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H 0Oep 1 elvar 0w ko otafepny ko oto 0vo SwAdpata. Amd TV MUIEPOTY|
LAY spvowa névo ta popla Tov SoAHTN oL £0M givol To VEPO K OYL TNG StoAvUEVNS
ag. Apa ta dwypappoto (II) ko (IV) givar AdBog.

@Kawi)ﬁvvm ™G Oopmong eivar omd 10 opardtepo OdAvuo mov Ppioketon de&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 OTNV

ukn e&icwon, PAémovpe 6Tt To oAkd mol TV aepiwv peldVOvVTaL, Apo HELX

mieon. ‘ Q

PR L TS ¢
° [AP[B 042 01 \
" [ATIB] \Q
v. JA+B = 2T V

- A
20 ©® 20 @
20 Y- 20 (M) <
[[]=0,8M = 20=0,8 = ©=0,4 \%
[A]=0,4AM = ¥-20=0,4 = x—12
[B]=0,1M = y-0=0,1 = W{é
[Alupi==1,2M , [B]apxt%
0, € O6T. 21O 0€VT Wuua &xel avénbel n ToyvLTINTA OLPOV 1) 1ICOPPOTIN ATOKATACTAONKE
(0]9)

o€ Myorapo 0V 0 0yKOoG Tov doyeiov mapapével otabepog kot icog pe 2 L ki n

TEMKN c@mcn tov oepiov ' Bpébnke peyardtepn am’ 6,71 6T0 TPMTO TEIPALA, OVTO
pmop&/ e povo pe avénon t™g Osppokpaciog. Xvykekpiuévo M avénom g

@Kp olag av&dvel Tov aplBpd TOV OMOTEAEGUATIKOV GUYKPOVCEWDV OVEL SEVTEPOLENTO
@8 ol avédvovtal Kt ot dVO ToyVTNTEG TV avTdpdcewy. Tavtdypova n adEnon g
Oepuoxpacioc petatomiler v 0éon yMUIKNAG 1ooppomiag o€l agod 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.

[T

e “[APB]
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B.3

I. Ta wvta avtd sivor wooniektpoviakd Kot cvykekpipéva Exovv amd 10 mAextg

kaBéva. 'Etol, 10 10v mov €xel meplocdTEP TPOTOVIAL GTOV TUPNVO, TOV, EAKE Kl e

1oYVPOTEPES OVVAUELS TO NAEKTPOVIO Kot TO UEYEDOG TOVL 10VTOG LEIDVETOL. jitaln Tov

pey€foug TV 1OVI®V and 10 UKPOTEPO GTO HEYOADTEPO Elval:

1oMg?* < 1uNa* <oF <5 0% . Anhadr 1o peyordtepo uéyebog %%2 :
—

4

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

O1 NAekTpoVvIakEG OOUES TV 1OVTMV TOV LG EVOLOPE
1Na* 1s?2s22p°® o~
Kot 12Mg?t 15225225

To 16v Tov 12M@?* el meprocotepa mpotdvio (12) otov mopnve Tov omd 6t to 11Na* mov

\<
Ta 16vta avtd £xovv oV 1010 apBpd nkari%@v K1 £XOVV doUT EVYEVOLG aEPIOV.

éxel 11 mpotovia ki €161 10 10V 1%%, €1 TEMKA PE 1oYVPATEPES QVVALELS TOL NAEKTPOVIAL

-
T0V. Apa amouteiton nspwcér@w YELOL Y10, VO ATOGTLOGTEL TO NAEKTPOVIO TOV 12MPZ* Ka

Ba givon: Ei3(MQg)>Ei2(

OEMAT: é

a.

