XHMEIA

ITPOXANATOAIEMOY
2017

EKOQNHXEIX
®
0 Buo g mpdTaoNC Ko

IMa t1¢ mpotdioeig Al €mg kat AS va ypdyete 6to TETPAOIO G60G T
dimhal To ypApo TOV OVTIGTOKEL TN GMOTH EXAOYY. E

Al.  Atvetarn ymuikn wopporio C(s) +2 Ha(g) <= 4 OMOTY EKPPACT] Y10 TN

otabepa woppomiag Ke eivat:
. Kc= [CH4]/[H2]
. Ke=[CH4)/[C][H:]

a
p
y. Ke=[CHyJ[CI[H.P @
8. Kc=[CH,)/[Ha]
Movaoseg S
A2. Tlow and T1c TapaKdT® TeTPAdEC KPOVTIKOV opBUdV eival ETITPEnT;
a (1, 1, 0, —%%)
B. (1, 0, 1, +%) @
v. (1, 0, 0, —%)
6. (1, 0, -1, +1) <§§§>
Movaoseg S

A3.  Oto Kol decU0l TOV LITRPYALY

66 Ko 27
Toxot ln
50 ko 21 &

»= ™R

Soxo3m
Movaoseg S
Ad. Ze mowo ané @dﬂo Hopo 1 moAvatopkd wvto o apldudg ofeidmwong Tov
QTOLOV TO %nwﬁ +1;
a. Cf,z
B. CLO~
Y. :

Movaoseg S
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AS.  Alvetain mopokdto avtidpaon:

2A(g) + B(g) — 3I'(g) + 2E(g)
[Toog amd Tovg TapaKAT® AOYoLs EKPPALEL TNV TayOTNTA TNG AVTIOPOC

a. D=—3A[r]
! @
__1A]
p. 0= 3 At Q
__,AIA]
Y. v=-2 At
1 A[A]

OEMA B

Movaoseg S

Bl. To mapokdto Sidypappo avamoplotd va|IEPOs.TOL TEPOOKOD TIVAKO, GTO OTOi0
OVOLPEPOVTOL LEPIKA GTOLYEID LIE TOL GV :

H
F
Na Ct

/.

a. No dwtdéere kot

OOH &&ovdetepdvetal TANPOG LE:

po CH’;NHZ
gAvpo NaOH

détepo (Lovddeg 2).
Noa arriohoyfoete TV amdvinor| cog (Lovadeg 4).

VO OITIOAOYHBETE TV OTTAVS SRS (novddeg 2).

B. Naypaye KTpoviaky. 8o og vrooTidec Tov Cr kot tov Fe* ' (novadeg
SN
PN ototyeia mov eppavifovral 6To S1dypappa To WOV ue eoptio —1

oL 0o
sivocrpoku(c') LLE TO TANGIECSTEPO EVYEVEG 0EPLO (LLOVAOEC 3);

Movaoss 8

I k40e mepintwon va efetdoete av To didAvpa mov TpokvzTel eivat 0Evo, Paciko 1

Movaosgs 6
Atveton ot
e Olo ta Stohvpata Bpickovrat oe Bepuokpacio 6 =25 °C.
e Kw=10"" Kb(CH;NH,)=10"* Ka(HCOOH)=10"
Teyvua Eneéepyacio: Keystone 2



B3. Ilow and 1o mapakdto oypdupoto anekoviCetl tn petafoAin Tov fabuov ovticpon
a o oxéon pe ™ ovykévipoon C ce éva ddlvpa acBevoig o&Eoc; Na attioloyncete v
amdvTnon GoG.

Movaoss 4

B4. N; O2 1 evépyela TOL GLOTNUATOG AVTIOPD-

@ TTopEia avTidpaong -

. No amavmioete av n avtidopoon eival evodBepun 1 eEnbepun kot vo oTioloy-
oeTe TNV andvnon oog (Lovadeg 2).

B. Avo=209kJ ko p =348 kJ,
1) va vrohoyicete To AH ¢ avtidpaong (Lovddeg 2)

1) mown eiva 1 evépyela evepyomoinong ¢ avtidopaonc (povada 1);
111) ol eivot 1) EvEPYELD EvEPYOTOINOMG TG OVTIOPAGT|G
Nz + NO; —— N0 + NO (povdoeg 2);

Movaoseg 7

Teyvua Eneéepyacio: Keystone 3



OEMAT

I'l.

