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B.1. a. Mgyt 10 Grmxsioé%yn 10l TPOTOV 10VIIGUOV OVEAVETOL KO OTN

o

GUVEYELD GTO GTOUYEL OTNPOVUE OMOTOUN KOl ONUOVTIKY HEI®MOT).
Apa 10 oTOot)ElD vm%vég aépro (18" ondda) ko to oToryeio Xg apon
glvonl 10 EmMOUE toyeio, Ba PpiokeTon otnV TPMOTN OUddAL TNG ETOUEVNG
TEPLOSOV. , M Pdon v aAiniovyia TV oTokaV aplBuev o eivor:
To ototy; '@mnv 13" oudda, to otoryeio X, otnv 14" opdida, To oToL)EIO

uada, To otoryeio X4 otnv 17" opdda, to otoygio Xs otnv 18
TOUKEl0 X OTNV TPAOTH opdda (tng emdpevng meptddov) Ko To
7 6TV dgVTEPN opdda otV id1a Tepiodo pe to Xe. To oToryeio Xy
LEYOAVTEPT] EVEPYEID TPMTOL 1OVTIGHOD TNG OHAdAG TOV, pa givorn
nTo oTolyEio g opddag Tov (17" opdda), kabme o€ kabe opdda TPOg
v M EVEPYEID TPAOTOV 1OVTIGHOV awEAveTan, ETOUEVAMS Ba aviKeL T

T
g&%rspn nepiodo. 'Etol, 1o otoyeia X €wg Xs avikouv otnv dghtepn

gpilodo Ko T oTOLYEID L6 KO X7 OVI|KOLV GTNV TPiTN TTEPi0dO0.

To I eivar; 1£252p°3s" kau 10 T7 eivan; 1525°2p°3<. Otav 10 otoryeio Tg
YOVEL TO TPOTO TOVL NAEKTPOVIO amoKTd dopr| 1825°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 M
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y. To otoreio M oty mpoy doun Lewis oynuoriler to M*, dpa to

otoryeio M avikel otV TPOTN OUASH TOL TEPLOOIKOV-TIVOKO ETOUEVMG
glvoil T0 6TOLYELO 6.

A6 1o 10V PAémovpe OtL T0 otoryeio Aymov oynuoatiler dSumhod deoud Oa
glvan To ototyeio X3 mov avikel ot 1 da. To otoyeio E oynuarilet
TEGGEPIC OUOLOTOAKOVG SEGUOVG KO FUTOY POV TO 10V EXEL POPTio —2, dpal
10 E avker omv 14" opdda roﬁggmoémof) wivako oniadn eivon to
otoyeio o To otoyeio E (mov eivaro’sCléxet dopny 1525°2p" Snhady &xet
dvo povnpn niektpdévia omnve€mte toldda. o va oynpotioet
TEGGEPIC OUOLOTOAMKOVG 880“%27[)8 our Tov va yiver 1§252p° kot
va kével vppdiopd sg Go

o oynuarticel 36 Kot Eva T OEGUO.
Xtnv oevtepn doun LeWIS T0 Y oynuatiler Tpelg Opo10moAKovg

1

OECUOVC Kol PEVEL PE o otV e€mteptkn Tov oTo1Pdda, ympig
VO OTOKTHOEL OKwSa omv emtepikn Tov otodda. Avtod
givon To oTotyeio Z % (mov givon To sB) éxer Sopn 1$25°2p"

p0v10 omv e£mtepikn Tov otoifada. ['a va
Dg decUoVC TpEMEL 1| dopr TOv va Yyivel
15°252p° ko €LV 81c5u0 spf Gote va oynpartioet 3o deopovc. To
otoyeio T oynpatilel Evav opotomorkd SEGHO KL EIVOL TO GTOLYELD X4 TOV
OVIKEL GTT]T] opdda Tov TEprodikod mivaka (15252p°3°3p°, dpo Exet
EVoL LOVIPES T EKTPOVIO).

onhadn €xet éva u
oynuariost Tpe

@pd@a v mlavotrta vo. Bpedel 10 nhektpdvio oe Eva OpIGUEVO
oV YdPov YOHPW and TOV nvpnva
Qﬂ\ﬁ{c’nA v=01 dpa \|1 =0,01

OscmB y=-0,3 dpo y?=0,09

%A nAaodn, n TBavotnta va Bpicketar to niektpovio ot BEon B eivon evvia
@ QOPEC HeyolvTepN autd 060 otr BEon A.
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B.2. a. Yzndpyovv 3 tpdmot yio vo TopaCKEVAGTEL 1 3-ué91)7»0-3-s§
3

