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MEPOE A' : Eptorrloetg 1-10

Ep<brnon 1
o : '

cr) A: CuSOa B: Ca(OH)z n . Ba(OH)z
Bi i.noporqpqon : To Aeuro orepe o o,\og perorpdnerol oe prIIE.

ii.noporqpqorl : To 6rd,\u1.to Ootrciver (r1 oX41.:ori(erot Aeuro i(r1po).
': . '-. [ax0,5 p.]

Ep<irrnon 2

o) ,\ov0oop6vl B) open V) opOn 6) Aov0oop6vl [4x0,5 p.]
' :

Eorirrnon 3 
:. ., -

A: CHgCHO B : CHgCH(OH)CN o : HCN F HzO/H-/e [4x0,5 9.]
l a  :  ' -  . .

Ep<brnon 4

o) npooOqrq ' lii y) ovrKqrdorooq -. ̂ ,- :
p) npoo0r1r4,7r._ 6) ovrr<oroorool .. L - j [4x0,5 p.]

) ,  ' ;

Eodrrnon 5

X:CHgCHzC(CHs)=CHCHCH: i  )  ' �

I
CHo

[1rr . ]

u  .  } J v v , u Y v v ,  I [2x0,5 u.l

Eorirrnon 6

q) . AvTrdpqorrlpro Tollens q op;rc,lvroro brotrupo vrrprrou opyripou. ,. -
.AgNOa/NH: n [Ag(NHe)z]-OH .r. ,. '

F) . Irnv or0ovo,\r1 oXrlpori(eror roronrpo opy0pou oro rorXrirporo rou orr.rArlvo. '" -'
.Iro orOlvro roropuOl(eror treurorirprvo i(qpo. . ,

.  i ^ \
A : Z-pruu^orTporrovrKo oqu

y) AgC=CAg
-  , ' '  l ' . '  t \ r ' l i '

i t "  f v  j \ .  J i l  -  s

i,' .- -- ," r"' '
t \ . { r

[sx0,4 p.]

.t 2 .
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Epdrr4o4 7
- ' .  '  

'

cH3cyAtct3
coHo -------------) coHscH:

a . . '

Eptirrnon 8

q) CHoCHzOH : or0ov6Aq

NH:I
c6H5cooH c6H5cooNH+

' 
t5 x 0,49.1

KMnOy'H2SOy'0

F) CH:CHzCOONa : nponovrro vorpro [4x0,5 p.]

Epdrrnon 9

o) Xqpx6 ovrr6poorrlpro: ll NaOH ,' '' ' ' ", "'n ' Jt ! '

epgovdg onor6,\eopo;'!6vo q or0ov6A4 6lver rirprvo i(4po. ;r 1.
t ,

F) CHaCHzOH * lz + NaOH ------> CHl3 + HCOONa + Nal + HzO

Ep6rnon 10

c) CaCz + 2H2O ----------> + Ca(OH)z + Q

B) K6rxrvo (poO br<iAupro IXq;rorl(eror ro udpo(efbro rou ooBeorlou nou eivor B<io4.
e  ' , : 11 u.I

[1 s.]

[1 uJ

[1 p.]

/ J



MEPOT B'

Epdrrnon 11

oro or.uAqvo A :

oro oolrlvo B :

oro oul,\rlvo l- :

Eodrrnon 12

o)
A : CH:CHIC=CHr- - t

C H : ,
: i^ ,  \  , . r  ; , i  I  i , r  . ,  , ' -  , , i , : . r

A :  CH3COCHT , , r r - . ;

- 3 -

c) Oporoyev6g 6rri,\u1-ro, ro qr€qvrro vdlpro OroAueror.

poprrov Tou vrpou.

B)To or0ovrro vorpro rDg q,\qs v-orpiou(rovrr<q dvoroq) elvor elQ1dlu;g
oro vep6. .- '-. ' i  '  :  '  (t '  [0,5+1,5 p.]
o) A0o orBo6eql rq nopocpivq 6e 6rqA0erqr. r. -

a \ - .

