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Al.
A2,
A3.
A4.
AS.

N R &R

OEMA B

B1.

a. To 7N £&yetl ta meprocoOTEPA LOVIPT NAEKTPOVIAL.

B. Ta wWvta N kon 1(Na™ givar 1onhextpoviakd (éxovv 10 nhextpévia). To Na”
EMEON £XEL MEPLGGOTEPQ TPOTOVIO, GTOV TLPTVA TOV, EAKEL IGYVPATEPA TOL NAEKTPOHVIO
TOV K1 £TGL OOKTA LUKPOTEPO Péyefog amd To 7N .

v. To vatplo €xel v KPATEPT TIUN EVEPYELNS TPMOTOV OVTIGHOV KL o AvOpakag £xet
TNV HLEYAAVTEPT TIUN EVEPYELNS TPAOTOL 1OVTIGHOV. Andadn Na<C<O.

0. Na xotatdéete wg mpog Vv 16%0 Tovg T emdpeva o&€a : CHa, NH3, HoO o HoSe.
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 oty 4"
nepiodo kat otnv 16" opdda. Aeod ta dropa C, N, O Bpickovtar oty idia mepiodo n

WoY0G TV 0&€mV kKaBopileTal amo TNV NAEKTPAPVNTIKOTNTO AVTOV TOV atopmv. To
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B2.

NAEKTPapVNTIKOTEPO dTopo o givar 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 ovvégelr ovykpiveo v oyd tov o&Ewv H,O kot HpSe. Ta dtopo O kon Se,
avikovv otV 8t opdda 16" kot og drapopetiky tepiodo. Apa 1 1oyde TV 0EEDV
H>0 kot HzSe, kaBopiletor omo v atopikn aktiva ovtev tov atopov. To Se €xet
peyoaivtepn atopikn axtiva amd 1o O, dpo oynuoatilel acBevéstepouvg decOVS pe To
dropo H ki éto1 o1 Paoeig amoomovy o svkora 10 H'. Apa to HySe sivat ioyvpdtepo
0&0 ano6 to Hy0.

2uvolkd woyvel: CHs< NH3< H,O< H,Se.

. H dudhvon pog ovsiog 67 éva dtodvtn epunvedeTol e 10 oKenTIKO, 6Tl N 1o(0G TOV

SLOHOPLOKAOV SLUVAUEDV OV AVOTTOCCOVTOL HETAED TNG OAVUEVIC OVGIaG KOl TOV
SwAvTN vrepPaivel TV avtioToryn OLTOV TOV HOPI®V JSWADTN - OALT Kot
dwAvpévng ovoiag- dtolvpévng ovoiag. ‘Etol kataAnyovpe 6ti to0 6poto dtodvovy
opota. O dwAvng mov eivar to HyO, eivor dimoAo poplo kot oynuotilel 0ecpovg
VOPOYOVOL HETOEL TV popimv Tov. To CHy givar pn dimolo popto kot dev daAveTon
610 vepd (eldyiot doAvtotnta). AvtiBeta n NH; eivon dimodo popio ko oynpatilet
KOl 0EGUOVG VOPOYOVOL, Apa dtodvetar eO0koha oto HrO (peyddn dwAvtdmra).

Aniadn n NHj epgaviCer peyoddtepn daivtotta oto HyO, og oyéon pe 1o CHa.

Atvovtot o1 TapaKaT® TANPOPOpies TOV apopolV TIg opyavikég evaoelg A,B,I kat A.
A——>CH;0H

B——CH;COCH;

I'—— CH;CH,0H

A——>HC=CH
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B3.

B4.

. H avtiotpopn avtidpaon I'—— A+B, &yet pkpdtepn E, and v apywn avtidpaon,

KaOd¢ avtiotoyel oty petafoin (1) tov dayplppatog, mov eivar LikpoOTEPN amd TV

petafoin (3) tov dwypdppotoc, Tov avtiototyet oty E, g avtidpaong A+B——T.

