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AITANTHXEIX
OEMA A
Al «
A2 vy
A3 v
A4 o

O apOuog Tmv nhektpoviov pe nt{=4 givol icog pe 8 (vrootoPadec 3p kat 4s)
yio OA0 To. dtopa mov &yovv Z >19, agov £xovv cuopmAnpmbei avtég ot
vrootolPddes. 'E1ot, dev amotteiton 1 GUUTANP®OOT TNG GOUNG TOV GTOLXEIOV Yid
vo emAEEEL TN GOOTN ATdvVTNOT).

AS «

®OEMA B

B.1  o-Z, B-A, y-A, O-A, ¢&ZX

B.2 o Hévoon A &gt yevkd tomo C H,,iCOOH pe v=0.

Emeon oev oEewdmverat, dev givar to HCOOH, dpa 6a eivar v>1. H évoon
B divet mmv oaAloyovogoppukny avtidopaomn, omote eivor ™G HOPONG:
CHH2H+1CH(OH)CH3 ue ].LZO

Enredn xatd ™ 0€ppavon g B mapovsio yohikov, mapdyetor KapBovoaikn
évoon mov doev avdayetl To avtidpactiplo Tollens, dniadn ketdvn, Ba sivon

TEMKE pu>1

H évoon I' eivon g popeng CyHy,, i COOCH(CH;3)C Hyyq ko éxer méve
dtopa avBpaka, a@od &xer poprakd tmo CsHioO, kot wpoxdmter n oyxéon:
vH14+2+pu=5 = vtu =2

Me Bdon ta mopandve mpokvmtel V=i =1 Kol TPOKOTTOLV Ol GLVTOKTIKOL

TOTOoL:
A: CH;COOH B: CH;CH(OH)CH; I': CH;COOCH(CHj5)CH3

O ymukég eE1I0MGELS TOV AVTIOPAGEDV TOV TPAYUATOTOL0VVTAL, Eival:
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1 CH,COOCH(CHs)CH; + H,0

«—
—

CH;COOH + CH;CH(OH)CH;

CH;CH(OH)CH; +41, + 60H° — CH;COO™ + CHI; + 5I" + 5H,0

CH;CH(OH)CH; —“%'¢ 5 CH;COCH; + H,

B. Me Vv tpocONKn apLOATIKOD LEGOV GTNV LGOPPOTTIaL:
H+
CH;COOH,(, + CH;CH(OH)CH3, = CH3;COOCH(CH3)CHj (o) + H2Oq)

EAMATTAOVETOL 1] GLYKEVIP®GT] TOL VEPOD KOl GOUPMVA LLE TNV APy

Le Chatelier n ynukn wwoppomio. petatomiletor mpog v Katevdvven mov
mapdyetar vepd, OMAadT mPog T deEd, omdTE AVEAVEL TNV ATOO0CT NG
TOPOUCKELTC TOL EGTEPOL.

B.3 a. Adivua A

NH4A 5> NH, +A” NH; +H,0 = NH;+H;0"
Enedn| to pH tov dtoddpatog givar 7, mpémet Kot 1o 10v A” va avtidpd e to

vepo, oOLpmva pe ) ynukn e&icoon: A+H,O=HA+OH".
Emiong mpémet va woyvel Kya =K (NH,") = 107 dote [OH] = [H;07].

Enopévac to 0&d HA givan ao0evéc o&d pe Ka=107

Adiopa A,
‘Eot® n mol 1 mocdta tov NaOH mov mepiéyeton otov dyko tov V ml.
Enopéverg otov oyko tov 2Vml mepiéyovrar 2n mol NaOH. A@ov
TapoTNPELTOL 1| AAAAYT] YPOUATOS TOV SIHADHOTOG KATO TNV TPOGHNKN TV
2Vml dwwivpatoc NaOH Oa woydet:
Ny = NNaOH — 2n mol

Tn otiypn mov €yovpe mpocHécer Vml tov mpotvmov doivpatog NaOH
070 oAV (Ay) Tov o&éog HB &yovpe:

mol HB + NaOH - NaB + H,O

apywkd  2n n
Avt/map -n -n n
TEAKA n 0 n

Anhadn| Exovpe pubctikd diivpe HB, NaB tov omoiov 1o cuotatikd £xovv
ioa mol, Gpa kot ioeg ovykevipmoeic. Enopévac pH=pK,(HB) 1| K,(HB)=10".
Etoroyvel K, (HB)>K,(HA) ondte 10 0£0 HB givat ioyvpdtepo.
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B) K,(HA)< K,(HB) 1| Ky(A)>Ky(B).
AoV ta dwAidpata £xovv Vv d cuykEVTIp®OT, ot Bdoeic A', B elval
povompotikég kKot Ky(A)>K,(BY) woyver: [OH|,> [OH |5 ondte
pHxaa > pHnas-

