AYKEIO A" EONAPXH MAKAPIOY I'” 2XOAIKH XPONIA 2016 — 2017
FPANTEZ NPOAIQrIKEE EZETAZEIZ MAIOY - IOYNIOY 2017

MAGOHMA: XHMEIA KATEYOYNZHZ BAOMOZ
TA=H: B" AYKEIOY
HMEPOMHNIA : 22/05/17

XPONOZX EZETAZHX: 2 wpeg kai 30 Aemrtd — —
QPA: 10:45 - 13:15

YIOMPA®H:......coniiier e
ONOMATEMONYMO: ...ceiiiiiiiiirrr s s s s e
TMHMA: ............... APIOMOZ: ..........cccvnrreenn
OAHIIEZ

e Na amravrioere kai Ta Tpia pépn A’, B” kai '™ Tou dokipiou.

e Na ypdyete OAEG TIG ATTAVTACEIG OAG TTAVW OTO EEETAOTIKO SOKipIO.

e EmiTpétreral n Xpion MOVO pn TTPOYPAMMATIOMEVWY UTTOAOYICTIKWYV
HNXOaVWV.

o Agv EMITPETTETAI N XPON CNUEIWOEWYV CE OTTOIASATTOTE HOPPN.

o Acgv emiTpétreTal n Xprion 810pOwWTIKOU uypou 1 S10pOWTIKAG
TaIViag.

o No HEAETAOCETE PME TTPOOCOXN TNV EKPWVNON TWV EPWTHOEWV Kal va

OTTOAVTOETE HE CAPRVEIA.

To e&eTaoTiKO dokipio BabpoAoyeital pe ekartd (100) povadeg kai

atroTeAgiTal atrd (14) oelideg.

XPHZIMA AEAOMENA

Atopikég padeg: H=1, C=12, N=14, O=16, Na=23, Al=27, CI=35,5
2100£pEG NAEKTPOAUTIKAG BIdOTAONG:
Kinoz =7,1%107 | Kpcoon= 1,6%10" |, KcHacooH= KNH.=1,8%107

Fpappopopiakdg Oykog agpiwv o€ Kavovikég ZuvBnkeg = 22,4 L




MEPOZ A": Epwtiosig 1 -4
Na arravrioete o€ OAEG TIG EpWTHOEIG 1 - 4.
Ka0g opBn amravrnon BabpoAoyeital pe 5 povadeg (cuvolo 20 povadeg).
EpwTtnon 1
(a) Na dwoeTe Tov OpIoPO TOU 0EEOG Kal Tov opIopud TNG Bdong cUPQWVA JE
Tn Bewpia Bronsted — Lowry.
- Og&u gival n oucia (M6pl10 1 16V) TTOU PTTOPEI VO dWOEl £va I
TMEPICOOTEPA  TTPWTOVIA (TTPWTOVIODOTNG).
- Bdon gival n oucia (uopi1o 1 16V) TTOU PTTOPEl Va deXTEI Eva
TTEPICOOTEPA TTPWTOVIA (TTPWTOVIOSEKTNG).
(2x1=2y)
(B) ZTnVv M0 KATW avTiIdPAOH, VO CNUEIWOETE KATW ATTO TV AVTIOTOIXN
évwaon 1 To avrioToixo 16v, To ypdupa O B, av cuutrepipépetal wg ofu N
w¢ Baon katd Bronsted — Lowry.
HPO,” + H,0 === H,;PO, + OH

...B ... ...0... ...0 ... ...B...
(4x0,25=1p)
(y) Na ocupttAnpwoeTe ToV TTivaka:
(0141] HNO3 HS HF HCO3
Tuluyric Baon NO3~ s* F CO5™
(4x0,5=2y)

Epwtnon 2
(a) Na ypdwete TNV NAekTpoVIaKr dounA PE TN HEBODO TWV TPOXIAKWY Yyia TA
M0 KATW OTOIXEIA:
1sP: 1s%25?2p®3s23p?