. H mopovoia tov katoddtn peidver v evépyeln evepyomoinong Ea ki étol Oa

pewbovv o (1) kot to (3). Aev Ba petafinbdet 1o (2), yioti avtictoyyet otnv AH g
avtidpaong mov dev ennpedletar oand TV TAPOLGIO KOTOADTY.

. AtB —— T (apyn avtidpaon) akorovbel éva punyaviopd 6vo Pnudtov (otadinv)

He TV Tpochnkm tov KotaAvtn K:
A+K —— AK (ypnyopn avtidpaon) Kot
AK+B —— T'+K (ypfyopn avtidpaon)

A+B —— T (cvvolikn| avtidopaon)

omov, K elvar o katadvtg. Tapatnpovpe dnrodn 01t 0 KATOAVTNG KOTAVOADVETOL
GTO TPATO GTASIO YL VO GYNUATIGEL £vO EVOLAIESO KOl OVOYEVVATOL GTO O€VTEPO.
2UVETMG, LOVO L0 IKPT TOGOTNTO KATAADTT ivot amapaitnTn yio ) dpdorn auTh.

. RCOOH + RNH, —— RCOO™ + RNH;".
. AT TIG KOUTOAEG OYKOUETPNONG 7oL divoviow UmopoVue va Ppovpe v

K, tov RCOOH a1 v K;, Tig RNH, o¢ €énc:
[Topatnpovpe 611 o kAbe koumdAn diveton to pH mov avtiotoryel, dtav €xet
pootedel 0 PIoOG OYKOG Amd TOV ATOUTOVUEVO OYKO TOV TPOTLTOV SLHADHOTOG
Y10 VO QTACOVUE GTO 160dVVapO onueio g oykopérpnong. 'Etol, o€ avtd to
onueio k@be oyKoOpETPNONG 1GXVEL OTL Cozgoc=Cpaone = PH=PKa. Apo v 10
RCOOH omd v tpdT oykopétpnon tpokvmtet pH=pK,=5 = K,=10".
INa 1o RNH;™ and v Sedtepn oyxopétpnon mpokdmter 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 apywéc ovykevipmoels Tov 10vtov eivar ioeg, Oa ovykpivovpe Tig
K,(RNH;") ka1 K,(RCOO") tov 16vTov.

K, (RNH;N=10"" kot K,(RCOO )=K,/K,=10"%/10"=10".

Agob K, (RCOO )> K, (RNH;") =[OH]>[H;0"]= Paocikod didhvpa

Apa pH>7 61006 25 ° C. X®676 To (fii).

OEMAT

I'l.

AH; =+50 KJ
»7B
AH4 s*\\\\ ,//’

s AH, = -60 KJ
AH 5. ,z/ \~‘\

R

““AH;=+30KJ

r > A

[Towa 1) molec amod TIg TOPOKAT® EMAOYEG Elval GOGT 1) COGTEG;
O A —> A AHg&=-10KJ

M I —— B, AHs=+90KJ

I A —— I, AH,&=+20KlJ

And tov Oeppoymukd kokho ABAT'A mpokdntet:

AH;+AH;,-AH3- AH4=0 = AH4=50-60-30=-40K]J.
Am6 tov Beppoynuikd kokio ABAA mpokidntet:
AH+AH,-AH¢=0 = AH=50-60=-10KJ.

Am6 tov Oeppoynpikd kokio ABI'A mpoxvntet:
AH;-AHs-AH4#~0 = AHs=50+40=90KJ.