B.4 a. To otoysio 34X; el miektpovikn doun: 1522522p63sz3p63d104s24p4 Kol
avikel oty 4" mepiodo kar 16" opdda.
Eotw 7y, 7, xav 73 ov atopkol apuol tov otoyeiov 2, X, kot X3
avtictoyo. Aoy 0 atopKos aptBpdg Tov X, Sweépel and avtdv ToVv X4
Katd 3, 0o SlokpivovLE TEPUTTOGELS:
Av wybder ot Z, = Z; + 3 = 34+3=37, 10 otoyeio X, Ba £&yer v
niektpoviakn dounon: 1s2s2p®3s?3p°3d'%4s? 4p°ss' kar aviker oty 3"
nepiodo. H mepimtowon avt amoppintetar, ywti to X, OVAKEL ©F
JPOPETIKN TTEPTOS0 ATO TO X;.
Apa 0o woydet: Z, =71 -3 = 34-3 = 31 ko 10 X, 0o £EL TNV NAEKTPOVIOKT)
dounon: 1522s22p63 s23p63d104sz4p1 omote avikel oty 4" Tepiodo katl otV
13" opddo.
A@ob 10 X3 avikel otnV 1610 opdda pe to i, 0o avikel otn 16" oudda ko
EMEON EYEL TN LUKPOTEPT] ATOUIKT] aKTIVOL 0O OAO TO. GTOLXELD TG OUAONG
avtig, 0o avikel oty 2" tepiodo. Avtd cvpPaivel yoti o po opndada tov
TEPLOJKOV TTIVOKO 1) OTOUIKT] OKTIVOL EAATTOVETOL OO KATM TPOS TOL TAV®,
@OV EAATTMOVETAL O APOIOS TOV GTIRASMV TOV GTOLXEI®V TN OUASAGS.
Me Bdon 1o mapandve, 10 X, 0o &gl 600 oTifadeg Kot dopun TeELEVTAIOL
niektpoviov 2p* apov aviket ot 16" opddo. Kat 1 AEKTPOVIAKT Tov Sopn
etvau: 1522522p4 ondte 75 = 8.

2vvomtikd, Exovpe: Z, =31 xou Z5= 8
To Xy avikel otnv 16" opdda kot otny 4" nepiodo
To X, aviket otnv 13" opdda kot otnv 4" nepiodo

To X5 avikel otnv 16" opdda kot oty 2" mepiodo

[ TA @EMATA IIPOOPIZONTAI I'lA AIIOKAEIZTIKH XPHEH THE ®PONTIETHPIAKHE MONAAAX | LEAIAA: 3ANO 12 |
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B. Katd unkog pog meptdoov Tov TEPLOOKOV TIVOKO 1| OTOMKT OKTIiVOL TV
otoyEimv ehatt@veTal and aplotepd mPog T 0e&ld. Avtd givan cuvémeln
™G aVENCNG TOL ATOUIKOL aplBUoV, OTHTE Kol TOV SPAGTIKOD TLPTVIKO
@opTiov TOV ATOUMV Apo Kot TG 1oxLpOTEPNS EAENG TV NAEKTPOVIOV NG
eEmtepkng oTadag amd Tov TupNVa.

Otav peyoimver n atopikn axtivo, avEdvel Kot 11 LEST amdGTacT] TOV Lo
LOKPVOD MAEKTPOVIOL amtd TOV mupnva, omdte lottdvetal 1 EAEN TOL
NAEKTPOVIOV OO TOV VPNV UE OTMOTELEGHO VO LEUDVETOL 1 EVEPYELN
LOVTIGLOV. ATO T TOPOATAVED GUUTEPAIVOVLE OTL:

To Z; &xel peyoldtepn evépyela 10vtiopol omd 1o X), ywti Ppioketal mo
oe&1d oty dw mepiodo: E; (X)) > E; 1(X,)

To X5 &yel peyadvtepn evépyelo 10VTIopoL and o X4, yiati PpickeTot mo
névo oty i opdda: E; 1(X3) > E; 1(Z)

Telxd, £yovpe: Ei1(X2) <E;ii(Zy) <E;1(Xs)
OEMAT
.1 a.
A: CH;CH,OH B: CH;CH=0 I': CH;COOH
A: CH;COOCH,CH; | | E: CH;CH,CZ Z: HCOONu
®: CH;CH,CN A: HCOOCH,CHj;

B. Zmv évoon O mov €&yer ovvroktikd tOmo CH3CH,C=N 1o dtopo
avOpoka mov evovetar pe to GTopo almtov (TpmAOg OeGUOGg), £xEl
vBpWIopo sp. Ta GAka 500 GTopa GvOpaka, £xovv VEPISIGUO Sp°.

