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OEMA A

Al.—>a

A2. >y @

A3.—>p Q

Ad.>a

AS. >0 —A, oA, A, 0=A, e X,

O®EMA B

B &
. ctoyelo Tov avnkovv otov S topéa eivor ta A, I, A ywti €govv
avTioToryo TIG NAEKTPOVIOKES dOUEC:
\ A: 18!,
I:1s° 25"
A: 1%, 28°
MeyaAvtepn atoptkn aktiva €yet o I yuoti Bpioketon oty idwo mepiodo pe
10 A 0AAG €xel PIKPOTEPO JPaCTIKO TLPNVIKO @optio, dpa To ' €Aket
acOevéoTtepa TO MAEKTPOVIO €EMTEPIKNG OTOPAONG KL £TCL 1) OTOUIKT
aktiva tov ' givon peyodvtepn tov A. Emiong 10 T €xer peyordtepn
atopikn aktiva omd to A, yroti Bpiokovton oty idto opdda, £yovv mepimov
70 1010 OpaoTIKO TLPNVIKO EOPTIO, aAAG To T €xel T nAexTpdvia Tov Ge

nePLocdTeEPES 6TOPAdES, Apa to I' €xel peyaldtepn atopikn aktiva omd 1o
A.

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 1 AlIO 11




E . OMOZXIIONAIA EKITAIAEYTIKQN ®PONTIXTQN EAAAAOZX (O.E.®.E.) - ETANAAHIITIKA OEMATA

inll B
o ENANAARNTIKA OEMATA 2019 E 3.X)30()

B. Ta otoyeia mov avinkovv otov p topea givar to M, E, Z ywti €govv
aVTIOTOL(O TIG NAEKTPOVIOKES OOUES:
B: 15 2s% 2p°, 3s%, 3p'
E: 1s%, 252 2p°
Z: 15, 25, 2p*
Meyodvtepn Eil éyer to otoryeio Z vyl €xer )TEPO  OPOCTIKO
TUPNVIKO @opTio omd Ta GAAO VO Kot €XEL NAskTpdvid T0V G 1010

ap1Ouo otopddwv pe to E wor pikpdtepo otoifadwv and to M.
Apa 10 Z EAKEL 1OYVPOTEPQ TA NAEKTPOVL eEm1eptKng Tov oTo1Padag

Kl amouteitonl HeyoADTEPO TOGH EVEPY YU ATOCTOGTEL NAEKTPOVIO
and 1o Z.

v. To otoyeio A €xel 6 povipn nAekTpdviamov givar TeplocoTEPO G GYEOT
HE To VITOAOTA GTOLYElD TTOV

H doun tov A eivar: 1s @' . 352, 3p®, 3d°, 4s’. Ymapyovv mévre
povipn niektpdvia c@d&x d kot éva povipeg NAEKTPOVIO GTNV

VIOoTIRAdA S.

B.2
1. é ?
Zuy arcov 0&80)\/ aeov to, SteAdpatd Tovg Ppickovial otnv

OKp(x(mx 25°C
COOH = [CH,COO J[H, O] M
[CHL,COOH]
K CH,OH= [CHONHO ](2)
[CHOH]

[CH,CH O™ [H,O"]
[CH,CH_OH]

K CH,CH OH = ©)

Ot ovykevipwoelg kot towv Tpiwv elval ioeg 0,1M kot pmopovpe vo

’ ’ + s e 4
cuykpivovpe TG ovykevipdoels v HO" tov tpidv dtdvpdtov agov
divetonr T0 YpdOUA TOL TOYKOGHIOL OglkTn o€ KAOe ddAvpa. Aeov To

YPOUHOTO €lval avtioTolyo TOPTOKAAL, Kitpivo Kol TpAcvo aviictoryo Ha
oyvEL

[H3O+]G[-13(}0()I-I > [H30+]06H5cn > [H30+]a{3(:112m
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Apo K _CH,COOH>K CHOH>CH,CHOH, octwvg 25 °C «xo
woyvpotepo eivar o CH,COOH, petd n CHOH o acBevéotepn n

CH,CH OH. \
H eotepomoinon 6mwg kot 1 vdpdALGT TOL £GTEPA 81@(1 TOAD apyn

avtiopaon Kot amottel mepimov po fooudda yo KatooTodel ymuum
wwoppomtic.  Avtd HOG  ENTPEMEL uéca& ymol.  Oplo,  Va
TPOYLATOTOMGOVLE TNV OYKOUETPNGT| TOU UiYLATOS 160ppoTiag Ympig va
&yovpe TpOPANUa pe peTatdmon g 0€ MHIKNAS 160PPOTLOLG.

