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OAHIIEZ:

. To g€etaotiko Sokipo amoteAeital ouvoAka and 14 osAideq.

Ta otoxeia Twv padntwv va ypadtouv povo otnv npwtn ceAida, otov eL8KO XwWpPo.
Katoxn kivntov thnAepwvou ooduvapei pe SoAicuon.

Anayopegvetal n xprion 610pOwTtikov UALKOU.

Agv eTutpénetal va ypADETE Le LOAUBL TAPA LOVO HE UITAE TEVVAL.

Aev eTutpénetal va daveileote otldAMOTE and cupUaONTEG oag.

Erutpénetal n Xprion N nPoypopati{OEVNG UTTOAOYLOTIKAG HNXOVAG, Ttou PEPEL TN
odpayida tou oxoAeiouv.

NouwRrwNE




XPHZIMA AEAOMENA: Knps=1,8x10°, Kchscoon= 1,8x107°

Mep10d1k6g Trivakag: Emicuvarreral

MEPOZ A’: EpwTtioeig 1- 4
Na arravrioeTe o OAEG TIG EPWTAOEIG.
H kd0e epwTtnon BabuoAoyeital e 5 povadeg (cUvoAo 20 HOVADEG).

EpwTtnon 1

(a) Na utroAoyioTei n ouykévrpwon diaAupaTog NaOH Ttrou €xel dyko 600 ml kai

TTepIEXEl SlaAupéva 16 g kaBapou NaOH. (uov.1)

(B) Noéoa ml diaAupatog NHs cuykévrpwaong 0,8 M trepiéxouv 2,72g NHs;  (uov.1)

(y) Z€ €va udatikd didAupa KOH, TTpooBéToupe vepd. Molo/a atrd Ta o KATW

pEYEDN Oev peTaBaAlovTal; Na KUKAWOETE Ta ueyEBN TTou dev peTaBaAAovral.
A. n TToooTNTa TNG dIaAupévng ouaiag

B. n moodTtnTa ToUu SIAAUTN

I". 0 GyKoG ToU BIOAUPATOG

A. N ouykEVTPpWOn Tou dIOAUMATOG.

(Mov.1)



(8) & oykopeTpIK @IGAN Twv 500 ml petagépovtal 20 mL diaAuparog HCI 2M.
21N @IGAn TTpooTIBETAI VEPD, WOTE VO CUMTTANPWOEI 0 dyKog uEXPI TN Xapayr. Na

UTTOAOYIOETE TNV HOPIAKOTATA TOU APAIWHEVOU SIAAUUATOG TTOU TTPOKUTTTEL; (Mov.1)

(€) AiveTal n xnuIkn e¢iowon;: (Mov.1)
Zn + 2HCI —* ZnCl2 + H:

Na uttoAoyioeTe Tov OYKO TOU AEPIOU UBPOYOVOU TTOU EKAUETAI O€ KAVOVIKEG
ouvOnKes OTav 6,5 g Peudapyupou avTidPOoUV PE TTEPICOEIN UOPOXAWPIKOU OLEOG.

Epwinon 2
(a) Ti ovopaloupue oUCTNUA O€ YIA XNMIKR avTidpaon); (Mov.1)

(B) Z& dokipaoTikG owAnva TTpooTiBeTal didAupa (HCI) kal kataypd@eTal n
Bepuokpaacia Ye TRV Xpon BEPUOPETPOU OTTWG DEIXVEI TO TTIO KATW OXAMA. TN
ouvéxela TTpooTifeTal Talvia payvnoiou (Mg). Metd Tnv oAokAripwaon TG avtidpaong

KataypageTal Kai TTaAl n Bepuokpaaia. O1 dU0 ouaieg avTiIOPOUV CUPPWVA JE TNV
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TENIKN
€vOeIgn

avtidpaon: Mg+ 2HCI — MgCl, + H,




i. Na ypAyeTe TT0IEG OUTIEG ATTOTEAOUV TO CUCTNUA TNV TTIO TTAVW avTidpaorn. (Jov.1)

ii. Na ypdyete dU0 UAIKA TTOU aTTOTEAOUV PEPOG TOU TTEPIBAAANOVTOG. (Mov.1)
iii Na ypaweTe pia HETABOAR TTOU Ba TTAPATNPEACETE OTO TTEPIBAAAOV. (Mov.1)
iv. Na ava@épeTe KATd TTOOO N EVEPYEIQ TOU CUCTANATOG Kal TOU TTEPIBAAAOVTOG

augnonke f JEIWONKE; (uov.1)

H eVEPYEIQ TOU CUCTAHATOS «.vuneeeeeeieeeeeeieeenennn,

H evépyeia Tou TTEPIBAAAOVTOGC ...

