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XPH:IMA AEAOMENA

Aroprr6E pc(e6: H=1 C=12 N=14 O=16 Na=23

To eleroorrr6 6oripro onoreAeirqt on6 613o p6pr1: Mipog A' Kst M6pog B'.

MEPOE A'

To pipoE A'qnoreleirqt on6 10:pr,.rrqoerg. Ka0e eptilr4oq po8poAoyeirot pe 3 pov66tE

NA ANANTHIETE 'E ONE: TI: EPOTH'EIT

Epdrrnon 1

Kord rn 6topKetq ptss nElpqpqrtK4g epyooio6 oxoAou8qoope rrlv e[qE nopeio: Ie 6ortpo-
orrr6 or,lAnvo rrou ntpteixs plrprl noopr4ro opycvrrqE €vr.,ror1g X, nou eivql uYpn oe
Oepporpooio dulporiou, npoo06oo;re rroo6TrlTo dvtrlo4g t|l ror peptrdg orqy6v€S nuKvou
H2SOa. geppovope ro ooA4vo eAaqpd ror orq ouv6Xeto pilope ro piypo oe rp0o-vep6'

An6 rrE qTTcrvrRoetE rrou oroAou6o0v vc 6toi\6[ere rqv opefl rot vo ypoqere rq
oyelr4 Xqprr<r1 ovri6pooq.

'Evoron X

A. rrponqvtK6 o|,0

B. qpullKri qIKooAn

t. Bav(utrtrr;o,\rooArl

A. oloArx6 o[0

'Evtoon Y

gqrvoAn

oreqvrK6 oq,0

or0ovtx6 o!,0

or€qv6In

IlqodTnpnon

euXdptorrl pupt 616

i(npq

euydprorrl pupt^r6id

dyxpurpo npoibv



Eprrrrrlo4 2

Aivovrsr or evooerg A, B rqr f, pre noponr\(oro popror( prd(o. No rrE rorordlere roro oerpo

"Ogntng rou oqpr'.u leoet.lq io q ) rot vo 6iroroAoyrlsETE Tnv ondvrqoq oug'

(A) cH3cHrcH2cH2cH3

Ept'rr4oq 6

noro qrT6 lg or6trou0eg npordoetg nou

OPOH;

(B) CH3CHTCOOH (F) CH:CH2CH2CHO

ovqqdpovrst o€ epYqonplqK€g 6lq6lKooieg tlvql

Epulrrlorl 3

Aivovrqt nto rors.t Tq orq6lo nou cxotro0Oqoe 6vog pogqrfiE yto vo ner0Xet povovlrpulon rou

roAouoAiou oro epYoornPlo

(A) Ze 6ortpoorro ouARvo lie rruKv6 HNO3 np6o0eot fipooerttrd ioo 6Yro nurvo0 HzSOq

qJ0XovroS.

(B) Tono0ir4oe ro 6orrpoortr6 ot'lAr'1vo oe u6p6)\ourpo rat np6o0eoe orqY6vd-oraYovo

prrPrl noo6rqro rolouoliou'

(D A6eraoe npocexrrd ro rl€plex6pEvo rou otlArlvo oE FtKp6 norripr (6oeulg Ue Kpuo v€po'

floro/q on6 quro ro o166ro nepr/iopBdver/ouv 6todrrooio/eg nou 6av eivor op0r'1/€g; Nu

6tr.roere oljvropq EErlvq6n

Eprrrrrloq 4

Nq vodujere rouq ouvrqKnKo0g r0noug rov nresvci-rv 6rnemr6i(^lv ou pfiopEi vq oxnporlotl

ro ourvootOovtro o[0 pe ro 2-oprvo-2-pe0uAoTTporTclvlKo o<u'

Eptorqoq 5

Aiversr 611 0,005 mol nponov6riqE-1 0epp6v0rlrov pe 40 mL 6ro)\0porog KMno+ orqv

ndpouoio HzSO+ Kdt ovrd6pooov nAqpurg ..T
Nq urloAovioere rq popror6rrpo rou 6roA6poro6 rou KMnOa'

