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B1.

a) To Na kat 1o K Bpiokovtal oty 1010 opdoa. Katd pnxog pog opndadac n
aTopIKN aKTiva avéavetat amd Tave Tpog T KAT® neldr| Tpootifevat
oTIPAOES Kot EAATTOVETOL 1) EAEN TOV TVPTVA LE T, EEMTEPIKA NAEKTPOVIAL.

Yuvenmg peyadvtepn atoputkn axtiva £xet to K: r(Na) < r (K)

To Na kot to Cl aviikovv oty id1a tepiodo tov meptodikod mivaka. Kotd
UNKOG HOG TEPLOSOV aTtO aploTEPE TPOG Ta O0EELE AVEAVETAL O OTOMKOC
ap1OUo¢ Kol TO dPACTIKO TUPNVIKO POPTio, EVA 0 aplBrdS TV oTIRASWV
napopéver i010¢. 'Etot Adym 1oyvpdtepng EAENG Tov Tupnva e Ta NAEKTPOVIQ
™G eEMTEPIKNG OTIPASAS, 1) ATOUIKY] OKTIVO EAUTTMVETOL.

Yvvenmg peyaivtepn otoputkn axtiva £xet to Na: r (Cl) <r (Na)
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To F xou to Cl Bpiokovtar oty 1010 opdda. I'vopilovpe 4Tt Kotd KOG Hog
OULAO0C M OTOMIKT OKTIVAL QVEAVETOL OO TAV® TPOS TO, KAT® ETELON
npoctifevtol oTiadss.

Yvvenmg peyaivtepn atoukn axtiva £xetto Cli r (F) <r (Cl)

Emouévmg ioyve:  r(F) <r (Na) <r (K)

B) Amo ™ B¢on tv otoryeiwv otov Ileproducod Ilivaka mpokvmTovy 01

TOPOKATO NAEKTPOVIOKEG OOUEC:
Cr: 1s22s22p®3s23pf3d°4s?
Fe?*: 1s22s22p®3s23pf3d°

v) Ta otoyeio H, F kot Cl divovv 16vta pe goptio -1 kot iconAektpoviakd e

TO TANGLEGTEPO EVYEVEG BLEPLO.
B2.

a) ‘Eyovpe mAnpn eovdetépwon:

mol HCOOH + CHsNH. — HCOONH;sCH3

apy. n n

TEMKA - - n

210 TeEMKO ddAvpa mepéxetor povo to dlog HCOONH3CHs :

HCOONHsCHs — HCOO + CHsNHs* (1)

CHsNHs*+ H.O = CHsNH2 + HzO* 2
HCOO +H,0O = HCOOH + OH (3)
H3O*+ OH" = 2H0 4)

To 0&0 CH3NH3z" kau 1 Baon HCOO™ Ba £xovv v 1010 cvyKEVIpOON OTmG
eatveton amd ™ ddotacn tov HCOOCH3NH3 oty e&iowon (1).
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K 10

la 1o HCOO™ : K, = = =107"
a(HCOOH) 10
~14
INa 1o CHsNH3* @ K, = K, 10_4 =107"
Kb(CH3NH2) 10

Apod Ka(CH3NH4")=Kn(HCOO") kot £yovue iceg apylkéc cLYKEVIPMGELC, TO,
H30" mov mapdyovral and v (2) Ba €ovv ion cvykévipmon pe ta OH™ mov

napdyovtal and v (3).

Metd v e&ovdetépwon (4) oto teAkd ddivpa o oyvel [H3O]=[OH ] ko

10 St Ba etvor ovdéTepo.

B) 'Eyxovue mAnqpn e€ovdetépmon:

mol HCOOH + NaOH — HCOONa

apy. n n

TEMKA - - n

Y10 telMkd ddhvpa mepiéyetar povo to ahag HCOONa :

HCOONa — HCOO +Na* (1)

HCOO +H,0 = HCOOH +OH  (2)

1o teMkd didhvua Oa woydel [HzOT]<[OH] kat to didlvua Oa givor foaoko.
B3.

Ym0t gival to ddypappa ii.
(94 : C
O BaBuodg 1ovtiopov divetor amd ) oyéon Ka = T (vopog Ostwald).
4

Me v ehdttmon g cvykévipwong,(apaimon) v vo peivel otabepn n Ka

(otabepn| Beppoxpacia)mpénel va ovénbet o Paduog 1ovticpov.



IHAPATHPHYEIX XTO B3

1) To owaypoppa ii) dev woyveL Yo 0ha Ta acOevi] 0Eéa.

2) Mpémer va divetor oty eKP@OVNON 6TL 1] Ocppokpacia givar oTabdepn

B4.

o. H avtidpaon eivar €£@Begppun o10T1 cOppova pe T0 OAypappo 1GYvEL

Hn<Ha on6te 1oy0et AH= Hn-Ha<0
B. i. Eivan AH= Hn-Ha = (B-o) = 209-348=-139 K]
Ii. Etvau Eal=0=209kI

iii. Eivon Ea2=p=348kl

Oéfpo I

I'1.

