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MEPOE {: Eptr.rrnoslg 1 - 4

Nq qrrqvr4oere oe 6Aag rg epur4oas .

Kd0e opOn andvr4o4 po0poAoyeirur pe 5 povddag (orivoAo 20 povti6eg).

Eo6rnon 1

Nq 66oere oUvropeE etqyfioerg yrq nE or6Aou0eE 6r1A6oerE:

o) To rflyporo rtrlv rovrKrbv ev6oetrlv eivqr rqAoi oyrrlyoi rou r1Aerrpro1ro0.

n*a^U,, t-d,6or, Do.i r)6u\r')4;1 Vr-r-51, r*, to{&^, , tLQl vi)<rPfovr
t4tv,9kpe- \.J-Jr"--p) Ie pro oyrdpfrpqoq ooOsvo0g Bdoeulg trs roxup6 otO, ro pH oro roo6rivcrpo orlpeio eivor
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Ept^rrnon 2

a) No unotroyioers rov opr0po o(eidtoorlE ( A O.) rou lAtrlpiou ( Cl ) onE nopordrur evtboerE.
, ---_-1=)

9b , E=Ql (rr.2)

HCI

KCIO+

HCtO

tl+X =O :)

p) No Bpeire rous ouvreAeor6E TnE nro rdrtrl oterdoovoytoyrrrlg ovri6poorlg ;.te Tnv p60o6o
rulv oprOprtilv oleiduloqE. No ovotp6pere noro eivqt ro o(et6ortr6 rqrrtoro ro ovoytrlyrr6
otil1.ro.

? .5ii.B;t + .'rF;i .5'ildi + Hzo

Pt{ L}
V) Tq X ypqppdpro o6proE NH3 KoroAoprBdvouv peyoA0rapo oyro on61 ypqppdprq COz . (U.2)

Mrrvtta: 18 P\ra$a = l+4

o[adu,uKo ouruq : ... tl.LV0S Avoy@yrKo ourpo: ...... P



Epdlrnon 3

@re6vqTTelpquqTlr6rp6no6rdrploqEYIqTqrnordrui(e0vnouoldrv.
No ovogfpsrt ro ovrldpoorrlpro rol rlg TTqpqrnprloelE ooE.

o) ArdAupq HCI- drdAuPo NaOH

Me f,'eot-,.. qY
( I rro. H ct -> Lxy-.[ o

i i r"o NQ0q --, Lo*-trvCI
B)'Ireoe6 CaCOs -CaClz

hAe tlI," Hc{''
'- rFo GIC.. $ o noPor'4Pa eo'rfor
/ro 62Pf

y) Apqr6 drdAupo HNOg - rrurv6 dldAupo HNOs
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- f \cL6aoy*s
1

KCI , SOZ

,Ce
r..r{. v{ r

- utt

rir vu-

,r- 5C*

: [.Fb\,o, rfu(lvoy

f,',,noJo.,, b [,irry"

\sr.nrls S**=hu,

t rao\o.; 6 ftni'1 o

)Z
3

, s.FP-lo e-€l)rs

,&*M," \-l FGr

t Kn*Pr- ueP'u

b bszro nfoorvo I iru

r.Ar * L(, i 361 5

Mv^Scr : 48

Zzo; I f ZuLt / 5oe L Iz{r L[z v-L(



MEPOEF': Epurrqoerg 5 - 10

Nq qrrqvrrloere oe 6AeE rrg apurrrlotls . Krios opon ondvrno4 puopoAoyeiror pe 10

povti6ag (orivoAo 60 Povti6eg).

Eo6rnon 5

A. Nq ypdqrere 6Aeg TIE rrqpornprloerg ooE rord rrlv err6Aeon rtr)v nto rdro nelpopdrov:

u) Ee 6orcpoorlr6 oulJ\r1vo, rrou nepr6ler orepe6 NH4CI , npoo06roupe 6ldhuU1ru9pH
' 

ror geppoivoupe eAogpld. Erq ouv6yiro, nAqord(oupe oro or6pto rou dorlpoorlroU

oulArlvo yudArvrl pdF6o TTou Tnv 61oupe Bu0ioa oe nurvo HCl. (1l'2)

\ tv teor tL&$vo\ (vrgv )
F) Ie 6orcpoorlr6 ourArlvo, nou nepr6yer OroAupq Cu(NOg)2, rTpoo06roupe oroy6ve-E
' ' 

6toA0poroE NH3. Erq ouv6Xero npoo06roupa nepiooeto firoAfporoS NHe. 0t'2)

G 161or,* 
'' 

{" t"q'l 'J I 
^ i.

