AYKEIO I'. TAAIQTH FrEPOZKHIOY 2XOAIKH XPONIA: 2016-2017

FPANTEZ NPOAIQri KEz EZETAZEIZ
MAIOY/IOYNIOY 2017

Tagn: B’ Aukeiou Huepopnvia: 02 /06 / 17
MdaBnua: XHMEIA KATEYOYNZHX Alqpkela e¢€Taong: 2,5 WPEG
OAHIIEZ:

(a) Na ypd@ete JOVO pE PTTAE PEAGVI

(B) Atrayopeuetal n xprion d10pOwTIKOU UAIKOU

(y) To egetaoTikd dokipio atroTeAgiTal atmmd 7 oeAideg

(6) EmTpétTeTal n xprion o@payioPEVNG UTTOAOYIOTIKAG INXAVIAG

XPHZIMA AEAOMENA:

NEPIOAIKOZ MINAKAZ TON ZTOIXEION

1 2
H He
1 4
3 4 5 6 7 8 9 10
Li | Be B C | N @] F Ne
7 9 11 | 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 | 31 | 32 | 355 | 40

19 20 | 21 22 23 24 25 26 | 27 | 28 29 30 31 32 33 34 35 36

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 I Xe
855 | 88 | 89 | 91 93 96 | [99] | 101 | 103 | 106 | 108 | 112 | 115 | 119 | 122 | 127 | 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 | Ung | Unp | Unh
[223] | 226 | 227 | [261] | [262] | [263]

2TAGEPEZ HAEKTPOAYTIKHZ AIAZTAZHZ:

KcHscoon = Knns = 1,8x10°




MEPOX A’: EpwTtiocig1 -4

Na atravTioeTe o€ OAEG TIG EPWTNOEIG 1 - 4.
Kda0e opOn amravrnon BabpoAoyeital pe 5 povadeg (cuvolo 20 povadeg).

Epwtnon 1
(a) AivovTal TTOPAKATW PEPIKEG XNUIKES eCloWOoElS. Na ypdweTe dITTAQ ATTO KABE

eCiowon av gival ewBepun A evdOBEPUN.

. 2HO—— 2H2 + O2 AH =+ 572 KJ Evdb6eppun
i.C + HO & , CO + H Evdd8epun
jii. H2 + Clz —» 2HCI AH =-184 KJ E€wBepun  (uov. 3x1)

(B) Na ekppdoete TNV akOAoudn dnAwaon utré popen BepuoxnMIkng e€icwaong.

Yoariké didAupa udpoteidiou Tou PBapiou, Ba(OH)2, avridpd pe udatikd diGAupa
udpoxAwpikou o&€og,HCI,. H avtidpaon eAeuBepwvel BepudTnTa ion pe 57,1 KJ yia kabe
mol HCI tTou avTidpa.

Ba(OH)2 + 2HCI —— BaClz +2H20 AH =114,2 KJ (pov. 2)

Epwtnon 2
AiveTal n 1Mo KATW au@idpoun avtidpacon Tou atrodideTal atrd Tn BepUoxXNUIKA ¢iocwon:

N2(g) +3H2(g) —=—— 2NHs3(g) AH<0

Na dnAwoeTe (XWPIG £ENYNOEIC) av auEAveTal, HEIWVETAI, 1] OeV JETABAAAETAI N atTédoon
TNG 1Mo TTédvw avTidpaong, 6Tav yivouv ol TTI0 KATW PETABOAEG:

(a) Au&non Tng Bepuokpaaciag. Meiwon

(B) Meiwon Tng TTieong e augnon Tou Oykou Tou doxeiou.  Meiwaon

(y) Augnon tng ouykévipwaong Tou N2 (g) Augnon

(©) Xprion kartaAuTn. Agv peTaBaAAeTal

(€) Meiwon NG oUYKEVTPWONG TG AUPWVIAG. Au¢non (pov. 5x1)
Epwrtnon 3

(a) Na ypdayete TT0IEG ATTO TIG TTIO KATW PETATPOTTEG AVOPEPOVTAI O€ OEEIdWON
Kl TTOIEG OE avaywyn).