Epwinon 3
a) Na utrohoyioete Tov apiBuod oeidwong ( A.O.) Tou xAwpiou ( Cl ) oTIg TTApAKATW
EVWOEIG.

(Mov.2)
Cl, KClO,4 HCI HCIO

B) Na Bpeite TOUG CUVTEAEDTEG TWV TTIO KATW 0gg1doavaywyikwy avTidpacewvy (i) kai (ii)
ME TN XPron Twv apiBuwy o&eidwong Kal va SNAWOCETE TO avaywyiko Kal TO 0&EIdWTIKO
owua yia TNV avtidpaon (ii): (nov.3)

i. FeClz+ HyS—> FeCl,+ S+ HCI

ii. FeSOs4+ KMnOs+ H2SO4 —» Fe2(S04)3+ MnSOs4+ K2SOs4+ H20

OEEIDWTIKO CWHA: ..vvneianinenennnnne AVOYWYIKO CWHA: w.eieiieieiaaaennn.

Epwinon 4
AivovTal Ta TTI0 KATW 1I00JOoPIaKd diaAupaTa:

NaOH, NH.ClI, NaCN, CH;COONH,, NaCl, Ca(OH),

a) [Molo atrd Ta 1o Tavw dlaAUpaTa EXEL: (Mov.2)
i. ToO MEYOAUTEPO PH; v

ii. TO MIKPOTEPO PH; o



B) Moo /TToia aTré Ta Mo Trévw SIaAUPaTa £xouv, aToug 25°C pH = 7; (nov.3)

Na dIKaIoAOyNOETE TNV ATTAVTNOT 0OG.

Mépog B': EpwTtiRosig 5-10
Na atravTioeTe o€ OAEG TIG EPWTACEIG.
H kafe epwtnon BabuoAoyeital pe 10 povadeg (cUVoAo 60 povadeg).

Epwrtnon 5
A. o) lNa kadBe pia atrd TIG MO KATW TTPOTACEIG VA YPAWETE av gival «opOA» i «A\dBog»
Kall
B) av n rpéTaon gival AdBog va Tnv dIopOWOETE. (Mov.3)

i. KaBe duvarn 1pidda KBavTikwyv apiBuwy, ammoteAoUpevn atrd Tov KUpIo, ToV
deutepevovTa Kal To aniv (N, £, ms), KaBopilel Eva CUYKEKPIPMEVO TPOXIAKO TOU ATOUOU.

ii. Ta duo nAekTpdVIa TOU TPOXIOKOU 3S £X0UV TETPASES KBAVTIKWY apIOuwyY
(3,2,0,+1/2), (3,2,0,-1/2).



o) Na ypdweTe TIG NAEKTPOVIKEG DOUEG TOU 16S, yia TN OEPEAIWDN KATAOTACN, KE TN

MEBODO TWV TPOXIAKWY Kal JE OIAYPAMUA TPOXIAKWV. (Mov.2)

VE(S oo T IR FoTe) (Lo {0 1 PP

LoY[o Voo U] ¥ o B foTe) (Lo {(E 1 VA PP

B) Na ypdwete TNV nAekTpovikr doury yia Tn 1" dieyepuévn KatdaTaon Tou 16S, W
OI1dypaP A TPOXIAKWV. (uov.1)

Y) Na ypdwete Tooa povipn NAEKTPOVIa €xeEl TO 16S OTN BEPEAIWDN KAl TN TTPWTN
dleyepMEVN KATAOTOON. (Mov.1)