D

N\
O

Q 250:(g) + 0xlg) == 250u(g)

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

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

_ PAKTIKO

_ Y 08=y =04y

- Peowpnriko  y
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[SO,J*
C:msz4o,lﬂ:16.
2 2

B. o

AVTIGTPEQOVLE TNV TPGOTN YKy eiomon (vopog Lavoisier) kat moAhamhooié emi

dvo Q
2502(g) —— 2S(s) + 202(g) , AH=590 KJ ‘\
[ToAlamlacialovpe ) devTEPT YMUKN e&lomon emi 813@@

25(s) + 302(g) ——2S03(g) , AH=-T790 KJ

[IpocBétovpe Katd péAn kot cOLPOVa pE T €SS TPOKVITEL:
2S02(g) + O2(9) —> 2S03(g), AH=-2 Q

Apa péypt ™ YNUKN 1coppomio 8%8%%\/ a1 1066 BepudTnToc:

2mol SO3

32 EKAVOVTOL

111 B€om yMUKNg 1ooppomiag.
@a N oot andvinon givor 0t per@veron 1 Ogppokpacio oto doyeio Kt €161 1 Béom
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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a.

I. Meimon apyikng tayxdmrog , Kapio petafoAn otov 6yko tov agpiov Ha.

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

li. Kopio petaforn apyikng toydtntog , Kopio Hetafoin 6tov 6yKo Tov aepiou P(kg

Iv. Melwon apyikng toydtntag , kapio LeTofoAn 6Tov 0YKo TOV aepiou H

B
Av mn avtidpaon mpaypatomombel oe avowktd doyeio, ror%&% 0 VOpoYOGVO TOL

ToPAYETAL PEVYEL A0 TO dtAALUO Kl £T61 Ldlo Tov StoAdpOT Sl(M ot

Nre=m/Ar=0,01mol, npe=cV=0,04mol.
Fe(s) + 2HBr (ag) — F@B}s<a§ + Ha(g)

0,01mol 0,04mol O<
Q 0,01mol

0,01 0,02 %
AMsiaroc=Mi2=nMr=0,02g. %

I.3
I.'Eot® x mol NaOH, y mo

OONa oto 1L tov dtoddpatoc.
>ta 10 mL mov maipvo 1&yovton 0,01 mol NaOH, 0,01y mol CH;COONa.
Me v tpocOnkn t &UEOU dtad/toc 0,1M HCI, mpodro avtidpd n ioyvpn Baon NaOH.
Ortav aAracer xpdporn porvoroebadeivn, Bewpodue otu:
| NaOH + HCl —— NaCl + H:0.

NNaoH=NHcl > 0,01%=0,1-0,015 =y=0,15.

%@Geétoups ToV dgikTn TopTOKOAL TOV pEBLAIOL K dtay TpocsBEésovpe
TOV TPOTLTTOL OLOAVHATOG avTdPd TApwg kot To CH;COONa, apobd aiidlet

CH;COONa + HCl —— CH5;COOH + H0.

@mcoom =Nier =0,01y=0,1-0,005 = y=0,05.

ii. Av TIpocOETaLE 0O TV apYN HOVO TOV SelkTn Qavoro@Bodeiv 0o Tpoodiopilape 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 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). ‘ Q

CH,COONa —— CHCOO" + Na*, CHsCOO" + H,0 == CH,CO

0,02M 0,02M 0,02-y M »0,02 \Q
szﬁzs-lo X 50 0oy = 10”—[ % =5,5= pH=8,5.
K 0,02

IV. Apo?¥ o1 deiktec eivo katdAinlot, a%ka@ou@gaua OTO OVTIGTOLYO KOTOKOPVPO TUTLLO,
™G KoumoAng. H @aivoropBaleivn 610 Tp®TO) KATOKOPLPO TUNUO KOl TO TOPTOKOAL TOL

peBVAL0 6TO OeVTEPO KATAKOPLPO TUN uu.%

210 onueio A to ypopa givar pol yu tvalt TPV 10 TPATO KATAKOPLPO TN KoL TO
SLAAL O TTEPLEYEL: NaOH(nsptcc % Cl ko CH;COONa.

210 onpeio B 10 ypdpa giva wo yroti Elvol avAUESO GTO TPMTO KATAKOPLOO TUMLLOL KO
07O 0EVTEPO KATAKOPL por ko to dravpa wepiéyet: NaCl, CH;COONa (nepicoeia)

ko CH;COOH. f

>10 onueio I’ me KOKKIVO Y10UTi €ivat PeTd To 6£0TEPO KATOKOPLPO TUTLLOL KOL TO
aCl, CH;COOH «ou HCI (nepiooeia).

