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.\Fo 7 €1 TAL TEPLGGOTEPQ LOVIPT NAEKTPOVIAL.
l;x@ {ovra N> kon 11Na® givar oonhextpoviakd (éxovv 10 nhextpévia). To Na”
EMEON £YEL MEPLGGOTEPQ TPOTOVIO, GTOV TLPTVA TOV, EAKEL IGYVPATEPA TOL NAEKTPOHVIOL
TOV K1 £TGL OOKTA LUKPOTEPO Péyefog amd To 7N .
v. To vatplo €xel v KPAOTEPT TIU EVEPYELNS TPDOTOV OVTIGHOV KL 0 GvOpakag £xel
TNV HEYAAVTEPT TIUN EVEPYELNS TPAOTOL OVTIGHOV. Andadn Na<C<O.
0. No katatd&ete og mpog Vv 1oy0 Tovg Ta emdpeva o&éa : CHa, NHs, H>O kou HsSe.
Me Baon v niextpoviaxn tovg doun ta dtopa C, N, O Bpickovior oty dedTepn
nepiodo kot otic opddeg 14", 157, 16", avtictoryo. To dropo tov Se avikel otny 4"
nepiodo kot otny 16" opdda. Apod ta dtopa C, N, O Bpickovtar oty ida mepiodo n

woYLg TV 0&€wv kaBopiletal amo TV NAEKTPAPVNTIKOTNTO AVTOV TOV atopmv. To
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NAEKTPapVNTIKOTEPO dTopo TTov ivar to O oynuatilel To wyvpdTEPO 08D e TO dTOpO

tov H kot o C oynuartifet 1o acBevéotepo 0.
Apa woyver CHs< NH3< H,O.

2 ovvégeln ovykpiveo v oyxd tov o&émv H,O wor HoSe. To
avikovv otV 8t opdda 16" ko og Srapopetiky tepiodo. A
H>0 xou HzSe, kaBopiletor amo v oTopiky| aktive oute
peyolvtepn atopikn aktiva and 1o O, dpa oynuati

r r r 4 4 +
dropa H ki étot o1 féoelg amoomtovy mo Kol T

0&0 ano6 to Hy0. \
Yvvolkd woyvel: CHy< NHz< H,O< H,S

€. H dudlvon pog ovsiog 67 éva StoA0T

Kol Se,

1 '16%0¢ TV o&éwv
dpwv. To Se €yet
VEGTEPOVG OEGLOVG LLE TOL

Apa 10 HaSe stvan woyvpdtepo

DETOL L€ TO GKEMTIKO, OTL 1] 1GYVG TOV

1 petalld g oAvpéVNG ovsiag Kot Tov

Slopoplak®@v SuvapE®mV TOov ow SOV
SwAvTn vrepPaivel v { ro’)v TOV popimv SAvTn - SoAdTn Kot

W

dwAvpévng ovoing- S0

opota. O dAVTNG Ta

ovoiag. 'Etol katoAnyovpe 6t Ta0 Opoto StoAdovv

1 10 HyO, eivon dimoro podplo kot oynuoatiCer deopong

VOPOYOVOL HETEZD TV popimv Tov. To CHy givarl pn dimolo popto kot dev daAveTon

610 vepd (eXdyiot v1oTa). Avtifeta n NH; givon dimodo podpio ko oynpartifet

AnX

Kot O O0¢ VOpoYOVOL, dpa dtodvetar gvkoia oto H,O (peyddn oSoAvtdtnta).
&\I 5 epeavilel peyalvtepn dtwdvtotnta oto H,O, o€ oyxéon pe to CHa.

’ Xw
OVTOL Ol TOPAKATM TANPOPOPIEG TOV APOPOVV TIC OpYOVIKEG eviaels A,B,I" kot A.

A——>CH;0H
B—— CH;COCH;
I'—— CH;CH,OH

A——>HC=CH
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B3.
a. H avtiotpoon avtidpaon I'—— A+B, éyer pikpotepn E, and v apyikn avtiopaon,
KaOd¢ avtiotoyel oty petafoin (1) tov dayplppatog, mov vt pikp o TV

petafoin (3) tov dwypappotoc, mTov avtiotolyet oty E, g avtiop N —TI.

