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A, f, B [1 yov.]

To orlpeio (€oeu.rE (o.(.) e(oprdlvror eu06tr:g on6 rrE 6toproprordg 6uvdperE 6,\leog. 'Eror,
0oo roxup6rep€E eivol or 6topoptqK6E 6uvdperE dtrleoE 16oo tp4A6repa eivcr ro o.(_ fr'ouro
4 oetpd o0lqoqE ruJV o.(. eivor 4 nro novrrr, enerdq p€ToE6 Tulv ttopi{rv rnE B undpXouv
Eeopoi u6poy6vou nou eivqr roXuporepeg dropopror<dE 6uvoper6 d,\[eu.rE on6 dur6E nou
urropxouv perclU rurv Ary6repo noArrlpivrJrv popft;tv r4g l-, or onoieg pe 14 oelpd roug eivor
roXUpOr€pEE on6 ng oo0eve[E 6uvqprtE €A{eulg yerol0 rov pq noAurpdvu.rv ;ropit lv r4g B.

[2 pov.]

Epurrrlo4 3

To B [1 trov.]

En^er6n yro rn govoviTpurorl rou rotrouoAiou n eeppoKpooio npdner vo 6rorqpeiror Kdrur ono
60-C. Aur6 rrTrruyxdveTot F€ qr0En rou 6oxrpoorro0 otrrA4vo Kqt 6Xr pe ronoe6rrlorl rou o€
udp6Aourpo, 6nou q Oepporpooio eivor r{rni6repn, ori6r€ eq nopolOei 6r- q/ror rptvtrpo-
roAou6Aro. [2 pov.]

Epd.rrrloq 1

H t [1 pov.]

cH3cooH + coHscHzoH

Epdrrqo4 4

\ J |  1 3

i
NH?CH2CONHCCOOH Kql

I
CHs

I*SgH.66ocHzcoHs + Hro [2 pov.]

CH:
I

NH2CCONHCH2COOH
I

CHr

[ 2 x 1 , 5 = 3 p o v . ]

Epcbr4o4 5

SCH3CHTCH2OH + 4MnOa- + 12H' --->

5 mol 4 mol
0,005 mol x = 0.004 mol

:+ 40 mL napr6Xouv 0,004 mol KMnO4
1000 mL x  =  0 ,1  mol

5CH3CH2COOH + 4Mn2t + 11HzO .  [1,5 pov.]

=  C = 0 , 1  M  . [ 1 , 5 p o v . ]



Epdrrqo4 6

H T [1 pov.]

COOH COONa
.A,- ococn. A'ococn,

, ( U ,  + N a z C O 3  -  2 v l j  + C O z + H z O  [ 2 t t o v . ]

Epdrr4orl 7

H np6roorl Eivdr open. [1 pov.]

To nponovrr<6 o{0 eivor qoesvfoTEpo 0rT6 To 2-u6poqunpondvtKo o{0, enet6fl oTo 6€0r€Po
urTspxet ro u6po{0)\ro, To onoio A6yt^l iciu opvrlrrxo0 enoyolyrro0 qorvopdvou TTou TTopouol-
d(er (6dKTng 64Ao611 qr\errpovi@v), noAtirvet ror elaooevi(et ntploo6r€po ro 6eopd O-H rou
cooH, pe onor6Aeopo ro o(0 our6 vo eivcr roxup6lepo Kql vc e^eu€epti.rvet euKo^orepo
r6vrq H* orq u6drK6 rou 6tqi0pqrd. [2 pov.]

Eptirr4orl I

H I eivor 11 B. [1 pov.]

H X eivor q (CH3)TCHCHO [1,5 Pov.] 2-Useu^onponovd^n [0,5 Pov.]

Eptirr4o4 I

To rpuorolArr6 ocfupq X tivol n 6voon E. [1 pov.]

H E eivqr rowrr4 6vtrror1. (Yl'our6 Kql KpuorolAlKn) Kql Kqedlq
ogot eivor dr\og, eAeu0epu.rvet t6wq Br'oe u6qrtr6 6ldAupq,

oXrlpori(ouv ro AgBr, nou 6tql0erot p6vo o€ EUKVn oppuvio'

eivor royup6q rllerrPoh0rqg,
Tq onoid ge rc rort6vro Ag'

[2 pov.]