A. 
'Orov ioeg noo6rrlreg or0ovoUloX)\tr-rpt6iou rot or0ov6)\qg ovoptlOo0v rot ro piypo

;;;;ttd; o. opo'b ordhupa NaoH' erA0erot o6pto'

B. 
'Orov q ovrAivtl ovrr6p6 pe ro Bry'FlzO 6ivet Kirplvo iqnpq'

F .Tooreru t rooo^ |Ku^ lKoo!0npora} re iogp |ou6oe6rdAupaNazCo: .

Acoo0 enrtrd(ere rnv open onuwqoq vo ypdqrere rq oxertrq yq;rrrq e(ioooq'



Epdrrrlo4 7

<To nponovr16 o{0 eivor oo0ev6orepo o(0 on6 ro 2-u6po[unponqvtK6 o!0).No 64Adroere cv q nro ndvtr.r np6rooq eivol op04 n r\6€lE rqr vs 66oere o0vroprq €qnvnon.

Epdrrqo4 8

Mto qn6 rrE or6,\ou0eg evtioerg eivor ro npoi6v g r4E eni.pooqE oporo' 6raA0;roroE NaOH(oe 1op4Ar1 Oep;rorpooio) 
.gr-:yry.n X, H dvuro4 

'i 
npor0mer on6 rrlv o(ov6Auoq rrlg€voo4g (CH3)TCHCH=CHCH:CHzCHs.

H dvc{ro4 I eivcr:

A. CH3CHTCH(OH)CH2CH2CHO

B. (cH3)TCHCH(OH)C(CHt,cHo

r. cH3cH2CH2CH(OH)CH2CHO

A. (CH3)rcHcH(oH)c(cH3)3

Nq ypoqusr€ ro ouvrqrlrr6 r6no ror ro ovopo rrlg X.

Eptbr4o4 9

KpuoroAArx6 mepe6 odrpa X ronoOereiror oro vep6 xor oro 6roAupro nou rrporfnrer
npoo0Sroupe u6orrr6 6rd,\upo AgNO3. To i(npo nou olrlpori(eror 8rqr\gerqr o€ nuKvobrdAupo qppurviqs cl\d 6yr oe opor6.
To rpumoAixo orlpro X pnopei vo eivor:
A. CH3CHzCI B. CH3CH2BT l ' .  CH3CH2NH3CI

A. CH:CHZI E. CH:CHZNHgBT
No 6troro,l oyqoere rqv onovrqo4 ooE.

Epdrr4o4 l0

Aiveror 11 or6trou€11 oerpo.ovrr6pooeu.rv:

,, NaoH/ql|(oolnio ... .t. O

lloto on6 rrg nro xdrtr: evtioerE AE prnopei vo eivol n X;

A. CH3CHBTCH(CH3)CH2CH2Br

B .  CH2BTCH2CH(CH)CH2CH2Br

T. cH2ctcH2cH(cH3)cHctcH3

XpqorponorurvroE plc on6 rrg evt0oer6 nou 0o pnopo0o€ vo qvrtfipoourne0et rq X, vo
qno6dJoere ro 6tdypoptrro pe ouvroxlro0E r0nouE.

AKONOYOEI TO MEPOT B'



MEPOI B' (Eporrjoerg 11-17)

NA ANANTHTETE :E ONEE TIT EPOTHIEI:

Epdrrrlo4 11 (MovddeE 10)

c. [5 pov.]

Aiveror ro qr6trou0o 6toypoppo ovrr6pdoeov:

A 
olEi6.uon 

) c3H5o2 --_) B ---------+ T
( 1 ) (2) (3) \

(4)\

cH3cH(oH)cooH (v)

A 
o!€i6o,on 

> E -------) crHsoN -1
(5) (6) 

e)

Aivowor eniorlg or ox6Iou€rg nAqpogopieg:

. H dvuron A pe vorpro 6iver quooAAiSeE dlpurpou oepiou.

