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o. X0oto, P. Adboc, 7v.Xwoto, 8. L®otd, & X®OoTo.

OEMA B:

B.1

H Oeppokpacio eivar 0 ko otabepr] Kot oto dVO StaAdpata. Amd TNV MUITEPATN

peuppdvn mepvave povo ta popla Tov SAHT TOL €0 £ivorl TO VEPO K OYL TNG StoAvpévng

ovoiag. Apa ta dwypappato (II) ko (IV) etvon Adboc.

H «xoatebBvovon g oouwmong sivar amd to apodtepo OtdAvpo mov Ppioketor oe&id

(vmoToVIKO), TPOC TO TLKVOTEPO ddAvua mov Ppicketar aplotepd (VTepToviKd). Avtd 1O

KatoAaBaivovpe yloti 6to StdAvpa Tov PPIcKETOL OPLOTEPE VIAPYOVV TEPIGTOTEP UOPLAL

SlAvpEVN S ovoiag o oyéon pe to ddAvpa mov Ppioketan 0e€id, eved Ta daAduaTo £YOVV

T0V 1510 OYKO.

Apa cwoto givar 1o dwdypappa (I).
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B.2

a. Apov M avtidpaon Eekwvael mpog to 0e€id, amO TOLG GLVIEAECTEG TOV OEPIOV GTNV

ukn e&icwon, PAémovpe 0Tt To OAkd mol TV aepiwv HEIOVOVTOL, AP0 LELOVETOL M

mieon.
2
1—* 2
[A][B] 0,4°-0,1
v. 2A+B — 2T
X '
20 ©® 20

20 Y- 20 (M)

[[]=0,8M = 20=0,8 = ©=0,4
[A]=0,4M = y-20=0,4 = 3=1,2
[B]=0,IM = y-0=0,1 = y=0,5

[A]upleﬁ:X=1a2M ' [B]apxud]: \|I=0,5M.

0, & 0T. 210 d0e0TePO TElpapa Exel avénbel | TayHdTNTA APOV 1) IGOPPOTIO. ATOKATUCTAONKE

o€ Ayotepo Ypovo. Apov o Gykog Tov doyeiov mapapével otabepdc kot icog pe 2 Lk n

TEAMKN oLYKEVIpWON Tov aepiov I' Bpébnie peyodkvtepn an’ 0,11 610 TPOTO TEIPOApLL, AVTO

pmopet va €ytve povo pe avénon g Oeppoxkpacioc. Xvykekpyéva m adénon g

Oeppokpaciog avédvel Tov aplBud TOV ATOTELECUATIKOV GUYKPOVGE®V OVl dEVTEPOAETTO

Kl étol avédvovtal Kt ot dV0o ToydINTEG TV avTdpdcewv. Tavtdypova n adEnon g

Oepuoxpacioc petatomiler v 0éom yMUIKNAG 1coppomiag o€l Aoy avEdveTon M

ovykévtpwon tov I'. Apa mpog ta de&1d eivar 1 €voobepun avtidpacn cOUE®VO LE TNV aPYN

Le Chatelier.

H K¢ 0o avéEnBei pe v avénon g Beppokpaciog yiati pe v petatomon g OXI o6e€id,

av&avetal n cvykEVTpmon Tov I kot pHeudvovTol 01 GLYKEVTPAOGELS TV A kot B.

LI
[ATIB]

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

XEAIAA: 2 AIIO 9




I OMOXIIONAIA EKITATAEYTIKQN ®PONTIZETQN EAAAAOX (O.E.®.E.) - EHANAAHIITIKA OEMATA

orf [ ENANAARNTIKA O©EMATA 2021 E 3.X)130(0)

B.3

I. Ta wvta avtd sivor woonAektpoviakd kol cuykekpipéva Exovv and 10 nAextpdvia to
kaBéva. 'Etol, 10 10v mov €xel meplocdTEP TPOTOVIOL GTOV TUPNVO TOV, EAKEL TEMKA LE
1oyLPOTEPEG dVVAUELS Ta NAEKTPOVIO Kot To puéyefog tov 10vtog pewwvetol. H didtagn tov
pey€foug TV 1OVI®V and 10 UKPOTEPO GTO HEYOADTEPO Elval:

12Mg?" <1uNa' <oF <5 0% . Anhodn 1o peyardtepo péyedog £xet o sO% .

II. Na*(g) —— Na?(g) +e Ei2(Na), Mg*(g) — Mg (g) +e Ei3(Mg).
O1 NAekTpoVIaKES OOUES TOV 1OVTMV TTOV LG EVOLOPEPOLV Eivat:

1Na* 1s?2s22p°®

Kot 12Mg?t 15225225

Ta 16vta avtd £xovVv TOV 1010 APOUO NAEKTPOVIOV KL EXOVV dOUT EVYEVOLS OEPIOV.