CH3COOH(£) + CH3CH,OH(£) =——=CH;COOCH,CH,(€) + H,0(t),AH 20

X.I(mol 0,5~y 0,8-x X X

¥to 1/10 tov petyp

CH3COOH xon oyko

2CH;COOH( a(OH),(aq) —— Ba(CH;CO0),(aq) + 2H,0(¢)

(0,5-x)/10 (0,5-x)/20 mol
0,5-x _
Ngaony, <€ VEQ005mol = 20 =0,005 =x=0,4.

0,404
[CH,COOCH CIL|JH,0] v v _
°  [CH,COOH][CH,CH,OH] 0,10,4
vV Vv
¥10 160d0vapo onueio veapyet pH>7 yati

CH;COO" + H,O0 ——=CH3;COOH + OH".

on{ag vrapyovv (0,5-x)/10 mol tov

VIOU GOUQOVO LLE TNV YNUKN eElomon:

O deiktng pavoroBaieivn eival o KataAinAdtepog yati n wepoyn pH
aAlayng ypopatoc (8,2-10) Ppioketor ot0 KOTOKOPLPO TUNUA NG
KaumOAng oykouétpnone. O deiktng mpacwvo ™ PPOUOKPEGOANG e
neployn PH  ardayng ypopotog(3,9-5,4) elvar eKTOG  KOTOKOPLOOV
TUNLOTOG KO OKOTAAANAOG Y10 TNV OYKOUETPNON QUTY).

O maykoouog deiktng, o€ oyxéon pe €vav amAd deiktn Omwg M
QovoAOPOOAETV gleavilel OAQ TO YPAOLOTO TOL OPOTOD PMTOS KOl OV
etval GaPng 0 TPOGIOPIGUAC TG OALNYNG YPDOUATOG BOTE Vo KoBoploTel

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XZEAIAA: 3 ATIO 11
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pe apketn okpifero to tEMKO onueio g oykopétpnong. ‘Etol pe tov
naykoouo deiktn Ba £xovpe TOaVOV onpavTIKO GEAALUA.

Y. Xe avty TV mepintoon Ba yperdloviov peyalvtepog OyKog ToU VIOV
dwwAvpotoc Ba(OH)yyie 10 teAikd  onueio, oa@ov 9 e va
101,

eCovdetepmbel kar 1o H,SO, mov mpocHicape yux
npocdopilope  peyoADTEPT, TR YL TN rp(ocn TOV
CH3COOHomv 1coppomio(uikpdtepo %) Kou rs?» o Ppiokope
pkpdtepn Tiun yio v Ke.

0. Xwotd to Il Kot Iv.

OEMAT &@

I'l.
A-) CH3CH2 —CH—CHch @ Z% CH3CH2CH20Na
I
OMgCt I;

B> cHCH, - H,CH,CHj (® > CH;CH,CH,MgCH
& OH
\ CH5CH, ~CH-CH,CH,CHs Y. 3 CHsCH,CH=0
|
Ct
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[OJE| B’ ®AZH -
A—> CHiCH,CH,OH A—>  CH;CH,CH,CH-
%v@
E—) CH3;CH,CH,Ct M_> @CH—COOH
C|H2CH3
2. O glomoelg Tov yNUIKOV ownf)pdca@wpmonowﬁvwl Katé v
1 e&ng:

TOPATAVEO TEWPOUUATIKY] dladikacio v

Cu+%0, — CuO (1)

CUO + CHyCH,0H — CH3CH=0 + Cu + H,0 (I1)
CH3CH=0 +2AgNO + H,0 — CH3COONH, +2Ag |+2NH,NO; (111)

Ao Tig Tapos avtpacelg N | ko n I amotedlodv otddia mov o Cu dpa mg
KOTOADTNG TOUUETE EL ¢ avTidpdv 6To 1° 6T4d10 Kot o¢ TPoidv oto 2° 6Tdd10
(Bewpt V TPOTOVI®V).