I2.

I'3.

Muw opyavikny évaon £xet yevikd tomo C,Hz,O ko oxeticn poplokn| pdlo M, = 58. H
gvaoon avtidpd pe ddlvpa AgNOs ce NHj3 kat oynpatiCel kdtont vpov. Na
Bpeite Tov cuvtaxTikd TOTO NG Evmong (Hovddeg 3) kat va ypd avtidpaon

™G pe 1o dhvpa (LoVAdeg 2).
@ Movaoseg S

O moivpebakpuMkdg pebviestépag eival YvooToc Le TO @mé ovopa TAEEYKAAG
KOl YPNOIUOTOLEITAl MG AVOEKTIKO VIOKATASTATO TOY yuoAtoy. H mapackevn tov

TPOLY LOTOTOIEITOL LE [0l GELPE AVTIOPAGEMY TTOV TEPT TOL TTOPAKATE:
HyO/H' ~ KMnO,/H’ HCN 5¢
@M (@ MM, () HON, () s, gy 2 on
CH,4
COOCH, luépé)\uon
I
—CH,~C— &HOR op.=ccooH

I I
CH, CH,4

Na ypoyete TOVG GLVTAKTIKOD B, I, AE

Movaoseg S

€ vepoO oT1g KatdAnAeg cuvOnkec , ondte
v evocemv. To ptypo tov tpoioviev ano-
spr. To mpdyto pépog amoypmpatilel TANPOG
2,8 L dwidpat apovcio HrSO4. To 0eltepo pEPOC avTidopd e

a. Noaypa % 01 ovaLEPOPEVES aVTIOPAcELS (LOVAdES 4).

B. Noa vrokoyiotel  choTOGT TOL OPYIKOD UiYHOTOG TV TPOiOVT®V 6€ mol (Lovadeg
8).

Y.

Y10TEL TO TOGOGTO TOV TPOTEVIOL OV UETATPATNKE GE TPOioVTOL (LOVEL-

Movaodeg 15

Ai\/@ ot Aragy=1, Are=12, Arp =16, Argp=127

Teyvua Eneéepyacio: Keystone 4



OEMA A
Al.  Ailvovtot o vdaTiKd OloAVHOTA:

e Y1. H,0, 17% w/v ko 6yxov 400 mL
e Y2: HI

Ta dwhdpata avapryvoovtal, onote 1o H,O, avtidpd mipac o @QVOULLE TNV aVTi-
Spaon

H>0,(aq) + HI(aq) ——> Ix(s) + H2O(¢
a. Na ypagolv o1 cuvtereotéc T1g avtidpaong (Lovada 1)

B. Na mpocdiopicete 10 0Ee10MTIKO KOl TO AVOLY®YT o OTOo AvTOPOVTA (LoVA-

da 1).
y. No vroioyicete T mol Tov TapayOUEVOL 10 oo
A2.  Ze doyeio otabepov Oykov V (doyeio 1) mov €xer 0,5 mol H,, petagépovrat
0,5 mol an6 1o I, mov mapn O amd v avtiopaon. To doxeio Beppaiveran

oe Bepuokpacio 0, ondte 10 OO €AYV 1 (LeToTpémETOL O OEPLOL PAOT)) KOl
amokafictatol N TapakdTe ynuikn woppomia pe Ko = 64.

Ha(g) + ] @ 2H

Na vrtoloy1eTovv o1 TocoTNT v crow DV TOL 0EPIOV UIYHOTOG GTN YNLIKTY
160ppoTTia. x %7

A3.  Amo 1o mapamdve doygl ,

véo doyeio otabepop oy i fOP TMEPLEYEL IGOUOPIOKT] TOCOTNTO OEPLOG

NH3, onote ook

NH 550, 1)
B. Na oynoete TV andvinon oag (Lovadeg 3).
Movaoss 4

A4. @cc’)rnw aepiov HI and 10 doyeio 1 mpémet va d1ahvbel mApwc oe 100 mL
draxvpiatog NHs ocvykévipoong 0,1 M kot pH = 11 (Y3), dote va petafinbdei to pH
rov kot dvo povdadeg;, Katd v mpoctnkn tov HI dev petafdiietar o dykog tov

(ADLLOTOC.
Movaoseg 7

deg2).