Ni"g,,tr+ 1n t{*l''o , ln"T I lt",..t

y) :s 6o6poorlr6 orrli\qvo, nou rrepr6Xer 6ldAupq HCI , rrpoo06roupre 6vo roprpordr]

rorvioE Mg. Iro or6plo Tou oroAnvo'nArlord(oupe ovoprp6vo repi. (tt.2)

\+yrofios $.(t o-,r )^t ) aF(t*Jro oGf r0

1

-i U*fl*, Q-ILP'I tLrlr'$

B. Aivovrql Tq TTlo rdrur loopoplqKd 6toA0poro:

NqOH, NH+CI , NqCN, CHgCOONH+ , NqCl , Cq(OH)z

o) l-loro qrro rq nto ndvo 6roA0poro 6;et: 
. \

i. To payd\orePo PH; L'X.(P'HJ1

ii. To prrp6repo pH; ..N.[+ L1,... -. -

p) loro /rrorq qrr6 rq nro nqv1p 6roA0poro 61ouv, orous 250C pH = 7 ;

CllaCt?cMtt\ , 0Jgcis

t1.'il;:',l,"iil" ffil'i.,i: " L: 
e 

r 
xrary aoo ouQw* #

FG oo$-'u; kil., ho" .-,o11 i6,.a V

f l4"hmot{ = 14ur{3 ; !'g' io 5 )

(u.2)

(u.2)

ubflrr-
v ?IL,f

trlo LL :

\-b*F/Y w

' 4u6"r w \
cr\)c l6x.. Pv

c-tLzuyx



Eotirrnon 6

A. l-rq rov unoAoyop6 TnS UoprqK6rrlroE 6roA0poroE FeSOa pro opd6o po0qrtlv
oroAoUOqoe Tq nto rdrcr"r rTerpqpqrxd orddrq:

1) =6nAuvr Urq rlpoxoi6o pe qrroorqypfvo vep6 ror pero pe droAupo KMnO+. Ern
ouvEyero, rAeivovroE rr1 orp6gryyo, yfproe rr1 npoXoibq Ue ro drdtrupo KMnO+.

2) =6nAuvs rrl rtovtrrl grdtrr1 pt clTTooTqyp6vo vep6 ror perd pe ro dyvuroro dtdAupo
FeSO+.

5)

=6rrAuve eoulreprrd ro orgtilvro Ur qrrooTqypfvo vep6 ror orq ouv6leto
ovopp6grloe 1OmL qn6 ro dyvrrloro drdAupo rou FeSO4 Kqr Urr6grpr
rrlv rroo6rrlro aurrl p6oo orn K@vrKrl grdAq.

Irrl ouvElero np6o0eoe orn rtrlvrrrl grdA4, Ue rn Borl0ero oyKoprrprroU ruAiv6pou,
1OmL 6roA0porog HNOg 2M.

An6 lE oyroperprloelE orptBeioE V1 = 10,3mL ,V2= 10,00mL , V3 = 10,00mL
Fynre o roo60vqpoE 6yroE V = 10,00 mL rqr urroA6yroe rn ouyr6vrpulon Tou
FeSO+.

l-lq rq0e orqdro ( 1 - 5 ) vq qvqgfpere,
DrqdrKqofq. Itqv TTsp[TTToon Trou 6yrve
qpvnflK6) Tous o6RYnor.
Nq DrrqroAoyqotrt oAeE TIS qTTqvr{oas

qv 6yrvr AqOoS R oxl KqTq rrlv rrapqpqnKR
Aq0oS vq qvqgfpere or n ogqApq ( Oerlro q

oqg. (H.5)

3)

4)

Erqdlo 1.

Erq6r o 2:

Irq6ro 3:

Irq6r o 4.

I

Z*6u)

-
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ffi: ; r{(Y-,#!; ̂ i'\.:{", il; r kfiil' 1**

f\o$ou, , I r t1;r;zvf,,t no6o:*t, t$v'-r6zov ' *9',0: Ya'(u'vtr

-?tutt , )r,kf*zT, (?O 6o?.4 ur- \'*f"'" r sfv'nzr d 6 tk{ i'?

\o$os -lo H 0W; Spo irre o6*f,* r,n r^e

*ilq** ji;'rzt"1are ntotoztt",s liay" r-rou r{v*/

of,'$^^'uro , €,vu4h& aP*'^w 
t

: 'v\ z^fn V = le i-L &\)oFfr tlzrzor
Irq6ro 5:



B. Afvovrqr or XqtJlro[ rUnot rtrlv rno rqrtrl o(el6[trlv:

KzO ., COz , NzOs , ZnO , SOz

o) Nq qvqg6pere 6vq o(ei6to rrou:

Eler p6vo Boorr6loporrflpq ......llr.0.. . ..

