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OAHIIEZ:

To e€eTaoTIKO doKipio atroTeAgiTal atrd dekaTpeig (13) oeAideg.

. Mepihappavel Tpia pépn, A, B kai I'. Na atravToeTe Kal Ta Tpia pépn.
o EmiTpétreTal n Xpion pn TpoypapaTti{OUEVNG UTTOAOYIOTIKNG MNXOVAG.
o Agv emTpétreTal n Xpon 510pOWTIKOU UAIKOU.
XPHZIMA AEAOMENA
K CHsCOOH :1,8.10_5, K NH3:1’8'10_5 K HCOOH :1,6.10_4 K HCN :4,2.10_10
NEPIOAIKOZ NINAKAZ
1A VIIA
1 2
:' 1A A IVA VA VIA VIA H:
3 4 5 6 7 8 9 10
Li | Be B Cc 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 | 3 32 (355 40
19 20 | 2 22 23 24 25 | 26 | 27 28 29 | 30 | 31 32 | 33 34 35 36
K [Ca|[Sc | Ti v Cr |Mn | Fe [Co| Ni |[Cu|Zn |Ga|Ge | As | Se | Br | Kr
39 40 | 45 48 51 52 55 | 56 | 59 59 |635| 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 [1785| 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 aravrioete o OAEZ 1i¢ epwTtnoelg. KaBe opBi amrdvrnon BaduoAoyeital e TEVTE
(5) povadeg.

Epwtnon 1

2TOV TTI0 KATW TTIVAKA UTTAPYXOUV TTANPOQPOPIES YIa Tpia udaTika diaAupaTa
MOVOTTPWTIKWYV 0&€wv, To didAupa A Tou o&éog HA, 10 didAupa B Tou o&éog HB kai To
d1dAupa I Tou ogéog HI™.

AigAupa | Oykog mL | Mopiakdg TUTTOG MOPI?nKO?[ITG Kog (25 °C)
A 100 HA 0,1 1,34 - 10°
B 500 HB 0,5 1,38 - 104
r 1000 HI 0,2 1,8-10°

A. (a) Na ypdayerte 11010 ATTO TA TTI0 TTAVW SIGAUPATO TTEPIEXEI TO OODEVETTEPO
0¢U Kal va BIKAIOAOYNOETE TNV ATTavTnon oag. (M- 1)

(B) Na mmpoodiopiceTe 1TT010 ATTO TA TTI0 TTAVW dIaAUpATa £XEI TN JEYAAUTEPN

OUYKEVTPWON 16VTWYV udpoyovou, H . (M. 1)
(y) Na utrohoyioete 10 pH TOU dloAUpaTOC A. (M. 1)
B. Na ypdayere: (b. 2)
(a) Ta ouduyn o&Ea Twv TTIo KATW Bdswv Katd Bronsted-Lowry
O T =20 YA —— ) T I ——

(B) mig ouluyeig BAoeIg Twv TTI0 KATW 0&EwV KaTa Bronsted-Lowry

O N 20— ) T 2 L J e —



EpwTtnon 2

A. Mo kaTtw @aivovTal oI OXNUATIKEG AVATTOPACTATEIG TWV TPOXIAKWY 2S, 2Py, 3S,
3plp .
A B r A
z J_.l
P
¥ x 4 * 3 X
(a) Na 1TpoodiopiceTe TTOIO €ival TO TPOXIAKO: (M- 2)
0) 2S 1 e () 2px :  -mmmmmemeeee- -
(m)  3S: e (av)  3py: - -
(B) Na avagépeTe 1010 OTTO TA TTIO TTAVW TPOXIOKA £XEI TN MEYOAUTEPN EVEPYEIQ KAl
va BIKAIOAOYNOETE TNV ATTAvINOon OAG. (M- 2)
B. Na ypdweTe TNV NAEKTPOVIOKH S0P TWV TPOXIAKWY TOU aTOUOU TOU 0&uyovou,
O, otn BepeAibdn KatdoTaon (M- 1)
Epwtnon 3
A. Na uttoAoyioeTe Tov apiBud o&eidwaong, A.O., Tou dvBpaka, C, OTIG TTI0 KATW
XNMIKEG EVWOEIG KAl TTOAUOTOMIKA 16VTA: (M. 5)
(@) CHa e
(B) CH3OH e
(Y) HCHO e e e
) T L@ o 1
05 T L1 >
Epwtnon 4
A. AivovTal Ta IcodopIaKA udATIKA SIGAUPATA TWV TTIO KATW AAATWV:
a: KNOs3 B: NHa4NOs3 y: HCOONa 0: HCOONHa4
(a) Na Ta katata&ere o€ ogipd auéavouevou pH (u. 2)




(B) Na ypayere Tnv avridpaon didoTaong Kal Tnv avridopaon udpdAuong Tou
peBavikou vatpiou, HCOONa . (M- 3)

MEPOZ B': EpwTtioeig 5-10
Na aravrioete o OAEZ 116 epwTtnoelg. Kdade opBn amrdvrnon BaduoAoyeital e SEka
(10) povadeg.