He ul GLUVOMKNG avTidpaong etvat:

@ + %0, — CHsCH=0 +H,0

a. H évoon A éxer yevikd popuokd tomo C,H,, 0, emopévmg Ba eivar 1
KopeoUEVO povokapPBoEuitkd o&d 1 eotépag tov Tvmov RCOOR’. Av fitav
o0& pe NaOH 6a éxave eEovdetépmon kot Ba €0tve dlag Kot vepd. Apov
diver 000 opyavikég evaooelg B xor I' Ba eivon eotépog ko Ba divel
avTi0paoT CATOVOTOiNoNG.

‘BEotw C,H,,+1COOC,Hy,41 (A) 0 eotépog CsH100; pe vHpt+1=5 1 v+u=4 (1)
CVH2v+1COOCHH2uﬂ +NaOH — CVH2v+1COONa + CuH2u+IOH

H évoon I' givar n aikooin C,H,, i OH apod SwfiBaletar oe dlvpa
NaOH-I, kot oynuoatiletor xitpivo oteped (AAOYOVOPOPUIKY| avTidpaomn)
kat 1o B gtvar C,H,,+;COONa. Eniongn I' Ha eivon tng poponc:

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 5 AIIO 11
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CyHay+1—CH-OH o6mov X+ 2= (2)

S, N
N

CyHai~CH-OH + 41, + 6NaOH — > C,H,,,;,COONa + C

I
CHs,

Amo (1), (2) ko (3) mpoxvmtel v=1 Ko

Ot GVVTOKTIKOL TUTTOL ELvaL:

SNal + 5H,

To aAdtt C,Hy,+1COONa eivou to B omdre: & apa: y=v (3)
3 74

A—> CH,COOCH(CH), l@c ONa T'—»CHsCH(OH)CHs;
@aA.

B. 'Eotow X mol n mrocottes

H ymuwen e&lowon t <o v

X % x mol x mol

H e&lomon g aroyovoopkng yio v (CH3),CHOH eivau:
(CH3),CHOH + 41, + 6NaOH —— CH3COONa +CHl; | + SNal + 5H,0

X xmol

\ apOpog mol tov kitpvov iInuatog CHI3 givar o g€ng:

mol

Apa x=0,15mol
H palo tov eotépa A eivar: (M, =5-12+10-1+2-16=102)

m=n-M,=x-M, = m,=0,15mol-102g/mol = m=15,3g CsH,0,

=n=0,15mol M, (CHI,)=12+1+127-3=

394).

v. Taipvoovpe pukpn mocdtta (detypa) and kdbe doyeio kot TpocHétovpe o€
ka0e éva dtahvpo NaOH-I,. Xto detypa mwov dev mapdyet kitpvo inua (to
CHI3), onuaiver 6t vimpye 1o HCOOH kaBm¢ ivon 1o povo mov dev divel

TNV OAOYOVOQOPUIKT OVTIOPACT). XTI OCUVEXELD TOIPVOLHE OVO  VEl

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX

XEAIAA: 6 AIIO 11
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delypota amd tor doyela mwov elyav aviwdpdost pe to owdAvpo NaOH-I,
(xatafvOion «itpvov 1nApatog) kot mwpocsBétovpe HETOAMKO Na 210

delypua mov Bo TapaTnpcovpe vo eEAevBepdOVOVTOL PLCAAIDES

OEMA A
Al  a. HiooctaBuiopévn ynuikn egicwon, eivor n e€ng:
1,05(9) +5CO(g) — 12(9) ¥
B. Amo ) otoyelopeTpia TG avTidopaong, €0
5 mol CO moapdyoov 5 mol C
n=0,8 mol CO
A— |V, =17,92L

A2

a. O mivaxog GTOLXSLOM@ éxet og e&ng:
mol C f@ Hx9) — CO(g) + H.O(g)
apyIKd -
LeTa 4\ - -X X X
%— X 2- X X X
A\ n

=Cy0 -V =0,1mol/L-4L = x = 0,4mol

H,0

0404 1 [y 405
0,416 4

X X
0,8—x.2—x

_ [CO]-[H,0] _
© [CO,I'[H,]

