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81.
fto 6rcrl"rip.orcr, rcov 100 mL rolper 6rr my;.r* : fr(ox : rn<popp : rn.

To, mol rcov 6ro,l"up6vrrlv ouorrbv Divowar crn6 toug naparcd,rco rfnouq:
Ily)'ur : fn/Mfylr* : m/l 80

n{ox: m/MrEox: m/342
flqopl, : m/Mr.popp : m/40

flqopr, ) fiy),ur ) Il(o1 :) C.popr. > Cyl,tr ) Cqay:) Ceopp/R.T > Cyl,u./R.T > Cq"/R.T :>
fiqopp ) llyr,u. ) fl(or :> fly > flo > lI0

B2

cr. H Xptlotl i8rcrq rroo6alrog ovrlSp6vro€ Dr6 rn popqn psTol"frtpov rc6rcrcrov, elactcirvet
rrlv ezrtqd,vsro sfioqnq rrov ovrt8prirvrrov popiov, on6Tt lretd)vsrot Ko,t o optep6q rcov

crTuorel.sopottrrirv ouyrcporioecov crvd Fovd8o 1r6vou, Kor &po q rolrrrnra Ocr e[vot
p1Kp6r€pl rnq opxlKnq rcurdotaorlg.

F. To opX1K6 6rd,l,opa rou o€6oq CI,pcnd)vsror Kor tl oDyKrivrpoorl rou el,o,rrrbvetor. To
yeyov6g aur6 (rupooOrlrovrcq i6u, noo6rnro CaCOI) Ocr o6r1yr1oa ot prrp6tepo opl0po
onorel.eopu,rtrcd)v ouyrcporioerov crvd povd8a Xp6voD, rcut dpo n ronirqro, 0o, eivst
ptrcp6rep1 rqg opXrrcr1q rco.rdoroolq.



83.
Or t6ooeptq evriloetq 61ouv to i6ro et6oq rcur apr0p6 c,r6pcov, ouvenrirq 6Xouv Kor ro i6ro Mr.
fevtrcbq to eu0riypaFpo pn nol"rrlprdvo p6pro epqovi(ouv toXup6tepouq 8eoporiq un6 ra
oqcrtprrd, pq nol'rop6vcr (6tar),a6rop6vcr), yrcrd oro ypapprrd p6prcr yivetat rcul,6repr'1
encrql1 - al'l"r1l.oen(6pcroq pera(ri rcov popicrrv (rxol"x6 prpl.io Terilog A, oe}.. 15). fro to
l"6yo cur6, 0a crzrarteircn fisptoo6repq ev6pyero yrtr vcl e(oo0evrlooDv Kd,l va ruepdoouv
orqv o6pro qdon. Euvezrcilq, 0o 61ouv rcot peyal.rStepo oqpeio (6o1g.
(ZZt > 2Zr> LZm> LZw).
To ocoor6 Sdypoppo eivut to o.

B'4.
ct. H ovti8pooq eivot e(cil0epprl ezer8rl ercl.fercrr 0epp6tqrcr rccrtd, r1v rlpayparonoirlor1 qq.
B.'Ooo npo^trapu q ovri8paoq 11 toXrioltu, el,strcirv€ro,r, 7[ou orlpoivet 6rt e],attrilv€To,r ro
AC oq povti8cr tou 1o6vou. Ozr6re to ACr > LCz (yur ro i6ro 1oovrrc6 6rdoqpo). Xuvenrilq
ro 1oovtrc6 6tdot4pa 2 6roq4 sec, crw68paoe pxp6repo noo6 ouoioqan' 6uoro 6tdor4po
0 6roq 2 sec.

Qo-z > Qu-+

OEMA T

f1.

([.

NH: + HzO NHa- oH-
0.1

A/fI | -x
I.I l0.l-x

Ku : x2l(0,1-x) :;' 10-s : x2l0,l:) X: l0-3 :> tOH-] : l0-3 M

pOH:3 :> pH: I I

p. H zapaoreurl puOpro'rcori Drol,riporoq ps e(ou6er6pcooq (avri8paorl NH3 pe HCr)
npotruo06ter 6tr to HCI 0a np6ner vo eivct oe 6l,l"etpo. 'Eorco n tc moles HCI nou 0a
npoo06ooups oro 6rdl"upa.

NH+Cl



[NHrJ': Ct' : (0,1-n)/V

[NH+CI]': C' : nlv

pOH : pKb + log(C' I Cr') :;' 5 : 5 + log(C' I Cr') :> C': Cr' :v 0, I-n : n :)' : 0,05mol

T.

