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OEMA A

Al. 2wot amdvtnon to B.
A2. Lwom amdvtnon toy.
A3. Zwot amavtnon To o
A4. Zwom amdvtnon to 8.
AS.

AdBog

Zwotd

AdBog

Zwotd

Zwotd

A

OEMAB

Bl.a.

X:1s%25%2p®3s23p3

P:1522522p°3523p°

Q:15%25%2p°3s?

B.Ei1, < Einy <Einy

Ytov [leplodiko IMivaka , Katd pnkog pag meplodov 1 Ej; auEGveTal amo T ApLOTEPA TPOG TA
Seta.

B2.a. 6FeCl, + K,Cr,0, + 14HCl — 6FeCl; + 2CrCl; + 2KCl + 7H,0

B. O%edwtiko: K,C1,0;

To o&eldwTtikd ocwua eivat to K,Cr,0; ylatl mepiéxel Ta dtopa Cr, Ta oTolo avayovtatl Kabwg
0 aplBpog o&eldwong Toug petwvetal amod +6 oe +3.

Avaywywko: FeCl,

To avaywykd cwpa eivat to FeCl, yiati mepieyel Ta atoua Fe ta omola o&eldwvovtal Kabwg
avéavetat o aplOpdg o&eldwong Toug amd +2 ot +3.

B3.Eotw mwg t0 0&0 HA elvat loyvpd. loyvet:

c(M) HA + H,0 > A~ + H;0%
Apyx 1072

lovt./Tap. | 1072 1072 1072
TeAkd 0 1072 1072

[H;0%] = 1072 M, dpa pH = —log[H;07] = 2. Apa mpdkeiTaL yia .oxvpod o&.
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'l to 00 B oyvet:

c(M) NaB — Na* + B~
Apx C

Awd./Tlap. | ¢ C C
TeAwa 0 c c

To Na* 8ev wovtiletal yiati mpoépyetal amd 1oxupd nAeKTpoAvT).
Alvetal mws pH=9 apa €yovpe Baoikd SIOAVHA KAL YIX TO VIOV LOXVEL OTL:

c (M) B~ +H,0SHB+OH-
Apx C

lovt./Ilap. | ¢ 1075 107°
Ioopporia | ¢ —1075 10751075

Emopévwe to 0&0 HB elvat acBevég.

'Eotw Twg to 080 HI elvat loxupo

¢ (M) HT + H,0 > A~ + H,0"
Apx 1072
lovt./Iap. | 1072 1072 1072
TeAkd 0 1072 1072
Me ™V apaiwon CapyVapy = CreaVrea
Apa ey = 1073 M.
c(M) HT + H,0 > A~ + H,0"
Apyx 1073
lovt./Map. | 1073 1073 1073
Telka 0 1073 1073

OmoTe 0TO ApAlwévo StaAvpa £xovpe pH=3.

Ao ta Sedopéva opws pH=2.5.

Apa to 080 Sev eival Loxvpo. [pdypatt ota acBevr) 0&Ea Kol UE TIG KATAAANAEG TIPOCEYYIOELS

nipokVUTTEL [H301] = /K, - ¢ Tov kavoTolel To amotédeopa pH=2.5.

B4. a. Zwotr) amdvtnon: i Mebavdin

B. E@boov n pepfpdvn kwveital amd to tunpa B pog to tunua A, katadapaivoupe mwg o 6ykog

Tov B avavetal eig fapog Touv A. AuTto ocvpfaivel yiati popla SLadvTn Kvouvtal Kupilwg atmd To

UTIOTOVIKO T(POG TO UTIEPTOVIKO SLAAVHN ETIOUEVWG
M, < Mz = c,RT < czRT

Me edopévo Twg Ta Svo StaAvpata elval poplakd kat Bplokovtal otnv St Beppokpaocia. INa

TNV CUYKEVTPWOT] LoYVEL

Me6001k6 dpovTicThplo
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Emopévwg to StdAvpa A mepléxel ovola pe peyaAltepn tiun Mr amd ekeivn g ovoiag oto
SiaAvpua B.