\Y \Y

v Hj

onuaiver 6t vpye CH3CH,OH agob o1 ketdveg dev av%«vx

[Mapdyovtar X=0,4 mol CO ka1 to CO, givan meploptoTikd avTdpmdv, 0moTE

EYOVLLE Y10, TO GLVTEAECTN AMOS00NG:

Amddoon aviidpaons: 50%

I H amddoon ovéndnke and 50% oe 60%, dniadh pe v avénon g
Oepuoxpaciog eovondnke m mpoc ta deSld avtidpaon G dedOUEVNS

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX | XEAIAA: 7 AIIO 11
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ooppomiog. Xoupwvo pe v apyn Le Chatelier n avénon g
Oepurokpaciog petatomilel T yNUIKN 1oppomio TPog TV kaTeELHVVOT TOV

amoppo@dton Oeppotnrta, ONAdY, TPOg TNV TAELPA NG @pmg

avTidopaomg.
Apa 1 dedopévn avtiopaon givan avﬁéﬁs@\
il O mivakag otoyslopeTpiog ot véa Ospumcp(xc& C

mol COz(g) + H,(9) ) + HyO(g)

apyKd
petofoin -A A
ooppomia | 0,8-A /“2\ A

O ovvteleotng amdd wou a'=0,6. I'a o CO 10 T0GO OV TOPdYETAL
(TpokTIKO noco) ol, omote £yovpe:

a 0 =>1=a-6=0,6:0,8 = AL=0,48 dpa:

N'co = 0,48 mol

@§

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 8 ATIO 11
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Agbtepoc Tpdmoc Aonc tov gpotiuotoc A2 Bii

O mivakag oTorelopeTpiog, £xel ©G eENG:

mol COz(g) + H(9) — CO(g) +
apywa-1

uetafoin-1 | -0,4 -0,4 ,4
ooppomia-1 | 0,4 1,6 : 0,4
aAAayn avénon OspuOKpaci(%gar\x\@%Gn oe&la)
apyKd-2 0,4 1,6 0,4 0,4

petapoin-2 | -y -y v v
wooppomia-2 | 0,4-y 0,4+y 0,4+y

@V

O ovvieheoTi|g givar a'=0,6. T'a To CO 10 066 TTOL TTOPAYETOL
0

(TpoKTIKO TOGO) 0,4+y mol, ondte Exovpe:

o 6? 0,6-0,8=0,48 = 0,4+y=0,48 = v =0,08

It 0 TOoGO TOV TEPEXETOL 0TO O0)elo otn véa BEomn yMUIKNG
& ¢, etvan ico pe: n” =0,4+y = 0,48 mol, apa:

@ N'co = 0,48 mol

a. Ilpaypatomoleiton n avtidpoaon pe ynukn e&icoon:

2CH;COOH + Mg — (CH3;COO),Mg + H, 1

Oo diepevviioovpe  TOEC YMUKES Ovoieg VrApyovv o610 ddAvpa, TN

YPOVIKT| GTIYUN TOV aVTO amokTd pH=5.

1) Ortav ta avidpodvta £xovv avtidpacel TANpog petad Tovg, Ha vdpyet

oto o1aivpa to (CH3COO),Mg to omoio dtictaton g e&NG:

(CH;CO0),Mg — 2CH;COO™ + Mg**

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX

XEAIAA: 9 ATIO 11
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To CH3COO avtidpé pe o vepod:
CH,COO + H,0 = CH;COOH + OH
[Tpoxvmtel Paocikd ddAlvpa pH > 7 amoppintetal. v

i) Opoiwg amoppinTETOL | TEPITTO®OT VO EYEL nspwca @00 Ko
tote Ba givon pH > 7 (To Mg mpaxtikd dev avtt 8 10 vapo OTIG
oLVONKEG TOV TEPALATOG)

i) Apa neproogver CH;COOH:

H opywn mocotmta  tov CH@@&SW(M

6

0,1mol/L-2L=0,2mol

O mivaxog otoryelopeTpiog, £xet

mol 2CH3COO/17$ — (CH3;COO),Mg + Hy1
apyKd O 1 - -
uetaforn | -2m Q ® ®

t @ 0,1- ® 0) )

