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B.1 Ne= %J
H 0Oep aotel elvar 0 Ko otabepry, Ko dVo doAvpato. AT TNV MUITEPATT

peuppé epvave LOVO Ta LOpLoL TOL f&ﬂ')wa 7oV €3M &lvat TO vePO KL Ol TNG StALUEVNG

OEMA A:

ovcioc. Apa ta SlaypapLLoTo (H){ym ) givor AdBog.

iW amd To apadtEPo OldAvpa mov Ppioketor defld

H «xoatebBovon g oounoc
(vrotovikd), TPOG TO TV Ao Tov Ppioketor aplotepd (VIEPTOVIKO). AVTO TO
KatoAaPaivovpe yloti oto dtdAvpa Tov PPIicKETOL APLOTEPE VIAPYOVYV 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

e

B. K, = ] __og 40. \\\J

° “[AF[B] 0,42.01 %Q
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X v &\V
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20 Y-0 20 (M) RX é

a
QQ ¥
[T1=0,8M = 20=0,8 = ®»=0,4 @

[A]=0,4M = x-20=0,4 = x=1,2 .

] A =\
[BI=0.1M = y-0=0,1 = y=0; \)

mieon.

v. 2JA+B — 2T

>
9, &, oT. 210 886@M éxer awénoei n Tayvt mwopponw OTOKOTOOTAON KE

o€ AlyoTEPO YPOV oV 0 OyKog Tov doyeiov Tapapgvel otabepog Kot icog pe 2 L ki n
.

TEAKN G%V on tov aepiov I' Bpébnke epn an’ O,TL GTO TPAOTO TEIPOA, AVTO

—

unop@ ywe povo pe avénon méypumcpaciag. Yvuykekppéva - owénon g
Oeppokpacioc av&dvel tov apBpd TEAEGLLOTIKOV GUYKPOVCEWDV OVEL SEVTEPOLETTO
Kl étol avédvovtal Ki ot Vo, “TanTNteg TV avidpdcewyv. Tavtdypova n adEnon g
Oepuoxpacioc petatomil %ﬂécﬂ AMUKNG  ooppomiog 0elld apold av&dvetor 1
ovykévtpwon tov I Az@w de&1a etva 1 voOBepUN AVTIOPACT) COUPOVA LLE TNV OPYN
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]
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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
1oYVPOTEPEG SVVAUELS TO NAEKTPOVIO Kot TO UEYEHOG TOL 10VTOG UEIDVETOL. ﬁ\@'w&] TOV

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

12Mg?" <1uNa' <oF <5 0% . Anhodn 1o peyaldtepo uéys@on%S@é :

@) +e  Ei3(Mg).

sivat:

II. Na*(g) —— Na?*(g) +e Ei2(Na), Mg (9)

O1 NAekTpoVvIakEG OOUES TV 1OVTMV TTOV LG EVOLOPE
1Na* 1s?2s22p°®

Kot 12Mg?t 15225225 §§ é |
Ta 16vta avtd £xovv oV 1010 apBpd nk&:@ VKL &xovv dourn vyevovg a@@v

To 16v Tov 12Mg?* éxer meprocoTepal vta (12) otov mopfva tov o @ 11Na* mov
éxet 11 mpotoévia KL £T01 TO 10V 1 2’@1 TEMKE PE 1oYVPpOTEPE €1G T NAEKTPOVIGL

5vio Tov 12Mg?t ko

Ba givon: Ei3(MQg)>Ei2(

TOVL. Ap(l orouteiton TCSplGG@ ’YSl(X Yo va OTTOGTOOTEL T

@ 2y i 2y

X2y XV 2y
To Oz givan o€ mepiooeta, dpa 1 arddoon vroroyiletal pe to SO».

_TPOAKTIKO :2_t//:0 8=y =04y
Peowpnriko  y ’ ’
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[SO,T?

