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AITANTHXEIX

OEMA A

A.1—- 0,

A2y,

A.3- B,

Ad—y,

A.5— a. AdBog, B. Zwotd, v. AdBog, 0. Zwotd, €. Adboc.

O®EMA B

B.1.

a. Méypt to otoyeio X5 N evEPYELL TPMOTOL 10VTICUOV OGLEAVETOL KOl OTN

GUVEYELDL OTO OTOVYEID 2 TOPOTNPOVUE OTOTOUN KOl GNUOVTIK UEI®ON.
Apa 1o otoryeio Xs eivar evyevég aépio (18" opdda) kot o oTorEio X 0poD
glvan 1o emduevo otoyeio, Ba PpiokeTon otnv TPOTN OUddAL TNG ETOUEVNS
neprodov. ‘Etot, pe Pdon v ahinrovyia Tov atopikov apbpav Ba sivol:
To otoryeio X1 otqv 13! oudda, to otoryeio X, otnv 14" opdda, T0o otoryEio
Y3 otv 161 opdda, to otoyeio Xy otnv 17" opdda, to otoyeio Xs otny 18
opdda T OTOLKEID L6 OTNV TPAOTH opdda (tng emdpuevng meptddov) Kot To
otolyeio X7 otnv 0evTEPN OpAda otV o1 TEPindo pe 10 Xg. To oToryeio Xy
EXEL TN UEYOADTEPT EVEPYELN TPMOTOL LOVIIGHOL TNHG OUAONG TOV, Apa. €ivat
10 TPM®TO 6TOLYEL0 TNG opddag Tov (17" oudda), kabmg o€ kabe opdda TPOg
ToL TV 1) EVEPYELD TPMOTOL 1OVTIGHOL OLEAVETAL, ETOUEVAOC Bal aVIIKEL 6T
devtepn mepiodo. 'Etol, 1o otoyeia X; €wg s aviKovv otnv dgvTepn
7eP10d0 Ko T oTOLYEID L6 KO X7 OVI|KOLV GTNV TPiTn TTEPT0O0.

To 3¢ eivar; 1£25°2p°3s" ko 10 T7 eivan; 1525°2p°3<. Otav 10 otoryeio Zg
YOVEL TO TPOTO TOVL NAEKTPOVIO amoKTd dopr| 1525°2p° mov eivan otadepn
dopn evyevolg aepiov Kt omouteiton HEYAAN EVEPYELX Y10 VO OITOGTOGTEL TO
devtepo niektpovio. Katt tétoto dev cvpPaivel pe to otoryeio X7, apa n
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EVEPYELDL OEVTEPOV 1OVTIGHOV TOV GTOLXEIOV Xg €lvol PEYOALTEPN OO TV
EVEPYELX OEVTEPOV 10VTIGUOV TOVL GTOLYEIOL X7

To otoyeio M omv wphtn Souy Lewis oynuatiler to v M*, dpa 1o
otoryeio M avnkel otV TPOTN OUASH TOL TEPLOOKOV TIVOKO ETOUEVMG
glvoil T0 6ToLYElo 6.
.. . ]2
A— Iﬁ — A:
DA:

A6 to 10V PAémovpe 6tL T0 otoryeio A mov oynuotiler durhod deoud Oa
gival 1o otoryeio X3 mov avikel ot 16" opdda. To otoyeio E oynuarilet
TEGGEPIC OUOLOTOAKOVG SEGUOVG KO TOTOYPOVA TO 10V £XEL POPTio —2, Gpal
10 E avker omv 14" opdda tov 7mEPodikov mivoake omAady sivar To
otoyeio ,. To otoyeio E (mov eivan 0 ¢C) éxet oy 1525°2p" Snhady &gt
dvo povinpn niektpoévia omv e€mtepikny otofdoa. o va oynuparticet
TEGGEPIC OPOLOTOMKOVG SEGHOVG TPETEL | dopr ToL va yivel 15252p° kot
va kével vPpdiopd SP GoTe vo. pmopet voL oynuatioet 36 kot £va T Seopo.
Ymv devtepn doun Lewis 1o otoryeio Y oynuoartilel Tpeg opotomoikong
deopovg ko pével pe €61 nhektpovia oty e€mteptkn tov oTo1Pdda, ympig
VO OTOKTHOEL OKTAOM NAEKTpOVIMV otnv e£mTEPIKN Tov otofdda. Avtod
givar 1o ototyeio X1. To otoyeio 1 (mov eivon to sB) éxet Sopn 1$25°2p"
dMradn €xel Eva povipec niektpdvio oty e€wtepikn Tov oto1doa. I'a va
OYNUOTICEL TPELG OUOIOTOAKOVG OECUOVC TPEMEL 1) O] TOL Vo Yivel
15252p° kou vo. kéver vBpidiopd S dote va oynpartiost 3o deopovc. To
otoryeio T oympuorilel évav opotomoiikd deGHO Kl €ival TO GTOLYELO X4 TOV
avijkel otV 17 opdda Tov meprodikod mivaka (1525°2p°3°3p°, dpo. Exet
éval Lovipeg NAEKTPOVIO).

To v expalel v mbavotta var Ppedei 10 NAEKTPOVIO GE £voL OpIoHEVO
GNUELO TOL YWPOL YUP® ATO TOV TLPNVA.

> 0éon Ay =0,1  dpo w?=0,01

> 0éon B: y = -0,3 dpa y*=0,09

Anradn, n mBavotnTa va Bpicketar to niektpdvio ot BEon B eivon evvid
QOPEC peyolvTepN atd 060 otr BEon A.
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B.2. a. Yzrdpyovv 3 tpdmot yia va tapackevaotel | 3-uEBvA0-3-eEavoin:

CH,
+H,0
CH5CH,CH,MgCl + CH\;CHZiZCH3 — 275 CHyCH,CCH,CH,CH;
CHs
+H,0
CH3MgCI + C|_|3CH2CCH2CH2CH3 —_— CH3CH2CCH2CH2CH3
O OH +Mg(OH)CI
CH;

+H,0
CH;CH,MgClI + CFbC||:CH2CH2CH3 — 27> CH,CH,CCH,CH,CH;

O OH +Mg(OH)CI

+

CH;CHCOOH + CHCOOH=—= CHCOOCHCOOH + HO

|
OH CHa

+

H
CHLCHCOOH + CHCH,OH<——== CHCHCOOCHCHj + H,0

|
OH L

CH3C|2HCOOH +2Na—> CJEHCOONa + H

OH ONa

| TA OEMATA ITPOOPIZONTAI I'TA AIIOKAEIXTIKH XPHYH THY ®PPONTIETHPIAKHY MONAAAY | XEAIAA: 3AIIO 11 |
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B.3. 1) Ezre1dM ta dtodvpara mov pag divovrat Exovv 0ia cvykévipmon 0,IM ko
YPNOUOTOI0VE 160VG OYKOVGE, 6€ KGOe mepintmwon maipvovue ioca Mol oo
k@0 mAiektpoAvtn. Emiong oe Oleg 11 avtidpdoelg mov yivovton, m
avoroyio Mol ov avtidpodv o1 NrekTpoAvTEG HeTa&d Tovg eivon 1:1.

And Tic moparnpnosic o kot B:

To d1dAvpa oto doyeio 1 mpénet va pmopel va dwoel factkd didlvua pe to
dtlvpa 6to doyeio 4 ko 6&wvo didivpa pe o didAvpa oto doyeio 5. Avtd
unopei va o kéver povo to ddivua NH4Cl (to HCI dev pumopet va ddoet
Pacud ditdhvpa pe kavéva amd T dtodvpata towv doyeiov 4, 5, 6kat to
KCI dev umopel va ddoel 6Evo didhvpa pe Kavevo amd To SIHADUOTOL TV

doyeiowv 4, 5, 6).Enouévag Oa eivou:
Aoyeio 1 NH,Cl,

doyeio 5 NaBr.