[poxont Omcrmé Stéiopo CH3COOH / CH;COO

mol/L ko

3CO0),Mg  éyet ovykévipwon c,, =

@ otatol og eENG:
\ mol/L ‘(CH3COO)2Mg — 2CH,COO + Mg ?*

<|>
N

apyIKd | Cop, - -
tehMkd | O 2Cy. Cui
T 0 CHy,CO0 : ¢, =2¢,, = ZT‘” —w mTO'
T'a 10 CH;COOH: ¢ =2 222‘” O'Zj‘” _01-0 mTO'

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 10 AIIO 11
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To CH3COOH wovtiletat o¢ eéng:

mol/L CH;COOH + H,0 == CH,COO &%
Apya Coz Cp O »
Metafoin - [0) (0]
1GoppoTia, Coz = P & (0) (0]

A@ob 16YdoVV 0Ol TPOCEYYIGELS, @ oxéon Henderson -

Hasselbach: &
c
pH=pK, +log— < 5=5+log=% =7c, =c,, 0 =01-0 <

Cos

<o =0,05mol @
L
A =0,05 %v —n, -V.=0,05mol-22,4——
pa nHZ Hz nH2 ' mOI :>

= V@L
B. H @()mw tov CH3COOH givar: n=c-V =0,2mol/L-2L=0,4mol.
&K ¢ otolyelopeTpiag, £xel ¢ EENG:
@nol 2CH;COOH + Mg — (CH3;COO),Mg + H,1

apyIKa 0,4 0,1 - -
petafoin | -0,2 -0,1 0,1 0,1
t) 0,2 0 0,1 0,1

H mocotta tov H, mov mopdyetor teAikd givor ion pe 0,1 mol, oA o
YPOVOG OAOKANPOOTG TG avTidpaong eivar pkpotepog (t', <z, ).

Avtd ovpPaivel yati €xel avéndet 1 cvykévipoon avTOPOVTOG, OMOTE
av&avel 0 aplOUdC TV GLYKPOVCEMY KOl TOV EVEPYDV GLYKPOVCEWV, UE
ATOTELEGLOL TV OOENGT TNG TOYVTNTOG AVTIOPOOTC.

Me Béon to mtapandve, 6moté didypappa ivar To o

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIZXTHPIAKHX MONAAAX XEAIAA: 11 ATIO 11




	Ημερομηνία: Σάββατο 20 Απριλίου 2019
	Διάρκεια Εξέτασης: 3 ώρες
	ΘΕΜΑ Α

	Α1. α
	Α2. γ
	Α3. β
	Α4. α
	Α5. α Λ, β Λ, γ Λ, δ Λ, ε Σ.
	ΘΕΜΑ Β
	ΘΕΜΑ Γ

	ΘΕΜΑ Δ
	Δ.1 α. Η ισοσταθμισμένη χημική εξίσωση, είναι η εξής:
	Ι2Ο5(g) +5CO(g)   Ι2(g) + 5CO2(g)
	β. Από τη στοιχειομετρία της αντίδρασης, έχουμε:
	Δ.2 α. Ο πίνακας στοιχειομετρίας, έχει ως εξής:
	0,1mol/L 4L   x = 0,4mol
	Kc =         Kc = 0,25
	Παράγονται x=0,4 mol CO και το CO2 είναι περιοριστικό αντιδρών,  οπότε έχουμε για το συντελεστή απόδοσης:
	α = 0,5
	β.
	i Η απόδοση αυξήθηκε από 50% σε 60%, δηλαδή με την αύξηση της θερμοκρασίας ευνοήθηκε η προς τα δεξιά αντίδραση της δεδομένης ισορροπίας. Σύμφωνα με την αρχή Le Chatelier η αύξηση της θερμοκρασίας μετατοπίζει τη χημική ισορροπία προς την κατεύθυνση που...
	Άρα η δεδομένη αντίδραση είναι ενδόθερμη.
	ii Ο πίνακας στοιχειομετρίας στη νέα θερμοκρασία, έχει ως εξής:
	Ο συντελεστής απόδοσης είναι α΄=0,6. Για το CO το ποσό που παράγεται (πρακτικό ποσό) είναι λ mol, οπότε έχουμε:
	= 0,6 0,8   λ = 0,48 άρα:
	n΄CO = 0,48 mol
	Δεύτερος τρόπος λύσης του ερωτήματος Δ2 βii
	Ο πίνακας στοιχειομετρίας, έχει ως εξής:
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