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OAHIIEZ:

To €&eTaoTIKO doKipIo atroTeAgiTal amrd évreka (11) oeAideg.

Mepihappavel Tpia pépn, A, B kai I'. Na atravToeTe Kal Ta Tpia pépn.
EmiTpéTreTal n Xpion pn TTpoypapaTi{OUEVNG UTTOAOYIOTIKAG MNXAVAG.

Aev emiTpérreTal n XprRon 810p0wTIKOU UAIKOU.

K chscoon =1,8107, K nH,=1,810°, K

XPHZIMA AEAOMENA

=1,6'10", Kc=4,2'10"°, Kur=6,8'10"

HCOOH
NEPIOAIKOZ NINAKAZ
1A VIIA
1 2
1“ 1A A IVA VA VIA VIA H:
3 < 5 6 7 8 9 10
Li | Be B c N 0 F Ne
7 9 1" 12 14 16 19 20
11 12 13 14 15 16 17 18
Na | Mg Al | Si P S Cl | Ar
23 24 27 | 28 | A 32 | 355 | 40
19 20 [ 21 22 23 24 | 25 | 26 | 27 28 29 ( 30 | 31 32 | 33 34 35 36
K | Ca|[Sc | Ti ' Cr ([Mn | Fe |Co| Ni [Cu|2Zn |Ga|Ge | As | Se | Br | Kr
39 40 | 45 48 51 52 55 | 56 | 59 59 (63,5| 65 | 70 (726 | 75 79 80 84
37 38 39 40 41 42 43 | 44 | 45 46 47 48 | 49 50 51 52 53 54
Rb | Sr | Y Zr | Nb | Mo ([ Tc |Ru|Rh (| Pd [Ag | Cd | In [ Sn | Sb | Te | Xe
855 | 88 | 89 91 93 96 |[98] | 101 [ 103 |1064 | 108 | 112 | 115 | 119 | 122 | 128 | 127 | 131
55 56 | 57 72 73 74 | 75 | 76 | 77 78 79 | 80 | 81 82 | 83 84 85 86
Cs |Ba|(La| Hf | Ta | W [Re |Os | Ir Pt |Au | Hg | Tl | Pb| Bi | Po | At [ Rn
133 | 137 | 139 [178.5| 181 | 184 | 186 | 190 | 192 | 195 | 197 | 201 | 204 | 207 | 209 | [209] | [210] [ [222]
87 88 | 89 | 104 | 105 | 106
Fr | Ra | Ac | Unq | Unp | Unh
[223] | 226 | 227 | [261] | [262) | [263]




MEPOZ A’: EpwTtioeig 1-4
Na amravrioete OAEZ 116 epwTtnoelg. Kabe opBn atrdvrnon BaduoAoyeital pe mévre (5)
HOVAdEG.

Epwtnon 1

Na uttoAoyioeTe TOUG apIBUOUG 0EEidwWaoNG TWV OTOIXEIWV OTIC TTAPAKATW EVWOEIG KAl
1ovVTa: (u. 5)

(@) TOU P OTN PHs s
(B) TOU S 0T0 SO32 e,

(V) TOU CloTo KCIO3 e e

(5) TOU Cr om0 CraO72 e,

(€) TOU N OTO NaNO3 e e

Epwtnon 2

(@)

AiveTal n o KATW XNUIKA €€iocwon:
CH4(+202 @ — CO2+2H0 4 AH=-890kJ

kal Ta diaypaupata (1) kar (I):
(1 an

TPOoIGVTA

avTiIdpyvTa

avTidpwvTa

TTopeia avridpaong TTopEia avTidpaong

Na ypAayeTe yia TNV 1o TTAvw avTidpaon:

TT0I0 ATTO Ta dlaypApuaTa Ba PTTopoUcE va TTEPIYPAWE! TN METARBOAR EVEPYEIAS TNG

avTidpaong. (M. 1)

TToIQ €ival TTI0 0TaBEPd, Ta avTIdOPWVTA A Ta TTPOIOVTA Kal Vo dIKAIOAOYIOETE TNV
aTravTnon oag. (u. 1.5)

Na ypdayete Tnv avtidpaon nAekTpoAuTIKAS didoTaong Tou CH3COOK, kabwg Kal Tnv
avTtidpacon udpoAuong Twv IGVTWYV TOu. (M. 2,5)



Epwtnon 3

AivovTal o1 TTI0 KATW APQidPOPES XNUIKES avTIOPACEIG, Ol OTTOIEG TTPAYUATOTTOIOUVTAI O€
KATAAANAEG ouVONKeG, o€ KAEIOT& CUOTANATA:

l. CH3COOH (aq) T CH3;OH (ag) = CH3COOCHg3; (ag) T H,O 0)
. 2 H.0O @ = 2 Ho @t O, ()
. H, @t D) @ = 2 HI (9)