Apa cmotd givon Ta (I) ko (ID).
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r2.
mol 2A(g) + B(g) — 2I(g)
Apyikd y 4
Metopol -2x X 2x
Telikd y-2x  4x 2x

210 té€l0g TG avtidpaong Exovpe yu 1o I

c,-=2—x=>0,2=2—x=>2x=2=>x=1mol
|4 10

Yvumepaivovpe Aowmdv 6tL 10 B PBpickovrav oe mepicoeio Kot Tpopoavmg 10 A

oe EMdeupa. Apa Ba oydet:
y—2x=0=>y=2x=>y=2-1=>y=2mol

B. Otav n evépyeln evepyomoinong eivar peyddn t6te oty id Beppokpacia
Ayotepa  popo  Umopovv  vo.  EEMEPACOLV  TO  QPAYMHO NG  EVEPYELNG
evepyomoinons. 'Etot, 0 aptBuog tov amoTeAeGUOTIKOV GUYKPOHGE®V YiveTOL
LKPOTEPOG KOl GLVETMG 1) TOYXVTNTO LEUDVETOL.

‘Eto1 ovumepaivovpe 0Tt amd to VO GTASI GTO. OTOi0. TPOYUOTOTOLEITOL ™)
avtidpaon to Ppadvtepo otddo givol to TpmdTo Katd oepd: A(g) + B(g) —
AB(g) 0ol &xetl peyalutepn evépyela evepyomoinong o€ oy€om Le To dEVLTEPO.
O vopog ™ tayvntog kabopiletonr and to PpadvTepo avTd 6TAd10 0OTE OOt

etvat:
v = k[A][B]

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

M
v 1,6-1072 5 L6 107% 1 L

S

=TT B 02 (048 M- M- 8102 M5 %2 mol s
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I'3.

I'4.

a. 5K2803 + 2KMI’IO4 + 3HQSO4% 6K2$O4 + 2MIISO4 + 3H20

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

. Bpiokovpe v avaroyio moles K,SO; kot KMnOy , pe v omoia avtidpodv

TANPOG 01 VO OLGIEC KATO TNV OYKOUETPTOM).
n(K,S0;)=cV=0,25-0,03=0,0075mol.
n(KMnO4)=cV=0,3-0,05=0,015mol.

n(K,S03): n(KMnO,)=1:2 = avtiotoyyei n devtepn ynukn e&icmon).

Apa 1 avtiopaon £ywve o€ Paociko wepifdilov.

Aoy to piypa givar woopoprokd KabBe aikodin eivor 0,1mol. And v pala
Tov piypartog mov givan 14,8g mpoxvnret:

14,8= m; + my= 14,8=0,1Mr, + 0,1Mr, = .... = v+k=8.
310 1° uépog ot avtidpacelg Tov yivovton ivat:
C,Hy+1OH + SOCl, —— C,H,,+,Cl + SO, + HCI
CH,;OH + SOCl, —— CH,,+Cl + SO, + HCI
21 ovvéyela pe tpocsOnkn Mg:

C,H,,+1Cl1+ Mg —— C,H,,+;MgCl

CHy1Cl + Mg —— CH,,.1MgCl

Me vdpodivon tpokHrtel 10 1510 aAkavio (I') = v=k=4.
C,Hy,+ 1 MgCl + H,O —— C,H,,+, + Mg(OH)CL
CiH:1MgCl + H)O —— CHy4, + Mg(OH)CI.

Emedn to devtepo PéPog divel TV 1030QOpIIKY avTidpacT] cupmepaivovpe 0Tt
N pe ohkooAn givor n 2-Bovtavorn. Eropévmg n aAAn adkooin Ba sivon ) 1-
BovtavoAn yio va tpokvntel 610 1° puépog telkd 1 idia fvwon I

CH3CH2CH(OH)CH3 + 412 + 6N30H% CH3CH2COON3 + CH13 + 5Nal + 5H20

0,05mol 0,05mol

m(CHI;)=n-Mr=0,05-394¢=19,7g CHIL.
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CD‘E B ®AXH -

Ot cvvToKTIKOL TOTOL TOV aAKOOA®MV A Kot B givat:
CH3CH2CH(OH)CH3 KOl CH3CH2CH2CH20H

r — CH3CH2CH2CH3

A—— CHI.

