +3H20 2u
OCeIdWTIKG:... CUO ..., Avaywyiko:...NHs..............e.

y) Na CUPTTANPUWOETE TOUG CUVTEAEDTEG OTIG TTIO KATW XNMIKES avTIdpAacelS. Na deigeTe avaAuTIKa

TIG METAPBOAEC TWV APIBUWY OLEIdWONG TWV OTOIXEIWV OTIC OEEIBWTIKES KAl TIC AVAYWYIKEG OUTIEG.

(2,5p)

0 +6 +1 +4
)2 Ag + 2 H2SO4 —— > Ag2SOs+ SO2+ 2 H20

+7 -1 +2 0

n  2KMnOs4 + 16HBr —— >  2MnBrz2 + 2 KBr + 5 Br2 + 8H20

Epwtnon 4

Q) ZTnNV 1o KATW avTidpacoTn, va CNUEIWOETE KATW ATTO TV AVTIOTOIXN €vwaon A TO avTioTOIXO 10V,
av gival Baon r ogu katd Bronsted — Lowry KaBwg Kal TO avTioTolxo oUfUYEG O¢U Kal TN ouluyn
Baon. (3H)

HPO4*  +H20 > H:POs + OH

Baon ogu ouluyEg ouduyng
O¢u Bdon
B) Na ouPTTANPWOETE TOV TTI0 KATW TTivaKa (2u)
O¢u HNOs HS” HF HCOs
Zuguyng Baon NOs S F CO3%

MEPOZ B’: EpwTioeic 5 — 10



Na atravrioete o€ OAEG TIG EpwTNHOEIS 5 - 10.
Ka0g opBn amravrnon BaBuoAoyeital pe 10 povadeg (cUvoAo 60 povadeg).

Epwtnon 5

AivovTal Ta 10 KATW elyn XNUIKWY OUCIWV:

I. AgNO3(aq) ) Ba(NO3)2(aq)

il. Pb(NO3)2(aq) ) Fe(NO3)3(aq)

i. ~ NaNOs@g) , Mg(NOs)2(aq)

a) Na eionynBeite €va avTidpaocTAPIO dIAPOPETIKO YIa KABE (eUYOG TO OTTOIO va divel EHPAVES

ATTOTEAEOUA POVO WE TN Hia atro TIG dUO ouaieg Tou KABE (eUyoud. (3M)
i. HCI ii. H2SO4 iii. NaOH

B) Na ypdyete TO EPPAVESG ATTOTEAECUA TTOU Ba TTAPATAPCOUNE YIa TO KABE (YOG PE TA
TTPOTEIVOUEVA AVTIOPAOTAPIA. (3M)
I. ZxnMaTi¢eTal aoTrpo iCnua . 2ZxnMartifeTal AoTTpo iCnua lil. Zyxnuari¢etal aoTrpo i¢nua

y) Na ypdyete TIC XNUIKES QvTIOPACEIC TWV OUCIWY TTOU avTIdpoUV PE KABE Eva aTrd Ta
TTPOTEIVOUEVA avTIOPACTHPIA. (4p)

AgNO3@q + HC| =——> AgCl + HNO3
Pb(NO3)2(ag) + H2S04 =——> PbSOs+ + HNO3

Mg(NOs3)2@ag + NaOH =—> Mg(OH)2 + NaNOs



EpwTtnon 6

Na Tov uttoAoyIouO TNG PoPIaKOTNTAG dlaAupaTtog Belkou o1drpou (I1),FeS0a4, €yivav 3
oykopeTpnoelg 10mL tou diaAupartog pe didAupa utrepuayyavikou KaAiou,KMnOa, 0,02M oTtnv
TTapoucia dilaAupaTog Benkou 0&€og, H2SO4, 2M. Ta atmoTeAEOPATA TWV OYKOUETPAOEWYV divovTal
M0 KATW:

1" oykouéTpnon (TTpoocavatoAiopou): 15,1mL

2" oykopétpnon (akpiBeiag): 14,8mL

3" oykopéTpnon (akpiBeiag): 14,7mL

2ag diveTal N XNMIKN avtidpaon TTouU TTPAYUATOTTOIEITAL:

2KMnO4 + 10FeSO4 + 8H2SO4 =—> 2MnSOs4 + K2SO4 + 5Fe2(S04)3 + 8H20

a) Na CUUTTANPWOETE TOUG OUVTEAEDTEG TNG TTIO TTAVW avTiIOPaONG. (3,5u)
B) Na utroAoyioceTe TN PoplakdTNTA TOU dlIaAUPaTOG Tou FeSOa. (4p)
Méoog éyKog=@:l4,75mL
1000mL  KMnOg4 0.02mol 2mol KMnOa4 8mol FeSO4
Xi= 22220 —p 95%104
1000
14.75mL X1 2.95*10* X2
Xp=220*10=4+8 _ 4 /o213

1.475 103mol FeSOs  10mL
X3 1000mL

1,475%1000%10~3

=0.1475M
10

y) Na e€nynoete Twg Ba eTTNPEACTEI TO ATTOTEAECUA TNG OYKOUETPNONG av avTi yia B€ikd ogu,
H2S04, xpnoipoTtroinBei vitpikd o&u, HNO:s. (2,5u)
To vITpIKG 0¢U gival Kal auTd 0&EIBWTIKG KAl avTaywvVideTal TO UTTEPUAYYAVIKO KAAIO yI'auTo Kal Ba
YiVEI MIKPOTEPN KATAVAAWOT TOU UTTEPUAYYAVIKOU KOAIOU Gpa WIKPOTEPOG OYKOG TOU PETPOU KAl N

MopIlakOTNTA TOU FeSO4 Ba UTTOAOYIOTEI PIKPOTEPH mump APVNTIKO OQPAAUQ.



Epwtnon 7
Aivetal n KAPTTUAN ggoudetépwong 10 mL povoudpoguAiknig Baong, BOH, atrd didAuua
HCI 0,3M.

A
13
N\
pH \\
7
1
15 30
Vi (mL) HCI
a) Na uttoAoyioete Tn ouykévipwon TnG Baong BOH. (2u)
BOH + HC| = BCI| + H20 1000mL HCI 0.3mol
imol  1mol 30mL X X1 ==22-0 009mol
1000
0.009 0.009
BOH 0.009mol 10mL
Xo 1000mL  Xp=""—"""=0.9M
B) H Baon cival acBevn¢ . Na utrodei¢ete dUO XapaKTNPIOTIKA TNG KAUTTUANG TTOU VO
deixvouv OT1I n Bdon cival aoBevig. (2u)
To pH oTnv apxn TNG OYKOUETPNONG MEIWVETAI TTOAU YPHYOPQ KOl OTN OUVEXEID apyd
To apxik6 pH av Atav 1Ioxupn Bdon Ba Atav 14- (-log 09)=13.95 ka1 6x1 11
y) Na uttoAoyioeTe:
i.  Tn otaBepd didoTaong Tng facong BOH. (1,5u)
pH=1lem pOH=14-11=3 == [OH]=10°H =103 Ksagz[c%]j =10%/0,9=1,1*10



ii. TNV TN pH oTO onueio A. (1,5u)

Huiegoudetépwon: pOH=pKpac=-logKpac=-l0g1.1 * 106=5.95 e pH=14-5.95=8.05

0) ATTO TOUG yVWOTOUG BEIKTEG TOU TTIO KATW TTiIVOKA TTOIO0C €ival 0 KATAAANAGTEPOG YIa TRV TTIO

TTAVW OYKOUETPNON KAl YIOTI; (1,5u)
AgikTng daivohopBaAeivn Kuavouv 1ng HAlavBivn
BpwpoBupdAng
ZWwvn eKTPOTTAG 8,2-10 6-7.6 3,1-4,2

H nAiavBivn yiati n {wvn eKTPOTTAG TNG TTEPIAaUBAveETal £ 0AOKAfpou 0T wvn £COUBETEPWONG.
€) Katd tn diadikaoia Tng o TTAVW OYKOUETPNONG UEPIKEG OTAYOVEG TOU UETPOU TTAPENEIVAV OTA
TOIXWHATA TNG KWVIKAG QIAANG MEXPI TO TEAOG TNG oyKouETPNOoNG. Na eEnyoeTe o€ TI €idoug
oQAaAPa, BTk ) apvnTIKO, Ba 0dnyrnoel To AdBog auTo. (1,5u)

