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AITANT

OEMA A
Al. B
A2, b
A3. «a
Ad. B
A5, 1P

2-y

3-a

4-5
A6. 0.Xnom

Aol moapoatnpovpe OTL M TOGOTNTA TOV A HEIDVETAL, OVTO OMUaivel OTL 1
dedopévn ymukn wooppomia 2A(g) —=2B(g) + I'(g), petatomictke TPOg T
oe&la. Xopgpwvo pe v opyn Le Chatelier n advénon g Bepuoxpaciog
petatomilel T yMUKN 1ooppomio. TPog TNV KotehOLVoN oL ATOPPOPATOL
Beppotnra. Apa 1 didoracn Tov A givar evodOepun.
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B. AavBoouévn
H ynuucn e€lowon g avtidpaong, ivor n Topakato :
2CH3;COOH + Ca(OH), — (CH3C00),Ca+ 2H,0
Metd v nAnpn e€ovdetépwon, to dtdivpa tepiéyel (CH;COO),Ca
70 omoio ducTotal ¢ eENg:

(CH,CO0),Ca —» 2CH,COO + Ca?

r 2+ , r . r - ,
T 10vTa Ca” dev avtidpolv pe 1o vepo, evd ta 1ovto. CH3COO  avtidpotv
LE TO VEPO aPoL TPoEPYOVTOL amd acHsvEC 0ED!

CH;COO + H,0 CH;COCH + OH

Ago? mapdyovror OH', Tpoky

v. AoavBaopévn

O®EMA B

Bl. o« H-I‘\I-H
H

To N elvar niektpapvnrikdtepo and 10 H, ondte Bewpovue 6t mpe 3
Kowd Cevyn niektpoviov kot Ba €yel porvopevikd eoptio =-3. Opola kot
10 H B0 éxer povopevikd goptio =+1. Apa mpokvnTEL OTL:

apBudg o&eidmong tov N = -3 kot apBpuog o&eidwong tov H = +1

B. To NH,NOj; sivar 1ovtiki| évoon mov amotelsiton amd to 10vtaNH, ot
NO3. Zoppwvo pe tovg Kavoveg €opeong tov apluov o&eidmong, to
alyeppikd dBpotoua TV aplfumv 0Eeidmone TV ATOU®MV GE TOAVATOUIKO
v, glvat ico pe to optio Tov 10vtog. Apa
I'a o NHZ éyovpe: X +4 =+1 =X =-3 6mov X 0 ap1Buog o&eidmwong tov

alatov kKot +1 0 ap1Budc o&eidmwong tov H.
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I[No to NOS éyovpe: v + 3(-2) = -1 = y=+5 6mov y o ap1Budc o&eidmwong

3
Tov aldTov Kat -2 0 apBudg o&eidmwaong tov O.

[Mopatnpovpe 011 0 apBudg ofeidmwong tov KAbe aldtov oV £vemon
NH4NO; givat dtapopeticoc.

B2. a. 4HClI + O, —— 2CI, * 2H,0

ENOTTOVETOL 1| TTiEST]. ZOUQPOVO LE
el va avéndet kot yia va yivel avtd
aepiov. Apa n ynukn coppomio,

B. 1. Avéavovtag tov Oyko tov doyeiov
v apyn Le Chatelier n wieon
npénel va, avénbel o ap1Opog
petotomieTOL TPOG TO OPLOTEP

ii. TIpocOétovtag apudaTiKe deopevetor H,O |, omdte ehattdveron n
CLYKEVIPWON TOV. ZUUE mv opyn Le Chatelier n ymuwn
1GOpPOTio, LETAT v KatevBvvon mov to H,O mapdyetan
wote va avénb EVIPOOT, TOVv. Apo 1 YMWKY 1coppomia
petotomnile 0 ko n rocoTa Tov Cly avédvetan.

B3.

1. Me v avénc YKOL TOV 00Yel0VL EAATTAOVETOL 1] CLYKEVIPMOGCT] TOL
O, evd m ovykévipwon tov C péver otobepn. H erdttoon g
ovykévipoong tov O, ovvemdystor HEIOON TOV  OTOTEAEGUATIKOV
OLYKPOVCEMV , ONAadn pelmwon ¢ TaydTNnTag TG AvTidpaomnc.