B5.Z10 €00 TNG oyKopETPNONG B £xEL KaTAVUAWOEL N HLOT) TOCOTNTA TOV 0EE0G:
n (mol) HA + NaOH - NaA + H,0

n

Avt./Tlap. | Mg Mg Nog  Tog

2 2 2 2

TeAkd LI Nog
2 2
YToAoy({ovE TIG CUYKEVTPWOELG:
o
2
HA| = —
[14] = 2
Mog
[A7] = =2 = [HA]

vV
ETopévws 0to StGAvpa GUVUTIAPYOVV (GEG TTOCOTNTEG TOU 0EE0G Kol TG ouluyoUs Tov Baomng
oxnuatiovtag puOUIOTIKO StdAvpa, Tov omolov Yvwpilovpue To pH (amod to Sidypappa).
Cott HA
08508 o [H30%] = K, Q ©10°=K," 1< K, =105
CRaonc [A ]
Emopévwg to 080 mou oykopetpeltat eivat to o€V (ii): CH;COOH

[H30+] = Kg -

@EMAT
Il
A HCOOCH, K CHs;CH,OH
B HCOONa M CH, = CH,
I CH,OH N BrCH,CH,Br
A CH,Cl M HC=CH
E  CHsMgCl P CuC=CCu
® CH,=0

I'2.a.'Eotw 6TLx mol X kary mol T oto apyiko petypa. Kabe pépog nsptéxslgmol Kou%mol, avtiotowa.

Ta cuVTAKTIKA LooUEPT TIOV avTioToLXoVV otov MT C,HqOH elvat:
CH;CH,CH,CH,O0H
CH;CHCH,CH;
|
OH
CH;CHCH,0H
I
CH;
Kot
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CH,
I
CH; C CH,
I
OH
Alvetal Twg pe emidpaon StaAvpatog I, /NaOH mapdayetal inpa. Emopévwg, o cuvTakTikog TOTog g
HLOG AAKOOANG elvatL:
CH;CHCH,CH,
I
OH
KaBwg amd ta 4 mMBava CUVTAKTIKA LoOHEPT], HOVO N 2 — BouTtavOoAn Sivel TV AAOYOVO@OPHLKY
avtidpaon.

I'a to 1° pépog:
Me vatplo avTiSpouv Kat oL §U0 dAKOOAES, CUUPWVA LUE TIG AKOAOVOES XNUIKEG EELOWOELS:
mol / C4HyOH + Na — C4HyONa +~Hy 1

X x

3 6
KOl

mol /CH3CHCH2CH3 + Na - CH3CHCH2€H3 AP %HZ T
I I

OH ONa
Y Y
3 6
\ 2,24L
[a to Hz. n= V_m = m— 0,1 mol

Apa: 2+ L=01=x+y=06mol (1)

I'a To 2° pépog:
AvtiSpa povon 2 — Bovtavoly
CH;CHCH,CH; + 41, + 6NaOH — CH;CH,COONa + CHI; { +5Nal + 5H,0

I

OH

y y
3

3

Atvetot mwg tapayovtat 0,12mol Wlnuatog (CHI3), emopuévwg % =0,12 = y = 0,36mol

Me avtikatdotaon otn oxéon (1) mpokOmrtel x = 0,24mol
Emopévwg, To apxiko pelypa meptexet 0,24mol amoé tnv pia aAkooAn kat 0,36mol 2 — fovtavong.