Meiypa (M1), 6ykov 44.800L ce STP mov mepiéyet N2, Ha ko 5% o€ 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
y 3y Dy 92y KJ Q%
N\

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

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

2% 100
100 100 100 100 98100 %
2%-100 0 100 100 9800 KJ 0pGVTOL

nNH2=400g/2g/mol=200 mol Ha. 4&

NHz=y-3y+100 = 200= y-3y+100 b w=10@ ).

e
(1),(11) b 3=450, y=1450. S
A. Msiypa Mi 450mol N, 14@%%@
I

B. NHs 800mol , CH3NH: ol.
I. QQMK('):92'450'9800_ 1.600 KJ gkhvovTal.

A. \1/
I. b Ton tov g CHsNH2 gpgavifovtar decpol vdpoydvov, duvapels dimolov-

VVVSUvaualg dwomopdc. To 6o cvpPaiver ko peta&d tov popiov g NHs.

e M oxetik] poprokn palo g CHsNH:2 eivar onuovikd peyordtepn amd ™
(E@m poptoxn pélo e NHsz, ot dvvauelg dwaomopdg oty CHsNH2 eivor opxetd
oyupotepec amd TIG dvvduelg dwomopdc otnv NH3 ki €tol cuvolkd ot Slapoplokég
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 n NHs. Avtd cvpPaiver 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.

TA OEMATA ITIPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHEX MONAAAX XEAIAA: 7 AIIO 9
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lii. To wyupdtepo +l emayoywd eowvopevo tov -CHz oe oyéon pe tov —H, xdvet
oyvpotepn Paon v CH3NH2 and v NHs , yuotl av&dvetar n nhektpoviakn mokvotnto
tov alotov ¢ CH3NH2 kot déyeton mo edkora to HY tov oféwv. 'Etol o1
N\

Oeppoxpoacio: KecHanHz> KbnHa. O

W

A2 N
a. KaAlvtepn puBotikn wovotnta £yetl éva pubotikod odivp %01 GLYKEVTPADGELS
oto ovlvyég (evyog aocBevovg oféog kot acBevovg Pdong, SWGXSHK(& VYNMAEG Ko

TOPOTTANGLEG.

Av ypnowomomom to dtdAvua Y1: <@

+ Co§
[Z,0"]=K,—
C

K — w -

=% %

Apa mpokvmrel telkd [N %NHZ] ‘Eto, o1 ovykevipwoelg oto ovlvyég Levyog

SLPEPOLY CTUAVTIKA VUOL OEV £YEL TKOVOTOINTIKY PLOUIGTIKY] IKOVOTNTO.

Av )(pnmuonouﬁcw/fj{ odvua Y2:

HO 1=K 5\M
17,01 @

YOG €lvol TOPATANGIES KO TO O1dAVLA £XEL IKOVOTTOIMTIKT PLOLCTIKNY IKOVOTNTA.

Apa TpETEL VO YPNGILOTOGOVE TO OtdAvua Y2.

B. 1o dtdhvpa Y3 mov mpokvmtel omd TV apaiwon, PpicKovpe TN vEd GLYKEVIPMOT 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 Tig véeg cuyKevIpdoElS TG CHsN Hz@;

NHa.
0,04-0,01
CCH3/VH2(Y4) = W = 0,02M
~0,4-0,01

Cunery =505 =02 %>Q
o

NHs + H0O —=NH,* + OH-, CHsNH: +@: CHsNHs3" + OH ,

L

0,2M 0,02M

X X X v

\»>
v \)
O'Z—X »0,2 Y X—HVQ\% »0,02 Y \an

3 [NH:][OH}%W) =107 = y(x+y)=2-10" (1)

Kooy = [NH%% 0,2
%&NHJ][OH‘] _YtY) 0

W

K = Sy(y+y)=8-10" (2
b(CH3NH2<)§ [CH3NH2] 0,02 l//(l l//) ( )

ITpo @((Md wéA 116 oyéoelg (1) ko (2) Ko TPOKVTTEL:
@%X%W) =10-10° = y+y =10 = [0H 1=10"" M
o pPOH=-l0g102%=2,5 ko1 pH=14-2,5 = pH=11,5.
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