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a2, yoti 1 cLYKEVIP®ON VOGS 0EPIOV AVTIOPMVTOG HELMVETOL UE TOV XPOVO,
a@ol TO HOPLO TOV OVTIOPOVIOV KATUCTPEPOVTOL HE TNV €EEMEN NG

ANUKNS avTidpaong Kot ONUovpyovvTol vEa LOpLaL.

B=21, ywti n Spdon tev evldpwv emnpealetan omd T Ogppokpacio. H
Toy0TTe. TG avTidpaong ommv apyn ovéavetal, oALd ETEWN TO
TPOTEIVIKNG PVong Evivpa adpavomolovval oe Beprokpacieg Tave and
50 °C, 1 top0TNTOL TG OVTIGTOYYNG AVTISPOONG LEIDVETOL ATOTOLCL.

v=2>3, ywri 10 NaCl mov mepiéyel 1o didAvua mov mpootifetal, Onmg Olo. Ta
A0t TOV TPOKVITOVY OO EEOVIETEPMOT) IGYVPOV 0EEOC LLE 1OYLPN
Baom, dev emnpealet o PH Tov Sradvpotoc kabde ta vt Na* xkor CI
dev avTdpodv pe to vepod. Emedn ouwmg mpootifetar didhvpa Nacl,
yivetal apaimon tov dtedvpatoc HCI ki €161 petdveton n cuykévipoon
tov H3O" oto dilvpa, omdte avédvetor to PH Tov Staddpotog Kot

otoug 25 °C, tefvel oty Tiun 7.
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k=l
m

B2. 0. H nlextpoviakh dopfy tov  Fe eivar 15°25°2p°3s°3p°3d®4s®. To oroyeio
avnKeL TNV TE€TOPTN TEPindo Kot oty 8" opdda Tov TEPL0dIKOV TivaKa.

B. 1) O cidnpog anoPdrrel € emouévmg o&edmveTad.

2) H nhextpoviakh dopn tov 16vrog Fe** sivar 15725%2p®3s?3p®3d°. Ta e
oV 16vtoc Fe*" pe payvntied kfaviikd apBud m; = -1, Ppickoviot oTig
vrootPadeg p kot d Kot cuykekpyéva Eva tpoylakd (ue m; = -1) og
KkéOe po amd Tig vrooTPadec avtég. Apa cuvolka Se.

B3. o. Xta doyeila 2 kon 4 yroti 1 avénon g Heppokpaciog evvoel v evodBepun
avTidpaot, COUPOVE UE TNV OpyY hatelier, mov ¢’ oavtég T1g dvO
avTopdoelg ivol Tpog to de&Ld.

TOV 0gPiMV 6T0 d0YEl0, e TOV YKo TOL doyeiov va Tapapével oTabepds, M
ek migon (P7) oe oyéon pe v apywn mieon (P) 6a givar P™>2P, xabdg
aVTO TPOKOTTEL ad TNV Katactatiky e&icwon tov agpiov ( PV=nRT).

Avrtiototya 1oydel Ko oty avtidpaon 1.

B4. 0. Xe xdBe éva amd ta 000 pLOUCTIKG OHAVUOTO Ol GLYKEVIPMGELS GTO
ovluyég (evyog o&éoc —Pdiomg, ivar ioeg. Avtd Opmg Tov €xel peyardTepeg
CLYKEVIPAGELS, €Yl HEYOADTEPT PLOWOTIKY wKovOTNTA. AnAndn og 1G0vg
OYKOVG TV PLOUGTIKOV OHAVUATOV 1] TPOGHNKT TG 1010C TOGOTNTAC TOL
oyvpov o&éog HCI, Ba emeéper pikpotepn petaforn pH, oto pvbuioctikd
SlIALHO UE TIC UEYOADTEPES OLYKEVIPMGELS 010 oLlvyég (evyog oféog-
Baong. Apa oto doyeio A Omwg @aivetal amd TO SIAYPALLO, VTAPYEL M
pikpotepn petafoAn pH, emopévog mepiéyxel 1o puBuotikd ddivpa 1 M
CH3COOH xor 1 M CH3COONa. To doyeio B mepiéyet to puBuioticod
dtivpa 0,1 M CH3COOH «at 0,1 M CH3COONa.(Na emionudvovpe 6Tt ov
KGmO10¢ LaONTAG ATIOAOYAGEL TV Omdvion Tov, cuykpivovtag tig [HsO'],
TPV Ko PeTd v tpocstnkmn tov daAvpotog HCl ota 6Ho doidpata, pe tnv
YPNON TOV YVOOTOV THT®V EIVOL ATOJEKTN AVOT)).
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B. Ta 6v0 SwAdpata mepiéyovv tov 010 oplBud mol amd «ébe o0&
n=cV=0,0025mol. Apo omorteiton o idog Oykog Oomiadn 25mL, tov
dwAvpatog 0,IM NaOH yw to 1codvvapo onueio, kaBdg ot ynuikég
e€lomaoelg TV avTdpdoewy givat:

CH3;COOH + NaOH — CH;COONa + H,0.
HCI + NaOH — NaCl + H,0.

'Eto1, 010 doyeilo I' emedn n aAhayn xpduHatog Tov OikTn YiveTal mepimov
ota 25mML, o deiktng avtdc givol KATAAANAOG YU GLTAY TNV OYKOUETPNGOT).
10 doyeio A ) aAloyn xpOUATOG TOV deikTn yivetal mepimov ota 18mL, dpa
0 d&lkng avtdg givor aKoTdAANLOC VTV TV oyKopuétpnon. H meploym
pH oAloyng ypdpatog Tov Tpdoty opokpecOANG lval amod 3,8 £mg

OLYKEVTPWOOT, OO eVOPEPETOL Kol 6TO GYOAKO PiAio). 1o 16000vapo
onueio ¢ oyKopETpPNoNG avTthg, 6To otdAvpa vapyet wovo to NaCl mov
diver pH=7 otovc 25 °C. Apa oto doyeio I' vrdpyel to didivpo 0,1M HCI
ka1 6To doyeio A vrapyetl to drdivpa 0,1 M CH3;COOH.

OEMA I
n
L. n _m. 8 _ 25,42 =0,1mol. Apa Rz :§<:> n, =0,15mol.
> M g 254 8 n, 2 ?
mol mol

H2(9) + 12(9) == 2HI(9) .
Apyka 0,15 0,1
Metaforn -y X 2y
X.1. 0,15-y 0,1-y 2y (mol)
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@[3 B’ ®ATH =
n -
Apa otV YMUIKY wooppomia givar: ”_:1 = % = 021_XX :% < x=0,09.
Yvotoon oty ynukn wwoppomia: H, 0,06mol, 1, 0,01mol, HI 0,18mol.
, 0,18°
PO LiL) B VA
[H,][1,] 0,06 0,01
vV V
I2. CVH2V + HI—> CVH2V+II&> CVH2V+1NH31 (B)
xmol X X
>ta S0mL tov (A) mepréyovron O
CVH2V+1NH31 + NaOH —> C H2 Nal + HZO
0,05x 0,05x
Nyaon =CV =0,005mol < = 0;005mol
x=0,1
M. (A) = 28 _
01
12v+2v =28 v=2=CH, =CH,
I'3. H évoon I eivat kopeopévn povocshevig oAkoOAn

C,H,,+1OH, 14v+18=88 = v=5.

Apa o poprokog tomog g I etvar CsHy; OH.
E —->CH3;CH=CH,

Z — (CHg3),CHCI

® — (CH3),CHMgCI

K—CH,=CH,

A —CICH,CH,CI

M —HC=CH

N—>CH3;CH=0

I[T—CH3;CH(OH)CH(CHj3),
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[GDE B’ ®ATH —
r4.
1— CH3CH=0
2— CH;CH,OH
3— CH3CH,CH=0
4 — CH3COCH;
OEMA A
Al. o %
mol CaCOgs(s z s) + CO
() == CA0(s) + COyg)
Apyad 2 N -
Avtidpovv X - -
[Tapayovron X X
X.I. X X
K.=[C0;] = @
Apa oTnV ynpKn porio vrdpyovv 0,2mol CO..

