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237X 0 25 PP (oAoypdepwg)

Y1roypa@n KaOnynNTA/TPIOG: ..covvveriiniinnaenans
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XPHZIMA AEAOMENA
2XETIKEC ATOUIKEC Madec:
H=1, C=12, 0=16, Na=23, S=32, Cu=63,5, Zn=65
>1a0epéc nAekTpoAUTIKAC didoTaong oToug 25°C:
KCH3COOH=1 ,8"10_5 , KNH3=1 ,8x10_5, KHCOOH: 1,6.10-4, KHNOZ = 4,4X1O_4,
Khon = 4,2x101° % K= 6,3 x 107

[paupopoplakdg dykog agpiwv ot (0°C kai P=1 atm) Kavovikég Yuvenkeg = 22,4 L

MEPOX A’: EpwTtiocig 1 — 4. Na amavrToeTe o€ OAEG TIG EpwWTNOEIG 1 - 4.
Ka0fe opBn amravrnon BaBpoAoyeital pe 5 povadeg (cuvoAlo 20 povadeg).

Epwinon 1

A. Na ypdweTte ToVv XNWIKO TUTTO 1] TO dvoua: (2u)
(a) evég aoBevoug o&éog ... HF...Nn...... GANO........eeeee..
B) wiag Ioxupng Bdong ... KOH...... n...... AAAN..........

) EVOG 10XUpOU O&EOG & ...... HCl .,

(
(v
() evog udpoeidiou PeTAAOU TTOU £XEI AU@POAUTIKO xapakThpa : ...Al(OH)s.........

B. (a) Na ypdawyeTe yia kabe €va atmd Ta TTapakATw I00POPIaKA dIoAUPOTa av gival 6¢Ivo, i

aAKAAIKO 1} OudETEPO. (1M)
CH3COONH,4 CH3COONa
............... OUOETEPO............... veveiiienennnn . OAKOQAIKO. .............
NH,4CI NacCl
............... OCIVO.......eevenies ceveeeieenn... OUDETEPO ............

(B) Na dikaiohoynoete Tnv amavinonl cag yia 70 dhag CH3COONa, ypdgovtag Kai Tn
XNUIKA avTidpaon didoTaong kKabwgs kal udpdAuong Tou GAaToC. (2u)

To dAag CH3COONa mrpoépxetal atmd aoBeveég o&u (CH3COOH) kai ioxupn Baon (NaOH)
Kal udpoAUETAl AAKOAIKA.

AigoTaon: CHsCOONa - CH;COO +Na®
Y3pdAuan: CHsCOO + H,0 = CH3;COOH + OH’




Epwtnon 2

A. AiveTal To aTOIXEIO 16S.

(a) Na ypaweTe TNV NAEKTPOVIKI dOUA Tou OTn BeueAILLdN KATAOTAOT). (2M)
1s?2s%2p°®3s%3p*
(B) Na oxedidoete 10O dIAypaP A TPOXIAKWY TOU. (1,5u)
NN NN NN
1s 2s 2p 3s 3p

B. Na ava@EépeTe TTOIEG ATTO TIG TTAPAKATW OMASES KBAVTIKWY QPIBUWYV €ival ETTITPETITEG
yia €va nAekTpdVvIo atopou Kal TToleG OxI. Na dikalohoyroete Tnv atrdvrnon cag.  (1,5p)

(@) n=1, £=1, m=0, m&=+% ... OxI EMTPETTTA...€Te1dr] 10 L TTaipvel Tipég atmd 10
0-(N-1) GPA ETITPEETTETON HOVO TO ... £=0. . .uiniitii e,

(B) n=1, £=0, m=0, me=-% :... ETTPETITN ...... agou...n=1,2,3...... §=0..(n-1) ......
............ Mg=-L,0,40 o KO oo Mg +Y2 -V e

(y) n=2, {=1, m=-1, m=-1: ... Ol EMTPETTA...ETTEION TO ... MsTTaipvel +V2 ,-%%....

