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Odnyieg:
e To €&eTaOTIKO dOKipIo aTToTeAEiTal ATTO deKaTéooEPIG (14) oeAideg.
o To €€eTaoTIKO dOKipIo atroTeAEiTal ato Tpia pépn, A’, B kai M.
e Na amravroeTe o€ OAa T PEPN, XWPIG ETTIAOYN.
e To €€eTaoTIKO doKipio BaBuoloyeital pe ekatdv (100) povadeg.
e Na XpNOIYOTIOINOETE TTEVVA XPWHOTOG UTTAE.
o Acgv emTpérreTal n Xpron d10pOwTtikou UAIKOU.
e EmrpétreTal n xprion HOVOo pn TTPOYPAUHATIOMEVWY UTTOAOYIOTIKWYV
MNXaVWV.

Xpnoiya 6edouéva

2xeTIKEG ATOHIKEG Madeg (Ar):
H=1 C=12 N=14 0=16 Na=23 Mg=24 S=32 Cf=355 K=39
Ca=40 Mn=55 Fe=56 Cu=63,5 Zn=65 Ag=108 Ba=137 Pb=207

Z1a0epég AldoTaong: KchscooH = Knvs = 1,8 x 10°°

FpappOPOPIOKOG OYKOG agPiwV (0€ KAVOVIKEG OUVONKES) = 22,41

Zelpd SpaoTIKOTNTAG METAAAWY (aUEnon Tpog dedid):
Hg, Ag, Cu, H, Pb, Fe, Zn, Mn, Al, Mg, Ca, Na, K




MEPOX A': Epwticsigc1 -4

Na atravTioeTe o€ OAeg TIG epwTHOEIS 1- 4.

Kafe opOn kai TARpNg amrdavrnon BaduoAoyeital pe mévTe (5) povadeg (oUvoAo
20 povadeg).

Epwtnon 1
a) Na XapokTnpioete TNV KABepid atmmd TIC TTOPAKATW XNUIKEG 100PPOTTIEG WG
KOMOYEV» 1 WG KETEPOYEVI». (Mov. 1,5)
1. l2(g) + Hz2(g) = 2HI(g) Ouoyeviig
2. 2HgO (s) = 2Hg(l) + O2(9) Etepoyeviig

3. CaCOs(s) = CaO (s) + CO2(9g) Etepoyevng
B) Aiveral n xnuikf avtidpaon: CHa(g) + 2 O2(g) —» CO2(g) + 2 H20(l) AH =-890 kJ

Na Tnv xapokTnpioete wg evdoBepun 1 €§wBepun kal va OIKAIOAOYAOETE TNV
aTTAvVTNor 0aG. (Mov. 1,5)

(3 x0,5=1,5u)
Eivar g€wBepun 81611 n peraBoAn tng evlaAmiag (AH) tng avridpaong eivai

APVNTIKA.

Y) Na OUupuTTANpWOETE TOV TTAPOKATW TTiVOKA: (Mov. 2)

Y3aTiko XapakKTnPIOHOG TOU SIGAUHATOG

AidAupa (6&ivo / Baoikd / oudéTepo) . .

NH<CI Ofivo ’(OI 2100epEC Alfxomor]lg
divovTal oTnV TTPWTN oEAida
NaBr Oudérepo TOU €EETOOTIKOU SOKIYiOU).
CHsCOOK Baoiko
CH3COONH4 Oudétepo

EpwTtnon 2
a) Na CUPTTANPWOETE Ta KEVA OTIG TTI0 KATW TTPOTACEIG: (10 x 0,5 = pov. 5)

1. O&a kard Tov Arrhenius €ival o1 UDPOYOVOUXEG EVWOEIG Ol OTIOiEG OTAV
dlaAuovTal oTo vEPO eAeuBepIVOUV (DivOouv) KATIOVTA USPOYOVOU.

2. Bdon katd Bronsted — Lowry €ival n xnuIKA oucia n otroia Ytropei va dexTei
éva N TTEPICOOTEPA TTPWTOVIAL.

3. O1 XnUIKES avTIdOPACEIG 01 OTTOIEG EKAUOUV (EAEUBEPWIVOUV) EVEPYEIQ UTTO HOPPI)
OeppoTNTAG AfyovTal EEWOEPUES aVTIOPAOTEIG.

4. Mia €¢wBepun XNUIKA avTidpaon euvoEiTal ue peiwon TNG BEpHoKpaTiag.

5. ZUpowva pe Tn Bewpia Twv CUYKPOUCEWY, YIa VA TTPAYUATOTTOINBEI MIa XNUIKA
avTidopaon TTPETTEI TA CWHATIOIN TWV AVTIOPWVTWY VO CUYKPOUOTOUV

ATTOTEAEOUATIKA.