B. H mopovcio 1oL KATOADTN HEUDVEL TNV EVEPYEWD EVEPYOTO Ea x étor Oa

petwbotv o (1) kot to (3). Aev Ba petafinbdei 1o (2)& otoryel otv AH ¢
M

avtidpaong mov dev ennpedletar ond TNV TAPOLGIO KOTHADTY).

v. A+B —— T (opyn avtidopaon) axorovbei Eve. unyovicpd dvo Pnudtov (ctadiov)
He TV Tpochnkm tov KotaAvtn K: \X
A+K —— AK (ypnyopn avtidpaor)
AK+B —— T+K (ypryopn avtidp

A+B —— T (cvvolikn| avtid
omov, K elvar o xatodvtng. a

PO pe oMAad Ot 0 KOTOADTNG KOTOVOADVETOL

GTO0 TPATO GTASIO Yl VO ITIGEL €VOL. EVOLAIECO KOL OVALYEVVATOL GTO O€VTEPO.

2uvenmg, LOvo po utK NTO KATOAVTN Evat amopaitnn yio T 0pacn avT.
B4. @

0. RCOOH + RNH;;—— RCOO™ + RNH;'.
B. ATO TIC KONTL oykopéTpnong mov divoviow pmopoVue va Ppovpe v

K.t OH kot v K, tng RNH; ¢ €éng:
Ha%.g%oﬁ 0t 6¢ k@B KapmoAn divetar To pH mov avtictoyel, d0tav xet
poctebet’o odg OYKOG amd TOV AmUTOVUEVO GYKO TOL TPOTLTTOL SLOAVUATOG
VO PTAGOoVUE 6TO 16000vVapo onpeio g oykopétpnongs. Etot, og avtd 1o
Xg glo kGOe oykop€rpnong 1oxvEL OTL Corgoc=Cpaon: = PH=PK,. Apa yuo 10
COOH and v mpdtm oykopétpnon mpokdntet pH=pK,=5 = K,=10".
I'a 1o RNH;™ and v dedtepn oyxopétpnon mpokdmrer pH=pK,=10 =
K,=10""= K,=10" (y1o. Tnv Béon RNH,).
RCOOH + RNH, — RCOO™ + RNH;".
0,02mol 0,02mol
0,02mol 0,02mol
0 0 0,02mol  0,02mol
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RCOO + H, O —— RCOOH + OH" «at RNH; + H,0 —— RNH,+ H;0"

Emedn ot apyucéc ovykevipmoels Tov 10vtov eivar ioeg, Oa ovykpivovpe Tig

K,(RNH;") kot K,(RCOO") TV 16vVTov. v
K, (RNH;H=10"" kot K,(RCOO )=K,/K,=10"%/10°=10". \
Agob K, (RCOO )> K, (RNH;") =[OH>[H;0"]= Bacikd @a

Apa pH>7 610G 25 ° C. X®676 To (fii).

OEMA T &

I'l.

AHy

AH, =-60 KJ

r i »
[Tow @ TIG TOPOAKATO ETAOYEC EIVOL GOOTY | GOOTES;

(1 —~ » A, AH&=-10KJ
1) —» B, AHs=+90KJ

A —» I, AH=+20KJ
76 Tov Beppoynuikd kokio ABAT'A mpoxvntet:

AH;+AH;,-AH;3- AH4=0 = AH4=50-60-30=-40K]J.
Amo tov Beppoynuikd kokio ABAA mpokidntet:
AH+AH,-AH¢=0 = AH=50-60=-10KJ.

Amo tov Beppoynpikd kokio ABI'A mpoxvntet:
AH;-AHs-AH4#~=0 = AHs=50+40=90KJ.