BEPENIIBN & wevnveiieeieeeieeenne 1" BIEVEPHEVI & cevneeen e

. Na xapoktnpioere KABE pIa atro TIG MO KATW XNUIKESG ICOPPOTTIEG WG «OUOYEVEIG» 1
ETEPOYEVEIGN: (Mov.3)

a) N2 @ T 3 Hz2 = 2 NHs (9)

B) C () + CO2(q) = 2 CO (g

Y) CaCOs (s) \_—\ CaO (s) + CO2 (@)

Epwtnon 6

A. a) ZTov TTapaKATW TTiVOKA va CUPTTANPWOETE Ta Celyn;: (Mov.4)

ZUZUVég oglj HC|O4 HSO, NH4Jr H,SO;

Zuluyng HSO, |CI NH; NO,
Bdon

B) O1 TpeIg TTapPAKATW XNMIKES avTIOPAOCEIS 0EEOG / PACEWG Eival UETATOTTIOPEVEG TTPOG

Ta 0e€1d. Na karataéete, kard Bronsted—Lowry, 6Aa Ta o&€a TTOU CUUMETEXOUV O€

QUTEC, KATA O€Ipd auéavouevng 1I0XU0G. (uov.3)
i HCN + OH’ CN + H,O
i. HCO3; +CN CO5” + HCN

ii. H,S+ COsZ === HS +HCO;5

AU¢non 1ox00g 5




B. Z1oug 200°C Ta pépia 1wdiou (I2) (MwP) dlacTTvTal oe dTopa Iwdiou (1) (Gxpwua)
Kl ETTEPXETAI XNMIKI 100pPOTTIO HETAEU TWV U0 CWHATIOIWY CUPPWVA PE XNMIKN

eiowon:

lag = 2l
Molo Ba cival To xpwpa 010 dOXEIO TNG AVTIdOPAONGS av AUEACOUUE TOV OYKO TOu OoXEIoU

TTOU TTEPIEXEI TA AEPIA I00PPOTTIAG o€ 0TABEPN Bepuokpaaia; Na egnyAoETE. (Mov.3)

EpwTtnon 7

A. a) > kKAeloTO doxeio £xel aTTOKATAOTAOE N I00pPOTTIA:
N2(g) +3H: (9) 2NH3 (9), AH =-92KJ

Na dnAwaoeTe av Ba YETATOTTIOTEI N B€0N XNUIKAS I00PPOTTIAC Kal TTPOG TToId

kareuBuvon av: (Mov. 2)
i. TpooTebei Hy (OyKOG Kal BEPUOKPATIa TTAPAUEVOUV OTABEPA) ..ovvneveeiinenenne,

ii. aug¢nBei n Bepuokpaaia Kal 0 OYKOG dIATNPEITAI OTABEPOGS ...ovvvviviieiie i
1T 1 oo Yo £ X® Fot I (o o 7, Y U 1 o T
iv. TrpoaTeBei aépio HCI, diatnpwvTtag otaBepd TOV OYKO Kal TN BEPPOKPATia ..........

B) Na diIkaloAOyACETE TIG ATTAVTAOEIG 0AG YIA TIG TTEPITITWOEIS (i) Kai (i) povo.



B. Z¢ doxeio 6ykou 2 L eicayovTtal 2,4 mol agpiou diogeidiou Tou Beiou, SO,, kal 1,3 mol
agpiou oguyodvou, O,. 21NV KATACTAON ICOPPOTTIAG N CUYKEVTPWOT) TOU AEPIOU
TplogeIdiou Tou B¢eiou, SO3, gival 0,8 M.

Aiverar: 2802(9) + Oz(g) s —— 2803(9)

Na utroAoyioeTe:

a) TIG CUYKEVTPWOEIG OAWV TWV AEPiIWV OTNV KATAOTACN I00PPOTTIAG. (Mov.3,5)
B) TNV TIPA TNG oTaBEPAG IcopoTTiag (Ke) (Mov.1)
y) TV a1médoan TG avTidpaong (Mov.1,5)



EpwTtnon 8

MNa 10 KaBéva atrd Ta akdAouBa Treipduarta A,B,IN va ypAWeTe:
a) TIG XNUIKEG AVTIOPACEIG OTTOU TTPAYUATOTTOIOUVTAI (OTTOU EV TTPAYUATOTTOIOUVTAI VO
BAAeTE Eva «X», Kal

B) TIC TTAPATNPNOEIC TTOU QVAPEVETAI VO KAVETE. (600G KaBopilovTal o€ KABE Treipapa).