+H,0 \a |
CH,CH,CH,MgCI + CI—[;CHZﬁCH3 — 27 ZCCHZCHZCH3

O é Cl)H +Mg(OH)CI
AN
CHj

A |
CHMgCl + C%CHZﬁCHZCHZC%%» CH3CH,CCH,CH,CH,
O @\ @ CI)H +Mg(OH)CI

%7 @ CH,
o |
CH5CH,MgCl + CHCCH,CH,CHy — 2= CH,CH,CCH,CH,CH,

@ O% C|)H +Mg(OH)CI

O

\ H+
CH3C|:HH + CHCOOH==—= CHCOOCHCOOH + HO

|

AN CH,
H+
COOH + CHCH,OH CHCHCOOCH,CH; + H,0
% |
OH OH

Q<®CH3CHCOOH +2Na—> CJEHCOONa + H

|
OH (|)Na
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B.3. 1) Exeidn to dtokvparta wov pog divovror Exovv oia cvykévipmai] 0,IM ko
YPNOUOTOI0VE 160VG YKoV, o€ KAOe mepinTmon maipvodus ica Mol oo
k@0 miextpoArvtn. Emiong oe Okeg TG avtidpdoelg yivovto, 1
avoroyio Mol ov avtidpodv o1 NAeKTPOADTEG usw&ﬁ§§§ eivan 1:1.
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And Tic moponprcelc o ko B

To d1divpa oto doyeio 1 mpémet va pmopel va dwoetfactkd didivua pe to
dtlvpa 6to doyeio 4 ko 6&vo drdlvpa pe To &1&@“& 010 0oyeio 5. Avtd
umopei va o kéver povo to ddivua NH4CI ( Cl dev pmopei va dmoet
Bacukd ddhvpa pe KaveEVa amd To 81(17»1’)@& v doyeiowv 4, 5, 6kor toO
KCI dev umopei va ddoel 6Evo ddivpa pe Kavevo amd Tol SIOADUOTOL TV
doyeiov 4, 5, 6).Enouévag Oa eivou:

Aoyeio 1 NH,CI, §7
doyeio 5 NaBr.
Amo v mopatnpnon v: lé\\f

A@ov oto doyeio S eivar to N@ro 0 2 6a givan to KCl yua va

TPOKVTTEL OVLOETEPO SLOAVL AL (@ DG oTtl €G 000 TEPIMTOGELS TPOKVITEL

6&wo dtihvpay).
‘Etot oto doyeio 3 givon 10 @@fmaus oto doyeio 1 to NH,Cl kau
oto doyeio 2 to KCI).

And v mopatipnon o;

Y10 doyeio 3 eivon T t0 doyeio 4 Oa eivon 1o NaOH yu va
TPOKVTTEL ODSéTSp%? avaueltn tovg (apov &yovue TAPN
eEovdetépmon KOL% A p1Opog twv Mol tovg ki eivan 1oyvpd 0&D

He oyvpii Paon
210 doyeio 6 movamopéverEivan 1 NHa.
tvo:
I

QC‘O

Apa teMKA giva

POCKEVEC TOV PLOCTIKOV SIHAVHATOV:
0og 4 . 4 7 4 14
Tpomoc: avapelyvo® to dtdAvpa HCl oto doyeio 3 ko to didhvpa g
@ 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.
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3* 1pbdmog: avaperyvom to ddhvpo NH4Cl oto doyeio 1
NaOH oo doyeio 4 pe avoroyio dykwv TETON MOTE VO TEPT

NaOH + NHClI - NaCl + NH + HO

Kou pe toug 3 tpdémovg Ba mpémel 01 GLYKEVIPOGELS TM

PLOGTIKOD SITAVUATOG TOV TPOKVTTEL, VO UMV OL0PE
oV 18aVIKN TepinTmon Tpénet va givon ioeg, MOT

VoL €YEL IKOVOTOMTIKT PUOIOTIKT TKOVOTNTA.

2\

L

OEMAT

I.l.

CHj

B —> CH4CH,CHCH;

|

OH @ @
I— CHCOOH 4N
A = CH3CH,CHCH @

@
S 8
E > @HZC‘:H?HCHB
§ oH
%;7% CH,CH,CHCOOH
A
S

©

CHy

0 dtlvpa
?{:@ 1t NH,CI.