Epwtnon 3
a) H lpiyévela, @oimTpia Tou TUAPATOG XNnUEiag, PETAPEPEl O €va OOKIUAOTIKO

OwAAva HIKPr} TToo0TNTA OTEPEOU XAwplouxou aupwviou NH4Cl kal otn ouvéxeia

TTpooBéTel 2—3 mL didAupa udpogeidiou Tou vatpiou, NaOH 2M kai Bepuaivel eEhappd

TOV OOKIPAOTIKO CWARVa.

Na aTTavTioETE OTIG TTIO KATW EPWTHOEIC: (4 x 0,5 = pov. 2)
1. Na ypAweTe TN XNUIKA avTidpacn TTou TTPAYUATOTTOIEITAL.

NH4Cl + NaOH — NaCl + H20 + NH3

2. T16a Taparnprogl oTov OOKINAOTIKO CWANVaA; Zxnuarti¢ovral uoaAideg.

3. TNMwg xapakTnpieTal N JUPWAIA AUTA TOU TTEPIEXONEVOU TOU CWAAVQ;
ATTOTTVIKTIKR.

4. Tlolo gival To aéplo TTou TTapayeTtal; H appwvia.

B) Na tepiypdyeTte £vav TPOTTO AViXVEUONG TOU AEPIOU TTOU TTAPAYETAI OTNV TTIO TTAVW
avTidpaaon Tou EpWTANATOC (a). (uov. 1)
(2x0,5=1p)
e Edv o010 OTOHIO TOU OBOKIJAOTIKOU OWARVA TroU TrEPIEXEl TO OEPIO
TANnoIdoouphe YyudAivn pdBdo euBarrTioyévn O€  TTUKVO  SidAupa
udpoxAwpiou, Ba oxnuaTioTel AsUKOG KATTVOG (AEUKA VEQDR).

e Me tn xpRon deikrn X KBO KATT...

Y) Na OuuTTANpWOETE TOV TTAPOKATW TTiVOKA: (Mov. 2)
O¢u kartd Bronsted — Lowry 2uluyng Baon katd Bronsted — Lowry
H20 OH"
H2S04 HSO«
NH4* NHs
H3O* H20

Epwtnon 4
a) Aiverar n xnuiki avtidpaon — egiowon: N2 (g) + 3 H2(g) — 2 NH3 (g)

Na CUUTTANPWOETE TA KEVA KATAAANAQ: (Mov. 1)
H péon taxutnta u Tng 1o Tavw XNMIKAG avTidpaong givail:

u= -1/3A[Ho] /At = +1/2 A [NHs] /At (4 x 0,25 = 1p)



B) Na ypdyete TN paBnuaTikr EKQPACT TNG 0TABEPAS XNMIKAG 1I00ppoTTiag, Ke yia Tnv
M0 KATW XNMIKN €€iowon: (uov. 1)

2HgO (s) = 2Hg(l) + O2(9g)

Kc =[02]
Y) Na uTToAOYiOETE TIG OUYKEVTPWOEIG OAWV TwV 1I6VIWV TTOU TTPOKUTITOUV ATTO T
«d1doTaon» TWV NAEKTPOAUTWY OTA TTAPAKATW UdATIKA SIaAUuaTA: (Mov. 3)
(2 x1,5=3p)

1. Ydarikd didAupa Na2SO4 0,5 M

Na,S0, —=2 ;2 Na* +S0?%

1 mol 2mol 1mol (0,5u)
0,5 mol X1 X2 (0,5u)
X1=1 mol X2=0,5 mol

Apa: [Na*] = 1M ka1 [SO4*]=0,5M  (0,54)

2. Ydartko didhupa CH3COOH 0,5 M

CH,COOH —2> CH,CO0" +H’

[H']= K.Coe =(1,8:10%)(0,5)=3-10° M (1)

[CH,CO0" |=3.10°M (0,5p)

MEPOZ B": Epwrnoeig 5-10
Na atmravrioeTre o€ OAeg TIG epwTROEIS 5-10. K&Be opBR Kal TTARPNG atmrdvrnon
BaduoAoyeital pe 10 povadeg (cUvoAo 60 povadeg).

