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Awapkewo E&étaong: 3 dpeg

AITANTHXEIX
OEMA A

Al. B A2. b
AS.  a.\dBog B. AdBoc

OEMA B
Bl  a. MnO,+4HBr
B.

B2. a. 30A: Z=30,30p, 30e Karowo
Avnkel otov d topéa, O

ot vrtooTPadeg: 1s2s72p°3s73p°3d'%4s?
Aevtaio (e), torobetOnke oe vrooTPdda

(n) eivar 4.
B. H cstzpd ;((xr & C TNV evépyeln TPAOTOL ovTicpov: I'> A > B
v. A 1s72s72p 35
B3. «a.

e Me avénon g Bepupokpaciog, copemva pe v apyn Le Chatelier, n
0éon yMuiKNg woppomiog petatomiletal mpog ta de&ld mov givor m
gvd0fepun avtidopaon.
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e Mze peimon tov dykov doyeiov, avédvetan N wicon (P) kot a@od Angepiqy

# 0 n 0éon ymuukng ooppomiag, cvpupmva pe v apyn Le Chatelier,
petatomiCeTol TPog TNV KOTeEVOLVOT OV HELOVOVTAL TO GUVOALKE mol
aepimv, dhadn Tpog To aploTePA.

B. H wxopmodn (1) avtwotoyei oto CO, war m (2) ot0
ototyelopeTpiog, Kabdg N HeTAPOAN GTN GLYKEVIPMOOT GTNV. KOUTOAN (2)
etvan duthdoto o’ ot 6TV KapumoAn (1), katd v ¥poviKy

t,.
Emopévog v ypoviki| otiyunq t; avénoape v [CO

nocotntae CO (pe V ko T orabepd) omdte, cdppwvo pe v opyn Le

Chatelier, ) 6¢om ynUIKNG 160PPOTIAG LETATOTIOTNKE natcrspd.

B4. a. Bpiokovpe v K, 100 0&€0
HA + H,0 == H;0" + A
I-x =<IM X
Aob pH=3=> x=10"
K== K, =107

° K6 epiéxel \To\ ovluyéc Cevyog HNO,/NO;,
: B 5 OVOUEYVOOVTOG

A Kol Tov dtaAvpatog 1.
o <O otdAvpa mov Ba mepiEyel to ocvluyég (evyoc HA/A', omov

Opmg n mpod™ MEPITTE aroppinteton vt pe Pdon v e&icmon
Henderson-Hasselbach-tpé
Cﬁdcnr;:loo Cottog (1)

Y GUGTATIK®V TOV PLOUGTIKOD dtoAdaTOS Oa

1N ovyKEVTpmOo™ Tov 0&og Adym g (1) Ba sivan
owAvpa dev Bo €yel 1KOVOTOMTIKY] PLOUIGTIKY

VYKEVIPMGELS TOV GUGTATIKOV TOV puOUIGTIKOD S1aAdpaTOg givat
ioeg Ko oyetikd VYnAEG (agod apykd Kot To dVO SADUOTO £YOVV
ovykevipooelg 1M), xot 10 puOoTIKO  OdAvpe  ETOPEVOSG  EYEL
IKOVOTTOINTIKY] PUOUIGTIKT] 1KAVOTNTO.
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B. Apov oto oAvua mov Oa mpokvyel pe avauelEn icov OyKmv, £xet

amoKaTaoTO0El HETAED TOV GALOV PAIVOUEVAOV KL 1) 1GOPPOTTIQ.:
HNO, + H,0 === NO, + H;0"

ocoumepaivovpe 0Tt To £va 81a7wua etvar tov HNO, (duhopa A)
T'a vo égovpe peydin [H;0'] ko pikpr [NO5], Oa mpémst to
va gival to (B), mov mepiéyet to woyvpd o0& HCI.
HCI + H,0 — H;0"+ CI', HNO, + H,0 = H;0" + NO
To 0&H avtd (HCI) mapdyetl 6to didivpa moAd teplocdtep L omé ovtd
oL TapdyeL To acBeveg 05O HA, agol &xovv v 1010 6 p : AOY®
enidpaong Kool 19vtog petdyovtor ta NO,', ondte 'vrpmcn TOLG

OEMAT

I'l.

I2.

I'3.

I'4.

yivetal ToAD puKpOTEPT).
a. CH3OH + KzCI‘zO7 + Hz@—" COZ + CI'z(SO4)3 + 4+ 6H20
B. (CH3)2NH + HCl — ( 2 Cr

y. CH;CH=0 +
ONH,NO;

J,COONH, + 2Ag| +

A: CH;CH=0

QuWAN Kol mpochitovpe HIKPO OYKO
QWA mov dgv  Ba  mapatnpnOel

QA mov Ba mapatnpndel ~fxkAvon aegpiov (CO, mov mpokaiel BOA®UO GE
acPectdvepo), yrdpyer n svoon HCH=0 ka1 otnv dAin @1dAn sivon n évoon