EpwTtnon 3

A. lpootéBnkav 500 mL amooTtaypévo vepd oe 250mL diaAuuarog H,SO,4 0,2M. Na

UTTOAOYIOETE TN VEQ OUYKEVTPWOTN (MOPIOKOTNTA) TOU apalwpévou dIGAUNATOC. (1)
C1Vi=CyV,

= 0,2.x0,250=Cyx 0,750 = C,=0,0667M

B. (a) MNari To vepd cival au@oAUTNG cUu@wva Pe TN Bewpia Twv Bronsted—Lowry; Na

OIKAIOAOYNOETE TNV QTTAVINGH 0AG, €gnywvTag Tov POAO TOu veEPOU OTIC TTAPOKATW

avTIOPACEIC: (2u)
(i) HCl+ H,0 > H;0"+CI (i) NHs+H,O > NH4 + OH

AP@OAUTNG €ival pia ouaia TTOU CUPTTEPIPEPETAI AANOTE oav 0&U Kal avTidpd pe BAoeig
Kal AANoTE oav BAon kal avTidopd pe oéa. 2Tnv (i) To vepd CUNTTEPIPEPETAl AV BAON
(katd Bronsted-Lowry Bdon civar 0 OEKTNG TTPWTOVIWY) Kal OEXETAI TTPWTOVIA
oxnuarifovrag ofwvio H3O" evy otnv (ii) To0 vepd oupTIEpIPEPETAl oav ofU (KaTd
Bronsted-Lowry o¢u €ival 0 d0TNG TTpwToVviwy) Kal divel TIpwTtovia oxnuaTtiovrag OH

(B) Zmg mapakdTw XnNUIKEG avmidpdoelg va utrodeifete Ta ouluyn Ceuyn o&fog(l)—

Baong(1) kai og€og(2) - Baong(2). (2p)
CH3;COOH + NHj; —-— CH3;COO° + NH,"
O¢u 1 Baon 2 Baon 1 O¢u 2
CN + NH4+ -— HCN + NH3
Bdaon 2 Oo¢gu 1 Ogu 2 Bdaon 1




Epwtnon 4

A. (a) Na opiocete 11 cival éva puBuIoTIKO dIGAupa Kal OTn CUVEXEID va TIEITE TTold
ONUOVTIKA 1810TNTA EXEL. (1,54)

PuBuioTiké cival éva didAupa TTou atroTeAEiTal aTTd éva acBevéG ogU ue To AAag Tou, i Mia
aoBevy Bdon pe 10 dAag TnG. ‘Exel v 1diétnta va diatnpei 1o pH TOU TTPOKTIKA
auUETABANTO OTAV O€ QUTO TTPOCTEDEI PIKPR TTOOOTNTA I0XUPOU 0EEOG 1 I0XUPNGS BACEWG.

(B) Na dnAwoete, Xwpic va OIKAIOAOYNOETE, Trold ATTO TA TTOPAKATW SlaAUuaTta

AEITOUPYOUV WG PUBMICTIKA Kal TToIa OX]. (1)
CH;3 COOH - CH3;COONa KOH - KCI
......... PUBUIOTIKO .......... veer.. OXI PUBMIOTIKO ............
HNO; - NaNOs3 NH3 - NH4Br
......... OxI PUBUIOTIKO ........... cevreee.. PUBMIOTIKO ..........

B. Na ypayete €vav TTapdyovia TTou €TTnEeAdel TNV TaxUtnTa TNG KABE pIag atrd  Tig
TTOPAKATW AVTIOPACEIG: (2,5u)

(a) Ta @ayntd aAAoiwvovTal TTIo Ypryopa, OTav TTapaueivouy €Ew atro TO YuyeEio.
................... (ST o780 oo (o [ FU O SPPRRRS

(B) To utrepoteidio Tou udpoyovou,H,O, oTO TrEipaua Tou epyacTnpiou dlaoTTATAI
ypnyopdTepa, av £pBel o€ eTTAQr YE TO 0&EidIo Tou payyaviou (II), MnO,.
..................... KOTOAUTIG ettt ettt ettt ettt ettt ettt e et et e e e aeenens

(y) Ta piviopyata o1dripou opiopévng padag okoupldfouv TaxuTepa atmmo iong pacag
OI10EPEVIO KOAPPI. vvvvvvvneannnnnn. 2 TOTo V2o B0 1 (0 (0] o [

(8) O1 egaTpioeIg TwWv AUTOKIVATWY OKOUPIAZouv TTIO ypriyopa atrd Ta GAAQ Pnxaviké
MEPN TOUG. ...Bepuokpacia/kaTtaAuTng............

(¢) Ta mpiovidia kaiyovTal ypnyopoTepa atmod Ta YeYGAQ KOUUATIO TOU EUAOU.

