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AITANTHXEIX

A

. 2M0TO, €. 2MOOoTO.

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 Eexwvdel mpog To deEWN, GO TOLG GULVIEAECTEG TOV OEPIOV GTNV

kn e€lomon, PAEmovpe OTL TaL 0Alkd mol TV aepiwv pel®VOVTAL, AP LEIMVETOL 1) TTECT).

2
1—* 2
B. KC = [ 2] = 0;8 =
[A][B] 0,4°-0,1
v. 2A+B — 2T
X v
20 ©® 20

20 Y- 20 (M)

[[]=0,8M = 20=0,8 = ©=0,4
[A]=0,4M = y-20=0,4 = y=1,

0, & ©T. X10 O€ &xel avénBel  TayOLTNTA APOV 1) IGOPPOTIO ATOKATOCTAONKE

o€ AMYOTEPO YPOVO. 00 0 OyKko¢ Tov doyeiov mapapével otabepdg kot icog pe 2 L ki
TEMKT oLYKEVIp®O™ tov agpiov I' Bpédnke peyoddtepn an’ 0,11 6TO TPAOTO TEIPALQ, AVLTO
pmopet va €ytve pudvo pe avénom g Ogppokpaciog. Xvykekpuyéva mn avEnon g
Oeppokpaciog avdvel Tov aplBud TOV OTOTELECUATIKOV GUYKPOVGE®V OVl dEVTEPOAETTO
Kl étol avédvovtal Kt ot dVOo ToydINTEG TV avTdpdcewv. Tavtdypova n adEnon g
Oeppokpaciog petatomiler v 0éom ymuikng 1ooppomiog ded apov avEdvetar M
ovykévtpwon tov I'. Apa mpog ta de&1d ivar 1 voobepun avtidpacn cOUE®VE LE TNV aPYN
Le Chatelier.

H K¢ 0o av&Endei pe v avénon g Beppokpaciog yiati pe v petatomion g OXI o6elid,
av&avetarl n cuykEVTPOON Tov I Kot HEW®VOVTOL 01 GLYKEVTPHOGELS TV A kot B.

LI
[ATIB]
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B.3

I. Ta wvta avtd sivor woonAektpoviakd kot cuykekpipéva Exovv and 10 nAextpdvia to
kaBéva. 'Etol, 10 10v mov €xel meplocdTeEP TPOTOVIAL GTOV TUPNVO TOV, EAKEL TEMKA LE
1oYLPOTEPES dVVAUELS To NAEKTPOVIO Ko To péyefog tov 10vtog pewwvetol. H didtagn tov
peyEfoug TV 1OVT®V and 10 UKPOTEPO GTO HEYOADTEPO Elval:

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

II. Na*(g) —— Na?*(g) +e Ei2(Na), Mg*(g) —— (g) £ e Ei3(Mg).
1

4

O1 NAekTpOoVIaKES OOUEC TOV 1OVTMV TTOV LG EVOLOQEPOV o
11Na* 1s?2s22p°®
Kot 12Mg?t 15225225

Ta 16vta avtd £xovv ToVv 1010 apBud NA. K1 £XOVV doUT EVYEVOLS aEPiOV.

Tpovic
To 16v tov 12Mg?* el TeprocodTEPQ TPWE oTov TPV Tov omtd 6Tt To 11Na* mov
&xel 11 mpotovia Kt €161 T0 10V L TEMKQ [LE 10YVPOTEPEG OLVALELS TA NAEKTPOVIAL

T0V. Apa amounteitol TEPIGGH EPYE Y10. VO AOOTOOTEL TO NAEKTPOVIO TOV 12Mg?* Ka

Ba eivon: Ei3(MQg)>Ei2(
OEMAT:

r.l

a.

2502(g) + O2(g) —— 2S0s(9)

X X
2y 1} 2y
X2y XV 2y

To O2 eivan o€ epicoeta, apa 1 amwddoomn vroroyiletat pe To SO-.