H opyavikn évmon Ba eivat kapPovoiikn (aAdehon 1| KeTovN).
YmroloyiCovpe 10 v omd to Mr:

12v+2v+16=58 P 14n =42 P[n = 3|

H évwon gpdcov avtdpd pe diahopa AgGNO3z/NHs kat divel kdtomtpo Ag Oa

elval alogton. Apa Ba givor | Tpomavan :

CH3CH2CH=0 + 2AgNO3s + 3NH3 + H20 — CH3CH2COONH4 + 2Ag| + 2NH4NO3

2.
A: CH>=CH-CHs B: CHsCH CHs; I': CH3sCOCHs3
|
OH
CHs3
| CHs
A: CH3-C-CN |

| E: CH2=C-COOCHs3
OH



I'3.

IHAPATHPHYH >XTO I'3

IIpémer oto Oe0TEPO UEPOS VO OIVETUL OTL TO OAKUAIKO OtdAvpa 1mOiov

Ppioketar o€ mepiooera.

‘Ect® 6t o mol mpomeviov avtidpobv Tpog GYNUATIGUS 2-TPOTavOoAnG Kat B

mol wpomeviov avTidpovv TPog oyNUaTIIcud 1-Tpomavorng:

CH2=CH-CHs + H2O — CH3CH(OH)CHs

o mol o mol

CH»=CH-CHs + H.O — CH3CH2CH,-OH

 mol 3 mol

A Mépog

210 o pépog n 2-npomavorn Bo oEeldmbel oe mpomavovn evod N 1-tpomavorn Ba

0&e1dw0el Tpog TPOTAVIKO 0ED COLP®VA LLE TIC TOPAKAT® YNUKES EEIGADGELS:
5CH3CH(OH)CH3 +2KMnO4+3H2S04 — SCH3COCH3 +2MnS0O4 + K2SO4 +
+8H0 (1)

a/2 mol CH3CH(OH)CHz amoutodv o/5 mol KMnO4

5CH3CH2CH2,0OH+4KMnO4+6H2S04 — 5CH3CH2COOH +4MnSQO4 + 2K2S04 +
+ 11H,0 (1

B/2 mol CH3CH:CH2OH amoattobv 2B/5 mol KMnO4



B Mépog

10 B pépog Ba aviwdpdcst povo m 2-mpomavoAn kot Bo ddoel v

OAOYOVOQPOPLIKN OvVTidpaoN:
CH3CH(OH)CHas+ 412 +6 NaOH — CH3COONa + CHIz + 5 Nal+ 5 H20 (111)

a/2mol CH3CH(OH)CHs  mapdyovv a/2mol CHIs

B. YroAoyiCovpe ta mol tov KMnOs mov katavoimOnkoy:

n=CV =0,01.2,8 = 0,028 mo!/

SOppova pe TNV ototyelopeTpia Tv mponyovuevev avtdpdceov (I) ko (I1)

EYOVLLE:

%+%=0,028:>a+2ﬁ=0,14 (1)

Eniong and v avtidpaon I &yovpe:

m a 19,7
o o= @107
 Mr 2 394

‘Etot amd t oyéon (1) mpoxvmter: 0,1+243=0,14=243=0,04 :>‘ £=0,02 mol

v. ABpoilovtag Tic mosotnTeg o kot B Ppiokovpe OTL AVTEOPUGOV GUVOAIKA

a+B=0,12mol pomeviov.

Apa 10 {nTovpevo Tocootd Ba elvar: 1= 8’1? .100% = |P =80%
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Ofna A

Al

a. H0, + 2HI — 2 + 2H0
B.

O&edmtikoé givar to H2O2 61611 0 ap1Bpdc o&eidmwong tov oEuydvon

uewwvetor a6 -1 oto H202 o¢ -2 oto H20.

Avaymywko givar to HI 61611 0 apBpdg o&eidmwong tov iwdiov avéavetal and
-1 o710 HI 6¢ 0 oto I2.

Y.

YnroAoyilovpe o mol tov H2Oo:

Yta 100ml droddpatog Tepiéyovran 179

>ta 400ml drohdpatog TepiEyoval X;

X=68g  Apa n:Mﬂ:—:zmol H20;

Me Bdon ™ otoryetopetpio g avriopaong Oa mapaybovv exiong 2 mol HI.