xoCa:  1s%2s%2p°3s23p°4s?
(2x1=2p)
(B) MNa tnv TTapakdTw TETPAda KBAVTIKWY apiBUwWV yia £va NAEKTPOVIO
atépou va dnAwoete av gival emTPeTT 1 0X1. Na SiIkaloAoynoeTe TNV
QTTAVTNOT 0OC.
n=2,{=1, m =2, m=+% ETTITPETITH)/ YN ETTPETITH (KUKAWOTE OTI I0XUE

To mymraipvel TIpéEG amrd — L ewg + 4, Gpa -1,0, +1 mp My # -2 (2x0,5=1p)
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(y) Na xapaktnpioete ka0 €va atrd Ta diaAUpaTa TTou divovtal TTo KATW wg

PUBUICTIKO ) Un PUBUIOTIKO.

HF/NaF ............ PUOBUICTIKG .........
HCl/NaCl ............ HMN PUBMIOTIKG .........
NHs/ NH4,Cl ......... PUOMIOTIKO ........
HCN/ NaCN ............ PUOMIOTIKOG .........
(4x0,5=2y)
EpwTtnon 3

(a) Na Bpeite Tov apiBuod ogeidwong Tou OToIXEIOU TTOU €ival UTTOYPAUUICHEVO:

Cr,07% ... 2X+(7.2) =2 wup X=H46 .ccoeeeeeeeee.
(11)
(B) Na xapakTnpioeTe TIGC TTI0 KATW XNMIKES aAVTIOPACTEIC WG 0EEIBOAVAYWYIKES I

METABETIKEG (UN oEEIdoavaywYIKES), TNUEIWVOVTAS Y oTnV avTioToixn GTAAN.

ogeidoavaywylikn METABETIKA
1. S +0; —> SO, v
n.SO3 +H,0 5 H,SO, N
m. C +2H,SO;, —> CO2 +2S0; + 2 H,0 \

(8x0,5=1,5u)
(y) Ze Toia atrd TIG XNUIKES avTidpacoeis (1) ewg (II1) oto epwTtnua (B), T B¢io
ogeidwvetal; Na aItioAoyioeTe PE XPron Twv apiBuwy oeidwaong.
2tnv (I). O apiBp6g ogeidwong Tou Beiou augaveral amrd 0 oe +4.
(1)
(®) Na diopBwoeTe ye OUVTEAEDTEG TRV TTIO KATW O&E1doavaywyIkA avTidpaon Kal va

YPAWETE TO OLEIOWTIKG KAl avaywyIKO CWHA.

2
2 0
H,S + 2HN|03 —> S + 2_l\||02 + 2Hy0
+5 1 +4
OCeIdwWTIKO: ...... HNOs........... Avaywyiko: ......... HoS ..ol

(1,5u)
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EpwTtnon 4
(a) Aivetal n Bepuoxnuikn e€iowon:
C(s) +Ox(g) —> CO2(0) AH=-394kJ
(1) Na oxediaoete 10 gvepyelakd dIAypaPpa TG avTidpaong.

EveaAtria| C(s) + O,(Q)

AH= -394KJ

CO,

o (h))
TTopeia avridpaong
(n) O1 eTépEVES DNAWOEIC avaPEéPOVTal OTNV TTIO TTAVW BEPUOXNUIKA
eCiowon. Na xapaktnpioete KaBepia atrd TIG ONAWOCEIS AUTEG WG 0PONA

1 AavBaouévn.

e H avridpaon eival evdoBepun ......... 4

e Kartd Tnv KaUuon OTToI000NATTOTE TTOOOTNTAG AVOPAKA EAEUBEPWVETAI
BepudTnTa ion pe 394 kJ......... Ao

e H evBaAtTia avTidpwvTwy gival peyaAuTepn atrd Tnv evOaATTIa
TTPOIOVTWV ...... z ...

e Ta avmdpwvTa ival TTolo oTaBePd ATTO TA TTPOIOVTA ......... A....