Movaoss 4

0)
o

Movaoss 4

Teyvua Eneéepyacio: Keystone 5



AS. 0,01 mol and to oteped NHul, mov agapébnke amd 1o doyeio 2, daivetatl oe H,O
onote oynuoatiCetot dStédvpa Y4 dykov 100 mL.

a. Noa vroloyioete To pH tov SroAvpatog mov Tpokvmtet (Lovadeg 3):

B. Iléca mol otepeot NaOH mpémer vo mpooteBovv oto S1d OOTE VO
wpokLyel 01dAvpa Y5 pe pH =9 (novddeg 3);

Atveran ot @
‘Ola Ta Sthdparto Bpickovtal oe Beppoxpacio 6 = 25 OEZ

Movaosgs 6

Kw=10"

AI’(H):l, AI’(O):16
Ta 6edopéva Tov TPOPANLATOC EMTPETOVV TIG yv@cewbmq

Teyvua Eneéepyacio: Keystone 6



AITANTHXEIX

OEMA A

Al.
A2.
A3.
A4.
AS.

OEMA B &

Bl. o) F<No<K
H atopkn axtiva avédvetar amd de&d
TEPLOSOL KA OTTO TAVE® TPOC TO KAT®.

TR =

gPIOTEPE KOTO PNKOG H1OG

vl 660 avéavetat 1o Z 1060 pKpaiver N axtiva Katd pnmKog ¢ idtog
TEPLOSOV.
A6 mv &M x, Na, K ovtar otnv 10l  oudda  omdte

tk>rNa>rX (2)
Av&avel To n av&hver ko oKpive
Ano (1) ka1 (2)= 1, K >1, Na @

Ouwg Mtd avéovoo capd,% < rN?érK ; ;

B2. @) HC@Z — (CH,NH; ) (HCOO)
ue T PY| €E0VOETEPMON TPOKVITEL AAALG
¢)(HCOO )—"2— CH,NH; + HCOO
a CH,NH; xat HCOO mpoépyovtar amd acbeveic nAektpoluteg Kot
10povV e 1o vepod kat Eyovv id1a C
po OTL:

Kcnm, = 10* = K, neoon = 10

dpa K, cunu' =107 =K, Hcoo =107"°
dpa To StdAvpa eivatl ovdETEPO.
) HCOOH + NaOH — HCOONa +H,O

HCOONa —=>-5HCOO +Na'
To HCOO +H,0 ——=HCOOH + OH"
dpa to pH ToV S10AvpaTOC Elvat factko.

&

Teyvua Eneéepyacio: Keystone 7



B3. Xwot6 eivonto (i1) .
2OpQoVa e TO oXOMKO (oel 152):
vy otabepr Beppokpacio, 660 apardvovpe Eva ddAvpoa ocbev AEKTPOALTN
(OnAadn M ovykévipmon peldveTat) TG0 N T Tov o (Pabuog 1 avédvet.
Avto 1oy0e1 6T0 ddrypappa (1t)

IMopatnpnon: @

Oa NTav KOADTEPA OV OTNV EKOOVNON £YPAQE:

a) o011 T0 0&L elvanl aeBEVEG LOVOTTPMTIKO (OTA OUTTPMT V 16YVEL O VOLOG TOL
Ostwald )

B) to Sdypoppo vo pmv téPver TOovV AEova omv T 1 (acBewng

NAEKTPOAVTNG), apkeTol Oev Ba EEpouv OTL SKUKAGKL cupPorilel avokTo
dtbotn o oTo HaBNUATIKG.

B4. «a)

(KJ)

/4

evépyela

oxnua (2)

o (D) BAETOVHE 0TLT0 AH < 0 e€DBepun avtidpaon.
e e Hrtpoi(') < Hovus.