A2

mol Ha(g) + I2(9) = 2HI(9)
aPYIKA 0,5 0,5 -
aVTIOPOVV X X —
Tapdyovtol — — 2X
Xnu. Ioopp | 0,5-X 0,5-X 2X




[Ma ™ otabepd ymukng 1ooppomiog g avtidopaocng Ba £xovpe:

) =t
= L] = 64 = V = 8= 2x =
[H,1[1,] (O,S—xJEO,S—xj 0,5—x
v v
2x
= =2x=4-8x=10x=4 = x =0,4mol
0,5—x

H cbotaon tov piypatog otn ynuikn wocoppomio givor:

H2(g) : 0,5-0,4=0,1mol  H>(g) : 0,5-0,4=0,1mol HI(g) : 2.0,4=0,8mol
A3

o. H ynuum wooppomia dev Ba petotomiotet

B. To NH4l givon oteped kot n 6uykévipmaon| tov givon 6tabepn omodTe dev
HETAPAALETOL KATO10G AItO TOVG GUVTEAEGTEG TNG YNIUUKNG 1GOPPOTIOG ApaL M

16oppomio. dev petotomileTan.
A4
Apycd 0o vroroyicovpe v Kptng NHs

210 dtdAvpa Y3 €yovpe:

moI/L‘ NH; + H.O = NHs* + OH

Ioopp. ‘ 0,1-x X X

POH =-log [OH] = 11=—1log[OH ]=[OH ]=x=10"M

2 2 1 —3\2
Kp=—> =X ~K, =%
0l-x 0,1 10

= K, =107

‘Ecto 611 mpocsbétovpe @ mol HI. Epocov tpocsbétovpe HI 10 pH tov véou

dtaAdpatog Oa etvon 9.



[Ipaypotomoteitor avtidpoon:

mol HI + NHz — NHal

apy. o 0,01

"Eoto 6011 ©=0,01 mol. Xto tehikd diddivpa Oa Exovpe uévo NHal to onoio
elval aldtt mov mpoépyetal amd eEovdetépmon achevoivg Pdong amd 1oy vpod
0&0. Zuvenmg to el odAvpa Ba givar 0Evo. Apa ) epinT®on avt

amoppinTeTOL.

"Eoto 6011 ©>0,01 mol. Xto tehikd dddvpua extoc amd to NHal mov
oynuatiCetal Oa Eyovpe Ko v mepicogla Tov HI. Zvvenmg 1o 1ehid dtdivpa

Oa etvar akdpa o O6&vo. Apa Kot 1 TEPITTMOOT VTN OTOPPITTETAL.

Apa ©<0,01 mol.

mol HI + NHsz — NHJ4l

apy. ® 0,01
avT./Top. -0 -® ®
tehmkd O 0,01-o ®

M

To teliko Sudvpa eivor pvOuiotkd pe C) = 0_W1 Mo G, = . 001 1_ -

Aol 1oyvouvv ot mpooeyyicelg umopel vo ypnowwomomnBel m  e&icwon

Henderson-Hasselbach:

C C C C
H=pK +log—2=9=9+log—2 =0=log—2 = logl =log—2 =
p Pi, gC gC gC g gC

o& 23 o0& oé
1= o=, =222 (01— w=w=[w=0,005m]
C,. 01 0l



A5
a. YroAoyilovpe v cvykévipmon tov NHal

0,01
Cy, =——=01M
NH | 0.1

moI/L‘NH4I o NHst + I

oy ‘ - 0,1M 0,1M

mol/L NHsf + H)O = NHs + Hs30"

X.I. 0,1-x X X

_ K, 109 _ x’ x’ 105 _
Ka(NHZ)_ =10 _0’1_x~0’1:x_10 M :>

Kb(NH3)

B. Ilpaypatomoleiton avtidpaon:

mol NaOH + NH4 — Nal + NHs3 + Hx0

apy. 0] 0,01

"Eoto 611 9=0,01 mol. 1o telikd dtdlvpa o Exovpe povo NHz pe
0,01 _

ovykévipwon: Cy, = oL 0,1M
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moI/L‘ NH; + H.O = NHs* + OH

Ioopp. ‘ 0,1 -x X X

x=,/K,C = x=+10".10" = x =10 M xor pPOH=-l0g103=3. Tvvendg

pH=14-3=11. Amoppintetor.

"Ecto 611 9>0,01 mol. 1o telikd dtddlvpa extog amd v NH3z mov
oynpotiCetat Ba £yovpe kot v mepicoela Ttov NaOH. Zuvendg to telko

dtdivpa Ba gtvar okdpa o Poacikd. Apa Kot 1) TEPIMTOGT AT AmoppinTETAL.

Apa ¢<0,01 mol.

mol NaOH + NH4 — Nal + NHs + HO

apy. [0) 0,01
avt./map.  -Q - 0] 0]
TEMKE, - 0,01-¢ 0] 0]

(To Nal mov oynuatiCetar dev emnpedlet o pH tov dtoAdpTOC)

To tehucod duddvpa etvar puOpioTiko pe C, = 0,01-4

M ko Cb:éM

Aoy 1oyvouvv o1 mpooeyyicelg umopel vo  ypnowomombel m  eficwon
Henderson-Hasselbach:

pH = pK, +10g&:9:9+10g&:>0:10g&:loglzlog&:
C,; C,: C,; C,:

1:&:@:@5: ¢ :M30,01_¢:¢:> f =0,005mol
C,; 0,1 0,1
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