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Hpepounvia: Tpitn S lavovapiov 2016
Abpkewa E&étaonc: 3 opeg

AITANTHXEIX
OEMA A
Al vy
A2. B
A3. v
A4, vy
AS. a
A6. 1. X
2. A (Xopgova pe v apyn Le Chatelier n avénon g Oeprokpaciog , peta-

tomilel T MUK 160ppomia. TPOG TV katevhuven g evoodepung ovti-
dpacng, OnAadn ot cvykekpévn Ttpog o de&td. 'Etot, avEdver 1 Kc)

3. A (H evépysia evepyomoinong oe o aviidopaot, ekepalel v daeopd &-

vEPYELNG LETAED aVTOPOVTIMV Kol EVOLOUEGOV GTASI0V.)

)Y

5. A (Ag pmopodpe vo LETPIGOLLLE TV EVOOATIO TOV COUATOV TOL AVTIOPOLY
KOl TOV COUATOV TOV TOPAYOVTAL, LWTOPOVUE VO, LETPT|COVLLE T1) SpOpPd.
evlaAmiag.)

-

OEMA B

B.1.

a. Me v eddttwan Ttov Oykov Tov doxeiov ae atabepn Oepuorpaaio, avéavov-
ue v wiean Loupwvo. ue v apyn Le Chatelier n ioopporio Oa yetotoniotel
Tpog Vv KateLBvvan ekelvy TOL To. GLVOLIKG Mol TV agpiwv elattwvovtal.

Onog gaivetal and Tovg GVVIEAESTEG TG dedouévng yNUkng e&icmong, M
eoppomia petatonmileTal mTpog T aplotepd Kat 1 ocodTnTa ToLv CO (Ko Tov
H,) petdvetor. Avtd onpaivel 6Tt HEIGVETAL TO TPOKTIKO TOCO TMV COLA-
TOV Y10, TNV TPOS T &1l avTidopaot), ondTe ELATTOVETOL Kol 1| ATOO0GT)
mg.

Apa: EAdttoon andédoonc kot ehdttmon apiBpov mol tov CO.
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E_3.X)30(x)

B. Zoueowvo pe v apyn Le Chatelier n avEnomn g Oeppokpaciog svvoel tnv
evoobepun avtidpaom, apa 1 dedopévn oppomio petatomiletal mpog o
de&1d, Kot avéavet n tosotnta tov CO (ko tov Hy), ondte avédvet 1o mpa-
KTIKO TOGO TOV COUAT®V Y10 TNV TPOG T 0e&1d avTidpao, omote avsavel
Kot M anddoon NG,

Apa: Avénon ard6doong kar avénoen aprOpov mol tov CO.

B.2. a. H xapmoln aviiotoyei og ynuikn Evoon mov avtdpd, AOym Tov Tt GUYKEVIP®-
o1 LELMVETOL GLVOPTNGEL TOV YPOVOL. Apa AVTIGTOLXEL GTNV YNUIKT Evoon A(g).

C A

B)

M

1M

v. Xt 120s 1 avtidpaon teletdvel a@ov undevileton n cuYKEVTP®ON TOL (A).
Me Bdon v otoyyelopetpio g avriopaong o Exovv mapaydel aépro I' pe
ocvykévipoon 1M.

Apa, Yo v péom tayvnto Tov I' 610 GuVvolikd ¥povo TG avtidpaocng o

EXOVLLE:

Ur = A[F] _ [r]rsl. -[r]apx _ 1M _ 1
At At 120s 120

H taydmta g avtidopacng v ypovikn otiyun t=120s, eivar undév agod

TOTE 1 AVTIOPOOT TEAELDVEL.