Eptrrr4on 10

H B .  I  t  p o v . ]

CHICHBTCH(CHr)CHzCHzBr "Hd CH3cH=c(cH3)cH=CHz 
ogtHzotzn'

(A) $)

----+ HCHO + CH3CHO + cH:cocHo [2 pov.]

('H ;re rr1 t)



(l.

(r)

Eptirr4o4 11 (Movd6eE 10)

[5 pov.]

A: CH3CH2CH2OH
B: CH3CHCICOOH
l-:  CHgCHOHCOONa
A: CH3CH2OH
E: CH3CHO
Z: CH:CHoHCN

[ 6 x 0 , 5 = 3 p o v . ]

0D 1: KMnO+i HzSOy'Oip;rovorl
2: Cl2le pu€poq p/eippovqn
3: NaOH/H2O/Oippovorl
4: HCI n H2so4
5: !\lllrfrt1rloatan6oroert 4 cu/350"c
6: HCNt10_20"C
7: HC7H20/66ppovo4

l7 x O,2S = 1,75 pov.l
(rr) 2-Y6po6unponqvrK6 ol0 11 yoAoxrlr6 o{0 [0,2S pov.]

B.
0)

[3 tiov.]

iU,,ff:"*#jf [:;fl i;',!di'f"rTJfl J"r'ff ,"",:'ff i?,Tiff n:]?L,j,':
I;:1,':::ffi #,:ffi l_'#;:fj?'[?;ff :""5?_":.JJ.l?iffi n,u"or€oEu6po.

y. [2 pov.]

M6vo 4 nponovdA4 ovrr6pd pr ropeopdvo drdiupo NaHSO3 Kor 6iver 6uo6rdAuro npoi6v.lo pivpd 6rox,pi(eror ge 6rri04or1., onote a orecuoin "iiiiv.ro, qn6 ro 6rnenpq. :rn ouvd-Xero ro i(rlpq oeppoiverot ge 6rdAupo o!6o9 (fi Fa"nii, #o* qvoKrqrqr ror q nponovdArr

OH
H,o er-t'{'-er

3Br2 --+ l( )l + 3HBr [0,7S IJov.]Y
Br

(r)

CHTCHzCHO + NaHSO: + CH3CH2CH(OH)SO:Na 
[0,5 pov.]

[1 pov.]

9.,.!r!Hrcu{ot-t1so3N3 + Hcl -5 cH:cHzcHo + Nact + so2 + H2o [0,5 pov.]
l (Q,,CH3CHrCH(OH)SO3Na + NaOH 5 Cn.CnrCUO + NazSO: +HzO)

Epdrrqo4 12 (Movd6eE B)

A. [4 pov.]

d- (r) floporqpoOge onoxpuJpq.op6 rou rroproroAro0 (n K'rprvou) 6roA0prcrog Kqr oxqpq-rrop6 Aeuro0 r(4poroE. [0,S yov.]

OH

( D  o .
(rrr) Ener64 o nupr;vog eivql noA0 rvepyonorrlp6vog, A6ytl oAA4leni6poo4E rt.rv ootl-(eurrtr.rv r;Aerrpovitr.rv rou 

.o{uy6vou ,ou oil ;; il ;lnlrKrpovro rou nupqvo, nouexer cuE onordi€opd trsydAn o0(4o4 146 nur<v6rqroE rou ni.*rpou,*oo uipoJs ro-,.inupllvo. [0,75 pov.]



p. (r) Or rp0oroAAor 6tqA{lovrqt pe rrlv npoo€(rq rou 6toAtiporog rou NaOH Kql sTTdvq-
xoropu€i(ovror pe rqv npooOr1r4 6toASporoE HCl. [0,5 pov.]

CEH5OH + NaOH -+ CaHsONa * HrO [0,5 pov.]

CoHsONa + HCI + C6H5OH + NaCl [0,5 pov.]

Aev noporqpeiror epgov6g onordAeopo, enet6q 6e yiveror ropprd svTi6poor1. H
qorv6An eivsr qo€evdorepo ol0 on6 ro ov0poxtt<6 rqt 6ev to arroni(et on6 ro
oAoro rou. [0,5 pov.]

[1,5 pov.]

Ip1;rori(eror rirprvo i(4po. [0,5 pov.]

