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Odnyisg:
e To €€eTaoTIKG dOKipIo atroTeAEiTal aTTO evvéa (9) OeNIdEG.
e Na amavrnBouv kai Ta Tpia yépn A", B" kai '™ Tou dokipiou.
e To e€eTaoTIKG doKiplo Babuoloyeital pe 65 povadeg.
o EmTpémeTal n xprion yévo un TTPOYyPANPATICOPEVWY UTTOAOYIOTIKWV
MNXaVWV.

o Acev emiTpémreTal n xprion 610pOwTIKOU uypou 1 10pBWTIKAG TaIviag.

Xpnoipa dedopéva:

FpappopopIakog 6ykog, Vm =22 4 L Ap18u6g Avogadro, Na = 6,02x10%

Mep10diko6g Mivakag




MEPOX A': Epwtiicsigl -4

Na aTTavTioETe 0€ OAEG TIG EPWTHTEIG.
KaBe opbr atrdvrnon BaBuoAoyeital pe mTéEvTe (5) povadeg.

EpwTtnon 1

(a) Na xapaktnpioete WG 0pOES N AavBAOPEVES TIG TTAPAKATW TTPOTACEIG, YPApovTag dITTAQ OTO
KEVO KOUTAKI TO ypduua Z 3 To A avdAoya Pe To av n TTpoTaon gival cwaoTr 1 Aaveaouévn.
(3u)

‘Eva eAeUBepo aTopo OTaV aTTORAAEI NAEKTPOVIA QopTICETAI BETIKA.

O1 oOIOTTOANIKEG EVWOEIG £XOUV WNAG onpeia ThENG.

Au¢non TnNG Bepuokpaaciag augdavel T dIAAUTOTNTA TWV AEPIWV.

M| >|> ™M

To oTolIXgio, TOU OTTOIOU O ATOMIKOG apIBUOGS IcoUTal hE 12, gival HETAAAO.

Ta aAkévia gival ol GKUKAOI akOpeTTOI UBPOYOVAVOPAKES TTOU TTEPIEXOUV OTO
MOPIO TOUG £va TPITTAG BECUO.

To oTolixeio, TOU OTTOIOU O ATOWIKOG apIBuOG IcouTal e 10, dev oxnuaTidel 5
XNUIKEG EVWOEIG.

>

(B) Na emmAéEete, atrd Ta ETTOPEVA ATOUA, QUTA TTOU €ival ICOTOTTA HETAEU TOUG, BIKAIOAOYWVTOG

TNV ETTIAOYI) OQG. (2u)
A B M A uE
Ta dropa B kai A (1)
Eivar ic6Ttotra 1611 £X0UV TOV id10 ATOPIKO apIBus (Gpa ival dTopa Tou idIou XNUIKOU OTOIXEIOU) Kal
EXOUuV BIOPOPETIKO PACIKO apIBUo. (1w)
EpwTtnon 2
(a) Na oupTTANPWOoETE Ta KEVA OTOV TTAPAKATW TTiVOKA: (4,54)
Z0uBoAo Madikég Ap10p6g Ap10uog Ap1Op6g HAekTpovikn
owpartidiou ap1Buog (A) TPWTOViWV nAekTpoviwv | veTpoviwv Aoun
Cl 35 17 17 18 21817
SEa 32 16 18 16 2/8/8
Al 27 13 13 14 2/8/3
(B) Na xapaktnpioete 10 B¢i0, (S), WG HETAANO 1) AUETAAAO. (0.5u)

Eivar apétaAio



Epwtnon 3
(a) AivovTtal oI JOPIOKOI KOl CUVTOKTIKOI TUTTOI TWV TTI0 KATW OpYyaVIKWY eVWoewV (A — ZT):

A. C3Hs, B. CH3CH20H, T. CHa, A. CsHi2, E. Ci2H2, 2T. CH2=CHCH2CHz3s
Na TIG KATATAEETE OTIC TTIO KATW OPASES EVIOTEWV: (3)

i. AAkavia: I kar A
ii. AAkévia: A kal 2T
iii. AAKivia: E
iv.AAKOOAeG: B
(B) Na ypayete Toug poplakoug TUTTous (MT) Twv OpyavIKWwV EVWOEWV PE BACN TIG TTIO KATW
TTANPOQPOPIEG. (1)