Amo v mopatnpnon v:

A@ov oto doyeio 5 givon to NaBr oto doyeio 2 Ba givar to KCI yia va
TPOKOTLTEL OVLOETEPO dLdAV U (KOODG 6TIG GALEG SVO TEPMTMOGELG TPOKVTTEL

6&wo dtihvpay).

‘Etot oto doyeio 3 givan to HCI (apov Bprixape oto doyeio 1 1o NH4Cl ko

oto doyeio 2 to KCI).
And Vv mopatnpnon o:

Y10 doyeio 3 eivon to HCI dpa oto doyeio 4 Ba givar to NaOH yia va
TPOKOTLTEL 0VLOETEPO ddAvua pe avapeltn tovg (apov &xovue TANPY
eovdetépmon kabng eivan 160G 0 ap1Opog v Mol tovg ki eivan 1oyvpd 0&L

ue wyvpt féaon).

210 doyeio 6 mov amopévet givan 1 NHa.
Apa tehMKa etvat:

Aoyeio 1 NH,CI

doyeio 2 KCI

doyeio 3 HCI

doyeio 4 NaOH

doyeio 5 NaBr

doyeio 6 NHs.

2) Tlopoaokevég Tmv puOUIGTIKOV oAV HAT®V:

1% tpodmoc: avaperyvim to didhopa HCI 6to doygio 3 kat 1o didhopa TG
NH3 ot0 d0ygio 6, pe avaroyio OYK®V TETOI0 OGTE VO TEPICGEVEL AUUDVIOL.

NH; + HClI— NH,CI

2 tpémog: avaperyvim to dtdAvpua NH4Cl 610 doyeio 1 kou o didhopa

NHj3 ot0 60yeio 6 pe katdAAnAn avoioyio OYKoV.

TA OEMATA ITPOOPIZONTAI I'TA AIIOKAEIXTIKH XPHYH THY ®PPONTIETHPIAKHY MONAAAY
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3* 1pbdmog: avaperyvom to didhvpo NH4Cl oto doyeio 1 pe to didAvua
NaOH 610 doyeio 4 ue avoroyio dykmv tétota dote va tepiocedel NH4CI.

NaOH + NHClI - NaCl + NH + HO

Kot pe toug 3 1pdémovg Oa mpEMEL 01 GUYKEVIPOGEIS TOV EVOCEDV TOL
PLOGTIKOD SIAADUATOS TOV TPOKVTTEL, VAL UV S1APEPOVY GTLOVTIKA Ko
otV 18aviKN Ttepintmon Tpénet va eivon ioeg, ®oTe T0 PLOUICTIKG dStdAvua
VO €YEL IKOVOTOMTIKT PUOIOTIKT] 1KOVOTNTA.

OEMAT

I'.1.

CHj

B - CH4CH,CHCH;

OH

I' > CH;COOH

A = CH4CH,CHCH;

|
Cl

CH,
OH

Z - CH4,CH,CHCOOH

CHy

| TA OEMATA ITPOOPIZONTAI I'TA AIIOKAEIXTIKH XPHYH THY ®PPONTIETHPIAKHY MONAAAY

| TEAIAA: 5 ATIO 11 |




w
o
<
<
<
<
w

OMOZNONAIA

E

NOLZXZI1NOGGdGO®

OMOZIIONAIA EKITATAEYTIKQN ®PONTIZETQN EAAAAOZX (O.E.®.E.) —EITANAAHIITIKA OEMATA

EITANAAHIITIKA OEMATA 2015

gt E_3X130(a)

S [e]