To 16v Tov 12M@?* el meprocotepa mpotovia (12) otov moprve Tov omd 6t to 11Na* mov
J4 J4 J4 J4 2+ J4 J4 r r J4
éxel 11 mpotovia ki €161 10 10V 12MQ-T Edkel TEMKA e 1oYVPATEPES QVVALELS TOL NAEKTPOVIA
TOV. Apa OOUTEITOL TEPIGGOTEPT EVEPYELQ Y10L VO ATTOCTOCTEL TO NAEKTPOVIO TOV 12Mg?* Ka
Ba givon: Ei3(Mg)>Ei2(Na).

OEMAT:

r.l

a.

250(g) + O2(9) == 230s(g)

X X
2y \j 2y
X2y XV 2y

To Oz givan o€ mepiooeta, dpa 1 arddoon vroroyiletal pe to SO».

_TPOAKTIKO :2_t//:O 8=y =04y
Pcswpnriko  y ’ ’
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[SO,T?

- ] 40, =16.
°~[S0,1[0,] v

B.
Avtietpépovpe TV TpdTN YNk e&lcmon (vopog Lavoisier) kot molamioctalovpe eml
dvo:

2504(g) ——> 25(s) + 202(g) , AH=590 KJ

[ToAlamlacialovpe tn devTEPT YMKN e&iomon ent 6vo:

25(s) + 302(g) ——2S03(g) , AH=-T790 KJ
[TpocHétovpe Katd péAN Kol copuP®va pe To vopo Hess mpokvmret:
2502(g) + O2(g) ——> 2S03(g), AH=-200 KJ.

Apa péxpt ™ yNUIKn 1ooppomio eErevBepdveTOl TOGH BeproOTNTOC:

2mol SO3 200KJ exdvovtan

32 :=3200 KJ gkivovron

v. Av v ypovikn otiyun tr ywvotav mposOnkn SOz 6to doyeio Ba elyape andtoun avénon
OTY] CLYKEVIPMGOT TOV, EVAO OV UELOVOUE TOV GYKO TOL doyeiov Oa eiyoe 6TO SLUYPOLLLLOL
amoToun avEno, TNV XPoViKY otiyun t1, o Odeg cuykevipwoels. H mpocsOnin katadvtn dev
petatomilel T 0€om yMUKNG 1ooppomiog.

Apa n cooty andvinon eival 0Tl pew@vetal 11 Ogppokpacia oto doyeio ki €tor M Béon
YNUIKNG tooppomioc petatomiletan 0e€id (cvppwvo pe v apyn Le Chatelier gvvoegiton 1
evoolepun avtidpaon), ondte ot ovykevipmoelg SO2 ko O2 kat 1 cvykévipwon tov SO3

avéavetal.
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r.2
a.
I. Meimon apyikng tayxdmrog , Kapio petafoAn otov 6yko tov agpiov Ha.

Il. Meimon apykng tayxdntog , peimon otov dyko tov agpiov Ho.

li. Kopio petaforn apyikng toayvtntog , kKopio petafoin otov dyko tov aepiov Ho.

IV. Melwon apyikng toyvtntog , kopio petafoin otov dyko tov agpiov Ho.

Av n avtidpaon mpaypatomombel oe avowktd doxelo, TOTE TO 0AEPLO VLOPOYOVO TOV
TapAyeTal PEVYEL Al T0 d0Yelo K £Tol palo Tov doyeiov LEIDdVETAL.

Nre=m/Ar=0,01mol, npe=cV=0,04mol.

Fe(s) + 2HBr (ag) —— FeBrz(aq) + Hz(g)
0,01mol 0,04mol

0,01 0,02 0,01mol
AMsoyeion=Mu2=NMr=0,02g.

r.3
I. 'Eot® X mol NaOH, y mol CH;COONa oto 1L tov dtodduarog.
Yta 10 mL ov maipvovue mepiéyovran 0,01x mol NaOH, 0,01y mol CH;COONa.
Me v mpocdnjkn Tov mpotumov dah/toc 0,1M HCI, mpdra avidpd 1 woxvpny féon NaOH.
Otav aALaEel ypoua 1 oatvoro@Boieivn, Bewpodpe OTL:
NaOH + HCl —— NaCl + H0.