CH;CH,OH.
C 3 + VH2V+1OH — CH3COOCVH2V+1 + HzO
Py UKL Q)
petaforry: -X X X x<o
160PPOTIa: ®=X ®-X X x (mol)
H,O: n="" o x= 3,68 =0,2mol
. 188

mol

TA OEMATA ITPOOPIZONTAI I'TA AITIOKAEIXTIKH XPHXH THE ®PONTIETHPIAKHE MONAAAX | LEAIAA: 3AMOY |




OMOZZNONAIA

E

OMOZXIIONAIA EKITAIAEYTIKQN ®PONTIETQN EAAAAOZXZ (O.E.®.E.) - ETANAAHIITIKA OEMATA

S [e]

NOMILAIVIVUXS

W
o
<
<
<
<
w

EMANAAHITIKA @EMATA 2017 E_3.X)30(a)
Eotépac B: n=—" e x =22 01 2102 & 14v+60=102 < v=3
Mr M i
" mol

X X
K = [CH3COOC,,H2V+1][H20] o4 =— yrv.___ < o =0,3mol z&
¢ [cH,cOOH][CH,,, OH] OD—xYO-—)
vV V
a. H amddoomn g avtidpaong givat: o apBpdg mol eotépa TopGyovTal,
oG mpo¢ to. mol eotépa mov Ba mapdyoviav av 1M GVTIdpAoY TTOvV

povodpoun. @

a=2%-22_0 6667 166,67
o 0,

. H anddoon pmopet va avéndet:

1,50, —— 5 CH;CH,COOH + 4MnSO, +

+ 2K,SO,4 + 11H,O
g4 T 3H2804 — 5 CH3COCH3 + 2MIISO4 +

+ K,SO, + 8H,0
H; ko1 B givar CH;COOCH(CHj;),.
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OEMA A
Al. To HCOONa diictatal og eENg:

mol/L HCOONa — HCOO +

/\
Na’\

TEMKG 0 1

1

To Na' dev avtidpé pe 10 vepd, apod TPoépyeTar amd 1o vpr| Phoy.
To aviov HCOO™ avtidpd pe 1o vepd, apov mpoépyetal and achemés o&y:

mol/L | HCOO™ | + | Hy07/| ) | HCOOH™ |+ [ OH

apy LK 1 )
petafoin -X X X
Icoppomia 1-x X K E X

|
Q 107 \V/

Kw -10
Ka oo K, (o0 = Ko :%H o) T K T 107 =10

« (HCOOH)

[HCOO [ngl_]
Kb(H(?()()") = [ Céo/ b (HCOO™)
Apa [OH] =107
pOH=-log[C

[Na']=1M,
[HCOO] =1-x'=
[OH]=10"M

A2. Avtpd to HCI pe to

HCOOH: n| =¢;- - 0,2 =0,05 mol

mol [ [HCOONa| + | HCl | — | HCOOH | + | NaCl
pYIKGL | 0,05/ 0,05 0,05
petafory | -0,05 -0,05 0,05 0,05
TEMKA 0 0 0.1 0,05

Ta 6vta tov NaCl dev avtidpovv pe 1o vepo.

H ovyxévipmon tov HCOOH o6to apaiopévo ddivpa oykov 1L, giva:
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_n_ 0,1 mol 0.1 mol
A% 1L L
mol/L  |HCOOH | + | H0 | _ | HCOO" | + | H;O/
apy LK 0,1
petofoin -y \ v
Icoppomia | 0,1-y W W
[HCOO)-[HO') _ v’ v 5 m
K, = = v =y =410"-01
HCOOW) =" pco0H]  Od=y 01 "

A3.

=y =107 =10}

Apa [H;01=10"M
pH= -log [H;0"] = -log 10’ =

a) Avoperyvoovior StolDuo
odAvpa dykov 1L mo

sivat:
HCOOH: n5 =

OKVUTIZEL, Ol GLYKEVIPMOELS TV GUGTATIKOV TOV,

INvetan d1GiGTO.GT} OV HCWQ:

mol/L | HCOONa | % [ HCOO™ | + | Na'
TEMKA 0. 0,2 ® 0,2 ®
I'iveton wovtiopoé&zo OH, og &&ngc:
mol/L/ FHEOOH |+ | H,0 | . | HCOO™ |+ | H;0”
apxmﬁ\ O,/ 0.2 ®
petaBorn [~ -y’ y y
Ioopporic. | \ 0,1-y 0.20+y y
A@oﬁk@ TPOCEYYIGELS GTO PLOUIGTIKO SLIAVUA, 1OYVEL KAl 1] GYEOT
Henderson-Hasselbach:

C (o
pH=pK, +10gc—ﬂ = 3=4+10g—ﬂ:> log—ﬁ=_1

Co&

Cos

Cos
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C C
=> log—ﬁ = 10g10_1 = £ = —10
C C
Y 0

=Co: = 10 ¢ = 0,4=0,20 =|» =0,2 mol/L

A3. B) Zto pvOuotikd dwwhvpo dykov 1L mepiéyovion HCOOH 0.4\ mol ot
HCOONa: 0,20 = 0,2 - 0,2= 0,04 mol