AvrXve0erot pa 6touy6E Ca(oH )z .... COf

Avrrbpd pe drdAupo HCI Kor pt droAupo NaOH ,divovroE d1ptopo

oroAUporo. ..Zn.O
P) No ypoqlers rS 14prr6E ovrtdpdoas ytq ro epdlrrlpo ( ii ) Kqt ytq ro eptilrrlpo

(iii ) p6vo rrlv 1r1prrr1 ovridpoorl TTou ogopd ro dtqtrupq rou NaOH.

ir)

Itt)
Eptrlrnon 7

Ie nornpr (6oeog ToTToOErouUE 1,27 g

Cu[c{t + COr r> CACCa + HzU

Cu , rrpoo0froupt TTtpfooaq rruKvo0 HzSO+ Kql

G{ t #-i1 HxBCt 3 - GSCr + 9Ce +t*l zC

ItM ilfr+,*ttrv,rbil#f)

6) Nq unoAoyioere rov 6yro rou oepiou rou eKAOeTql ot ouv0qreE KE. (tt.3)

C.r + atle9Q + (u SurO + SO, +rtLu \v'^r = u|] 
-.

l.+rl - ' - 
l.uo t' !'''oL n'?)

"r"l -J )<r x: i,oi?' *; 1'zl t
>uz

3-ot 9U.r aZ,4L i Y:rJ,o)-"'r*{
0y6).,rr${ -1, l ; i?- 

i L+I*S.L I0, '\

e) No dflrlorrs l qvqprvsrt vo oripBei, qV irvri rrurv6 HlSba , )(prlotponorlOei opol6

(u.3)

(p.2)

(u.2)

(u.2)

(p.1)

TrtlPquqros r !,\ l. . .,4Lt)'- { **h'f**. 
, 
ctxf*}'c" 'r-of 'o''r

"2 \tr-1tr Lru * I l'u.y) Nq TTtpryflqqrETt rpono qvfxvtuorls Tou qtpfoy rrou qS
N,{fruztft ydLyaf k{tno?rtlt(-r..j in{ E tl

\t F [ ]!'rc- t"ll-)tQrF \fls1.f-i*uubl;O

Oeppofvoutrrt orrlv toriq.

u) Nq ypqrptre rrl XnptKR e(fotrtoq TnS qvrfdpqons TTou npqypqToTTott[Tqt.

p) No ypdqere 6uo noporqprloag TTou ovop6vere vo yivouv rord rrlv drdprero rou

HzSO+ .

ql,
JITO
{t

I
a
I
n
I

'U

t,

Arrr ru,&, '-?t*xf *l'I

U*l',fuo {luf rra;af"t 6''{ 
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Eptrlrnon 8

A. Ie rAeroro OoXefo 6Xer qrroKqTqorq0E[ n roopponlo

Nztgl+3Hzts)e2NHstgt AH<O

No ovog6prrr qv or rno rdro drlAtiloerE eivor op06E q Aov0oop6veE. Nq drrqroAoyfioere nE
onovrrloerE. (U.4)

u) Me q peigorl rrlE OepporpooioE q 06o11 rqE yqprrrlE roopponiqg Urrqron[(eror
6e(rd. .J*re=b . t

->-yr{wvu l"t 1r\^/ T,., -Ls*-i P C[q {el'eu u$o' ["'v^'fi'
npob ?.{^v *11;$.,u(e r)oJ &vrp(1 u 1rn*LoiJu Lt1.. t'tc.t
c)x*:-{rr 4 -$q>lr.r, o*rurlp:G.7 t ---

F) N,relh;ot,En"n/rns #J;dt qrqareih rtirooorrlrq rns oppurviog . ..kAp.p..

a$"r "r,L'tr.N-rzt:fla *"-l, I rflp:**, Lq n.E, )1]\ (/-t)'r '

V) Me rrlv oOtqon rng Oepporpoolog nporqAeirq preiuloq rqE oro0epqs G. *.*.E:la

\t.u.r.rfl1br,r 11p.>9 2&- rrgrtrlcl5o ( au ".[ulvo 
) r)o"' tlovl{'

rv$,$e ptr, (vzfi*n* , (re't-ta >ttre Dubdu?*t \Iil". *po 
lzrrt o,a r-* k

O *;JU 
Jou"r?ff^:r;[UrJ 

I 06o4 rrlE 1r1prrrlE roopponiqs uerqroni(eror

Ol t-,-rz+{,,ztt ['r, c- nv{p,*.t** , h &,i, -wa K"f , }'6uo
6tr\?^r)<<.r..{'&./ -r^4v €L(1ov"lz<iC za6.a 1rt1g

