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To e{ercorrx5 6ori1'o srrorsisirqr qrr6 6rio p6pq: M6poE A.xqr M6pog 8..To s0votro rorv osAf6urv sfvqr g.

MEPOE A'

]if,j[!:a'qrroreAsirqt 
qrr6 10 apurrloerE. Kdge epdrr4orl BcgpoAoyeirar ;ra

NA AnANTHEETE EE OAEE TtE EpoTHEEtE (1_10)

Eprirr4o4 1

Alvovrqr ol evdroerE nponovovn Kql TTporrov6Aq_2.
(q) (i) No nporeivera fvo avldpaorr;pro, pe ro'#oio qwdgoir_KgrQ]tlfo

rst Ofvouv lgj0uepgovfg anorcAeopo.
(ii) No nporeivsre tv_o ovrrdpoorqpro, pi ro onoio ovn6po0v ror or60o
. oAAci povo rl pfo 6iverepgov€gonorriAeo;.ro. 

- -
(F) Nq ypdryere ro el"rgovq qnbiereoporo oTrE rflo nqv., neprnrr.boerg.

Ep6rqo4 2

No 6ei{ere broypopporrxo, dqAdrvovTqE Kq.t TtE o#pairnreg ouvgflreE, ntbE0o perorpriq.rere ro nponfvto se TrporTovdArl.

Epdrr4o4 3

I:Yr"n X:.lrE trloprcr6 l0no ceHeo3, ovnDpo pe ordAupo Na2co3.3,04 g rng x orqrro0_v 20 mL o,ql0pqros N;ofi 2 M'yio irlqpn avriopooq.H dvuroq X 6Xer 60o duvqrd povoyAlponcpdyuryq Tou nupr;vo.No ypdpeTr To ouvr::]:r^1y1ilrs i, "odoeli;*oiiorg ouAAoyropouE ooqKql Tov rpoTTo rrou dxere epyoorei. 
'v> vv'r'rvYtr'/Hvu5 
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AroprxfE po(eE: H=1
Xpqolpo 6e6op6vu

C=12 N=14 0=16 Na=23 Cl=3b.5Br=80 Ag=108
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Eptirrqoq 4 
2

No yp<iqlers ro quvrqrrrro-rUro yro xo0eprd on6 Trg opvqvrxdg evtiroerE
A, B rsr l, yro rE onoieE divovrqi ot llo rdro nAqpogopieg:'Evrlon 

A
" Kqrs rrlv npoooqrq 6roA0poroE HCI oe 6eiy;ro rnE A, svq6i6erulgrupuldro lr6ro0.
' MErd on5 r0puroq deiyporoq rng A, AoprBdveror 6vq opyuv*6 irpoi'6v,

rou 6[ver epgov€g qnor€Aeofro f,, io lzltriaOH.'Evoon 
B

' AguddToon TrqF 6iver og r6gro opyov*6 npo'r6v rqv fv,or1X, q orofo,pe o(ov6Auor1, dfver c^rE povodrKo opyovrro npoi'6v, irlv riv,orl v.r H tP 6iver apgovdg onorfAeopo, 16oo pre ro rziNaoH, doo Kqr pe Toovrrdpoor4pro Tollens.'Evcrron 
l-

' Me ro uvrrdpoorqpro Torlens, 11 t- 6iverepgovfE orordAeopo.
' Mg npooOrlxq KMnoa/Hzsoa, or o_uvqgiolrfvr; 0epporpooio, oe deiypa rrrE r,oXqpori(ovror p6vo ov6pyovo npo.r6vro. 

'

Ep6r4oq 5

AfvErqr 11 dvruorl A, HCOOCHzCH3.
No neprypdrpere or ouvTouio oerpo nerpcpdrulv rrou 0o ooE enrrpftlrouvvq rsurolrorqoera rqv €vurorl A, rcOrcypdgo,vrcE Kqr rs epgovrl qnoreAd.oproru
nou 0q nqpqTqpqgo0v. Nq pq ddloere enefrlyrl-oerE.