..................... e 11O T0 VAT 01 1 £ (1] o T

TEAOZ MEPOYZ A’

MEPOZX B': Epwrtnoeig 5 — 10. Na amravrtioeTe o€ OAeg TIG epwTROEIS 5 - 10. Kdbe
opOn amravrnon BaduoAoyeital pe 10 povadeg (cuvoAo 60 povadeg).

Epwtnon 5

A. Na ypdyere TN XNUIKA €€icwon TnNG NAEKTPOAUTIKAG dIdoTaONG 1 IOVTIOPOU TWV
TTOPAKATW EVWOEWYV, 0€ udATIKO dIAAUUQ: (Ap)

(a) BaCl, BaCl, >Ba*'+ 2CI

(B) HF HF H +F



B. Z¢ 250mL diaAupatog Na,SO, trepiéxovral 2,84g daAatog Na,SO,4. Na uttoAoyioeTe Tn
HOPIAKOTNTA TOU SIGAUUATOC KAl TN CUYKEVTPWON TwV 16vTwY vatpiou (Na*) og mol/L. (3p)

Mr (Na,SO,) =142 1 mol éxel pala 142g
X1; mol €xer pada 2,849 = X3=0,02mol Na,SO,4

0,02mol Na;SO4 ota 250mL diaAUpaTog
Xo; ora 1000mL diaAupaTtog = X»=0,08M Na,SO4

Na,SO,~> 2Na* + SO,* 1mol 2 mol
0,08mol x3; = X3=0,16mol =>[Na‘']=0,16M

. (a) Na utroAoyioete 10 pH Twv TTapakdaTw udaTiKwy dIAAUPATWV: (4p)
(i) 0,025M HNO,

HN02 H++ NOZ- aoBeveg ogu
CogX X X=[H1=VKos.Cog = [H']=V4,4x107.0,025 =
[H']=3,317x10°M pH=-log[H'] = pH=-l0g(3,317x103) = 2,479

(i) 0,01IM  Ca(OH),

Ca(OH),~> Ca* + 20H Ioxupn Baon
1mol 2mol
0,01mol x=0,02mol =[OH]=0,02M

pOH=-log[OH] = pOH=-l0g(0,02) = 1,699
pH+pOH=14 = pH= 14-1,7=pH= 12,301

(B) Na utroAoyioete Tn poplakdTNTa dilaAUupatog NHs pe pH =11,13. (2M)
pH = 11,13=pOH=14-11,13 = pOH=2,87 [OH]=10%%"=1,3489%10°>M
Kg =X?/Cg = Cp=X?/Kg - Cp= (1,3489x10°)%/1,8x10° = C=0,1011M
EpwTtnon 6
A. NO CUUTTANPWOETE, XWPIG OUVTEAEOTEG, TIGC TTAPAKATW XNUIKEG AVTIOPATEIG: (3p)

(a) Fe(NOs3)3 + NaOH — Fe (OH);+ NaNOs3
(B) CaCO3 + HCI — CaCl, + CO,+ H,0

()] CH3;COONa + HCI — 5 CH3COOH + NaCl

B. Na ypdyeTe TNV 10VTIKA HOP®A TNG TTAPAKATW XNUIKAG £€iocwong: (2p)
Pb(NO3)2(aq) + H2804(aq) _—> PbSO4 + 2HNO3(aq)
(Pb*,2NO3) + (2H'+S04) > PbSO, + (H" +NO3)



I. NoodtnTa 36g Kpduartog, Tou atroteAsiTal amd Cu Kal Zn, aviédpace e TTEPIcOEIA
apaiou dlaAupaTog Belkou 0&éog,H,SO,4, o1roTE TTapaxOnkav8,96L agpiou W, oe K.2.(5p)
(a)Molo gival To aépio W,
(B)Na ypdayete TNV XNUIKA £5icwaon TNG avTidpaong TTOU AVAPEPETAI TTOPATTAVW.
(y) Na utroAoyioete Tnv ekatooTiaia Kard yada (%K.u) ouotaon Tou KPAUATOG.

(a) To aépio W cival To udpoydvo.

(B) Zn + H,S0,4 - ZnS0, + H»
1 mol 1 mol
() 1mol H, €xel oe K.Z. oyko 22,4L
X1 896L = X1= 0,4mol H,
ATIO TNV XNMIKA €€icwon n avaAoyia gival 1 mol Zn : 1 mol H, =0,4mol Zn

1 mol Zn €xel yala 659
0,4 mol Zn X2; = X2= 269 Zn

Kpdua 36g- 269 Zn = 10g Cu
%Cu= 10/36x100= 27,8% K.J. ka1 %Zn= 26/36x100=72,2% K.J.