Apa cmotd givon Ta (I) ko (ID).
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I2.

mol 2A(g) + B(g) — 2I'(g)
Ve
Apycd y 4

Metafoin -2x X 2x

Telkd y-2X 4-x 2x

2x

2x
c,-=7=>0,2=5=>2x=2=> = 0

RN

Xvumepaivoope Aowrodv 0Tt t0 B O

210 T€A0¢ TNG avTidpaong £XOVUE Yo ro&@
T

oV G€ MEPIOCELD KOl TPOPOVMOG TO A

og EAleupa. Apa Ba 1oy

y—2 =2x=>y=2-1>y=2mol
B. Otav n evépyera evepyomoinong eivar peyddn t6te omv id Beppokpacia
Ayotepa {18 opovv vo.  EemeploovV  TO  QPAYMHO NG  EVEPYELNG

evepyoroitons. Etol, 0 aplBuog Tov amoTeEAEGUOTIKOV GVYKPOVGE®V YiveTOL
LLKPOTEPOG KOl GLVETMG 1) TOYXVTNTO LEUDVETOL.
X}Gt vumepaivovpe 6Tl amd To 0V0 GTASI GTO OTMOi0L TPAYUATOTOIEITOL M
tidpaocn 1o Ppaditepo 61dd10 givan T0 TPHOTO KOTA oepd: A(g) + B(g) —
AB(g) apol &xetl peyalutepn evépyela evepyomoinong e oy£om Le To dEVLTEPO.
O vopog ™ tayvntog kabopileton and to PpadvTepo awTd 6TAd10 0OTE OOt

etvat:
v = k[A][B]

H i kan o1 povadeg ™ k voroyilovror and oxéon (1):

M
v 1,6-1072 S L6 107% 1 L

S

A1 [B] (02 (04 M-M_ 8102 M5 "% mol-s

k =

TA @EMATA ITPOOPIZONTAI I'TA AITIOKAEIXTIKH XPHXH THY ®PONTIZETHPIAKHYX MONAAAX YEAIAA:SAIIO12




E o OMOZIIONAIA EKITAIAEYTIKQN ®PONTIZTQN EAAAAOX (O.E.®.E.) - EITANAAHIITIKA OEMATA

@ME} ™ ENANAAHINTIKA @EMATA 2023 E 3.X)30(0)
CD‘E B ®AXH -

3.
a. 5K2803 + 2KMI’IO4 + 3HQSO4% 6K2$O4 + ZMHSO4 + 3H20

KzSO3 + 2KMIIO4 + 2KOH% KQSO4 + 2K2MHO4 + Hzo ®

B. Bpiokovpe v avoroyio moles K,SO; ko KMnO, , pe T %{a avTOpoHV

TANPOG 01 VO OLGIEC KATO TNV OYKOUETPTO).

n(K,SO5)=cV=0,25-0,03=0,0075mol. @&
n(KMnO4)=cV=0,3-0,05=0,015mol. \
n(K,S0;): n(KMnO,)=1:2 = avtiotoufel | devtepmn ynukn e&icmon.

Apa 1 avtiopaon £yve o€ Paociko Aov.

4. Agob 10 piypo eivon 101<0 K60e aikooAn eivar 0,1mol. Amd v pdala
TOL U{yHOTOG TOV sivpom')msu
14,8= m; + my,= 14, r+0,IMn,=....=> v+k=8.
310 1° uépog oravTidpacelc Tov yivovtot eivat:
C,Hy+1OH +SOCl,—— C,H,,+,Cl + SO, + HCI
CH (@Clz — CHy1Cl1+ SO, + HCI
VVEXEL pe TpooOnkn Mg:
H,,/Cl + Mg —— C,H,,+1MgCl

2+1Cl+ Mg —— CH,,1MgCl
Me vdpodivon tpokHrtel 10 1510 aAkavio (I') = v=k=4.
CVH2V+1MgC1 + HQO% CVH2V+2 + Mg(OH)Cl

CKH2K+1MgC1 + HzO 2 CKH2K+2 + Mg(OH)Cl

Emedn 1o devtepo PéPog divel TV 10S0QOpIIKT avTIdpAcT] CuUTEPAIVOLLE OTL
N p ahkooAn givor n 2-Bovtavorn. Eropévmg n aAAn adkooin Ba sivon ) 1-
BovtavoAn yio va Tpokvntel 610 1° puépog telkd 1 idia évwon I