NOMILAIVIVUXMI

B. Ta otdoia g ahoyovo@opuikng avtidpacng tg évoong B pe didivpa
[,/NaOH eivau:

CH3CH2C|ZHCH3 il — CI§CH2(”2CH3 + 2HI
OH O

CH3CH2?|ZCH3 + 3 —> CI§CH2?|ZCI3 + 3HI
O O

CH3CH2?|ZCI3 + NaOH—»> C}CH,COONa + CHj
O

I'.'2. H évoon oto doyeio A avtidpd pe vatplo ko divel €miong 0AOYOVOPOPLIKT
avtiopaon dpa n CHeO Ba eivaor 1 CH3;CH,OH. H évwon oto doyeio I’
avtopd pe vatpilo apa Ba givon 1o CH3;CH,COOH. Emopévmg n évoon C,H40,
(0&0 M eotépoag) dev avtdpd pe vatpio, dpa givar 0 eotépag HCOOCH. H
évmon oto doyeio A divel aAoyovo@opuikn avtidpact (eAAd dev avtidpd pe
varp1o) ki avtidpd pe avtidpaotipro Fehling. Apa eivan 1 CH;CH=0.H évoon
oto doyeio E avtidpd pe avtidpaoctipio Fehlingdpa eivor okdetion, dniadn n
evoon CzHgO givau n CH;CH,CH=0.

A — CH3;CH,OH,

B - HCOOCH,

I' > CH;CH,COOH,
A — CH;CH=0,

E —» CH3;CH,CH=0.

r.3.
m 1182

0,3 mol
M g 394

m 216

=0,2 mol
108

Ny =

g
A mol
2NV 0AOYOVOQOPUIKY] OvTIOPAoT Ol OpYOVIKEG EVOGELS avTiopohV Ko
napdyovtar pe ovaroyioo mol 1:1, énwg mpoxdmtel omd THV YNUIKY TNG
egiowon. Ztnv avtidpaocn ¢ oardebone pe o Tollensonwe mpoxvmtel amd v
mukn g e&iowon, o apBudc mol tov nuatog Ag eivon Srhiolog amd Tov
ap1Bud mol g oardebione. Apa ta mol g addetiong eivon 0,1 molkt exedn to

TA OEMATA ITPOOPIZONTAI I'TA AIIOKAEIXTIKH XPHYH THY ®PPONTIETHPIAKHY MONAAAY | YEAIAA: 6 AIIO 11 |




OMOZNONAIA

E

NOLZXZI1NOGGdGO®

OMOZIIONAIA EKITATAEYTIKQN ®PONTIZETQN EAAAAOZX (O.E.®.E.) —EITANAAHIITIKA OEMATA

EITANAAHIITIKA OEMATA 2015
B” ®AXH

S [e]

NOMILAIVIVUXMI

w
o
<
<
<
<
w

E_3X130(a)

uiypa ivan ioopoptlokod, ta mol kabe évoong eivan 0,1 mol.Exedn ta mol tov
CHI; eivn 0,3 mol, ocvumepaivoope o611 k1 ot 3 gvioelg divouv v
aloyovopoppukn avtidopaon. Opmwg 1 povadik) oAdehon mov  divel
aroyovoopuxi avtidopaon eivor  CHCH=0.

‘Eotm n akkodin C,Hyy+10OH k1 1 ketovn CH, 0.

muwuon:og = rn.l.+ rnZ+ ms

muwuon:og = n.I.Mrl + nZMrZ + nﬁMrS

14,8 = 0,1(14+18) + 0,1(14+16) + 0,144

apa Tpokvmtel: v + kK = 5k emeldn 1o (k) avagépetar og ketovn k > 3. Opwg
TPETEL K1 1] AAKOOAN VoL O1veEL AAOYOVOQOPUIKT avTidpacn apa v > 2.

‘Etot, povadikn Avon eivar: v = 2 kon k = 3. AnAadn o1 evoelg givar:

A CH3CH,OH

B CH;CH=0

' CH;COCH;.