Iv. C ) T H,O @ <= H, @t (6{0) () AH>0
Na ypayere:
(a) M1 atrd TIG TTI0 TTAVW AVTIOPACEIG TNG OTTOIOG N IC0PPOTTIA, dEV ETTNPEACETAI
atro TN METARBOAN TG TTiEONG. (p. 1)

(B)  €vav TpoTTO AUENONG TNG €KAuoNG Tou udpoyodvou oTnv avtidpaon . (M. 1)

(y) av Ba au¢nBei 1 Ba pelwbei n atrdédoon TNG avTidpaong Iv, OTAV QUENOCOUNE
TN BepuoKkpaaia. (M- 1)

Epwtnon 4

(@)  Na ypdyete av Ba auénBei, ueiwbei ) Ba TTapapeivel idia n Ty Tou pH TWV TTIO KATW
OI0AUNATWY, OTAV £QAPUOCOUNE TIC METABOAEC TTOU ava@EéPOVTal TTO KATW: (J. 2)

I. @gppaivoupe avolkTO OOXEIO TTOU TTEPIEXEI DIGAUMA APPWVIAG: i
. MpocBéToupe aTTOOTAYHEVO VEPO OE OIGAUPA VITPIKOU OEEOG:  oivinviiiiiieeieiiinenannns
n. MNpooBEToupe piIKpr) TTooOTNTA aTTooTayUEVOU vepoU o€ didAupa HF 0,1M / NaF 0,1M :

IV. 2€ ATTOOTAYMEVO VEPO QUOOUME ME TO KAAQUAKIL: e

(B)  Na ypdwete yia Ta 70 KATW I00UOPIAKA udATIKA SIoAUpATa I, I, i Kal 1V :  (U. 3)

1. NaNO;3 in. NH4ClI . HCOONa Iv. HCOONH4,4
e 710 OIGAUMA pE TN HEYOAUTEPN TIMA PH:
e 70 OIGAUPA TOU OTTOIOU N TIUA TOU PH=7: e,

e av 10 pH Tou diaAupatog HCOONH, gival 6&ivo, Baaiko ] oudETEPO:



MEPOZ B': EpwTtiosig 5-10
Na amravrioere OAEZ 116 epwTtoelg. KaBe opBn atrdvrnon BaduoAoyeital pe déka
(10) povadeg.

EpwTtnon 5

AiveTal n M0 KATW KAPTTUAN €€oudeTépwong 20 mL diaAuparog HCOOH pe didAupa
NaOH 0,01 M.

OoBEvEg ool WUE UGS BoOoTy
14
10
=3
BH
- Fa
4 I’_,,.--=-"'_J’—""j-”_,-’-’
o
o s 10 15 =20 25
Crog MoOH (MLl

(a) Na avagépete Tpelg (3) eVOEIEEIS TNG KAPTTUANG TTOU ATTOBEIKVUOUV OTI, TO AYVWOTO
O1GAupa gival acBevég ogu. (M. 3)

B) Molog atrd Toug TpEIg deikTeG A, B Kai I' Twv oTToiwv N otaBepd 1ovTiopou Toug
givar avrioToixa Ka=10", Kg=10" ka1 Kr=107, eivai 0 kataAAnAGTEPOC VIO TV
M0 TTAVW OYKOMETPNON;

(M. 1)
I Na ypdyete Tov AGYO TTOU ETTIAECATE TOV TTIO TTAVW OEIKTN.
(M. 2)
(y) Na uttoAoyioeTe TN POPIAKOTNTA TOU ayvwoTou dlaAuuatog HCOOH. (u. 4)



Epwtnon 6

A. (a)  Na BAaAeTe oUVTEAEOTEG OTNV TTIO KATW XNMIKY avTidpaon, deixvovTag avaAuTIKA

TOV TPOTTO TTOU EPYACTHKATE. (M- 3)

Cu + meH2S0,s — CusS0O, + SO, + H->O

(B) Na ypdwyeTe yia Tnv Mo TTAvw avTidpaon: (M. 2)
I. TTOIO OUTTQ EIVAI OGEIDWTIKI: oeieieiie et aeaens
1. TTOIO OUCTO AVAYETOL it e e e aeeanes

B. 2ag divetal n akdAouBn xnuIKA avtidpaon:

H,O ot HCI (aq) — CrI + H30+
(a)  Na ypayerte: (u. 2)
I. 010 OTTO TA AVTIOPWVTA Eival 0gU katd Brgnsted-Lowry.  ...............
1. TT0I0 ATTO Ta TTPOIGVTA gival N avTtioToixn oculuyng Bdon.  ...............