[0,5+1,5 g.]

oro otrrr\r1vo A : 60o oitBddeE, r1 e(ov6A4-1 6e 6roA6eror. :: "..
To onoArx6 rpgpo rqE elcvoAqq-! gvor ;reydAo rcr uneproX0er rou
nd-IiroU u6potuAiou, pe onor€,\eopo vo e;rnodi(er ro oXrlponop6 i \:'- ..,,: .
u6poyovrrriv 6aopu.lv pero[0 rrr.rv popir.ov rqg e(ov6,\qg-1 Kqt ruJV'

QH'
I

B : CHoCHzCCH:
I
Br

t ti *,1 \'

. a l " ' "

E:  CH :COOH

f:  CH3CH=CCH3
I
CHe

Y ' :  :  ' '

CHr 
t '  '  ' '

| /, u'" '"r -"' '
IT: CH:CHzCCH:

I
OH

2..  CH:CHCHCH:

Br CHs ( x 1 u.l

F) CH:COOH +

Eo<irrnon 13

Na2CO3 ------> CH3COONa + COz + HzO [1 p.l

i  u t  - ,  . r -  ' ^

o) i. Avrtdpotiv or evdroerE A, B ror l- rqr Oivouv 6vrovo ogproprf. ..,. .-'i':..., l4xO,2S y.l
ii. To o16o A, B, l- elvqr nro roXup_d on6 ro/ov0porr46 o!0 ror ro erroni(ouv on6 rq ;.
oAsrq rou. e,\euOf pc0vovlog COz ev6 q gorvoAq eivqr rrrci oo0eGg ogi on6 To 

-

ov0porlr6 xor 6gv ro erron(er. .: ,_; ,J , ( t2 pJ
1 - '

B) A, A, f, E-*--- --2
--------_--+ 

t1 s.lo€rpo outrlqnq rou oltvou xdpqKrrlpq 
/ 4

. . . "



>! A

H : o Z )
y) CH3CHTCOOH __ CII:CHTCOO * # ,i: j

u . z - x  t  t i  X  1
v - -  x t  :  x 'r \ q  -  . - - : = ; -  =  1 . 3  x  1 0 - '  ; :'  o ) -. . _  t , I  v , l

x = [H-] = .,61110" = 1,6 .10-3 mot/L
pH=2 ,7g  , ) t . . . t ,

6) oo noporqp4ooupe rribeg droAupoi- 
':'.: 

,- 
'. t- 

..' l ; '  I  ' i  - ' - ) " -

Epdrrnon 14

d) cH:cHzcHzBr + KcN 
q^Kd6Arl/o:

. ' ' . . _ - . - . -
c) 9H:CHzcHzBr + Nagl I 'o" , cH:cHzCHzoH + NaBr

r . , t / O  ) . t . , : :cH:cHzcHzoH -g+ 
QfscH2cp6:;* g; (nwKzcrzoz/H*/on6oro(q)

B) cHscHzcHzBr + NooH -jITI5 cH3G1=611, + NaBr + H?o
cH3s1-1=611, * Hro -jS cH3cH(oi)cHj, , ..
CHoCH(OH)CH. 

-"". ,  CH.COCH. + Hzr t  - ' . ,

Y) CH-:gHzCHzBr' + NqOH .- o^Koolqld'.- 
cH-

CH:CH-CHz + [MnQ+ + HzS*9q ---+ CH3,qOOp1 + COz + KzSO+ + MnSO++ HzO

: 1 , 4 1 . 1 0 - 3

'  " ' ,  
t - -  

' -

13 u.l

T1 pJ

:

Eoorrnon 15

o) i) iovOoopfvrl
3 \

ii) op0r1 :, :

CHsCHzCHzCN * 
-HrO * 1161 ;ej

:
C H a C H z C H z C N  +  K B r  

: , .

CHgCHzCHzCOOH + 11g061 ..  , . ,  ' .

.  14x2p. l

[1 pJ
B) H CH3CH2NHz 6rqA6erqr oro_yrp6 49_y!! ofnporro;rorj Oeo;rc,rf ,ipoyouou ,rul.ropicov r4E ps ro p6pro rou vepo,, or onoroi oLVnalepnooiq&io u,J_llf11#4,* ,aErpqpo eivol prxp6. :

, i  u -a . t ra r2NH2 +  6 i  - '  ^  ' .  ̂ . ' . . . .  , -  * r '
i i )  0 , .1  -x  -  tzu 

T coHscHzNHs.  + oH,  ' '  : . . . :  i -  t l  p . l
X X

G =  
^  = '

0,1 - r 0,1
pOH = 2 ,85

x :  [ uHJ  =  {0 .1  1 ,99  l 0  5

pH = 1'1 ,15 
' .  

t t  ^ . / \

.  
, -  i i "

m o l  t . '

t2 uJ



0,2 mol  HCI
2.10-3 mol

Eotilrnon 17

I

o)  A:  CHsfHCHzOH
CH:

R I,  cH.cHcHo +- l

CH:  ,

CH3CH=CHCH3 +

(CHs)zCCHo +

t , "
Br

y )  H o A x o o A q B '

1000 mL 6ro,\uporog
X v - l n , - l  t  Y  '

[1 pJ

12 tt.l

[3xl p.]