B. Apod avénoape 1 ovykévipwon tov CO,, odupova pe v apyn Le
Chatelier n ynun woppomia petatoniletar mpog v KotevHLVGN TOL
avtopd to CO,, dnAadn Tpoc T° aploTePd.

mol CaCO3(s) —= CaO(s) + COy(9)
(X.I)y 1,8 0,2 0,2
Metafoin - - +0,1
Avtidpovv - ] 1
[Tapayovron \\ - -
(X.1), 1,8+y 0,2-y 0,3-y
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B" ®AXH

A2.

A3.

Ao¥ 1 Bepuoxpacio eivor otabepn), n K o petafdrietat:
0,3—-vy

K.=[CO,]" = =0,01= y=0,1

H obotaon oto doyeio eivar 1,9 mol CaCO3; 0,21mol CaO kot 0,2mol CO..

O péoog pvbudg katavaloong tov Wviov MnQO, Katd v SubpKel TOv

A[MnO, | —(0,096-0,1)
At
Bpickovue v,=0,003M/min kot v3=0,033

TPOTOL AenTOV Elvar: v, =—

=0,004M / min, avéioyo

(mepimov  dexamAacidletat).
QVTOKATAALONG, KOOMG WG

OoTO (pO(WéHSVO mge
, ’ I 2+
QTEL A KPILoUN TTOcOoTNTA Mn , TTOL

mol‘(COOH)Z — HCOOH + CO4(9)

L p

NNaon=CV=0,1-0,05=5-10° mol NaOH.

mol HCOOH + NaOH — HCOONa + H,0
Apykd B 5.10° -
Metapory | -5-107 -5.10°° 5.10°

teMké | B-5-107 0 5.10°

Eneidn mpoxdmter pvbuotikd Sdhvpo avidpd mAnpog 1o NaOH ko
neprocgvel HCOOH. O dykog tov tehkol dtoddpotog eivor 150mL=0,15L.
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E| B’ ®AZH e
_ Chcoo- _ Chicoo _ 5.10° _ B-5-107°
pH =pK, +log . =4=4+log —CHCOOH = C,co0- = Chcoon = 015 015

= B=0,01mol

Apa n pala tov (COOH), mov ypnotponomdnke eivar m=n-M,=0,01-90=0,9g.

B. 1o Y1 nepiéyovon 0,01 mol HCOOH oe 100mL dtaAdpotoc

c=N_001_5m
V. 01

To HCOOH 1ovtileton ¢ eénc:

mol/L HCOOH + HQ HCOO + H30"
Apyucd 0,1 -
Metafoin - X X
1Goppomia X X
_ [HCOO - [H,0F = ¥ _ _ 25
= = — = x=,/K,-0,1 =410*-0,1 =x=10
*~ T [HCOOH]  01-x 01 =

Ol 6VYKEVTPOGELS TV 1OVTI®V Elvat:

-14
[HCOO= [H:0']=10%*M ke [OHT=— =10
[H0] 107

=10""M

A4. ’'Eoto C; n ovykévipwon tov (COOH), kot C; n ovykévipwon tov (COONa),

oto daAvpa (Yy).

Icipapa 1°:
Ncoony2=C1V=0,05¢,
N(coonay2=C2V=0,05¢C;
Nkmnos=CV=0,020,03=6'10"*mol
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[Ipaypotomolodvtalr ot ynuikég avidpacelg mov ovuPoiilovion pe TIg
TOPAKATO YNIKES EELGAOCELG:

5(COOH), + 2KMnO, + 3H,S0, — 10CO, + K,SO,+ 2MnSO, + 8H,0
0,05c; 2/50,05¢, (mol)

5(COONa),+2KMnO,+8H,5S0,—10C0,+K,S0,+5Na,S04+2MnSO, + 8H,0
0,05¢c, 2/50,05c¢, (mol)

Nkmnoa=6'10""mol = 2/5:0,05¢; + 2/50,05¢, = 6:10*= ¢, + ¢,= 0,03 (1)

Iceipapa 2°:

Ncoory2=C1V=0,05¢;

Nnaon=cV=0,10,02=0,002mol

(COOH), + 2NaOH — (COON:
0,05¢; 20,05¢, (

Ap(l nNaOHZO,OO
nwpoxvmTEL Cp, =0,0

2'0,05¢,=0,002 = ¢; =0,02M «ot and v oyéon (1)
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