Ep6r4o4 6

Aivarqr ro qx6Aou0o dldypappq XqprKdrv perurpontlv:

GzHgN--i--t X
CH3COOH/n.HzSO4/e

V(CeHroOz)

Nu yptiryeTe Toug ouvroKrtKo0E rtinous Tov opyovrrdlv ev'oeov X xqr v
ru0dlg Kor ro ovr tdpoor4pro x.  

r  I  - r r 'aww vrwvewv ' \  ' \vr  r  '

Eptbr4oq 7

Ydpoyovdvgporag X neprflet g0o/o c oro p6po rou. o X 6ev onoxprrlporr(erro KMnoa/H* oe ouvr;gnpdvrl 0eppoxpooic, To qTroxpopori(er ou.ug perd oro06pgovoq.
No ypoger€ Tov onAo6orspo popsKO rrind6uilOivovroE TrE oTTopqfrrFeEene{rlyqoelg.
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Epdrrqoq I

Nq 6rlA6osrt qv ro pH xoOevog qtr6 rq qr6Aou0q 6loA0puro, rivol ioo, prrp5repo
q peyaAfrepo orio ro pH 6roA0paroE TTporTovlro0 o{doE 0,1 M, divovroE o0vrop4
anefrlyrloq.
(u) AdAupq rrporrsvrro0 o[6o9 0,2 M.
(F) Ardlupo 2-XAulpofipoTruvtro0 o{6,oE 0,1 M.
(y) Ardlupo Trporrqvrrcori vorpiou 0,1 M.

Ep6rqorl I

No ypogerr ro ouvrqrrrro r0no yro ro0eprd on6 TrE TpsrE roopepeiE evrboerE
A, B rcrr l-, pre propror6 r0no C+HaO, ytq ng onoieE dfvovrqr or axoAou0eg
nAqpogopieg:
(c) To orroreAdopqrq 60o Oorrprdv oe daiyporo rqg 6vu.roqq A, goivovror

orov sxoiouOo rrivurs:

(F) H dvaroq B 6ivEr 0erx6 snordAeopq pE Brzlccl4. Eivor enioqg yvt^loro orl
q B epgovf(er yeulperprrq roopipelo.

(v) H dvoroq l- prerorpdnErqr ornv dvrrloq tp, o0pgtrlvq p€ ro rno xqrt.rl Drdypop;ro
Xqprxtilv percrporrdrv:

I  H C N ] x  H 2 O / H * / 0 ] w

Korepyooio r4E tP pe Hzsoa/O, 6iver, tlE r0pro irpoi'ov, opyovrxq dvulorl nou
6ev epgovi(er yeuperplrrl roop6.pero.

Ep6rqoq 10

Aivovrsr or qx6Aou0eE evtiroerg:

A B
cH3cH2cHo HCOOH

t-
CHsCHzCH=CHCHs

Xprl_orpronottlvrog povo 6vo ovrtdpoorqpro, 'rrou vq ovn6pc Kqt pe ng Tpag evtiroerE,
rot 64Adrvovrqg rlE xordAAqAeg ouv0rlreE oe xdOe nepinroorl, vo rreprypdqrere oerpO
rretpcpdrulv TTou 8o ocE errlrp6qlouv vo Drcrpivere pero{ti rouE rrE rperq evtiroerg,
nopo0irovTqE Kqr nE TrqpoTqpr]oerg orrg onoieE go Boororeiq Ordxproq.

qpvnTrKo

. . . t4
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MEPOE B' 4

Eptrrrrloe ry,11-11

NA ANANTHEETE EE OAEI TIE EPATHEEIT
Eptirrrlo4 11 (MovcideE 8)

re .aiypo prcg dyv.tloTnE opyovrrrlE .vtloqE X, npoori0erqr TroooTnTq ro'opouogtxo0 o{eo6 *o, Ajf: "tovbu.E rrrir131, nrsol tliypo, c<pou ronogerrlgef oe
l9ffA?[|!,ffj[,iT;Jl#'t*ip"o, 

oe norqp, iro*s;re xprio v€po, onore
"t:"H: 3J:rHtJ,H 

u 6qrr r6v 6 roAu p<i ruiv Trr E X, npoy l"r orono r rl€ 4 rov enior; g

ErrrnAfov eivor yvuroro 6rr q poprorrl pd(o iqE X eivor prKporspn ono g5.
Znro0vrqr:

Jl HJ",nffit::?."'utorrrro r0rro TrrE x, o*uroAoycirvrqg r'.qpx6E rrlv
fBl I. e{4yqoere yrori q X 6rqA0erqr oro vrpo.(v) No vpoveffi:t"ill1:lT$:#;#v opvavrxcirv nporovr$v r.uv rp,drv

Epdrr4oq i2 (MovadeE B)

l-ro pro opyovrr4 dv-trroq, r4v A, 6lvovrql or or6Aou0aE nAqpogopieE:r EXer poprorq pci(u, M,.= gg.
o fleprfXel 35,g6% O.
. Aiver eprpovrlE.crr-or6Aeo;.ro pe NaHCO3.' 