2. H avénon g palog tov C dev petafdiiel v cLyKEVIP®OT TOL KaO®S TO
oteped  €govv otabepn ovykévipwon. Emopévog m toydmmra g
avtidpoong dev petofdiretar.

3. Otav n mocotnta tov C elvar pe Vv HOPON UEYAAVTEPOV KOKK®OV
HEIOVETOL 1 EMLPAVELD EMOPNG TOL GTEPEOV, UEIDOVETAL O aplOUOc TmV
EVEPYADV GLUYKPOVCEWMV, (POl LELDVETAL 1) TOYVTNTA TNG AVTIOPACTG.

B4. . X dedouévn oviidpaon, H + H,O — H, + OH

10 H mpochopfavet évo H' kan petotpénetar oe Hy, omdte cvpumepipépetat
cav Péaon waté Bronsted-Lowry. To H,O amoPdiier éva H' ko
petatpéneton oe OH , ondte ovumepipépetor cav ofd katd Bronsted-
Lowry.
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B. Zto H 10 vdpoydvo &xer apOud o&eidwong -1 xou oto Hy éyer apOpd
ofeldwong undév, dpa ofewmvetoar (awEnon tov aplBuod o&eidmong),
omdte 0 H  gtvon avayoyik ovcia.
>10 H,0 10 vdpoydvo €xet apBud oEeidmong +1 kar oto Hy €xer apBud
ofeldmwong unodév, dpa avdyetor (ELatTton Tov apBLoD 0EeidmonC), omdTe
10 H,0 givar 0&gdmTikn ovaia.

Y.
To NaOH duoctatat:
mol/L ‘ NaOH N+ OH
apywa | 0,01 D
TEMKA 0 0,01 0,01
H;0%1-0,01 = [H;0"]=10"*M
‘Eotow 0 °C n Bgppokpacia oty omoio, &yve n pérpnomn, pe 6>25. O
0VTOTOVTIGUOG TOL vEPOD glval evoOBeppro @atvopevo omdte GOUPOVO LLE
mv apyn Le Chatelier evvositan pe v avénon g Beppokpaciog kot n
K, oav&dvel, ondte otovg 0 °C givar Ky >10™ ue [OH]=0,01M, édpa:
Ko > 10 = [H307:0,01 > 10™ =[H;0"] > 10™ ondte Oa &xovpe:
log[H;0"] > log 102 = -log[H30"] < -log 10™*? = pH<12.
A@ov 6tovg 0 °C 10 givon pikpotepo Tov 12, oot sivan n iii (pH=11,5)
OEMAT

I'l. ’'Eoto 611 éyovpe apykd o mol Al
apywka mol HNO; : n;=0,5 mol HNO;
2,2

vV 4
apOpog mol NO mov mapdyovtat: N, = ARy 0,1 mol NO
m )
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a. Al(s)+4HNO,(aq) — AI(NO,),(aqg) + NO(g) + 2H,0(])

Ao ™ GTOKEOUETPIO TG TAPATAVE OVTIOPAOTS TOPATNPOVUE OTL Yo, VO
napayfovv ta 0,1 mol NO zwpénetl va avtidpdcovv 0,1 mol Al ko 0,4 mol
HNO;.

Apa a6 to 0,5 mol HNO;z; mov dwabétovpe apyikd aviédpacav ta 0,4 mol
kot tepicoeyay 0,5-0,4=0,1 mol HNO;.

Avtd £xel o ueon cuveRELD va ovTIOpG OAOKAN PN 1 TocoTTOL TOL Al TTOL
dwabétovue apyikd, oniadn @=0,1 mol.

