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OEMA B

B1.
Q.

CH, _.COOH CH, _.COO~
HC™ ™C™ HC™ ¢ .
H[ljl é + H.0 .-:—_"*Hél cl + Hs0

T T

~CH ““‘“D—n.l’;l—c:Hg ~CH “D—Lﬁ—CHE

0 0

B. H aomnipivn anoppodartal nepLocotepo oto otopdxt. H napoucia
HEYAANG OUYKEVTPWONG ofwviwv oto dtalvpa pe pH=1,5 eEAaTTWVEL TO
BaOuo ovtiopou, petatonilovrag tn O£on Looppomiag LOVILOHOU TNG

oonipivng aplotepd (mpoc¢ tn Hn Lovtkn popdn tg), cupudwva He TNV
ekpwvnon.

B2.

(0
12B(g) - B*(g) + e ,E;; = 800, 6K]

12c+(g) - 12¢?*(g) + e, E;5 = 2352,6K]

B. i



J0pdwva pe tnv nAektpoviaknl 6ounon o C Bpioketal otnv idia
nepiodo He€dtepa tou B, epdavifoviag HKPOTEPN ATOMLKA aKTiva,
ondte n Ei;1 tou C giva peyaAUtepn tng Eix tou B. Emewdn n Ei; tou C
gival peyaAutepn anod tnv Ei; tou C (n anoupdkpuvon touv deltepou
NAEKTPOViOU yivetal amnod Katov) cupnepaivoupe ot n Ei» tou C gival
oAU peyalvtepn tng Ei 1 Tou B.

O C €xeL 6 nmpwtovia (+) otov muprva ta onoia ackoUV HEYAAUTEPN
€AEN ota nAekTpOVLIA TNC EEWTEPLKAG oToLBAdag armno ta 5 npwtovia (+)
TOU TUpVA TOU B, aufavovtag tTnv anattoUHEVN EVEPYELA ATTOOTIOLONG
nAektpoviwv (Evépyela lovtiopov).

Z0udwva pHe TRV NAEKTPOVIOKN dSOMNnon to atopo tou B kat to katiov C
€xouv (oo aplOpo evdlapeowv nAektpoviwv (2), onote ta evélapeoa
dev eival mapayovtag mou ennpealel TG avadepopeveg EVEpyeLeg
lovtiopov.

B3.
Me tn petafoAn (2)

Me tnv npoodnkn oto apxtko dtdAvpa tou H,0,, evag SLaAUATOG pe
HLKPOTEPN OUYKEVTIPWON EXOUHME HMELWON TNG OUYKEVIPWONG TOU
apxtkol SltaAvpatog, dpa Kol peiwon tng taxvTnTog TG aviidpaong
ME aMoTEAESHA TNV aénon Tou XpOovou oAoKARPwWoNG ThG aviidpaong.
NapaAAnAa avédavetal n mtoootnta tou kabapov H,0; apa av§dvetal
KOlL ) TTOOOTNTA KOlL O TLOLPOLYOULEVOG OYKOG O».



B4.

a.

Ow ntoootnteg tov CO(g) sival iloeg

(mol) PbO(s) + CO(g) —— Pb(l) + CO2(g)
Apx. 1 1 0 0
Avt/Nop -X -X +X +X
loopp. 1-x 1-x X X
_ [€0,] .
¢~ cop *°
X
_ v _ X
K= 1-x 1 ()
V
(mol) PbO(s) + CO(g) ——> Pb(l) + COz(g)
Apx. 0 0 1 1
A/I'I +W +W - -
loopp. w w 1-w 1-w
Opoiwg
1_
K.=—(2)

. 1-w X .
Amo 1 Kat2 —— = — TPOKUTTEL
w 1—x

w=1-x dnAadn ta mol touv CO(g) kaw otig U0 LooppoTies ival Loa.

B.

To emwonpacpévo *0 Ba aviyveuBei otig ouoieg :

Pb*0(s), C*O(g), C*0(g)



Me tnv npooOnkn tou Pb*0(s) n tooppomnia dev dtatapaocostol aAld
oL avtibpaocelg ouve)ilouv kat e€eAiocoovtal HE TRV idLa ToxuTNTA TTPOG
TG 6U0 KateuBuUvoelg (Suvaplky LOoppPoOTia) HME OUVERELXL TO
enonpacpévo ofuyovo (*0O) va aviyvevetol o€ OAEG TIG OUOLEG TIOV
nepLéxouv O.