I. Na —* Na* Octeidwon
il. HY —* H: Avaywyn
iii. MnOs- —* MnO2 Avaywyn (Mov. 3x1)

(B) Na ava@épeTte TO OZEIDWTIKO KOl TO AvVAYWYIKO CWHA OTNV TTI0 KATW
og¢eidoavaywyikni avridpaon: MnO2 + HCI —* MnCl2 + Cl2 + H20



Ote1dwTiKG:  MnO2
Avaywyiko: HCI

(Mov. 2x1)
EpwTtnon 4
Na OCUUTTANPWOETE TIG TTIO KATW XNMIKES avTIOPAOEIG:
Ca(OH), + HCI — CaCl; + HO
Mg + ap H,SO, —» MgSO4 + H»
Cu + Gp.HNOg — CU(NOs)z + NO + H,0O
NH4Cl + NaOH —3 NaCl + NHsz + HO
BaCl, + H2SO4 — BasO, + HCI (bov. 5x1)

MEPOX B": Epwrtnoeig 5-10
Na amravrioete o€ OAEG TIG epwTNOEIS 5 - 10. KaBe opBR amrdvrnon BaduoAoyeital
ME 10 povadeg (ouvoAo 60 povadeg).

Epwtnon 5

A. Z¢ 250 mL atmmooTaypévo vepo diaAuovtal TTApwe 1,121 (K.Z.) aéplag appwviag, NHs,
XWpic va petaBdAAetal o 6ykog. Na uttoAoyioeTe:

(a) Tn popiakdTNTa TOU dloAUPATOG NH3 TTOU TTOPACKEUAOTNKE.

(bov. 2)
(B) To pH TOU dlOAUPATOG. (pov. 2)
(y) Na egnyfoete Twg Ba etTnpeacTei To pH dilaAupaTog, av BepuavOei o avolkTd doxEio.
(Mov.1)
(a)  1molaépiag NHz = 22,4L
X1 mol 1,121 X1=0,05mol (pov. 1)
250mL dioAuparog 0,05 mol
= 1000mL diaAvpatog X2 mol X2=0,2mol <& CnNH3=0,2M  (uov. 1)
B) NHs + H20 «— NH4s* + OH (uov. 0,5)
[OH]=VK .C = 1.910°%
=> [OH] = 1.9.10° M (bov. 0,5)
pOH = -log [OH] =-log1.9.103 =2,72 (Wov. 0,5)
pH=14- pOH=14-252=11,28 (hov. 0,5)

(y) Me Tnv auénon Tng Beppokpaciag peiwveral n diaAutdTnta TnG NHs, ouveTtwg
MEIWVETAI N OUYKEVTPWON TOU OIOAUUATOC, APpa UEIWVETOI KOI N OUYKEVIPWON TWV
avIOVIWV USPOEUAIOU e aTTOTEAECHUO va PEIWVETAI KOl TO pH. (uov.4x 0,25)




B. Na ypdwete 010 TETPABIO 0OG TOV apIBUd TNG KABE TTPOTAONG TTOU aKOAOUBET Kail diTTAa
TO ypdpua Z 4 To /A avaloya Pe To av n TTpoTacn gival cwoTn 3 AavBaopévn.

5Bi. Otav 10 dAag NaNO2 diaAuBei 010 vepO, 0TO dIGAUPA TTOU Ba TTPOKUWYEI IOXUEI N
oxéon: [H*] = [OH].
5B ii. KaBwg au¢dveral To pH, eAattwvetal n [HY].

5B iii. Otav og didAupa NH3 diaAucoupe pikpry TToodtnTa NH4Cl, To pH augaveral.
5B iv.To pH diaAupatog KNOs gival pikpdtepo atd 1o pH diaAupatog NH4NOs idiag

OUYKEVTPWONG.
5B v. To pH diaAuparog HCI Ba peiwdei, av o auto TTpooTeBE ATTOOTAYUEVO VEPO.

