AYZEIX

AYKEIO ArioY reQPrioy AAPNAKA ZXOAIKH XPONIA 2017-2018

FPANTEX MPOAIrQrIKEXZ EZETAZEIZ MAIOY — IOYNIOY 2018

MAGHMA: XHMEIA KATEYOYNZHZ HMEPOMHNIA: 29-05-2018
XPONOZ: 2,5 wpeg

TA=H: B’

ONOMA MAGHTH/TPIAZ: -

TMHMA: --------------- APIOMOZ :------------

BAOGMOZ :--

YNOrPA®H KAOGHIHTH/TPIAL: ----- 100 20

TO EZETAZTIKO AOKIMIO THZ XHMEIAZ AMOTEAEITAI AlNO AEKAOKTQ (18) ZEAIAEZ.

OAHrIEZ:
o To g€eTaoTikO dokipio Babuoloyeital pe EKATO (100) povadeg.
¢ Na amravrioere kal Ta Tpia pépn A’, B kai I TOY AOKIMIOY.
e Na ypdayere TIG ATTAVTAOEIS OOG OTO £EETAOTIKO SOKiMIO OTOV KEVO XWPO, HETA
amrd Kabe epwTnon.
Agv emiTpéreTal n Xpion ONUEIWCEWY O€ OTTOINSATTOTE HOPPN.
Agv gmiTpétreTal n Xprion d1opBwTikou uypoU i S10pBWTIKAG TAIVIAG.
Na ypda@eTte pe PIrAe TTEVVa KaBapd Kol euavayvwoTa.
EmiTpémreTan n XpAion HOVO Hn TTPOYPAMHATIOMEVWV UTTOAOYIOTIKWV UNXAVWV.

AEN ©A AOOOYN ZYMMNAHPQMATIKEZ OAHIIEZ 'H AIAZA®HNIZEIZ.

XPHZIMA AEAOMENA

Emiouvarreral MNep1odikog Mivakag

ATOMIKEXZ MAZEX: Atro lNMep1odiko Mivaka

Z1abepég didoTaong oToug 25 °C: Kenscoon = Kyms = 1,8X10-5 Khcoon =l,6XlO_4
KHCN = 4;2 XlO_lo KHN02= 7,1X1O-4

Fpappopoplakog 6ykog aspiwv o Kavovikég Zuvlnkeg (STP): 22,4L

Zeipd SpaoTikOTNTAG HeETAAAWY: K, Na, Ba,Ca, Mg, Al,Zn, Fe,Pb, H, Cu, Ag, Hg, Au

~

augnon dpacTIKOTNTAG

KAAH ENITYXIA




MEPOX A: Epwticeig1 -4
Na atravTioeTe o€ OAEG TIG EPWTAOEIG 1 - 4.
KdaBe opBn atmravrnon Babuoloyeital ye 5 povadeg .

EpwTtnon 1

MaBnTtég Tng B Aukeiou etoipacav 500 mL didAupa udpoteidiou Tou KaAiou ( didAupa A)
dlaAuovtag 11,2 g udpoeidio Tou kaAiou, KOH. OAn n moodétnTa TOoU dIaAUUATOG A,
eCoudeTepwveTal TTANPWG atro didAupa Belikou 0gEog, HoSO4, 1M.

Zntouvrai:

i.  Na uttoAoyioeTe TN HOPIAKOTNTA TOU BIGAUPATOG A. (Mov. 2)

Mr (KOH) = 39+16+1=56

1 mol KOH 56 ¢
X=0,2 mol 11,2 ¢
500 mL digAUupaTtog 0,2 mol
1000 mL &ioAUpaTog X=0,4 mol
C=0,4 M KOH
ii. Naypawerte T XnMIKN £€icwaon TNG avTidpaong £¢oudeTéEPwOong. (Mov. 1)

2 KOH + H2804 - KOH + 2 Hzo

iii. Na utroloyioete Tov 6yko Tou dlaAuuartog H,SO4, 1M TTOU aTtraiteital yia TAREN
eCoudeTépwan Tou dlaAupaTog A.
(bov. 2)

2 mol KOH 1 mol H,SO,
X=0,2 mol X=0,1 mol H,SO,

C=n/NV 1=0,1NV => V=0,1/1 =0,12=100mL

Epwtnon 2

A. Na xapaktnpioete Ta UBATIKA SIOAUMATA TWV TTIO KATW OAdTWY W¢ Bacikd, 6¢iva rj oudéTepa.
Na dikaioAoyroeTe TNV aTTAVTNOT OOC.