B. T to 3° uépog:
H 2 — Bovtavodn o€el8wvetal cOp@wvaA pe TN XNk e&lowon:
5CH;CHCH,CH; + 2KMnO, + 3H,S0, — 5CH;CCH,CH; +2MnSO0, + K,S0, + 8H,0

I J
OH 0

X=012mol == =10,048 mol
MeBodi1ko PpovTioThplo www.methodiko.net
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['a to KMnO,:
n=c-V=01-048mol = 0,048 mol
Emopévwg, 1 8e0tepn aAkodAn tou petyuatog Sev avtidpd pe Stdlvua KMnO,, dpa TPpOKELTAL YIX TNV
TPLTOTAYN GAKOOAN:
CH;
I
CH3;CCH;
I
OH
ZupTEPAiVOULE TIWG 0 CUVTAKTIKOG TUTIOG TNG AAK0OANG X elva:
CH;
I
CH;CCH;
I
OH
KaBWG PTTopel v TTapaokevaoTel povo pe v poodnkn pebBuiopayvnoloaioyovidiov (CH;MgX) oe
CH;CCH; ka1 6Ttn ouvEXELa SPOALOT TOV TIPOIOVTOG.
Il
0
0 ovuvtaktkog tomog ¢ T eivar CH;CHCH,CH;
I
OH
Y- Ot Suvatoi cuvdvacpol eivat:
CHyCH,CH = 0 + CHsMgX — CHyCH,CHCHs 25 CH,CH,CHCH; + Mg(OH)X
I I
OMgX OH
Kol

H,0
CH3CH = 0 + CH;CH,MgX — CH3CHCH,CH; — CH3CHCH,CH; + Mg(OH)X

I I
OMgX OH

I'3. 0 vSpoyovavBpakag @ pumopel va AVIKEL TNV OUOAOYT) CELPA TWV XAKEVIWY, TWV XAKLVIWV 1] KAL TWV
aAkadievimy. AlveTal Twg oL TUPNVESG OAWV TWV ATOUWV avBpaka Bpickovtal otnv iSla evbeia.
Atvetat TTwG 0To POpLo TS Evwong X vmtdpyovv cuvodikd 120 deopol. Eav ) mpooOnkn H, 0 yivetal oe
aAkivio, TOTe TO TPoldv X eivar kopeopévn ketovn. Eav yivetal oe adkévio, T0Te To Tipoidv X eivat
KOPEOUEVT LOVOOOEVT|G aAK00OAN, eV av TpooTeBel H,0 o€ aAKaSIEVIO TTAPAYETAL LETYLX LOVOGOEVWDV
Kal S160evV aAk00AWY. ATIO TO GUVSUACHO TWV TIAPATIAV® TPOKVTITEL TIWG 0 CUVTAKTIKOG TUTIOG TG
X eivau:
CH;CCH,CH;

Il

0
H Boutavovn pmopel va TpokUTTEL Pe TV Tpoabnikn H,0 oe 1 — Bovtivio aAAd kol o€
2 — Bovtivio. OpwG, TNV TIPWTN TIEPITTITWOT) TIPOKVUTITEL HEYHA 2 TIPOTIOVTWV.
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ETopévwg, oL oUVTAKTIKOL TUTIOL TWV EVWOEWYV Elval:
®: CH;C = CCH;4
X: CH;CCH,CH;4

I

0

OEMA A
Al.0. ApYKa VTIOAOYI{OVLE TIG TTOCOTNTEG TWV OVUOLWV OE KATAGTAOT) X1 IULKNG LOOPPOTILQS.

n (mol) ZNO(g) + OZ(g) d ZNOZ(g)
Apx nq n;

Avt./Tlap. | —2x —X + 2x
TeAwka n; —2x np —x 2X

AlveTal WG TO HElYUO 0€ KATAOTAGCT XTILKNG LOOPPOTIAS EIVAL LOOUOPLAKO ETTIOUEVWG:
n, —2x =n, —x = 2x (1)

Kal og katdotaon xnuiKng tooppotiag yvwpilovue mwg meptéyovtal 12 mol. Zuvenwg:
ny —2x+n, —x+ 2x = 12 mol (2)