00 HCoccHzcHs + NaoH 
H'oro 

) HCooNa + cHgcHzOH [0,5 pov.]

cH3cH2oH + 12 + NaOH -----+ CH13 + HCOONa + Nal + HzO [0,5 pov']

[2,5 pov.]

Iro nelpopo (o) nopdyeror oXpurpo c6pto, nou roierct pe yoAti(to 9)\6yo. [0'5 pov.]

Iro neipul.ro (F) nopqrnpEiTqt qroxptl'rpqrlo!6g rou rdrbouE 6ror\rlgmog. [0,25 pov.]

HcooH 
''' H'�soaro 

) co + H:o [0,5 uov.]

HCOOH + KMnO+ + HzSOq -5 CO, + MnSOe + KzSO+ + HzO [0,5 pov.]

To nurv6 HzSO+. M6vo ro o('aArr6 ol0 6iver 6ro{ei6ro rou dv0porco nou 0oAtilvet ro

6rouyfE oopeor6vepo. To KMnOy'HzSO+ 6e prnopei vq XpnolporTolne€i, Yrqri Kal rd
60o o(6o 6ivouv ro i6ro epgcv6g onor6leopo (qrroxpulpdriEouv ro KMnO4)-

[0,75 trov"]

0r)

(rrD

B.

(r)

T,

(r)

(rr)

(  )

Epdrrnon

tr. A:

p .

13 (Movd6eg 8)

CH3C=CH2
)aa\)

CHaCH=CHz

Y.

B: CH2O

CH3CH(OH)CHTOH

CH:CCHzNHz n:

I S x l = 8 F o v . l

T:
I

r^lv

H:

E:A:

Z  CH:CHiCN o: CHTCHzCHzNHz



Eptirrrlo4 14 (Movo6e9 .l O)

q)

0r)

(trr)

(r) 
l::u^T:lto.., Kopeoprivo dro,\utrro NaHSo3trUqqveg onoriAeopo: Iyrlporrop66 ieu*oJi14poro..
Me l2lNaOH. M6vo 4 CH3COCH3 ovrrdpo ror 6iver xirprvo i(r1trto-

li,:9i:"-Ho + NaHSos + cHrcHzcH(oH)sosNa
1q pe rqv nponov6v4)

CH3COCH3 +12 + NaOH + CH3COONa +CHl3 + Nal + 11rg

F)

Y)
(r)

0) Awrdpoorrlpro: NaNO2/HC|.
trpgqvag onoriAeopo: Exldovror <puoaMibeg dxpoUou o€oiou.

t" y-;lii:t;r);'""o'' M6vo ro cH:cH(NHz)cooH ovrr6pd !e dK^uon suooMi6r,,v

0||)  CH3CHTCHzNH2 + g519,
(rr pE To cH3cH(NHr)cooir) 

cH3cH2cH2oH + Nz + Hzo

CH3CH(NH2)COOH + NazCO: -+ CH3CH(NH2)COONa + CO2 + H2O

Avrr6poorrlpro: KMnOy'H25Oa,
trpqovds onordAeopo: AnoXpcrrporl(eror ro rul6e E KMnOa.
Me soci2: M6vo 4 cH3(cHz)soH ow6pd pie drcAuoq oepir.uv lguooMi6eE).

fii:l?J;l'""#l(Mnoo 
+ Hzsoq -+ cH3(cH2),cooH + Mnso+ + K2soa + 1-',e

CH3(CHr)3OH + SOCIz -+ CH3(CH2)3C1 + SOz + HCI

C.qHrOH vAuK6(n opouKr6(n
Awr6poor4pro: OeAiyyerouypo.
trp9ov€6 onor6Aeopo: IXrlpori(eror repopipu0po i(4po.
Me BpurprofXo vep6: M6vo 4 yAur6(4 ro onoXpc,,rpori(et.

cHroH(cHoH)4cHo + cuz* + oH- rpuyrKd K.Na/o, 
cHroH(cHoH)4cooH + cu2o + H2o

cHroH(cHoH)4CHo + 61, + Hzo --+ CHzoH(CHoH)+cooH + 2HBr

(r)

frD

6)

(r)

(lrl

(||r)

Iqpeir,ro4: Aerro ror 6A,\o roro,\Ar1Ao qvrropqornprq_ [4 x (0,5+1+1) = 10 pov.]



