1. H Tapakdtw apgidpopn avTtidpaon Tou TpayuaToToltiTal o€ 6§ivo TepIBalAoy
CH,COOH CHECOOCHZCH3

1 |

?HCOOH (f) + 3CH,CH,OH () = ?HCOOCHchs () + 3H,0 (9
CH,COOH CH,COOCH,CH,

peTaTomigeTal Tpog Ta Oefid, av augnBei n TTocdTnTa TNG alfavoing.
petaromiZeTal Mpog Ta Sefid, av mpooTeBei ToooTNTE UBATOS.
HETATOTTIZETAI TIpOg Ta apioTepd, av augnBei n ToodTnTa TNG

a19avéing.
6. Oev pgeratomidetal, av augnBei n moodTnTA TNS AIBAVOANS.

=we

2. Metagu Twv otadepwv lovtigpol K, kai K, Tou oféog HA kai Tng ouguyoug
Bacnc A oc udaTikd SiGhupa oToug 25 °c I0XUEI N OXEon: 1071 K

14 J—
a. K +K =14 . B K,-K,=10". v. K,= K 5. ?:_10

3/ @ H evepyelakn a1d8un 7 = 3 ATMOTEAE] TNV TTPWTN DIEYEPHEVN KATACTAGN
’ TOU aTGpouU Tou udpoyovou,

B. XpeidZetal TEPICOOTEPN EVEPYEIQ YIA VA 1IOVTIOTEI £va dTogo udpoyovou
TTOU BpigKETal OTN CTABUN N = 3 Ot OYEon Me évd dTopo udpoydvou
TTOoU BPIOKETAI OTN OTABUN N = 2

Y. To nAektpovio 6tav BpioKeTal oTn oTdBun n = 3 Eival KATd YHETO GpOo
IO MPAKPId AT TOV TIUPHVa Of COUYKPION ME To NAEKTPOVIO Tou
Bpiokeral oTn oT@dun n = 2

5. H ouyvotnra TnNg EKMeUMOUEVNE aKTIivoPoAiag kKard Ttn METATTWON
nAekTpoviou amdé A = 3 oe n = 2 eival n iSla pe T CcuxveTRTa TNG
aKTIVOROAIQg TTOU atoppogdTal Katd Tn HeTamndnon nALKTpoviou amo
mnan=2amnn=3.

€. H ouyvétnTa TNS EKTEUTTOUEVNS dAKTIVOPOAIAE KATd T METATTTWGN
nAekTpoviou amé mn = 3 gt n = 2 eival PeyahUTepn AuThg TTou
EKTTEPTTETAI KATA TH HETATITWON NAEKTpoviou amé n =3 ot n = 1.

O mapaxkarw Tivakag avamapiord éva uépog Tou Nepiodikou MNivaka oTo omoio
ONUEIWVOVTal HEPIKA OTOIXEIQ PE Ta OUYBOAG TOUG.

a. Nag efnynoeTe yia TToI0 aMd T MapATavw oToIXEia tival mo SuokoAe
va SnuioupynBei 1o xandv TOU UE QOPTio +1.

To aToixeio yia TC oTToio £ival SUCKOAO vd SnpioupynBei To KATIOV Tou
+1 eivan autd trou Exel Tn peyaAuTepn By (F.) T [ A

Aivovral tpia Jeuyn aropikwy aktivwy ot A (1) (1,86, 1,60). (i) (1,25,
1,24) xa (iil) (1,14, 0,73). Na avnicToixnoeTe kaBe Jeuyog akTivwy orta

Ctum Twv U‘rmxtiwv (Na, Mg). (Co, Ni) kai (Br, F). Na einyfoere mnv
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(Na, Mg) — (1,86, 1,60)(Co, Ni) — (1,25, 1,24) (Br, F) — (1,14 ,0.73)
Emopévwe TN MIKROTEPN ATOMIKN aKkTiva Ba Tnv éxel 1o F 5 A

H arouikr aktiva otov Mepiodiko Mivaka gAatTWvVETal QTTO ApPICTEPA
Tpog Ta Befi@ OF Hia Tepiodo Kai aufdveral ammd Mavw TPeg Ta KATw
Ot pia opdda.

r A
N UHIKPOTEPN aTouikr akTiva Oa Tnv éxerTo F
kai Tn WeyaAutepn To Na 2 [ A
> 2 A