(B)  Naypawete av 10 Cl gival ioxupr Bdon / o0 f; acBeviic Baon / o€U kai va
OIkaloAoyroeTe TNV amrdvinon oag. (M. 3)

Epwinon 7
Na UTTOAOYIOETE TN HOPIAKOTNTA TWV TTIO KATW UBATIKWY SIGAUPATWY O0Toug 25 °C:

(a)  AidAupa NaOH pe pH=12 (M. 3)


https://www.khanacademy.org/science/chemistry/acids-and-bases-topic/acids-and-bases/a/bronsted-lowry-acid-base-theory
https://www.khanacademy.org/science/chemistry/acids-and-bases-topic/acids-and-bases/a/bronsted-lowry-acid-base-theory
https://www.khanacademy.org/science/chemistry/acids-and-bases-topic/acids-and-bases/a/bronsted-lowry-acid-base-theory
https://www.khanacademy.org/science/chemistry/acids-and-bases-topic/acids-and-bases/a/bronsted-lowry-acid-base-theory

(B)  AidAupa HCN pe pH=5 (M- 4)

EpwTtnon 8

>¢ TToTAPI (€0ewg TTou TTEPIEXEl 20 mL TTUKvoU dlaAupaTtog HNO3 trpoaTiBeTal
METAAANIKOG XaAKOG, Cu, UTTO Jop®n PIVICPATWY KAl TTPAYUATOTTOIEITAI €VTOVN
avTidpaaon, TTou (eaTaivel TO TTOTHPI.

(a)  Na ypdyere:

I TNV XNMIKN avTidpaon TToU TTPAYUATOTTOIEITAl: (M- 3)
1. OUO0 (2) TTapaTnPAOEIC TTOU AVANEVETAI VA YivVOUuV KATA TNV TTI0 TTAvw
avTidpaon: (M- 2)

(B)  Na ypdwete, av n K&GBe pia atrod TG O KATW PETABOAEG EexwploTd, Ba augnotel,
Ba peiwoel A dev Ba peTaBAAel TV TaxUTNTA TNG AVTiIdPAONG. (M. 4)

I. O CU TTPOCTIOETAI OE HOPPI OKOVING: «.veneeeteeee et eeee et ee et e e e e ae e e e e e e eaeneees

1. TO SIGAUPA HNO3 OPOIWVETAL JE VEPO: «.vieneneieeeeeteeee e e e e e e aeeneaeeeens

. Kard tnv avtidopaon WUXOUME TO TTOTAPI CEOEWIG: v.nurneirereeeiieee e eeenanaeenanens

Iv. Xpnoipotroiouvtal 100 mL avti 20 mL apyikoU dioAupatog HNOs @ ...l

(y) Na dIkaloAoynoEeTE TNV ATTAVTNOT TOU EPWTANATOC (B)! - (M- 1)



Epwtnon 9

2¢ 500 mL diaAupartog udpo@Bopikou oéog, HF, 0,1 M TrpooBéTtoupe 250 mL
dlaAupaTog udpoteldiou Tou KaAiou, KOH, 0,05 M, otrdte TTpokUTITEI TO dIdAUpa P.

(a) Na ypawyeTte Tn XNMIKA avTidpaon TTou TTPAYUOTOTIOIEITAl. (M- 2)

(B) Na ypdweTe 1T0IEG OUTIEG Ba UTTAPYXOUV PETA TO TEAOG TNG avTidpaong Kai va
UTTOAOYIOETE TIG OUYKEVTPWOEIG TOUG. (M- 6)



Epwtnon 10
A. AivovTal Ta 1o KATtw Celyn OUCIWV:

Zeuyog (1):  AidAupa AgNOs3, didAupa Ba(NOs),
Zeuyog (I):  AidAupa NaNOg, didAupa Mg(NOs),

(@)  Na eilonynBeite éva avmidpacTApIo, dIAPOPETIKO yia KABe {eUyog, E TO OTTOIO
MTTOPEITE VO DIOKPIVETE TIG OUCTIEG. (M. 2)

ZEUYOG (1), e
ZEUYOG (1), e

(B) Na ypdweTe TNV TTOPATAENON TTOU QVAPEVETAI VA Yivel o€ KABE (EUYOG OUTIWV.
(M. 2)

ZEUYOG (1), e

ZEUYOG (1), e

(y) Na ypAWeTE TIG XNUIKEG AVTIOPACEIG TWV OUCIWY TTOU AVTIOPOUV HE TA
TTPOTEIVOUEVA AVTIOPACTAPIA. (M- 4)

AVTIOPAON CEUYOUG (1) o e
AVTIOPAON CEUYOUG (I1): o e

B. (a)  Na ypdwete TNV nAekTpoviakn dour) Tou atduou Tou vatpiou, Na, ypdeovTag

TNV KATAVOUN TwV NAEKTPOVIWV OTA TPOXIAKA TOU. (M. 1)

B
A Z
J_J
X x
X

Na ypdyete Ta cUUBOAA TwV TTIO TTAVW OTOMIKWY TPOXIAKWV. M. 1)
MO A
XAMO B



MEPOZ I : Epwrnosig 11-12

Na amravrijoere kai 1i¢c AYO epwrnjosis. Kabs op0n amravrnon BabuoAoyeirar pe Séka
(10) povadeg.