EpwTtnon 5

a) Na utrohoyioeTe To pH evog dilaAupaTog udpogeidiou Tou Bapiou Ba(OH)2 0,05 M.
(Mov. 2,5)

Ba(OH), —22 Ba?* +2 OH' (0,5p)

1 mol 1mol 2 mol

0,05 mol X1 } (0,5u) X1=0,1 mol (0,25p)

[OH]=0,1M = [H*] =104/ [OH]=10"M (0,75p)

pH = - log[H*] = pH= -log (10-13) =13 (0,5p)



B) H MeBodia, Bonbdg xnNUIKOS ae XNMIKO €pyaocTApPI, TTPETTEI VO TTAPACKEUACEI OUO
Aitpa udaTikou dlaAupaTog udpoteldiou Tou kKahiou (KOH) ue ouykévipwon 0,25 M.

Méoa ypapudpia udpoeidiou Tou KaAiou Ba xpelaoTei (Ba Cuyioel); (uov. 4)
AigAupa KOH 0,25 M:
2e 1000mL diaAvparog KOH trepiéxovral 0,25 mol KOH (1u)
Ze 2000mL Xi (0,5u)
X1 =0,5 mol KOH (0,5u)

Mr KOH = 39+16+1= 56 (0,5p)

1 mol KOH Juyilel 569
0,5mol Xz (1)

X2 = 28g KOH (0,5p)

Y) H Kupia @gpdtrovrog, utreubuvn TTpwWTwV UAWYV O€ KATToIa XNUIKA Blopnxavia, €xel
Baoiueg utrowieg (AOyw Tou XpwMaTog) OTI N TeAeuTaia TTapaAapr) Tou payvnoiou
TTEPIEXEl Kal XOAKO ! AapBdvel Aoimmév dciypa amd tnv TeAeuTaia tTapaAafr) Tou
payvnoiou pdafag 10g, TO pixvel o€ piIa AdEId KWVIKA QIAGAN Kal OTn OUVEXEID
TTPOCOETEl TTEPICTEIN DIAAUPATOG UDPOXAWPIKOU 0&EOG, OTTOTE ekKAUovTal 8,96 AiTpa
aepiou (oe ouvOnkeg STP). Na utroloyioete TRV % TTEPIEKTIKOTNTA TOU OEIYUATOG O€
MayvAaolo. (Mov. 3,5)
Aivovtal Ta 06évn: H=1, CI=1, Mg=2, Cu=2

1 mol H2 éxe1 6yko 224 L
(0,5u)

X1=0,4 mol 8,96 L
Cu + HCI — dgv mpayuaroTtroigital Mg + 2 HClI — MgCl2 + H2 (1p)
1 mol 1 mol
X2 = 0,4 mol Mg 0,4 mol.(0,5u)

1 mol Mg Juyicel 24g
0,4 mol X3=9,6g Mg | (0,5u)

10g deiyparog repiExouv 9,6g Mg
1009 X4=96g Mg J(0,5u)

Apa: [MepiekTikOTRTO= 96% Mg (0,5u)



Epwtnon 6

2¢ éva adelo doxeio otaBepou dykou 2L eiocdyovtal 0,2 mol CO kai 0,6 mol Hz. To
Meiypa (Ta avmidpwvta) Beppaivetar otoug 500° C, TTapoucia KaTaAUTn, OTTOTE
arrokaBioTaral n 1o KATw 100pPOTTia.

CO(g) + 2 Hz(g) = CHsOH(g)

21NV KaTdoTaon XNMIKAG IcoppoTriag n ouykévipwon Tou CO eival TpImmAdoia Tng
OUYKEVTPWONG TNG PEBavoAng CH3OH. ZnTouvral:

1. H ouoTtaon (o€ mol) Tou PeiyNaTog 1I00pPOTTIOG. (bov. 5)

CO(9) + 2Hx(g) = CHsOH(g)

ApXIKA 0,2 mol 0,6 mol

AvTidpouv X 2Xx

Mapdayovrai X

locopporTria 0,2-x 0,6-2x X

(8 x 0,25=2))
(0,2x)/2 = 3x/2 = 0,2-x=3x = 0,2=4x = x =0,05 mol
(0,75p) (0,25p) (0,5p)
Neo =0,2-x=0,2-0,05=0,15 mol
ny, =0,6-2x=0,6-2(0,05)=0,5mol - (3 x0,5=1,5y)

New,on = 0,05 mol

2. H amédoon tnG avtidpaong. (bov. 3)

CO(g) + 2 Hz(g) — CH30H(g)

1 mol 2 mol 1 mol
0,2 mol Xi1=0,4 mol X2= 0,2 mol

(0,5u) (0,5u)
Apa yia 0,2 mol CO atraitouvrtai 0,4 mol Hz (utrdpyouv 0,6 mol H2).
2uvettwg 1O H2 eival oe Trepicoela kot to CO gival TO TreEPIOPIOTIKO
avTidpaoTtipio. (0,5u)

o=m/0O =a=0,05/0,2=0,25 (25%)