(pov. 5x1)
5Bi. A 5Bii. 5Biii. A\ 5Biv. A 5BvV.A
Epwtnon 6
Na ypAyeTe TN XNUIKA avtidpaon (I0VTIKA JOP@r]) TTOU TTPAYUATOTTOIEITAI, KABWG Kal TNV
TTaPATAENON TTOU Ba KAVETE OTA TTIO KATW OTTAG TTEIpduaTa: (MoV.5x2)

(a) Z& doKINOOTIKO cwAAvVa TToU TTEPIEXEI 2-3 ML didAupa AgNOs TTpooTiBevTal oTayOVES
diaAupatog HCI.

(Ag*+ NO3)+ (H*+Cl) —> AgCl + (H"+ NOg3) Mapatipnon: Aguko inua
(B) Z& didAupa Fe(NOs)2 trpooTiBevtal oTayoveg diaAuparog NaOH.

(Fe?*+ 2(NOs3)) + (Na*+ OH)—> Fe(OH), + (Na*+ NO3)

Mapatipnon: KaoTtavo icnua

(y) Z& dokipaoTiké cwArva TTou TrepIEXEl Aiyo oTeped Na2COs, TrpooTiBevral 2-3 mL HCI..
Na:COsz + (H*+Cl) —» (Na*+ClI) + CO; + H0O Mapatipnon: Appioudg
(®) Ze dokipaoTikd cwArva TTou Trepiéxel didAupa HCI TTpooTiBeTal koppaTdki Talviag Mg.
Mg + (H*+CI) — (Mg®+2ClI) + H2 MNapatpnon: PucoaAAideg dxpwuou agpiou
(€) Z& pikpn TT000TNTA O0TEPEOU Pb(OH)2 trpooTiBetal Trepicocia diaAuparog KOH.
Pb(OH)2 + (K*+OH) —>(2K+ + (PbOz)?*) + H:0

Mapatipnon: To oteped dlaAueTal, oxXNUATIONOS dXpwHOoU BIAAUUATOG



EpwTtnon 7
A. Evag pabntig mpokeiral va rapaockeudoel 250mL didAupa NaOH 2M.
(a) Na utrohoyioeTe Ta ypapudpia otepeou NaOH 1Tou Ba XpeIooToUV YIa TNV TTAPACKEUN

TOU JIOAUPATOG. (uov.2)
(B) Na TrepiypawTe TNV TTopeia TTou Ba akoAouBrioel o PHOBNTAG, avapEPovTag Kal Ta
Opyava TTou 6a XpNOIKOTIOINOEL. (bov.2)
(y) Na uttoAoyioete Tov dyko (mL) Tou TTapatmdavw diIaAUpaTog Tou Ba XpnOIKOTTOINOEl
yia va rapackeudoel 200mL diaAupatog NaOH 0,1M. (pov.2)
(a) Mr(NaOH) =40 => 1mol NaOH = 40g
2mol X1= 809 X1=0,1mol (pov. 1)

1000mL dioAupaTtog  80g

250mL dioAupatog Xa g X2 =209 (pov. 1)
(B)

- ZuyiCovtal o€ Uaho wpoAoyiou, ue Cuyd akpiBeiag , 20 g oteped NaOH .

- MeTtagépeTal n TToodTNTA QUTH O€ TTOTHPI (ECEWG, TTOU TTEPIEXEI MIKPNA

TTOOOTNTA ATTOOTAYMEVOU VEPOU . ZeTTAEveTal e UOPOROAEQ N UAAOG wpoAoyiou Kal
Ta EETTAUPATA PETAPEPOVTAI OTO TTOTAPI (ECEWG.

- Avadeuvetal pe yuahivn papdo, péxpl va diaAuBei 6An n ToodtnTa Tou NaOH,

Kal TO OIGAUPA A@AVETAI VA KPUWOEL. 2TN CUVEXEIA JETAPEPETAI OE OYKOUETPIKN
@1aAN Twv 250 ml, TToU TTEPIEXEI MIKPH TTOCOTNTA ATTOOTAYHEVOU VEPOU , JE TN
BonBeia xwviou kal yudAivng paBdou.