:*iufi33',irbi: L oxparsou oepiou, Le K.E., orsv or 4,45 s rqE,
. Epgovi(er onrlr4 loopfpero.

Zqrorivrsr:

(q) (i) No.ypdqreTr.ro_ouvTqrrx6 ,!I:^]IS fvuroqE A, ruroypogovroE rouEouMoyropouE 
T?.y 

"oS o6rly4oov or4v orr,iurqon ooE.
[ii) tto ypdqrere ro 6vo;"ro inE A, rorq tUpAC.(F) (i) No ypotpers To suwqrflK6 rlno rqE€vtrroqE X, nou npor'rner 6rqv600 p6pro TnE A avrrdpdoor^y.fyi0 

]d;;,i rcrdAA4Aes ouvoqras.(ii) ndrE pnopo0l.re uo ou[.rn*up€ Tqv A sn6 rqv evooq X;

...t5
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Eprbr4orl i3 [Movd6eg 8 (13A _ 4, 1gB_ 4I
A. Ie ptKpn noo6rrFo 

1^a0eplcig qTTo nE mo xortrr evcilo
gffi:iYJ:vo 

vep6, 'o uiv,o oi,ii,uriro, ,qrr&;;lrq ouvexero osriveror

lii"Jtr TASli^', :1 ?r r v r<d 0e ne p inror o4 x o r y, o ri ;
ipi ;A5;;rwv(orKo 

vorPto

(Y) nponovci^n
(6) oreper; napogiv4

"f#jJ?l'[1:?#"T,f;i,[ijJ;#ff 
"Tffi"iJfl ll]:L1ot?tsvnoqpo,

H 
'veru e 'v  r ( r  uKonOUUq OVf l$pOOf4prO;

ffiTIopqTr|po0vrql2orrBd6eE,''.i;fi;-y-''*'(*J,,o"io,o,,vriEpiypo'

:l }lltleivere 
eiq n,o'qu;;';&,,r0'i,:no;;;;Ap,d 

on6 rrE evdrosrs(F) Nq .'Kffifll?ire rr; .rosopci orrl .roAurorr'q oTo vrpo, pero{' rrv

Eptilrqorl 14 (Movd6eE 10)

l-lo 1lo cixurr\n oil,4;il;ffitrtilf?#:,"*f;:tt:. neprd;e, c, H rsr o p6vo xor 6ev d;ertr ol sx6Aougeg nAqpogopieE:
r Avndpci pe pCls oe ovoAoyio lmolX: 2mof pCls.. Avr.pd pe Nazcos oe ouJloviqiroii,,iioTrrr.rcor.. Alver epsoviE.anoreleous liir^?rru""e;i;; N azcr2oilHzSoa.' 

Y;,'li:ffi #;11iliffi ly; ;l1;1"' d;' l,lo'u^^n o pyov, 14 ivrdoq, v,
Znro0vrql:

(q) Nq ypoqrere r?,::ylo*nxo r'no 
J::::TII X, loroypdsovraE qvoAurrxdrouE ouMovrollo_0g ro, ooE oO-4yrfo.gv *qu;duiqo4 ooE.ffi ) N or oo ., e 

;i r,?'Il|3;::i,fx*iffi;"illl'ru lioee p roE on6 n E

qvrr6ooorn;;l
Nazco" -

opvr;rrxo
snorftreopo

PCls 2,4-6@
qpvnflKO

snorfAeopo

opvr1rrrc6
qTTorfAeouo 0errro-

onor€Aeouo

...t6



Eptirr4o4 15 (MovddeE 10)

Alverqrro or6Aou0o drdypoupq XrlprKtlv perorpontilv yn rq opyovxfE avdroerE
A, B, f, A, E rqt Z.

n NaOH/HaO/g h KMnO,/Ft^so.ln -- xz--'> E
.A.-----+,t KMnOy'HzSOa/O, 

!- x, > Lz
>r* z

Alvovrqr eniorlE or qr6AouCIeg nArlporpopieg:

: ffirx i"'#fffiirtr,lfril;s, il:ffi .'illno,n*
ogprop69.

. or evtiloerE E rsr Z eivqrTTp.uroTqyefg oAergonrfg opiveE,

. Miq o116 rtg evtiroetg E xqt Z, pnopei vq perqrporrei orqv fvtlorl B,
pe enidpooq ev6g p6vo ovrrdpoorqpiou.

ZrFo0vrol:

(c) No pOete ro poptor6 rrino rqE ivrrlorlE A, divovrug 6AeE rrg onopoirrlreg
ene{qyr;oeq.