I'2 Ta wopepn arkvrofpopidie pe tono C;H;Br eivan 6vo: To CH3;CH,CH,Br
(tpomvrofpmpiscro) kot to CH;CH(Br)CHj; (1conpomviofpmpioro) pe ko

Mr=3-12+7-1+80=123
‘Eoto 611 £rovpe x mol amd 1o Kabe Eva, apov To pelypo ival 1IGOUOPLOKO.

M, =0y +my =n - Mn +n, - Mr, =123x +123x = 246x =

= 24,6 = 246x = x = 0,1 mol

Avtidpovv Kot ta 600 aAkvrioBpopida pe voatko didivpo NaOH mg e&ng:

[ TA @EMATA IIPOOPIZONTAI I'lA AIIOKAEIZTIKH XPHEH THE ®PONTIETHPIAKHE MONAAAX | LEAIAA: 4 ATIO 12 |
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mol CH;CH,CH,Br + NaOH v ,  CH;CH,CH,OH + NaBr
apy K 0,1
TEMKA - 0,1

mol CH;CH(Br)CH; + NaOH e ,  CH;CH(OH)CH; + NaBr
apyIKa 0,1
TEMKO - 0.1

Ot evdoelg mov Tapdyovtol, eival ot avtioToreg AAKOOAES TOL ATOTELOVV TO
petypa My, A@ov 1o petypa M, yopileton 6e dvo ica pépm, to kdbe uépog Oa
neptéyet 0,05 mol amd v kabepion GAKOOAN.

a. Kat ot ovo akkooreg oEerdmvovion and K,Cr,07 og eéng:

3CH;CH,CH,0H + 2K,Cr,0; + 8H,S0O, — 3CH3CH,COOH + 2Cr,(SO4); + 2K,S0, + 11H,0

Avtidpovv 0,05 mol CH;CH,CH,OH pe 03’1 mol K,Cr,0,

3CH3CH(OH)CH; + K2Cr207 + 4stO4 — 3CH3COCH2 + CI‘Q(SO4)3 + KQSO4+7HQO

Avtidpovv 0,05 mol CH;CH(OH)CH; pe 0’;)5 mol K,Cr,O;

Ta cvvolkd mol tov K,Cr,O;7T0v amaitovvIot Yo TNV TAT P 0Eeidmon tov

TPOTOL PEPOVG, slva:
n 0,05

nm”=%+0’05=O,05molc=£:V=—— = [F=025L 75 250mL
3 3 V c 02

B. Katd m 0éppavon tov devtepov pépovg pe Cu moapdyovtal ol avIicTouy e
KaPPOVOMKES EVDOELS:

mol CH3CH2CH20H Cu_300°C N CH3CH2CH=O + H2
apPyIKA 0,05
TEMKO - 0,05 0,05

mol CH;CH(OH)CH; _ < swc . CH;COCH; + H,

aPYIKEL 0,05
TEMKA - 0,05 0,05

TA OEMATA IIPOOPIZONTAI I'TA AHOKAEIXTIKH XPHXH THX ®PONTIETHPIAKHX MONAAAX | LEAIAA: 5 AIO 12 |
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To petypo M3 mov mpokOmTEL, TEPLEYEL TNV TPOTAVAAT KAl TNV TPOTAVOVT).
ATd 11 300 aVTEG EVDOGELS, LOVO 1] TPOTAVAAT aVAYEL TO PEALYYELO VYPS Kt

otver ilnua Cu,0, g e&ng:

CH;3;CH,CH=O0 + 2CuSO4 + 5SNaOH — CH3CH,COONa + CuyO|+ 2Na,SO4 + 3H,O
Avtopovv 0,05 mol CH3;CH,CH=0 ka1 mapdyovtor 0,05 mol Cu,O

Apa mpoxvrtovv| 0,05 mol Cu,O

OEMA A

Al.