Meipapa A: Xe SOKIHAOTIKO CWAAVA TTOU TTEPIEXEI TTUKVO VITPIKO 0&U, HNO3,
TTPoOoBETOUE pIviouaTa XaAkou, Cu. (Mov.4,5)
D8] V1L 1722 1 [ o T o 1 o
1 F T To & 1 o) T o Tt ISP
oo T8 1 o g o o 2200
oo T8 1 o g o1 o T 20

Meipapa B: 2 dokipaoTikd cwArva Tou trepiéxel oteped NH,4Cl rpooTiBeTal didAupa
NaOH kai 1o piypa Bgpuaivetal oe @AGya. AKoAoUuBwg TTANCIAJOUE OTO OTOMIO TOU
OOKINOOTIKOU owARva dINBNTIKG XapTi EUTTOTIONEVO PE diaAupa &eikTn @aivoAoPBaAgivng.

(Mov.2,5)
D8]V 1L 172NV 1 [ o T o 1 o
1T o To & 1 o) o1 o Tt ISP
Neipapa I': (Mov.3)

I. 2& OOKINAOTIKO owArva 1Tou TTePIEXEl DIGAUMA Ni(NO3), TTPOOBETOUNE PEPIKES
oTayoveg dlaAupatog NaOH.

D811 7272 1.1 0T o o
1o o o8 1 o g o o 1t IS0
ii. ZTn ouvéxela TTpocBEToupe Trepioaeia diaAuuaTtog NaOH.

D 1811 72N 1.1 oY (o o
1T T Yo & 1 o) o1 o Tt ISP



Epwinon 9
(a) Na utroAoyioete 10 pH diaAUpaTog H2S04 0,1 M. (Mov.2)

(B) i. Na ypayete Tnv avtidpaon 10vTIOUoU TNG aupwyviag, NHs, oto vepd.  (pov.l)

(Y) Na utroloyioete 1o pH diaAuparog 1mou TrpokuTrTel 0tav oe 100ml CH3;COOH

0,18M trpooBécoupe 15ml KOH 1M. (uov.5)
EpwTtnon10
A. a) ¢ €va doxEio TTpayPATOTTOIEITAl YI AVTiIOPaOT .
HETOEY agpiwv. =70 SITTAQVO JIGYPANNA TTAPIGTAVOVTAI Ol p° ™
KAPTTUAEG avTidpaong yia OAa Ta aépia. H xnuikn
egiowan TnNg avtidpaong &ivai: 02k = = = = = == = A
|
I Ag + Bg—> T AW e N -
ii. 2Ag) + Bg—> T(g | :
|
iii. Bg +2Mg —> 2Aq) -
l

iv. Bg + g —> 2Aq



B) 2& doxeio TTpayuartoTToIEiTAl N AVTIOPAON:
Ag +2Bg —> 2l

270 JITTAQVO OXNUA TTOPICTAVETAI N KAPTTUAN avTidpaong yia
€va atro Ta apia. ETTopévwg, n péon Taxutnta TnG avtidpaong
a6 0-10 min :

i. €ivar 0,1 M/min

il. €ivai 0,2 M/min
iii. €ivar 0,05 M/min

iv. OEV UTTOPEI va UTTOAOYIOTEI.

1 (i)

(nov.2)

B. ¢ mTotrip1 (€0cwg pe 50ml diaAuparog HCI 2M trpooTiBeTan repicoeia HETAANIKOU
Weudapyupou, Zn, UTTO HOPPN PIVIOUATWV.

a) Na ypdweTe TG Ba yeTaBAnBei n TaxutnTa TNG avTidpaong, OTIC TTIO KATW
TTEPITITWOEIG, ONUEIWVOVTAG: AUENON, YEiwon ) Kapia JeTaBoAr, avaioya. (Mov.3)
I. 0 Zn TTPOCTIOETAI OE HOPPI MIKPOTEPUWY KOKKWIV ..ueneeetneeeinaaeeeeeeeenannanananens

ii. xpnoigotroigital didAupa HCI 1M avTi SIGAUPATOG 2M. ...
iii. OEPUAIVLD TO TTOTAPI CECEUIG . enniree ettt ettt et et et e e e e

iv. Xpnotgotroiouvtal 100mL SIGAUPOTOG HCI 2M ..o

B) Zmic epimrtwoelg (i) kai (i) va dIKaIOAOYACETE TNV ATTAVTNOT| GOG. (Mov.3)