M-s-1

0. Xoppova pe ™ otoreopeTpion g mopandve ynuikng eicmone, av oe
YPOVIKS dtdotnpa At avidpdoovy 2x mol A oynuatiCovtal 2x mol B kot x
mol I
Apa Up=2Ur = % = % H avaloyia avt woyvet 6€ OAn TV SLPKELL TG

r
avTidopao™G Gpa Kot 6T XPOVIKT oTiyun t=60s.
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B.3. a. O apBuog o&eiomong (A.O.) tov Cl oto HCI givar icog pe -1 evd oto Cl,
etvan i60¢ pe pundév, yiveror avénon tov A.O. tov Cl kou to Cl o&gddve-
Tal.(Apa ovoyoykd)
O apBuog o&eidmong (A.O.) tov Mn 6to KMnO, givan icog pe 7 kot O &-
LattoBel og 2, dnAadn To Mn Oa tdoel avaymyr| (Ba dpdoet 0EEIOMTIKA).
O (A.O.) Tov kaAiov d¢ Ba petafAnOei.
Me Bdon ta mapandve, ta vrorloura tpoidvta Oa eivar: MnCl,, KCI kat to
H,O

B. H ymu e&icmon Ba givor 1 €€Ng:
2 KMnO4 + 16 HCI — 5Cl, + 2 MnCl, +2 KCI + 8 H,O

v. Ao o KMnO, mepiéyet 1o o&edmtikd ototyeio Mn, dpa cav 0EE10mTIKN
Evoon.

d. H mpdrtaon givar AavOacpévn.
Onwg eaivetor and ) ynukn e&icmon, and ta 16 dtopa Cl oto HCI ta 10

o&elmvovtal
(5 popu Cly) kot ta vworouta 6 dwtnpodv tov A.O. ico pe -1 oto MnCl,
kat oto KCI.
B.4.
Aldotaon 25°C NaA — A+ Na'
M) C C C

To Na" (sme1dn mpoépyetar omd v 1oyvpn) féon NaOH) Sev avtidpd pe to ve-
po, T0 A” avTdpd:

A+ HO s HA + OH

Apywn (M) C

Metaforég (M) —X1 + X +x

[ooppomia (M) C—x=C X X
Adotoon 80°C NaB — B~ + Na"
M) C C C

To Na" (sme1dn mpoépyetar omd v 1oyvpn féon NaOH) dev avtidpd pe to ve-
po, 10 B™ avtidpd:
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B™ + H,O 5 HB + OH"

Apywn (M) C
Metaforég (M) —X, + X, + X,
[ooppomia (M) C—x,=C X X
le=pH29[H30+1]=
9[H30+2]9
Ks _ k.50 — k.25 _ K50 kj}ZS _ kv2V80 kv2V25 _ kv2V80 N
X X, JkheC \[kb,eC ~kbeC kb,eC ks, o K o
ka, ka,
ka, kg
=k, @ kay =k oka, = —= kL >1= kay s > kay e, > kayg)s
a, w25

Apd 1o HA givar ioyvpotepo obv.

OEMAT

I''l. ’Eoto 61t avtidpodv x mol CO, (o avBpakag Bpioketon oe mepicoela), onote
ONUIOVPYOVLE TOV TAPAKAT® TIVOKOL:

mol CO;py + C = 200
Apyixa 5 -
AvTiopovy X -
Hopayovrai - 2x
Xnu. Ioop. 5-x 2x

Bpiokovpe o suvolikd mol tov agpiov 6TNV KATAGTOCN YNUKNG 1GOPPOTING,
and Vv Kataotatikn eElomon og Bgppokpacio T=273+227=500 K :

PV 82-40
P V=my RT=my, == = 7500

=8mol Ko OO TOV TIVAKO TPOKD-

TTEL:
Reo, thep=5-X+2x=8 = 5+x=8 = x=3

XMV KatdoTtaon YNWIKNG wooppomiog  vmapyovv  5-x = 2 mol CO,
kot 2x =6 mol CO.

To Bewpntikd moca, ivar yia to CO ico pe 10 mol.
YroroyiCovpe v amoddoon and to CO:
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EITANAAHIITIKA OEMATA 2016
A" DATH E_3.XA\30(a)
_ TpaKTkb ool 72X _ 6 _ 6 Apg: lamoSoon 60%.