NHr: nr' :0,05 mol

NH+CI : C' :0,05 mol

NH+Br

-0,05

HBr:
nz - 0,05 :0 :) nz : 0,05 mol
Cz: nzNv:> Vr::0,05/0,05 :> Vrr: lL
[NH+CI] : [NH+Br] :0,05/(V + Vp) :0,0512:0,025 M

Ku: K*/Kb: l0-14/10-5:> Ku: 10-e

Ku: y2l(0,05-y) :> lo-e : y210,05 :, y2: 0,5.10-r.10-e :, y': 0,5.10-10:>

y2: ll2J o-ro:> t: f 1o-s :> [Hro'f : f 1o-s M

HBr
n2

A/fI -0.05 0.05

NH+CI --) NHa* + Cf



6. To pH rou bral,riporog oro too66vapo orltrreio eivar pH : -log t- E f O-tl :> pH : 5,15." '12
O 8eircqq eivcrt 8tnprrltrrc6 o(r1 Ktrr Tro, out6 0s riler 6rio ntprcyl,q pH al,l"ryqg Xprilpotog
oripgrrlvo ps rnv ergritvqorl.

pH < I r6rrrvo
lcpH<3 noprorccrl,i

3<pH<8 ritprvo
8 < pH < l0 npdorvo
pH > 10 pnl"e

To pH tou 8ral,ripctoq eivor 5,15, on6te ro Xprbpa Ocr etvar rirpwo.

f2.
'Evu u8arrrc6 zeptBri),l,ov ps pH : I 6Xer peydl,q [HrO*].

lriprgcrrvo ps rnv roopponio, (3), n E.K.I. oro Hro* Ocr percrtozioet tr1 xnprKn tooppozrio,
zrpoq ro aptorspti pe cnor6),eopo vo ou(r1gei n popgl B.

Xrqv toopponia(2), 11 e)dmcoor'1 tcrrv OH- (l,6yco e(ou8er6prooyl€ tls ra HrO*) rccrt q ari(1or1
rtlq popqnq B petotoni(ouv tqv roopponia Tcposra De(rd e),attclrvovrcq rn popqn B rcot
cru(dvowoq trlv popqrl f.

Xro 6t6l"upa 0o entrcpatei q pop<pr.1 f.

OEMA A

Al.
c' Edv oulrlooupe tqv aieoq pe peicrloq tou 6yrcou, ro orioclpo, Ocr teivet vc cvarp6oer rq
petoBol.r'1 (apxq Le Chatelier). Aut6 oqpaivet 6tr q roopponia 0o lmro,roTrrorei npog ra
u'ptotepd 6nou zrcpd,yovrot l"ty6tepcr ar4pta ouoturtrcd (prioer o'ror1sropetpioq) yro vo
el,c,rtriroet rqv nieoq. Apo n un66oor1 cqq crvri6pooq6 0a el"ortro0ei.
B' Au(dvouFs rn 0epporpooia 8ivovtoq 0epp6rqra oto o6on1po,, ro onoio 0o refvet vo,
ovarp6oet rq perapol,rl (cpxn Le chatelier) rcrraval,rirvovrog p6poq rq6 0epporrlrcrq. re
outtlv rqv ntpintoorl €Dvositar 11 w660eppr1 zuopeto, q onoic eivct ztpog ra De(rd. Apo rl
oz166ool qg owi6puorl6 0a au(r1Oei.

L2.
([.

Kc : [(0,8/lXl/1)3]/[(o,Z/r)(Ur)]: 0,8/0,2:> Kc : 4



3x:0,6:> x:0,2 mol
H Kc ncrpop6ver i6rcr rccOrilg 6ev 6Xet ol"l,6(er 11 Oepporpooio.

CHa: 0,2+0,2: 0,4

HzO'. l*0,2: 1,2

CO: 0,8+n-0,2 :0.6+n
Hl.0,4

,0,6 + n\/0,4
.- : (all(=:r )t 

=) n: z9,4mol,\c- nL 1)(?xt)
A3.

C1.y * O2i*; --- COztel AHr : -110 kJ

2HzOtrl + COztgl --- CHatgl + 2OzG), AH+': +880 kJ

2HzOG1---+ 2HzO(rt AH3' : -88 kJ

2H4et + OzGl---' 2HzOtet AHz' : -tq kJ

C1.11 + 2Hz1g;y ---+ CH+1gl

AH : AHr + AH2' +AHr' r- Afla': -l l0 + 880 - 88 -480 :202:> AH : 202kJ