CH3CH2CH(OH)CH3 + 412 + 6N30H% CH3CH2COON3 + CHIg + 5Nal + 5H20
0,05mol 0,05mol
m(CHI;)=n-Mr=0,05-394g=19,7¢ CHI,.
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Ot cvvToKTIKOL TOTOL TOV aAKOOA®MV A Kot B givat:
CH3CH2CH(OH)CH3 KOl CH3CH2CH2CH20H

r% CH3CH2CH2CH3 ®
A—— CHL, Q

OEMA A &
Al.
A——>CH,=CH, \
B——>CH,CH,Br &
I'—— CH;CH,MgBr

E—— CH,CH,CH(O H,
Z% CH3CH2CH 3

6% CH3C 2CO 3
K—b> C H2 Na
A7§ CH;COOH

e’

DN

AoV 1oybovv o1 Tpoceyyicelg, 1oyvel | oxéon Henderson — Hasselbach:
Cy , o , Cp _ _
pH=pK, +log— Eivar ¢,z = cg = 0,2M onodte log——=logl=0
COSE Cof

pK =pH=5 & K,=10"

"‘Eoto 611 mpocsBétovpne VL H,O.

To ddAlvpa mov wpokdmtel Oa €xel dyko Vi + V @0) = V, Kot 01 GLYKEVTPO-
OE1G TMV GLOTATIKAOV TOV PLOUIGTIKOD GTO apot®péEVO dtaAvpa, sivat:
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, c. V , c, v
CH;COOH: (¢, :% kot CH;COOK: ¢, = ﬂ !

mol/L ‘CH3COOK — CH;COO + K

To CH;COOK &iictaton og eEng: Q\%

Apyd c’p
TEMKE 0 &
To CH3;COOH 1ovtiletan ¢ €€ng: \&
mol/L CH3COOH + HzO CH3COO + H3

Apyd C oz c’p -
Metafoin -y @ v v
wooppomio | € o - Q cpty 1

To pH tov pvo mcuuewﬁmemcs Kot givon ico pe 5.

O Babuodg

, I ’ ’ X 4
ov,tov CH3;COOH oto apyik6d didiopa givol: ¢ =— Omov
COf

"M Kot Coz = 0,2M. Apo 0, =5- 10”

ovticpod Tov CH3;COOH o610 apaiopévo didAvpa gival: ¢, :,l

CDf

x@v ymov y=[H;0"], =10"M.
etot OTL o = 3 oy omoTE 0L,=1,5" 10*

Amo v (1) mpoxdmtel: Y= ¢ ozt & 10° = coe 1,5 10" coe=1/15
AO6ym ¢ apainong, Ba woyvet Yo T ovykévipmon tov CH3;COOH:

v . . ,
o=l gy G h 022005 v 15 4 150mL
’ V2 co§ i
15

Vi+V H0)=V; & V(H;0) =V,-V,=150-50 & V (H;0) =100mL .
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To pvBuiotiko ddivpa mepiéyet CH;COOH kot CH3;COOK  pe ap1f
=¢'V=0,2mol/L- 1L = 0,2 mol an6 kdbe cucTaTIKO TOVL

‘Eotm tpocBétovpe o mol KOH, omdte mpaypotonoteiton ynu N aomn UE
TG napomon:(n OPYIKES TOGOTNTEG: §%

‘CH3COOH + KOH — CH3COOI§\

Apyd ‘ 0,2 ®
To pH tov pvBuiotikod givor ico pe 5 kot pe My nKn Baong KOH 6a
avéndet Katd pa povada, omote To TEMKO O 8 Exel pH=6.
1" nepintoon

Av ©=0,2mol 10 dtdivpa CH;COOK npoxvntel Ba etvan Pacikd agod 1o
CH;COO" napdyet OH. pH>7 an

20 mepinTOON

Av ® > 0,2mol 10 61dAv kontel Oa mepiéyel ektog and CH;COOK
kot wyvpn Paon KOH. p amoppinTETAL.