(0,5p) (0,5¢)  (0,5p)
3. H 1y NG oTtaBepdc 1IcoppoTriag Ke . (bov. 2)
(0,5u) (1p)

Kc = [CHzOH] / [CO] . [H2]2 = (0,05/2)/(0,15/2) . (0,5/2)2 =
=(0,05). (2). (4) / (2). (0,15). (0,5)2= 5,33 (0,5p)



Epwtnon 7

a) Aivetal n 1O KATW KAPTTUAN OyKOPETPNONG (€COUdETEPWONG) N oTroia OeiXvel TN
METABOAR} TOU pH KAl TNV KoTavAAwon Tou «UETPOU» KAT& Tnv TropeEia Tng
oykouéTpnong. Na atraviioeTe Ta 10 KATW:

pH 14 4

|
25

GyKoC pETpou ot mi
1. Ti eidoug oykopéTpnon (aAkaAipeTpia ] oguueTpia) AauBavel xwpa;  (pov. 0,5)
OgupeTpia

2. A6 1a onueia Tou oag divovrtal (A, B .... E) va emAégeTe TO KATAAANAO yIa TO
TTI0 KATW: (3x0,5=pov. 1,5)
i.  ZTnNV KWVIKA @IGAN utTdpxel Jovo didAupa Baong: A
ii. 2TV KWvIKA @IGAN UTTAPXEl JOvo didAupa aAaTog: A
iii. 2TV KwVIKM @IGAN uTTApPYXEl HOVO PUBNIOTIKO didAupa: B A T

3. TMwg ovopdletal To onueio A; looduvapo Znueio (bov. 0,5)

4. Toiov atrd Toug Mo KATW OiKTEG Ba eTTIAEyaTE yIa TNV OoyKouéTpnon auth); Na
OIKAIOAOYNOETE TNV ATTAVTNOT OOG.
e Wdeg Tou peBUAiou Ks= 10"
e EpuBpd Tou pebuhiou Ks=10°
e OaivohopBaAgivn Ks=10-° (wov. 1,5)
(3 x 0,5u =1,5p)
EpuBp6 Tou pgBuAiou 816TI n_{wvn EKTPOTTAG TOU OeikTn TEPIAAUBAVETAI OTN
{wvn e&oudeTépwOong.

5. Edv n ouykévipwon Tou péTpou eival 0,1M Kal 0 OYKOG TOU «QyvWOTOU»
OloAUpaTog gival 50mL, va UTTOAOYIOETE T HOPIOKOTNTA TOU «AYVWOTOUY.
(bov. 2)
Voe= 25mL= 25/1000 L Coe=0,1M

Vp=50mL=50/1000 L Ce=7?

Cot.Vo=Cp.Vp = Cp=Cot.Vos/ Vg =(0,1). (25/1000) /(50/1000) = 0,05 M
(0,5u) (1p) (0,5u)



B) Na cupttAnpwaoeTe Kal va dIopOwOoETE TIG TTIO KATW XNMIKES EEICWOEIG. (uov. 4)
Aivovtal Ta o6évn/g@oprtia: H=1, CI=1, Na=1, K=1, 0=2, Mg=2, Pb=2, Fe=3,
OH=1-, NO3=1-, CO3=2-, SQO4=2-
(0,5 yia Ta TTpoidvTa Kai 0,54 yia Tnv KGle d16pbwon)

1. Na2CO3z + HCI — 2NaCl+ CO:2+ H20

2. Mg(OH)2 + H2S04 —» MgSO4+ 2 H20

w

Fe(NOs3)s + KOH — Fe(OH)s +3 KNOs

4. Pb(OH)2 + NaOH — NazPbO: + 2 H20

Epwtnon 8
o) Na CUPTTANPWOETE TA KEVA OTIG TTI0 KATW TTPOTACEIG: (5x0,5=pov. 2,5)
1. 'Eva o&e1idwTtikd cwua TTPokaAei ogeidwon, 10 idlo avdayeral kKal o apiBudg

0&eidwang Tou (Tou OTOIXEIOU) EAATTWVETA.
2. Katd tnv avaywyn oupfaivel TpooAnyn nAekTpoviwv kKal o apiBudg

0&eidwaong Tou oToIXEioU (OTOUOU) EAATTWVETAI.