EpwTtnon 5
A. (a) Na xapakTnpioete TNV KABE pIa aTTd TIG TTIO KATW aVTIOPACEIS WG £vOOBepUn A
eewOeppn. (M- 2)
(1) Hz@@ +% 02 g — H20 () AH =—-285.8 K] = ------mmmmmmmoeooeo oo
M C+H20 @ —>CO@+H2@ AH= 131K] s
(m) %2Hz2+%Cl2 — HCI AH =—-92 KJ T
(v) N2@ +O2@ — 2NO ) , AH = 180KJ -

(B) Na ypdyete av Ba Taywoel 1) av Ba BepuavBei To TTEPIBAAAOV TNS avTidpaong
TOU EpWTANATOC (a)(1) 6Tav auTr TTpayuaToTroinBei. Na dIKaloAoyroEeTE TNV
aTTAVvVTNON OOC. (M. 2)

(y) Na utrohoyioeTe TNV evépyeia TTou TTPocAapBaveTtal 1 atroBAAAETal ATTO TNV
kauon 44,8 L agpiou udpoydvou, OTTWG PaiveTal oTnV avtidpaon Tou
epwTApaTog (a)(i). (M. 2)

Na mrpoodiopioete Ta ouluyn o&€a Kal BACEIS TWV TTIO KATW avTIOPACEWV. (U. 4)

(1) NHa* + H20 —  NHs + HsO *

() NaOH + Sn(OH)2 — Na2SnOz2 + H20



Aivetal n akdéAoubn au@idpoun avtidpacn n oTToia TTPAYUATOTTIOIEITAI O€
KAEIOTO oUOTNPA, 0€ OTABEPESG CUVONKES BEpPOKPATiag Kal TTieong.
3Fe ) + 4 H20 g == Fe304)+ 4 Hz () AH< O

(a) Na avagépeTe av n avtidpaon €ival OJOYEVIG 1] ETEPOYEVAG: (M- 1)

(yY) Na avagépete o€ KABE TTEPITITWON, LEXWPIOTA, av Ba auénBei, ueiwbei
TTapaueivel oTabepr) N CUYKEVTPWON Tou udpoydvou, Hz , étav

EQAPUOCOUNE OTO KAEIOTO CUCTNUA TIG TTI0 KATW PETABOAEG: (M- 3)
(1) av peiwooupe TNV TTOOOTNTA TOU Fe: e
(1) av au¢fooupue TN Bepuokpaaia Tou TTEPIBAANOVTOG:  ----mmmmmmmmmmmm oo
() av au¢AoOUUE TNV TTIECN TOU KAEIOTOU OUOTAMOTOG:  --m-=-mmmmmmmmmmmmmmm oo

2¢€ kKAe1oT16 doxeio 10 L kal uttd oTtaBepn trieon peragépoupe 4 mol
TTevTaxAwplouxou ewo@opou, PCls . Otav Bepudvoupe otoug 725 °C
TTapayovtal 44,8 L aépiou xAwpiou, Clz2 , kal atrokaBioTaral xnuikr 100ppoTrida,
oUP@WVA PE TNV TTIO KATW XNMIKA e€icwoaon:

PCls (g) 2 PClsg) + Cl2()
Na utroAoyioeTe:

(a) Tnv amédoon TnG avTidpaong (M. 1)




270 TTI0 KATW OIAYPAUMA PAivOVTAl Ol KAUTTUAEG METARBOARG TNG CUYKEVTPWONG
Twv ouoiwVv A, B, I kal A o€ oxéon PeE TO XPOVO OTTWG TTPAYUATOTTOIOUVTAIl KATA
TNV avTidpaon

Ag +3lN@ — 2B + A
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(a) Na poadiopiceTe TToIa KAPTTUAN ava@épeTal o€ KABE ouaia: (M. 4)
Ouoia A: ----mmmmmmmm e Ougia B: -
Ougia I ---=-m-mmmmm oo Ouoia A: -
(B) Na mpocodlopiceTe TTOIO ATTO TA AVTIOPWVTA BPICKETAI OE TTEPICOEIN KAl VA
OIKaIoAOYrOETE TNV aTTdvTnon Oag. (M. 2)