Ot ymikég e£16MOELG TV OVTIOPAGEMY TOV TPOY LATOTOWON KAV ivat:
CH3;CH,OH + 4, + 6NaOH — HCOONa + CH{ + 5Nal + 5HO
CH;CH=0 + 3} + 4ANaOH— HCOONa + CH{ + 3Nal + 3HO
CH;COCH; + 3, + 4ANaOH— CH3;COONa + CH{ + 3Nal + 3HO

CH3;CH=0 + 2AgNQ + 3NH; + H,0 - CH;COONH, + 2Ag + 2NHNO:s.

| TA OEMATA ITPOOPIZONTAI I'TA AIIOKAEIXTIKH XPHYH THY ®PPONTIETHPIAKHY MONAAAY | YEAIAA: 7 AIIO 11 |
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OGEMA A
A.l.

1_ 2 3, _ _ o _

————— dpa o = 20 ko oz = 3o. loydet: ;= 2¢ ko ¢, = 3Gs.

al aZ aB

A.2.

Emeion 1oyvovv o1 mpoceyyicelg Exovpe:

Ku =01°Cy

Ka2 = 02°C, = (2a)°2¢; = 80,°C, = 8K

Ky = (132C3 = (3&)2C1/ 3= 3(112C1 =3Ku

Apa Ky > Kz > Ky = 0, > 03 > 04, yiati pe avénon g Oeppoxpaciog
av&aveton n K, tov 0&€oc, kabhg 0 10vTIopog eivar evoobepun avtidpaon ki
K, e€aptatan amd v Beppokpasio.

a.

Ba(OH), —» B&* + 20H
0,005 M
20,005=0,01 M

A@ov 1o dtihopa g (A) €xet to 1610 pH pe to didhvpa tov Ba(OH),, ba
&yovv kou TV ida [OH] = 10% M.

CHzsNH, + HO S CHauNHs" + OH
[coppormiac C—xC X XM

Agov [OH] = 10°M = y = 10

2 4
X 104=10 LM
C (o

K

b(A) ~

na =cV =0,1 mol.
Na = M/Mry < Mrp =45 14v + 17 = 45 v = 2.
Emeion n (A) eivou mpototayng apivn ivanr 1 CHzCHoNH, (cuboiapivn).

|) CH3CN + Z‘Iz —> CHgCHzNHZ
i) CH3CH,CI + NH; — CH;CH,;NH, + HCI
N CH;CH,CI + NH; — CH3;CH,NH;3Cl kou ot cuvéyeia
CHCH,NH;Cl + NaOH— CH;CH,NH, + NaCl + HO.

ZoVTaKTIKA 1oopepng pe v opivn (A) eivon 1y devtepotayng apivn (B)
(CHg)oNH 1y CHsNHCHj3 (Siuebviapivn).
(CHg):NH + HCI — (CHs),NH,CI.

TA OEMATA ITPOOPIZONTAI I'TA AIIOKAEIXTIKH XPHYH THY ®PPONTIETHPIAKHY MONAAAY | XEAIAA: 8 AIIO 11 |
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A.3.

A.4.

HA +KOH —» KA +H,0
Nkon = ¢V=0,05 mol.

['a 10 16000vapo onueio oyvel: Nkon = Nya = 0,05 Mol Apa to didAvua ot0
1oodvvopo onueio mepiéyel povo 0,05 molKA.
Y1t ovvéyela tpocsbétovue HNO3, nipoz = ¢V = 0,025 mokot mparypatonot-
glton n avtidpaon:
KA + HNO; —» KNO;3 + HA
apywcé 0,05 mol 0,025 mol
avtidpovv 0,025 mol 0,025 mol
TapaLy. 0,025 mol
temxka 0,025 mol 0 0,025 mol

Apa tedxd £xo puOpiotikd dtdhvpo HA/KA pe Corsoc = Graone = 0,025/V.
To KNQO; 6ev emnpedletl o pH tov doivparog.

A6 tov Seiktn HA Bpiockovpe v [H30"] Tov Stakvpatoc kabbg 1oydet:
[HA] = 1000A7].