B) EPYEIN EVEPYOTOIMON G TNG avTidpaong
Ny O —> N, + NO,
a— AH =B
2

09 — AH =348
AH = —-348 +209

AH=-139KJ
ii) a=Ea
Eo, =209 KJ

iii) oo (2)
B" =P =E’a ¢ avrictpoeng avtidpacng
N2 + N02 d NZO + NO
E'a =348 KJ

Teyvua Eneéepyacio: Keystone 8



OEMAT

I't.  OT'evikdg Mopiaxog Tvmog CyHayO avtiotoyel oe Kopeouéveg povosheveis aidedoeg
(v > 1) 1 o xopeopéveg povoobeveis ketoveg (v > 3).
H évoon avtidpd pe AgNOs / NH3, cuvendg ival KopeGUEVT LOV debom.

MrC e =12v+2v+16=14v+16 =58 =
=14v=42=>v=3
4

Mopiaxog tomoc C3HgO, dpa cuvtaktikog TOmog
CH,CH, CH

I ; )>
0]
Avtidpaon

CH,CH,CHO +2AgNO, +3NH, +H,0 — CH, +2Ag{ +2NH,NO,

I2.

(A) CH,CH=CH, g\@

(B) CH, $H CH,

. O
(I CH,-C-CH,
QH
(4) CH,- C
C

(E) CH, %
&CHg
% m 6,3

I3. n =— =
a2 M, 42

@‘ mol tpomeviov petatpénovral oe KHP10 TPoidv Koty mol mpomeviov
GTPETOVTAL GE TOPATPOIOV

=0,15 mol

.

CH,CH=CH, + H,0 —» CH, CHCH,
ort
1mol 1mol
X mol X mol

CH,CH=CH, + H,0 —» CH,CH,CH,OH
Imol Imol
y mol y mol

Teyvua Eneéepyacio: Keystone 9



x+y= ¢ (1) 6mov ¢ n TOocOHTNTO TOL TPOTEVIOL TOV LETOTPATNKE GE TPOIOVTA

lo pépoc: %mol CH, ‘CHCH3 Ko %mol CH,CH,CH,O
OH

SCH, CHCH, +2KMnO, + 3H,80, - SCH, - C— CH, +2M S0, +8H,0
OH OH

S5mol 2mol

x/2 mol x/5 mol
5CH,CH,CH,OH +4KMnO, +6H,SO, — 5CH,CH, +4MnSO, +2K,SO, +11H,0
S5mol 4mol

y/2 mol 2y/5 mol

X 2y
n =—+— (2
o, =5+ o @) @
Ngypo, = C-V=0,01-2,8=0,028 mol

(2):(3):>§+2?y:0,028:>x+2y:O,14

Doy, :5 = -

amo myv (4 =0
And 10 ol CH;CH=CH; 10 ¢ = x +y = ¢ = 0,12 mol petarpémovrat oe

TPOTEVIOVL 0,12 mol mpoidvrawv
OTEVIOU a mol wpoidvtmwv

GpoL TO TPOTEVIO LETATPATNKE GE T0G00TO 80% GE mpoidva.

Teyvikh Eneéepyacio: Keystone 10



OEMA A
Al. o H,0,(aq)+2HI(aq) ——>L,(s) +2H,0(¥)
B. H,0,' —H,0"
Oé&edmtixo coua H>O,
HI'—— 1
avayoywko copo HIL
m 417

Yo Ny, = VYN =2 mol **

(**)Ano v 17% wiv

17grH,0, oe 100 mL
X 400
x =4-17grH,0, @

H,0, +2HI——>1, +H,0
1 mol 1 mol

2 mol ;=2 mol

A2.  Hoavridpaon oe XI:

H,(g) + L(g) — 2H1(g) ;<
0,5 0,5 %7

(mol)

TIOPOVV \
z&

aryoytar) )

(0,5-x) (0,5 )

Ioyoer K, =

:>X 0,4

. H6éon e X .1 d¢ Ba petafinbet.

3 Ae petafairerorn 6¢on g XL yoti to NHyl eivon oteped kot cuykévipamon
Tov Oe petafdiletor pe v amoudkpuven pikpng mocodtntog NHyl(s). Extoc
avtov 1 cuykévrpawon tov NH4I(s) mapaieineton amd v éxppaon g K.

H ovykévipoon twv otepemdv Oewmpeiton otabepny xor M T g eivon
evoopotopEvn oty Ty g K.

Teyvikh Eneéepyacio: Keystone 11



A4.

‘Eotm o1t dStoAvovron wi mol HI
Vs, =100mL /0,1 L

To HI avtidpa pe tnv NH;.

nygr = wi 1’1’101

NH; + HI — NH4l
0,01 W1

Aepevvnon: &

1 agpintoon: [IApng eovdetépmon.