OEMA A
Al.

A——CH,=CH,
B——CH,CH,Br

I'—— CH;CH,MgBr

A—— CH;CH=0

E—— CH;CH,CH(OMgBr)CH;
Z—— CH;CH,CH(OH)CH,4

® —— CH;CH,COCH,

K—— CH;CH,COONa
A——CH;CH,COOH

A2.

AoV 1oybovv o1 Tpoceyyicels, 1oyvel | oxéon Henderson — Hasselbach:
pH=pK, + logc—ﬁ Etvar ¢z = cg = 0,2M ondte logc—ﬁ=log1=0

Cog Coz
pK =pH=5 & K,=10"

'‘Eoto 611 mpocsBétovpe VL H,O.

To ddAlvpa mov wpokvmtel Oa €xel dyko Vi + V @0) = V, Kot 01 GUYKEVTPO-
O€1G TMV GLOTATIKAOV TOV PLOUIGTIKOD GTO apat®péEVO dtdAvpa, stvat:
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. c .V ; c. V
CH;COOH: ¢, =-%-1 «o CH;COOK: ¢, ="
Vs v,

To CH3;COOK diictatar mg eEng:
mol/L ‘CH3COOK — CH;COO + K
Apywd c’p - -

TEMKO, 0 c’p c’p

To CH3;COOH 1ovtiletan ¢ €€ng:

mol/L | CH;COOH + H,0 == CH;COO + H;0"
Apyd C oz c’p -
Metafoln -y vy 1}

woppomion | Cop -y c'pty ]

To pH tov pvBctikoy de petafAndnke kot eivat ico pe 5.

O Babpdg vtiopov tov CH3;COOH 610 apyixd SidAvpa eivar: ¢ :Ci OmoL
x=[ H;0"]; =10°M xat c,e = 0,2M. Apo 0,=5-10" "

O Baduog ovtiopod tov CH3COOH oto apoiwpévo didAvpa eivar: ¢, :C,l
(1) 6mov y=[H;0'], =10"M. "

Atvetal 0Tt o = 3 o omdte ar,=1,5" 10*
Amo v (1) mpoxvmtel: Y= ¢ oz 0y & 10° = coe 1,5 10" c'oe=1/15

AO6y® ¢ apainong, Ba woyvet yio T ocvykévipmon tov CH3;COOH:

. :cag-VI@V:cog-VIZO,ZO,OS
= 2 ’ C;g RS
15

Vi+V H0)=V; & V(H;0) =V,-V,=150-50 & V (H;0) =100mL .

< V,=0,15L 1 150mL
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To pvOuiotiko ddivpa mepiéyet CH;COOH kot CH3;COOK pe apBpo mol @ n
=¢'V=0,2mol/L- 1L = 0,2 mol and xdbs cvctatikd ToV

‘Eotm tpocBétovpe ® mol KOH, omdte mpaypotonoteiton ynukn avtidpoon e

TIC TOPAKATO OPYIKEG TOGOTNTEG:

mol ‘ CH;COOH + KOH — CH;COOK + H,0

APk ‘ 0,2 ® 0,2

To pH tov pvBuiotikod givor ico pe 5 ko pe v mpocHnkn Paong KOH 6Oa
avéndet Katd pa povada, omdte To TeEMKO ddAvpa Ba £xel pH=6.
1" nepintoon
Av ©=0,2mol 10 dtivpa CH;COOK mov mpoxvmtel Oa ivor Pacikd apov To
CH;COO" mapdyet OH. pH>7 amoppintetal.
2" nepintoon

Av © > 0,2mol 10 d1dAvpa mov mpokvmtel Ba mepiEyel ektdc and CH3;COOK
Kat woyvpn Baon KOH. pH>7 amoppintetat.