YUVOTTTIKA £(OVUE:

mol Al(s) + 4HN03(%q)//s\<>\ I((NO3); (ag) + NO(g) + 2H,0
aPYKEL ® 0,5@ -
netaforés | - 4 0,1 0,1
TEMKA 0 . 0,1 0,1

Onov ©=0,1

B U _ A[HNO,]_ -04/5_04
T THNGs At 20 100

mol HNO, owraSpac’sow 100%
mol HNO, apyka

:%100% =

=4.10° mol-L*-s*

Y. mocootd HNO3 mov avtédpace =

2. o. A@ob 1o piypo tov 1,2 mol gival icopoprako, Exovue ico mol 15(g)
kot HI(g), omote: 2n = 1,2 =n=0,6 mol

mol | Hy(g) + I(9) —= 2HI(9)
aPYIKA - 0,6 0,6
HetafoArég ] ] -2y

wcoppomio | W 0,6+y 0,6-2y
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m Y
Me Baon 1o H, éyovpe: a= ) =05 = 03 05= y=0,15

otV eoppomio vrdpyovv: 0,15 mol H,
0,6+y =0,75 mol |,
0,6-2y =0,3 mol HI

[Mapatpovpue 6TL N avtidpaon de cuvodeveTan amd PETABOAN TOV aplBpon
mol tov aepiov, nAadn o aplBudg tov cvvolkdv Mol tov aegpiov
napopével otabepds. Me v avgion g Oepupoxkpaciog, oe dmoln

KatehOvvon Kol Vo LETOTOTIOTET, obzov agpiov mapapévouv otabepd
kot ioa pe 1,2 mol: (0,15+0,75+0, 0
; RT . .
Apa: Py V= Ny RIS Q o™ _ 120082800 5 _19 9atm

4,1

chr207 + 141 2 = 2CfC|3 + 6FeC|3 + ZKCI + 7H20

Apywucé dwbétovpue 3 mol FeCl, kot yio ta mol tov K,Cr,O7 éyoupe:
n=c-V=0,2 mol/L- 2 L = 0,4 mol K,Cr,0O,

Apxket va Bpodpue av Ba mepiocéyet to K,CroO7 610 1eA1K ddAvua.

Amd ™ otoryelopeTpion TG avtidpaong mapatnpovpe 6tt to. 6 mol FeCl,
avtwpovv pe 1 mol K,Cr,07, dpa ta. 3 mol FeCl, mov dtabétovpe propodv
va avtdpdoovy mAnpwg ue 0,5 mol K,Cr,07. Apywd dabétovpe 0,4 mol
chr207.

Apa avtidpd 6An 1 mocotnta tov  K,Cr,O; mov dbétovpe omdte TO
YPDOLO TOV SIOAVUATOSC UETATPENETOL TANPWOG GE TPACIVO.

YUVOTTIKA £YOVLLE:

chrzo7 + 14HCI + 6FeC|2 - 2CfC|3 + 6FeC|3 + 2KCI + 7H20

apyIKd

petaf
TEMKA

0,4 3
-0,4 -2,4
0 0,6
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OEMA A
Al.
¥10 Y1 10 CH3COONa diictoton og e€ng:
mol/L ‘ CH;COONa — Na* + CH,COO
0,1 - -
0 0,1 0,1

aPyIKEL

TEMKQ

To CH3COO avtidpd pe to vepod:

mol/L CH,COO + H,0 /E|3COOH + OH
apyKA 0,1
petofoArég X X
1GoppoTia, 0, 1—@ X X
Ky (CHs,COQ = 10__14 =10° Onote X ~ X
(6H4CO0H ) 105 01-x 0,1
=10° =x= — x=10" Apo [OH]=10"M pOH =-log10”

= pOH=5 pH=14- pOH = |[pH=9

A2. o. Iiveton avtidpaon. Eotw N ta mol tov HCI, evd o apiBudg
mol tov CH;COONa eivai: : n’=c-V=0,1 mol/L- 1 L = 0,1 mol
Oéhovpe va mpokvyet [H30'] =3:10°M (6Ewo diéhvpa)

®a kdvovpe diepedvnon:

)] n=0,1
mol CH3COONa + HCI —— CH3;COOH + NaCt
apyKd 0,1 0,1 - -
HETAPOAES -0,1 -0,1 0,1 0,1
TEMKA 0 0 0,1 0,1

To NaCl oev emnpedlet to pH T0V drohdpatog.
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0,1
I'io to CH3COOH egivon € = ER =01M

mol/L |CHsCOOH + H,0 —— H;0" + CH;COO
aPYIKA 0,1

petaPfolés -y 1\ 1\

1coppomio 0,1-y ] ]

iii) 1 xau [H;07=3-10"M
mol CH3;COONa + HCI —— CH3;COOH + NaCt
apyIKA 0,1 n - -
netaoAég -n -n n n
TEAIKA 0,1-n 0 n n