Oswpntixé moocéo 6 10 10
[a mv K, g 6edopévng ynuikng elomong, £xovpe:
coj="-8_3 —gisml o [coy=to2 ot ogpsmo

V40 20 L V40 20 L

_[COF 0,15-0,15 mol

=3. 0,15 = 0,45 Ap(‘L: KC = 0,45 T

‘T [Cco,1 0,05

I.2. Zmv Katdotaon ynuikng tooppomiag 6to doyeio A mepiéyovtor 6 mol CO.
X edAn owPipaleton n o and avtv v tocdtnTa, onAadn 3 mol CO kot
N UK e€lowon g avtidpaocng Tov Tpaypatomoteital stvor 1 &ng:
5 CO + 2 KMnO, + 3 H,SO4— 5 CO, + 2 MnSO, + K,SO4 + 3 H,O
And v mopandve ynukn eElomon, £xovue:

5 mol CO amoypopatifovv 2 mol KMnO,
3 mol CO anoypopatiCovv A mol KMnO,

oL onpaivet Ot X=g =1,2 mol KMnO,

Bpiokovpe ) ovykévipoon tov KMnO, 6to didivpo KMnOy :
n 12 mol mol

C=— 1,2 — Apa: | C=1,2 —
| L L

I'3. a. Xmv katdotoon ynuikng wwoppomiag tov doxeiov A vrapyovv 2 mol CO,
ka1 6 mol CO, dniadn cuvolikd 8 mol agpimv.
H 1ooppomia petatroniotnke pe v avénon g Beppoxpaciog kot ot véa
ooppomia Tapatnpovpe 41t To mol tewv agpimv givar tepiocdTepa (9 mol),
oL onuaivel OTL N YNUKT 1GOPPOTIQ LETATOTIGTNKE TPOS TNV KATEVOBVVGN
OV T, GLVOAIKA Mol TV agpimv avsdvovtat.
Onwg @aivetonr and Tovg GLVTEAESTEG TG OedOUEVIG YMUKNS eElomaong,
LLETATOTIGTNKE TTPOG TO OEELAL.
Yopeova pe v apyn Le Chatelier n avénon g Oepuokpaciog petatomni-
Cel Vv 6oppomio. TPog TV KaTteEOBVVEN oL aroppoPdtal BeppotnTo, on-

Aad1| Tpog TV evodOep).
Amo 1o mapamdve cvunepaivovpe ntog: H avriopaon mov divetar givar
gvo00epun.
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B. Av petd v avénon g Bepprokpaciog avidpovv y mol CO, Eyovpe:

mol (i?? + Cy = 2004
o -
(Xnu. Ioop.),; 2 6
Merafoiij Avénon Ospuoxpacios
Apyixa 2 6
AvTidopodvy W -
Hapdayovraon - 2y
(Xnu. Ioop.), | 2-y 6+2y

21 véa yNUIKT 1soppoTia Exovpe: n

v =1.
Apa 1ehKd 610 doyeio vdpyovv: | Imol CO, kar & mol CO

= Nep, + N =2-y T 62y =9 =

agpiov

v. To Bewpntikd mocd, eivai ywa 1o CO ico pe 10 mol.

Yvvolka mapayovior 8 mol CO (6 mol péyxpt v anokatdotacn e Tpm-

™G YNWKNG 1ooppomiog kKot 2 mol amd ™ petafoin g Oeppokpaciog Kot

LETA).

Yroloyilovpe T cvvolkn anddoon amd to CO:

H cuvolikn anddoon givat:
TPOKTIKO T0o0 7w 4

5

= ; - = =08 Apa:| ocvvolkn anddoon 80%.
Oswpntiko moco 0

OEMA A
i. 210 didAvpa Al:
NH; + H,0O s NH, + OH

Apyun (M) Ci

Meraforég (M) —X +x +x

Iooppomia (M) Ci—=x X X
Eme1on ta 6edopéva e AGKNoNG EMTPETOVV TIC YVOOTEG TPOGEYYIGELS, £YOVLLE
Cr-x=Cr.
pH=11

= pOH=3=[0H ]=103M=x=103M
pH+pOH=14
1073

al (NHs )= C% = o1 =a; (vH;)=107?
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A ®ATH E_3.XA\30(a)
- - 2 -6
Kb(NH3)=[NH4 ][OH]=X—=l:>Kb(NH3)=]O'5 ()
[NH3 ] Cr 01
210 dthvpa A2:

Emedn ta dedopéva g AoKNOoMG EMTPETOVY TIG YVOOTES TPOGEYYIGELS, KOt

MOy® g oxéong (1) épovpe:

Konms) 103
a2’ 25-10

H K}, g appoviag oev petafdiietorl ywoti eEaptdrot amd tnv Oepuoxpacio, 1

omoio Tapapével otadepn).