- =emAévovTal To TTOTAPI , N PARDOC Kal TO XWVi UE aTTOOTAYUEVO VEPO Kal Ta uypd
€KAUONG METAQEPOVTAI OTNV OYKOPETPIKN GIGAN. H @IGAN avakiveital Kal TTpooTiBeTal

QTTOOTAYMEVO VEPO UEXPI TN Xapayr). ETravaAapBdveral n avakivnon. (pov. 2)
(Y)
TeAk6 didAupa: 1000mL diaAvpatog  0,1mol NaOH
200mL dioAuparog X1 mol X1=0,02 mol (uov. 1)
Apxiké didAupa: 1000mL diaAupatog  2mol NaOH
X2 mL diaAUupartog 0,02 mol X2=10mL (pov. 1)

B. Ta aépia X kai W putmmropouv va TTapaocKEUAOTOUV WE TIG TTIO KATW avTIOPACEIC:
e To aéplo X pe B€puavon xAwplouxou auuwviou pe dIGAUPa udpoeldiou Tou
vartpiou.
e To aépio W ue emidpaon TTUKvoU Kal BeppoU dlaAUpaToC BelikoU 0géog TTavw o€
pivioyata Cu.
(a) Na avagépeTte TTola sival Ta aépia X kal W. (pov. 2x1)
(B) Na ypawete évav TpOTTO avixveuong yia To KABE agplo. (pov. 2x1)

(a) Aépio X: Aupwvia NHs
Aépio W: Aiogegidio Tou Beiou SO2

(B) H NHz pe atpoug HCI divel dotrpa véen.
To SO2 atToxpwuaTiel TO IWOES XPWHA TOU O&IVIoPEVOU dlaAupaTtog KMnOa.



Epwtnon 8
A. Ze doxeio 6ykou 2 L totroBetABnkav 4 mol N2 kai 10 mol Hz . Metd tnv atmmokardotaon

NG XNMIKNAG 100ppoTTiag: N2 + 3Hz()

Na uttoAoyioToUV:

*+—5 2NH3(g), BpédnKav oTo piypua 6 mol NHs.

(a) H o1aBepd XNUIKAG 1I00pPOTTIAG. (pov. 3)
(B) H atmrédoon Tng avtidpaong. (bov. 2)
(o)
N2 3H2 2NH3 Vonsiou
4mol 10mol
ApxLKa
X 3X 2X
Avtibpouv/MNoapdyovtat
4 —X 10 - 3X 2X
X. L
1mol 1mol 2X=6mol 2L
0,5mol 0,5mol 3mol 1L
K= [NHs]?/ [Nz].[H2]* =3%2/0,5.(0,5)°=9/0,5.0,125 =9/0,0625 = 144 (pov. 3)
(B) 21mol N2 avmidpouv pe 3 mol Hz
4mol X1= 12 mol H2 => To H2 avnidpd TApwg (bov. 0,5)
P _ Hepapatikn moocodTnTA TPOLOVTOG
Amodoon a = O£wpPNTIKY TTOGOTNTA TIPOLOVTOG (bov. 0.,5)
OewpnTikA TToooTNTA: 3mMol H2 2mol NH3
10mol X2=6.67mol (pov. 0,5)
Amiédoon a = —— =0,9 f 90% (Hov. 0,5)

B. 2¢ £va doxeio payuatoTroigital n iooppotia A+ B <+ [. Ta avnidpwvra
£XOUV KOKKIVO XPWHA, EVW TO TTPOIGV gival axpwuo. OTav n Bepuokpacia oTo TTIo TTAVW
ouoTnua augnBei, TTaparnpeital Tdon amoxpwpatiopou. Na dnAwaoeTte av n avridpaon
gival evdoBepun A €€wBepun, divovtag TNV KATtdAAnAn €nynon. (pov.2)

Evd6Bepun yiaTi e TNV augnon TG BEPUOKPATIAG N ICOPPOTTIA METATOTTICETAI TTPOG TA
0e€Id (aXPWHO), CUVETTWG N avTidpaon gival evdOBepun a@ou guvoeital atmd TV augnon
NG BepUOKTATIAC.



r.
(a) Na xapakTnpioeTe TIG TTI0 KATW XNMIKEG OUTIEC WG 0&Ea 1 WG BACEIS CUPPWVA UE TN