. H 6v@on E pe 2,4-drvrrpocporvuAu6po(ivq 6ivst kirptvo-noproKd^i i(nud.

Znrotlvrol:

(r) No ypdqere roug ouvrqKlKo0g r0noug rtrrv evtiroeurv A, B, f, A, E Kot Z.

(tt) No uno6ei{ere ro rordAlrlAo cwr6paorqpro ror rrE ouvOrlreg yro 6leq rrE perorpondE. I

[rt) No ovopdoere rrlv 6vcuor; V.

p. [3 pov.]

No e(4yqoere pe Aiyo l6yro yrcri:

(r) Ardlupo CH3CH2NH3CI 6Xer prrp6repo pH on6 roopopror6 6roAupo CH3CH2NH2.

(r) To dpul\o 6ev ovrr6pd pe ro ovrrbpool(pro Tollens, evtir perd on6 06ppovoq rou pe
nurv6 drdAupro HCI ovrrdpd.

y. [2 pov.]

No e(qyqoere, ypdgowoE rot rrg oXertxig ow6p6oetg, nLlE To NaHSO3 XprlorpoTTore irot Ylo
ro 6roXroprop6 piypcroE nponovdAqE ror or0ov6Ar1E.



Epdrrqoq 12 (Movo6eg 8)

A. [4 pov.]

(o) Ie 6orrpoorrx6 or.oAqvo nou neprfXel 6rdAupo gorv6ArlE npooO6roupre BrzlH2O.

... (t) Tr noporqpeire;
(r) No ypaqere rn XnprKn e{iocooq.
(ttt) l-rori 6ev eivqr onopoirrp4 4 nopouolo KorqA0rn yto rrlv nro novuJ ovridpqon;

(B) Ie 6oxr1.roorrr6 ou:trqvo nou neprdXer prrprl nooor4ro rpuordAAcrrv gorvor\ng, npooof -
roupe 6r6Aupo NaOH rqr oroJ\o00og 6rohupo HCl.

(r) Tr noporrlpeire,
(rr) Nc ypdqere rE XnUrKeg elroriroerg yro rrE ovrrEpooer( TTou rrpoyuoronorouwqt.
(r) To retrrr6 opyqvrK6 npoi6v npooriOeror oe 6tdr\u1.to ovOporrxo0 vorpiou.

fl oporqpeiror epgov6E orrordAeopo; E{rlyncne.

B. I  t ,5 pov.] r i

Ie norr'1pr (doerrlE nou neprdXer' nooorqro rrlg 6vtuorlg CHTCHzO-l=O npoo0droupe u6ortro
6roAupo NaOH xor geppoivoupe. Iro npotov nou npor0nret npoo06roupe lzlNaOH.

(D Tl nqpqrnpElre;
(rt) No ypdqerE rq XnprKdS ovrr6pooetg rTou rTpqypqrorroto0wqt,

l-. [2,5 pov.]

Ie 60o 6orrpoorl<oriE ocr.rAqVeg nou nept6Xouv HCOOH ylvovrot ot e(q6 nerpoportr66 6to6t-
xooiag, ovriororXo.

(c) flpoo06roupre nurv6 drdlupro HzSO+ Kql gepproivoupe etroqpd. Iro or6pto rou oruAqvo
nl4oro(oupe cvo;.r;t6vo onipro.

(B) llpooOdroupe 6r6Aupo KMnOa/HzSO+ Kqr Otppoivoupe.

(r) Tr ncporqpeire ortg netpoportrig 6to6rrcoieg (o) rot (p),

0r) No yp6q.rere rrg Xr1;.urdg ovrt6pdoerg nou rTpqYpqrorToto0wqt oe Kqeepld drTo rlg nElpo-
porrrdE 6ro6rxooieg.