B) Na Bpeite TOV ap1Bud ogeidwong Tou XpwHiou oTa TTIO KATW: (pMov. 1)
(2x0,5=1p)
1. CrCl3 X+3(-1)=0 = X=+3
2. Cr207% 2X+7(-2)=-2 = 2X=-2+14 = X=+6

Y) Na Bpeite Toug OUVTEAEOTEG TNG TTIO KATW XNMIKAG avTidpaong ME XpHon Twv
apIBuwv o&eidwaong (deixvoviag avaAuTIKa TIG METAROAEG Twv apIBPWY 0&gidwong
OTIG OEEIDWTIKEG KOl aVAYWYIKEG OUTIEG) KAl VO QVOQEPETE TTOIO €ival TO OEEIDWTIKO KAl
TTOI0 TO AvVAYWYIKO CWHA. (9 x 0,25 = pov. 2,25)

0 3/3 =1 +3
I I
1Fe + 4HNO3s — 1Fe(NOs)s+ 1NO + 2 H0
+5 3/3=1 +2

Ocedwrtiké owpa: HNO3 Avaywyiké cwua: Fe

0) Na Ppeite TOUG OUVTEAECTEG OTIG TTIO KATW XNUIKEG avTidpdoelg. Na OeigeTe
QAVOAUTIKG TIG JETABOAEG TwV APIBPWYV 0&EIdWONG TwV OTOIXEIWV OTIC OZEIDWTIKES KAl

OTIG AVAYWYIKEG OUOiEg OTNV KABeUIG avTidpaon. (17 x 0,25 = pov. 4,25)
+2 1 +3
1. 4FeCl2+1S02+4HClI — 4FeClz+1S+2H0
+4 4 0




+7 5 +2
I I
2. 2 KMnO4+ 5 CO +3 H2SO4 —» 5 CO2+ 2 MNSO4 +1 K2SO4 + 3 H20

+2 +4
2
Epwtnon 9
a) Na utToAoyioETE TN POPIOKATNTA TWV AKOAOUBWYV SIOAUPATWV: (bov. 4)

(2 x 2y = 4p)
1. AiGAupa Benkou og€og H2SO4 pe pH=1
pH=-log [H*] = [H*]=10"*"H =10"'=0,1M (0,5p)
H,S0, —° 52 H" +S0%
1 mol 2 mol (0,5u)
X1= 0,05 mol 0,1 mol (0,5u)
= Cot=0,05M (0,5p)
2. AiGAupa appwviag NHs pe pH=10
pH =10 = pOH=14-10=4 (0,25u) = [OH]=10*°H =10-4M (0,5p)

[oH] = JKsCg = Cp=[OHT? /Ks = (10%)2 /1,8.10°=555M
(0,5u) (0,5u) (0,25)

B) Aivovtal Ta 10 KATW CEUYN XNUIKWY OUCIWV:
e Ta apyupdxpwua péTalla: Apyupog (Ag) kar Weuddpyupog (Zn)
e Ta Aeukd oTteped: O&Ik6 vaTplo (CH3COONa) kai XAwpiouyo varpio (NaCl)

1. Na eionynBeite  éva avmidpaoTtipio (UTTopEi va eival kal 10 id10) TTOU Ba
XPNOIMOTIOINCETE VIO VA BIAKPIVETE PHETAEU TOUG T PEAN TOU KABEVOS aTTo Ta
o TTavw Zeuyn. (Mov. 1)

(2x0,5u="1p)

e Apyupog (Ag) kair Weuddpyupog (Zn): HCI
e O¢&iké varpio (CH3COONa) kai XAwpiouxo varpio (NaCl): HCI
2. Na ypdyere: (bov. 4)
i) 2.€ TTOIEG TTEPITITWOEIG BEV TTPAYUATOTTOIEITAI XNUIKA avTidpaon.
ii)  Tig xnuIKéG avTIOPACEIS - £CI0WOEIG, OTTOU QUTEG TTPAYMATOTTOIOUVTAl O€
KAOE TTEPITITWON KAl TIC TTAPATNPNOEIS OAG.
Aivovtal Ta a6évn/goprTia: Ag=1, Zn=2, Na=1, Cl=1, CHsCOO = 1-

Ag + HCl — &¢gv mrpayuaroTtroigital (0,5u)

NaCl + HCI — &¢ev rpayparoTroigitai (0,5u)
Zn + 2 HCI — ZnCl2+ H21 (1p) Zyxnuarti¢ovral puoalideg (0,5u)
CH3COONa + HCl — CH3COOH + NaCl (1p) Mupidei &id1 (0,5u)

9



y) O kUpiog Zwdlog, évag tahidég duTng, 1oxupiletar OT: «H katdduon oe pia
«KOKKIVN» Aipvn he pH yupw oTo 2 gival duvaTtd va yivel JOVO e OTOAEG aAoupIviouy.
Zup@wveite; Na diIkaloAoynoeTe TNV aTTAvINoh 0ag. (uov. 1)

(4 x0,25=1p)
OXIl, dev cuppwvw ! Ta 6&iva diaAupata (o&€a) TG KOKKIVNG Aipvng avtidpouv
ME TO aAOUUIVIO (TIG OTOAEG AAOUMIVIOU) KAl TIG KATOOTPEQPOUV.