EpwTtnon 7
A. Na uttoloyioeTe Tov apiBud o&eidwong Tou Br oTIG TTAPAKATW XNUIKES eVWOEIG: (1,54)
(a)KBr : ......... F1HXT0 B L
(B)KBro : ...... F X2 Br=t L
(Y) KBrOg4 : ...... F X8 Br=t 7
B. (a) Na diopbwoeTe TOUC OUVTEAEOTEG TWV TTAPAKATW OEEIBOAVAYWYIKWY AvTIOPATEWV
ME TN BonBeia Twv aplBPwyv ogeidwong: (3,51)
Avaywyn 2
| N
+2 -3 0 0
(I) 3FeO + 2NH3 - 3Fe + N> + 3H,0

Ogeidwan 3x2

Oteidwon 2
| v
+0 +6 ®) +2 +4
(II) Cu + 2H,S0O, ) > CuS0O, + SO, + 2H,0

Avaywyn 2
(B) Na dnAwaoete TNV 0LEIBWTIKA KAl TNV avaywyIKr) oucia oTIG TTapattdvw avTidpdoeis: (24)
O&eidwTikA oucia Avaywyikr ouadia
Avtidpaon (i) FeO NH;
Avrtidpaon (ii) H,SO4 Cu




I. Na v avridpacn, Ag + 3Bg —> 2T g, n1axumra karavaAwong Tou B
eival 0,06 mol/L.s.

(a) Na uttoAoyioeTe TNV TaXUTNTA OXNMATIOPOU Tou [ (1,5u)
alr] _ 2 A8l EX0,06M/s: 0,04M/s

At 3 At 3

(B) Na utroAoyioete Tn péon TaxuTnNTaA TNG AVTIdOPAONG. (1,5u)

y=2140_ lXO,O4M/s: 0,02M/s
2 At 2

Epwtnon 8

A. AiveTal n TTapakdtw BeppoxnMIkn €§icwon TNG Kauong Tou pebaviou os K.Z.

Na utroAoyioeTe TTOON evépyela eAeuBepwveTal ammd 1g CHy, (1,5n)

CHa(g) +202(g) > CO2(g) +2H0(l) AH= -890KJ
Mr=16 1 mol 169

X1:mol 1lg = X;=0,0625mol
1 mol -890KJ
0,0625 mol X2; = Xp=-55,625KJ

B. AiveTtal TO TTOPAKATW EVEPYEIAKO SiAypaupa UIag XNUIKAS avTidpaong.
Na ammavTioeTe OTA EPWTAMATA TTOU aKOAoOUBOoUV:

Evepyeioko AIQypopuua

3

NO)

EvOaATria
(KJ)
AH = +90,2 KJ

72 Nas) + 72 O2 (9)

---*

v

Mopeia avtidpaong
(a) TravTidpaon TTapouciadel To TTAPATTAVW dIAypapua, evooBepun 1 e€wBepun;
Na SIKaloAOYyAOETE TNV ATTAVTNOT| GOG. (1,5p)
Evd60epun (AH>0) MNarti To cuoTnPa atTopPPOPA evEPyEIa aTTO TO TTEPIBAAAOV.

(B) Noia/eg oucial/eg gival o oTaBepr)/éG aTnV TTapaTTdvw avTtidpaon;
ATT6 TTOU TO CUMTTEPQIVETE; (1,54)

Ta avridpwvta Ny Kal Oy, eTTEIdr) BpioKovTal o€ XaUNAOTEPN EVEPYEIQ OTO dIdypapua.

(Y) Na ypdayete Tn Bepuoxnuikf e¢icwaon TTou TTapouciddel To TTapattdvw didypapua.
(1,5m)
Y2 Nz(s) + 1% 0, (g)% NO(g) AH=+90,2KJ

6



. Na dnAwoeTe, XwpPig va BIKAIOAOYNOETE, TTOI0 OTTO T TTAPAKATW MEIyUaTa dnuIoupyeEi
PUBUIOTIKG SIGAUNQ Kal 0T OUVEXEID va UTTOAOYIOETE TO pH Tou. (4p)
(a) Meiypa X: 500mL NaOH 0,2M + 500 mL HCI 0,1M
(B) Meiyua W: 500mL NaOH 0,1M + 500 mL CH3COOH 0,2M
(y) Meiyua Z:  500mL NaOH 0,2M + 500 mL CH3COOH 0,1M

Meiypa X: éx1 puBuIoTIKO, £XOUME €COUDETEPWON I0XUPOU 0&EOG aTTo 1IoXUpPn Bdon.