Apa 1oyvel ® ,2m0S
mo ;COOH + KOH — CH;COOK + H,0O

@@L 0,2 ® 0,2

M oM - - ®
@hskmd 0,2-m 0 0,2+w
pokvntel puOotiké CH3;COOH ko CH3;COOK ko Ba €xer pH=6.

O 6ykog Tov TEAIKOV dtaAvpatog eivan icog pe 1 L.

I 10 CHCOOH: ¢,=02-0 % a0 CHCOOK: ¢, =0.2+0 %
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To CH3;COOK diictatar mg e€ng:

mol/L ‘CH3COOK — CH;COO + K' %
Apyikad Cp - - Q\

TEMKA

To CH3COOH 1ovriletan og €ng: &

0 CB CB

mol/L | CH;COOH + H,0 —= ;COO™ + H;0"
Apyd Cot e -
Metafoin -X X X
1Goppomio Coz - X Cp T X X
AoV 1obhovv o1 TpoceyYi lGXDSl n oxéon Henderson — Hasselbach:
pH=pK, +10g— + og— = loglO—log— & c;=10c, <
Cos
< 0.2+m -®) & 0,2+o = 2100)<:>110)—18<:>u)—

& CO3)=m/Mr=0,1mol.

CaCOs(s) == CaO(s) + CO,(g)

0,1mol
-X X X
0,1-x X X

K. =0,01 mol/L=[C0,]=0,01M=x/1=0,01=x=0,01.

azlz ,01

1 0,1

=0,1.
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B. Me v mpooOnkn He, pe otabepd tov dyko ko v OBeppokpacio, Oev
HetafaAleTon Kovelc amd Tovg mapdyovieg mov emxnpedlovv v 0Eom YMKNG

4

1ooppomioc. AnNAodn Ol GLYKEVIPDGCEIS TMV OLCUDYV TOV GULUUETE mv

nieon tov CO,), pévouv otabepd. ‘Etot, dev petafaiietor ob aKTIKO, 00TE

10 Beopntikd mocd tov CaCO; k1 0 Pobudc 61(& tov CaCO; pévet

oatsps (o = KO @
BewpnTIKO &\
CaCOs(s) == CaO(s) + COy(g) +C0x(g) = 2CO(g)

0,1mol @ ®
-0 © ) -y 2y
0,1-0 ®-\y o-y 2y(mol)

K, =0,01 moVL=[CO,]=0,01M= ©-y/1=0,01 = «-y=0,01
[(;& L) 15 2wy =0,01 =y =0,05

ooppomia, 1 Oeppokpacio Kt 1 miEST TOV GVOTHRATOG (TOV 1

ss
-y
1
\ givar y=0,05 ka1 ©=0,06.
o =200 45
0,1 0,1

O véog PBabuog ddomaong tov CaCO; mapatnpodue 0Tt aENONKE SNUAVTIKA
oe oyxéon pe tov apykd Pabuo diomacng ywti: H mocodta tov dvOpaka
Ypapitn mov Tpoctédnke oto doyelo, avtédpace pe to CO, mov eiye mapayOel
and v didonacn tov CaCOj; k1 €161 n B€om 16oppomiog petatoniotnke de&ld
Kt avénnke o Pabudg didomaong(avénbnke to TPOKTIKO TOGO, EVAD TO

Bewpntikd mocd Tov CaCOj3, Tapéueve otabepod).
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0. Enedn n Beppoxpaocio mapapével otabepn ki ot dvo otabepéc 1coppomiag Oa

nmapapeivouy otabepéc.
K. =0,01 mol/L =[C0,]=& ¢ =ctadeph. ®

K. =1mol/L= X, =M:>K; =M:>[C0]=
[CO,] K

c = otabepn.

Telkd or ouykevipmoelg Tov aepiov CO kot CQ@ uetvouv otabepéc,

ommg omodeiape mapandve. ‘Etotl, mpokintelP=c,;

RT=ct00epn. Anrhadn n

nigon 670 00)Elo TEMKG O napausivs& N K TpoTaon sivar cwoTi).

~O
X
S
AN
&
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