i.  (NH,),S0, 0o tpoépxetal atd Ioxupd ofu (H,SO,) kai aoBevr Bdon (NHs).
i. NaNOs3 Oudétepo mpoépxovTal atrd Ioxupd ofu (HNOs) kair ioxupry Bdon NaOH

iii. HCOONH; ©O¢vo mpoépxetal ammd aoBevrig ofu (HCOOH) kai acBev Baon (NH,).
Khcoon > Kynz  UBPOAUTIKG OEIvo

iv. KNO; Baoikd mpoépyovral ammé aobevég ogu (HNO,) kai ioxupry Bdon KOH

(Mov.2)



B. Na ypdweTte 116 avTidpdoeg:

i.  nAektpoAuTikig didotaong Tou NaNO3 kai Tou HCOONH,.
NaNO; — Na® + NOs
HCOONH; — HCOO + NH,

ii.  TWV IGVTWYV TOUG JE TO VEPO, OTTOU TTPAYHATOTTOIOUVTAL.

(Mov.3)
HCOO + H,O0 === HCOOH + HO
NH,+ H,O0 =—=— NH,OH + H;O0"

Epwtnon 3

A. Na Bpeite TOV apIBPO 0EEIBWONG TWV UTTOYPANMICHEVWY OTOIXEIWY OTIG TTIO KATW XNMIKEG
EVWOEIG N 16VTA:

KCIOs, K2SOs, Bros™. (Mov. 1,5)
X=5 X=4 X=5

B. Na Bpeite Toug cuvTEAEOTEG TWV TTIO KATW 0ggidoavaywyikKwy avTidpaoewy,

XPNOIUOTTOIWVTAG TOV ApIBUO 0geidwaong Kal va KaBoPIoETE TO 0EEIDWTIKO KAl TO AVAYWYIKO
owpa og kK&Be avtidpaon.

Avaywyn 1e
| |
+3 -2 +3 0
i. 2FeCl; + H.S — 2 FeCl, + S + 2 HCI
| |
O¢teidwon 2e

OCe1dwTikO cwua: FeCls Avaywyiké cwpua: H,S

(Mov. 1,75)
O¢eidwan 5e
| |
0 +5
ii. 3 P + 5 HNO3+ 2 H, O —» 3 HsPO, + 5NO
+5 +2

| |
Avaywyn 3e

O&edwTIkG owpa: HNO3 Avaywyiké owpa: P

(wov. 1,75)



EpwTtnon 4

A. Na ypdwyete Tn ouluyn Bacn ogéog kal To culuyég o&u BAong oTov TTAPAKATW
TTivaka:

ogu HS HsO" HCI H.PO,
Baon sZ H.O Cl HPO,*
(nov.2)
B. Na ypdayete Tnv oT1aBepd xnUIKNG IcoppoTiag, Ke yia  Tnv TTapakaTw avTidpaon):
2NaHCOg3 (s) ———— NayCO3() + COz + H.0 (g
Kc =[ CO3].[HO]
(Mov.1)

. H ékppaon TG oTaBepdg XNUIKAG I00PPOTTIAS YIAG OJoyEVoUS au@idpoung avridpaong
OivETAI TTIO KATW:

Kc = [AF. [B] /[ . [AF

a) Na ypdyete Tnv €€icwon Tng avTidpaong.
r+ 3A —~— 2A + B
B) Na dnAwaoete kal va dikaloAoyAoeTe TTWG Ba eTTnpeacTei N Kc av TpooTelei TooodTnTa
ouaiag IN xwpig va pyetaBAnBei n Bepuokpacia kal o GyKog Tou doxeiou.

H Kc dev Ba petaBAnOei yiati n Kc e€aptdrtal uévo atrd 1n Bepuokpaaia.
(Mov.2)

TEAOZ MEPOYZ A’
AKOAOYOEI TO MEPOZ B’



MEPOX B : Epwtijoeig5-10
Na atraviioete o€ OAeg TIG epwTRoEIS 5 - 10.
KdaBe opBn amravrnon BaduoAoyeital pe 10 povadec.

Epwtnon 5

A. Na dnAwoeTe Kai va SIKAIOAOYHOETE O€ TTOIEG OTTO TIG TTIO KATW TTEPITITWOEIS OXNMATICETAI
PUBUIOTIKO SIGAUMA PETA TNV avAMEIEN:

a) 150 mL NaNO; 0,1 M «kai 150 mL NaOH 0,1 M

Ox1 puBUICPIOTIKO YIOTI TO AAAG TTPOEPXETAI ATTO IOXUPO OgU Kal IoXUpr] BAon.