Meiypa Z : ox1 puBuioTikd, éxoupe Trepicoeia NaOH 1oxupr) BAong o€ oxéon WE TO
aoBevég oEu CH3;COOH.
Meiyua W: puBuioTIKO didAuua

500mL NaOH 0,1M= 0,05mol NaOH «kai 500mL CH3;COOH 0,2M=0,1mol
CH3COOH

CH3COOH + NaOH -> CH3;COONa + H,O

Imol Imol Imol
Apx 0,1 0,05 0
Avt/mrapay -0,05 -0,05 +0,05
Tehikd =0,05 =0 =0,05

=0,05 mol CH3COOH kai 0,05 mol CH3COONa o€ ouvoAo 1000mL (1L)
=Co¢=0,05M Cq= 0,05M

[H] = Koe.Coe = 1,8107.0,05/0,05=1,8x10° M
Ca)\

pH=-log [H]=pH = -log(1,8x10°)= pH=4,74

Epwitnon 9

MNa 10 KABe €va atrd Ta TTEIPAPATA TTOU AKOAOUBOUV, VO YPAWETE TIG TTAPATNPAOCEIS TTOU
QAVOMEVETE VA KAVETE KAl TIG OXETIKEG XNUIKESG AVTIOPATEIG.

Meipapa A : Ze dOKIMOOTIKO OwAAva TTou TTEPIEXEI DIGAUPA VITPIKOU JOAUBSou, Pb(NO3),,
TTPOOTIOEVTAI PEPIKEG OTAYOVES OlOAUPATOG appwviag, NHs, kal oTn cuvéxela Trepicoeia
OloAUpaTOoC appwviag. Na ypdyete 2 TTapatnpnoeig Kai 1 avTidpaon. (2,5M)

o KatapuBiletal Aeuko iCnua
Pb(NO3); + NHz + H,O > Pb(OH); 4 + NH4NO3
e Toilnua d¢ diaAueTal

Meipapa B: & SOKIPAOTIKO CWAAVA TTOU TTEPIEXEI OTEPED XAWPIOUXO aupwvio, NH4CI,
TTpoaTiBeTal  pIKp TToodTnTa  dlaAupaTtog  udpoteidiou Tou vartpiou, NaOH, kai
BepuaiveTal EAa@PA. 2T CUVEXEIQ TOTTODETEITAI KOVTA OTO OTOMIO TOU CWANVA, YUdAIvn
PAROOG EUTTOTIONEVN ME TTUKVO UBPOXAWPIKO o&U, HCI.Na ypdyeTe 2 TTapaTnproeiS Kail 2
avTIOpdoEIG. (3,5pM)

e [lapaTtnpouvrtal QUOAAAIDEG OEPIOU PE ATTOTTVIKTIKI) OOM)
NH4Cl + NaOH (6)> NHst+ NaCl + H,O

e Anpioupyouvtal Aeuka vEQN
NH3+ HCl & NH4CI




Meipapya T :>e doKIaoTIKO CwAAva TTou TTEPIEXEl OTEPED XAwplouxo vartpio, NacCl,
TTIPOOTIOETAI TTPOOEKTIKA KATA oOTayova TIUKVO Benkd ogu, H,SO, kal 0o owAfvag
BepuaiveTal eAa@pd. Na ypdyete 1 TTapatipnon Kai 1 avridpaon. (2uM)

e ekKAUOVTOI QUOAANIDES KOl OTUOI AXPWHOU agPiouU.
NaCl (s) + H,S0, ® > NaHSO, + HCI 1

Meipaya A :>& doKIHAOTIKO CwARva TToU TTEPIEXEI DIGAUPA VITpIKOU apyupou, AgNOs,
TTPoOTIOevTal PEPIKEG OTAYOVEG UDPOXAWPIKG 0&U, HCI. Na ypdweTte 1 TTapartipnon kai 1
avTtidopaon. (2u)

e KaTAPBUBICETAI AEUKO iCnua.
AgNO3; + HCI - AgCl + HNO3

Epwtnon 10

A. Katd tnv oykopétpnon 15 mL &iaAvparog FeSO, poplakdétnTag 0,05M, Trapouacia
H.SO4, katavaAwOnkav (X) mL diaAuparog KMnO4 0,02M.