KATTOIa TTO0OTATA TOU PETPOU Ba PEiVEI OTA TOIXWHATA Ba UETPHOOUME NEYAAUTEPO OYKO TOU
METPOU KaI N OUYKEVTPWOT TNG BAoNG TTou Ba uttoAoyicouue Ba gival yeyaAuTepn atrd TNV

TTPAYMATIKA ETTOUEVWG BETIKO OQPAAuQ.

EpwTtnon 8
Y& kevo doxeio 20 L o kdmrola Beppokpaaia 8° C siodyovTal 2 mol Hz kai 3 mol |2 kai

artrokalioTaral N 1I00pPOTTIaA:

la) +Ho@ — 2Hlgq AH>0

a) MeTd Tnv ammokaTdoTaon TNG I00PPOTTIAg TTapauEvouv oTo doxeio 1,5mol I2. Na
UTTOAOYIOTEI N TIPA TNS 0TaBePAg IcoppoTriag Ke otn Bepuokpaaia 68° C kabwg Kai ol

OUYKEVTPWOEIG TWV 3 OUCIWYV CTNV ICOPPOTTIa. (5,5u)

l2@g) + H2g) «—— 2Hlg AH>0

Apxikd 3 2 0 3-X=1,5 mmp ¥=1,5
Avtidp/Tapdyo X X 2X
loopporTria: 3-X 2-X 2X
looppoTria 1,5 0,5 3
SUYKEVTPWOEIC: [12]=1.5/20=0.075 [H2]=0.5/20=0.025 [HI]=1.5/20=0.15 Kc:%:lz



B) Moia emidpaon Ba cixe, oTnVv TTOCOTNTA TOU HI, KOI 0T OTABEPG 1ICOPPOTTIAG OI TTIO
KATW METAROAEG: (4,5u)

i. TMpooBAkn H2
H 1coppoTria Ba kivnBei TTpog Ta de€id, n TToodTnTa Tou HI Ba peyaAwoel. H otabepd

IooppOTTiag dev Ba PeTaBANOEi dIOTI pOVO Pe TN HETARBOAN TNG BEpPOKpaTiag HETABAAAETAL.

ii.  Augnon Tng Beppokpaaiag
H au¢non tng Bepuokpaaciag euvoei TNV evooBepun avtidpaon eTTouEvVws Ba KivnBei TTpog Ta
0e€Id, eTTouEVWG N TToooTNTA TOou HI Ba peyaAwaoel kal n otabepd 1I00ppoTTiag B8a HeEYAAWOEL.
iii.  Au¢non Tou Gykou Tou doxeiou o€ oTaBEPH BepUOKpaTial.
H ad&énon Tou Oykou eTIQEPEI PEiWON TNS TTiEONS OUWGS Ta Mol Twv agpiwv degId Kal
aploTePA gival Ta idla eTTOPEVWG OeV Ba €TTNPeaoTei N IcoppoTria: H TToodTtnTa Tou HI Ba

TTapapeivel n idla kal n oTaBepd Ba TTapayeivel n idia.

EpwTtnon 9
MNa Ta 1Mo KATW TTEIPAPATA VA YPAWETE TIG TTAPATNPNOCEIS TIG OTTOIEG AVAMEVETE VA KAVETE KOBWG
Kal TIG XNMIKES avTIOPACEIG TTOU TTPAYUATOTTOIOUVTA.
a) Ze didAupa vitpikoU JoAuBdou, Pb(NOs)2, (4p)
i. TIPooBETounE oTayoveg dlaAupatog udpoteidiou Tou vartpiou, NaOH.
Mapatnpnoeig:
KartaBuBileTal Acuko iCnua
AvTidpaon:
Pb(NOs). + NaOH ——— Pb(OH)2 + Na NOgz

ii. 2Tn ouvéxela TTPooBETOUNE TTEPIcOEIa BIAAUUATOG UdPOEEIdiou Tou vaTpiou, NaOH.
Mapatnpnoeig:
To i(nua diaAueTal Kal oxnuaTi¢eTal aAxpwuo dIGAupa
AvTidpaon:
Pb(OH)2 + NaOH ==——> Na2PbO: + H20