I. AAKAvio pe Tpia dtoua dvBpaka: CsHs

il. AAKOOAN pe TTéVTE ATopa dvBpaka: CsHi120 3 CsH110OH

(y) Aivovtal ol yopiakoi TUTTOI TwV TTI0 KATW evwoewyv (A — E):
A. Na2CO3, B.C2H3O2Na, TI.CO2,  A.C3HsO, E.CsH1206

ATTé TIG evwoelg A - E va ypAWETE AUTEG TTOU OEV AVAKOUV OTIG OPYAVIKEG EVWOEIG. (1)
A (Na2CO3s) kai T (CO2)

EpwTtnon 4

To akéTUAOOOAIKUAIKO 0&U, KOIVWG AOTTIPIVN, XPNOIKOTTOIEITAI WG AVOAYNTIKO, AVTITTUPETIKO Kal
QAVTIQAEYHOVWOES PAPUaKO. 'Exel xnUIKO TUTTO CoHgOa.
(a) Na utrohoyioeTe:

1.Tn popiakn Tng paga. (W)
Mr=9x12 + 8x1 + 4x16 = 180

ii.Ta ypapudpia trou ¢uyiCouv Ta 0,25mol Tng¢. (1,5p)
1mol Ci2H22011 = 180g
0,25mol X10 X1=45¢g

iii. Tov apiBud Twv popiwv TNG TTou £xouv pada 30 ypaupdapla. (2u)
1mol CoHsOs4 = 6x10% pépia = 180g
X2 30g X2=1x10% pédpia
(B) Na avagépete 10 €id0¢ TNG €vwong auTtrig (opyaviki A avopyavn): Opyaviki (0,5u)
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MEPOX B': Epwrtiosig 5-7

Na a1TavTAoETE 0€ OAEG TIG EPWTACEIG.
KaBe opbn atrdvrnon BaBuoAoyeital pe déka (10) povaded.

EpwTtnon 5

(a) Na &¢€igete, xpnNOIMOTTOIWVTAG TA NAEKTPOVIA TNG EEWTEPIKNG OTIRAdAGS (OUUBOAa Lewis), Tov
TPOTTO OXNUATIOPOU TOU OECHUOU PETALU TWV OTOIXEIWV OTA TTIO KATW CEUYN. ZTIG TTEPITITWOEIG
(1) kau (ii) va dnAwoeTe TO €idOG TOU dECPOU KABWG Kal TOV XNUIKO TUTTO:

i. Tou aoBeaTiou, 20Ca kal Tou @Oopiou, oF (2u)
(1] [ L) -
e F$ =>Ca?2 {: F:}
o (1] (1)
Ca
.\ o0
°F$
(1]
Eidog deopou: lovTikog Xnuikog oo Ca k2 (1u)
ii. Tou Beiou, 16S kai Tou udpoyovou, 1H (2u)
PP ([ X ]
$Se oH *SeH S—H
g o0 |
e H H
H
Eidog deopou: MoAwpévog OuoIoTToAIKOG, XnUIKOG TUTTOG: HzS (1p)
iii. Tou oguydvou sO kal Tou oguydvou sO (2u)
{ ) [ )
e O 00 e0se 08 O=0
[ X ] ( 1 ] ( 1 ] [ X J

(B) Na ypdyeTe 1010 OTTO TIG OUTIEG TTOU OXNUATIOOTE GTO £PWTNUA () gival:
o 2TEPEN ouaia he KPUoTaAAIKA doury: CaF2 (0,5u)
e A¢plo duadidAuTo oTo vepd: O2 (0,5u)

E€nynon: To O:cival pia pn ToAwuévn opoloTroAIKr évwaon yi ‘autd Sev SIGAUETaI 0TO veEPS TTOU
givar évag TToAIKGG SIaAUTNG. «Ta duola diaAUouv Guolay (1)



EpwTtnon 6
(a) Na Bpeite Toug aTOMIKOUG apIBUOUG yia Ta oToixEia A Kal B xpnoigoTTolwvTag TIg o KATW
TTANPOPOPIEG. (2y)

e To oToixeio A dev oxnUaTiCel XNUIKEG EVWOEIG KAl £XEI OUO NAEKTPOVIAKES OTIBADEG.
e To oToixeio B oxnuarticel 16V Pe QopTio 27 Kal £XEl TNV id1a NAEKTPOVIAKT oMK PE TO apyo
18Ar.