(rrr) Aivovror rq qr6lou0q 60o ovrt6poorrlpto:
. nuKV6 6tdAuus HzSO+
. 6rdtrupo KMnOe/HzSO+

l-loro/o qTT6 ro owrdpoor4pro xorc rq yvcirpn ooE pnopei/o0v vq xpnolponolneei/ooov
yro rr1 6r6rproq rou HCOOH on6 ro (COOH)2; Elqy4ore.



Ep6r4or1 13 (Movd6eg 8)

Ano rr9 nr\,rlpogopieE nou dlvovror nro rdrc,l, vo yp6v€Ts rous suwqK'Ko0g r0noug rc.rvevo0oec,:v A, B, f , A, E, Z, O rql A_

(q) O_ opttporrr6g u6poyovdvOpor<og A, pe o(ov6Auoq orrlv nAeuptrrl rou qAuoi6o, 6iver
600 evtrroetE, ng B xor f. H ivrrroq B orov 0eppcvOei pe 6rdAu1.to KMnOTHTSO4 6iu.,
oapro rrou Ooldrver ro ooBeor6vepo. H 6vt.ror1 F 6ev owr6pd pe ro 6lrvo 0ertir6eq
vorpro. T6oo n 6voon f 600 Kot ro rrpoi6v rrlE ovoyc,tyqE T116 6lvouv r4v rul6ogopprx4qvri6poon.

(p) Y6poyovdv0pcroE A perorpdnerqr pe To xordAArlAo ovrr6potrrrlplo orrlv o|uyovouxq
dvcooq E ps poprox4 p6(a 76. H ivr,,roq E 6rqtr0eror oto vep6 rqr 6iver ou6irepo
qxpulpo 6rdAupo. floo6rrlro 3,8g rrlg E awr6pd pe ro vdrpro rar nopoyovrcr 0,05 morqep[ou.

(V) A0o roopepeig evdtoerE, or Z ror O, iXouv M.T. CaHsN. 'Orov 
owr6po0v pr Hz orrE

rordAAqAeE ouv0qreE 6ivouv rrlv i6rc dvrooq A. H dvc,rorl O ow6pd pe AgNO3/NH3 r<or
HNO2, ev6 n 6voon Z 6ev ovl6pd pe rovivo qn6 ourq ro 6rio ovrr6poorrlpro.

Ep6r4oq 14 (Movo6eE 10)

Aivovror or or6Aou0eg rprdEeg opyovrrtirv evciroeu;v:

(d)  CH3CH2COCHzCH3

(P) cH3CooH

(y) (cH3)3coH

(6) C6H5OH

cH3cocH3

CHeCHzCHzNHa

cH3(cH2)3oH

yAux6(4

CH:CHZCHZCHO

CFISCHNHZCOOH

CH3CH=CHCH3

gpour16(11

H np6r4 6vulo4 on6 ro0e rprd6o AEN ovlbpd pe rdrroro ovrrdpcor4pro, pe ro onoio
oAAeg 60o divouv ro f6r.o epgov6g onordAeopo ong xordAAqr\eE ouv0rlxeE,

Zr lro0wor:

(l) Nq ypdr1ETe ro ovr6poorrlpto, rrou npdner vo eivor 6rogoperrrc6 yro xdOe nepinrr*ror1,
Kqr vd dvo(p€perr ro epgdvEs onordAeopo. [2 pov.l

(t) No ovogfpere oe ouvropio (1opig ovolurrx4 neprypogq ru-rv nerpopdrtrrv) rpono 6ro-
KpronE ruJV 60o reAeurqiuv eveiiosurv ro9e rprd6ag. [4 pov.]

(rrr) No ypdqere uiq ovri6pcorl yro ro rd0e ovn6pcorqpro rrou Xpnorponorqoore oro
epcorrlporo (t) rqr (rD. [4 pov.]



Eptirr4o4 15 (Movd6eg 13)

o. [6 pov.]