(4x0,5=2)
(B) Miypa Al kai Fe,O3 AéyeTtal BepuiTng KAl XPNOIYOTIOIEITAI VIO TV
OUYKOAANGN TwV O18nNpoTPOoXIWV, Adyw Tou JEYAAOU TTOGOU BEPUATNTAG
TTOU €AEUBEPWIVETAI ATTO TN METAEU TOUG avTidpaaon, cUPPWVA KE TNV TTIO
KATw Beppoxnuikn eiocwon:
Fe,05 + 2Aly — 2Fe + ALO; , AH=-850 KJ
Na uttoAoyioeTe To TTOOOV BepPOTATAG TTOU Ba eAeUBEPpWOEi aTTd TNV

avTidpaon 17,39 apylAiou pe Trepiooeia Fe,O4

2.27= 549 Al divouv 850 KJ
17,3 g Al X; =272 KJ

(2u)
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MEPOXZ B": Epwtioeig5-10
Na atravriioete o€ OAEG TIG epwWTNOEIS 5 - 10. KaBe opB atrdvrnon
BaBuoAoyeital pe 10 povadeg (cuvoAlo 60 povadeg).
Epwtnon 5
(o) AidAupa HNO3 2M avTidpd pe didAupa Ba(OH), 1M.
(1) Na oupttAnpwaoeTe TN XNUIKA €€icwon NG avtidpaong:
2 HNOs(aq) + Ba(OH); (ag) —> Ba(NOas): (aq) + 2 HO ()

(4x0,25=1y)
() Na ypawete TNV £€icwon O€ IOVTIKI HOP®H).
2(H" + NO3 ) (aqg) + (Ba*' + 20H)(agq) — > (Ba®" + 2NO3) (aq) + 2 H,0 ()
(1u)
(m) Ze TOI0 KATNYOPIA XNMIKWY QVTIOPACEWV AVAKEI N avTidpaaon auTrh Kal
ylaTti TTpayPATOTTOIEITAl;
AvTidpaon d1ITTARG avTikatdoTaong. Zxnuari¢eral H,O, 1rou givai
ao0eviG NAEKTPOAUTNG. (2x0,5=1p)
(1v) Na utroAoyioete TTéoa mL diaAupatog HNO3; 2M atraitouvTal yida Tnv
TTAN PN €goudeTépwaon 50 mL dioAupaTtog Ba(OH), 1M.
1000 mL Ba(OH), Trepiéxouv  1mol
50 mL X; = 0,05mol

1mol Ba(OH), avtidpd pe 2mol HNO3

0,05 mol X; =0,1mol
X; =50mL 0,1mol

(B) (1) Na xapakTtnpioete Ta 10 KATW UdATIKA dlaAUPATA aGAATWV WS OEIva,
Baoikd n oudéTepa.
KCN: ...BaoIKé....... NHsNO.: ...... 6divo.........
NaNOs: ...... oudértepo....... NaBr: ...... OUBETEPO ........... (2u)
(n) Na dikaioAoyAoete Tnv ammavrnon oag yia 10 KCN , ypdgovTag Kal
TIG XNMIKES €€I0WOEIC DIAOTAONG KAl UOPOAUCNG TOU GAATOC.
YdpoAueTal BaoiKd.
KCN + H,O — K' + CN’
CN + H,O %> HCN + OH’ (€]))
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EpwTtnon 6
(a) Na oUPTTANPWOETE TIG TTI0 KATW XNUIKES aVvTIOPACEIG:

1. Mg + oapaid H,SO4 — ...MgSOg... + ...... Ho......
n. AI(OH); + KOH — ...KAIO,....... + H,O........
m. Fe + TTUKvO/Beppd HoSO4  —  Fep(SO0y)s... + Lol SOs,...... + ... HO
Iv. Ag +...apaio/0eppé HNOs...... — AgNO3z; + NO+ H,0
v. Mg(NO3), + NaOH — ...Mg(OH),......... + NaNO:s.....
(Su)
(B) Z& Troi1a a1Td TIG TTI0 TTAVW XNUIKES QVTIOPACEIG, | EWG V, oXNUaTifeTal
iCnua; Na ypAyeTe TO XNUIKO TUTTO KAl Ovoua Tou I PATOG.
V,.... Mg(OH),, - udp0o&eidlo TOU HAYVNCIOU ...........cevnennenn.
(1m)