(uov.1)
B) 100 mL HCI 1M kai 200mL NH3; 1M

1 mol HCI 1000 mL

X=0,1 mol 100 mL

1 mol NH; 1000 mL

X=0,2 mol 200 mL

HCI + NH3 4 NH4C|

apxIKa 0,1 mol 0,2 mol -
AvTidpouv/ Trapayovrtal | 0,1 mol 0,1 mol 0,1 mol
TEAIKG 0 0,1 mol 0,1 mol

PuBpioTiké didAupa yiaTi epiExel GAag (UBPOAUTIKWG GEIvo TTou TTPOEPXETAl aTTd acBevig Bdon
ME 1o0XUpO6 0&U) kal acBevig Bdong. (Mov.2)

y) 100 mL CH3COONa 0,5M kai 100 mL HCI 0,1 M

0,5 mol CH;COONa 1000 mL

X= 0,05 mol 100 mL

0,1 mol HCI 1000 mL

X= 0,01 mol 100 mL

CH;COONa + HCI - CH3;COOH + NaCl

apxIk& 0,05 mol 0,01 mol
AvTidpouv/ Trapdayovtal | 0,01 mol 0,01 mol | 0,01 mol 0,01 mol
TEAIKA 0,04 mol 0 0,01 mol 0,01 mol

PuBpioTiké didAupa yiati Trepiéxel GAag(udPOAUTIKWG BACIKG TTOU TTPOEPXETAI ATTO A0BEVEG OgU
ME 1oXUpr BAon) Kol aoBevEG 0gEWG (Mov.2)

B. Na uttoAoyioeTe TNV JOPIOKOTNTA TWV TTI0 KATW USATIKWY SIAAUMATWV:

a) Ba(OH), pe pH=13

pH=13

pOH=1

[HO ] = 10" mol

Ba(OH), — Ba®* + 20H
1 mol 1 mol 2mol

X= 0,05 mol 0,1 mol

(Mov.2)



B) HCl pe pH=2
+
[H ]=102mol
HCI - H' + CI
0,01 mol 0,01 mol 0,01 mol

C=0,01M
(nov.1)
I". Na utroAoyioete 10 pH Twv 1110 KATW UBATIKWY SIGAUPATWV:
a) HCOOH 0,1 M
HCOOH ——==— H" + COO
[H']=./Koé.Coé =+(1,6.107* .0,1) =4.10°
pH = -logH" = 2,4
B) NaOH 0,5M
NaOH — Na® + OH
1mol 01mol 01mol
0,5 mol x= 0,5 mol
pOH =-log OH =0,3
pH = 13,7
(bov.2)
EpwTtnon 6

A. O1 TpeIg TTapaKAaTw XNUIKES avTIOPAoEIC 0E€0g / BACEWC gival JETATOTTIOUEVES TTPOG Ta OECIA.
Na katatagete, katd Bronsted—Lowry, Ta of€a TTOU CUPMPETEXOUV O€ QUTEG KOTA OEIpd
eAaTTOUPEVNG I0XUOG.

(Mov.4)
a) HNO, + NH; — NO, + NH,

B) NH,” + CN > NH; + HCN
y) HCN + OH & CN + H,0

HNO,> NH,"
NH,"™> HCN
HCN > H,O

HNO, > NH,* >HCN > H,0

B. AivovTail Ta 10 KATW {eUyn oUWV
a) Ag kai Mg (opyupOxpwua oTEPEQ )
B) apaid didhupa H,SO, kai TTukvo didAupa HNO; ( dxpwua diaAuuarta )
Y) Zn(OH), ka1 Mg (OH), ( Aeukd oTeped )
0) d1dAupa Pb(NO3), kai didAupa Ba(NO3),

ZnTouvrat:
i.  Naavagépete éva avTiOpaoThplo, dIaPopeTIKO KABE popd, yia Tn SIAKPIOT TwV OUGIWYV
KGBe Celyoug.
a) ap. H,SO,
B) Cu
y) Trepiooia NaOH
0) HCI
(uov.2)
il. MNa KABe TTEPITITWON VA YPAWETE TO EPPAVESG OTTOTEAETUA KAI TN OXETIKA XNMIKA
avTidpacn TTou TTPAYUATOTIOIEITAl.
a) Ag+ap. H,SO, —X
Mg + ap. H,SO, — MgSO, + H,t Appioudg
B) apaid didhupa H,SO, + Cu — X
TUKVO d1IGAupa HNO; + Cu — Cu(NO3) + H,O + NO, 1 (kaoTtavépuBpo aépio)