(y) Na utroAoyioeTe yia Ta TTPWTA TEOCOEPA (4) SEUTEPOAETTTA TNG AVTIOPAONG:

() TN péon TaxutnTa KatTavadAwong Tng ouciag I (b. 2)
(1) TN péon TaxuTNTa TNG AVTIdpaonGg (M. 2)




Epwtnon 8

A. (a) Na utroAoyioete Tn gopPIAKOTATA UBATIKOU BIAAUMATOG OEIKOU 0EEOG,
CH3COOH, T0 otroio repiéxel 3 g ouoiag o€ 500 mL diaAupatog. (Y. 2,5)

(B) Z& 500 mL tou 10 TTAVW diaAupaTtog TTpooTEédnkav 250 mL diaAUuaTog 0€IkoU
vaTtpiou, CHsCOONa 0,1 M.

Na utroAoyioete To pH TOU TEAIKOU SIOAUATOG. (Mov. 3)

(y) Na ekmiynoete av Ba augnOei TTOAU ) Aiyo, av Ba peiwdei TToAU A Aiyo ) av Ba
TTapapeivel otaBepn N TiuA Tou pH ToU dIOAUPATOG TOU £pWTARUATOS (B) 6TAV

TTPOCBOECOUNE O€ AUTO: (M. 1,5)
() 250 ML VEPD
() 0,5mML NaOH 0,01TM  cmmm e e
() 40 ML HCI 1M e
(®) Na utroAoyioete Tov 6yko TOU diaAupaTog NaOH 0,1 M TToUu XpelddeTal yia TNV
TTARPN  €goudeTépwon Tou OloAUhaTOG 0&IkoUu o&éog, CHsCOOH, Tou
epwTAMATOG (). (u. 3)




Epwtnon 9

A. (a) Na OUPTTANPWOETE TA TTPOIOVTA TWV TTIO KATW XNMIKWV avTIOPACEWV
yPA®ovTag Kal Ta oUPPBOAA TNG QUOIKNGS KATAoTAONG OTNV oTroia BpiokeTal KABE
ouaia, (s, 1, g, aq): (M- 2,5)

() Cus) + HNOs3@mukvw)ag) ——
(M) Zn + HCl g —
() Mg(NO3)2 (aq) + NaOH aqy —
(iv) NH4Cl (s) + KOH (aq) —

(B) Na dnAwoete TTOIEC ATTO TIG TTI0 TTAVW QVTIOPACEIS ival SITTARG
aVvTIKATAOTAONG. (p.1)

(M. 2,5)

(®) Na avagépetal €va Adyo TTou va dIKaIOAOYEi TNV TTPAYPATOTTIOINCN TNG
avtidopaong (a)(im). (M- 1)

(€) Zmic avridpdoelg TNG AoKNoNng (a) eKAUOVTaI OPICUEVA QEPIQl.
Na ava@EpeTe TTEIPAPATIKEG HEBODOUG aviXVeEUONG YIa TO KABE aépIo EEXwPIOTA.

(M. 3)




A. Na ypdyete éva avTidpaoThpIo, dIOPOPETIKO 0€ KABE pia atTo TIG TTI0 KATW
epwtnoelg (a), (B) kai (y) e To oTroio Ba diakpiveTe TIG ouoies. (Na avapEpeTe
TIG TTOPATNPROEIG TTOU Ba KAVETE yIa va OIAKPIVETE TIG OUCIEg 0€ KABE (eUY0G.)

(a) ZTteped NaOH kal oteped Mg(OH)2

(M. 6)

B. 2 € OOKINOOTIKO owAnva A TottoBeTouue oTeped dAag CH3COONa kal o€
dokIpaoTIKO cwAAva B TottoBeToUpE 0TEPES ANAG Na2COs . 2Tn CuvEXEIa
TTpooBETOUUE Kal 0Toug dU0 owAAveg 1 mL didAupa HCI 2 M.

(a) Na ypaweTte T Ba TTOPATNPEACETE € KABE DOKINAOTIKO GWANVA Kal O€ TToId

ouaia o@eiAeTal N TTAPATAPNON (M. 2)
2WAAvag MapatApnon Ougcia otnv oTroia
OQEIAETAI N TTAPATHPNON
A
B

(B) Na ypdyete TNV avtidpacn TToU TTPAYUATOTTOIEITAI 0TO OOKINAOTIKO CwARva B.

(M- 2)




MEPOQOZ I ": Epwrnjosic 11-12

Na amavrijoere kai 11¢ AYO spwrrjosic. KaOs opOn amavrnon Babuoloyeirar ye Séka
(10) yovadsg.