(F) Nq ypdrirere TouS ouvrorrrxo0E r0noug rrrv svciloetlv A, B, f, A, E ror Z.
\- lyl tlo ypdqrere ro avrrdpoorrlpn/ouv0qreg x1, x2, Kor ft.- 

(6) No dxoroAoyqorrs ro Boox6 xopoftqpo rtrrv evdoearv E rqrz.

. . . t7



Epcirr4oq 16 (Movd6eg 13) 
7

l-tq rov rrpoo'broprop6 rou ptoproxo0 rurou 6tio opr.opruilrd)v evdroerr.lv, X xqr rp,
oroAou0rg0rlxe 4 nro rdro 6lq6rrqoiq:

l: 5,0 g srro rqv rdOe i.vuro4 xdrlxcv nArjpog oa xogop6 ofuy6vo. Kor ong 66o
neprnrdloag oxrlpqricrr4xov 11,12 g COe xqr2,g0 g HzO,

ll: re u6qrrx6 drdAupa 5,0 g rrlg v, npoore0qrce HNos ror neplocrero
oroAuporoE AgNo3, on6re oxqtrroriorrlxov 4,614 g Aeuxo0 i44poroE, ro orroio
6roA00qre nArlpulg oe 6rdAu;ro opalqg opprulviog.-
EnavdAqryrl rrlE nto rrdvr,rr drodrrcooloi orrlv evooq X 6ev d6trroe epgovfg
snorfAespo.'orcv, op$E, 5,0 g rqg X 0epprdvgqrov rpdrro pe u6orr<o
6rdAu;ro NaoH, ro piypo oNrvlorqre pe Hirtog xoi orq ouvExero npoorfgqxe
drdAupo AgNo3, oxqporiorrlxov enioqE 4,614 g Aaurori r(qprorog, ro onoio
6_roA00q xe nArl purE cra 6loAu pro a po I rp g' oir pulvidg.

lll: flororrxrl ovciAuoq rooo rrls €vrrlo'q6 X ooo ro, irlg dvuroqE v, d6er(e rqv
nupouoio o(cirrou. Aeiypc 5,0 g ro0eprdE ofio ng-svri.loer{ unoBAqbqre
oe rqroAArlAq rorepyocria, oroTt ro d(rrlio oe roee nepinrurorl peiarponqre
nooorrxd oe sppt,lvfa, ylc rqv nAqpq e{oudeiepoorl rnE onoiog, onoir4grlrav
32,1 mL SroA0poroE HCI 1 M.

lV: f-lpoodropiorqxe q poprcrxq pd(q ror Bpf0r1rc Kqr yrs rrg 60o avcboerE, ioq pe
155,5.

Aivovrsr enio'qg or oroAou0eg nArlpogopieg:

. Kqrq rqv ovrlOpqoq rqE X pe NaoH/Hzo/O, oy4prori(erqr r! opyqvrrrl dvruoq
X1, rl orroio 6ivEr spguvfg qnordtreopo pE l2lN;OH.

r H evcrror; X ovrrdpa pe NaNo2/HCl, oe 0eptrroxpooio 0-s0c, xcupig vs dlver
apgovdE anorfAeopo.

o f'l fvuloq V onolptrrprori(er ap6o'urE Bpcbpro broAuprevo oe rerpoXr\opavgporu.
. Kqr or d0o eveboeq, X xsr w, 6;4ouv 60o buvord povovrrponapdyt,cyq rou

nuprlvo.

Zrlro0vrqr:

(a) No npoodropioEre ro poprox6 r0no rtuv evtiloeurv X Kor rp, deiyvovroE
uvoAurrxs rov rp6no Trou Epyqorrlxare.

(F) No ypaq,rert ro suvrqrrtro r0no xaOeprdg un6 rrE evcooerg X rsr w, 6ivovroE
gAeg 1lE onopofrqreE enefqyrloerg.

(v) No efqyrloere yroriaxotroubq0qri dngope'xq rorepyaois oro p6poE il, yro
nE 60o evciloerg.

(6) No ypdtpeTr rous ouvrqKTrKo0g r0noug Tolv opyovrxr.r.rv npo.r'ovrt.rv TovqroAou0ov Xrlprrdlv ovrr6pooeov:
(i) Trtg X pe NaOH/H2O/O.
(ii) TrtE X pe NaNOz/HCt/0-50C.
(ii i) Trtg Xr HE tzlNaOH.