KpNH,)=a2? - C2=C2 = =C2=0,4M

‘Eoto V; L tov doddpatog Al pe V, L tov dtoddpatog A2 avopryvdovtat Kot
oynpatiCetat stdlvpa A4 pe dyko (V+V,) L. Tote woydet:
Cr-Vi+Cz-V2

Ci-Vi+C2V2=Cyq-(Vi+V2)=>Cy= (2)
Vi+V2
210 d1dAvpa A4:
NH; + H,0 s NHy + OH
Apyucn (M) Cy
Metaforég (M) -z +z +z
[ooppomia (M) Cyz zZ zZ

Emedn ta dedopéva g AoKNOoMG EMTPETOVY TIG YVOOTEG TPOGEYYIOELS, EXOVLLE
Cy-z=Cy.
Kw=[H30"]-[OH" ]=10"14
[OH ]=2-103[H30" ]

+ - 2 (1),(3)
_[NH4 JIOHT] _z7 TR g om (4)
[NH3 ] Cy

}:[OH']:JE-]O'3M:>Z=\/§-10'3M )

Kb(NH;)

Amd (2) ko (4) mpoxdmTet: g = %
2

‘Eoto V; L tov dwoddpatog Al pe Vs L tov dtoddpatog A3 avopryvdovtar Kot
oynuatiCetat dwddlvpa AS pe dyko (Vi+Vs3) L pe pH=9.

H NH; avtidpd pe 1o HCI, ooppmva pe mv ynuikn e&icoon NH; + HCl —
NH,CL

Av n NH; avtidpovoe manpog pe to HCI, Adyow tov NH4Cl 10 didhvpa AS Ba
Arav 6&wo, yori 1o NH4Cl 610 idivpa Siiotator e NH, kot Cl™ | kot v 10
Cl" (emewdn mpoépyetor and 10 1oyvpd o0&y HCI) dev avtidpd pe 1o vepd, 10
NH," avtidpé ko oynpotiCet ofdvia (NH, + H,O S5 NH; + H;0).

Apa yio va TpokOyel facikd ddivpa tpénet va meprocéyel NHs.
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A’ GATH E_3.XA\30(a)
YmoAoyiopog apytkdv mol:
mol NH3 = Cl‘Vl = O,I‘Vl
mol HC1 = C3'V3 = 0,1'V3
avtiopaon NH; + HCl —  NHCI
Apyd (mol) 0,1-V, 0,1-V;
Mertaporég (mol) -0,1-V; —0,1-V; +0,1-V3
tehkd (mol) 0,1-(V,=V3) — 0,1-V3
210 TeEMKS ddAv e VITOALOYILOVLE TIG CVYKEVTIPADGELS:
[Vis]-cs = 2L V3o [Nm i)~ o =210
Vi+V3 Vi+V3
diaotoon NH,CI > NH, + CI'
M) Cs’ Cs’
NH; + H,0 s NHy + OH
Apyun (M) Cs Cs’
Metaforég (M) - +m +m
[ooppomia (M) Cs—o Cs+o ®

Emedn ta dedopéva g AoKNOMG EMTPETOVY TIG YVOOTEG TPOGEYYIOELS, EXOVLLE
Cs-o=Cs xou C5'+w=Cs'

pH=9
= pOH=5=[0H ]=10°M=>w=10"M (5)
pH+pOH=14
NH.T1TOH- Cs' (1),(5)
Kb(NHg):[ + /I /_Cto = (C5=Cs5'
[NH3 ] Cs

AVTIKOOIGTOVTOG TIG GUYKEVIPADGELG EYOVLLE:
. 01-(Vi-V3) 01V3y Vi 2
Cs=Cs'=> = = —0=

Vi+V3 Vi+V3 V3 1

iv. 2115 avTdpdoelg 0E£0g - Paom 1 wooppomia petatoniletol Tpog 10 acOevESTEPO
0&h kot v acbevéotepn Paon. Aniadn, ta wpoidvta Ba mpémel va. givor mo
ot00epd (AydTEPO OPAGTIKA, TIO AGOEVT) UTTO T AVTIOPOVTAL.