B) 1) & oTEPED XAWPIOUXO appwvIo, NH4Cl, TrpooBétoupe 2-3 mL diaAUpaTog udpogeidiou
Tou vaTtpiou, NaOH, kal Bepuaivoupe. (4p)
MapaTtnpnoeIg:

‘EvTOovog a@pIoudS TTapaywyr] AXPWHUOU AEPIOU JE ATTOTTVIXTIKA OOMN.
Avtidpaon: NH4Cl + NaOH = NH3 + H20 + NaCl



1) ZTn OUVEXEIQ TTANCIACOUPE OTO OTOMIO TOU SOKIJAOTIKOU CWArRva papdo Tnv oTroia

gixaue BuBioel TTponyoupévwg o€ TTUKVO BidAupa udpoxAwpikou ogéog, HCI.

MapaTtnpnoeig:

2xnuati¢ovral AEUKOi KOTTVOI.
AvTidpaon:

NHz + HC| =—> NH4Cl

Y) 2& oT1eped xAwpiouxo vaTplo, NaCl rpooBétoupe 2-3 ml TTuKvoU Bg1ikou 0&£og,

H2SO4. (2u)
MapaTtnpnoeig:
"EVTOVOG a@PIOPOG hE TTapaywyn dXpwuou agpiou
AvTidpaon:
H.SO4 + NaCl === HCI| + NaHSO4
EpwTtnon 10
a) 1)'To pH diaAupaTtog udpopBopikou ogeog, HF, 0.1M eivai 2,08. Na uttoAoyigeTe Tn
aTaBepd dIACTAONG TOU USPOPBOPIKOU OLEDG. (3M)
.0832
pH=2.08 [H*]=10208=0.083 KnFr= = 6.9*107*
1) Na uttohoyioete To pH Tou SIOAUPATOG TTOU TTPOKUTITEI ATTO TNV avauign 500mL
OlaAupartog udpoBopikou oteog, HF, 0,1M pe 250mL diaAupaTtog udpoeidiou Tou
kaAiou, KOH, 0,05M. (Na ypdweTte TpwTa TNV XNMIKA €€icwan TnG avtidpaang Tou
TTPAYHUOTOTTOIEITAI) (5u)
HF + KOH =——> KF + H20 HF: 1000mL 0.1mol KOH: 1000mI 0.05mol
Apx/ 0,05 0,0125 500ml 0.05mol 250ml  0.0125
Avt/mrap 0,0125 0,125
Tehka 0,0375 0 0,0125
PuBuioTiké didAupa

[H=25% =5 07*10% pH=-log2,07*103=2,68

Cal



B) Na ypdayerte TIG avTIdOpAoeIS TNG UOPOAUCNG TWV TTIO KATW AAATWV: (2u)
1) CHsCOONa
CHsCOONa —=2— CHsCOO" + Na*
CH3COO" + H20 ==——> CH3COOH + OH"

) NHaCl

H.O
NHaCl —p NHs" + CI

NHs* + H2O =——————p NH3 + H30"
———

MEPOZX I'': EpwTRo€ig 11-12
Na atravrioete o€ OAEG TIG EpwWTHOEIG 11-12,

Ka0e opBn amravrnon BaBuoAoyeital pe 10 povadeg (cUvoAo 20 povadeg).