- 5 -

6) i)  CH3CH2NHz + HCI CH:CHzNHa-C|-

i i )  0' lmol/L O.O2OL=2.10-3 mol opivqE ovrr6po0v 1.tt2.10-3 mol ol6oq.
- -  

t \

Eptirrnon 16
t l ) '

l .  q )  n B p e r o i i i ) ,  1 1  l - p a  r o  i )  r o r  q A g e r o i i )  '  - t '  ,  - - , 1 ' : r  -  ' , ' - . ! .  
[ 3 x 1  p . ]

H2SO" / 0 .
F) QH:COQCHzCHa .+ 

H2O ==-=-l--+ CH:COOH. + Ct:CHzOij. :r i :r ' i).

CH3C11=6g6gs+ KMnO++ HzSOq--- )  CH3COOH + KzSO++ MnSOc + j l2e - , . : , '1  ) ! '

CH3CH2COCHo + lz + NaOH ----> CHl3 + CH3CH2COONa + Nal + HrO

Y) CHoCHzCOCH3 + [H]. LiArH",> CH:CHzCH(OH)CH3 t,€r-:, ?

CH:CHzCH(OH)CH, 
.n Hu soq / '170"- CH3Ct1=g1-1ggs + HzO l2x1 y.l

B : CH:QHCHzCHg
I
OH

CH"
t -

f  :  CHgQCH: [3x1]
I
OH

N i- - - j . . "+  cH3?HcH2oH .1 " " '
C H :  j "

H-/e--- cH3cHcH2cH: _'-., ' :
. l

n r.l
H2O/ e

-- ----? (CH:)z CCHs + NaBr [3xlp.]
a :  I

OH

.  .  .  i '  ,
[0,5 p.l

-.1> CHsCOCHzCH: + MnSO+ + KzSOq +HzO

tl !- r.^ ,

Hz

. ' ,  
'

HzO

NaOH
+;i? +

: [1,5 p.l
CHsCH(OH)CH2CH3+ KMpQa + f lrgQo

. .  / 6



- 6 -

Eodrrnon 18

c) A. 2-u6po(uBourovrr6 o[u B. 2-u6poluBev(orr6 o(0 l2x1 y]

B) i)  CHaCHTCHCOCI i i )  CHaCHzCHCOOH i i i )  CHoCHzCHCOONa' 
[,t ., 

., AcocH3 -. t, 113,r 
p.1

Y) i) COONa ii) COONa ii i) COOCH3
t l r

.,r,^'.*-Olta ,\-,.OH .,'-'-,..OH
l . ) t  t r - \ l  t - ll \_- /  |  l \_ . /  I  I  \ - - l  I
\_,.' ^ \_,/

.v/

,  , ' ' .  , " , ,

. . / 7 . . .
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[8x(1+ 1)I

. . / 8  .

.Avrrdpaor{pro
.Epgov6E orror6,\eopc

Ar<iAupo Na2CO3
6vrovog ogpro;r6g
pe r4v 6vooq A

2, 4-6rvrrpogorvur\u6po(iv4
KrTprvo (rroproro,\6Xpopo) i(r1po

pe rqv 6vrlo4 B

KMnO+ / HzSO+
Arroxpoporrou6g rou rc0-oug

droAtiporog ror 6r,\uoq oepiou pre

YwCrzO|HzSOo
To noproroAi 6rd,\ugo

perorp6neror oe no<iorvo

Fehling
Cu'* IOH'

<epoprdpu0po i(4po
pe r4v 6vuloq A

AnoXporpori(eror ro nopiorqAf
6t<iAu;ro rou Bpc,.rpiou

CuCl  /  NHs
roger6rrcvo [(4po

pe rqv 5vroo4 B

lz / NaOH ': l
rfrprvo l(4;ro

pe rqv dvuoorl B
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Epdrrnon 20

al 0,112 L --- 0,43 g dvurong
22,4 L ---' x=86 g qpq Mr = 86

4 4 g C O z - - - 1 2 9 C  1  1 8 g H z O - - - 2 g H
5,5 g --- '  xr = 1,5 g C 2,259 .-- x2= 0,25 g H

O = 2,15-(1,5+O,25) = 9,4 t

2,159 opy.6vcuoqg ---+ 1,59 C 0,259 H 0,49 O 4'
869 ----, y1=609 C yz=109 H yo=169 O

C = 6 0 g : 1 2 g l m o l  = 5 m o l
H = 10 g : 1 g/mol = 10 mol
O = 16 g : 16 g/mol = 1 mol -, opq M.T.= CsHroO t6 pJ

-'.1:=:S:. . 
':;"" "

B) i) H 6vu.roq X eivor ropBovuArrq (oA6eU6r1 r1 rer6v4) ; , ,' t 
''.'

i i) H Xeivor xer6vrl
iii) H X riXer Tn XopqKTnprorrr<4 oprdOo : CHaCO- (;re0ulorerovq) [3x1 g.]

y) X: CHsCOCHzCHzCH:

6) Xr: CHaCHzCOCH2CH3

€) i )  V:  CHaCHzCHzCHzCHO I  I

[1 u.]