A6 ouvbuao 6 Twv §U0 oXECEWY TIPOKVTITEL OTL:

n; —2x=4 < n; = 8mol

n, —x=4&n, =6mol

2Xx =4 & x=2mol

['la Tov VTTOAOYLO O TNG ATTOS00N G EXOUUE OTL:

n ; 2X 4
a:w-loo%@az—-mO%@a=§-100%<:)a=50%

Neswpnticd ny
'l Tov VTTOAOYLO O TNG OTABEPAES LOOPPOTILAG EXOVLE:
4 2
[NO, 2 (1)
K=——"——oK=—"S—K =25M"1
© [NOJZ-[0,] ¢ (i 24
10/ 10

B. EpyalOpaoTe Pe TNV OTOLYELOUETPLKT AVOAOYIO KAl EXOVE OTL:
Av avtidpdoouv 4 mol NO exAvovtal 144 k] Oeppotntas.

Av avtidpdoovuv 2 mol NO exAvovtal x k] Bepuotntag.

Yuvenws x=72 K] kot apa AH= -72 KJ.

[l TV tpOTUTN EVBXATIIN CYMUATIGUOV TOU HOVOEELS IOV TOU AlWTOV EXOVE OTL:
AL = z AHfﬂpol‘évrwv - z AHfavu&pu')vrwv <
AH = ZAHfNOZ — 2AHf02 — 24H, =
—72=2-33—-—-24H; &
NO
—24Hf == —-77 — 66 &
NO

AHfNO = 69 kJ /mol
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Y- H petaBorn mg mocomtag tou NOy (o) kKatn Tautoxpovn aAdayr Tou 6yKov, Slatnpovv to cotnpa
KAl KATAOTAON XTUKNHS LooppoTiog. E@dcov agatpeital mocdtnta amd ta mpoidvta g avtidpaong, 1
LooppoTia, Baon s apxns Tov Le Chatelier 8a petatomiovrav mpog ta 6eéid. E@ooov to cvotnpa
TIAPAUEVEL OE XTULKT LOOPPOTIL, KATaAABAIVOUE TTwG 1) LETABOAT] TOU OYKOU avalpel TV a@aipeot Tov
mpoidvtog. Emopévwg e@doov To ocvomnua TOpopéVEL O LooppoTia pe TIS SV0  peTAPOALS,
AVTIAAUBAVOUAOTE TIWS 0 OYKOG £XEL LELWOEL:

H Beppoxpacia Statnpeital otabepn) EMOUEVWG KAL) OTAOEPA XM IKNG LOOPPOTILOG TIAPUAUEVEL

otafepn):

A2.a. Kataokevalovpe Tov Tivaka TG avtidpaon g 0€ KATAoTAoT XN UK G Lo0PPOTIaG:

NO, 12
[NOIZ-[0,] — "¢~

@)

W)
@) v

n (mol) 2NO(g) + Oyz¢gy = 2NOyg

Apx 4 4 4
MetaBoAn -3 v,
Avt./Tlap. — — —

TeAwda 4 4 1

_4-25-16

h =

n (mol) U1
Agt+ B = 2y
U2
Apxika 4 4 —
Avt./Tlap. | =2 -2 +4
TeAwa 2 2 4

oV, =160L

Aot xat ot V0 avTISpacelg elvat amA£g, yia Tig 500 TaxUTNTES LoyOEL OTL:
vy = k4 [A][B] xau

vy = ky[I']?

Tnv tg:

v; =256:107' & 2,56-1071 = k; - & ky = 0,064L mol™! - min~?