Epwtnon 10
a) Na CUPTTANPWOETE TA KEVA OTIG TTI0 KATW TTPOTACEIG : (4 x 0,5 = pov. 2)
1. Z1nv KBavTounxaviki 8¢ PIAGUE yia Tn B€on evog nAekTpoviou, aAAG yia TNV
mOavoeTnTa Va BPioKeTal O Yo OpIouEVN BEon €éva NAEKTPOVIO.
2. Ta aToNIKA TPOXIOKA TTEPIYPAPOUV TNV EVEPYEIOKH KATACTACT TOU NAEKTPOVIOU
KAl JTTOPEI VO UTTAPXOUV KOl XWpPiG NAEKTpOVIa.

B) Na ouuTTANPWOETE TOV TTI0 KATW TTiVOKA: (12 x 0,25 = pov. 3)
. Api1Buoég MéyioTog
Z'rl([; (;60( 3 mi ms | YmooTifdda | TpOXIOKWY oTNV | apifuodg e otnv
utrooTifdada utrooTIfdda
0 0 +1/2 s 1 2
L (2)
1 -1,0, +1 +1/2 p 3 6

y) Na ypdyere, av gival «opBn» | «AdBog», n KABE pia atrd TIG TTAPAKATW TTPOTACEIG.
Edv n mpdTaon givalr «Aavbacuévny, va Tn ypAaweTe {avd «CWOTAY. (Mov. 3)
(3x1=3p) (0,5u TOo AdBOG ka1 0,5u n 516pOwon)
1. H utrooTiBada 4p €xel TTEPICOOTEPA TPOXIOKA aTTd TV UTTooTIRAdA 2p. AdBOog
H utrooTiIfdda 4p éxel ica (3) Tpoxiakd pe Tnv utTOOTIRASA 2p.

2. KdBe duvarni Tpidda KPavTIKwyV aplBuwy, atroteAouuevn atrd Tov KUPIo, ToV
deuTEPEUOVTA KAl TO OTTIV KOBOPICEl €va OUYKEKPIUEVO TPOXIAKO TOU ATOUOU.
AdBog. Kdbe duvaTth Tp1ada KBAVTIKWY aplifpuwyv, atroTeAoUpEVN aTrd Tov
KUpPI1O, TOV SEUTEPEUOVTA KOl TOV_HAyvNTIKO KBaAvVTIKG apiBud kabopilel
€VO OUYKEKPIMEVO TPOXIOKO TOU aTOMOU.

3. Ta dUo nAekTpdvia TOU TPOXIOKOU 2s E£XOuv TETPAOEC KPBAVTIKWYV apIOPWV
(2,0,0,+1/2) ka1 (2,0,0,-1/2). OpBO

0) Na ypdawete TNV nAekTpoviakr) OOMN (0€ UTTOOTIBADOEG) TWV TTIO KATW XNUIKWV
OTOIXEIWV: (Mov. 2)

1. 6C : 1s22s22p2

2. 19K : 1s22s22p83s2 3p4s’

3. 23V : 1522s22p®3s2 3pb3d34s2
4. xFe :1s22s22p®3s23p®3d°4s?
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MEPOZX I'': EpwTtRoeig 11-12
Na atravrioeTe Kal TIG duo epwThoelg 11-12. KaBe opB kal TTARPpNG atrdvrnon
BaduoAoyeital pe 10 povadeg (cUvoAo 20 povadeg).

