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EK®OQNHXEIX
OEMA A

o g mpotdoeic Al émg kKou A4 va ypAYeTe GTO TETPA
TPOHTACTG KOl SITAC TO YPALLLLO TTOV OVTIGTOLXEL GTI) CMOTY

Al.  ZXg mow amd TIG TOPOKAT® VTOGTIPASES AVTICLOLYOVY TEPLGGOTEPU ATOUIKE

TPOYLOKAL; \

a. XtV vrootiada 3d. &

B. Ztmv vrootifada 4f.

Y. XV vrootidda 2s. %

0. Xnv vrootdda 4p. @

% Movadeg S
A2.  Aiveton n Oeppoynuikn e€lomon: Q \
C,H,(g)+50,(g) > 3C+4 SO(0y AHQ =-2220KkJ

4

[Ma v avtidpaon TAnpovg kavong To g) 6€ TPOHTLTN KATAGTAOT LoYVEL
ot
a. 1M evBaimio TV TPOIE T%sivm %@(J

B. xotd v mnpn kadon t po %@Hg(g) eKAvETOL ToGH Bepuotnrag 2220
kJ. &
KOTE TNV TAN PN Kosen l@chg(g) ekAveTal Tocd Beppomrag 2220 kJ.

. Kotd Vv %ﬂmc C;Hg(g) amoppodtar moco Bepuotnrag 2220
kJ.
Movaoeg S

A3, Xeg nowé@éﬁwg TapokaTo owAvteg to oo (I12) éxer v pkpdtepn
AV TS
a. 1o vepo (H,0).
avio (CgHyy).
v tetpoayropavipaxa (CCLy).

Y
@:&Z to entdvio (C7Hjg).

& =

Movaodec S
4. Kotardtg ovopdletor pio ovcio, n omoio He TNV MOPOVGIN TNG G UIKPEG
TOGOTNTECS:
0. OgvV UETUPAAAEL TNV TAYVTNTA AVTIOPACTG.

B. uHewdvel v tavLTNTO AVTIOPOONG.
y. avéavel v evépyeta gvepyonoinong (E,) g avtidpaong.



0. av&dvel v tayvTNTO AVTIOPOUONC.

AS. No yopakmpiocete T TPOTAGES TOL AKOAOVOOVV, YPAPOVTAG
oag, dimla 6ToV aplOud OV AVTIGTOL EL 6€ KADE TPOTAOT), TN AL
N tpoTaon eivar cmwoti 1 ™ AEEN AAGOX, av 1 pdtact sival acpév).
1. To o&aiikd o0&y, (COOH),, dev o&gddveton amd 016 04 mapovacio
H,S0O,.
2. Avtokatdhvcn ovopaleTal T0 GAVOUEVO, GTO OToi0 and o TPoidvta

LG ovTIOpaoT|S Opal MG KATAAVTNG TNG. ZZ
3. H otafepd ovtiopov evdg acBevovg o&Eog { oeptabepn Oeppoxpacio,

e€aptdTot amd TN GVYKEVIP®ON TOL 05£0G OT

4. Xopowvo pe t Oewpio Bronsted-Lowry,
NH, .

1 2 3
S. Xmyv évoon CH,-O-CH,-CH,;, po dvOpaxa 1, 2 kor 3 £yovv
ap1Opovg o&eidmong -2, —1 ko —3, @ TOLYQL.

% Movadeg S
OEMA B Q \
B1. a. Na ypagodv ot nkampovw@ouég 4%\&}?6”@\/ TOV YMIUKOV GTo eV

X, ¥ ka1 Q ot OegpeMdon Giot etval yvootd 4Tt 0uTd oviKOLV
omv Tpitn nepiodo Toudeprodikod o KOl 1600V TO TOPOKATO:

i) To otoyeio X
Oepedon Katl

Kol €xel 3 povipn NAEKTPOVIA GE

i) To otoyeio 0 O NASKTPAPYNTIKO GTOLYED TNG TEPLOSOV.
iii) To otouyetl

EYEL AOTEPN ATOUIKT] OKTiVOL OO TO YMUKE
otoryela TG TEPLOSOV:

@ (Movéoec 3)
B. Na K(MZ< TeKATA OOV evépyeln TPMOTOL vTticpoV Ejp ta ymuikd

GTOLYEL o Q.
\ (Movéoec 2)
Movédeg 5
B2. Aivegro §§mmm’] eElomon ¢ avtidopoaong:
@eCEz +K,Cr,0, + HC{ — FeC/(, + CrC(, + KC( + H,O
@O ootaduicete v maparave ynuiky eéicoon (Movddeg 2).

0. TPOGOOPIGETE OO0 GMUN Eival TO OEEWMTIKO KOl TOWO TO OVOYWYIKO,

@amo%oy(bvwg 116 anavtioelg oag (Movadeg 2).