Tea oToixeia petdmiwonc (Co, Ni) XOUV TIAPATTARGIEC ATOHIKEC AKTIVEC
agou 1o emMTAgov nAekTpovio Tou Ni cuptTTAnpwvel ecwrepikn d
UTTooTIBGSA TTou £AdXIOTA £TTEEALEl TRV ATOHIKA AKTIVA. - A

Ma va {evyn (Co, Ni) xan (Br. F) va efnynoere av Ta Suo ortoixeia xaBe

{euyoug éxouv mapodpoies n Siagopemikég xnuikég 1BioTnTeg peragu

MNa va éxouv duo oTolxtia TTAPOHOIES IBI6TNTES Ba TTPETTEN VA AVAKOUV
oTnyv idia opdda Tou TTEPIoSIKOU TTivaka. ¥ A

Ta oTtoixeia Co, Ni avikouv ot SlapopeTIkKES opades Tou N.1N dpa éxouv
OiapopeTikEC 1016TNTEC. Opwe emreIdn eival oToixeia PETATTTWONG EXOUV
Kal KATToIEC KOIVEC, OTTWG: eival Kal Ta dUo péTaAlla, éxouv TToAAOUC
apiBuoug o&eidwaong, OXNUATiCouV EyXPWHES EVWOEIC KAl GUUTTAOKA
10VTd, KaraAUouv avTidpdoEIc, eival TTapAayvVnTIKA. 5 A

Ta oToixeia Br, F aviikouv atnv iBia opdda Vs ([ 17") apol kai Ta SUo
éxouv Bopn ewTepikA¢ oToIRGSac ns’np’ ETTOHEVWIC EXOUV TTAPOHOIES
I016TNTEC. 5 A

e e—

Na ypdwere Tnv nAexrpoviakn Sopf Tou kanévrog Co™ .
Co™: 1s%2s°2p®3s?3p°3d°® E]
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Ze Eva Soyeio 6ykou V kal oTaBepri¢ Bspuokpaciag T eiodyovTal Ta agpia A Kal
‘| B, omdTe Aappdvel xwpa n akdioudn avridpaon:

2A(g) + Blg) —— AB(g)

70 Oldypapua TTou akohouBsi Divovral ol KauTuAsg avridpaong yia Tig duo
DUCIEC.

2,50
2,00 -\
= 1,50

1,00

(1)

C (mol/L

0,50

(2:' -.___\-—

0,00

a. It Tola oucia avagéperal n kaBe KauTTOAn:
Na aimioAoyrioeTe TNV andavingn oag.

H kapTruAn (1) avikel 6To agpio A.
H kapToAn (2) avhkel aTo aépio B. i A

Kal 01 U0 KAuTTUAEG TTERIYPAPOUV TWHATA
TWV OTToIWV Ol CUYKEVTPWOEIS HEIWVOVTAI

Etmopéviyc kai ol duo avTigToryouv o1d
avTidpwvrd A kol B. 5 A

IACH|=10-2/=2 kai |AC =1071]= 1
dpa AC; =2 AC,. sl la

Emmaidl ol METAROAEC TWV OUYKEVIPWOEWYV TWV CWHATWY MIAg
avTidpacng eival avAAOYEG TWV OTOIXEIOUETPIKWY TOUC OCUVTEAECTWV
TOTE TO CWHG TTOU QVTIOTOIXEI OTnNV KAMTIUAN 1 Ba éxel diTAdoio
OUVTEAECTH Amd TO CWHA TTOU AVTIOTOIXEI OTNV KAUTTUAN 2.

r] A
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B. Moo amé Ta kaTrwd Siaypdpypara TapioTave! Tnv KkaumoAn avridpaong
Tou A.B : Na aimoAoyrjoeTe TNV amdvinor oag.
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Alvovrar iocol oykol Buo SwgAupdrwy Twv aoBeviov pagtwv CHiCH:NH:
ka1 CHiNH: ¢ 18iag ouyrivipwone xai Beppokpacgiag. Av n Ky Tng Baong
CH3;CH;NH; tival peyahurepn amo mnv avrioromngn Tng CHaNH; ¢

a. Na efnynoers moio amd ta Suo mapamavw SigAupara 8a Exo
peEyaAuTepn apyikn ouykévipwan H;0° .