(y) Ze 50mL HCI 2M trpooTiBeTal Trepicoeia JETAAAIKOU Zn UTTO HOPPN
piviopatwyv. Na ypdyete TTwe Ba peTafAnBei n TaxuTnTa TNG AvTidpaong,
OTIG TTI0 KATW TTEPITITWOEIG, ONUEIVOVTAG aufnon, Jeiwon i Kauia

METABOAR, avaAoya Pe Tn METAROAN.

l. 0 Zn tmpooTiBeTal og poper OKOVNG ...... avgnon .........oeeeeenennn.
[I. 10 d1GAUpa HCI apaiwveTal Ye vepod ...... MEIWON ..o
lll. o doKINaoTIKOG CWANVAC BepuaiveTai ...... aognon ..................
IV. xpnoigotroiouvtal 100mL HCI2M ............... KOMIO .............
(4p)
Epwtnon 7

(a) Na utroAoyioete 10 pH Twv udaATIKWVY BIGAUPATWY TTOU divovTal IO KATW.
Na ypdweTe Kal TIC QVTIOTOIXEG £EI0WOEIS IOVTIGHOU.
(1) AiGAupa HCI 0,5M
HCI LO H + CI

[H]=0,5M
pH=-log (H) =-log (0,5) =0,3

(2H)
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() AidAupa NH3 0,2M
NH; + H,O === NH," + OH~
[OH] ? = KNHs. CNH,= 1,8.10°.0,2 = 3,6.10 mmy [OH] = 1,897.10° M
pOH=-log(OH)= -log(1,897.103 )= 2,72
pH= 14- pOH=14-2,72 = 11,28

(3u)
(B) 2 €va Aitpo diaAupaTog pebBavikou o&éog HCOOH cuykévipwaong 0,15M,
TTpooTiBevtal 6,8 g HCOONa, xwpig petaBoAr édykou. Na uttoAoyioeTe TO
pH Tou pUBUICTIKOU dIAAUPATOG TTOU OXNMOTICETA.
Mr HCOONa = 1+12+32+23= 68
6,8/68= 0,1 mol HCOONa wm==p Cpcoona =0,1M

a_ Cot _ 4 015 _ 4
[H]=Ko¢. = =16.10 .= =24.10°M
pH= -log(H") = -log (2,4.10%) = 3,62

(2p)
(y) Na ypaweTte av ol TTapakdtw TTPOTACEIG, TTOU agopouv udatikd didAuua
NG aoBevoug Baong BOH ue ouykévipwaon 0,01M, eival cwoTég i
AavBaopéveg Kal va BIKAIOAOYNOETE TNV atTdvTnon oag.
(1) To diGAupa €xel pH=12.
AavOaopévn. H IR auTth 10XUEl yia SIGAUpA ICXUPAS
HovoudpoguAIkng Baong pe ocuykévripwon 0,01M. H BOH givai
aoc0evig Bdon, Oa éxel pH<12
(n) Otav mpooBécoupe TToodTNTA dAatog BCI oto didAupa BOH |, n apxikn
TiuA pH Tou diaAUuatog BOH Ba pelwbei.
OpBn. Adyw TnG emTidpaong Tou Koivou 16vTog B, n avridpaon
1ovTiIopoU TnG Baong BOH, perarotrideTal apiotepd. H [OH]
MEIWVETAI, Apa KAl TO pH peIwvVETAl.
BOH == B" + OH
BCl —> B + CI

(3m)
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EpwTtnon 8
(a) MNa kaBe éva atrd 1a meipdpara |, I kai lll, Tou TTEPIypa@ovTal Mo KATw, va
YPAWETE:

e IO TTOPATAPNON TIOU AVOMEVETE VA KAVETE.
e TN XNMIKA €giowon Tng avrtidpaons. Ze KABe xnuIKA €gicwon va
UTTOYPOUMIOETE TO TTPOIOV OTO OTTOIO OPEIAETAI N TTAPATHPENON.