Epti.rrqoq 15 (Movu6eE 1 3)

d. [6 trov.]

0) Tq mole rou HCI rst rnc quivnc A: 1000 mL - 1 mol Hcl
100  mL  x  =  0 .1  mo l

RNH, (A) + HCI -+ RNHgCI
l mol l mol
x=0.1 mol 0,1 mol

H uoptoKn ud(q Kqt o uoolqK6c linoc rnc quivn(: 0,1 mol - 7,3g
1 mol x=73q . ,> M,(A) = 73

=+ CvHzv*sN = 73 -  14v+3+14=73 -> v=4 = M.T.(A) =CqH:rN l  pov' l  (

An6 rrg nAqpogopieE nou Divovrot oupne poivoupe 6rr:

. H A eivor np(r)roroyqq opivq, orgo0 e,\eu€epurvet c6pto 6rov owrEpd pe ro HNOz.

CaHgNHz + HNOz -+ C+HgOH + Nz + HzO

. H 6vuon B eivot al\6e06r1, ogo0 ovdyer ro rpeAiyyero uyp6 rol ouvencoE n o^Ko6in

eivot npu.rroroYqg. [1,25 Pov.]

Or ntOqvoi ouvrqrrtxoi r0not rnc A rot rnc B:

(A) CH3CHTCHzCHzNHz ror CHTCHCHzNHz

CHr

(B) CH3CHTCHzCHO r<qt CH3CHCHO

CH: [2 Pov.] t

cu/320"c
( [ )  RCHTOH >

0,1 mol x=0.1 mol

3CaHTCHO + KzCrzOi + 4HzSo+ -+ 3CTHTCOOH + Cr2(Soa): + KzSO+ + 4HzO

3 mol 1 mol
0,1 mol x = 0.0333 mol

O 6vxoc rou 6rotr0uoroq rou KzCrzOz:

0,1 mol KzCrzOz oe 1000 mL

0,03i3 mol x = 333 mL [1'75 Pov']

P. [2 Pov.]

(x)  NH,@cH,coNH2 (w) ruHr@cnrruu,  [2x 1 =2Pov' ]



y. [5 pov.]

oeppoivoupe 6eiyyora rurv 60o €vLii.r.urv pe u6orrr6 6rdAupo oE€os Kqt orn ouvdxsrq npoo-06Toupr Bpurpro0xo vep6. Erei nou go oxqporrorei Aeuro ?<nr.,o n*u n "plirn Jul-orl, 
"y,*i

f6uo.gytn ro16 r4v u6p6r\uoq pe ro o{0 iautoe,q gorv6A4, rrou Hr ro Bp@pro0xo vep6 6iverAeux6 i(r1pro.

@ococHrcHrcoo-O * Hro 
"'t, 

O-on + HooccHzcHzcooH

?H oH
,4,, Hzo Br_,.d,*_Br

W * er' - -------" l.UJ + HBr
r
Hr

@-coocH,cH,ooc-O * Hro 3 @-coon + HocH2cH2oH

(To.Pp(l)pto6xo vep6 6e 6iver Aeur6 f(qpo pe ro Bev(oik6 o(0)

Epdrrqo4 16 (Movo6eE 8)

(D C6H5COOCH2CHg + NaOH 
H'o/o 

) C6H5COONa + CHTCHzOH [1 pov.]

(rr)  C5H5COONa + HCI + CGHECOOH + NaCt [0,5 pov.]

(ttt) To mole rou NaOH oro 50 mL 6rql0uqro(: 1000 mL - 0,1 mol
50 mL x = 5.1 0-3 mol

1000 mL -  0 ,1  mol
30,5 mL x = 3,05. 10-3 mol

Iuvendrg r6oq rpov rol q nrpioort rou NaOH, ogo0 pe ro HCI
mole 1 :1 .

5 .10€  -  3 ,05 .10 -3  =  ' 1 ,95 .10 -3  mo l

'Opt.rg 
16oo eivqt Kqt rs mole rou Bev(oiko0 o16o6:

csHscooH + NaOH -+ CoHsCOONa + Heo
1 mol

x = 1.95- '10 '3
1 mol
' t ,95.10'3

owr6pd oe ovoAoyio



1 mol F€v(oiko0 oqiog
1 ,95. 10"'  mol

0,3g - 0,23799
1009 x = 79.3q

- 1229
x = 0.2379q

- Kq0qo6rnro = 29.3%

[3,5 pov.]