_ TPAKTIKO :2_1//:0 8=y =04y
Pecowpnriko  y ’ ’

[SO,I

=——>2- = Xx=40,iy =16.
° " [S0,1[0,] v
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B.
Avtietpépovpe TNV TpdTN YNk e&icmon (vopog Lavoisier) kot molamioctalovpe emi
dvo:

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

[ToAlamlacialovpe ) devTepT YNk e&icmon ent 6vo:

25(s) + 302(g) ——2S03(g) , AH=-T790 KJ
[TpocHétovpe katd péEAN Kot cOUE®VA LE TO VO POKVATEL:
2502(g) + O2(g) ——> 2S03(g), AH=-200 K.

Apa péypt ™ yNUIKN 1ooppomio EAeVOepBVETOLTOSO BeproTnTOC:

,
DO

2mol SO3 200KJ exhvoviron

4

32 ;=32 KAVOVTOL
Y. AV TNV ¥POVIKN GTUYLY] ) pocsOnkn SOz o610 doyeio Ba eiyape amodTOUN AHENGON
OTY] CLYKEVIPMGN TOV, EVEO\ OV UELOVOUE TOV GYKO TOL doyeiov Oa eiyoe 6TO SLUYPOLLLLLOL
amdTouUN ENGN, TNV XPOVIKN oTiyun t1, oe 6Aeg cuykevipdoels. H mpocsOnkn kataidtn dev
petatomilel T 0€om yMUKNG 1ooppomiog.

Apa M cooty amdvinon elvar 0Tt pew@veral 1 Bgppokpacio oto doyeio Kt €161 M Béom
YNNG wooppomiag petatomiletanr de€id (ovppmvo pe v apyn Le Chatelier evvositan 1

evoobepun avtidpaon), ondte ot ovykevipmoelg SO2 kar O2 ko 1 cvykévipmon tov SO3

avéavetal.

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHEX MONAAAX XEAIAA: 4 ATIO 9
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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.

B.

Av mn avtidpaon mpaypatomombel oe avowktd doyeio,

T€ 10 0EPL0 VLOPOYOVO TOV
TaPAyETAL PEVYEL AO TO doYelo Kt £Tol pdlo Tov doyel

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

Fe(s) + 2HBr (aq)
0,01mol 0,04m

0,01 2 0,01mol
AMsoyeion=Mu2=NMr=0,02g.

r.3
I.'Eotw X mol NaOH v CHCOONa oto 1L tov dtodvuarog.

Yta 10 mL ov maipvovue xepiéyovran 0,01x mol NaOH, 0,01y mol CH;COONa.

tpottov dtad/tog 0,1M HCI, mpdta aviidpé 1 woyvph Béon NaOH.
Otav aALaEer ypoua 1 oatvoro@Boreivn, 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 —— CH3;COOH + H;0.
N cHzcooNa =NHcl = 0,01y=0,1-0,005 = y=0,05.

ii. Av TpocOETOpE 0O TV apyT] HOVO TOV SelkTn Qavoro@Budeivy 0o Tpoodiopilape Lovo
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 TIPOGOETOYLE OO TNV OPYT] LLOVO TOV ST TOPTOKaAL Tov neBvAtov, 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
K X
K, :?W:S.lo‘lo :—02 =5.107" :)(210_55 =pOH=5,5=pH=8,5.

a 9

IV. Apo?¥ o1 deiktec eivo katdAinlot, 000«1@0
™G Kopmoing. H @atvoropBadeivn oT¢
peBVAL0 6TO OEVTEPO KATAKOPLPO

PO GTO OVTIGTOL(O KATAKOPLPO TUTLLOL
aKOPLPO TUNUO KOl TO TOPTOKOAL TOV

TPV TO TPMTO KATAKOPLPO TUNLOL KOL TO
| ka1 CH;COONa.

0 Y10Ti €lval avVAUEGN GTO TPDOTO KATOAKOPLPO TUN O KO

070 de0TEPO KOTOKOPLEO TuHua Kot to dddvua wepiéyet: NaCl, CH;COONa (nepicosia)

ko CH;COOH.