Bewpia Twv Bronsted—Lowry. (pov.2)
i. NHs ii. HBr iii. OH" iv. NOs-
Baon ogu Baon Bdon

(B) MNa kaBe pia atrd TIG AKOAOUBEG XNUIKEG ECICWOEIG KAl YIO TV KATEULBUVON TTOU
Ocixvel To0 BEAOG, va oNUEIWOETE TTOI0 ouaia dpa wg ogu Kal Trola gival n ouluyng Bdon
NG, KaTd Bronsted—Lowry. (pov.1)

i. H0 + COs> — OH + HCOs

ogU ouguyng
Baon
i. NHs* + HLO — NHz + Hz30*
ogu ouluyng
Baon
Epwtnon 9
A.
(a) Na ypdwete TNV KOTAVOMN TwV NAEKTpoviwv o€ Tpoxiakd (1s2s....., KAl ME
TETPAYWVAKIA) yia TO dTtopo Tou Ca Kkai 1o 16v Tou Mg?* . (pov. 2x1)

Ca: 1s? 2s? 2p® 3s? 3pb 4s?
NI N INNNNT N NN N

1s? 2s? 2p° 3s? 3pb 4s2

Mg?*: 1s? 2s? 2p®
N IN| (NN

1s? 2s? 2p°

(B) Na ypawete TIG TIHEG TWV 4 KBAVTIKWY APIBUWY TTOU XOPAKTNPICOUV TO NAEKTPOVIO
TTOU BpioKETAI GTO TPOXIOKO 3P« 1\

n=3 =1 m=+1n-1 ms= +1/2 (Mov. 2)

B Aivetal 010 dITTAQVO OXNUA TO EVEPYEIOKS

SIdlypappa TS TTO KATW XNMIKAC e€icwonc: Mg + 72 O2 (9)
avTIdpWvTA
Mg + 72 02(9) —> MgOyg) 2
(a) Na xapakTtnpioete TV avtidpaon (evdoBepun / eEwBepun). %’
ECwbe ov.l) <
¢WOepuN (Mov.1) S| | wmgos
0 TTPOIOV
7

MNopeia avTidopaong

A 4



(B) Na ouykpiveTe Kal va OXOAMIAOETE TN OTABEPOTNTA TWV AVTIOPWVTWY KAl TWV
TIPOIOVTWYV TNG. (pov.1 +1,5)
To 1TpoidV £xel XaPUNASTEPN EVEPYEIQ O€ OUYKPIOT YE TA QVTIOPWVTA CUVETTWG Eival TTIO
o1aBepd. Ooo PIKPATEPN Eival N EVEPYEIQ TTOU TTEPIEXETAI OE PIA OUTia TOCO TTIO
oTaBepn cival.

. Aivetal n Bgppoxnuikn e€icwaon kauong Tou pebaviou, CH4
CHag) + 202y —>»CO2q +2H20¢q) AH=-890 KJ

Na uttoAoyioceTte TN BepudTNTA TTOU EAEUBEPWIVETAI KATA TNV KAUON 8 YPaUPapiwyV

pEBaviou. (pov.2,5)
Mr (CHs4) =12 +4.1=16 (bov. 0,5)
=> 1mol CH4= 169
X1 mol 89 X1=0,5mol (pov. 1)
Kauon 1mol CH4 => ¢eAeuBépwon 890 KJ
Kadon 0,5mol CHs  => gAeuBépwon Xz KJ X2 =445 KJ (bov. 1)
EpwTtnon 10
A.
(a) Na utroAoyioete 10 pH dioAupaTtog Ba(OH)2 0,05 M. (pov. 2)
(B) Na utroAoyioete Tn ouykévipwaon (mol/L) diaAupdatog CH3COOH ue pH = 2,87.
(Mov. 2)
(o) Ba(OH)2 —* Bo?* + 20H
1mol 2mol
0,05mol X1 mol X1=0,1mol =>[OH-] =0,1M (pov. 1)
pOH=-log0,1=1 <& pH=14-1=13 (pov. 1)
(B) pH=2,87 => [H*]=10287 =1,34.103 (uov. 1)
[H]2=K.C => C= [H*]2/K=(1,34.103)2/1,8.105= 0,1 (uov. 1)
= C cHacooH = 0,1M
B.
(o) Na xapakTtnpioete Ta 110 KATW dIOAUPOTA aAdTWY wg 6&Iva, aAKAAIKA 1
oudétepa: BaClz, NaCN, (NH4)2SOs4, CH3COONH4 (bov. 4x0,5)