EVOGEMV TOVL

V GNUOVTIKQ KO
VOOTIKO d1dAvpa
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B. Ta otdo TG CAOYOVOPOPUIKNG OVTIOPOONG TNG évo)cmgs dtlvpa
[,/NaOH eivat:

CH3CH2(|ZHCH3 il — CI§CH2(|Z + 2HI

OH

CH;CH,CCH; + 3b, —> C%C@Cb + 3HI
|| A
O O

CH3CH2?|:CI3 + NaOH——> H,COONa + CHJ

° Y
I'.2. H évoon oto doyeio A avtidpd
avtiopaon dpa n CHeO Ba el

avtopd pe vatpilo apa Ba giva
(o0& M eotépac) dev avtidpd pe v

gvoon oto doyeio A divel \%
VATP10) K1 avVTIOPA pe avr@ﬁ
oto doyeio E avtiopa 10p
evoon CsHeO eivou H@:
A = CHyCH,OH, %

B - HCOOCH, @

' > CH;CH,COOH,

A— CH3CH@

E - cmc@wzo.

rs. @
4% m 118,2 0,3 mol

TPl divel emiong 0AOYOVOPOPLIKT
2OH. H évoon oto doyeio I
%OOH.Enoué\/wg n évoon CH40,
pa givan 0 eotépag HCOOCH,. H
Ky avtidpacn (eArd dev avtidpd pe
hling.Apa eivon 1 CH;CH=0.H évoon
pro Fehlingdpa eivar aAdebon, dniadon 1

Q 2TV 0AOYOVOQOPUIKY] OvTIOPAoN Ol OpPYOVIKEG EVOGELS avTOpohV Ko
napdyovtar pe ovaroyioo mol 1:1, énwg mpoxdmtel omd THV YNUIKY TNG
egioworn. Ztnv avtidpaocn g ardebone pe o Tollensonwe mporkvntel amd v

mukn g e&iowon, o ap1Budc mol tov nuatog Ag eivon Srhiolog amd Tov

ap1Bud mol g oardebione. Apa ta mol g addetiong eivon 0,1 molkt exedn o
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uiypa givan iopoptokod, ta mol kabe évmong eivan 0,1 mol.Exedty/ra mol tov
CHI; eivon 0,3 mol, ocvumepaivoope o6t k1 ot 3 evho tvouv TV
aloyovooppukn avtidpaon. Opwg 1 povadikr  oAd mov  divel
aroyovoopuki avtidopaon eivor  CHCH=0.

‘Eotm n akikodin CHyy+1OH k1 1 xketovn CH, 0.
muwuon:og = rn.l.+ rnZ+ mg
muwuon:og = n.I.Mrl + nZMrZ + nﬁMrS <\

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

A

apa Tpokvdmtel: v + kK = 5k1 emeldn 1o (k) avagépetar og ketovn k > 3. Opwg
TPETEL K1 1] AAKOOAN vaL O1vEL AAOYOVOPOPLL Tidpaon apa v > 2.
‘Etot, povadikn Avom etvar: v = 2 ko k = 3. ad1] 01 EVOGELS givat:

A CH;CH,OH %7

B CH,CH=0 \

I’ CHCOCH, @

Ot ymuikéc eE10MOELS TV OVTIOPO T yuororomOnkav givor:
CH3;CH,OH + 4L, + 6NaOH —» HCO @ CH{ + 5Nal + 5HO
CH3;CH=0 + 3} + 4NaO %C a + CH{ + 3Nal + 3HO
CH;COCH; + 3, + 4 sCOONa + CH} + 3Nal + 3HO

CHyCH=0 + 2Ag@ 3@5 H,0 — CH;COONH, + 2Ag + 2NHNOs.

e

5
&
S

©
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OEMA A Q

Al

A.2.

2

—=—= ai dpa o = 20 ko oz = 30. loydet: ¢ = 2¢ ko C%ycg
3

Emelon 1oyvovv o1 mpoceyyicelg £xovpe:

K = 01°Cy g

Kep = (122C2 = (ZQ)ZZC]_ = 8‘(112C1 = 8‘Ka1 A

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

Apa Ky > Kyz > Ky = 6, > 03> 04, yiati pe aﬁ& ™G Oeppokpaciog

av&aveton n K, tov 0&€oc, kabhg 0 10vTIGpOg elvar€voobepun avtidpaon ki

K, e€aptatan amd v Beppokpacio.

o. Ba(OH), > B&" + 20H \

0,005 M @
20,00%‘ 1
A@ov 1o dtihopa g (A) €xgite 101 ue o didivua tov Ba(OH),, Ha
&govv kan v idwa [OH] = g@f@’ g

CVH2v+lNH2% Ha+iNHs" + OH

[ooppomiac. C—% C

Agov [OH] = 10@%:7» @Z.

ﬁ. | 3CN + 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.