Meipaua |
2€ OOKIJAOTIKO CWARVA TTOU TTEPIEXEI VITPIKO Apyupo, TTPpooTiBeTal didAuua

udpOoXAWpPIKOU 0EEOG.

...... AEUKO N0 ..o
AgNO; + HCI — AgCl +HNO;
Meipaua

2€ OOKIMAOTIKO owAfva TTou TTEPIEXEl DIGAUPA VITPIKOU apylAiou, TTpOCTiBeTal
Tepicoeia OI0AUPATOG appwviag, NHs.

............ AEUKO QN0 ... e
Al(NO3)3 + 3NH3 + 3 H,O — AI(OH)3 + 3NH4NO3

Meipapa lll
2€ OOKIJAOTIKO CWAAVa TTOU TTEPIEXEI pIviopaTa Zn TTpooTiBeTal TTukvo HNO;,

Zn + 4mw.HNO; —> Zn(NO3)2 + 2@2_ + 2H,0 (7}.])

(B) Aivovtal Ta diaAupaTta: apaid HaSO4, apaid HNO3 apaid NaOH.
Na eIAEEETE TO KATAAANAO aTTO Ta SIGAUPATA QUTA WOTE VO UTTOPECETE VA
dlakpiveTe Ta TTI0 KATW {eUyN ouoiwy. MNa kabe (elyog va XpNOIJOTTOINCETE
OIAPOPETIKO AvTIOPACTAPIO KAI VO AVOPEPETE TO EPPAVES ATTOTEAECUA TO
oTT0i0 Ba oag eMTPEWEI va KAVETE TN OIAKPIO.
l. oTeped K,CO3 — oteped NaCl
... HNOs...Mg 10 K,CO3 Ba TraparnpnOsi a@piopog, evw pe to NacCl
KOouia Traparinpnon.
Il. didAupa BaCl, — didAupa Pb(NO3),
otayoveg NaOH . Mg to Pb(NO3), Ba oxnuatioTtei Aeuké i{nua, evw
Me To BaCl; kapia Traparipnon.
ll. didAupa AI(NO3)3 — didAupa Pb(NO3),
H.SO,4. Oa oxnuaTioTei Aeukod i¢nua pe To didAupa Pb(NO3),  (3M)

8/14



EpwTtnon 9

H appwvia (NH3) TTapaockeudletal cUP@QWVA WE TRV TTIO KATW au@idpoun
avTidpaon:

No(g) + 3H2(g) —= 2NHs3(g) AH =- 22 kcal

2¢ doxeio 6ykou 8 L, o€ Bepuokpacia 61, eicdyovtal 5 mol N2 kar 11 mol H..
2TNV KaTdoTaon XNMIKAG I00pPOTTIAG N TTOOOTNTA TNG APuwviag gival 2 mol.

(a) Na utroAoyioete TIG TTOOOTATEG (0€ Mol) GAWV TWV AgPiWV OTNV IC0PPOTTIAL.

N2 (9) + 3H:(9) 2NH; (9)
ApX. 5 11 -
Al X 3x 2
X1 5-x 11-3x 2x=2 (X=1)
mol /8L| 5-1=4 11-3=8 2
mol /8L| 4 mol 8 mol 2 mol

(2u)
(B) Na Bpeite TNV atrédoon Tng avridpaong.