NNaoH=NHcI = 0,01%=0,1-0,015 = %=0,15.
21 ovvéyela mpocsBétovpe Tov deiktn moptokaii Tov pebvAiov Kt 0tav Tpochicovie
emmAéov SmL tov TpodTLTTOL SroADpTOG avTdpd TApwg kot To CH;COONa, apobd aiidlet
YPOU O dEIKTNG,

CH;COONa + HCl —— CH;COOH + NaCl.
N cHzcooNa =NHcl = 0,01y=0,1-0,005 = y=0,05.

ii. Av TpocOETaLE 0o TV apyN HOVO TOV SelkTn Qavoro@Bodeivy 0o Tpoosdiopilape Hovo
10 TeEMKO onueio yio to NaOH, Adym addayng xp®uUatog Tov deiktn mov Ba yvotay UETA TO
pPH=10 (meproyn arlhayng xpduatog tov deiktn eavoroebolieivny 8,2 £pH £10). Andadn Oa
Bpiokape pdvo 1o y.

Av TPOGOETOYLE OO TNV OPYT] LLOVO TOV ST TOPTOKaAL Tov peBvAtov, Ha Tposdiopilapie
10 onueio mowg Ba eiyav avtidpdoet mApwg 1o NaOH ka1 to CH3;COONa, Adyw arilayng
YPOUOTOS TOL Ogiktn mov Ba ywvotav petd to pH=4,7 (mepoyn oAAayfg YPOUATOS TOV
Seiictn moprokoit Tov pebvitov 2,7 £pH £4,7). Anhadn Bo Bpickaue 10 dOpotoua y+Hy.

‘ TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHEX MONAAAX ‘ XEAIAA: 5 AIIO 9
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lii. Otav oAAaEel ypopa 1 eovoro@OaAeivn Bempodue 4Tt £xel avTdpdoel TANPOS OAN M
nocotto. NaOH kot to duddvpa mepiéxer NaCl (dev emmpedaler to pH) kau CH;COONa
0,01y=0,0005=5-10"*mol.

Apo. Cchzcoona=n/V=5-10"*mol/0,025L=0,02M (V1el.=10+15=25mL).

CH;COONa —— CH3COO" + Na*, CH3;COO + H.O0 —— CH;COOH + OH-.
0,02M 0,02M 0,02-y M »0,02

X X

2
K,= % =510 = % =5-10"° = y = 10°*=[OH"] = pOH=5,5= pH=8 5.

a 9

IV. Apo?¥ o1 deiktec gival KatdAAnLot, GALALOVY ¥PDOUA GTO AVTIGTOLYO KOTOKOPV(OO TUNLLOL
™G KoumoAng. H @aivoro@Baleivn 610 Tp®dTO KATOKOPLPO TUNUO KOl TO TOPTOKOAL TOL
HeBVALO 6TO OEVTEPO KATAKOPLPO TUNLLAL.

210 onueio A 1o ypopa givarl pol yrori eivar TPV T0 TPAOTO KATAKOPVPO TUNLLO, KOL TO
dtddvpo tepiéyel: NaOH(nepiooeia), NaCl kar CH;COONa.

210 onueio B to ypdpa eivar kitpivo yroti eivon avapeso 6To TpMOTO KATOKOPLPO TUTLLOL KO
070 de0TEPO KOTOKOPLEO TUNua Kot to dtddvua wepiéyet: NaCl, CH;COONa (nepicosia)

ko CH;COOH.

210 onueio I' 1o ypdpa eivor KOKKIvO yroti eivor HETA TO OEVTEPO KATAKOPLPO TUNLO KO TO
dtédvpo tepiéyel: NaCl, CH;COOH ka1 NaOH (nepicoeia).

OEMA A:

A1

Meiyua (My), 6ykov 44.800L og STP mov nepiéyet N2, Ho kot 5% oe mol CHa.
nueiypotoc=44.800L/22,4L/mol=2.000mol.

xmol N2 kot ymol Hz, ncna=(5/100)-2000=100mol.

y+y+100=2000 = y+y=1.900 (I)

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHEX MONAAAX XEAIAA: 6 AIIO 9
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N2(g) + 3H2(g) —— 2NHs(g) , AH>=-92 KJ (1).

X v
X 3y 2y 92y KJ
0 y-3y 2y (mol) 92x KJ exkivovran

NH3(g) + CHa(g) —— CHsNH2(g) + H2(g) , AH1=+98 KJ (2).

2y 100
100 100 100 100 98100
2y¢-100 0 100 100 9800 KJ amoppopmvton

NH2=400g/2g/mol=200 mol H..
NH2=y-3y+100 = 200= y-3x+100 P w=100+3y (II).

(D,(1) b %=450, y=1450.

A. Meiypa M1 450mol N2, 1450 mol Ha.

B. NHz 800mol , CHsNH2 100mol.

I'. Qoe=92:450-9800=31.600 KJ exrvovTal.