Epwrtnon 11
a) Ze €va doxeio £xel aTToKATAOTAOEN N TTI0 KATW I00PPOTTIA:
N204(g) = 2 NO2(g) AH >0
Na dnAwoeTe TTPOG TTola KATeUBUvOoN Ba PETATOTTIOTE N B€0N TNG XNUIKAG I00PPOTTIAg
eqv: (Mov. 2)
(4 x 0,5 =2p)
1. EAatTwOei n Bepuokpacia ApioTepd
2. AuénOei o 6ykog Tou doxeiou  Aegid
3. TMpooTebei N204 A&gia
4. TpooTeBei kataAuTng MouBeva (Aev peraroTri¢eTal)

B) Na dikaloAoyAOETE TIG ATTAVTACEIG OAG YIA TIG TTEPITITWOEIG 1 KAl 4 TOU TTIO TTAVW

EPWTHMATOC. (bov. 3)
(2x1,5=3p)
1. H avridpaon civalr gvdo0epun, OUVETTWG EUVOEITAI ME aAUENON  TnG

Ospuokpaciag. Apa eAdTTWON TNG Bgpokpaciag Ba odnynoel TNV avridpaon
(1coppoTria) TTPpOg Ta APICTEPA.

4. H mpooOikn KataAuTn dev emrnpeddel Tn B€on TNG XNMIKAG 100ppOTTiag, aAAd
MOvVOo TNV TaXUTNTA TNG avTidpaong.

y) Ze didAupa vitpikoUu PoAuBdou Pb(NOs)2 trpooTiBetan didAupa udpoeidiou Tou
vatpiou NaOH 0,5 M, omote kataBuBietar i¢nua pacag 24,1g. Na utrohoyioeTe Tov
OyKo Tou SI0AUPATOG TOU UBPOEEIBIOU TOU vATPIOU TTOU TTPOCTIOETAI. (bov. 3)

Mr Pb(OH)2 = 241 (0,25p)

1 mol Pb(OH)2 Quyidel 241 g
X1= 0,1 mol 241g (0,5p)

Pb(NOs3)2 + 2 NaOH — Pb(OH)2 + 2 NaNO3 (1)
1 mol 2 mol 1 mol
X2=0,2 mol 0,1 mol (0,5u)

AiagAupa NaOH 0,5 M:

2e 1000 mL diaAUparog NaOH  Tmrepiéxovrai 0,5 mol
X3 0,2 mol (0,5u)

X3=400mL diaAvuparog NaOH (0,25p)
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0) Aivovtal Ta akdAouBa viTpIKG dAaTa:

NaNOs AgNO3 Zn(NO3)2 Pb(NO:s)2 Fe(NOs)s
Me Bdon TIG TTANpoYOpPiEg TTou oag divovTal Mo KATW, Va ETTIAEEETE, ATTO TA AAATA
TTOU divovTal, Ta KATAAANAQ yIO VO CUUTTANPWOETE TOV TTI0 KATW TTivaka. (Mov. 2)

» To doxeio A trepiéxel éva dAag Tou otroiou 10 didAupa dev avTidpd ue didAupa
udpoxAwpikoU ofEoc aAAG oxnuartiCel iCnua oTav avTidpAoEl PJE OTAYOVEG
dlaAupaTtog udpoteldiou Tou vartpiou.

» To doxeio B trepiéxel €éva dAag Tou otroiou 1o OlGAUMQ, OTav avTIdOPACEl ME
oTayoOveG dlaAUpaTog UdPOLEIdiou Tou vaTpiou oxnuarticel iCnua. Etriong, 6tav
10 dIGAUPA TOU AAaTOoG B, avridpdoel ye repiooela dIGAUPATOG UdPOEEIdioU TOU
VaTpiou, TTPOKUTITEI £vVa dIGAUNQ.

» To doxeio I' Tepi€xel €va GAag Tou oTroiou TO dIGAUMA oxnuartiCel iCnua oTav
avTidpaocel pe didAupa udpoxAwpikol 0&E0g KaBwG ETTioNG Kal PE TTEPICOEIA
dlaAupaTog udpoteldiou Tou vaTpiou.

» To doxeio A trepiExel Eva aAag kai étav 10 dIGAUPA Tou GAATOG avTIOPAOEl HE
oTayoveg OlaAupaTtog udpogeidiou Tou KaAiou oxnuaTifeTal KaoTavépubpo

iCnua.
Aoxeio A Aoxeio B Aoxeio I Aoxeio A
Zn(NO:s)2 Pb(NO:s)2 AgNO3 Fe(NOs)s

EpwTtnon 12

a) Aivovtail Ta 1m0 KATW dIaAUuaTa:
1. NHs/ NH4NO3

2. NH3/NaOH
3. CH3COOH / (CHsCOO)2Ba
4. HCN /KCN
Na emAEEETE TTO10 1) TTOI0 SIOAUPATA €ival pUBPIOTIKG dIaAUuATO. (bwov. 0,75)
(3 x 0,25 =0,75p)
NHs / NH4sNOs CH3COOH / (CH3COO)2Ba HCN /KCN