Y) Zn(OH), + mepioola NaOH — NayZnO, + H,O 10 dAag diaAueTal
Mg (OH), + Tepiooia NaOH — X
) didAupa Pb(NO3), + 2HCI — PbCl, | + 2HNO3z;  Aeukd iCnua
O1dAupa Ba(NO3), + HCI — X
(nov.4)

EpwTtnon 7

Na ypdyeTe TIG XNMIKESG AVTIOPACEIG TTOU TTPAYHATOTTOIOUVTAI KAl TIG TTAPATAPHOEIG TTOU Ba KAVETE
Katd mn die€aywyn Twv akOAoubwv TTeIpaudTwy:

Neipapa A

2¢ OOKIHAOTIKO CWANVa TTou TTEPIEXEI OTEPED XAwplouxo appwvio, NH,CI, TTpooTifetal didAupa
udpoéeidiou Tou vatpiou, NaOH kai BeppaiveTal eEAa@pid. ZTn ouveXEIa TTANCIACETAI OTO GTOWIO
TOU OOKIJACTIKOU CWwANva dINBNTIKOG XAPTNG TTOU €XEI EUTTOTIOTEN JE ATTOOTAYUEVO VEPD Kal
@aivoho@BaAeivn

(Mov.2)
Xnuikn avridpaon: NH;Cl + NaOH — NaCl + NHzt? + H,0

MapatnpAoeig: Mapaywyn agpiou Pe amTOTTVNKTIKA JUpwId, TO dINBNTIKG XapTi Ba yivel
KOKKIVO.

Neipapa B

2€ OOKINAOTIKO CWARVA TTOU TTEPIEXEI OTEPED avBPAKIKO VATPIo, Na,COs, TTpocTiBeTal didAuua
udpoxAwpikou o&éo , HCI.

(Mov.2)
Xnuikn avridpaon:  Na,CO; + HCl — NaCl + H,O + COyt

MapatnpAoeig:  AQpPIouOg
MNeipapa T

2 ¢ OOKIHAOoTIKO CwANva TTou TrEPIEXEl dIGAUUa viTpikoU o10Apou, Fe(NOs); TTpooTiBeTal kaTd
oTayoveg didAupa apguwviag, NHz(aq) péxpr va TapatnpnBei aAAayr. ZTn ouvEéxela TTPOCTIBETal
Trepiooeia diloAupartog appwviag, NHz(aq).
(nov.3)
Xnuikég avnidpaoelg: Fe(NOsz); + 3H,O + 3NH; — Fe(OH)s| + 3NH;NO;
Fe(OH); + NH; —» X

MapatnpAoceig: KaotavépuBpo i¢nua kai ueté dev dIaAUETA.

Neipapa A

2€ OOKIHAOTIKO CwARva TTou TTEPIEXEI DIGAUNA VITPIKOU apylAiou Al(NOs)s TTpooTiBeTal KOTA
oTayoveg didAupa NHgz, péxpr va rapatnenei aAAayr). Tn ouvéxeia TTpooTiBeTal TTEpicoEI
diaAupaTog KOH.

(Mov.3)

XNUIKEG avTIOPATEIG:
AI(NO3)3+ 3H20 +3NH3 — AI(OH)gl + 3NH4N03
Al(OH); + mepicoia KOH — KAIO, + H,O

MapaTtnpAoeEis:
2xnMaTiceTal Aeuko 1ICnUa To oTToio dlaAusTal pe Trepiooia KOH kal dnuioupyeital dlauyEg
d1dAupa.



EpwTtnon 8

H mo kdTw ypagikh Tmapdotacn Tapoucidlel TNV KauTruAn eCoudetépwong 10 mL
OlaAUpartog aoBevoug ofcog HX 0,1 M kal Tnv KapTTuAn e€oudetépwong 10 mL diaAuuartog
aoBevoug ogéog HY idlag ouykévTpwong.

AivovTal €1TioNG o1 TIHEG TG 0TABEPAG BIACTAONG YIa KABE 0gU.

Kix=1 ,8x1o'5 Kyy=2X10

pH

Viaon (ML)
a) Na ypdyete TToIa a6 TIG dUO (2) KAPTTUAEG, A ) B, avTioToixei og KABe ogU.
A - HX
B-HWY

(nov.1)
B) Na aimioAoyAoETE TNV ATTAVTNON 0AG OTO £PWTNMA () ME avapopd oTa dedopEVa TNG
KAUTTUANG Kal OoTIG 0TABEPEG DIACTAONG TWV OEEWV.

