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AITANTHXEIX
OEMA A
Al vy
A2. B
A3. v
A4, vy
AS. «a
A6, 1. X
2. A (Zopoovep
tomilel 7
dpaong,
3. A(Hev
VEPYELNG LETAED DVTIOPD wwt EVOTRLILEGOV GTAOI0V.)
4, X

KOl TOV COUATOV TOV 1
evlamiag.)

OEMA B

B.1. 0. Me v eléze YKOV TOV doyeiov ae atalbepn Oepuorpaacio, ovdvoo-

ue tnv/miean2opupawvo. ue v apyn Le Chatelier n icopporio Oa yetatomiotel
Tpog tvvan exeivy Tov ta avVvodikd mol Twv ogpiwv elattwvovial.
Onwg\@o o1 OO TOVG GUVTEAEGTEG TNG OEO0UEVNG YMNIKNG e&lomong, N
ooppomio-peTatoniletal Tpog T aplotepd Kal 1 TrocodTnTa ToLv CO (KOt ToV
H,) peidvetor. Avtd onpaivel 6Tt HEIMVETAL TO TPOKTIKO TOCO TMV COLA-
TOV Y10, TNV TPOS T &l avTidopaot, ondTeE ELATTOVETOL Kol 1 ATOO0CT)
mg.

Apa: EAdttoon anédoonc kot eAdttmon api@pov mol tov CO.
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E_3.X)30(x)

B. Zoueowvo pe v apyn Le Chatelier n avgnon g Oeppokpacioc svvoel tnv
evoobepun avtidpaomn, apa 1 dedopévn oppomio petatomiletal mpog o
de&d, Kot avéavet 1 tosotnta tov CO (ko tov Hy), ondte avédvel to mpa-
KTIKO TOGO TMV COUAT®V Y10 TNV TPOG T 0E1d avTidpaio, O
Kol M anddoon NG,

Apa: Avénon ard6doong kar avEnen aprOpov mol tov C

B.2. a. H xapmoln avtiotoyel o€ ynuikn Evoorn mov ovtdpd, Aoym T
O LELMVETOL GLVOPTNGEL TOV POVOL. APa OVIIGTOLXEL GTIY

GLVOMKO YPOVO NG avtidpaong o

EXOVLLLE: h
UFZA[F]:[F]TEX.' ]wx 1 M'S_l

~120s 120

¢ Vv ypovikn otryun t=120s, sivar undév apov

ouetpia TG mOPATAVEO YNUKNG eElomong, av og
o(vTdpdcovy 2x mol A oynuatiCovtal 2x mol B kot x

%. H avaioyio avtr) woydel 6€ OAN TV SLOPKEL TG

mol I,
Apa U@

avTiOpOoNG Gpd KoL 6T XPOVIKT oTiyun t=60s.
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B.3. a. O apBuog o&eidmong (A.O.) tov Cl oto HCI givar icog pe -1 evd oto Cl,
etvan 160¢ pe pundév, yivetor avénon tov A.O. tov Cl kar to Cl o&gddve-
Tal.(Apa ovoyoykd)
O apBuog o&eidmong (A.0O.) tov Mn 6to KMnO, givan icog pg 7-«or-0o &-

O (A.O.) Tov kaAiov d¢ Ba petafAnOei.

Me Bdon ta mapandve, to vroloura Tpoidvta Oa eivat: KCtxat to
H,O

B. H ymwikn e&icoon Ba sivor n
2 KMnO4+ 16 HCI — 5

Evoon.

o&elmvovTal
(5 popu Cly) '«
kot 610 KC

B.4.
Aldotoen

M)

To Na" (sme1dn mpoépyet
po, T0 A” avTdpd:

Apyuciy (M)
Metaforég ( —X] + X X

t.on—80° NaB N B + Na"
@ C C C

To Na"™ (smedn mpoépyetar omd v 1oyvpn Péon NaOH) Sev avtidpd pe to ve-
po, 10 B™ avtidpd:
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o OAH E_3.X230(x)
B~ + H,0O 5 HB + OH"
Apyucy (M) C
Metaforég (M) —X, + X, + X,
[ooppomia (M) C—x,=C X, ¢

pH1=pH2>[H;0",]=

>[H;0%,]> %
kw25 _ kaO = kw25 kw80 — kj}ZS — kv2V80 — kv2V25 - V2V —

5 x, kb eC \Jkb,eC k,

OEMAT

I''l. ’Eocto 611 avtidp

mol | || €Oy T+ €y = 2004

Apyikd y -

AvTiopovy X -
Hopayovrar - &_ 2x
Xnu. Iloop. &JQ\_ 2x

8,2-40
0,082 -500

Xx=8 =>5+x=8=x=3

To Bewpntkd moca, ivar yio to CO ico pe 10 mol.
YroroyiCovpe v amoddoon and to CO:

o€ Ogppokpacio T=273+227=500 K :

=8mol Ko OO TOV TIVAKO TPOKD-

NWKNS woopporiag  vrdpyovv  5-x = 2 mol CO,
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o OASH E_3.X)30(x)

r.3.

_ FpoKuKémood x 2% 6 0,6 Apa: |amwdooom 60%.
Oswpntixé moocéo 6 10 10

[a mv K, ¢ 0gdopévng ynuikng eEicmong, éxovus,'
coj=t=8 3 —grs™l o [cog=l-2olo
V40 20 L V 40 20

2
_COF _O15-015 5 615 045 Apa: | K. =045 2
[CO,] 0,05

2NV KOTAGTOOT YNUIKNG 16oppa 7 f : % 1 CO.
xm (ptdkn StaﬁtﬁdZ;srat n mcs 3 1 HTNIA on.3 mol CO kot

OV GNUOIVEL OTU A< 2’ mol K 4
Bpickovpe VIPMGT TOV dtivpa KMnO, :
SN c=1, oo
1 L

1 ta. mol Tov agpiov eival mepiocdtepa (9 mol),
160ppOTio. LETATOMIGTNKE TPOG TNV KoteLOLVON

gvo00epun.
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B. Av petd v avénon g Bepprokpaciog avidpovv y mol CO, Eyovpe:

mol o, | ¢ § = 2C04
® — —
(Xnu. Ioop.),; 2 6
Merafoiij Avénon Ospuoxpacios
Apyixa 2 6 )

AvTidopodvy W

IHapdayovran -

(Xyu. Ioop.); | 2-y

21N véa YNUKT) 160pPOT

y=1.
Apa TeEAMKE 6TO doYEl

Y. .
NV ATOKOTAGTAGT TNG TP®-
tafoln ¢ Oeprokpaciog kot
cvvolkn anddoon 80%.
OEMA A

i. 210 didAvpa Al:

1073

X
al (NH; )= —=——=>aj (NH:)=1072
N ™ 0 (NI
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A ®ATH E _3.X)\30(a)
+ - 2 -6
Kb(NH3)=[NH4 ][OH]=X—=i:>Kb(NH3)=]O'5 (D
[NH3] Cr 01
210 dthvpa A2:

Eme1dn ta dedopéva g AoKNOoNG EMTPETOVY TIG YVOOTEG TPOGEYYITELS
My g oxéong (1) égovpe:

-5
KpNHy)=a2? - C2=C2 = Koty 10 =C2=0,4M

a? 25-10°6
H K}, g appoviag dev petaPdaiietar ywoti eEaptdror and mv-eppokposcio,

omoio Tapapével otadepr).

‘Eoto V; L tov doddpotog Al 00 SLoAVIATOS A2 o VOOVTOL KOl
oynuatiCetal dsidlvpa A4 pe 6yko L. Toétecyw
Cr-Vi+C2-V2=Cyq-(Vi+ - TCo0 12 (2)
Vi+V2
210 d1dAvpa A4: %
H; + + OH"
Z +z
4—Z zZ

(GOKNONG EMTPEMOVV/TLS YVOOTEC TPOGEYYIGELS, EXOVE

3
[OH ]=2-105[H30" ] )
KuNH;) = [NH:+ JIOH"] 4)
[NH3
Amnd (2) ko (4) mp %

Arav 6&wo, yori 1o NH4Cl 610 idivpa Siiotator e NH, kon Cl™ | kot v 10
Cl" (emewdn mpoépyetor and 1o 1oyvpd o0&y HCI) dev avtidpd pe 1o vepd, 10
NH," avtidpd kot oynuatiCet o&dvioe (NH,  + H,O 5 NH; + H;0Y).