Apa oyvel o < 0,2mol

mol CH;COOH + KOH — CH;COOK + H,O
Apykad 0,2 ® 0,2
MertaBoAn - - ®
TEAMKA 0,2-m 0 0,2+w

[Tpoxvntetl puOpictikd CH;COOH kot CH;COOK kot Oa €xer pH=6.
O 6yKkog Tov TEAIKOV dlaAvpatog eivan icog pe 1 L.

I'ia to CH;COOH: ,e=0,2-0 mTol I'a to CH;COOK: ¢ =02+ mTol
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W E| B’ ®AZH —
To CH3;COOK diictatar mg eEng:
mol/L ‘ CH;COOK — CH;COO + K'
Apyd Cp - -
TEMKO, 0 Cp Cp
To CH3;COOH 1ovtiletan ¢ €€ng:
mol/L | CH;COOH + H,0 —= CH;COO + H;0"
Apyikad Cot Cp -
Metafoln -X X X
1Goppomio Cot - X cpt X X
AoV 1oybovv o1 Tpoceyyicels, 1oyvel | oxéon Henderson — Hasselbach:
Ch Ch Cy
pH=pK, +log—~ < 6=5+log— & logl0=log— < c;=10c, <
Cos Cot Cos
& 0210 =10 (02-0) © 0240 =2-100 & 1lo=1.8 & o= llf mol
A3.

n(CaCO3)=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.

a=i=0,01=
0,1 0,1

0,1.
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B. Me v mpooOnkn He, pe otabepd tov dyko ko v OBeppokpacio, Oev
HeTaBaAleTon Kovelc amd Tovg mapdyovieg mov emxnpedlovv v BEom yMKNG
ooppomioc. AnAodn Ol GLYKEVIPADGCELS TM®V OLGUDBY TOV GULUUETEXOVV GTNV
ooppomia, 1 Oeppokpacio K 1 TEST TOV GVGTHRATOG (TOV 1GOVTOL LOVO LE TNV
nieon tov CO,), pévouv otabepd. ‘Etot, dev petafdiietor o0TE TO0 TPUKTIKO, OVTE
10 Beopntkd mocd tov CaCO; xt o Pobudg didomaong tov CaCO; pével

TIPOLKTLKO

otabepog (o = .
BewpnTIKO

CaCOs(s) === CaO(s) + COx(g) , C(s) + COx(g) = 2CO(g)

0,1mol ®
-0 ® ® -y 2y
0,1-0 ) ®-\y 0-y 2y(mol)

K, =0,01 mol/L=[C0,]=0,01M= ©-y/1=0,0] = «-y=0,01

&l
K =1mollL= = wl—w= 1= 2y)* =0,01 =y =0,05

1
Telwd givar y=0,05 ko1 ©=0,06.

o 0,06
o =——= =
0,1 0,1

0,6.

O véog PBabuog ddomaong tov CaCO; mapatnpodue 0T aENONKE SNUAVTIKA
oe oyxéon pe tov apykd Pabuod didomacng ywti: H mocodmta tov dvOpaka
vYpapitn mov Tpootédnke oto doyelo, aviédpace pe to CO, mov eiye mapayDel
and v ddonacn tov CaCOj; k1 €161 n B€om 16oppomiog petatonmiotnke de&ld
Kt oavénnke 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 icoppomiag Oa

napapeivouy otabepéc.
K. =0,01 mol/L =[C0,]=& ¢ =ctadeph.
, . ([coyy o ([co)) e
KC =Imol/L= l([ = % =K ([ ] [CO] K K —Gﬂcaegpn
2
Tehkd or cuykevipmoelg Tov aepiov CO kat CO, Ba mapapeivouv otabepéc,
onwg amodeilape mapandve. Etot, mpokdntel: P=cyRT=0t00epn. AnAadn n

migon 670 d0yElo TeMKaA Oa mapapeivel otadepn K | TpoTASTY Eival COGTY.
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