1 molN; 3 molH,

5 mol X=15 = H, mepropioTikég Tapdyovrag

NH3 mpaktikd 2
= DS IPATIO _ 2 _ 027
= NH3 0swpntidé 7,33

3 mol Hy 2mol NH3

11 mol X; = 7,33 mol NH; 0swpnTikd

(2u)
(y) Na utroAoyioete Tn oT0BEPA XNUIKAG I00ppoTTiag Ke Tng avtidpaong oTn
Bepuokpacia 01.
Kc = [NH3]?/ [N2]. [HJ]® = [2/8]?/ [4/8].[8/8]° = 0, 125

(2u)
(®) Av n Beppokpacia Tou Piyuatog IcoppoTriag yivel 82, étrou 82 > 61, TTwg
Ba peTafAnBei n Ty NG Ke; Na aimioAoynoete Tnv amdvinon oag.
H avtidpaon mwpog Ta d1d gival e§wOepUN KAl eV eUVOEiTAI HE
augnon Tng Oeppokpaciag. H XnNUIKN 1I00pPOTTia METATOTTI(ETAI
apioTePd, cuveTTwg N Kc Ba peiwoei.
(2n)
(¢) Na ypaweTte TTwg Ba peTaBAnOei n TToodTNTA TG APPWVIAG, AV QUENOOUUE
TOv OYKO Tou doxeiou, Xwpic eTaBoAn TngG Bepuokpaacias. Na dwoete
ouvToun €€Aynon.
Me augnon Tou 6ykou Tou doxeiou n Trieon peiwveral. H X.1.
METATOTTIETAI APICTEPA TIPOG TA TTEPICOCOTEPA MOl agpiwv (4-2), yia va
avaipeBei N peTafoAn. ZuveTwg n TrToooTnTa TNG NH;3 pEIwveTal.

(2p)
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Epwinon 10
Aivetal N KaPTTUAN €¢oudetépwong 40mL diaAupatog CH3COOH pe NaOH 0,2M.

pH

4,74 oo,

10 20
mL NaOH 0,2 M

(a) Na utroAoyioete Tn ouykévipwon (M) Tou diaAupartog CH3;COOH.
CH;COOH + NaOH ——> CH3COONa + H,0

1Imol : 1mol

1000mL NaOH 0,2mol

20mL NaOH x: = 4.10° mol NaOH —> 4.10° mol CH;COOH
40mL CH;COOH 4.10° mol
1000mL CH3;COOH X;= O,lmol C cHzcoon = 0,1M
(2u)

(B) Na utroAoyioete To pH ToUu SIGAUPATOG TTOU TTPOKUTITEI ETA TNV TTPOCONKN
12 mL diaAupaTtog NaOH 0,2M.
CH;COOH + NaOH —> CH3;COONa + Hy0
Apxn (mol) 4103

MpooBétw  -2,4.107 24107 +2,4.10° 1000mL NaOH  0,2mol

Téhog (mol)  1,6.10°  cceemeee 2,4.10°3 12mL X;

X=2,4.10"

[H']= Kot. nof — 1.8.10%.1,6.10%/2,4. 10%=1.2.10°M
nai

pH=-log(1,2.10®) = 4,92
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(y) =10 10080vapo onueio n [OH] givar yeyoAutepn 1) pikpdTepn otd n [H;

Na dIKaloAOYyAOETE TNV ATTAVTNOT 0OG.

[OH] > [H'] . ZxnuaTtifetoau CH3;COONa, To oT1roio udpoAUsTal BACIKA

(®) Aivovtai o1 deikteg A1 kai A2 Kai o1 akdAoUBES TTANPOPOpPIES

(Th)

AgikTng 2100epd XPWHaA OEIKTN
SiacTaong pH< Jwvn Zwvn pH>lwvn
EKTPOTTHG EKTPOTTIG EKTPOTTIG
A1 Ks1 = 10™ KOKKIVO TTOPTOKOAI KITPIVO
A2 Ks> = 107 AxpwHo pol KOKKIVO

(1) Na ypawerte 110106 a116 Toug OtikTeg A1 Kal A2 gival KATAAANAOG yia TNV
avayvwpion Tou TEAIKOU OnUEiou TNG OYKOPETPNONG, DIKAIOAOYWVTAG TNV
aTTavInon 0ag.