. 2¢ doyxeio 6ykou 2 L eicayoupue 0,8 mol agpiou A kai 0,3 mol agpiou B,
TTOU avTIOPOUV CUPPWVA HE TN XNMIKA £¢icwon:

A +Bg —> T
MeTtd atro 2 sec uttapyouv oT1o doxeio 0,6 mol A. Na uttoAoyioeTe Tn yéon
TaxUTNTA TNG AVTIOPAONS YIA TA dUO TTPWTA DEUTEPOAETTTQ;



MEPO2 I'': Epwrtnoeig 11-12
Na amravrioete og 6Aeg TIG epwTAOEIG 11-12.
Kafe opBn arravrnon BaduoAoyeital pe 10 povadeg (cuvoAo 20 povadeg).

Epwinon 11
Aivetal N KaPTTUAN €€oudetépwong 20 mL diaAupartog aocBevoug ogéog HA, atd

O1dAupa NaOH 0,1 M.

KaunUAn oykopérpnong acBevoug of€og anod
toxupn Baon
14
12
10 (
8
pH
6
——
4 <7‘/
3
2
0
0 2 4 6 8 10 12 14 16 18 20 22
V(mL paong)
ZnTouvral:
a) H popiakdTnTa Tou diloAupaTog Tou o&éog HA. (Mov.2)
B) H o1abepd nAekTpoAuTikAg didoTaong Tou o&éog HA, (Kog). (Mov.2)



Y) AQOU PEAETACETE TNV KAPTTUAN £EOUBETEPWONG, VA AVAPEPETE Eva AOYO TTOU va

empBePaiwvel 011 TO 0gU HA gival aoBevEg 0gU. (Mov.1)

©) Na onuEILOETE TTAVW OTNV KAPTTUAN TO ONWEio: (Mov.1)
A: OTTOU OTNV KWVIKI QIGAN UTTAPXElI HOVO AAAG Kal vePO

B: 61T0U OTNV KWVIKA QIAAN UTTAPXEI MOVO OgU

€) ATTO Tn ypa@IKA TTapdoTaon va BPeite Kata TTpocéyyion Tn {uvn eE0UBETEPWONG TNG

oyKouETPNONG.  PH=.......coii (Mov.1)

{) Moiog até Toug Tpei¢ deikTeg X, W, Z, pe avTioToixeg oTabepéc didoTtaong Kx=10",
Ky=10", Kz=10"°, €ivai o o KaTGAANAOG VIO TNV TTIO TIAVW OYKOUETPNGT; «.eeeeeveveennnnnn.

Na dwaoeTe ouvToun €€nynon.

n) Na dnAwoete TToiEC atrd TIG akOAoubeg diadikaoieg odnyouv e GQAAUQ BETIKO, TTOIEC
O€ apVNTIKO OQAAPA OTOV UTTOAOYICHO TNG HOPIAKOTNTAG TOU 0EEOG KAl TTOIEG OEV
odnyouv o€ 0QAAPA (XWPIG va BIKAIOAOYNOETE). (bov.2)
i. H KWVIKA QIGAN EETTAUONKE UE TO OIGAUPA TOU OEOG. w.vvvviiieeiiieeeeiieieenennn,
ii. Mpiv TO TEAOG TNG OYKOPETPNONG CETTAUBNKAV Ta TOIXWHATA TS KWVIKAS QIAANG HE
ANiYO OTTOOTAYHEVO VEPOD. .enniniiii i
iii. eTMIAOYN B€iKTN PE CWVn EKTPOTTAG TTPIV TN VN EEOUDETEPWONG. . uveneeeeeeeeanann.
iv. Kard tn JETa@OPd TOU AyVWOTOU PE TO OIPWVIO €XOUME ATTWAEIN