(lv) H ouvr6vrpeuon rou 6raA0uoroc rou Bevloiko0 o€6oc:

1o0g^ rpuordAAurv nepriXouv 79,39 Bev(oiko0 ol6oE
1 ,5389 x = t .ezo io,ot moD 

'

100 mL -  0 ,01  mol
1 0 0 0  m L  x = 0 , 1  m o t  +  C = 0 . 1 M

pH=2,6 -) [H.1 = 16'rx = [H.] = 2,5j.10-3 mol/L

C-x

2 . '
, .  x -  x-
A  = ; - - ; : ;  = >

\/-A U

...:

CEHsCOO' + H'
X X

t) Et t n-3.f'2
K =  

- '  
i ; - 'u ,  l [3 pov.]

Epdrrrlorl 17 (Movd6eE 13)

q. [7,5 pov.]

An6 T|E nAqpoqop[eg nou 6ivowqt oupflrpoivouUe 6Tt:
r 

! lvtlon X neprtXer roppoluAopd6o, ogo0 ovrr6po pre Na2CO3 xor iXer oo0pperpo orotrro
dvOpoKq, cgof eivor onrrxd evepy6E.

. H Arieprdxer oro pr6pr6 rqg p6vo xopBov0ho, c9o0 eivor npoi6v o(ov6Auoqg rot 6ev
avrr6po pe ro SOCI2 .

. H B nepr6xer xopBov0fuo rqr COOH. [0,5 pov.]

E0peon rou oorOuori rtdv rqpBoEulguq6ev rnc X:

0,25 mol rrlE X bivouv 2,8 L CO2
1 mol x = 1 1 , 2 L

Noougdvou 6rr yro rrlv eAeueiptrrorl 22,4 L co2ansrroovror 2 mol cooH ouvendyerar 6rr q
X nepr6Xer oro pr6pro rqE uro rooBotuAoud6q. [i,5 pov.]



E0peon rnc A:

C'H2,O - 169 oluy6vou 14v+16 - '16

+ 100 53,331009 5s,339 + v=1 =+ (A): CH2O [1 pov.l

E0peon rn< B:

2,649 i r lE B -  1,69 NaOH
1329 (1 mol)  x = 80o (2 mot) =) To B eivqr drurtro rooeoudvo drKqoBo€utrrr6 o[0.

[1 Fov.]
T6pq pnopo0p€ vo Bpo0pre ro proprox6 r0no rou B.
CuHzu-zOa = 132 = 14v-2+64= 132 = v=5 .+ (B): CsHqLCOOH)z [1,5 pov.j

Eroeon rou ouvrqrtrxo0 r0nou rnc X:
H X :
. n€pl€x€t pro r<opBo(uiotrro6o
. 6xer qo0pperpo dro;ro dvepoKq
. 6xer 6rnl6.6eo;r6 oro orpo rou popiou ogo0 pe o(ov6luor1 idrrioe rq pe0ovdA4 rar pe

o{ei6ooq €6uroe oipro (COr)
. ro 6vo dropo dv6poro rou 6rnAo0 6eopo0 iler u6poy6vo (=CH. ..) ocpo0 pre o(ei6t.roq

e6erroe 6rr<opBo(u,\lro ol0 (ro B) [0,5 pov.]

flt€ovog ouvrorrrr6E r0nog rrlE X. CHz=CH?HCHzCOOH rt CHr=611gtrCHCOOH

CHs
[1,5 pov.]

[2,5 pov.]

V: CH3CH=CCH2COOH (n dAAoE)
I

v r  r 3

CH.: FH. CH1 cH2cOoH
. . \  , /  \  /

r \  - a r

/ \ / \
H CHTCOOH H cH3

CHs

n

(r)

(ru

Y. .[3 pov.]

HOOCCHCHTCOOH 
t 'o 'Ho,

I
CHs

o"t*zotzn, 
cH3cocHo

HOCH2CHCHTCHTOH
' |

. C H :

(4 dlArl nopeio)

n'  HzSor,  
cHr=ccH=cH,

rzo'c I
CH:

"---* TEnOr ----------


