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e TO EZETAZTIKO AOKIMIO AMNMOTEAEITAI ANNO AEKA (10) ZEAIAEZ.

e To eeTaoTIKO dOKipIO BaBuoAoyeital pe eENvTaTTéVTE (65) HOVADEG.

e Na amravrioere Kal oTa Tpia (3) pépn A’, B kai I Tou £§eTa0TIKOU SOKIMiOU.

e Na ypAWETE TIG ATTAVTAOEIG OOG OTO £LETAOTIKO SOKIiMIO, OTOV KEVO XWPO, HETA
a1rd KAade epwTnoN.

e Emrpémeran n Xxpion Un mPOoypapMATI(OMEVNG UTTOAOYIOTIKAG MNXAVAG.

e Na ypA@eTE HOVO ME TTEVA XPWHATOG MTTAE.

e AmrayopeUeTal n Xpnon 510p8wTikKoU UAIKOU.

XPHZIMA AEAOMENA

2XETIKEG OTOMIKEG padeg, Ar: H=1 C=12 N=14 O0O=16 S=32
Fpappopopliakdg 6ykog, Vm =224 L
Ap18u6¢ Avogadro, Na = 6,02x10%




MEPOX A": Epwrtiosig1 -4
Na atravrioeTe o 0Aeg TIG EpwTHOEIG 1 — 4.
Kabe opBn atrdavrnon BaduoAoyeital pe mévre (5) povadeg.

EpwTtnon 1
To aviov F 1repiéxer 10 vetpévia kai 10 nAekTpdvia.
(a) Na Bpeite TOV ATOUIKO Kal TOV padikd apiBud Tou artouou Tou F. (M- 2)

ATOHIKOG OpPIBPOG: ........... Madikog aplBuodg: ...........

(B) Na ypawyeTte 11010 / TTOI0 ATTO TA TTI0 KATW ATOMA 1 10VTA £XEI / £X0UV TOV id10 apiBud
NAEKTPOVIWYV e TO 16V F:
11Na, 12Mg™, N¥ (M- 1)

(y) Na ypdwete TNV nAeKTPOVIKH Sopr Tou atépou Tou F Kal Tou 16vTog Tou Mg®*.
F e MO T e, (u. 1)

(®) Na ovopdoeTe 10 €id0G TOU XNMIKOU BEGUOU TTOU PTTOPEI va oXNUATIOEl TO ATOPO TOU
oToixeiou F pe To atopo Tou oToixeiou Mg. Na dikalohoyrioete Tnv atrdvinonl cag. (M. 1)

EpwTtnon 2
AivovTal ol Mo KATW XNUIKEG EVWOEIG:

l. CH3CH3 1. CH3CH:CH2 1. CH3ﬁCH3 Iv. MgCO3 V. CH3CH2CEN
O

vi. CH=CH vil. C3Hy viil. CH,=CHCH,0OH IX. CO; X. CH3CH=0

Na dnAwoeTe TToIa / TToIEG ATTO TIG TTIO TTAVW XNUIKEG EVWOEIG AVAKEI / AVIKOUV O€: (u. 5)

(Mia xnuIKA évwon PTTopEi va XpnoiyoTroinBei TrepiocdTePO aTTd Jia @opd 1 Kal KabBdAou)

() OVOPYOVEG EVIIOEIG ..ttt etene et ete et e e et e e e e e e e e e e e e e et e e e e e e e e e e e e e e e e e en e e e eees
(B) KOPEOHEVOUG UDPOYOVAVOPOKEG . .euueetttne et et etee et e e et e e et et et e e e e e e e e e e eaenaenens
(Y) OKOPEOTEG OPYOVIKEG EVIUIOEIG . eneneneeetanene et eneeeteae e et et et et e et et e et et e e e a e e e eaeneaeenas
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EpwTtnon 3

To 1o kKaTtw diaypaupa TTapouciddel Tn JETABOAN TNG dIAAUTOTATAG OUO ouaiwy A kail B, evog

agpiou Kal evog oTepeoU, o€ KATTOI0 BIOAUTN O cuvApTNON KE Tn Bepuokpaaia:
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Na aTTavTioeTe OTIC EPWTACEIS TTOU aKOAOUBOUV pe BACN TO MO TTAVW dIAYPAUMA:

(a) Na ypayerte tToia a11d TIG dUO ouacieg A ) B cival aépia kal va dIKaloOAOYACETE TV

ATTAVTNON 00G.

(y) Ze doyeio Tmou Trepiéxel 100 g diaAuTn atoug 60 °C trpooTiBevTal 3 g ouadiag B.
Na xapakTnpioeTe TO dIGAUPA TTOU TTPOKUTITEI WG KOPETHEVO ] AKOPECTO Kal va

OIKAIOAOYNOETE TNV ATTAVTNON 0OG.

() Ze 300 g diaAuTn, o€ Beppokpacia 40°C, dIGAUONKE N aTTAITOUPEVN TTOCOTNTA TNG OUCIOG

B, £101 TTOU va TTpoKUYEl KOpEOHEVO BIGAUMA, Xwpig TRV KaTtaBubion 1ICAuaTog.