A.

I. Meta&d tov popiov e CHiNH2 speaviovtor decpoi vépoyovov, dvvdpelg dimoiov-
dumdAov kot dvvapels dtaomopds. To idto cvpPaiver ko peta&d tov popiov g NHs.
Emedn opwg n oxetikn poproxn pdalo g CHaNH:2 givor onpoavtikd peyoaidtepn amd
oxetikn poprokn palo g NHs, ot dvvapelg dwwomopdg ommv CH3NH:2 sivon apketd
oyupodTEPeg amd TIC dvvauelc owacmopds oty NHsz ki €161 cuvoAlkd ot dtopoplokég
dvvapelc otnv CH3NH: sivan woyvpotepeg an’ 0,11 otnv NHiz. Apa 10 onueio Bpacuod g

puebvlapivng etvan peyaAvtepo amd 1o onueio Ppacpov g NHs.

Il. Ztoug — 8 °C vypomoteitan 1 CH3NH2 aAld oyt 1 NHs. Avtd cvpPaivet yiati to onpeio
Bpacpov g CH3NH2 elvar peyordtepo amd 10 onueio Bpacpod g NHs. 'Etor kabmng
yoyovpe tig dvo Paceig, 1 CH3NH2 apyiler va vypomnoteitan otovg — 6,3 °C evdd n NHs

apyilel va vypomoteitan otovg - 33,34 °C.
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To 1oyvpdtepo +l emayoywd @avopevo tov -CHz oe oxéon pe tov —H, xdvet

oyvpotepn Paon v CH3NH2 and v NHs , ylotl av&dvetar n nhektpoviakn mokvotnto
tov alotov ¢ CH3NH2 kot déyeton mo edkora too HY tov oféwv. 'Etor oy i

Oeppoxpoacio: KecHanHz> KbnHa.

A2
a. Kailvtepn puBuiotikn wovotnta £xel €va puOuotikd o1dAvpa, 0Tav 01 GUYKEVIPADGELS
ot0 ovlvyég (evyog acBevolg oféog kot acBevovg Pdomg, eivor GYeTikKd VYNAEG Kot

TOPOTTANGLEG.

Av ypnowonomoo to dtdivuo Y1:

+1_ Co§
[Z,0"]=K,—

Apa mpokbvmrer tehkd [NH,]=50[NH,]. "Etot, ot cvykevipdoeis oto ovluyés Cevyog
SLUPEPOLY ONUAVTIKA KOl TO SLAALLLO OV EYEL IKOVOTTOMNTIKT PLOULGTIKT 1KOVOTNTA.

Av ypnowwonomoo to ddivuo Y2:

+1_ Co§
[Z,07]=K,

Apo mpokvnter tehkd [CH,NH;]=0,8[CH,NH,]. 'Eto1, ot cuykevipdoeig 610 cvluyég
Cevyog eivor TopamAoleG Kol TO SLAALLOL EYEL IKAVOTOINTIKY PLOUGTIKY tKavOTNTA.

Apa TpETEL VO YPNGILOTOGOVE TO OtdAvua Y2.

B. 1o dtdhvpa Y3 mov mpokvmtel omd TV apaiwon, PpicKovpe TN vEd GLYKEVIPMOT NG
CH3sNHoa.

0,4V

Capx.Vapx. = Crs/l.Vre/I. = Cerni, = W =0,044 .
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Y10 dwdivpa Y4 mov mpokvmtel amd v avapeln Y1 xor Y3, Ppiokovpe Tic véeg

ovykevipooels g CH3NH2 kot tng NHa.

Amo tov tomo ¢, V., =c., V., Bpiokovue Tig véeg cuyKevIpdoElS TG CH3NH2 kot ¢
NHs.
0,04-0,01
Comvi,(Y,) = O,T =0,02M
~0,4-0,01

Camyv,y = 0.02 =0,2M

NH3 + HO —=NH,* + OH, CH3NHz+ H20 —= CH3NHs3" + OH ,

0,2M 0,02M
X X X A A1) \J
0,2-)())0,2 Y vy 0,0Z-W »0,02 v Yy

[(VAJNOH 1 _ x(X+y) _ . - §
Koyonmyy = [jVH3] =02 =107 = y (g +y)=2-10"° (1)

_Lea VENOH ] _ v () o
b(CH NH) [CH ,NH ] 0,02

[TpocHétm katd pén tig oxéoetg (1) ko (2) ko mpokvmTet:
(x+yv)(x+y)=10-10° = y+y =10 = [0 1=10"" M
Apa pPOH=-l0g102°=2,5 xon pH=14-2,5 = pH=11,5.

=Sy(x+y)=8-10"° (2)
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