[1 sJ

[1 p.l

i i )  CHaCHzCHzCH2CHO + Ag(NHs)zOH --- CH:CHzCHzCHzCOONH+ + A9 + NHo +HzO' - ' . ' :  " -  t z u J
I  i  , j

or) 
CHa

i) v1 : cH.EcHo
I

CH:

ii)

9H. CH: CHs
I  _ 1  |CH3CCHO + n. NaOH ----> CHoCCOONa + CH:CCHzOH
. l  

- l  -  " i -  ' -  
r .CHr CH: CH: t2 U.l

'  
I  

' t  
)  / 9 " '

-  r . :  i  t v

; I '  l  
' - r .  1 '

l ,
' ) *



Epdrrnon 21

o) i) 2NaOH + HzCzOq

- 9 -

1.-':

---> NazCzO+ + 2H2O

4,08.10-4 mol NaOH
x= 0,0408 mol

-* 3,99.10-3 mol
--- 3,99.10-1 mol

[1 p.]

[3 u.]

[1,5 u. ]

[1 s.]

+ 2MnSOr + BHzO [2 ttl

i i )  n(HzCzOa) = 0,02 mol/L .  O,O1O2 L = 2,O4.1O4 mol

1 mol HzCzOa --- 2 mol NaOH
2,04.104 mol -* x = 4,08.10-a mol

10 mL 6toluporog ----'
1000m1

iii) oro 10 mL qpxrKo0 6ro,\0porog
orq 1000 mL opXrrou 6roArjporoq

M(NaOH)=00408mo l / L

p) i) HCOOH + NaOH ---------> HCOONa + HzO 
'

i i) n(NaOH) = 0,0408 mol/L 0,0098 L = 3,99.'10* mol '
1 mol NaOH --* 1 mol HCOOH
3,99.1 0a mol --- x = 3,99. 1 0r mol

oro 1 0 mL oporu.rpr6vou 6roA0porog peOovrro0 o[6oq -. 3,99.1 0a mol
oro 100 mL oporu.rpdvou (r1 10 mL opXrrorj 6roAriporog) ----' 3,99.10-" mol

M(HCOOH) = 0.399 moli l [5uJ
'' i- 1-; !

y) i). KqTdAInIoc 6eiKrn(: gorvoJ\og0oAeiVq Iro roo60vo;ro oqpeio ro pH elvor
peyoAurepo rou 7 errar6rl ro otrog nou noptiyeror elvqr q,\rq,\rrd udpoluopevo.
Enopfvrl..rg ror q (c0vr1 elou6erdpurorlq r4g ropnilrlq rou peOovrrof o(6.oq (oo0ev6g otti)
on6 ro udpo!,ei6ro rou vqrpiou (roXup4 Bdorl), Bpioreror orqv o,\xo,\rrr1 neproXq. 

'Erot,

ogoU ror q (c,rvq errponrlq rrlg O.O (oArotrrrq neprolq), Bploreror p6oo orq (trrvr,
e(oudardpu.roqE, o 6eirrqq ou16( eivor rordA,\4troq.
.Avqvv6pron re,\rrco0 onueiou: flpooOrlrq udpolerdiou rou vorpiou p6Xpr ro drdtrupo; ,
orrlv rovrrq grdArl vo onorrrloer Xpcirpo etrogpci.rq p66rvo, nou nopopdver yro
rouAciXrorov 30". [2,5 pJ
ii) Av q rtr.rvrrrq grdArl (enlu0ei pe ro drdtrupo Tou peeovtKo0 o[6o9,ouloveror q rroo6rqro
rou oyvc0orou (peOovrrorj o[6o9) orrlv rovrrq grd,\q, qrrqrrgiror rieproo6repoq 6yrog rou
p6rpou ror enop6vcrlg 0o Bpe0ei peyoA0repq q popror6rqro rou ol6oq. flopouord(eror
6rliodq Oerr16 o<polpo.

6) i) Arolupo urrEppoyyqvrKou ro,\iou, orqv nopouoio Oeriro0 o(6o9.
. . \ \ \ . - . . 1 .

e -
i i) sHCOOH + 2KMnO+ + 3H:SOa -,? sC,O? + KzSO+