ATOUIKOG ApIBUOG oToixeiou A: 2.8

ATouIKOG ApIBuOG oToIxeiou B: 2.8.6

(B) Ta ogeidia Tou Beiou eival aépia Ta OTToia TTPOKAAOUV TO QAIVOUEVO TNG O&IVNG BPOXNSG.
MoodtnTa 20 g Tou o&eidiou Tou Beiou pe TUTTO SOX, KaTtaAaupavel Oyko 5,6 L o€ Kavovikég
OUVOIKEG.

i.  Na utroAoyioete Tn OXeTIKA poplakA pala Tou SOx . (1)
Ta 20 g SOx karaAaupavouv 6yko 5,6L
Mr(g) SOx katahapBavouv oyko 224L => Mr=22,4x20/5,6 =80

ii.  Na utToAoyioETE TNV TIKK TOU X. (1)
MrSOx=32+16x=80 =>16x=80-32 =>16x=48 =>x=3

iii.  NaypdweTe TO XNMIKO TUTTO TOU TTI0 TTAVW 0&eidiou: SO3 (0,5u)

iv.  Na avagépete T0 €id0¢ Tou deaPoU aTo 0&eidIo auTd.: MNoAwpévog OpoioroAikog — (0,5u)

(y) Amé Tnv atmmobnkn evog yewpyoUu KAATTNKav @uTto@dpuaka. H acTtuvopia cuvélaBe éva
UTTOTITO, OTA TTATTOUTOIO TOU OTToiou Bpébnkav ixvn doTrpng okévng. H acTuvopia utroTrTeveTal
TTwg n dotrpn okovn gival aoBéotng (CaO) amd 10 MaTwHA TNG amoBAKNGS. O UTTOTITOG OPWS
onAwvel 011 TToTE dev UTTAKE OTNV ATTOOAKN Kal OTI N AOTTPn oKOvN TTou BpEbnke oTa TTaTTOUTOIO
Tou fTav atrd {axapn axvn (Ci2H22011) Tou Katd AdBoG €ixe TTatioel. Na eilonynBeite éva atrAd
TEipapa Ta aTroTEAEOPATA TOUu OTToiou Ba cag PonBrioouv va aTToQACioETE KATA TTOC0 O
UTTOTTTOG A€l TNV aAnBeIa ) OXI.

O aoBéotng (Ca0) eivar 1ovTikA €vwaon evw n {axapn axvn (Ci2H22011) ival opoIoTToAIKA

gvwan. (1)
O1 10vTIKEC evwoelc £xouv WNAG onueia TAENCG, VW Ol OUOIOTTOAIKEC EVWOEIC £XOUV XOUNAA
onueia TAENG. %)

Meipapa: 2& SOKINAOTIKO CWANVa TOTTOBETEITAI JIKPA TTOCOTNTA ATTO TNV oudia. O OOKIJACTIKOG
owAnvag Bepuaiveral oe AUxvo Bunsen. Av TTapatnpnBei TToAU ypriyopa 1ign 161€ N ouacia gival
Caxapn kai o UTToTTIToG Aéel aAnBela. Av OxI (dev TTapartnpeital ypriyopa TAgn, = XxpoOvog T¢ng >
3AeTTTd), TOTE N ouadia gival aoBE0TNG KAl 0 UTTOTITOG A€l WEPATA. (1)
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(©) Ze dUO dOKIPAOTIKOUG CWAAVEG TTOU TTEPIEXOUV PIKPR TTooOTNTA 1wdiou (12), TrpocTiBeTal
oTov éva CwAnva vepod kail atov dAAo TTeTpéAalo. O1 dUo cwAAveS avakivouvTtal wnpd.

Moia gival N TTapaThpnon 0To CWANVA UE TO VEPO; H,0 merpéhaio

AnpioupyeiTal ETEPOYEVEG Piyua R TO 1010 Ogv dIAAUETAL. (0,5u) ‘;—L ‘;—L
Moia gival N TTapatipnaon 0To CWANVA UE TO TTETPEAAIO;

AnpioupyeiTal OPOIOYEVEG HiyMa 1] TO 110010 dIAAUETAI KOl
AauBaveTal SIGAUMA UE IWDES XPWHA. (0,5u)