H o1aBepd didoTaong Tou HW gival peyaAutepn atmd autr) Tou o&éwg HX.
EmropévwcTrepioodtepa popia dinatavral apa YeyaAltepn [H'] TTou odnyei ot
XOuNAGTEPO pH. ATTé Ta dedopéva ThG YPAPIKAG TTapdoTaong N KAUTIUAN B ue
xapnAoéTepo pH avtioToixei oto HY

(Mov.3)

y) Na egnyioete yiati amraiteital o idlog OyKoG TOU PETPOU YIA TNV £E0UBETEPWON TWV
OUo diaAupdTwyY ofEwv. (nov.2)

Ta duo o&éa cival HOVOTTPWTIKA GPa OTOIXEIOPETPIKN avaAloyia Toug ue To NaOH 1:1
0&éa TG idlag ocuykéEvTpwaong idlog dykog dapa idia mol. ETropévwg atraiteital o idlog
OYKOG TOU WETPOU.

0) Na utrodeigete oTnVv KaUTTUAN B éva onueio (¢) étrou uttdpyel uévo pubuIoTIKG
d1dAupa Kal éva onueio (@) 6trou uttdpxel HOvo AAaG.

(Mov.1)
€) Na uttoloyioete To apxikd pH Tou 0E£0G TTOU QVTIOTOIXEI OTNV KAUTTUAN A.

(nov.1)
HX === H" + X
[H] = /Ko&.Coé =+/(1,8.1075 .0,1) = 1,4.10° mol
pH = - logH*= - log 1,4.10°= 2,87

oT1) Na dnAwoeTe, dikalohoywvTtag, av o deiktng, HA, pe Kya= 10 3 givar katdAAnAog yia
TIG TTIO TTAVW OYKOUETPHOEIG. (nov.2)
pKs = - logKs =3 wvn eKTPOTINAG OcikTn pPKs = 1= 2 péXp! 4.
Eival akatdAAnAog a@ou n epydaoiun Tou {wvn gival eKTOG Tou eUBUYPAUPOU TUAHATOG TNG
KAUTTUANG £C0UBETEPWONG.



EpwTtnon 9
A. Na dnAwoeTe Kal va dIKAIOAOYNOETE TTOIEG ATTO TIG AKOAOUBES TTPOTACEIS Eival CWOTEG
Kal TTo1EG AaVOAOUEVEG:

a) Ta nAekTpodvia Tng idlag oTIBadag €xouv Kal Toug 4 KRavTikoug apiBuoug idioug.

Nd&Bog n 1t |I=n-1 m, = -, +l

ms= +1/2, +1/2

B) Ta nAekTpdvia TG idIag UTTOOTIRAdAG £€XOUV TOV iBI0 KUPIO KBAVTIKO apIOPO Kal ToV idIo
aliouBIakod KBaAvTIKO apiBuo.

ZwaoTo. Na K&Be n avTIoToIXEI O€ TUYKEKPIPEVN UTTOOTOIRADA.

y) To udaTiké didAupa Belkou o186APOU OYKOUETPEITAI e UBATIKO dIdAupa
UTTEPUAYYQVIKOU KaAiou oTnVv TTapoudia udaTikou dIaAUUaTog VITPIKOU 0E£0G

Na&Bog. Aev ptropei va xpnoiyotroinBei HNO; eme1dn ival Ioxupd ogeidwTikd Kal Ba
avTtaywvifete To UBATIKO BIGAUNA UTTEPUAYYAVIKOU KOAIOU PE QTTOTEAECHA VO KOTAVOAWOEI
AydTEPOG OYKOG TOU PETPOU Kal Ba 0dnynoel o€ apvnTIKO o@AAua. XpnolpoTrolgital H,SO,,

®) H miur Tou pH Tou udartikou dlaAupaTog ogikou o&éog, CH3;COOH, peiovetal av o€ auto
TPOCTEDEI PIKPr TTO0OTNTA OTEPEOU ofIkoUu vaTpiou, CH;COONa.

CH;COOH —=— CH;COO + H°

—~——

CH;COONa —> CH,COO + Na'

Nd&Bog augavete [CH3COO- ] n X.I. petatomideTan apiotepd (Apxr Tou Le Chatelier), peiwvetal
[H'] ka1 To pH augdvere.

£) H nAekTpoviakr doun 1s°2s°2p*3st avTioToixei o€ Sieyepuévn katdaTaon.

Nd&Bog. Aigyepon gival N petafaon nAekTpoviwy aTréd pia uttooTolBdda oe AAAn oTnv idia kKupia
oToiBada. Edw eival perafacn atod tnv kupia otoifdda n=2(L) otnv oToIfdda n=3(M).