ITpoxvntel puBuctikd iavpo CH;COOH / CH;COONa pe c=
(0,1-MM ko1 Co: = MM pe [H30] =3-10°M

mol/L ‘CH3COONa L, Na" + CH,COO0

apyKd Cp - -

TEMKQ 0 Cp Cp
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mol/L CH;COOH + H,0 —— H;0" + CH;COO"
apyKd Cot Cp
netaoAég -® ® ®
1GoppoTia Coz —O ® Cptw

COE

AoV 1oy0ovv o1 Tpoceyyicelc, woybvel ott: [Hz0'] = Kac— =

cot [H307F 3.107°
fot MO _n 3 g3 3n=n
cp K, 0,1—n 0
0,3 0
B. F@N/{é"é =nM = 0,075M kot 0 BaBuoc
® 31073 P 4
o= —=——753—=410" = [a=410
Cok T
A3.
o. ‘Eot® n o mol tov NH4CL mov mapdyovton amd v (1) kot €3 n
ovykévipwon tov NH4CL 1o dtdhvpa Y3 mov mpoxvmret:
_n
C3 = > mol/L

>10 Y3 10 NH4C{ dictaton o¢ eéng:

mol/L ‘NH4CE — NH,S + Ct

apy K C3 - -

TEMKA 0 C3 C3

To NH. avtidpé pe o vepod:

mol/L NH4+ + HzO — NH3 + H30+

apPyIKd C3
petaPodrés | -¢ ® ®
1oppomia | C3— [0) [0)
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() E] A’ ®ATH B
pH = 4,5= [H30"] =10""M omdte ¢=10"*"
no_ Ky 10T o @f  ef
Ka (NH,") "X (NH) -~ 105 =10" Onote o~ o =107 =
_ 9% 1077
C3—10—_9— 10— = = 1M

C3= % =1 = n=2 mol NH,C¢t

Apa omd v (1) mapdyovrar 2mol NH,CL

8NH3 + 3CEZ — N2 + 4CE (I)
3mol Ct, “roapoyovy”H mol NH,Ct
A mol (@Ea}/m}v 2mol  NH,C¢

W mol C{,
O 6yxog 1o avtédpace petpnuévog oe STP cuvOnkec, sivat:

V=nV,=1224 = |V=224L

B. 8NH3 + 3CEZ — N2 + 6NH4CE (l)

N, +3H, —= 2NH; ()
‘Ecto n; ta mol ¢ NH;3 mov mapdyovror amd v (II) kot ¢4 1
ovykévrpoon g NH;3 6to 61divpa Y4 mov mpokdmtet.
2
H ovyxévipwon tov NH,CL oto Y3 elvai: c3 = % = 3= 1M
To Y4 gtvau puOpuotcd StdAvpa NH; /INHLCE pe Co: = 1M Kan

Cg=C4 pepH=9, pOH =5 ka1 [OH]=10" =2
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(WE A’ ®ATH —
mol/L ‘NH4CE —» NH,” + Cct
apXIK& | Co - -
TEMKA, 0 Coz Coz
mol/lL | NH; + HO —— NH,” + OH
apyLKd Cq Cot
netaforés | -A A A
1ooppomia | C4—A Coc T A A
CogA 5 Cop _107°
Ky (NH3) =10 O ~ =107 = o =105
= CO& —C@
Eivo NH; n=c,-V=1 mol/L- 0,3 L=0,3 mol NH;

‘Ecto 6Tt ot (II) avtidpovv y mol N,, ondte yovpe:

mol No(g) + 3H, —— 2NH; (9)
apyKd 0,3 1,6
uetaforéc | -y -3y 2y
ooppomia | 0,3—y 1,6-3y 2y

2y=0,3 =y=0,15

To H, Ppioketar ce mepicoela, omdte yio v amddoom NG
avtiopaong pe Pdon v NHs éyovpe:

. 1
SU=To= o 2| 0= =0,5 1M 50%
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