Epwitnon 11

A.

(@)

AiveTal N TTI0 KATW KAUTTUAN €€0UdeTEPWONG N oTToia dEiXvel TN JETABOAR TOu
pH o€ ouvapTnon Pe Tov OYKO TOU PETPOU KATA TNV TTOPEIQ PIOG OYKOPETPNONG
10 mL ayvwaoTou PopiakoTATAG SIGAUNATOG.

pH *

12
4—A
10
8
6
52 «—B
4
2 fr
PTAN

&) 5 10 15 20 25 30 35 40 45

50
Vv HETpou (ML)

Na eAEEETE O€ TTOIO ATTO TIG AKOAOUBEG TTEVTE OYKOUETPOEIC, AVAPEPETAI N
M0 TTAVW KOPTTUAN EE0UBETEPWONG ONUEIWVOVTAS To GUMPBOAO V' OTO CWOTO

KOUTAKI. (bov. 1)
Oykouétpnon AyvwoTo didAupa MéTpo didAupa
1 HCI NaOH
2 CH3COOH NH3
3 NaOH CH3sCOOH
4 NH3 HCI
5 HCI NH3

Na ava@épeTe TO €id0G TNG OYKOUETPNONG, OEUMPETPIO 1] AAKAAINETPIOL(U. 1)

Na dnAwaoete 11010 onpeio atmd Ta A, B, I', A deixvel To 1I000UVAPO ONUEIO TNG
avTidpaong. (p. 1)

Na ypdyeTe TOoV XNUIKO TUTTO TOU GAATOG TTOU OXNUATICETAI OTO 1I00OUVAUO
onueio Kard Tnv o Tavw d1adikacia oyKouETpNongG. (M- 1)

Na ypdyeTe OAEG TIG OUTiES TTOU UTTAPYXOUV 0TO dIdAupa dTav TTpooTeBoUV
10 mL p€tpou dIaAUuuaTog. (M- 1)




(o1) Na utroAoyioeTe TN HOPIOKATNTA TOU AYVWOTOU dIAAUPATOG AV N JOPIAKOTATA
Tou péTpou eivalr 0,1 M

(n)

(M. 2)

Na utroAoyioeTe Tn oTaBepd 10VTIOPOU TOU KATAAANAGTEPOU OEIKTN yIa TNV TTIO

TTAVW OYKOMETPNON.

(W- 1)

O kataAANASTEPOG BEIKTNG €ival opyaviké ofU Kal Ta adidoTata uopIa Tou £XOuV
XPWHO KOKKIVO, EVW) T AVIOVTA TOU £XOUV XPWHA KITPIVO, OTTWG QaiveTal 0TNV
MO KATW avTidpaon IOVTICKOU Tou.

HA 2 H*
KOKKIVO

+

A
KiTpIvO

Na ypdyeTe TO XpwHa TToU Ba aTTOKTHOEI 0 OEIKTNG OTAV TTPOoCoTEBOUV 35 ML
METPOU Kal va OIKAIOAOYNOETE TNV ATTAVTNON OAG.

(M. 2)

11



EpwTtnon 12

‘Evag xnUIKOG yia va UTToAOYioE€l TNV EKATOOTIAIO KATA HACA TTEPIEKTIKOTNTA,
% K.J. (% wiw), evog vopiopaTog atmd XaAkd kal weuddpyupo, Cu — Zn,

avtédpace TTAPWG £va VOUIOUA O€ TTEPICTEIN apaloU dIAAUUATOG

udpoxAwpikoU o&éog, HCI, étrou TTapdxBnkav 565 mL agpiou A. ZTn ouvéxeia
avtédpace TTANPWG £va deUTEPO VOUIOHQ, idI0 JE TO TTPWTO Kal iong Palag, JUe
TTEPICOEIN TTUKVOU Kal Beppou Belkou o&€og, H2SO4 kar TTapdxdnkav 1433 mL

agpiou B.

Na ypayeTe OAEG TIG XNUIKES ECICWOEIG TTOU AvVAQEPOVTAI OTAV TTIO TTAVW

oladikaoia.

(M. 5)

Na utroAoyioeTe:

TA YPAUPAPIA TOU VOUIOHATOG.

12



() TNV €1Ti TOIG £KATO KATA PALA, Y% K/Y (Y wiw) TTEPIEKTIKOTNTA TOU XAAKOU Kal TOU

WeudapyUupou oTo KPAA. (M- 1)
Or1 eionyntéc O Aigubuvrig

Avdpéac XarlnatuAAng

Avrpn Epwrokpitou Neodeurog lNarmraiwdavvou
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