(nov.5)



B. Moio atmé 1a akdAouBa diaypduuaTa TPOXIAKWY gival adUuvato CUPQWVA PE TNV
atrayopeuTiki apxn Tou Pauli. Na dikaloAoyrjoeTe Tnv €TTIAOYA 0AG.

9 W OOO
B W® OOO
WOH® OOO®
AW LOLW

270 id10 TpoXIoKS OV YiveTal KAl TO BUO NAEKTPOVIA VA £XOUV TO idI0 spin. (+1/2) TpéTTel
ms = +1/2,-1/2

(Mov.1)
I". Mola/eg atrd TIG TTAPAKATW NAEKTPOVIOKEG DOUES AVTIOTOIXOUV O€:

i. Bepehidn KatdoTaon atopou B

ii. Oleyepuévn KaTdoTaon atopou d

ii. doun 16vTOGg O,y

a) 1,Mg: 1s?2s?2p® dopr] 16VTO¢
B) oF: 1s%2s%2p® BepeAIIBN KATAOTAON GTOHOU
y) 17Cl: 1s%2s?2p®3s?3p°® douR 16vTog
d) C: 1s%2s'2p® dleyepUEVN KATEOTAON ATOHOU
(bov.4)

10



Epwrtnon 10

A .Z€ DOKIUAOTIKO CWANVa TTou TTEPIEXEI UDATIKO dIGAUa UdPOXAWPIKOU 0EE0G KATaypPAPETal N
Bepuokpaaia pe TN XpAoN BEPUOUETPOU OTTWG PAiVETAI OTO TTIO KATW OXNAMa ( apXIKA
£vOEILN).ZTNV CUVEXEID TTPOCTIBETAI TAIVIA Jayvnoiou Kal Kataypd@etal TTAAI N Bepuokpaaia
(TeNIKN €vOeIEn).

O1 800 ouaieg avTidpolv CUPPWVA PE TNV TTIO KATW avTidpaon:

ﬂ —35 35
|_w Beppopetpo -
3 30 30
— 25 2

Apxu(r'] TE)\IKI"]
évdeIEn évdeIgn

Mg  + 2HCI — MgCl, +  H,

Na ypAWeTe TTOIEC OUTIEG ATTOTEAOUV TO CUCTANA OTNV TTIO TTAVW avTidpaon.

(Mov.1)
Mg, HCI, MgCl, (H2)
Na ypdwyeTe duo UAIKA TTou aTToTEAOUV HEPOG TOU TTEPIBAAAOVTOG
(uov.0,5)
AOKINOOTIKOG CWAAVOG, BepuOUETPO.
Na ypaweTe pia petaBoAr mou Ba TTapartnpenbei oTto TePIBAAAOV
(nov.1)

AU¢non Tng Bepuokpaaciag.

Na ava@épeTe KaTd TTOCOV N EVEPYEIA TOU CUCTAUATOG Kal TOU TTEPIBAAAOVTOG
augntnke A PEIONKE.

(nov.0,5)
H evépyela Tou OUOTAPATOG MEIWBNKE VW N EVEPYEID TOU TTEPIBAAAOVTOC AUENBNKE.

11



B. AivovTai 1m0 KATW Ta £vepyEloka diaypdupaTa duo avTtidpdoswy A kai B.
Na Ta JEAETAOETE KAl VA ATTOVTACETE OTIG EPWTHOEIG TTOU AKOAOUBOUV.

A A
Mg + 72 O (9) E NO)
5 avTIdopwVvTa % TTPOIOV
0
0 a
N A
A MO mi| % New + %0
LN I A s a avTIBPWVTA
a TTPOIdV
Mopeia avtidpaonc Mopgia avtidpaonc
ANTIAPASH A ANTIAPASH B

a) 1. Na ypawete kal va €€nyfoeTe o€ trola atrd Tig dUo avTIOPACEIS N evEPyEIQ TOU
OUCTAMATOG AuEAveTal KAl O€ TTOI0 PEILVETAI.

(Mov.0,5)
Avtidpaon A —>  PEIWVETAI
Avtidpaon B —> audavetal
. Na xapakTnpioerte Tig dUo avtidpdoeig, A kai B, wg eEwBepun A evdOBepun.
(Mov.0,5)

Avtidpaon A —>  £&wBeppn

Avtidpaon B —>  evdbBepun

B) Na ypdwete Tnv BeppoxnpikA e€iowaon Tng avtidpaong A. Aivetal n TTAnpogopia 611 n
evBaATtria Tng avmidpaong o€ ammoAuTn Tiun ivar 601,8 KJ.
(nov.1)

Mg + O, —> MgO AH = -601,8 kJ

12



I". Zag divovral Ta diaypauuata Q kai Z.

