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NA AnANTHEETE EE O^EI TIE EPATH:ErE (1_1O)

Epcb,-qoq 1

No pporeive-re rus dtocoopertrcouq n€rpaporKou( rodnoug drorcproqq praro{u ro1r
HponovrKou Kor rou yo.lorrirou o{eog, vpaeovroq'Kor rig owimo'xig xqpi*.g
ovTroooo€tc.

Ep<ilrqori 2

No eiqyqoere, ypagovroq Kor rq oxerKEg xrlprK€g ovrrdpcoerg, yrori ro pH
udolrou droAuprorogrlq orOuio;rivqg eivor preyoiurepo rou 7, ev:,o ro pH u6olro0
droAuprorog, i6rog ouYKsvrpc.loqg, rou Xtrr. ' ipiouyou ar0uAcprpcovlou, eivor prir<por€po
rou 7.

:p<ilrqorl 3

No oqAcbo€r€ ov q oxoAou0q nporoon eivor op0r1 n Aov0ooprvn, 6ivovroc rrg
onc poirqreg ene[qyqoerq.

<Ano rqv o.pudoroo'n rqg pourovoAqg-2, crrrg evrovorrp€q ouv0qrceg,
nopoyovror rperg evcboerg nou Exouv oAeg rov i6ro uopraKo runo.> 

"



Epcbrrloq 4

No neprypaqJe-re netpaporKo rpono, pE rov onoio pnopeire vo cnodei{ere orr q
qorvoAil eivsr ooOev€rrepo o{u ono ro or0ovrro o{u, divowoq lg anopoirqreg
ene{qyqcerg.

Epdrrqoq 5

Ze €'ro ;rcOqrq doOqre deiypo pev(oircou crOu,\,emepo.
Nc nepryporp€Te oerpd n€rpoparcJv nou pnopei vo npoyl-Ioronorncer o ;rc6qrqg,
npoKerpsvou vo onodei[er orr o eoripCIq nou rou 6o0qrce qrov emipog rqg
orOov6Aqq.

Epcirrqo4 6

No dei[ere pE XnptKeg ovrrdpcoerg, dqArilvovroq Kot rrg rcoroAAq,\eq ouvOiKEC,
nc.b( 0o p€rorp€rpfi's ro crOovrrco o{u oe peOcvrxo o{u.

Epcbrqoq 7

H evc,roq X, F€ popraKo runo c5H12o, 6iver epeoveq onoriAeopro orGV awr6paoer
l-l€ ro vcrpro, oxl ouoJq orov €eppsvOei pe o{rvo droAupo drXpcoprrrcou vorpio,u;;.'
(q) Nc ypdqrrs ro ourrroKrKo runc rqg X.' ., " ',1i'

(B) (i) No ypcq.rer€ rq XnptKq e{!oo:oq yra rnv ovridpooq rng X ps ro Vorpro.
(ii) Av mo udalro OrcAup,ro rou opyovrrcou npoTowog ri-lq nro ndvol

' svridpaorlg npome8ouv Aiveq mor,r6veg rgal,.rc.\cq8c,\er*viig, ri 1p<bprc
0o nopcrrlpqOei ror yrori;

Epcbrqoq B

Aivercr ro sr6trou0o drcypappo XnUtKcbv prei-orponrijv:

CeHe o, - n, !AIH*-.A, Hzloo/8- 
ar?:fi^/r!:?r'cH3cHo + c5H5cHo-  xop.  u rop .

No ypcqer€ Touq ouvroKTrKoug 'r0nouq rov evr.iroecr:v Ar, Az, 43, rccOdlg Kor ro
cvrrdpcmqpro/ouvOq KEq a 1.

Epci:rqcq 9

No ouvrcpivere to oqpeio (eoeolg riov evcboeov nponovoAq rcor nponovo,[4-1 rcr
vo drrcoroAoyqoere rrlv anavrqoq o'aq.

Epcbrqoq 10

Aivercr q orcoAou0q Xr lptKn ovr idpooq:
u ^ n / u +  / a

l - { A l r r . r . r ^ F . n n t t X i ' , c , c , , , ^ ^ . , 3 ^ ^ - ^ - . o , C 3 H 5 N o % ( B ), r  c.vurur i  D, uuu uiver ep<pcveg onor€Aeopo pedroAuprc NaHCO3, eivct  onrrrccbg
€v€pYrl.
(o) No ypaqJer€ Touq ouvrcKTtKoug runou( rc,lv evcboecov A rcr B.
(F) No ypa'.pere ri-l XqUrKq e[io<loq yta rr]v cwi6pooq rqg €vo:oqg B pre ro

N a H C O : .  
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M E P O E  B '  
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Epc,rrrloerg 11-17 
'{

NA ANAI{TH:ETE EE ONEE TIE EPfITHEETE

Epciirqoq 11 (Movcdeq B)

Ano rqv nlrlpq Kouon 3,0 g Utoq opyovlKnq evtr:6qq A, nopoyowor 1,8 g H2O rcor
4,4 g COz.