H avtidpaon mov mpaypatomroteital, aivetol Toapukatm:

mol 2NH; + 3CuO0O — N, + 3Cu +

aviwpohv  n nepiooeia
TEAKA - /2
To aépro mov mapdyetat eivar to Ny: » _r_2%
" o YNy, 24
= 7=01 = n=0.2 mol

. . ; 3n3-0,2
a. To oteped mov mopdyston eivon o Cu: n,., = > =

3H,0

3n/2

1, = 0,3 mol

B. Ta mol g NH; mov aviédpacav sivar n, Ommg PoiveTol TAPATAV®.

Apa avtédpacav: | ny, = 0,2 mol

TA OEMATA IIPOOPIZONTAI I'TA AHOKAEIXTIKH XPHXH THX ®PONTIETHPIAKHX MONAAAX
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A2. To dwarvpa Y1 nepiéyxet NH; ovykévipmong C=n/V=0,2/V mol/L

VL 6. HCI VL & NH,CI 2V L
Y2 Y3 0. NH4C1 C NH4Cl1 =C/2 M

O wvtiopodg Tov 1oyvpov o&Eog HCI éxel og e&ng

mol/l. HCl + H,0O — H;0" + CI
apywd C/2
TEMKA - C2 C2

To NH4Cl duictator g €Ng

mol/L NH,Cl — NH,  + CI
apywd  C/2
TEAKA - C/2 C/2
To 16v Tov NH, " avtidpé pe to H,O v v emidpaon kowow 16viog H3O' and

tov ovtiopo tov HCI

mol/L NH,” + HO0 < NH; +  H;0"

aPYUKEL C2 - C/2
ovtiCovtal X -
Tapdyoviot - X X
TEMKA C/2-x X C2 + x

, , + o _ Novr (NHI) — i
O Badudc wvtiopov tov NHy eivon o = —napl (VH?) > a= c 1)

2

TA OEMATA IIPOOPIZONTAI I'TA AHOKAEIXTIKH XPHXH THX ®PONTIETHPIAKHX MONAAAX | LEAIAA: 7 AIO 12 |
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C C
¥ x-(x+—-) x-—
I'a 10 WVNHy woydet: K ) =%[1{30] =K, = 2 ~ 2 o and
"D [NH; ] c.. c
2 2
. . C C
™ oxéon (1) éovpe: K, =a =K, =10K, ) =

= 1=5C = | C=02M

H mocémta g NH; mov dwpifdotnke oto doyeio A (0,2 mol), dwwhdvOnke
TANPOS 6TO vePO Kot dnpovpyeitan ddivpa Y1 ovykévipmong C mol/L wov
onmg Bprkape givor ion pe 0,2 mol.

. n 0,2
Apa CNH}=%:>V=O’2 = |V=1L
VL VL 2VL
0. NH3 + 0. HCI — | 0. NH,CI
0,2M 0,2M C nhact =0,2V/2V=0,1 M
Y1 Y2 Y4

Exo avapeiEn pe avtidpaon. Bpiokm apyucd to mol tov HCI kot g NHj kot
Kavo TV aviidpaot.

mol NH3 + HCI — NH4C1
apyIKd 0,2V 0,2V -
aVTIOPOVV 0,2V 0,2V -
TopAyovToL - - 0,2V
TEMKA 0 0 0,2V
Bpioka m C tov NH,CL: Cy, = ”N;*” _ 052 'VV = Cyp iy =0.1M

Exo mhéov éva dtdivpa drotog.

mol/L. NH,Cl — NH;" + CI
apywa 0.1
TEMKA - 0,1 0,1

TA OEMATA IIPOOPIZONTAI I'TA AHOKAEIXTIKH XPHXH THX ®PONTIETHPIAKHX MONAAAX | LEAIAA: 8 AIO 12 |
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mol/L I\H‘I4+ + HzO = NH3 + H30+
aPYIKEL 0,1 -
ovtiCovtal ] -
TopAyovToL - W W
TEMKEL 0,1-y \ ]
= KW
a(NH}) Kb(NH3)
[NH,][H,0"] _ l//z l//z — 1
. = o~ =,0,1- K H;0']4,=40.1-K 2
a(NHy) [NHZ] 0’1_1// 0’1 :>‘V a = [ 3 ]4 a ( )
VL VL 2V L
6. NH;0.2 M + | 6.NH4,C10,2M — | 6. NH; C \y3=0,2V/2V=0,1 M
Y1 Y3 0. NH4C1 C NH4Cl =O,2V/2V=0,1 M
Y5

' v NH;: Cps = 0,1 M I'a o NH4Cl: Coe = 0,1 M

To mopandve cuoTua arotehel Eva PuBpiotucd Ardiopa

T t0 ovGuyég Cevyog NH; - NH, " woydet: K, . = K,

Kh(NH;)

AoV oydovv ol Tpoceyyicels, 1oyvel n oyxéon Henderson - Hasselbach

pHs=pK, + log Cione = pHs=pK, + log

o&éog ’