210 onueio I' 1o ypdpel etvor KOKKIvVO Yot 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

NHs(g) + CHs(g) —— CHsNHx(g) + Ha(g) , AH1=+98 KJ  (2).
2y 100

100 100 100 98100

2y¢-100 0 100

9800 KJ
Nrz=400g/2g/mol=200 mol H. {%

NHz=y-3y+100 = 200= y-3y+100 b

pOVIOUL

(D,(11) P x=450, y=1450.
A. Meiypa M1 450mol N2, 1450

0 KJ gkivovtal.

I. Meta&d tov popiov e CH3NH2 speaviovtor decpoi vépoyovov, duvapelg dimolov-
dumdAov kot dvvapels dtaomopds. To idto cvpPaiver ko peta&d tov popiov g NHs.
Emedn opwg n oxetikn poproxn pdlo g CH3NH:2 givor onpoavtikd peyaivtepn amd
oxetikn poprokn palo g NHs, ot dvvapelg dwwomopdg ommv CH3NH:2 sivon apketd
oyupdTEPES amd TIC ovvauelg olaomopdc oty NHz ki étot cuvoAlkd ot Stopoplokég
dvvapelc otnv CH3NH: eivan 1oyvpdtepeg an’ 6,1t otnv NHa. Apa 10 onueio Bpacuod g

puebvlapivng etvan peyaAvtepo amd 1o onueio Ppacpov g NHs.

Il. Ztoug — 8 °C vypomoteitan 1 CH3NH2 aAld oyt n NHs. Avtd cvpPaiver yioti 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.

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHEX MONAAAX XEAIAA: 7 AIIO 9
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To woyvpdtepo +l emayoywd @ovopevo tov -CHsz oe oyxéon 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. Koldtepn puBuiotikn woavotnto £xel éva puBuiotikd didAvpo, O0Tav 0l GUYKEVIPMOGELS

elv

oto ovluyég (evyog acBevoig oféoc kot acBevoig GYETIKA VYNAEG Ko

H

TOPOTTANGLEG.

Av ypnowonomoo to dtdivuo Y1:

[#.0°1=K, % %
“p
K \

AV ypnNGlLUOTOM OO T

-

+1_ Co§
[Z,0"]=K,—

Apa mpoxvmter ek [CH,NH,]1=0,8[CH ,NH;]. 'Etol, ot 6uykevip®hoels 610 oLlvyEg
Cevyog eivor TopamAoleG Kol TO SLAALLOL EYEL IKAVOTOINTIKY PLOUGTIKY tKavOTNTA.

Apa TpETEL VO YPNGILOTOGOVE TO OtdAvua Y2.

B. 1o dtdhvpa Y3 mov wpokvmTel omd TV 0paimor, PpicKove T VEL GLYKEVIP®OT NG
CH3sNHoa.

0,4V

Cocp)g.Vapx. = Crs/l.Vrs/l. = Cerni, = W =0,044 .

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHEX MONAAAX XEAIAA: 8 AIIO 9
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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 TG vEEg GLYKEVIPMOOELS TNG CH3NH2 ot g
NHs.
0,04-0,01
Comvi,(Y,) = O,T =0,02M
~0,4-0,01

Camyv,y = 0.02 =0,2M

NHs; + HoO ——NH4*+OH-, CH

3
0,2M %
X X

SV

X \)
0,2-)())0,2 Y panl 0,0 \|I>>0,02 v Yy

K _ [NH:][OQ&]%) =107 = %(x+1//) =2.107° (1)

b(NVH) — [ § 0.2

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

[TpocHétm katd pén tig oxéoetg (1) ko (2) ko mTpokvmTet:
+y)(x+y)=10-10" =2 y+y =10 = [04 1=10 M
Apa pPOH=-l0g102°=2,5 xon pH=14-2,5 = pH=11,5.

O —= CHsNHz"+ OH" ,

=Sy(x+y)=8-10"° (2)
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