B. 8g NaOH 6roA00qrov oe norrlpr (6oeulE TTou lrtprtiXe onooroyp6vo vep6. Ago0 ro
DldAupo og60qre vo rpudroer, perog6p0qre po(i pe ro uypd ErnAuoqE oe oyKoprrprrrl
grdArl rurv 100mL Kqr TTpoor60rlrov crrroorqyp6vo vep6 UEXpr rq Xopoyrl.

u) l-loriXpnotporrorrl0rlre qTToorqyp6vo vep6; Nw i?rt) ' Gy(, o1o.* o (U.1)

{"r { ryo --ng l,y ut"e (/ ra u{oaa tu' ofl o t u\ J '"
G a v( ! tu, Ut't -7'c 

Y ild Zt(c bf 'rv
p) l-rori perog6p0rlKqv Tq uypd 6xnAuon6 ornv oyKoperplrrl gldArl; (U.{)

f'* 1,A 
. 
nJ}lor, o]'"r r T4, tto 6u -^-) Ma C tl

r?\)J {'r6'bcr[r r'

y) l-rori ro dldAupo og60qre vo rputiloer, rrprv perogepOei orqv oyKopsrprrrl grdAq;

1"fl ],0 
u o {.*1,'*,r {,* 

(tt'l)
0, 'c[t-!rzg 

rrcit Q rirfrr (-t{ tr',

ou1:iAr.q ofvav 6( {-yuaytfe*r; #.yf'ovi>a;ttr
7



6) No unoAoyioeTt rn Uoprur6rqro rou 6roAU;.rqrog Tou NaOH nou

N^rpqou

J *ot,

*)x;

TT|O rrqvo.

Jce.^4L 6/o

1000*rL

TrqpqoreuqoTnKr
(u.3)

8b MaoLl

X,

Bf* +

q%

I 01 N'oc{
E0?

Eprrlrnon 9

A. Nq unoAoyioere ro pH rtrtv rno rdrul udqrrr6v droAupdrulv:

i. HNO3 0,63% K.o (w/v)

I osutL fl?'o$ 0,t;\rldoa
t-t No a

l\ NJCI

{ -*.; f
crJ,w'L

0rl */l

-L!, JII
*rt

)

(p.2)

MO;

'X 
I 
i0 

'Lql'
t,lll:Or{ ttl

t0t0r.{L

lrr 1 br3t f\ t'f0a

N\\r utNb ;6 a

"I*o L 63t
''r1 ' & rlt

ii. CHgCOOH 0,5M

F

Lltl -_ \ q"G5

PL\ 
:b*"tCF\\7-
: -tc{ *,f = l

Ldil=r-)

p+ \;-l'o5 LHtlr,
pr\ : - 4a3t3, lC )

t n+r -)a
(tr.2)

20rl -
--

?*t/ 
v1 -,- u) L.*tc{ oL{

\\*/ 
tot-\-J ": 

orz lurl%

T ro )L*rc[

(u.2)

Lr\*] a{ t,8-lc-- 0r 5

ttql :3'\dts{u^of,
iii. Ba(OH)z 0,1M

BaLoH)' ]l '9 '
t\,tCL
i3 )J.-.^^L

p o{ = -h [c+\)

p o{ : ,-q Di}
t

? ct\ : ui 1

pd tPott = Ity

lrk -CrJ

t3,3



B. Ie 6o1eio nou nepldXer 1L 6roA0prqrog CHsCOOH 0,6M npoo06roupe 0,5mol
NqOH . Nq unotroyioere ro pH rou 6roAUporoE ( q peroBoA['rou 6yrou Oet^lpeirol
queAnrfq). (u.4)

v

4

L{scoa$ c,J *,r( 1 p^",}hruut, Li\*]: ll"b 
& =,l,,u tr ' €s

'=;ff"':?;j,l- 'L t,lli l*l-, ;-'Epdrrnonlo .rct"t.=S,,kd5

A. Ee 6o1eio oro0epoU 6yrou 2L , oe0epporpooiq 00C ,luiffipEiladfKqv 0,4 mol CO rqr
0,3mol Hz KCI qrlorqoiorqrql rl toopponio.

COrnl+2Hz<s).-*CH3OHlsy

Irrlv rordorqon loopporrioE undpXouv 0,06mol CH3OH.