- ] 40, =16.
°~[S0,1[0,] v

B.
Avtietpépovpe TV TpdTN YNk e&icmon (vopog Lavoisier) kot moldomio mCB pe emt

oVv0:

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

[ToAlamlacialovpe ) devTEPT YMUKN e&lomon emi &@V

25(s) + 30a(g) —>2S0s(g) , AH=— 790 KJ

Z

ITpocBéTovpe KaTd HEAN KoL GOUGOVA UE TO VI @ €SS TPOKVMTEL: *M
2502(g) + O2(g) —>2505(g), AH=-200KJ. ya

Apa péypt ™ ynUIKn 1ooppomio EeVO A(%t/ Tl 1060 BepuodTnTaC: %‘V

2mol SO3 200KJ & @ @

32 %(J eKAMbovTon \v

v. Av Vv ypovik % ywétav mpoctnkn SO2 § elo Ba elyape amdtoun avénon
o GDYKSVT%% EVD OV LELOVOLE TOV % doyeiov Oa giyope oto dSrdypappo

anér% o1, TNV XPOVIKY oTiyun 1y, //73 stvrpomag H npocHnkn katadvtn dev

—

S
petatontlel T 0éom yMUKNG 1ooppori V

Apa 1 cwotn andvinon &tv

oﬁWO’)varm 1 Ogppoxpacio oto doyeio k1 étor 1 Béom
YNUIKNG 1GOPPOTIOG LETAT 1 0e&1a (ovupmvo pe v apyn Le Chatelier svvoeitol n

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 apytkng toydtntog , Kopio petafoin 6tov ¢yKo Tov aspz%%
IV. Meimon apyikng taydtntag , Kapio LeToOoA 6ToV OYKO TOv oepiov Hz(\\ J
B.
Av n avtidpaon mpaypatomombel oe avowktd doyeio, TOTE aéplo VOPOYOVO TOL

TOPAYETAL PEVYEL A TO dtdAvpa Kl £T61 Pdla Tov SLoAD ua}% LLEIDOVETAL.

Nre=m/Ar=0,01mol, npe=cV=0,04mol.
Fe(s) + 2HBr (aq) —— FeB % + H(Q)

0,01mol 0,04mol >
N
0,01 0,02 Q 0,01mol /
N z
& In%
f
r3 (@)
I.'Eot® X mol NaOH, v @ﬁOONa oto 1L tov Swtkvu r

AMsioamoc=Mu2=nMr=0,02g.
>ta 10 mL mov maipvo piéyovtar 0,01y mol NaOH, g; nol CH3COONa

Me v tpocOnkn t 10pa M 1oyvpn Pdon NaOH.

potvrtov Stak/tog 0,1M HCI
Otav aALaEel ypa pOVOLOQAOAETVY, Bepovpt @
NaOH + HCI H20
NNaOH= an| ,01%=0,1-0,015 =y=0,15.
mpochitovpe Tov ol nopto@u peBviiov ki 6tav TpocBécovpe

EMMAL L tov TpOTLTOL SloAvpaTOG AVTIdPE TANPWS ko To CH3COONa, apod adAdlet

~ 5 CH4COOH + H,0.
w=0,05.

CH;COO
N cHzcooNa =NHel =0,01y=0,1:

Il. Av mpocOetape amo v 1 tovo Tov detktn pavoroedaleivn Oa tpocdiopilope povo
TO TEMKO GNUEIO Yo TO , AOY® OAAOYNC XPOUOTOG TOV dgikTN oL Bal yvoTay LETE 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 —— CH5COO" + Na*, CH,COO" + H,0 — CHSCO@K{\Q

0,02M 0,02M 0,02-y M »0,02 %
K,=22=5.10" ‘°=>0"O =510 = y = 10”[@@@% 5,5=5pH=8,5.

IV. Apo?¥ ot dgikteg givarl kKatdAiniot, aAralo (x 0TO OVTioTOLYO Konoucopﬁo TUnpo
™G KoumoAng. H eaiwvoropBaleivn oto mpd 0K aKOPLPO TUNUO KOL TO T W TOV
HeBVALO 6TO OEVTEPO KATAKOPLPO TUNLLAL. Q /

N
210 onueio A 1o ypopa givor pol ytar@g TPV TO TPMOTO KOL’L'OLKOpD([ﬂT]MM KOl TO
ddAvpa mepLéyet: NaOH(Trspch/s‘(ﬁx%NaCl ko CH;COONa. W

210 onueio B to ypdpa &t
070 0EVTEPO KATAKOPL

pvo ylati etvon avapesa cm% T ATOKOPLPO TUNLLOL KoL
ko CH;COOH.