BaClz: oudétepo, NaCN: aAkaAIKO, (NH4)2S0a4: 6&Ivo, CH3COONHa4: oudétepo

(B) Na ypaweTte TnVv avrtidpacn udpoAuong Tou dhatog NaCN.
(pov.1)
CN- + H0 2= HCN + OH



. 2& éva a1md Ta TTEIpAPATA TTOU TTpaypaTtotroiénkav otnv B Aukeiou, agopouce Tnv
emidopaon OlaAvparog HCI oe  kouppdt weudapyupou Zn. H avridpaon T1T0U
TIPAYMATOTTOINONKE OTO TrEipapa auto ATav:  Zn + HClI — ZnCl2 + H:2
Aedopévou 611 oTNV avTidpaon auth n xpron KataAuTn Ogv eTTNPEACEl TNV TaxUTNTA, va
AVOQEPETE TPEIG AANOUG TTAPAYOVTEG TTOU Ba uTTopoUcav va augroouv TNV TaxutnTa
TNG avTidpaong auTng. (pov. 3)

e Aug¢non Tng ouykévipwaong Tou HCI

e AuU¢non TnG Bepuokpaaciag

e AUEnON TNG ETQAVEIOG ETTAPNG TOU ZNn. (Xprion weudapyUupou UTTd Hop®n
OKOVNG)

MEPOX I'': Epwtioeig 11-12
Na atravriioete o€ OAEG TIG epwTrOEIg 11-12,
Kd0s opOn amravrnon BaBuoAoyeital pe 10 povadeg (cUvoAo 20 povdadeg).

Epwitnon 11
A. O cidnpog cival aToixeio amapaitnTo OTOV AVOPWTTIVO OPYAVIOUO. € TTEPITITWON

QVETTAPKEIAG TOU Xopnyouvtal dioKia oTa oTroia TepIEXeTal ahag FeSO4. lNa Tov
TTPOCBIOPICPO TNG TTOCOTNTAG TOU 010 POV o€ TEToIa dIoKia akoAouBndnke n 1m0 KATW
dladikaoia:

Mévrte diokia o16ripou diaAuBnkav o€ TToTAPI (E0ewg pe H20 kal 0Tn ouvéxeia To dIGAUNQ
TTOU TTPOEKUWE HETOPEPONKE O€ OYKOMPETPIKN Twv 250 mL Kal apaiwdnke HEXPI TN
xapayn. 25mL a1rd 10 didAupa autd oykopeTpriOnkav pe didAupa KMnOas 0,01M otnv
Tapoucia OlaAupaTog H2SO4. Ta v oykouétpnon kartavaAwbnkav 15,70 mL
d1aAUpaTog KMnOa.

(a) Na utrohoyioeTe Ta ypauudpia Tou FeSOa4 TTou TTEPIEXOVTAI O€ KABE BIOKIO.

(Mov. 6)
(B) Na 1rpoadiopiceTe TO €id0OC TOU OPAAUATOG TTOU Ba TTPOKUWEI OTNV TTEPITITWON TTOU N
o&ivion Tou TTePIBAAAOVTOG Yivel pe Tn xprion diaAupatog HNOs. (pov. 2)
(a)
1000ml &1GA. 2 KMnOa 0,01mol
15,7 mL X1 mol X1=0,000157mol KMnOa (wov.1)
10FeSO4 + 2KMnOs + 8H2S04 —» 5Fe2(S04)3 + K2SOs4 + 2MnSOs4 + 4H20
10mol 2mol (wov.1)
Xamol 1,57.10* mol X2=7,85.10 mol (pov.1)
25mL dioA. FeSO4  7,85.10* mol
250mL X3 mol X3=7,85.102 mol FeSOa4 (uov.1)
Mr (FeSO4) =56 + 32 + 4.16 = 152 (uov.0,5)