OTAYOVWV. v,

12



Epowtnon 12

A. lNa kéBe éva atod Ta 1o KaTtw feuyn va eilonynBeite éva avTidpacTApIo, dIOPOPETIKO
Yl KAB¢g TTEPITITWON, TTOU Ba UTTOPOUCE va XpNOIUOTIOINOEI yia va dIaKPIVETE HETAEU

TOUG Ta PEAN TOU CEUYOUG: (Mov. 7)

Zeuyog 1. AidAupa AgNO3 — AigAupa Pb(NO3),:
V1T o o (o2 1 o 5
o o T8 1 o g o £ >0 TS

Zeuyog 2.  21eped CH3COONa - Z1eped NaCOs:
N V1T o o (0 1 o o 5
oo T8 1 o o £ >0 TS

13



B. Miypa 2,759 aka@aprou c1drjpou Fe (Miypa X) avtidpouv TTARpwS UE apaid
O1dAupa HSO4, cUPQWVA JE TRV TTIO KATW XNMIKN £€icwon:

Fe+ap. H,SO;, —>» FeSO4+H> 1
OAn n TooéTNTA TOU BEKOU O1dAPoU (FeSO,) TTou TTaPAYETAl ATTO TNV TTIO TTAVW
avTidpaon dIaAUETal O€ VEPO, OTTOTE TTPOKUTITOUV 250mL diaAUpaTog B€lkou o18rpou,
FeSO, (AidAupa W).

Ta 20mL diaAuparog Benkou o1dripou FeSO,4 (AidAupa W) oykoueTpriBnkav pe 30mL
dlaAupatog KMnO4 0,025 M, o&iviopévou pe HaSO4, cUPQWYA JE TRV TTIO KATW XNMIKN

e€iowon;:

10 FeSO4 + 2 KMnOy4 + 8 H;SO4 — 5 Fey(S04)3 + 2 MNSO4 + K,SO4 + 8 H20
ZnTouvral:

o) Na utroAoyioeTe TN PoplakdTNTA Tou dlaAuuatog Tou FeSO,4 (AldAupa V).

B) Na utroAoyioete TNV % wiw (Katd pada) TTeEPIEKTIKOTNTA 0€ KaBapd oidnpo Tou

akaBaptou oidipou (Miyua X).

TEANOZ EZETAZHZ

O AieuBuvtnig
Mavvng Newpyiou

14



B. Miypa 2,759 aka@aprou c1drjpou Fe (Miypa X) avtidpouv TTARpwS UE apaid
O1GAupa HSO4, cUPQWVA JE TRV TTIO KATW XNMIKN €§iowon:

Fe+ap. H,SO;, —>» FeSO4+H> 1
OAn n TooéTNTa TOU BENKOU O1dAPoU (FESO,) TTou TTAPAYETAl ATTO TNV TTIO TTAVW
avTidpaon dIaAUETal O€ VEPO, OTTOTE TTPOKUTITOUV 250mL diaAUpaTog B€lkou o18rpou,
FeSO, (AidAupa W).

Ta 20mL diaAuparog Benkou o1dripou FeSO,4 (AidAupa W) oykoueTpriBnkav pe 30mL
dlaAupatog KMnO4 0,025 M, o&iviopévou pe HaSO4, cUPQWYA JE TRV TTIO KATW XNMIKN

e€iowon;:

10 FeSO4 + 2 KMnOy4 + 8 H;SO4 — 5 Fey(S04)3 + 2 MNSO4 + K,SO4 + 8 H20
ZnTouvral:

o) Na utroAoyioeTe TN PoplakdTNTA Tou dlaAuuatog Tou FeSO,4 (AldAupa V).

B) Na utroAoyioete TNV % wiw (Katd pada) TTEPIEKTIKOTNTA 0€ KaBapd gidnpo Tou

akaBaptou oidipou (Miyua X).

O1 Eionynipiec: O AieuBuvtnig
Avva ZiautreAa MNavvng Newpyiou
Avtpn NeoguTou
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