Nq urroAoyioere:

u) Trg noo6rrlreE rov rpldrv ouoldrv oTnv loopponlo.

p) Trlv rrprl rrlg oro0epdE XrlptrrlE roopponiqs G oroug 00C.

tor x : croti t\E U+\

0r5

'-'X*,}-*--'

EL

(u.4)

(p.2)

t 8 "q*,J

0r C 6 L&r'L

txgxrhu

I

o({a, In"y
*t\r' 

.J

V,L

3b\ ; ;qP

c)5

J}Y

U,3 -)y
Ch(ts uH ;

0rh

-r'>

Dil*-)

CC

t"t av

Y
oirl M

trc] :

6) Vt- Lc\bNSl
,*/*6ri9''s 

l+/'9#r4"Fl Iu\^J; ?#*J= il,ottt'l
wnaL-

.* ui jOLu't*
t*rclG\r]'

* #'"* : ZL,:ld
0, tt . LCpi)'L

J,oJ ['f

I
i

'z{ p
LL iE-

, U, )q *'rtr{

O)

u,}\*r fi (. -
L L-/

Lr*f.rt]
2r-



B. Ie 200mL 6roA0porog NazSOa 6roJ\00q(ov 2,849 rou dAoroE.

Nq urroAoyioere:

q) Tn poproi6r4Tq rou drofujporoE. (U.2,5)

p) Tr1 o/o r.o. (w/v). neprerrrr6Tnrq rou 6roA0poroE. (p.1,5)

*
A CCh^{L 6l'?,oi l,tr* q rUar Scq $ruszgoc 

= t\ti
f OilO"rL

Lr,.,rri 
t i nrb

X,, l4''?

YtaUll*":f"

v.

y : l+,)t

e)

Iot Yq L

x: {'41 }

'Y"
J{\

.rr

, '"'.^.-|
a

t

I:
I
a

g

T

,
,
IJ

a0t vnl(l'?r) ,,{T

I O;

{r,42t0 '- c

MEPOE f': Epurr4oery, 11-12

Nq qrrqvrrloare oe 6Aeg ng aptrlrrlosrs ,

Kri0s opOn orrrivrqo4 pu0poAoyairor pe 10 povti6ag (orivoAo 20 povti6eg).

Epdrrnon 11

Ee X ypoppdpro rpdporog Cu - Zn npoo06roupe nepiooerq 6rqA6pqroE HCI on6re
i eAeu0epdlvovror 5,6L oepiou A oe K.I..

1oq noo6rrlro xpdporoE ovndpd Ue nepiooero droAtiporoE nurvoU HNO3 on6re
eAeu0epdvovrqr 15,68L oepiou oe K.E.

10



a) No ypdqlere nE 1qpx6E e(roriloerE rov ovndpdoeov TTou TTpcrypqrorrorouvrqr. (U.4)

F) Nq unoAoyioere rq X ypol.rpdpro rou rpdporos Kcn rrlv tKqroorrqfq rqrd pd(o o0oroorl
Tou (%o K.U.). (H.6)

C.A

'Lm

C-rt,

Z*t

7n+
\*tI
\(.-

ZY + 4bl r{O3

t*sL
o-,,15*J

l.^^ol* t lot

*r,

VUo, 
= 

Vnru, &{ro 0^

{*rfO L

Xt")

J -^r^oL C.l

C rf *'C (

i, ?),[ ] t?"k

y 
=Clt5-,4o/" ?-"1

I*rl' z,n 64
C )f5*r*EL x'

I

f = [[, )ibZ"l

-+ Z-*tN03 )e +
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Eptrrrnon 12

A. AlvErqt n rflo rqrtrl KqUTTuAn
pe OloAupo NaOH 0,25M.
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6) Arq06roupr rous rrro rqrtrl delrreE :

Asfrrnq A Ko= 1O-4 Agfrrnq B Ko=10-e

flotog on6 rouE nlo ndvo deirreE eivqr o roroAAqA6Tepog vtq rnv oyrop6rprloq our4;
Nq drrqroAoyrloere rqv ondvrqorl ooE.
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a) To OldAupq Tou NaOH, rrptv XpnorponorrlOei yro rqv oyrop6rpqorl, nrAo6orrl0r1re. I-to
r4v rlrAo66rrloq rou, Xpnotpronorrl0qKr tlrg np6runo, drdAupo o(oAlroU o(6oE, HzCzO+
No ovog6pere 60o A6youE ytq rous onoiouE lperd(eror rrrAo66111o11 ro drdAupq rou
NaOH rql 6uo A6youE ytq rous onoiouE XpnorgoTTorgirqr ro otofur6 ofrl oE np6runo
6rdAupo.
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