Y. ZOVTOKTIKG toopepng pe v apivn (A) etvou i devtepotaynic apivny (B)
(CHg)oNH 1y CHsNHCHj3 (Siuebviapivn).
(CHg):NH + HCI — (CHs),NH,CI.
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A.3.
HA +KOH — KA +H;0 ég\}
Nkon = ¢V=0,05 mol.
["a 10 160060vapo onueio woyvel: Nkoy = Nua = 0,05 Mo ;pa 70 ShvpOL GTO
1oodvvapo onueio mepiéeyel povo 0,05 molKA. \.
X1t ovvéyela tpocsBétovue HNO3, Nyyoz = CV = Mokou wpoypatonot-
glton n avtidpaon:
KA+ HNO; > KNOg + HA
apywd 0,05 mol 0,025 mol
avtiopovv 0,025 mol 0,02
Topay. % 0,025 mol
telka 0,025 mol / 0,025 mol
Apa el Exo pLOUIGTIKO 81(&7»0“0@!(@&% = Gpoone = 0,025/V.
To KNQO; dev emnpedlel to pH tov(dioskop
Az6 tov deiktn HA Bpiokovpe T 30" ol patog Kabhg 1oyvetL:
[HA] = 1000A7]. é?i &
K,, = HOMAL g & [H,0°]=10°M
HA z
Apa v 1o pvd utcru@a&lﬁ (POV 15(VLOVV 01 TPOCEYYIGELS Oal eivat:
§ 0,025
[H,01] =K d{@ ©10° =K, ﬁf} K 4, =10°°
Q) v
A4. a. Bpi @sg GLYKEVIPOGELG LETA TV AVAUELET TV OIOADUATOV:
Vi “J/%Z@Z mL =0,1L.
eV, 020,05 .
;@ = C};ﬂ = 0.1 =0,M = Gco0na
aOH - Na + OH , CHCOONa— CH,COO + N&a
Q 0,1M 0,1M
0,1M 0,1 M 0,1M

0 0 0,1M

CH;COO + HO S CH;COOH + OH
0,1-x~ 0,1M XM X+ &0,1IM

0,1 M
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) (I) B” ®AXH E@ 436/(0)
A@ov 1oybovv o1 Tpoceyyicelg Oa sivat: Q
14 g
Ky=Rw 10" _gg0 K, =X 10° o x=10° V
K 10 0,1

Apa [CH;COOH] = 10° M. ﬁ §§

Amo tov awtoioviiopo tov H,0:
2H,0 5 H;0" + OH @
yM y
[OH]s = 0,1 +y ~ 0,1M, K,, = 10" < [Hs0'][OH] = 10" <
oy0,1=10" < y=10"
Apa and tov avtoiovtiopuo tov H,O N [OH

B. Eoto 6t Ba tpocBécovpue f mo
Nue = ¢V =0,10,1 = 0,01 moI
To HCI 6empovpue 611 owrtSp(x toyvpn Paon NaOH.

e Av avTidpacouvv Kot T0 HCI@ aapoc (B = 0,01):

HCI + NaOH— NaC O& KA to odhvpa mepiEyel to NaCl ko
t0 CH;COONadpa p v dhoppinteTon
(CHs J@;@ CH,COOH + OH).

e AV TeplLocELEL @ ,Q@Stdh)ua glvon axopa mo Paocikd pH>7

amoppITTETOUL §

e Avepiocetel HCI k1 avtidpd minpwg ot cuvéyewa pe to CH;COONa
(p=0,01 1 =0,02 mol):
HCI + OONa — CH;COOH + NacCl,

TO 81(% tehid Oa wepiéyel NaClkon CH;COOH 0,01 molTo NaCl dev

emnpeaer to pH tov daAvparog.
Cerfaoon= NV = 0,01/0,1 = 0,1 M.

&WOOH + HO S CHCOO + HO*
@?—x~01M M M

%K = 40,1 = 10° = y = 103 épa pH = —log[HO] = pH = 3,

amoppimTETAL.

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

e Apa 1o HCl avtidpa minpwg pe o NaOH kan pepikdg pe 1o CH;COONa,
wote va propel va givon pH = 5.
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HCI + NaOH— NaCl + HO , HCl| + CHCOONa — CH3C + NacCl,

B mol 0,01 mol p—0,01 0,01mol %
0,01 0,01 p-0,01 p-0,01

0,01 O 0 0,03 3-0,01
To NaCldev emnpedlel to pH Tov daidparoc. :

O tehiog Oyxog eivan V = 0,1 L.
n_0,02-p

CCH3COONa: v = 0.1 = Cl’ CCH3COOH:

<|>

-

Q G
Apa 0,028 =B — 0,01 B = 0,015,
Emopévag 0a tposBécovpe 0,01 H%

AoV 1oy00ovv o1 Tpoceyyicelg Ba eivau:

C.
pH = pKa+ log—=" > 5= 5t Iog%a

o&tog 2

TA OEMATA ITPOOPIZONTAI I'TA AIIOKAEIXTIKH XPHYH THEY ®PPONTIETHPIAKHY MONAAAY

TEAIAA: 11 AIIO 11 |