Na ammavTioeTe OTA TTOPAKATW:

(a) Na diopbwoeTe TouG oUVTEAEOTEG TNG 0&eIdoavaywyiknG avTidpaong TnNgG TTAPATTAVW
OYKOUETPNONG UE TN BonBeia Twv apIBuwyv ogeidwong: (2,5u)

10FeSO4 + 2KMnO4 + 8H2SO,4 — 5Fe3(S04)3 + 2MnSO,4 + K2SO4 + 8H,0

(B) Na Bpeite Tov oyko (X) mL tou KMnO,4 TTOU KOTAVOAWONKE yia TNV TTapATTAvL
OYKOMETPNON. (3M)
FeSO, 0,05 mol 1000 mL
X1; 15mL = X1=0,00075 mol

Avaloyia mol amd Tnv e€icwon:
10FeSO,: 2KMnOy4
0,00075 moL X2: = X2=0,00015 mol

KMnO4 0,02 mol ota 1000 mL
0,00015 mol X3, = X3=75mL

(y) Mwg tpocdiopiCeTal To TEAOG TNG oykouéTpnong dlaAupatog FeSO,4 pe didAupa
KMnO, o€ 6&ivo repiBaAAov; Na eEnyrnoeTe. (1p)

H mpwTn péviun avoikT 1wdng XPold TTou eugavifeTal atrd Tnv TpwTtn otayéva KMnOg4
TTOU TTAEOVACEl JETA TNV TTA PN AVTIdOPAON TOU OEEIBWTIKOU E TO AvaywyIKO CWHA.

(®) Na dnAwoete TO o@AApa TToU Ba yivel OTnV €0peon TNG CUYKEVTPWONG OIOAUNATOG
FeSO,4 katd TNV oykopéTpnon pe didAupa KMnO4 o€ 6&ivo trepiBaAAov, av yia Tnv ogivion
xpnoipotroinBei didAupa HNO3; Na eEnynRoeTe. (1u)

To viTpikG 0¢U €ival TO D10 OEEIBWTIKO CWHA KAl avTAYywVICETAI TO UTTEPUAYYAVIKO KAAIO
yla Tnv ogegidwon Tou O8108evoug Benkou o1dApou. ‘ETol Ba katavaAwBei AiyoTepn
TTO0OTNTA UTTEPPAYYAVIKOU KOAiOU Kal Ba UTTOAOYIOTEI PIKPOTEPN OUYKEVTPWON Yid TO
ayvwaoTo didAupa Tou Benkou o1drpou. Apa 1o o@aApa Ba givalr apvnTiko.



B. Na utmoAoyioete Tov Oyko Tou H,SO, 0,02M T10U XpEIAZeTal yia TnVv TTARPN
ecoudetépwon 50 mL KOH 0,01M. Na do08¢i kail n xnuikr e¢ioworn. (2,54)

H,SO, + 2KOH => K>SO, + 2H,0

KOH 0,01M, 50 mL = 0,01mol og 1000mL
X mol ot 50 mL
X=0,0005 mol KOH

Avaloyia a1rd 1nV e€icwan 1mol H>SO4: 2 mol KOH
X; 0,0005mol = X= 0,001 mol H,SO,4

0,02 mol H,SO, og 1000 mL
0,001 mol H,SO,4 0g  x;mL =X=50 mL

TEAOZ MEPOYZ B’

MEPOX I'': Epwtioeig 11-12

Na atravrioete o€ OAEG TIG epwTHOEIG 11-12.
Ka0fe opBn atrdavrnon BaBuoAoyeital pe 10 povadeg (cUvoAo 20 povadeg).