A2. 'Exel {wvn ekTpotrig = 8-10, n oTtroia TrepiAappaveral otn {wvn
eoudeTépwong.
(1u)

(n) Moia xpwpaTik aAAayr 6a TTpoodlopicel TO TEAOG TNG OYKOPETPNONG;

To di1GAupa atré axpwpo Ba yivel pod.
(1)

(1) MNa 1o d¢ikTn TTOU dEeV ival KATAAANAOG va ypAWeTE TTWG N €TTIAOYK Tou Ba

ETTNPEACEI TOV UTTOAOYIONO TNG OUYKEVTPWONG TOU AyVWOTOU.
O d¢eikTng A1 €x&1 68Ivn {wvn EKTPOTTAG. Oa TTapaATNPENOEi XPWHATIKA
aAAayn TTPIV TO 1I000UVAHNO ONMEIO. Oa HETPAOOUNE HIKPOTEPO OYKO
TOU JETPOU KaIl dpa 0a UTTOAOYiIOCOUHE MIKPOTEPN CUYKEVTPWON TOU
aAYyVWOTOU.

(1u)

MEPOZ I'': Epwrtnoeig 11-12
Na atravrioere og OAeg TIG epwThoEIg 11-12.

Kda0s opOn amravrnon BaBuoAoyeital pe 10 povadeg (cuvoAo 20 povddeg).
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EpwTtnon 11
Na Tov TTPo0dIoPIoUO TNG OUYKEVTPWONG €VOG dlaAupaTog FeSO,, 15mL Tou

dlaAupaTog oykopeTpouvTtal pe didAupa KMnO4 0,025M, Trapouacia Benkou
0&€og. MNpaypatoTroinnkav TPEIG OYKOPETPACEIG, JIA OYKOUETPNON
TTPOCAVOTOAICHOU Kal BUO OYKOUETPNOEIS AKPIREIAS, TA ATTOTEAECUATA TWV
OTTOIWV QaivovTal TTIo KATW:
V1= 20,5 mL V=20 mL V3=20,1 mL
(a) Na Bpeite To péoo 1I00dUvVapo 6yko Tou KMnO,
V=V +V3)/ 2=(20+ 20,1)/ 2 = 20,05 mL (V1 atmroppitrrerai)
(1u)
(B) Na cUPTTANPWOETE JE CUVTEAEOTEG TN XNMIKN £€icwon TNG avTidpaong:

10 FeSO, + 2 KMnO, + 8 H,S0O, _— 5 Fez(SO4)3 + 2 MnSO, + K,SO, +8 H,O

(1,5u)
(Y) Na utroAoyioete Tn ouykévipwaon (mol/L) Tou diaAUuatog FeSO,4
1000mL KMnO4 0,025mol
20,05mL X; X=5,01.10* mol KMnO,
10mol FeSO, 2mol KMnQO4
X; 5,01.10“ mol X=2,5.10" mol FeSO,
15mL FeSO, 2,5.10° mol
1000mL X; X=0,17 mol FeSO,
Mopiakornra diaAuuaroc FeSO,: 0,17M
(3u)

(®) (1) Na ovopdoere:
e TO OPYQVO TTOU XPNOIMOTTOIEITAI YIO TN JETPNON TOU OYKOU TOU
dlaAupatog FeSO, ...o1pwvio ...........
e TO Opyavo OTO OTT0i0 TOoTTOBETEITAI TO BIGAUPA Tou KMNnO4 | TTpOoX0ida
e TO 6pyavo oTo oTT0i0 ToTToBETEITAl TO dIGAUNG FeSO,4 KwVIKA @IAAN
(n) Z& TT010 OpYavo ToTToBeTEITAI TO dIGAUMA HoSO4; KWwVIKEA @IAAn