1:>pH5 pK, =

K K

= [H;0"]5= K = —r— =—— | [OH]s=K, ., |3)

a(NHJ) [OH"]; Kb(NHﬂ

['vopilovpe 6T Y100 Too Stoddpota Y4 kot YS mov mopdyovtal ioyvel 0Tt

[H;0'],= [OH]5s kat amd ™ oyéon (3) &xovpe: [H;0' 4= K BONH,)

Ko and m oyéon (2) Pyaiver ot J0.1-K, = K,y ) =

KW

_ 2 _ 2
0,1 Ka(NHI)_(Kb(NHS)) = 0,1 = (Kb(NHB)) =

b(NH3) b(NH3)

TA OEMATA IIPOOPIZONTAI I'TA AHOKAEIXTIKH XPHXH THX ®PONTIETHPIAKHX MONAAAX
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3 _ -15 — -5
= (Kb(NH3)) =107 = Kh(NH3)_ 10

Y1 10 ovlvyéc o0& NH, ' 1oyvst: K

Avdivpa Y4

K

w

0™

a(NHI) K

b(NH )

[Hi0' ] =y =/0.1- K, =/0,1-10° =410 = 10~
pH, = -log[H;0"]4= -log10” = |pH,=5

Aviivpa YS

pHs = pK, = pHs=-logl0® =| pHs=9

A3.
1 L
0. NH,Cl
C N4 =0.2 M
Y3

VL
+ | 8. NaOH
0.2M

Eivat 6gdopévo 61t [OH = 10% [H;0"]
Ivopilovpe eriong 6nt [H;O'][OH]=K,=10"" = 10* [H;0"*=10" =

[H;0'] =

107"

10®

10—5 = a(NH})

Awdiopo
[OH]= 10® [H;0"].

=10% = [H;0']=10™" kar pH=-log[H;0"] = -log107'' =11

TA OEMATA IIPOOPIZONTAI I'TA AHOKAEIXTIKH XPHXH THX ®PONTIETHPIAKHX MONAAAX |
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AIEPEYNHXH.

i) 'Eoto 0t & minpn avtidpaon peta&d NaOH kot

NH,CI oniadn yua to NaOH: n=0,2mol = % =0,2= | V=1L

Exo avapeitn pe avtidpaon. Bpiokw apyikd ta mol tov NaOH kot tov
NH,4CI kot kéve v avtidpaon.

mol NH,Cl + NaOH — NH; + NaCl + H,O
apyIKd 0,2 0,2 -
AVTOPOLV 0.2 0.2 -
TopAyovToL - - 0.2 0.2
TEMKO 0 0 0.2 0,2

Ta 16vta wov mapdyovtat and ) didotacn tov NaCl dev aviidpodv pe 1o
vepo.

Bpiokm ™ cvykévipwon g NH : C=n/V=0,2/2=0,1 M
3

‘Eva tétoto o1divpo NH; wovtiCetan

mol/L NH; + H,O - NH, + OH
aPyIKE 0,1 -
ovtilovtal ® -
ToPAyovToL - ® ®
TEMKA 0,1-o ® ®
n - 2 2 2
g = MLOH] 07 o7 s @ = 1o = 107
: [NH,] 0l-w 0,1 0,1
e K 10"
Apo, [OH]=107 H;0'|=——»— = = [H;0']=10""
po [OHT] [H;07] OH . 107 [H;07]

pH=-log[H;0"]=-log10"'=11

To pH tov dtahdpatog mov mpokvmtel eivan i6o pe to embountd pH.

Apa 0 6yKkog tov daivpatog NaOH mov Oa tpocécm eivon 1L

[ TA @EMATA IIPOOPIZONTAI I'lA AIIOKAEIZTIKH XPHEH THE ®PONTIETHPIAKHE MONAAAX | LEAIAA: 11 AIO 12 |



ΣΤΕΛΙΟΣ
Rectangle


OMOZMNONAIA

E

NOUT LI LNOLdO®

OMOZIIONAIA EKITATAEYTIKQN ®PONTIZTQN EAAAAOX (O.E.®.E.) — ETANAAHIITIKA ©EMATA

EITANAAHIITIKA OEMATA 2016

S [e]

NUOMILAIVIVUMZI

w
o
<
<
<
<
w

ii) Avn>0,2
‘Exovpe tehikd ektdg and NH; kot mepicoeio ioyvpng faong dpa pH > 11
amoppimteTon.

iii) Avn <0,2
‘Exovpe telhkd extdg amd NH; wor mepioosio NH4Cl dpa pH < 11

amoppimteTot.
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