OEMAT

1.

H évwon B avtidpa pe to dpeliyyelo vuypo

0

I
HECAECH;*?H‘GCH;*C—H +2CuSO4+ 5MNaOH ——=
4 Br 3
H3C{CH;«?H€CH97CGDNE + 2NayS0, +Cu,0 + 3H,0
4 9
Br



Y.

AAKOOALKO AtdAuvpa NaOH

5.

0

||
3 HSC{CH;f?H%:H;—C—H +2K,Cr,0; + 8H,S0, — =
OH 3
3 Hg:{r:H;‘c—ér:H;fcooH + 2Cr,(S0,); + 2K,50,411 H,0
1 [|]| 9

2.

Ol. nnaon=C'V =0,05mol/L'0,02L = 103 mol

CHsCH(OH)COOH + NaOH — CH3;CH(OH)COONa + H,0
1mol 1mol 1mol
Avt/Map 103mol 103mol 103mol

Zto loodUvapo onueio to StdAvpa £xel oyko 30+20=50mL=0,05L kot
TMEPLEXEL MOVO TO mapayopevo aAag (CH3CH(OH)COONa) pe
OUYKEVTPpWON

-3

c=22""l_0,02M
5-10~<L
(mol/L)  CH;CH(OH)COONa — CH;CH(OH)COO" + Na*
Apx- 0,02 - :

TeA. - 0,02 0,02



To katiov Na* dev avtidpa pe to H,O0.

(mol/L) CHsCH(OH)COO" + H,0 —— CHsCH(OH)COOH  + OH
ApX. 0,02 - -
1/n -X +X +X
TeA. 0.02-x X X

K, 10714
K = = 5-1071
b7 K, 2-10%
k.  [CHsCH(OH)COOH] - [OH™] _ x> 5. 10-11
b= [CH;CH(OH)C00-] ~ 0,02—-x

x2=2-10"%-5-10"1 =10"12
x=10"°M = [OH]
pOH = —log[OH™] = —log10™% =6
25°C : pH+pOH =14
pH=14-6=8
B.
M(r.0) = "'Mr = 103+(3-12+6'1+3'16) = 0,09g

Ita 10g deiypatog nepiéxovrat  0,09g r.0.
2ta 100g w
Apa w =0,9g

Apa 0,9%w/w

3.

Nua=CV = 1'0,5 = 0,5 mol



CH;CH(OH)COONa + HCI —» CHsCH(OH)COOH  + NaCl

1mol 1mol 1mol
A/n X X X
(COONa), + 2HC @ — (COOH); + 2NadCl
1mol 2mol 1mol
A/N 10 2y g

Nnua=x+2Y =0,5(1)
n=CV=0,40,3=0,12 mol KMnO,

5(C00H)2 + 2KMnOg4 + 3H,SO; —— 10CO; + 2MnSO; + K>SO, + 8H,0

5mol 2 mol
xmol 2x/5 mol

5CH3CH(OH)COOH + 2KMnO4 + 3H,SO; —» 5CH3COCOOH +
2MnSO4 + K>SO4 + 8H,0

5 mol 2 mol

Y mol 2y/5 mol

KMnO;:0,12 = = + 2%
x+y=0,3(2)

Amno (1) kou (2) mpokUmteL x = 0,1 ko Y = 0,2.
Enopévwg

CH3CH(OH)COONa : 0,1 mol

(COONa);: 0,2 mol



OEMA A

Al.