Epwtnon 11

AivovTtal TTapakdTw dU0 YPAPIKEG TTAPACTACEIG OYKOMETPIAG, N 1 Kal n 2. Na atravTroeTe
OTIG aKOAOUBEC EPWTACEIC:

Cpa@ikA TTapdoTaon 2

Fpa@ikA TTapdoToaon 1

-
™
1

-]
|

pH

=~J
| Y N Y N I T |

25 25

‘Oykog ouoiag TTou TTpooTiBeTal (mL) ‘Oykog ougiag Trou TrpooTiBeTan (ML)

(a) Molo gival To AyvwoTd pag SIGAUPA Kal TTOI0 TO PETPO Hag (IoXupd/ aoBevég ogu A
loxupn/ acBevhg Bdaon); Atd TToU TO cupTtrEpaivoupe; Na dwoete 2 AITIOAOYAOEIS YIa
KABe ypagiki TTapdoTtaon. (2M)

(i) Na v ypagik Tapdotaon 1:

AyvwoTo: 1I0XUps6 ogu eTTeIdn apyicel armmd pH=0
MéETpo : 1oxupn Bdon emeidn kataAfyel o pH =14
(MAaTeld euBeia Ic0dUVANIAg TNG KAUTTUANG)

(i) Ma TNV ypa@ikr TTapacTacn 2:

AyvwoTo: aoBevég ogu, apyicel atrd pH=3

MéTpo : 1oxupn Bdon, kataAfyel o€ pH =14

21evn €uBgia 1I00OUVaUIag TNG KANTIUANG Kal aTTOTOUN aUugnaon oTo apxikd pH onuaivel Ol
OnuIoupyndnKe pubuIoTIKG didAupQ.



(B) Aivovrai tpeig d¢ikteg A, B, I, TTou €xouv avrioToixa OTABEPEC NAEKTPOAUTIKAG
didotaong Ka=10°,Kg =107, K- =107.

(i) TMolog/troiol &eikTeG BewpoUvTal KATAAANAOI YIO TV TTPWTN OYKOWETPNON, YPOAWIKA
mapdoTaon 1 Kal TToIog/Trolol OEIKTES yia Trn deUTEPN, YPAWIKA TTapdoTaon 2;(1M)

Z.E. A= 4-6 6&lvn Cwvn EKTPOTING

Z.E. B= 6-8 oudétepn Cwvn eKTPOTTAG

Z.E. '=8-10 aAkaAIkny {wvn EKTPOTING

MNa TNV TTpWTN YPAQIK TTapdaoTacnl sival kKatdAAnAol kai ol Tpelg deikteg A, B kai I kai
yla TNV OeUTEPN YPAPIKA TTAPACTAON 2, o1 OikTeg B kai I,

(i)  MNoTte évag deikTng BewpeiTal KATAAANAOG yia pia oyKouETPNON; (1)

‘Evag &€iktng gival KaTAAANAOG yia pia oykopéTpnon 6tav n {wvn EKTPOTING Tou BpiokeTal
TTAVW OTNV €uBgia I00dUVAUIOG TNG KAPTTUANG £E0UBETEPWONG.

(y) Na onueiwoete 10 ypdpuata A - A, Tdvw ©Tn ypa®@IK TTapdoTaocn 2, yia Ta
akOAouBa onpeia: (2M)
A: 10 onuegio O6mTou oTO OIGAUMO UTTAPXEl  1a
MOvVOo o&U.

B: 10 onueio 6TToU 0TO BIGAUPA UTTAPXEI
0ogU, AAag o&Eoc Kal vepod.

" Tov I000UVapO OYKO.

A: To 1000Uvapo onpeio.

(©) ATTO Tn YPA®IKA TTOPAOoTAON 2 VO UTTOAOYIOETE:

(i) Tn poplokdTNTa TOU 0&€0G HA, €dv peTapépbnkav pe 1o oipwvio 10 mL atd 10 o&u
OTNV KWVIKA @QIaAN Kai n paon eivalr Tou T0mou MOH kai popiakétntag 0,01M. O
UTTOAOYIONOG UTTOPEI VA YiVEl €iTE PE TOV TUTTO €iTE PE TNV XNMIKN €€iowon.  (1,5M)

C1.V1:C2.V2 = Cl: 0,01 Mx25/10= C1:0,025M

(i)  Tn oTtaBepd 1ovriopou Koé, Tou otéog HA, eav eival yvwoTtd 6T To apxikd pH Tou
SIOAUMATOG OTNV KWVIKA QIAAN gival pH=2,7.(1,54)

pH=2,7 =[H"]= 107

Kog= X*/Cot = Kog= (1,9953%10%)%/0,025=> Ke=1,592x10™

(€) Na dnAwoete 10 0@aAua (BeTikO i apvnTikG) TTou Ba yivoTav OTnVv €UPECN TNG
OUYKEVTPWONG TOU QYVWOTOU, AV EETTAEVAWE TO OIQWVIO JOVO e atTooTaypévo vepd. Na