(M) CHgGHjNHg"‘HzD - CHgCHzNH3+ + OH

) e P X X [ : '
lovrikn igoppomia C-X b A

(M) CHaNH: + H:O = CHsNH: + OH
lovTikn ITOpPPOTTIa C-y y y

ot
- 2 -1 2
Kby= X fKby= 20 g K= B 3 [:‘"‘

A@oU Kb, > Kby, dpa [OH]e> [OH],
Etropéviic peyaAlTepn apxikd cuykévipwaon HizO® Ba éxsito

didAupa tng CHaNH-2 @
A

Ta Suo Salupara cfoudeTepwvovral WARpwS pe 1o IBio Siahupa HNO: Na
efnyrioeTe

B. av ra Suo Biwghupara Ba ypewaotouv tnv G A SiagopLnikn MoodTnTa
SiaAlupgaroc HNO; yia va efoubetepwBouv TTARPWC.




CH3CHoNH, + HNO3z — CH3CHoNHaNO4
CcV nj

CH3NH; + HNO3 — CH3NH3NO4 .
V. om =)
CV=n; ka1 CV =ny, dpa nq= na.

=) (]

Y. ot moio amdé ra SwmAvpara vo pH Ba cival pikpotepo., drav Ba Exe

mpooTedel n pon wooornra Siahuparog HNO; amo TNV amaimoupevn
yia Tnv wAnpn efouderépwan.

| AiveTal n avridpaon
Alg) + Blg) =—— Tl(g) + Alg)

H evépyela evepyomroinong tng avtidpaong A(g) + B(g) —— M(g) + A(g)

givar 50kJ kai n evépyeia evepyoTroinong Tng avrtiorpo@ng avridpaong eival
150kJ.

2t Ouo boyeia oTaBepou Kal icou OYKOU ElI0AyovVTal IOEG TTOOOTNTEG A Kal B otnv
iBla Beppokpacgia 8 °C. Z1o mpwTo Soxcio n Bspuokpacia diarnpeital oTabepr
otoug 8 °C, svw 1o BeuUTepo Boxeio £XEl TOIXWHATA TTOU BEV ETMITPETTOUV TNV
avtaAiayr EeppodTNTAG PE TO TTEPIBAAAOV.

MeTa TNV ATTOKATACTACH ICOPPOTIIAC VA GUYKPIVETE TNV OUYKEVTpwan Tou I ot
Kaee doxeio.

| H gmoumpogaivn (Mr=206) eivar n [pBioevepydg¢ ougia oe Bigkia
avTipheypoviwdoug Qapudkou. Ze& KaBe OI0KIO EKTOC ATIO TRV IUTTOUTTpOQAivn
TepiexovTal kai exboxa (adpaveig TPOOHIEEIg). CH,y

CH;
COOH

H,C
To poépIo TG IPTTOUTIpOPAIVIE

25 Odiokia @apupakou OdiaAvovrar oe 100 ml OdwaAvparog NaOH 0.5M kai
mpokUTTEl Sighupa A. To SidAupa A apaiwveTal Je VEPO pEXp! oykou 250 ml kai
mpokUTTEl To SiaAupa B.

25 ml Tou diaAUpatog B egoudeTepwvovtal amoe 12,5 ml diaAupgatog HCE 0,2M.
Na uttoAoyioeTe Tn pada Tng IUTToUTTpOQaivng ot KGOt Sigkio papudkou.
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To CO, eival &va amdé Ta omoudaidéTepa PloPnxavika aépid Kal
XPNOIYOTIOIEITAl OTNV  TAUPACKEUR davepakoUXwyv ToTWV, oupidag, aTn
HeETaAAQUpyia, atnv £EoudeTépwon Uuypwv AmMOBAATWY K.A. ZE BIOPNXAVIKA
KAIJaka AdpBdveTal WwW¢ Tapampoiév TRS PIOMNXAVIKAE TAPATKEURS TNG
QUUWVIag, gUP@WVa HE TIG avTIOPATEI§ TWY TTAPAKATW OTAdiWY:

MpwTto gradio:
AvTiGpaon Tou CH4 pe udpatpolc aTtoug 500-700 °C, umoé Ticon Kal Tapouadia
vikeAiou (Ni) wg katahutn:

CH(g) + 2H,O(g) ——= CO,(g) + 4H,(g) (1)

CH,(g) + HO(g) == CO(g) + 3H,(g) (2)
Aeutepo ortdadio:
To CO mou mapadayetal amod Tnv avridpaon (2) avridpa mepaItépw P& udparuoug
Kal TTapoudgia kataAutwv (Fe, CuQ) petatpémetral ge CO,; oupgQwWvVa HE TNV
TapakaTw avTidpagon TTou Tn BewWpoOUME TTOCOTIKA:

CO(g) + H,0(g) — CO,(g) + H,(g) (3)

Opiouéveg PBlopnyavieg xpnoigotmoiouv Mépog Tou Tapaydpevou CO; Tng
avridpaong (1) yia Tnv amopdkpuvan Tou H2S TTou TTEpIEXETAl OTO QUOIKO AEplo
cupQwVva YE TNV TOCOTIKA avridpaon:

H,S + KMnO, + CO, —— S + MnO, + KHCO, + H,0 (4)

A1. Na oupmAnpwoeTe TOUug OUVTEAEQTEG TG avTidpaong (4) kal va avaQEépere
TNV 0EeIBWTIKNA Kal avaywylkn ouocia.