Fto rqv elou6er6pri.ro4 7,3g proE drurr\4g Kopeopfvng povoo0evo0g opiv4E A, qncrro[wqr
100 mL 6roi0poroE HCI 1M. Ie 6rd)\upo ro onoio repr6xet ioq noo6r4ro (7,39) on6 rqv
6vooq A, npoorioeror 6rdAupo NaNOr/HCl, on6re er\eueepcirveror oipro. H opyovtr<r1 6vr.uor;
nou npox0nrer 6roXc,.rpi(eror on6 rq un6trorno od;poro Kot 6tqBtp6(eTdt nqvui qn6 roroA0r4
Cu orouE 320oC, on6re nopdyeror opyovrrrl dvoo4 B, 4 onoio ovdyer ro geAiyyero uyp6. H
6vtooq B o(er6drveror on6 dldAupo K2CrrOT 0,1M orrlv nopouoio H2SOa.

Z4ro0vror.

(t) No ppeire 6IouE roug nreqvo0E ouvrcxrrroOg rOnoug rrrv evdroehlv A rql B.

(tt) No unoAoyioere rov oyxo rou 6ral0porog rou K2Cr2O7 nou onofieirqr.

P. [2 pov.]

H ivtoo4 X pe M,T. CsH10N2O 6iver pe Br2/NaOH r4v ivtlorl 9, yro rqv onoiq 6ivovror or
or<6trou0e6 nr\rlpogopieE:
" Me ro HNOz os Osppoxpooio 0-5oC 6[va guoo^ i6€E oXpt;pou oepiou.
. Eqv oro npoi'ov 1116 owi6poorlg pre ro HNO2 npoore€ei qu1p6 o,\rcoAx6 6toAupo <porv6lqg,

oXnpori(ETqr 6yXpurtro oTtp€o.
. H ivu.)on V iXer 60o unoKorqoTdr€E orov nuprlvo rr1g,

No yp6qere on6 ivq nr6qv6 ouvrcrlK6 rtno yro rrg evti.roerg X.ror tfl.

y. [5 pov.]

Ie 6Ljo groAeg ovldpoorrlpiurv nepr6Xovror or rrro rortrr tool,tepriE evc0oelg pe M.T. CroHr+Or.

@-ococHrcH,coo-@

@-coocHrcHrooc-@

X pqorponortlvrcg 6noro ofi6 Tq fito rdro ovrr6poorrlpro rpivere onopoirrlra,

. Brz/HzO

. ov6pyqvo o€ri

. qvopYovn Fdon

vc enrBeBortiroera noro fvurorl uncpXer orqv roOeprd on6 rrg 613o grdAs6, 6ivovroE rlE nopo-
rqp4oerq oo6 r<or ypogovroq 'rrE oXerrx69 Xqprxig ovirdp6oetg.

+, 1



(o)

(B)

(v)

(r)

Ep6r4oq 16 (Mov66eg 8)

Zqro0vrot:

(ru

(H )

(rv)

l-ro rrlv nopooreun rou pevqolKo0 o[6o9 on6 ro Bev(oTx6 ot0uAeordpo' oroAou€flO4xe

q nto rortl 6to6traoiq:
Ie ogorplrrl glqAn ovdpixenKov 5 mL rou eor6po ye- 40 mL 6ror\0poroE NaOH 2M

Egopp6orrlre KdeeToS qrrnr4pog Kql ro uiYlld. 0eptrrovOrp<e p€;pr vo- e(orpcvtorej

.i'lirg n ortpd6o ,ou-e-dpo.' Itn ouv€yeroro piypo unoBhq0rlrce oe onoorolq Mero

tn ,ii,ii".,in 1b mL onooroyporoE, 11 orgorprxq cproh4 tp0104re.xot npoor60qrov -t-1'-11-
20 mL nurvo0 6rotr0proroq HCl. 