Aivovror enioqg or orc6Aou0eg n,\qpogopieg:
. Avridpoorl Tnq A pre udorrrco 6rdAupo NaOH, mrg rcordAr\qtreg ouv0qreg, 6iver

Trg opyovt169 evci:oerg B xor l-.
. flpooOqrcq drotrupqrog HCI crrq B, 6iver rnv opyovrr<r1 evaroq A.
. O{eidcoo'rl rqg [-, 6ivet cog ev6ropreoo npoTov enioqg rn A, q onoio perorpen€rol

cn-n ouvexero oe CO2;

Zqrorjvror :

(o) No ppeire rov rpn€lptKo runc rqq evo:oqg A.
(F) No ypqqere rouq ouworrrrco0g r0noug 6rjo evcbsEov, 41 Kot Az, nou

owonorcpivovrot oe 6Ao ro 6e6oprivo rrlg osKrloqq.
(V) No yporgere rtq XnptKig e{rocboaq yro rrg cvrrdp.ooerg rov Evcijo€cdv ,A1 Ksr

Az LrE ro NaOH Kol vo Xoporrqploere rg ovldpoo€tq ourig.
(6) No ypoqert rguq ouwsKTlKo0q runouq rc-1v s'.,6ss'.::v n-, i- rcci A.
(e) iia neprypstusr€ n€tpsporlKo rpono drorcprorlg prrro[u rrr:v Evdo'ecov 41 ror A.2.

Eprbrqoq 12 [Movodeg 8 (12A -  4,Stt . ,  128 -  3,5p.) ]

A. Aiversr ro oroAou0o drdypoppo XnUtKcbv perorponcbv:

X 
LiAtH4 

> qJ x, 
, Z *, 

- aA ------_>

. H rvotori X.eAeu0epciiver oepro pe ro SOCiz.

. f l €voon Q eivor crur<i,q Kop€opsv,1 1-,ouolO.vqq oArooAq ror n€prexei
2L,620/o a.

. Eivcr enioqg yvooro orl rl €vcooq e eprrpovi(er onrrrcq to.opep€lo.

Zqrouvrcr :

(o)  No ppeire ro poproKo runo rqg €vooqq f) .
(F) No ypoqlere ro ouwoKlKo runo rqg evaloqg f).
(V) No ypoqa'€ Touq ouvroKTtKouq runouq rcov evcboe<rlv X, r{.r rct Z, roOrig

Kot ro ovrrdpcmnpro/ouvOrlKr(  X1 Kot X2.



B. ArurAoq u6poyovovgpcrog X, ovrtdpd nAqpcog pe Br2lCCla, o€ cvoAoyio
m o l e  1 : 2 .
3,4 g rou X, ovrdpouv nAqpcog yte2,24 L udpoyovou o€ K.E., crrrlv
nopouoio Pt.
H ivooq X 6iver epqovd.g onorii,eopro pe oppc,lvrorc6 6toAu;.ro XAtlpro0Xou
XoArou ( i ) .
H X dXer ro XoprlAor€po onpeio (eo'ealq ono ro tootr€prl Tng/ nou ovllKouv
orqv i6ro oproAoyq cr€rpo.

Nc ppeire ro ouwoKrrKo runo rilq €voonq X, divovrsq lq cncpoirqreg
ene[qyqoerg.

Epcbr4oq 13 (Movcdeq B)

Aiverar ro nro Ksro drcypoprpo Xqprrr<<ilv perorponci:v:

o(ovoAuoq
A + B

IrHl
Y NaNo,/Hcl
r  +:A

Me rrg evcbo'erg A Kur l- npoyparonorqOqrov n€trr€ dorcr;rig, ro onoreAiopora rrrlv
onoiorv Koroypoeowor o-rouq orotrouOoug nivoreg:

I-rc rrlv evcr:oq A:

2,4-ANOY cr,Ticpc,;rqpi o Toi i ens IzlNaOH

€pqov€q onoTe^€opo EpQoveq cnoT€AEou€ epgov€g onorE,\eo1-ro

l-rc rqv dvolori [-:

KMnOq/H-/0 n.HCl/ZnClz

rUCpov€g onoreAeopo opvrlrKo onor€Aeopc

l-rc rriv EvCIoq A, divovrcr or croAou0eg n,\qpo<popieg:
- Eivst orcurAq rcopeoprdvq ivooq, p€ uro XoporrnprcrflKrl otrrodo mo pr6pro rqg.
.  I leprfXer 61,02 o/o C. '

Eivar enio'ng yvoloT'o 6rr rccro rqv cv'r'i6pcoq A -+ l- nqpornpo*wor rpuoclideg
oxpcopou oapiou

z.nTouvTor

(o) [-tc rqv rcoOepri ono rg nro ndvol nivre donpreg Xalprori, vo ypor{sr€ To
oupn€poopo oro onoio rccro,\,r1yer€ ono ro anortA€opo rnq 6orcrprqg Kor vo
ovcg€pgr€ To epreovrg onor€Aeopc, 6nou unopx€l.

(B) No Bpeire rouq ouvroKrKoug runoug rcov evcbo'eolv A, B, f, A rcot X,
divovrog enop rceig enelqyqoer g.

A
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Epdlrqorl 14 fMovcdeg 10 (t+n - sp., 1aB - st,r.)]

A. 'Evog poOqrqg, yro vo 6rcXopioer preiypro pev(okou o{dog ror
4-yAropoovrAivqq, oroAou0qo€ To nro rc&ro: oro6to:

Iradro 1: Aretruo'ero peiypro rcrlv 6uo mepe<ilv ouo'tcbv oe roro.\.\qAo opycvtrco
droAurq. (Irlprer<bverot 6r ot evciloetq ourig 6ev ovrt6pouv prerofu
T^rr .  r l t r r r r r  f iOV opyovlKo 6roAufq) .!  v v \ /  

F v v Y  
!

.  Erodrc 2: Mrr€<pepe ro 6roiupo se 6roXcoprmrKrl Xoovn, orqv onoio npoo€eoe
u6orrrc6 6roAuprc.HCl 3 M rar oeou ovotcivqoe Kol oerls's rl j
dri iyroprmrKrl Xoovrl o'€ rlpEpro, nopornpno€ ro oxnpolopo 6uo
or"tPodcov.

Erc6to 3: AroXdproe rqv udorrrcq crrrpodo, prerorp6povrog rrlv oe KolvtKe
gro,\q. Irqv ra:vrrcq groAq np6o0eo'e drcAupo NaOH 6 M. Mero ono
quqq, oyrlporimrlKe srnv KovrKn grotrr1 i(nHa, ro onoio droytbproe
pe 6rq0qoq.

Eradro 4: Irq ouviXero, np6o0€o€ crrq drcXcoprmrrcrl Xoovq udortro 6rolu;ro
NaOH rcol cigo0 ovorivqoe Ksr oeqoe rq droXcoprorrxq Xoovrl oe
q p e p r i o , n o p o T n p n o t T o o X n i J o T l o u 6 6 u o - m r p c 5 c o v � � �

Zrodro 5: AroXd:proe rqv u6orr<4 mrBc6o;'trrrog€povrag rqv oe KCDVTKTI <protrr1
r npooOsoe udorrrc6 6roAul.ro HCI 3 M. Me-ro ono r.pu{q. oXqporimqrce

AeuK6 rpumoA.\rKo or€p€o, ro onbio droXriiproe pre 6rqOqo'n.

(o) No ovogipere rr nepreiXe q udorrxrl Kor rl n opyavrKrl anpoSo oE rcoO€vs
ono ro modrc 2 rat 4.

(F) No ovogep€re o€ noro modro snopovcDo€ o proOqrrlg ro Be'r(oTro olu Kor o€
noro rqv 4-ytrcrlpoovrtrivq

(V) No ypoqa€ rq XnUrKeg ovrrdpoosrq nou.npoypCIronorq0qrcov olc cn'sdto
2 , 3 , 4  r o t  5 .

' Zqro0vrar:



'Evog 
;roOqrqq, nporetprivou vo nqpooKsuoo'et o{tro o{0 pe o{ei6r'loq rqg

crgovoAqg, Xpqoiponoiqoe 6rXpolprrrco virpto odrvropivo pe 0ertr6 o{ri, crrq

ouorceuq'nou goive'rtcl oro nlo Korco crxnpq:

'E8eoe Tq oUoKeUq oe ,\etroupyio Ksl p€To ond rcsnolo Xfovr<6 6romqpo, nl]p€

o"o oeivirqro ono'ro npoTov'X rccr npicgece, crc €vs iiyeg o'rsYov€q YevlKou
6eiri-q Kot CITo cr\.\.0 prrrpq nooorqro flto|upoToq ovepcKlKot vorpiou.
To onore.trdopcro Kgt rcdv 6uo dorctpirbv qrov opvrlrlKo.