EpwTtnon 11

2€ KAe10TO doxeio Oykou 2 L kal oTaBepn¢ TTieong Kai Bepuokpaaciag, eicdyovtal 4 mol
agpiou alwtou, N, kai 16 mol agpiou udpoydvou, Ho. Ta agpia avTidpouv OTTwg
@aiveTal oTNV TTI0 KATW XNUIKA £¢icwaon Kal KAataAr)youv o€ XnuIknA iIcoppoTria. H
a1rodoaon TNG avtidpaong gival 75%.

3Hz@+ N2 = 2NH;3 () AH°® =-92.4 kJ

(a) Na UTTOAOYIOETE TIG TTOOOTNTEG OAWV TWV AEPIWV OTN XNUIKH I00PPOTTId.
(0. 4)

(B) 1. Na utroAoyioeTe TNV TIUA TNG 0TABEPAG TNG XNMIKNG 1I00ppoTTiag, K¢, TNG
avTidpaong, oTIG TTIo TTAvVw OTABEPES OUVONKEG. (M. 3)



. Na avagépete av Ba augnBei, Ba peiwBei ) Ba TTapapeivel idla n TiuA NG

oTaBePAS TNG XNMIKAG 1I00pPOTTIAG, OTAV: (M. 3)
- AUEAOCOUE TN BEPUOKPATTA TOU DOXEIOU:  coviiiiiiiie e eaeeenn
- AUEACOUME TNV TTIEDN TOU DOXEIOU: e,
- TPOOBECOUME KATOAUTI: e naeeas
EpwTtnon 12

‘Evag pabntig 1ng B’ Aukeiou yia va TTpoodiopicel Tn JOpIakOTNTA TOU dIAAUPATOG
Benkou o1dfpou (Il), FeSO4, e TITAOSOTNHEVO BIGAUUA UTTEPUAYYAVIKOU KaAiou, KMNOy,
0,02 M, ¢E€mAuve 6Aa Ta Gpyava TTOU XPNOIKOTIOINCE E ATTOCTAYMEVO VEPD. 2TN
OUVEXEID PETEQPEPE PE TO O1pwVIo 10 mL FeSO,4 0TnV KWVIKA QIAAN Kal YE TOV
OYKOMETPIKO KUAIVOpO TTpdoBece 10 mL diaAUpaTtog HoSO4 2 M. TE€pioe Tnv TTpoX0ida
ME dIdAupa KMNnOg4 Kal 0T CUVEXEID TTPAYUATOTTOINCE TPEIG (3) OYKOUETPNOEIG
TTAiPVOVTAG TIG TTIO KATW TIPEG:
V;=10,9 mL V,=10,2mL V3=10,1 mL

2Tn OUVEXEIQ, UTTOAOYIOE TOV HECOV I00OUVAUO OYKO TOU WETPOU Kal TOV BPAKE

V =10,4 mL.

AiveTal o KATW N XNUIKA €€icwaon TG avti®paong TTou TTPAYUATOTIOIEITAI OTNV TTIO

TTAVW OYKOUETPNON:
10 FeSO, + 2KMnO4 + 8H;SO; — 5FeyS04); + 2MnSO,4 + K;SO4 + 8 H,0O

(a) Na avagépete U0 (2) opaApaTa TTou £Kave 0 JaBNnTAG Katd T die§aywyr TNG TTI0
TTavw oykouéTpnons . Na avagépeTe yia KaBe o@aAua EexwpioTd, av Ba gival
BETIKO 1 apvnTIKG (Xwpig eTTeCAYNON). (M- 4)



(B) Na ypdyete TN xpwuaTKA aAAayr, n otroia Ba TTPoodiopicel TRV avayvwpion Tou
TEANIKOU onueiou TNG TTI0 TTAVW OYKOPETPNONG. (M- 1)

. Na g€nynoere, yiaTi TTPOKUTITEI OQPAAPA, €av avTi Tou dloAUpaTog Tou HaSO4
XpnoipotroinBei didAupa viTpikou o¢€og, HNO3. (M. 3)

TEANOZ EZETAZHZ
Or1 eionyntéc O Aigubuvrig

Avdpéag Xar¢notuAAng
Avrpn Epwrokpitou Neodgurog lNarraiwdvvou
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