E¢nynoTe TG TTOpaATNProEI§ 0ag. L U P o

To 1wdio, I2 gival pia pn TTOAWPEVN OUOIOTTOAIKN £vwon Y1 ‘auTo dIOAUETAI OTO TTETPEAQIO TTOU

gival évag atroAIKog SIaAUTNG. «Ta dpoia diaAuouv Guolay (1M)
Epwtnon 7
(a) Na ypdayete TOUG CUVTAKTIKOUG TUTTOUG (2.T) TwV TTI0 KATW EVWOEWV: (1,5u)
i) Bout-1-ivio ii) TTpOTTAV-2-0AnN i) 2-peBuAofoutdavio
CHsCH2C=CH CH3CHCHs CH3CHCH2CHs
| |
OH CHs
(B) Na ovoudoeTe TIG TTI0 KATW OPYAVIKEG EVWOEIG: (3M)
i) CH3CH2(]3HCH3 ii) CH3CH2CH3 i) CH3CH=CHCH2CH3
OH
Boutdv-2-0An Mpotravio Mévt-2-évio
iv) CH3C|3HCH3 V) CH2=CCH2CHs Vi) (|3H2CECCH3
CHs Hs CHs
2-pEBUAOTTPOTTAVIO 2-péBuAoBourt-1-Evio MevT-2-ivio

(y) AivovTtai o1 o Katw opyavikéG evwaoelg (i) Ewg (vii):

jZH3
i) CsHs ii) CHsCH2C=CH i) CHsC=N iv) CH3CH2CHCH3
v) CH2— CH2 vi) CH2CH2CHz2 vii) CHs-CH-CH2-CH-CHs
| | | |

CH2—-CH: CHs CH2CHs CHs CHs



Na ypdyeTe TTOI0/EG ATTO AUTEG AVAKOUV OTIG TTIO KATW KATNYOPIEG:

o KUKAIKEG: V (0,5u)
e AKOpPEeOTEG: | Kal i (1)
e AlakAadIOPEVEG: IV KOl Vil (1)

(©) e 250 g atrooTaypévou vepou TTpocBéToupe 25 g NaOH. Na utrohoyioete TNV % w/w
(%K. .). TTEPIEKTIKOTNTA TOU BIAAUPOTOG TTOU TTPOEKUWYE. (1)

2759 dlaAupaTtog - 25¢g

100g di1aAUpaTog Xg X=91g = 9,1%w/w
(€) i. Na utrohoyioeTe TNV TTO0OTNTA TNG AIBAVOANG o€ mL, TTou Ba TTEPACEl OTO QiU Yag, av
KatavaAwooupe 250ml kpaoi 12° (12%v/v) . (1)
100mL kpaoaoi - 12 mL aiBavoAng
250mL dioAupaTOog X mL X =30 mL aiBavoAn
ii. Na ypdayete Tov Mopiaké Kal ZuvtakTikO TUTTo TG aiBavoAng. (1)
M.T.. C2HsO 2.T.. CHsCH20H
MEPOZ I":

Na atravriioete otnv epwTtnon 8. H opbn atmrdvrnon BabuoAoyeital pe dekatrévre (15) povaded.

Epwtnon 8
(a) ZTnV 1Mo KATW YPAQIKN TTapdoTacn TTapoucidleTal n JETAROAN TNS SIAAUTOTNTAC TWV OUCIWV
X kal Y aT1o vepd o€ ouvdpTnon UeE TN BepPokpaaia.

11
10
9

AwAutdtmra
(g ouoiag/ 100 g vepou)
(2]

0 10 20 30 40 50 60 70 80 90
©epuoxpacia (°C)



Na aTTavTiOETE OTIG EPWTACEIG TTOU aKoAouBoUv ue Bdon Tnv MO TTAVW YPAQIKNA TTapdoTtaon:

Na ava@épeTe TN QUOIKN KOTACTOON TWV EVWOEWV X Kal W diIkaloAoywvTag Tnv
atrdvTnon oag. (1p)
Eival otepe€g B16TI e TNV auénon Tng Beppokpaciag auéaveral kal n dIAAUTOTNTA TOUG.

Na Bpeite 1déon ival n diaAutdtnTa TnNG ouciag X otoug 50°C. (1)
5g/100g H20

Na Bpeite o€ TToI0 BEPUOKPATIa PTTOPOUE VA TTAPACKEUACOUUE KOPETHEVO DIGAUNA
TTou va TrepIExel 0,5 g ouaiag W og 20 g vepou, KaTaypda@ovTag T0 CUAAOYIOPO OOG.

0,59 - 20gH0

Xg 100g X=2,5¢9 2w

H diaAutotnta Tng ouaciag W eival 2,59/100g H20 oTtoug 30°C.