Zqrourrrct:

(q) [ioro epigcviq onoreireo;ro ovrl;leve o pro0qrqg oe rcoOeprto ono rtg 6uo

dorcrprdg nou npoYporonoiqoe mo npot'ov X;

(F) (i) t-irilg 0o Enpens vs ouvoppo^oyqoet rrl ouoKeurl, Ylo vo noPco'Keuootl
ro o{trco o{u, ypqotponotci:vrCIq ro i6ro avrr6pacrrrlplo;

(ii) No e[qyqoere ytcri q oleifiooq npeq o[tro o.[u 6ev €n]ruYxaverol ori-l

o'uo.Keuq nou xpqotpronoiqoe o pcoqrqg, €vd) tnlTUYXovErq{ orrl

o'uo'Keurl nou nporElvgT€-

(V) t-loro Xpto;,rorlKn oAAoyq noporrlprlOqre;reoo o,iq opolprrq cprotrq Koro rrl
x', in vctn 'r(1. trer.;OUpyiOg Tflg OUO'K€Urlq;t J t \ . l P l \ c t u  I  i  l t

(6) Nc ypoqlrr€ rq xqprKq ovridpooq nou {lpoYporonorqeqre orq o'QolptKn
r p r o A q . - '



Epci: rqoq 15 (Movodeg 10)

l-ro rov npoodropropo rnq neprerrrr6ri jroq oe oltxo o€u, 6raA0porjG nou n€pl€X€l

o{rro o{u rcor prppq*'*o o[u'(6rdlulto:A), oroAou0q0qre q nl€ Koro 6rc6tt<ooio:

25 mL iou Orofuporog A perarpip0qrcv pe orqti:vro se KovlKrl graAq rot

oyKoperpn0qrov'pre 6raAu;ro NaOH 
'0,2lu1, 

orqv ncpouoio rorcAAq,trou deirrq'

I-ro niqpq eioudertprrloq, onorrqeqrcov, KoTa peo'o 6po, 50 mL rou 6roA'jprcrog
rqq pooqq.

Zrq ouveX xro, 25 mL rou [rctrup.rorog A, preropepQqrcov pe orrpcijvro.ce oil.q,

KovrKrl ,p'bfn. FlpoordOqrcov nepinou 20 mL 6ra,\uporog 0ettxou 9!i95 Z lt

(nepiooerc) ror ro 6ror\,uprc oyKoprrpq$qre pre 6rc.\uprc KMnOq 0,02 M, mig
raro,\Aq,\eg o'uvBq reg.

l-ro n,\qpq cvrif lpcoq, onorrq$qKsv, Koro pioo 6po, 15 mL rou ;rfrpou'

Zqro0vror:

{o) No unoAoyioere rqv nooorrlTo o'e mole rou o{rtcou o{eog nou neplsxETol .oE
1L rou SroAuporog A, YpoQowoq rrg Xrlprrrfg e{rorboelq Ylo oAeg rrg
ovlopoo'etg nou npqYpcTonoto0wat KoTo Trlv nto ndvo 6ro6rr<ooio. No
Koroypor.pEre avoAurir<6 roug unotroyro'uouq o'oq Kct vc driisere encpreig
ene{qyrloerg.

(P) I-rori rord rrlv oyKopdrprloq UE ro 6roAupro KMnOa npomeOqKs criiv icu:vlrq
priAq napiocierc 6tonuilorog Berrrori o{eog;

(V) Na dritrd:o'Ere sv ro$epto ono rig ct<oAougeg nglpCIporrrc€g rcrvqoerg Xo)plfio,
8o eiXe og onorli,eopo 0rnrc6 q opvqrrrco oqc}prc ffov unoAoytopro rnq
nEptrKrrKorqroq rou 6rotriprorog A o'e o{rxo o{u ror vo 6trcaroAoyqoer€ Tqv
ondvrnon o'oq.

'-=\--
(i) t-1prv rqv oyrcoprerpqon pE ro 6roAuprc $aOt!n) KcovrKq qloAri eiye --

[enAugei np<bro pe onocrroyprivo vepo'Fo!-ero pre ro droAuprc A.
(i i) [1prrr rqv oyKoFcrpqon pE ro 6roAupa KMnO+, q npoXoido eiXe '*-

{enAu0ei ;rovo pe onosroYpivo vepo.

itr
t'-, j



Epd:rr1or'1 16 (Movadeq 13)

l-ro rqv CIpctpoTlKrl opYovlKi-l ivc,loq X, p€ proprord rrino CsHeNO2, Oivowot Ot
o<oAo u0Eg nAq porpopieg :

. H X diver oeptopo p:e droAuprc Na2CO3.-

. 'Orov q X ovrrdpso€t p€ HNOz.sToUq 00C, eleu$eprbvowol guoaAideq
oxpcopou oePiou.