Aldypapua Q Aldypapua Z

10 c(mgI/L) ‘ .

0,6 hecfen i s
I NG ll | §
205 04 (It ;
© 0,2 toppCht™n %
A4 T )4 L

0 50 100 i —— —

t—s s 0 t(s)

a) Na emAégeTe TT010 didypappa ( Q A Z ) avagépeTal o€ TTOOOTIKNA (Hovodpopn) avTidpaon
Kal TTo10 o€ auidpopn avtidpacn. Na dikalioAoyNoeTE TTARPWG TIG ETTIAOYEG OQG.

(nov.2)
Aidypoppa Q —>  TT000TIKA avTidpaon
Aldypoppa Z  —>  au@idpoun avridpaon
B) MeAeTwvTtag 1o didypappa Z va ypdweTe yia TV KOs kautruAn |, I, Il av avTioToixei o€
TTpoidv | o€ avTiIdpwv. Na dIKAIOAOYACETE TNV ATTAVTNON OAG.
(Mov.3)
KAWTTUAN | Me Tnv TTGpodo Tou XPAVOU N CUYKEVTPWON augaveral.
KAUTTUAN |l

Me Tnv Tépodo Tou XPOVOU N CUYKEVTPWOT MEILETA.

KAUTTUAN I

TEAOZ MEPOYZ B’

AKOAOYOEI TO MEPOZ '’
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MEPOX " : Epwrthoeig 11-12
Na atraviioete o€ OAeg TIg epwTioElg 11-12
KdaBe opBn amravrnon BaduoAoyeital pe 10 povadec.

Epwtnon 11

2€ Mo oudda pabntwy g B'1d¢ng 666nke deiypa Aeukou 110U Kai Toug ¢NTrBnke va Bpouv
TOUG BaBuoug autou Tou IB10U (% K .0 TTEPIEKTIKOTNTA 10100 O€ 0EIKO 0&U)

O1 paBntég akohouBnoav Tnv 1Mo KaTw SlodIKaoia:

MApav 10mL 16100 kal To apaiwoav Pe vepd PEXPIS dykou 100mL (AidAupa A).

‘EKavav TPEIG OYKOUETPNOEIG, Hia TTPOCAVATOAITHOU Kal U0 aKpIBEiag XpNOIMOTTOIWVTAG KABE
@opd 10mL diaAupaTog A, pe pétpo didAupa NaOH 0,05M.

H 1m0 KATW €IKOVA BEIXVEI HEPOG TNG TTPOXOIDAG KE TNV ETTIPAVEIA TOU SIGAUNOTOG TOU PETPOU TTPIV
Kal JETG aTro TNV KABE oykopéTpnon akpiBeiag.

—12 —38 —3 ——28
— = — b=~
= = =1 E

— 13| B39 ——4 — 29
= | = = =
=14 | 40 = —30
1" oyKopETPNON 2" oykopétpnon

Na atravTioeTe oTa TTI0 KATW EPWTAMATA:

a) Na d¢gigete avaAuTIKd, pe Tn Bondeia TNG XNUIKAG €§icwaong , GAoUg Toug UTTOAOYIGHOUG TTOU
ékavav o1 JabnTég yia va uttoAoyioouv Toug Babuoug ¢idiou.
(Mov.5)
V1 =38,3-13,6= 24,7 mL
V2= 28,2-3,6=24,6 mL

V= 24,65 mL
0,05 mol NaOH 1000 mL
X=1,2325.10"° mol 24,65 mL

CH;COOH + NaOH —> CHs;COONa + H,O

1 mol CH;COOH 1 mol NaOH
X=1,2325.10° mol | 1,2325.10° mol

1,2325.10"° mol CH;COOH 10 mL
X=1,2325.10 mol 100 mL
Eival ka1 ota 10 mL apxikou udiou

1,2325.10“ mol CH;COOH 10 mL
X=0,12325 mol 100 mL
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Mr chscoon = 60

1 mol CH;COOH 60 g
1,2325.10° mol X=0,7395¢

Apa 7,4% k.0. 7,4°

B) Na utroAoyioeTe T POPIAKOTNTA TOU apXIKoU &1B10U.