Movaéoec 4
@ [a ta endpeva povompotikd o&fa HA, HB, HI' vrdpyovv ta axdiovOa
TEPAUATIKA OEGOUEVAL:
i) Yoatwo didivpa tov o&éog HA, cvykévipoong 0,01 M, €yel pH = 2.
ii) Yoatwo didAvpa tov dhatog NaB éyxer pH = 9.



B4.

BS.

iii) Yoatwo ddivpa tov o&éog HIM éxer pH = 2. Otav apoaiwbodv 10 mL tov
SwAdpatog avtod oe tedkd Oyko 100 mL, to apaiwpévo Strhvpa £xet
pH =2.5.

Me Bdon 1o avotépm dedopéva, Vo ENYNCETE TOW0 OO TA OEE

glvat woyvpa kot oo eivor acBevn.

Aivetat ywo to HyO: Kw = 107" con 0 =25 °C. x

Movddeg 6
Oploviio kvAvdpikd odoyxeio (Zymqpa 1) x@pi@sm@ HEGO pe KvnTh|
nuumepati pepPpavn.

E A

B
oupia ¢ ayv
! 6% wlv o\
. Iv

folu
["'gpilovpe o TUHO A pe VOUTIKO V[0, OVP . = 60), TeplekTkOTNTOG
6% w/v, kot 1o tuquoe B pe OUTIKO Jpopa  dyvootng ovciog X,
neplextikdtTac 6% w/v. Hn },ll peuBpdvn kiveitar oo to tunuoa B mpog
0 Ao A. To Soddpora Ceivont % Kkt Ppiokoviar oty ido

" mm ="

Oeprokpacia.

a. No emiéEete mowa ar@pa ¢ oleg elvatl dvvatdv va ivor 1 ovcia

X, M omoia TEPLEYET

1AL LLOL Tunuatog B:
i. MeBavain (M, =@ﬁ. Ovpia (M, = 60) iii. ['Avkoln (M, = 180)
& x (Movéoa 1)
0}

B. No aitioloynoete GvTnon oag (Movadeg 3).

Movaéoec 4

Optcuévo% HYKOG  voaTIKoD  doAvpotog  povompmtikod  o&éog  HA
oyKopeTpno pe mpotvmo divpe NaOH kot oyedidotnke 1 Topokdto
l%ouérpncmg, omov Vio. gival o dykog Tov TPOTLTTOV SUAVUATOG

KOUTTO
Tov ameTinKe 610 16000HVaLO ouEio.

fjf :

7>

0 Y, V OYKogG TTpOTUTIOU
|c./2 0. dlaAupartog (mL)



d. No emiéEete moo and o TapakdTm pmopel va givat 1o 0&D:
i. HCOOH pe Ka=10" ii. CH;COOH pe Ka=10""
jii. HCLO pe Ka=10"°
ovaoa 1)
B. No aitioloynoete v andvinon cog (Movadeg S).

Atvovton OtL:

@ Movddeg 6

e 1 Ogppokpocio Tapapével otadepn (25 °C) katd ™ Sidpke YKOUETPTOTNG.
e 01 6tafepég OVTIGHOY TV 0EEMV avapépovTal og O = 2

o Kw=10", ig

OEMA T
I't. Aivovtot ot Tapakdtm ovtidpaoels:
® +SOCH, +Mg |
CH0; NaOH @ avuépog @

—_—<»
+KMnO, / H’ ’ %20 C aiBépag
@

N @ svéo + +l,/NaOH  kitpivo
|ov "~ i¢nua

®+CUC{’ (Trepl'ccela KOH +Br2 170 c
< —=
NH, oo)\ CCE4
Na ypdayete @VTQK g TOTOVG TOV OpYUVIK®OV gviboewv A, B, I, A, E,

0,K, M, % P. X¢e dlheg T1g avTdpdoelg mapdyovral KOpla Tpoiova.
f Movadeg 11

2. Atver VEG piypo mov amoteleiton amd Vo 1oopepeic aikodheg X kot T
o popwkd tono C4HyOH. H mocota tov piypatog yopiletar oe

péva og ovvOfieg STP.

@ dgutepo PEPOC aviwdpd pe mepicoewa doavpatog [,/NaOH kot divet
pyovikd arag kot 0,12 mol xitpvov Wnpatoc.

To tpito pépog amartel ywo mAnpn ofeidmwon 0,48 L dwivpatog KMnOy
ovykévipoong 0,1 M napovcio H,SO,.

a. No vroloyicete ) cvotaon e mol tov apykov piypatog (Movadeg 6).

H olkooin X pmopel va mopackevaotel HECH TOV  AVIOPASTNPI®V
Grignard pe évav povo cuvavacurd avidpactnpimv.