4NHs + 50; - 4NO + 6H,0
4NHs + 30, - 2N; + 6H0

NH; avaywylki ovoia, O, oeldwtikn ovoia

A2,

‘Eotw x mol NH3 avtidpouv divovtag NO

kat y mol NHs avtidpouv divovtag N,

(mol) 4NH;3 + 50; - 4NO + 6H,0

A/N x X

(mol) 4NH3 + 30, - 2N; + 6H,0

A/n P /2
To peiypa mov napayetol neptéxet Xx mol NO, ¥/2 mol N,

To NO oeibwvetat arno to KMnO;,:

(mol)10NO + 6KMnO4 + 9H,S04 - 10HNO3 +6MnSO, +3K;S04 +4H,0

A/N xmol 6x/10

Newno, = € *V= 0,54 mol

%:0,54 - x =0,9mol

Eniong, Vuy.=22,4L

X+ % = 1mol — ¥ = 0,2mol



, , , Lo x _09_9
Onote o Babuog petatponnc NHs oe NO sivat: o 1111

A3.

o. H avtiépaon (4) sivat e€wBepun. Zopdwva pe Apxn Le Chatelier ot
e€wOepUeC avTOpAOoEL EUVoOUVTAL OE XAUNAEC OEpLOKPAOIEG OTIOTE N
Poén avavel tnv anoddoon tng aviidbpaonc.

[NO,]2 22

B Ke= Qoo ~ 11

V. Eddoov avéndnke n moootnta tou NO2 n O€on tng Loopporiag
HETATOMIOTNKE MPOG Ta SefLd . AUTO onUALVEL OTL EAATTWONKE 0 OYKOG
Tou Soxelov, n ieon aLENONKE KoL N XNHULKA LOOPPOTILAL LETOTOMIOTNKE
otnv katevBuvon mou mapayovrtoal Awyotepa mol aepiwv, otn
OUYKEKPLUEVN TtepinTtwon de€La.

mol 2NO +0; — 2NO;
XI 10 10 20
MetafoAn Meiwon oykou
A/nN -2X -X +2X
Xl 10-2x 10-x 20+2x

Edooov n noootnta tou NO, au§nOnke katd 25% LoXUEL:
20 +2x =1,25 -20

x =2,5mol



7l
Ko= [NO,]° _ \V

" [NOF? -[0,] ‘[5 ) 75

V) Vv

onovu npokumteL V =1,2L

Onote o0 0ykog eAattwOnke kata 8,8L

A4,

H abénon tng nieong, pe eAATTWoN TOU OYKOU, LETATOMLIEL TN XNILKNA
Loopporia mpo¢ TNV Katevbuvon mou mapayovtot Ayotepa mol
aepiwv. H avtidpaon napackeunc tov HNOs rou neplypadetat anod
™ XNMIKA e€lowon (5) ouvodeletal ano eAdttwon tTwv mol Twv agpiwv
(3 mol = 1mol) ondte suvoeitat o vPnNAR ticon.

AS.

H avapign twv dvo staAvpdtwv ocuvodevetal anod avribpaon HetagL
TWV SLAAUHEVWV OUGLWV.

Edv avtidpdcouv TARPWE o pLwvia Kot VITPLKO o&L To SLtdAupa rov Oa
npokLYPeL Ba eivan 6€vo efartiog Twv o§wviwv ov mapdyovtat oo
TOV LOVTLOMO TwV Lovtwv NH;* (dtomno).

Eav neplooéPer HNO3 1o StaAvpa Oa eivar 6§wvo sfautiog twv
ofwviwv novu mopayovtol ord ToV LOVILOHO Tou (Atomo).



Enopévwe neploocveL NHs.

mol NH; + HNOs3 - NH4NOs
apx 5V, 10V,

A/n -10V, -10V, + 10V,
TeA 5V,-10V, - 10V,

ZUYKEVTPWOELG OTO TEALKO StaAvpa:

Nt = 31OV
V,+V,
M NH,NO,—> NH. + NO;
[NH,NO,]= 10V, =C, i i
VitV, A/I'I Cz C C
M NH; + H,0 SNHI+0H_
Loop Ci-x x+C; 107

Ta Wvta NO, 8&v avtibpouv MPAKTLKA HE TO VEPO YLATL TPOEPXOVTaL
aro Loyupo ofu.

‘EXoupe:

_X(C,+x)
B C,-X
_XC2
.
Cl
C,=100C,
10V, :100.5V2-10V1
V1+V2 V1+V2

Ky

K,

10°=

OTIOU TTPOKUTITEL:

V1/V2= 50/101