1mol FeSO4 = 1529
7,85.10 mol Xag X4=1,19g (uov.1)

< 21a 5 diokia mrepiéxovral 1,199 FeSO4
1 dIOKiO TTEPIEXEI Xsg X5=0,24g FeSOa4 (uov.0,5)



(B) To opdaApa Ba cival apvnTiké 10T TO HNO3 gival 0&g1dwTIKG CWHa Kal avTaywvieTal
10 KMnO4 oTnv avridpacn Ttou pe Tov FeSOas, Pe ATTOTEAEOUA VA KOATAVAAWVETAI
MIKPOTEPOG OYKOG dIaAUpaToG KMNO4 cuveTTwG Kal n ouykévipworn Tou FeSOa4 1Tou Ba
uttoAoyiceTal, Ba gival HIKpOTEPN.

B. ‘Evag BonBo¢ xnuikou epyaoTnpiou, €TOINACOVTAG KATTOIO TTEIPAPATIKY €pyaaia,
¢BaAe xwpiotd o€ duo PIaAeg apaid didAupa HCl kal apaid didAupa H2SO4. =€xaoe
OMWG VA ONUEIWOElI o€ KABE QIAAN TO TTEPIEXOUEVO TNG, UE ATTOTEAECUA VA PNV UTTOPEI
va dlakpivel o€ TTola QIAAN BPpIoKOTav TO KABE dIGAUMA, apou eival Kal Ta dUOo axpwua
uypd. Na Ttrporteivete éva avTidpaoTrplo YE TO OToi0 Ba uTTopouce O Ponbog va
€COKPIBWOEI TO TTEPIEXOPEVO TNG KABE QIAANG ava@EPOVTAG Kal TNV TTapaTApnon Ye Baon
TNV oTToia Ba Ta SIaKPIVEL. (bov. 2)

AvtidpaoThpio: AidAupa BaClo
Mapathpnon: 2TV @IGAN TTou TTEPIEXETAI TO HoSO4 0a TTapatnpenOei oxnuatioudg Aeukou
ICAUATOC eV OTNV QIAAN Pe TO diIdAupa HCI dev Trapartnpeital TITTOTE.

EpwTtnon 12
A

2€ Xg KPAUOTOG XOAKOU Kal Weudapyupou TTpooTiBeTal Trepicocia diaAupatog HCI. H
avTtidpaon ival TTARpNG Kai TrapayovTtal 4,48L aépiou A (o€ K.Z). lon péla atroé 1o kpaua
BepudvOnke pe Tepicocia  apaiou  dlaAupatog HNOs kar  dIaAUBnKke  TTANPWG
eAeuBepwvovTag 6,721 aépiou B (o€ K.%).

(a) Na ypAweTe TIG XNUIKES £CI0WOEIS TWV AVTIOPACEWYV TTOU TTPAYUATOTTOIOUVTA.
(bov. 1,5)
(B) Na utroAoyioeTe TNV ekatooTiaia Kata ydla ocuoTaon Tou Kpdauartog Cu-Zn. (pov. 4,5)

Zn + 2HC| —» ZnCl2 + H2 (e€iowon 1) (uov.0,5)
1mol 1mol
659 22,4L
X109 4,48L X1=13g Zn (Mov. 1)
3Zn + 8HNOs — 3Zn(NOs3)2 + 2NO + 4H20 (e€iowaon 2) (uov.0,5)
3mol 2mol
3.65¢ 2.22,4L
13g XoL X2=2,99L (uov. 1)
V(NO) e€iowong 3=6,72 - 2,99 = 3,73L (pov.0,5)
3Cu + 8HNOs — 3Cu(NOsz)2 + 2NO + 4H20 (e€iowon 3) (uov.0,5)
3mol 2mol
3.63,5 2.22,4L
X3g 3,73L X3=15,9g Cu (bov. 1)
Mdada kpauatog = 13 + 15,9 = 28,9¢g (pov.0,5)
210 28,9 g kpauartog tepiExovral 13g Zn kai 15,99 Cu

1009 Xag Xsg Xa=45gZn X5=55¢g Cu

=>45% Zn kar  55% Cu (pov.0,5)
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B.
10 ml diaAupartog appwviag NHsz 0,15M oykopeTrpouvtal pe didhupa HCI 0,1M, otrdte
katavaAwvovTal 15 mL dioAUpaTog 0&éog. Na atraviioeTe OTA IO KATW:

(a) Na uttroAoyioete TO0 pH TOU SIGAUUATOG OTNV KWVIKA QIAGAN YETA TNV TTpo0BrRkn 5 mL
dlaAupaTog HCI.