OIKAIOAOYNOETE TNV ATTAVTNOT 0OG. (Ap)

Edv TTapaueivel vepd OTO OIQUVIO TOTE PTTAIVEI JIKPOTEPN TTOCOTNTA ATTO TO AYVWOTO OTO
OIQWVIO KOl OUVETTWG KATAVOAWVETAI MIKPOTEPN TToo0TNTA OTTd TO METPOo. 'ETOl Ba
UTTOAOYIOTEI MIKPOTEPN OUYKEVTPWON YIAa TO AyvwoTo OIGAupa Tou Belkou aidripou. Apa
TO 0QAAua Ba gival apvnTIKO.
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Epwitnon 12
A. Na XapakTnNPIioETE TIG TTAPAKATW XNUIKEG ICOPPOTTIEG, WG OUOYEVEIG I ETEPOYEVEIG: (1H)

(G) CaC+03(S) = CaO(s) + COz(g)
(B) NHa" (ag) + F(aq) ) = NHa(aq) + HFag)

........... A EA010)VZ:AY o [
............ OMOVYEVIG veeieeeeeeeeeee e eee e

B. ¢ éva kAeiotd doxeio, oykou 10 L, diapialovral 0,4mol NO,, To doxeio KAgivel Kal
Beppaivetar atoug 150° C. Mépog Tou NO, amoouvtiBetal gUUQWVaA PE TNV akOAoudn
avtidpaon: 2NO3 () =2NO() + O3 () AH>0

MeTa Tnv atrokataoTacn NG XNUIKAG I00ppoTTiag, oto doxeio TrepiExovTal 0,1 mol O,.

(a) Na utroloyioete T oUOTOON TOUu WiydaTo¢ OTnv IgoppoTtria atou¢ 150°C. Na

TTOPOUCIACTEI O OXETIKOG TTIVAKAG UTTOAOYIOHUWV. (3,54)
2NO; 2NO 0O,
Apxika 0,4 - -
AvTidp/ TTapAyovTal -2x=0,2 -2x=0,2 X=0,1mol
TeAika/X.looppoTria 0,2 0,2 0,1

Miyua 1coppoTriag: 0,2mol NO,, 0,2mol NO kai 0,2mol O,

oe 10L

(B) Na dwoete Tov TUTTO TNG OTTGdOONG O, KAl VA UTTOAOYIOETE Tnv ammodoon Tng
TTapaTTdvw avtidpaong. (1)

ATT6d00n a= TToo0TNTA TTPOIOGVTOG TTPAKTIKG/ TTO0OTATA TTPOIOVTOG BewpnTIKA

Q¢ mmpog 10 O

a=0,1/0,2=0,5 N a=50%

(y) Na dwoete TV ékppaacn TN K¢ kai va Tnv uttoAoyioeTte otoug 150 ° C. (2u)
0,2mol NO,, 0,2mol NO ka1 0,1mol O,  o¢ 10L

= [NO,]= 0,02M [NO] = 0,02M [O,] =0,01M Ke= [NOJ? [02)/ [NO,? =

K:=(0,02)? (0,01)/(0,02)*= K.=(0,0004)(0,001)/(0,0004)= K.=0,001

(®) Na dnAwoeTte, Xwpic €€rynon, v Ba €TTNPEAOCTEI KAl TTWG N aTTOd00N TNG TTAPATTAVW
XNMIKAG 100ppoTriag (Ba augnBei, Ba peiwbei 1 Ba TTapaueivel f idia) étav peTaBAnBei

KAOe @opd £vag atrd TOUG TTAPAKATW TTAPAYOVTEG: (2,54)
(i) AU&non TnG BEpUOKPATIAG : ..vvunennnn.. (o (U0 AV [0 |
(i) EAGTTWON TOU GyKOU TOU BOXEIOU : ............ MEIWOVETAL 1 et vee e ieeeeee e eeeeeae e
(i) Abgnon TnG TToodTNTAG TOU NO2 & e QUEAVETAL. e e

(iv) MpooBRKN KOTOAUTN & ..eeveeeeeeeeeeeneeeeene e TTOPOHEVEL N IOI0 . e,

(v) Atropdkpuvon atré 1o doxeio opiopévng moodtTnTag Oz ... QUGAVETAL. ..venenenns
TEAOZ EZETAZTIKOY AOKIMIOY
O AiguBuvTig:

MeARg NiIKoAdidng
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