H iv<oo'q X lrnopei vo l.l€rorpcnei mqv ev<ooq tf .

l-rc rqv.eva6o,q t,1l, nou onore.\eircr on6 c, H rcot N, divovrot ot orco.\ouOeg
nAqpogopieg:

. 'EXet 
L.roproKrl po(c ioq Pe..L?Z.

o H neptetmr6rqro rrlg oe 6(alro eivat 22,951%.
' 'otov oe deiyprc rrlq:enrdpao'er HNozlHCl mouq 00c, e^e'u€epciivowot

guo'oAifieg 6Xpra;rou cepiou, evci:, 6rov o'rfl ouv€X€lq, oro preiypo-nou
npoKunrer, npomegei gorv6Aq oe otrrotrrr6 neprBoi,Aov, oxqpo{(rrot
€Yxp(opo o"rEp€o.

. 'EXat 60o duvoro povoxAoponcpdycoYo rou nuprlva.

Zqrotvrcr:

(o) No ppeire rouq ouvror1rorlq Tunouq rorv.evcbo'ecov X Kot tU, 6ivo'wcg
enc preig une{iiyqcer g.

(p) No ypcq;e-re rtg rioo€ptq XqplKtq ovrrdpoo€lq rcov evc.bo'earv X rcot W nou
neprypoeovrol nto ndvol.

(V) Na oei{ere droypol-i;rorrrco, dqArbvowsq Ksl rlg oncpoirilreg ouvOqrte(, ncb!
0c prerorptqrre rrlv €v<ooq X orqv ivrrioq tU.

a
U
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Epcilrrlo'rl 17 (Movo6eq 13)

To orcurAo provorcppo[uArro ofu X, ovrrdpo pETo Bpci :1. : ro oeovoAoyio mole 1:1.

EioA,\ou 2,5 g tou X, onotrouv L2,5 mL droAuprorog NaOH 2 M yro ntrqpq
ovridpooq 

i j
Oippovoq rou X pre droAuprc KMnOq/HzSOa, 6ivet nponovtrd o(t i  rol 6ro{ei6ro rou
ovOporo.

H ivooq UJ eivot ro'opsprlg pe rqv evcr:oq X.

CIrov q iviooq S Oappov0ei pre nepiooetc udorlrcou dtoAuporoq NaOH,
cryqpori(ovror 6rio opyovrrci npoidvra, ro onoio pnopouv vo 6roXroprmo0v pre F
- ^ A - ^ 1 ^u r  r u u  l  L l 9 r  l .'Orov enrdpooer oparo 6roAu;ro Oerrrot o{eog crio pri nrqrrKo on6 ro 6tio npoiowc
rrlq CInofioEflg, nporc0nret q dvcooq Z.

i-ro rqv iva:oq Z, divovror enio'qg or arcdtrouOeg nAqpogopieg:

.  0,215 g rnq Z onorro0v, y ls nlqpn cvr iSpooq, 56 mL udpoyovou oe K.2. ,
ornv nopouoio AeurcoXpuoou.

. H 7 6ev ncpouorc(€r yscopsrprrcq ro'oprip€ro.

. H 7 tyer yoprqAorepo o.(. ono ro rooprep€g rrlq, nou enioqg ovronoKpive'rat
. oro nro ndvco 6e5op€vo.

Zqrouwot:

(o) No Bpeire ro poproKo Kor ro ouwoKTrrc6 r0no rnq evooqq X, divovrac rlg
o nopoirqreg ene[qyqoer g.

(p) No ypotyere rtg 6uo orep€oxnptrccbg roo;repeig popeeq rnq €voong X rot vo
Trq ovopoo'€rg.

(V) No ppeire rou-q o'uvrorcrrrcotg rrjnoug rcov evrbo'eov W *ar Z, rccroypdrpowsg
oAo ro md6rs rrlq Epycoiog oag ror dlvovroq EnapKeiq eneEqynoetg, 6nou
rcpivere onopoirqro.

(6) No 6eilrre drcypoprprorrrco, dqAcbvovroq Kor rrg oncpoirqreg ouvOqreg, ncbg
0o nopoorceuioere rqv dv<ooq t! ono rnv npofisvovrl. Mnopeire.vo
Xpqorponor rlo'€re ono r odqnore opyovr Krl rl ovopyovn ivrrloq Oeopeire
ovovroio.

TENOZ

\-,1