1000ml &1aA. HCI 0,1mol
5mil X1 mol X1 = 0,0005mol HCI (pov. 0,5)
1000ml &1aA. NH3 0,15mol
10 ml X2 mol X1 =0,0015mol NHs (pov. 0,5)
HCI NH3s NH4Cl V6|a)\0u0(Tog
0,0005mol | 0,0015mol
ApxLKa
0,0005mol | 0,0005mol | 0,0005mol
Avtibpouv/MNopdyovtat
0,001mol | 0,0005mol 15ml
Tehwka
0,06mol 0,033mol 1L
(uov. 0,5)

[OH]=Kgp.Cp/ Car=1,8.10°. 0,06 /0,033 = 3,310°, pOH=-10g3,3.10° = 4.44

= pH=9,56

(Mov. 0,5)

(B) Ma Tnv avayvwpion Tou TEAIKOU CNUEIOU TNG OYKOUETPNONG XPNOILOTTOINONKE évag
aTTO TOUG TTI0 KATW OEIKTEG:

2100epd Xpwua d€iktn
Agiktng | dlaoTaong oH<Zavn Zown oH>Zavn
EKTPOTINAG EKTPOTTAG EKTPOTTAG
Ks= 10" KOKKIVO TTOPTOKOAI KiTpIVO
B Ks= 10-° AxpwHo pol KOKKIVO

Na egnynoete 1moiog ammd Toug Mo TTAvw OEIKTEG €ival 0 KATAAANAOGTEPOC yia Tnv
QavayVvwpIon Tou TEAIKOU onueiou TNG TTIo TTAvw oykouéTpnong. Na ava@épeTe Tnv
XpwuaTikA aAAayr} TTou Ba TTapaTnpnBei oTo TEAIKO onueio.
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O kataAAnAdéTepog eival o deiktng A yiati n Cwvn ekTpotg Tou (pH = 3 — 5)
mepIAauBaveTal otn wvn €EOUBETEPWONG TNG OYKOUETPNONG, a@oU OTO 1008UVANO
onueio mmapdayeral To dAag NH4Cl 1Tou €ival udpoAUTIKG OEIVO KAl CUVETTWG N {wvn
ecoudeTépwaong Ba BpiokeTal atnv 6&Ivn TTEPIOXN.

H xpwuaTtikr) aAAayn gival atrd KiTpIvo o€ TTOPTOKONAI.

(y) H Tpox0ida 1Tou XpnoIPOTIoIRBNKE yia TNV OYKOPETPNON AUTA OEV TTPOETOINACTNKE
KAataAAnAa, dnAadr dev EeTTAUBNKE oUTE PE QTTOOTAYMEVO VEPO OAAG OUTE Kal PE TO
O1dAupa Tou HCI 0,1M. Aedopévou OTI n TIpoxoida auth €ixe XpnoihoTtroinBei
TTponyoupévwg Kal Atav Bpeyuévn pe didAupa HCI 0,2M. Na eEnynoete mwg Ba
ETTNPEACTEI TO ATTOTEAECUA TNG OYKOPETPNONG. (pov. 0,5)

H ouykévrpwon tng NHs Ba Bpebei pikpdTepn atrd TNV TPayPaTIKn SIOTI N CUYKEVTPWON
Tou HCI otnv mTpoxoida Ba gival augnuévn e ammoTéEAECHA va KOTAVOAWOET PIKPOTEPOG
OYKOG.

Ol EIZHIHTEX O ZYNTONIZTHZ O AIEYOYNTHZ

Mewpyia Magitn Kovtou ‘EAeva Koulapidn MNwpyog XpuoooTouou
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