‘Eotw 611 mpocbétovpe A mol Ca(OH),. 'Etot av&dveton n[OH ] ko't
av&avetar: pHyy, = pHyp, +1 = 3+1=4

Avtidpd 1o Ca(OH), pe 1o HCOOH 100 pubuiotikoh cduemvay pe
OH)2 - (HCOO)2 a 2

HCOOH vy va £xoupe pHs4. X11g dAheg
PO M TTE €0 a(OH),, 7o
115 PBdogg \Ca(OH), ko HCOO
reton, kaome ta 16vtd Na' kot Ca > Sev

mukn e€lomon: 2ZHCOOH +
AmO TV avtidpoon TEPIGCEY
o000 TEPMTMOGEL OMOV
Swvpa mepiEyxet v Pdaon™H
avtictorya ondte pH>7 mov amoppi
avtidpovv pe 1o HyO. % /p\@l

mol | 2HCOOH | + | Ca(OH), | — | (HCOO),Ca | + | 2H,0
aLPYUCEL 0,4 A
netafon 2/ by 5 A

TEMKEL 054-2% 0 A

To sy Tov.tpokvfttet £xerOyko-1L kot pH = 4 ko mepiéyet Tic ovoieg:
HCOOH: -
(HCOO),Ce no) ko cuykévipmon A niol/L

Ot ovoieg (HCOO)ZCNO Na diotovtal og eENg:

mol/L. | HCOONa |\ \=> | HCOO + Na'

TEMKG 0~ 0,04 0,04
mol/L (HQOQbCa — |2HCOO | + Ca”
TEMKA 2L A
Fwsr?l/\éw HCOOH, og €&ng:

m ﬁgbOH + |[H,0| o | HCOO | + |H;07

aPYIKA 0,4-2\ 0,04-+2\
petafoin -Q ) ¢
Icoppomio, | 0,4-2h-¢ 0,04+2%+¢ )
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To pvOuictikd ddrvopa mov mpokvmrel €xel €z = (0,4-21) mol/L kot
¢ =(0,04+2)) mol/L

AoV oyvovV 01 TPooEYYIGES 6TO PLOUIGTIKO SV, 1oYDEL Kl 1] GYEOT
Henderson-Hasselbach:

c C C c
pH =pK, +log—£ = 4=4+log—L£ = log£=0 = log—£=1
Cot Cos o Cos

= Coe =y = 0.4-20.= 0,0442% = 0,36 =41 = x=0=T36 09 mol

Apa mpéner va mpocsbécovpe:| 0,09 mol Ca(OH),
A4. Oyxopérpnon HA andé NaOH
[Hopatnpovpe otV KOUTOA

00 TPOTHITOV

OTL 670 1600VVOLO oNeld

Otav &ovv mpootehet

mol NaOH og Gxé/% 1G03VVaLLO Gﬂ@ﬂjﬁiﬁ}nl/z
mol | HA [4+ [ NaOI)| =\ NaA | + | H,0

PG| /2

fgtafoln, | tn,/2 ‘Y n,/2

| tehucd /| /ny/2 0 n;/2

[Tpoxvmtel puOuIcTIKO S1dAVLA TUE Cor = Cp T I

Amnd ™ oyéon Henderson

pH=pKa+logc—ﬂ +togl = pH=pK, =
Cos

Apa vy to HA givo;

‘Eoto ¢, 1 ovyke M 0V OtAvpatog tov HB mov éyer dyxo 10 mL o
TEPLEYEL ol HB,\6mov n, = 0,01c¢,

And ™ QLY oykopétpnong Prémovpe O6TL 0 OYKOG TOV TPOTVLITOL
dwivpatocNaOH ov amotteital yio to 1sodvvapo onpeio givar 20 mL.

Méypt 10 100dVVapo onpeio katavarl®Onkay n, mol NaOH mov sivat:

n; = ¢V, =0,15-0,02= 3- 10~ mol NaOH «kat givar ioa ue ta. mol tov HB, 6mmg
eotveTor kol amd T ynukn e&icmon. X10 16000vopo onpeio, £xovpe dtdAvpa
mov Teptéyet 3-10”° mol NaB:
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mol HB |+|NaOH | — | NaB | +| H,O

apywcd | 3-107 3-107

petaBols | -3-107 -3-107 310~

TEMKA 0 0 3-107

, . _mn_3107
H ovykévtpwon tov NaB eivat: ¢y = 2 _W_ )1

O 6yKog Tov SADLOTOG 6TO 160dVvVapo onuelo eival V= 10+2§ &L

mol/L | NaB'|/>{, B [+|Na"
ek | 0 01 0,1

To Na" dev avtidpd pe 10 W}(mm and woyvpy Paon.

mol/L B |+ 410 - |HB[+|oH
aPYIKA 0/1

uetoBor /| /-1 ) L/ 1
Ieoppomio 1)

pH + pOH =14-9= OH=Y1log[OH] =[OH]=10"M
Apa u—lO N
/u /M ) 107" — 10-9

Kow = [B] T 0l-p 0.1

K, @) = 107
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