210 teMKo ddivpa Ba mepyetal povo NH4Cl o Ba etvar <7
[NH4+ +H,0==NH, +H3o*}

20 ngpintmon: e nepicoewo to HL

210 teMKO ddAvpa Bo TEPIEXETAL TO TTAPQY 4l ka1 to HI mov mepicoeye,
omote pH<7

3n nepintmon: e nepicosia n NHs.

NH3 + HI > NH4I

Ny, =c-v=0,1-0,1=0,01 mol
H dudhvon tov HI 6a petapdret to pH amd 11 og Tyun 9.

0,01 w1 —
Wi W1 OO0
n ko
(0,01 — Wl) — W1 )
Teluco Srdivpa: %
n w
Cy,=—=—"-M
NH,I vV 0,1 &
C

- Apywcd (M)

IovtiCovton
y Iapdyovrat

0,01-w, W,
- —+ II
( 0,1 yj (0,1 yj Y

pH=9/pOH=5/[OH]=y=10"M

Teyvua Eneéepyacio: Keystone
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Ioyvet:

[ fon ]
bNHy [NHg]

IMo v gdpeom ¢ KbNHS (apyd ddhvpa)

(1)

NH, + H,O = NH, + OH
0,1-z) M zM  zM

I C R
e INH] O 0,1-107

bnu

pH=11/pOH=3/[OH]=z=10"M & >

((V)V11+105) oo
(1)=107 =2 = My

1
0,01-w, s 1 0,1
0,1
A5)

AGADMOL Y e Vo = 100 mLx
n_001_, Q

NH,I

Vo1

To &&Mi@wu
: H,0 — NH, +H,0"
; - - Apyka (M)

ny; = 0,005 mol

@ TovtiCovton
0] 0] [Mapayovrat
0,1-9) ¢ 0 L1
, Kw [NH,]-[H,0" ]
Ioyver K, | "
! KbNHs |:NH4:|
"o =[H0"] =10° M
10° 01-¢ L
pH=5

Teyvua Eneéepyacio: Keystone
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B. Eoto 6ttnpootifevrar w, mol NaOH 610 Y4 kot pokintet Ys pe Vo, = 0,1 L

Ny =C-V=0,10,1=0,01 mol

NNaoH = W2 Mol
To NaOH avtidpd pe To NH4I:

NaOH + NH,I—> Nal + NH, + H,0
w, 0,01

Aepevvnon:
1 agpintoon: [TApng eovdetépmon
NaOH + NH,I ——> Nal+NH, +H,0
W, 0,01 - -
0,01 0,01
0,01 0,01
- 0,01 0,01
0,01
Tehtkd: Cyy = —=——=0,1M
vV 0,1
Y 0,01
Co =—=——=0,1M
Tovooo1
To Nal dev emnpedlet to pHt HoToG:
H NHj; ovtietat:
NH, +H,0==NH
(0,1 —x)M K <M,
Ioyver

10°M

o

Ny

2w o1 X¢ nepiccelo To NaOH.
21

OH + NH,I —> Nal + NH, + H,0

AMKO-daAvpa Ba tepieyovrot 1 mapayopevn NH; ko nepicoeia tov
ote pH > 11. Mn dexto.
~~ ntoo: To NHyl oe nepicoeia.

Teyvua Eneéepyacio: Keystone
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Teluco d1divpa

n A%Y%
C..=—=22M
Nal V O,l
n A%Y%
C oy, O
Mhovoo01

n_0,0l-w, M ;g ;>

CNH4C( = V = 0.1

To Nal dev emnpealet to pH tov dreAvparoc. %

To NH4C/ diictovtat

NH,C/ —» NH;

001w,

0,1

H NHj; ovriCeton

= w, = 0,005 mol NaOH

; S1POPETIKA:
To duhvpa Ys etvat puBuictikd, onodte 1oyvet:
0,01-w,

[ 0.1
OH =pK, +1 ¢ 5=5+1 >
p p b+ Og [NH@]:> +Og Wz

0,1

=>w, =0,01-w, = w, =0,005 mol NaOH

Teyvua Eneéepyacio: Keystone
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