-Or'rpiroroAhot 
rou pev(oTroti o{ioq nou oxnpdrioTn-

oou onopouOet6ov xot roeopimnKqv pe rnv ror6trAqA4 p6oo6o'

frq rov rlpoobtoplol.lo rng ro0op6rqrcE rou Bev(oTro0 o(dog nou nopooreudo:qre'

O,3g rt.rv KpuorqAAurv rou ronoeerieqrov oe rulvtr4 grdAr1' npo<rr60nloYt l0 tL

oioiOporoE NaOH 0,1M ror ro piypo oyr<ogerpqgrlre pe 6rdAupo HCI 0'1M orqv

".p"l"i. 
'Oti"tr1 

garvotrog€oAeivnE 
' 

gpienot 6ir rorovaAur0qKov 30'5 mL 6totr0pa-

rog HCI (p6oog 6pog rprdrv oyroperpqoeurv)'

fro rov unoloYrop6 rng orqetpdg 6loorqoqg rou Bev(oirorj o[6o9' (uyiorqr<ov 1'5389

rt.rv rouotoAAc.rv rou Kql atopoo*iuaottl*e Oi&lupo 6yxou 100 mL Bp60qre 6rr ro pH

rou 6toA0;rorog ouro0 Rrov 2,6

Epc,rrrlorl 17 (Movd6eE 1 3)

l-ro rrlv onrtrc0E evepyo orurtrrl opyovxrl ivurorl X' nou nepldXet dvOporo' u6poYovo Kdl

oEuy6vo trrovo, 8ivovror ot nto r6tc''t nAqpogopieg:
o 0,25 mol rrlg 6vt lorlq X ou'iJpoOu t.ri'Nu'i Ot-*o' tAeuOeprirvouv 2'8 f COz oe K I 

-
. H 6vtron X pe o(ovo'ruof diu'' o':o nPor6wo 

'Evq on6 ourc' ro A' nou 6ev awt6po pe

SOCI2 , nePr6Xer 53'33% o(uY6vo
. Me eni6poorl ora,\uporoE?funj7nrso+' t du'T^T 6ivet €vo odpro ror rp'npoiov B ue

uoprqKn 1t6,(a 132. r,o "lu'"ilpn tiouoti:p'on z'64g rou B xperd(ovrot 1'69 NaoH'

ZqroUvrot:

(o) Xprlorponorclrvrqg oAtg rl9 Trlo n6vo nArlpogopieg' vo nporeivere 6vq nl0ov6 ouvro-

rrr16 r0rro (LT.) yro r4u iurorl X, divovrag rrg oyerrr€g sne[qyrloerq [7'5 pov']

(B) {l) No ypdq.rere ivo nt0ov6 ouvrorttr6 r0no (I T ) yro rnv 6v0ron ({,' q onolo:
' 

- e ivot rooPePqg rrlg 6vtooqg X
- e;rqovi(ar YeuperplKR loopepsl(I -
- nopouotd(er 6ror)t66t''loq oro poplo Tng

(rr) No ypoqere rous orsptoxnplrorig r0noug rutv yetlperptxdrv toopepurv r4g W [2'5 U l

(V) No 6ei[ere 6loypopporrrd rqv nopelo.perorpoTlqg rng 6v(rloqg B oe opyovtrfl fvt'-tot'1

nou nept6xet o,:o aropciueipot<o Alyorepo on6 r4v 6vrr'roq B [3 pov']

No ypoqlsTe rq Xqprxq E[io{ton rng qwi6pqong nou TTpdYpqrorTorrl0qre roro rr1 06p-

uqvon rou l.liyporog orrl ogorprrfl ql6An' [1 pov']

No ypdqrere rq lqprr<q cvri6poon nou npqYporonorrl0qr<e rord rqv npoognKrl Tou Hcl

orq oqorprrq <Pr6trr'1. [0,5 Pov.]

NounoAoy ioereTr |V%K.p . ro0op6rqroroupev(o i ro0o(6o9. [3 ,5pov . ]

No unoAoyioere rn orqgePd 6rooroorlg rou Bev(oTro0 o(dog' [3 gov']

TEAO' E=ETA'HE