=N
=N

KOl
2

4
v, =16-1072 & 1,6-1072 = k, (I) o ky = 0,001 Lmol~t - min~1

OLavtidpaoelg elvat amAég apa:
Ky _ 0,064 _

=—=064%
k, ¢ 0,001

B. EpyalopaoTte pe TOV TTivOKA TNG avTiSpaon§ 0€ KATAGTAON XM IUIKIG LOOPPOTILAG:

Me6001k6 dpovTicThplo

n (mol) U1
A+ BT 2y
Uz
Apx 4 4 =
Avt./Tlap. | —x —-X + 2x
TeAwkd 4—x 4—x 2x
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2x\?
r)® 5 e
=B a0 " @22
v v
\/a: (2x)2 = 2x :Bﬁ_g

(4—-x)?>  4-—x
H apvntikni AVomn amoppimTeETAl ETOPEVWG:
2x

4—x
ETopévwg oe Katdotaon XnuKnG tooppoTiog Ba .oxvel OTu:
nyg =4—3,2=0,8mol
ng =4 —3,2=0,8mol
nr=2-32=6,4mol

=8 2x=84l—-x) = 2x=32—-8x < 10x =32 < x = 3,2 mol

A3. 'Exovpe 600 Stodvpata acbevwv Baoewv NH; kot CHzNH, (8lag ouykévipwong pe v (Sl
ovykévipwon [OH™].Meta&V ¢ NH; kat g CH3;NH, n dgutepn (CH3NH,) eival loxupdtepn Baon
KaBwg o vmokataotag s —CH; Snpovpyel toxyvpdtepo +1 emaywylkd @avopevo amo ta atopo H
Kal yvwplloue TTwG 660 evTovaTEPO TO +I EMAYWYLKO PALVOUEVO TOGO auiaveTal 1) Loy NG Baong.
Eivau:

c (M) NH; + H,0 S NHF + OH™
Apx c
lovt./Ilap. | ¢
Icoppomia | c—x
KoL
c (M) CH3NH, + H,0 S CH3NHT + OH™
Apx o
lovt./Tlap. | c y y
Iooppomia | c—y y y

Xy oxVovV oL TpooEyyioeals Xy _
KbNH3_C—x‘ ’KbNHg—?ﬁx— KbNH3'C—[0H]
Yo tox0ovv oLTTpooeEyyioeLs ) _
Kb cu,nm, = p _y‘ > Kb cnanm, = " S Y= |Kpey,nm, €= [OH™]

E@doov oL 800 cuyKevTpwOELS elvat (0EG, TIPOKELPEVOL 1) oLYKEVTPpwWOT [OH ™| Twv §¥0 StaAvpudtwy va
elval (oG, TTPOKVTITEL OTL:

KbNH3 = KbCH3NH2
Av fitav oy (St Beppoxpacian Kycp,yw, 0 NTav peyodvtepn agov eivat toxupotepn Baomn amod Ty
appwvio. Zuvenwg, oto dtdAvpa g CH3NH, Oa vmmpxe peyaAvtepn [OH ™).
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‘Opwg, amd v ekewvnomn ta dVo Stedvpata Exovv TV Sla ouykévtpwon [OH™]. Apa 8 # 25°C.

Ot ovtiopol givat ev800epues avTISpaoels apa Y va pewwBel 1 Kp TG apivng Kot va givat (om pe
oTafepA LOVTIONOV TNG AUUWVING SLATILOTWVOUUE OTL T Oepuokpacioa TTPEMTEL va HELwOEL, ETMOUEVWS

0 < 25°C kat apa owot amavinon eivat to (ii).

Emuéieia:
Mmaumnng Mméong, Xalida Mapw, Osoyapns Mavwins, Kalaumovvias I'apyos

YnoAoyiopog Mopiwv NMaveAAadikwv 2026 E
XpnoigonoioTte Tnv Eapuoyn yia va unoAoyioete Mopia
yla kabe MavenioTnuiako TuApa / ZXoAnR!

Baoeig Elcaywyng yia kabe Eidikd Madnua
Kal yia kabe MavenioTnuiako Tunua

MEoa ano Tnv 1oToggAida Tou MEGOAIKQOY
n Tnv Android Eqpapuoyn: mobile app
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