(2u)
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(€) Marti dev xpnoigoTToIEiTAl BEIKTNG yIA TNV avaAyvVwWEIoN TOU TEAIKOU
OnMEIOU TNG OYKOPETPNONG;
AgikTng givail 1o id10 To KMnO4, ‘Otav 6An n roooétnta FeSO,
avTidpdoel TARPpwWg, To KMNO,4 dev avayeTal TTEPAITEPW Kal
mPo0odidel 0TO SIAAUNA AVOIKTO 1IWBEG XPWHA.
(1)
(€) Na ypawete duo mBava AGBn oTnv TTPOETOIPATia TwV OpYAvVWY TNG

OYKOMETPNONG, Ta oTToia Ba odnyouoav To éva 0€ BETIKO Kal TO AAAO O€

apvNTIKO OPAAUA WG TTPOG TOV UTTOAOYIOHO TNG HOPIAKATNTAG TOU

dlaAupaTog FeSOy .

OeTIKO o@AaApa: 'EKTTAUON TNG TTPOX0idag HOVO E ATTECTAYHEVO VEPO

ApvnTiKO o@daApa: ‘EKTTAUCT TOU CG1pWVIOU HOVO HE ATTECTAYMEVO

VvEPO.

(1,54)

Epwtnon 12
Miypa atroteAeital atrd XAwpiouxo appwvio (NH4CIl) kar avBpakikd vaTplo
(NaxCOs3). lNa Tov TpoadiopIcud TNG CUCTACHS TOU aKOAOUBRONKE N TTI0 KATW
TTeEIpapaTikig diadikaaia.

e 2¢& TTOOOTNTA TOU MPiyMATOG ion YE X YPaUMApPIa, TTPOCTEDNKE TTEPICTEIN
dlaAupaTtog NaOH kai 1o piypa Bepudavonke eAa@pd. Ao Tnv
avTidpaon eAeuBepwBnKe TO aépio (A), To otToio gixe Oyko 1,12L o€
KQAVOVIKEG OUVONKEG.

e 2¢& V€O OEiyUa TOU PiYMOTOG Kal TTOoOTNTA ion e X ypauudpia,
TTpooTédnke Trepicocia dlaAuparog HCI. Atré tnv avridpaon
eAeuBepwBNKe 1O aéplo (B), To o1T0I0 €ixe OYKO 2,24L O€ KAVOVIKEG
OUVONKEG.

Zntouvrai:

(o) Na ovopdoete Ta aépia A Kal B Kal va ypayeTe TPOTTO AviXVEUONG TOUG.
Aépio A: Appwvia. ZxnuaTtigel AeUKA vE@n pE aTpoUg TTukvou HCI.
Aépio B: A10&eidio Tou avOpaka. AlaBiBaleTal o€ dlauyég

aoBeoTOVEPO, OTTOTE TTAPATNPEITAI 0OAWHA.
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(B) Na ypdayerte TIG XNMIKES EEICWOEIC TWV AVTIOPATEWY TTOU
TTPayPATOTTOINONKAVY.
AvTidpaon 1:
NH;Cl + NaOH ——> NH3z + NaCl + H,0

AvTidpaon 2:
Na,CO3; + 2HCI — 2NaCl+ CO, + H20

(3u)
(y) Na utroloyioete 1a X ypappapia Tou piypartog (g NH4Cl - g NaxCOs)
A6 avridpaon 1:
Imol NH,Cl &iver 22,4L NH;
X, 1,12L NH3 X=0,05 mol NH4CI
Mr NH4CI = 14+4+35,5= 53,59
Imol NH4Cl Quyider 53,5¢
0,05 mol y; Y= 2,675 g NH,CI
A6 avridpaon 2:
Imol Na,CO3 &ivel 22,4L CO»
X; 2,24L X= 0,1 mol Na,COs
Mr Na,CO3 = 2.23+12+3.16= 106
1mol Na,CO3; dJuyiler 106 g
0,1 mol Y; Y= 10,6 g Na,COs3
X g piyparog = 2,675 g NH,Cl + 10,6 g Na,CO3=13,275¢g
(5M)

AleuBuvTng

Avtpéag lwone
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