B. No ypayete TOVG GLVTOKTIKOVG TOTOVS TV aAkooAdV X kKo T (Movadeg

2).
v. Na napackevootel N mopakdton Evoon %
CH, -CH, - ClH— CH, @7
OH

He OAOVG TOVG dVVOTOVS GUVOLOGLOVG avuSpacmp rignard pe v

avtiotoyn kapfovorikn Evoon (Movadeg 2).
% Movadeg 10

I'3. H mpooHnkn vepov, mapovsio KATAAVTOV, GE AKL dpoyovavOpaka O £xet
®G AMOTELECUO. TOV GYNUATIGUO HOVOOIKOV TPIiovior X mov mePEYEL GTO

noplo Tov GVVoAKd 12 ¢ deopovg. Aivetar 6t Nnves OA®V TOV ATOUOV
avBpaxa oto popro O Bpiokoviar 6tny 010 gvhe
No yplyete TOUC GLVTAKTIKOVS TOTOVG Kol X, oITIOAOYDVTIOG TNV

amdvTnoT Gog.
Movaoeg 4
OEMA A @
Al. T va pehetnooovpe o owriﬁpa 0G0 pOTOVONG GTO £PYOGTIPLO,

EIGAYOVLE OPLGUEVEG TEOGO"L’T|‘L’8K(11 yeto ykov V| = 10 L, ondte
amokaficToToL N YNUKT) IG0PPOTEiL:

2NO( O, (g) >giﬁOz(g)
To aépo piypo wwoppo tvat 1 KO Kol mepLEyel cvvolkd 12 mol
agpimv. @7
a. Na Unokoywm%gjm RGS% ¢ avtidpaong Kot T otafepd ynMUIKNg

soppomiag Kc

avTtidopac VETOL @o Oepuomtag ico pe 144 kl oe mpdrumn

oe
B. Méypt va gnomtmc MK oppomios amd v évapén g

K(IT(&G‘%

Na vrox X%srs v TpdTLTN eVOOUATIN CYNUOTIOUOD (AH?) tov NO(g)

(M 3).

Atveron 1 TpoTuTN EVOOATIO GYNUATIGHLOV (AH?) 00 NO»(g): 33 kJ/mol.

f abepn Beppoxpacio amopaxpvvove arnd to piypa wooppomiog 3 mol
»(2) ka1 tovutdypova petafdriovpe Tov 0yko tov doyeiov oe V,, omdte

0 GUOTNUO TAPAUEVEL GE KATAGTAOT] YNUKNG 1GOPPOTING.

Noa vroroyicete Tov dyko V; Tov doyeiov (Movadeg 3).
Movadeg 11

% Y& doyeio otabepod dykov V = 1 L xor otabepnic Oepupoxpacioc 6 °C,
etodyovian 4 mol agpiov A kot 4 mol agpiov B, ta omoia avtidpodv apeidpopa
COLLPMVO, LLE TNV TAPAKATO YNKT eElomon):

A(g)+B(g)e==2(g)



A3.

@ff

L

™G 0moiag ot dVo avTifETES YMUIKES AVTIOPACELS Elval ATAES.

/e

X€ YPOVIKT] GTLYUN] t, TPV OO TNV ATOKOTAGTOCT TNG YNULKNS 160 tog, 6To
doyeio vmapyovv 2 mol aegpiov B ko ov taydmmreg tov & 0etov

avTOpacemv givat:

v, =2,56-10" mol-L™" -min~" (mpog ta de&16) x

v, =1,6- 102 mol-L"-min™" (Tpog ta aplotepd) @‘

a. No vroloyicete Tig otafepég TG TaxdTNTAS TOV OV 0etoOV yMUKOV
avtwpacewv (Movadeg 4) ko v otabepd K, T idpoung avtidopaong
(Movésa 1). &

B. No vroroyicete T mocdtTeg 68 mol tov/zZpLdy aepiov A, B, I' oty
KATAGTOGOT YNUKNS tooppomiog (Movadeg 3

&x Movédec 8

AwBétovpe:
e Yoarikéd duivpa CH3NH, cmymévrp@l M otovg 0 °C, 1o omoio &yet

[OH]=10" M.

e  Yoartikéd didAvpa NH; cvykévipme ovg 25 °C, 10 onoio &yl v
Ny

H 0gppokpacia 0 givar: @

i. peyoalotepn tov 25 °C. ii. up v25°C. iii. ion ue 25 °C.

O ovykévipoon [OH ] =107
a. Noa emiécete ) coot gmdvinon (Movdoa 1).
B. No aitioloynoete tn@ncﬁ oVadeg S).

Atvovtat:

e H ocepd avénon en oV pawvopévov givan: —H <—CHj.

o Ta dedopéva T&Bkﬁ g LTPETOLVV TIC YVOOTEG TPOGEYYIGELS.
Movddeg 6
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