B) Na utroAloyioete Tn péla Tou ofikou varpiou CH3COONa n otroia Tpémmel va
dlaAuBei o€ €va Aitpo dlaAupaTog ogikou o&éog CH3COOH 0,2 M woTe va TTPOKUYEI
puBuIoTIKG didAupa pe pH=5. (O dykog Tou diaAupaTtog dev peTaBaiAeTal). (uov. 3,25)

pH=5 = [H*]=10 "4 =10-°M  (0,5p)

[H*]= Kot . Cot/Car = Canr = Kot .Cog/ [H*] = (1,8 .105) (0,2) / 105= 0,36 M
(0,5u) (0,5u) (0,5p)
Mr CHsCOONa=82  (0,5u)

1 mol CH3COONa {uyidel 82 g
0,36 mol X=7? (0,5u) X=29,52g CH:COONa (0,25pu)
12



Y) Mia roodétnta akdBapTtou o1dripou (dNAadr TTepIEXEl Kal TTPOOUEIEEIS) nadag 149
pixveTal o€ Tmepicoeia dIGAUPATOS UBPOXAWPIKOU 0&E0G, OTTOU avTIOPA Kal SIaAUETal
TTARPWG, CUPPWVA JE TNV TTIO KATW XNUIKA €giowon (1).To dIGAUPA TTOU TTPOKUTITEI
ammautei yia v MAApn ogidwon Tou 400mL dioAupatog KMnO4 0,1M Trapouacia
dlaAupatog HCI, oupewva pe TNV Mo KATW XNUIKA €§iowon (2). Na utroAoyioete TNV
% TTEPIEKTIKOTNTA TNG TTOOOTNTAG Tou aKkGBapTou o1dripou (14g) oe kabBapd cidnpo.
(O1 TrpoouEiteI TOU akaBapTou O10HPOU BV AVTIOPOUV). (bov. 3,5)

(1) Fe+2HCI — FeCl, +H;
(2) 5FeCl, + KMnOs+ 8HCI — 5 FeCls + MnClo+ KCI + 4 H,0

400mL diaAUparog KMnOs 0,1 M:
2e 1000 mL diaAUparog KMnOs  TrepiExovral 0,1 mol KMnOa4 }
400mL X1=0,04 mol KMnO4 J (0,5u)

5 FeCl; + KMnOs+ 8 HCI — 5 FeClz + MnCl2 + KCI + 4 H20O
5 mol 1 mol
X2 0,04 mol }(O,Sp)
X2=0,2 mol FeCl2 (0,25p)

Fe+2 HCI — FeCl2 + H2
1 mol 1 mol
X3 0,2 mol
X3=0,2 mol Fe) (0,5u)
ArFe =56 (0,25p)
1 mol Fe Quyilel 56 g }
(0,5p)

0,2 mol Xa
Xa=11,2g Fe

2e 149 utmrdpyxouv 11,2g kaBapou Fe
Ze 100g Xs

X5=80g Fe (0,5u)

= lMepiekTikOTNTA O0€ KABapS oidnpo = 80% (0,5u)
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8) MoodTtnTa XaAkoU 9,525g avTidpd Kal «dIaAUETaI» TTARPWGS € TTEPIcTEIn UDATIKOU
OIaAUATOG VITPIKOU 0&E0G Kal TTApAAANAa ekAUeTal dxpwpo aépio W (o€ OUVOAKeES
STP). Na utroAoyioeTte Tov Oyko Tou agpiou W. (Mov. 2,5)
AivovTal XNUIKEG EGIOWOEIG TTOU TTIBAVOV VA XPEIAOTEITE:

Cu + 4 HNOs (TTukvd) — Cu(NOs3)2 + 2 NO2 + 2 H.O
3Cu + 8 HNOs (apaid) — 3 Cu(NOs)2 + 2 NO + 4 H0

1 mol Cu Juyidel 63,59
X1=0,15 mol 9,525¢g }(0,5p)

[eTIAoy XNHIKAG avTidpaong (1H) ]
3 Cu + 8 HNOs3 (apaid) — 3 Cu(NOs3)2 + 2 NO + 4 H.O
3 mol 2 mol
0,15mol X2= 0,1 mol NO((0,5u)

1 mol NO éxe1 éyko 22,4 L
0,1 mol X3=2,24 L NO | (0,5p)

- TEAOZXZ 10U EZETAITIKOY AOKIMIOY-
Kail Tw Oew Adga !
O1 Eionynréc O YuvToVIOTAC O AigubuvTtic

MavteAg KAeidapdg
HAiag HAia
Avtwvng OIATTTTidong (B.A.) Mérpog Aoilidng
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