(Mov.2)
1,2325.10* mol 100 mL
X=1,2325 mol 1000 mL
C=1,2325 M

y) O1 pabntég gixav an didBeon Toug dUo diagopeTikoug deikTeg (P kar W) katd Tnv o Tavw
OYKOMETPNON.

-4 -
Agiking P: Kp=10 Kal Agiktng ¥W: Ky=10 8
ng =4, pK5 = 8.
I. Na uttoAoyioeTe Tn {wvn EKTPOTIAG TOU KABE BEIKTN. (Mov.1)

Agiktng @: pKs+ 1= 3 péxpr 5.

Agiktng W: pKs+ 1= 7 uéxpr 9.

. Na emA€geTe Tov KatdAAnAo deiktn (P A W) yia TNV Mo TTAvVW OYKOUETPNON, OIKAIOAOYWVTAG
TNV €TTIAOYN OQG.

(nov.1)
KatdAAnAog deiktng W 81611 n {uovn EKTPOTING TOU €ival 0TO UBUYPANKO TUAMO TNG KAUTTUANG
ecoudeTéEpwong (0TNV aAKaAIKN TTEPIOXN)

. Na avagépete 11 €idoug o@aAua Ba TTpokUwel (BETIKO 1 apvnTikG) av KAveTe AavBacévn
emAoyn &¢iktn. Na egnynocTe. (nov.1)

ApvnTIKO Oo@GAha. To xpwua Tou O¢iktn Ba dAAale 1o ypriyopa Ba TapuaTiape tnv
oykouéTpnon ypnyopotepa. Apa  AlydteEpog Oykog HETpou  Ba  uttoloyifape  MIKPOTEPN
OUYKEVTPWON QYVWOTOU.
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Epwinon 12

A. Z& KAeIoTO doxeio oTaBepoU dykou 2 L eicdyoupe 4 mol N, kai 10 mol Hy,. Metd Tnv
ATTOKATACTOON TNG XNMIKNAG 1I00ppOoTTiag oTo doxeio TepiExovral 6 mol NHs.

+3H: g 2 NH3 )

—
~~

N2 @)

Na uttoAoyioeTe:

AH = - 22 kcal

i. Tnvamédoon Tng Mo TTévw XNUIKAS avtidpaong. (Mov.3)
No + 3Hz ) s=— 2NH3(q
2 TOIXEIOPETPIA 1 mol 3 mol 2 mol
ApXIKA 4 10 -
AvTidpouv/TTapdyovTal | -X -3X 2X
X. 1. 4-x 10-3x=1 2x=6 mol
V=2L
X=3 mol
1 mol N, 2 mol NH;
4 mol X=8 mol
3 mol H, 2 mol NH;
10 mol X=20/3 mol = 6,66 mol BewpnTIKA TIUN
ii. TIC CUYKEVTPWOEIG TWV TPIWV AEPIWV GTNV ICOPPOTTIAL.
(pov.2)

[Ny]=1/2M=0,5M
[Hy]=1/2M=0,5M

[NHs] =6/2M =3 M

iii. Tnv TR TNG 0TaBEPAG XNUIKAG I00ppOoTTiag, Ke TNG XNMIKAG e¢iowaong. Na ypdweTe Kai

TIG povadeg pétpnong Tng Ke.

K [NH3]? _ 3’ _ 9
¢ [N,].[H.] - 05.05 <~ 0,0625
HOVGBEC [mol/L]? B 1 _ L2

[mol/lL].[mol/L]® ~ [mol/L]? mol®

(Mov.2)

=144
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B. a) Na dnAwoete TTwg Ba petaBAnBei n 0 TTAvw XNMIKA 1I00ppoTTia (B0 HETATOTTIOTEI

o0ed1d, apioTepd N dev Ba perartomioTei) Otav peTaBdAoupe Kabéva aTrd Toug TTIo
KATW TTAPAYOVTEG:

i. Augavoupe Tn Bepuokpaoia. ApioTepd
Audvoupe Tnv TTieon eAaTTwvovTag Tov OyKo Tou doxeiou. Aegid
iii. Augavoupe Tn ouykEvTpwon Tou Ny AgCid

iv. TotroBeToupe KATAAANAO KATaAUTN. Kauid dev Ba PETATOTTIOTEI
v. ATtropakpuvoupe TrToootnta NH; Ag€ia

B) A6 TOoug TTIO TTAVW TTAPAYOVTEG VA ETTIAECETE £va TTOU QUEAVEI TNV ATTOdOC TNG
avTidpaong.

(Mov.3)
(), (i), (iv)

TEAOZ EZETAZHZ

H AiguBovTpia:

‘EAon Mapvepidou
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