Oo vroroyicovue v Ka weoony:

dwotaon HCOONa — HCOO + Na'
(M) 1 1

To Na" (sme1dn mpoépyetar omd v 1oyvpn) féon NaOH) Sev avtidpd pe to ve-
po, o HCOO™ avtidpd:
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HCOO + H,0O s HCOOH + OH

Apywn (M) 1

Metaporég (M) () + +¢

[oopporia (M) I-¢ (0] (0]
Emedn ta dedopéva g AoKNOoMG EMTPETOVY TIG YVOOTEG TPOGEYYIOELS, EXOVLLE
I-p=1

H=9
P — pOH=5=[OH ]=10°M=¢=10M (6)
pH+pOH=14

HCOOH][OH- 2 (6)
KbHcoo ) = [ Il /_o” = Kpcoo )=1010 (7)
[HCOO ] 1
‘Eyovpe:
K
Kacncoon) - Kecncoo ) = Kw= Kacncoon) = S N Kacoon) =107 (8)
KpHCOO-)
Kol
KanHy ) -KbNH; ) = Kw=> KaNH, ) = = KaNt, ) =107 9)
KbnH;)
Xmv avtidopoon:
HCOO + NH,"s HCOOH + NH;.
Bdon o&n o&0 Baon
Ao (7) ko (1): Kpicoo ) =10"10 < Kpnuz)y =103 xot
Ao (9) ko (8): Kant, )=10"7 < Karcoomn) =104
Apa gival HETATOTIGUEVT TTPOG TOL OPLGTEPCL.
V. To d1dAlvpa mov Tpokvmtel (A6) Ba £xet dyko SO0mL ko Oa mepréyer NH; pe

Ci-Vi _0,IM-0,01L

Vs 0,05L
(v ovuPorilovpe RNH; yia ariodotevon) pe cuykévipmoon
_C-V _0,0IM-0,04L

ovykévipoon Cs = = (Cs =0,02M xouu CH3;CH,NH,

Cs' = Cs'=0,008M
Vs 0,05L
NH; + H,0 s NHy + OH
Apyu (M) Ce
Metaforég (M) -\ +A +A
[ooppomia (M) CeA A A0
RNH2 + HzO = RNH3+ + OH
Apyun (M) C'
MeraBorég (M) -0 +0 +0
[ooppomia (M) Cg¢—0 ) Ot+h
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210 dtdhvpa A6 Ba Eyovpe GLVOMKY GLYKEVTPMOT) VOPOELAIMY

[OH ] =(0+A)M .

Emedn ta dedopéva g AGKNOMG EMTPETOVY TIG YVOOTEG TPOGEYYIOELS, EXOVLLE
Co—A=Cs xar Cs'—-0=Cs".

Avtikafiotovpe oTic 6TafEPES LOVTIKNG 1IGO0PPOTiNG:

_[NH, J[OH™ ] _ A-[OH™ ] = Kbinis ) - Cs

Kbnis) = :
[NH; ] Cs [OH" ]
Kbrvi:) = [RNH: JIOH ] _o[OH ] == Kbcrv:) - Co
[RNH: ] Cs' [OH" ]
Me npdcbeom katd pHEAN TOV TEAEVTAI®V GYEGEMV:
[OH"] :>/1+5:Kb(NH3)‘C6 + Kbiryi, ) - Cs !
5 = Kbownz) - Co” [OH" ]
[OH ]

Eneon [OH ] =(0+A)M &yxovpe:
[OH™ ]? = Kbnis) - Cs + Kbrar,) - Cs' = [OH™ ]? =10°M = pOH =3 = pH =11
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