...t8
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Epdrrnon 17 (MovodeE 13)

l-ro rrlv Epysfinproxq nopooreurl ev6g opyovtro0 o(eoq X, qxoAou0rl0rlrov rq rto
roro orddta:

frddro l: Ie orporprrrl grdAq, agodroopfvq Ue xd0ero quxrqpo rqt orsAoxrtrq yodvq,
roiloOero0vror 9,2 g roAouoAiou rcl40 mL rerpa;Arlpclv0poxo, Trou Xprlorporolefiot
cug broAfrng.To piypq Oeppoiverqt Kqr orrrvoBoAelrot pe Aopnrqpc uv. Me 14 Bo40en
rqg oroAorrlrqg Xodvqg npoorigewqt, rqtq oroyoveg, 16 g Bpt",tpiou. To enAu6pevo
ofpro OroXereferqr og nAuvrpido pe vep6.
H ovrl6poor1 oAorcAqpcirveror ;rerd orro nepinou prro ti.lpo, To opyovtr6 npo'lov A, rrlg
nro rrdvc,-t ovri6paor;g, onooro(erot rct AopBdverol oe roOuprl Uopqrl.

Erddro ll: Ie oqorprxrl qrotrq, egodroopdvq pe rd0Ero rgurrqpo, rono0erEircl oA4 q
noo6rqro rqE fvooqE A, po(i ;.re or0ovoAq, nou Xpnotporrotsirst clg dtoAfrnE, Kol
roopoproKrl nooorqrs ruqvto0;ou vcrpiou. To piYpo Seppoiverol, pt ouveXq
ovdbeuoq, yto qpKETdq 6peE. Mero ro rfAog rqg ovridpooqE, To opYovlKo npoiov I
droXulpi(ersr pr an6oro{q.

Erddro lll: H dvulo'q B rorro0ereirqt oE oqqtptK4 grotrq, etpodtoopfvrl p€ rd0Ero
gurrqpo, po(i pe udsrtro OroAupo NaOH, ouyxivrpuroqE25o/o x.o. Irq quAq
oXqporf(ovrqr 60o orrBodeg. To nepreXoprevo rrlg groArlg Oeppoiverot ytfl nepinou pto
drpo. Kora rqv nopeio rq6 avrfdpqsqg e[ogavi(erqr rl prq orrBd6o. To npotov rrlE
ovridpoo'qg o(rvi(eror pre H2SOq20o/o, orr6re oXqpori(eral i(qpc, ro o{CI X, ro orofo
droyulpi(erqr pt 6rq0qoq. Irq ouvdXaq,To i(qpq DtqA0erat oe Oeppro oreoraypdvo
vepo ror qroAou0ei6rrl0rloq ev 0epp6. To 6rr10qpo rprilerot rqt oroAou0siv6q
6rq011oq.

Znro0vror:

,.(s) (i) Na ypoqreTt TrS Xqplr€g a{ro6oeg yto oAeg 16lrlptrfg avrtdpooetg nou
rrpqypqroTTotofvrqt rard rrlv rno irdvo ouvOertrq rropeio.

(ii) No ypdglert ro ouvTqrcrrro r0rro Kqt To ovo;.to, roru IUPAC, tou ofeog X.
(B) Aoyur oxqpqlopou rrqpqrTpoi'6vrtlv q A6yu slr$AErdJv rord rqv olropovtrlon

rcov dro<populv npoi'6vro)v, q an66ooq 6ev elvor 100%.
Afverqr q on66ooq yta rdOe orddlo:
Irq6ro l :70o/o,Irddro l l :  80%, Irddto l l l :  85%.
Nq ufioAoyfoere rq po(o rou o{6o9 X, ltou 6Xet napooreuqorei.

(V) No rrporeivere 60o dAAs opyovtro npoi'6vrc TTou UTTopeivo oXqpqrtoro6v
orrlv TTopsio rrlg ovri6pooqq oTo ord6to [ (ouvrornro r0iro rot 6vopo).

(6) (i) Ns e€qyrloere yturi rord rrlv nopefc rrlg ovridpoorls oro orudto lll,
e{ogovi(erqr rl Uro ortBd6o. No OqAtirosrs qv q oltBddo ourrl efvcl
q opyovrrq r1 11 u6ortrq.

{ii) ndtE ovopd(eror n Kqrspyooio orrlv onoio unoBArl9rlKs ro oftj X oro
srddto lll, pard rov upXrr6 6roXoprop6 rou ge 6rr10qon Kqr os rt onooronei;

r r r r r r r . r r r r r r r . . r r r . . r l  
T  E  A  O  f  
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