Apa yio va TpokOyel facikd ddivpa tpénet va meprocéyel NHs.
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Ymoloyiopog apytkdv mol:
mol NH3 C V1 0 1 V1
mol HCl = C3 V3 O I V3

avtiopaon NH; + HCl —  NHCI
Apyd (mol) 0,1-V,4 0,1-V;

Mertaporég (mol) -0,1-V; —0,1-V;3 +0,1-V,
tehucd (mol) 0,1(Vi-Vy) - 0,1.\/3&

210 TeEMKS d1dAvpa VITOAOYILOVLE flg CVYKEVTIPDGELS:

[NH3]=Cs L Al VI Z]—C5'=0’].V3)

Vi+V3 Vi3 V3N
diaotoon NH,CI > NH, + CI'
M) S 2 ﬁs'

®+ H,0 = NHS + OH
Apyn (M) 5 c5

+m

V C5'+C0 Q)

WOTEG TPOGEYYIGELS, Eyovpe

Metafolrég

10°M = 0=10M (5)

AVTIKaO16TOVTOG TIG GLYKEV
C5=Cs"= 0.1-(Vi=73)

iv. j Bion N woppomio petatomiletal Tpog 0 achevESTEPO

s HCOO + Na'
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

Apyuc (M) 1
Metaporég (M) () +¢ +¢
[ooppomia (M) 1-o (0] (0]

Emedn ta dedopéva Tng AoKNOMG EMTPETOVY TIG YVOOTEG TPOGEYYIoEIE, @D
I-p=1

pH=9
= pOH=5=[0H ]=10°M=9=10"M (6)
pH+pOH=14

] (6)
[HCOOH][OH ] = Kp(1icoo ) =10 (7)
[HCOO" ]

KvHCcoO- ) =
‘Eyovpe:
K

) = coon) =107 (8)
KpHCOO-)

KaHcooHn) - KbHCOO- ) =
Kol

KavH, ) - Kb(NH; ) = = KaNH, ) =107 9)

2y avtidopoon:

HCOO

Bdon

Ao (7) xa < Kpvuz) =107 Kot
Ao (9) kat Kaccoomn) =104

V. To d1dAvpo Tov TPOKHITEL ) €1 6yko S0mL ko Oa mepréyer NH; pe
. ~Q01L
ovykévipmon Cs = - = Cs =0,02M o1 CH;CH,NH,
(v ovuporilovp o aTAOVGTELGT) LE CLYKEVTPMOOT
c-v 001

NH; + H,O s NH, + OH

-\ +A +A
Ce—A A Ao

RNH2 + HzO = RNH3+ + OH"

Apyn (M) Cs'
Mertaporég (M) -0 +0 +0
[ooppomia (M) Ce¢—0 ) Ot+h
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210 dtdhvpa A6 Ba Eyovpe GLVOMKY GLYKEVTPMOT) VOPOELAIMY

[OH ] =(0+A)M .

Emedn ta dedopéva g AoKNONG EMTPETOVV TIG YVOOTEG TPOGEYYIOELS, EXOVLLE
Co—A=Csxar Cs'—-0=Cs".

Avtikafiotovpe 6Tic 6TafEPES LOVTIKNG 1IGOPPOTiNG:

_[NH/J[OH™] A-[OH™ ] _ Kbevns)-Cs
Kbinus) = = > =
[NH; ] Cs [OH" ]

[RNH" J[OH"] _6-[OH

Kb(RNHg) = ] =0=
[RNH ] '

Me npdcbeon katd péAN TV T CEMV:
1= Kbinis) - Cs

[OH_] — 1 :@ ) 6+Kb(RNH2) s’
5 Kb(RNHz)_‘ Cs' @ [OH™ ]

[OH" ]
Enedn [OH™ ] =(8 ¥ A)M &xovpe:
[OH™ ]? = Kby Kb(ryi>) - Cs' = [0 "=10°M = pOH =3= pH =11
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