2¢ OUO TToTAPIa TTOU TTEPIEXOUV TO KaBéva 100 g vepou aToug 60°C TTpooBEéTouuE
EeXwpIoTa 6 g ouciag X, oTo €va kal 6 g ouciag W, oto GAAo. Na xapakTnpioeTe Ta
avTtioTolXa dIaAUUATA TTOU TTPOKUTITOUV WG KOPETHEVA ] AKOPEDTA, DIKAIOAOYWVTAG TNV
aTTAVvVTNOr| 00G. (3M)

e H diaAutotnTa TnG ouciag W oToug 60°C cival 7g/100g H20. Apa agou
TTpooTEBNKav 69, TTOOOTNTA WIKPATEPN OTTO TN YEYIOTN, => AKOPECTO

e H dioAutdTNTa TNG ouoiag X otoug 60°C eival 6g/100g H20. Apa agou
TTpooTéBNnKav 69, TTOCOTNTA iON YE TN PEYIOTN, => KOPECTHUEVO

2¢€ 450 g vepou og Bepuokpacoia 40°C, dIaAUONKe n atraIToUPevn TTOOOTNTA TNG oUaiag X,
WOTE va TTPoKUYEl KOPeOHEVO didAupa. Na uttoAoyioeTe TNV TTOOOTNTA TNG OUCiag X TTou
Ba kaTaBubioTei wg iCnua, av helwbei N Bepuokpacia Tou dIOAUPATOG 0TOUg 25°C.  (21)

H diaAutdéTnTa TNG ouaiag X otoug 40°C eival 49/100g H20.

= 49 - 100gH220
Xg 450 g X =18¢g

H diaAuTtotnTa TG oudiag X otoug 25°C eivan 2,5g9/100g H20.

= 259 - 100gH20
Xg 450 g X =11,25¢g

H troodtnTa TNG ouaiag X tmou Ba karaBubioTei wg iCnua = 18 — 11,25=6,759g



Vi. Na utroAoyioete TNV %K.J. (% wiw) kopeopévou dialupartog TnG évwong W otoug 60°C.

(2u)
H diaAutoTtnTa 1nG ouciag W otoug 60°C eivanl 79/100g H20.

= 7gW¥ Tmepiéxovral oe 107 g diIaAUpATOg
X g 100 g X=654g => 654%w/w

(B) Na xapaktnpioete WG 0pBEG 1) AavBAOPEVEG TIG TTAPAKATW TTPOTACEIG, YPAPOVTAG DITTAQ TO
ypauua Z ) To A, avédAoya pe 10 av n rpdTtacn gival cwaoTh ) AavBaouévn. Na dikaloAoyroeTe
TNV ATTAVTNOT 0ag OTIG TTpoTdoel (i) kai (i) (4p)

i. Mg tn Bépuavon diaAuuartog dlogeidiou Tou dvBpaka COz2, N TTEPIEKTIKOTNTA TOU PEIWVETAI.
z
ii. Mg 10 dvolyua QIGANG avayukTIKOU, TTapaTnPEiTal a@piouog. =
iii. Mg Tnv TPooBNKN vepoU ae aAaTOVEPO, N TTEPIEKTIKOTNTA auEdveTal. A

iv. Kopeouévo didAupa NaOH Beppuaiveral, oTroTe JETATPETTETAI OE OKOPEDTO. X
I. Mg tnv au¢non TnG Bepuokpaaciag n SICAUTOTNTA TWV AEPIWV UEIWVETAI, CUVETTWG,
TToooTNTa CO2 ATTOPAKPUVETAI ATTO TO dIAAUUA, JE ATTOTEAEOUA N TTEPIEKTIKOTATA
TOU QIOAUPATOG VA PEIWVETAL.
ii.  Me 10 dvolypa @IGANG TOU AVAWUKTIKOU PEIVETAI N TTIECN, N OTTOIO TTPOKAAEI

MEiwoN TNG BIOAUTATNTAG TOU AEPIOU OTO AVAWUKTIKO. AUTO £XEI WG ATTOTEAEOUA

va OTTOPAKPUVETAI a€PIO aTTO TO AVAWUKTIKO UTTO Hop®r QUCaAidwy (a@pIiouog).

Ol EIXHIHTEX O ZYNTONIZTHX O AIEYOYNTHZ

Mewpyia MNagitn AyaBokAng Katoovoupng B.A. Avdpéag lwone

MNwpyog Eupitridou

Tpoodia lNitpou lMNepikévin