Epwtnon 11
Kpdua oidipou (Fe) - weudapyupou(Zn) avtidpd TTARPWGS PE TTEPicaElia OIOAUNATOS
udpoxAwpikou o&éog, HCI. Atroé Tnv avtidpaon eAeuBepwvovtal 5,6L aegpiou A oe K.2. 210

SIGAupa TToU oXNuatiCeTal o TTavw TTpoaoTiBeTal Trepicoeia NaOH otdTe oxnuartifetal icnua B

pacacg 4,5¢.

a) Na ypdawyete T0 dvoua Kal ToV XNMIKO TUTTO Tou agpiou A KaBWG Kal TIG XNUIKES EEI0WOEIG TWV

avTIOpAcEWY TTOU TTPAYUATOTTOIOUVTAI KATA TNV TTapaywyn Tou. (3M)

Aépio A: Yopoyovo Hz

Fe +2HCI FeCly + H,
Zn + 2HCI ZnCly + Hz
B) Me TTOI10 TPOTTO AVIXVEUETAI TO AEPIO A, (1u)

Me avaupévo oTTipTo KaiyeTal EKPNKTIKA

10



y) Na ypdyete 10 Gvoua Kal TOV XNUIKO TUTTO Tou ICAPATOG B KaBWG Kal Tn XNUIKA £5icwan TG

avTidpaong TTapaywyrng Tou.
1¢npa B: Fe(OH)2 Ydpo&eidio Tou a1dripou (I1).

FeCl; + 2NaOH=——> Fe(OH)2 + 2NaCl

0) Na utroloyioeTte TNV KATd padda cuoTaAoN TOU KPAUATOG .

FeCl; + 2NaOH— Fe(OH)2 + 2NaCl

1mol 90g
X1: 4.5¢
X1=22-0.05mol
90
Fe + 2HCl e——p FeCl; +H; 56g Fe
569 1mol 2.89
X2: 0.05mol x3=22428_1 1o
x2=22"202_5 g Fe

H2 ammd Tov weuddapyupo: 5,6-1,12=4,48L

6509 22.4L

X4, 4,48L
65%4,48 ; .

X4= — =13g Kpaua:

EpwTtnon 12

(2u)

(4y)

Mr Fe(OH)2 =56 +2*17=90

22,4L H;

X3;

a) Ze 4 doxeia Xwpig ETIKETEG TTEPIEXOVTAI QVTIOTOIXA TO OTEPEG GAaTA:

Na:COs BaSOs4 Pb(NOs3)2 ka1 NaCl

Na gionynBeite ammAd xnuik& TTeipduata he Ta oTroia Ba dIOKPIVETE TA TTIO TTAVW GAATA ypApovTag
TIG TTAPATNPAOEIS OTIG OTToieg Ba BacioeTe TN dIAKPIoN KABWGS Kal TIG XNUIKES avTIOPACEIG TTOU

TTPAYHUATOTTOIOUVTAI.

Na:CO3z BaSOs Pb(NO3)2 kai NaCl

(61)

11



2¢ Ociyparta Twv 4 aAdTwv TTPOCOETOUNE ATTOOTAYUEVO VEPO Kal avadeUoupe. To GAAg To oTToio
Oev dlaAuetal gival To BaSOa.

210 dloAUpaTa TwV AAWV 3 AAATWV TTPO0BETOUNE BIAAUPA BelkoU 0g€og, H2SOa.

2710 dIGAupa TTou Ba TTapaTnPAOOUNE va oxnuati¢etal aoTrpo i¢nua gival o Pb(NO3)2 . 210
dIGAupa TTOU Ba TTAPATNPOOUPE QUOOAIDEG Axpwou agpiou gival To Na2COs.

2710 d1dAUpa TToU dev Ba TTapaTnprioouue kapid aAlayr ival o NacCl.
Na2CO3z + H2SO4 =——> Na2S04 + CO2 + H20

Pb(NOs)2 + H2SO4 =——> PbSO4 + HNOs

B) Na ypdyeTe O€ IOVTIKA HOPPNA KAl VA CUUTTANPWOETE TIG TTIO KATW XNUIKES EEICWOEIG: (4p)

i. AgNOs3@q + HClagg —»
(Ag*+NO3z ) + (H" + CI) —— AgCls) + (H" + NO3)

i. CaCOss) + HClag —»

CaCOszis) + (HT+ Cl) — COgzg) + H20q) + (Ca?* + 2CI")

TEAOZ EZETAZTIKOY AOKIMIOY

O AiguBuvtng Eionyntég
KoutaAiavog XpiotédouAog

Avdpéag Noifou Xargnfwpdng Zwripng
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