AZ.

AivovTai:

To CO Tou TTapaAauBaveral amo Tnv avridpaon (2) pymopei va XpnolgomoinBei
oTNV TTApackKeun Tng HeBavoAng cUupdgwva He TNV avTidpaon:

A3. Ze Soyxeio oTtabBepou Sykou 3L Bpiokovtal gt 1coppomia 2 mol CO, 1 mel H;

Mia Blognyxavia YpnoIPOTTOIEI QUOIKO dEPIO TTOU BsWpoUpe OTI ATTOTEAEITAI
ATTOKAEIOTIKG QTmd MdeBAvIO Kal TpoodEifelg H2S, oUpgwva HE TNV
Tapdamdvw Gdiepyagia (avTidpdaoelg (1)-(4)). ZTiIC guvBRKeEC TNG BIounNXaviknig
Sicpyaciag mapackevdotTnke CO2 amd Tnv avrtidpaon (1) Me TooooTd
peratporis 80% 1ng apxikng Tmooornrag MeBaviou evw To aAviioToIiXo
TTOCOOTO HETATPOTIAG cr'rr%v avtiGpaen (2) nATav 10%. Av apyikda
xpnoigomoinénkav 1232 m~ @uoikol atgpiou kKal amdo tnv avridpaon (4)
Tmapnxenoav 160 Kg Beiou (S) T10TE

d. Na ummeoAoyicete Ta L (STP) Tou peaviow o100 APXIKG MEiypa. (Movadeg 4)

B. AappBavovrag umoyn Tig avridpaceig (1), (2). (3) kKai (4) va uTToAOYICETE
Tnv TocoéTtnta Tou CO:; ce L (STP) mou TapeAnpén oT1o TEAOE TNG
Olepyagiag. (Movddecg 4)

Ar(S) = 32.
224/3=75

CO(g) + 2H,(g) —— CH,OH(g) (5)

kai 1 mol CH;0OH.

a. Na vutmroloyiceTte Tn oTabepa 1coppomiag 1ng Xnuikng eficwaong (3).
(povadecg 3)

. Na utmroAoyicete Ta mol CO TTou TIpETTEl va TTpoocBECOUPNE CTO ApPXIKO
B Y P . E PX
Heiygd wWaOTe va TTapdaxBei 0,25 mol HeBavoAng emMITTAEOV. (HOVADEG 5)

Movadeg 8
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A4, To Oiogeidio TOUu dvBpaka MTOPEl va Xpnolpgomoin€ei otV TApPACKEUR
opyavikwyv oféwv Me TNV emidpacn avridpagtnpiwv Grignard ME TRV
Tapakdtw diadikacia:

RMgX + CO, —— RCOOMgX —~— RCOOH (6)

Moio avridpactipio Grignard TPETEl va XpnNoOIMOTIOINCOUNE yia va TTapayBei
TO MApOAKATW OU;
CH,

|
C,Hs - C - COOH
CH,

A5. Napagksudgovrai 0,2 mol CH3;COOH ue& avdaioyn 3diadikacia kal Ta
GlaAUoupE O€ TTOOOTNTA VEPOU TTapaokeudlovrag 1o didAupa X,

Av BEAoups va TIOPACKEUAOOUME puBpioTike OiaAhupa pe pH=4, va
ummoAoyigeTe TOV OykKo Tou OJiaAupatog NaOH 0,2M Ttou mpémel va
avapeifovpe e To diaAupa X.

Mova&eg 5

AiveTal 6TI:
« K,=10".

-5
KaCI—iaCDDH =10
OAa 1o SiaAvpaTa eival uddTikd.

OAa 1a SlaAuparta Bpiokovial g Beppokpacia 8 = 25 °C
+ Ta deBopéva Tou BEPATOC A eMTPETIOUV TIE YVWOTEG TIPOCEYYIOEIS.
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