Kol To OtdAv o TEPLEYEL: % 3COONa (nepicoein)

Xtoonueio 't @a givat KOKKIvo ylati givon deVTEPO KATAKOPLPO TUNLLO, KOLL TO
Swmua@ I, CH;COOH «xou HCI% £ld).

A.l /%V

Meiyua (Mz1), dyxov 44.800 7:01) nepiEyel N2, Ho kot 5% o€ mol CHa.
nueiypotoc=44.800L/22,4L .000mol.

xmol Nz kot ymol Hz, ncra=(5/100)-2000=100mol.

y+y+100=2000 = »+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 &
2%-100 0 100 100 9800&%@@0@@th

nH2=4009/2g/mol=200 mol Ha. X

NHz=y-33+100 = 200= y-3y+100 b w=10 0\ éw
:V

(,(1) P =450, y=1450. @

A. Meiypa My 450mol N, 145%1 Hz. @
B. NHs 800mol , CHsN @:
I'. Qoe=92:450-9800= Q& J ekldovrtar. ~

(s
I. Meta&o y%ﬁ)mv g CHsNH:2 sp(pow@

SuOA SUV(xualg dwomopds. To ﬁo ocuopPaivel kot petald tov popiov g NHa.

O@

ecpol VIPOYOVOL, SLVALELS OlToAov-

Eme1dn 0w  oxetik] poplakn pad %HsNHz elvarl onuovtikd peyoidtepn amd ™)

OYETIKN Hoplakn palo Tng Nb@o vvapelg owaonopdg otnv CHaNH: eivar apketd

1oYLUPOTEPEG amd TIG SLVE mopdc otnv NH3 k1 €10l cuvoMKd o1 dlopoploKEg

dvvapuelg otnv CHsNH vpotepeg am’ 6,t1 oty NHa. Apa 1o 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.
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To 1oyvpdtepo +l emayoywod @ovopevo 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

e

N/

Oeppoxpoacio: KecHanHz> KbnHa.

A2

a. KaAlvtepn puBuotikn wovotnta £yetl éva pulotikd odivp 1 GUYKEVIPMDOELS

oto ovluyég (evyog acBevoig oféoc kot acBevoig Bd% Vot ooyeTikd vYMAEG Ko
=

TOPOTTANGLEG. &\V
Av ypnowonomoo to dtdivuo Y1: %

e

[(7.0%]= K, O\\\B %

’ R Z

K N =

S
a ‘\&
Apa TPOKOHTTEL TEAIKA [N@— H;]. 'Etol, ot ovykevipd 10 ovluyég (evyoc
d

SLPEPOLY CTUAVTIKA K AV OEV €YEL TKAVOTIOUTIKN TIKT] IKOVOTNTO.

AV YpNOIHOTOG® t@xﬁv o Y2 %
[4 30+ =K, = rL\b
NE~ @

o 1, :V

Apa wpokvmtel tehkd [CH 3Nljﬁ’= 8[CH NH,]. 'Etot, ot 6uykeviphoels 6to ovluyég

—
Cevyog eivon TopamAnoleg Kot 1Mpu €YEL IKOVOTTOIMTIKT PLOLCTIKN IKOVOTNTAL.

Apoa TPETEL VAL YPNCULOTEOLN| € 10 dtdAvpa 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 .
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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 =0,024 \\

0,4-0,01 Q
C/V/'/3(Y4) = W = 092M &

NH; + HO ——=NH,* + OH- , CHsNH: +@§§ CHsNHz* + OH" | %
N\
0.2M o,oz\vQ %
) y @

X X X

0,2-y»0,2 X Yty ®OZ-W »0,02 v @

[NH [ OH ™ +w)

Kb(NH3) [/VH =10~ ﬁ%(x{&@
Rp&]wﬁ ] w(x+w) {g
K, comm CHNH] @ =Sy (r+y)=8-10" (2)

[Ipooc ot HEAN TIg oyéoelg ( % Ol TPOKVTTEL:
(X+y)(x+y)=10-10"= = [0OH 1=10""M

Apa pPOH=-log102°=2,5 2,5 = pH=115.
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