K. = M 108 :[ HOT[ A]

< [H.01=10°M
A HA 1000 ] [H0]

Apa yio To pLOUICTIKO S1dAVNA, OPOV 1GYVOVV 01 TPOGEYYIGELS Ba Elvar:

0,025

+ Coi 5 V -5
[H3O]:KaHA <10 :KH{AWZSC}KH{A:]'O

\Y,

Baong

a. Bpiokw véeg ocuykevipdoelg HeTd TV AVAUEIET TOV SIIAVUATOV:
Vi =100 mL=0,1 L.

CyVar,  0,2:0,05

Chaon = a{}l;px = 0.1 =0 M= QHSCOONa
NaOH - Na" + OH , CHCOONa— CH;,COO + Na
0,1 M 0,1 M
0,1 M 0,1 M 0,1 M
0 0 0,1 M 0,1 M
CH,COO + HLO S CH,COOH + OH
,1-x~ 0,1M X M X+ &0,1M

0
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A@ov 1oybovv o1 Tpoceyyicelg Oa ivat:

K, =

K, 10" g x-0,1
=—— =107, K, =
K 10 0,1

a

=10° < x=10"

Apa [CH;COOH] = 10° M.
Amo tov awtoiovtiopo tov H,0:

2H,O0 S H;O" + OH
vy M yM

[OH]s = 0,1 +y ~ 0,1M, K,, = 10" < [H30'][OH] = 10" <
oy0,1=10" < y=10"
Apa and Tov awtoiovtiopd tov H,O n [OH] = 10 13 M.

B

‘Eoto 611 6o tpocBécovpue B mol HCI.

Nucr = ¢V = 0,20,1 = 0,01 mol = &zcoona
To HCI 6empovpe o1t avtidpd mpdTa. pe v 1oyvpn faon NaOH.

Av avtidpdacovv ko to HCl kou to NaOH nipac (B = 0,01):

HCI + NaOH— NaCl + HO, tehkd 1o didhvpa wepiéyer o NaCl ko

10 CH;COONadépa pH>7 mov aroppinteton
(CHCOO + H,O$S CH,COOH + OH).

Av mepiooever NaOH, 1o odivpa eivon oaxodpo wo Poaocikd pH>7
OTOPPITTETAL.

Av meprooevel HCI k1 avtidpd mAnpwg ot cvvéyeta pe to CH;COONa
(p=0,01 + 0,01 =0,02 mol):

HCI + CHCOONa —» CH;COOH + NaCl,

10 dtdAvpa tedkd Ba tepiéyet NaClkar CH;COOH 0,01 molTo NaCl dev
emnpealel to pH tov daAvparog.

CcH3cooH= n/V = 0,01/0,1 =0,1 M.

CH;COOH + HO & CH;COO + HO'

0,1 —y~0,1M yM x M

K. = ¥%0,1 = 10° = y = 103 apo pH = —log[Hs0'] = pH = 3,
OOPPITTETAL.

Av mepiocever HCI, agov éxer avtdpdoer migpwg pe NaOH «o
CH3;COONa,to 61dAvpa Ba givar o 6Ewvo, dpa pH < 3 amoppinteTan.

Apa to HCI avtidpd maqpwg pne to NaOH ko pepikag pe to CH;COONa,
wote va propel va givon pH = 5.
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E_3X130(a)

HCI + NaOH— NaCl + HO , HCI + CHCOONa — CH;COOH + NacCl,

f mol 0,01 mol 0,01 0,01mol
0,01 0,01 —0,01 —0,01
—0,01 O 0 0,03

To NaCldev emnpedlel to pH tov daidparoc.
O tehiog Oyxog eivan V = 0,1 L.

n_ 0025 n_ B-001

Ceracoona= v = 01 =C, CCH%OOHZV - o1 = C,

AoV 1oyv0ovV o1 Tpoceyyicelg Ba givau:

C.

pH = pKa+ log—"" « 5= 5 Iog%a G=C
o&tog 2

Apa 0,024 =p - 0,01 p =0,015.

Emopévag Ba tpocbésovue 0,015 mol HCI.
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