Na uttoAoyiceTe TNV TTOCOTNTA TNG ouaiag B TTou Ba kpuoTaAAwBEi (kaTaBubioTei wg

ilnua), av peiwBei n Beppokpaacia Tou dlaAupatog otoug 20°C.

(M. 1,5)



Epwtnon 4

To di0¢eidlo Tou Beiou, SO,, gival Eva AXPWHO TOGIKO AEPIO PE ATTOTTIVIKTIKA HUPWOIA.
MoodétnTa agpiou dio&eidiou Tou Beiou, SO,, Cuyicel 16 g.

Na uttoAoyioeTe:

(a) Tov apiBusd TWV Moles TTou TTepIEXOVTal OTNV TTIo TTAvw TToooTATA SO). (M. 1,5)
(B) Tov 6yko 1Tou kKataAapBavel n Mo Tavw TToooTnTa SO, o€ ouvlnkeg STP (M. 1)
(y) Tov apiBuod Twv Popiwv TTou TTEPIEXOVTAl TNV TTI0 TTévw TToooTNTa SO,. (M. 1)
(®) Tn paca evog popiou SO.. (M. 1,5)

MEPOX B": Epwtioeig5—-7
Na aravrioeTe o€ OAeg TIG EPWTAOEIG 5 — 7.
Kafe opBn atravrnon BaduoAoyeital pe déka (10) povadeg.

Epwinon 5

AivovTtal Ta TTapakATw XNHUIKE OTOIXEIA JE TOUG ATOMIKOUG TOUG aplOuoug.
(Ta oUuBoAa TwV OTOIXEIWV BEV €ival TA TTPAYUATIKA)

2A sB 1l 17 20E
(a) Na ypdawete TNV NAEKTPOVIOKA OOMI TWV TTIO KATW XNUIKWYV OTOIXEIWV: (M. 2,5)
2A .............. gB .................. 11F  eereeeraraaas 17A ................ 20E ...................
(B) Na emmAéEeTe TO OTOIXEIO TTOU TAIPIALEI O KABEUIA ATTO TIG TTEPIYPAPES TTOU AKOAOUBOUV:
(M. 2,5)
I EXNuoOTiCel 16vTa TOU TUTTOU X25
. OAa ta NAekTPOVIA TOU €XOUV TNV idla evépyeia .

m. Zxnuaricel pe 1o udpoyovo ( 1H ) opolotroAiknA évwan Tou TUTTOU HX
Iv. ZXnuatifel OITTAG OJOIOTTOAIKO OO TOU TUTTOU X2 i,

V. Zxnuartilel ye 1o udpoyodvo ( 1H ) lovTikf évwaon Tou T0TTOoU XH L.
4



(y) 1. Na d¢ig¢ete TOV TPOTTO OXNUATIOPOU TNG £VWONG PETAEU TwV oToIXEiwv E kai A,
XPNOIMOTTOIWVTAG T NAEKTPOVIA TNG £CWTEPIKNAG OTIBAdAS (CUUBOAa Lewis). (M. 2)

. Na ypdyete Tov XnUIKO TUTTO TNG £VWONG TTOU OXNUATICETAI HETAEU TWV OTOIXEIWV
E kai A. (M. 0,5)

n. Na xapaktnpioeTe 10 €id0G TOU OECUOU TTOU OXNMATICETAI JETAEU TWV OTOIXEIWV
E kai A. (b 0,5)

(®) Na d¢itete TOV TPOTTO OXNUATIOUOU TOU Popiou PETAEU dUO aTdPwyY Tou oToIxXEiou B,
XPNOIMOTTOIWVTAG T NAEKTPOVIA TNG ECWTEPIKNAGS OTIBAdAGS (CUMPBOAa Lewis). (M- 1)

(€) Na egnyAoeTe TNV TTI0 KATW dRAWON: (M. 1)
To TAypa TG Evwaong TTou oxnuaTifeTal ueTagl Twv oToixeiwyv I kar A TTapouaciadel
NAEKTPIKI aywyIhoTNTA.

Epwtnon 6

2€ Mo Opada padntwy TNG A” Aukeiou avaTtédnkav TECCEPIC TTEIPAPATIKES OIadIKATIEG.
A@oU SIaBACETE TTPOCEKTIKA TA TTEIPAUATA TTOU €KAVE N OMAda Twv hJaBnTwy, KABwG Kal Ta
atmmoTeAéopaTa TToU KaTéAngav o€ PEPIKA aTrd Ta TTEIPANOTA, VA ATTAVTACETE OTIG EPWTHOEIG
TTOU aKoAouBoUV:

Meipaua 1:

>& OOKINOOTIKO owARva heTEPepav 2 mL Aadiou, oTn ouvéxela TTpdaBecav 3 mL TeTpeAaiou
Kal avakivnoav (wnpd. AKoAoUuBwg¢ dgnoav TO Hiyha o€ npeyia.

(a) Na ypdayeTe TI AVvOPEVETAI VA TTAPATNPACOUV OI HaBNTEG OTO MHiyHa TTOU TTPOEKUYE.
(M. 0,5)



Meipaua 2:

A6BNkav oToug HaBNTEG BUO AYVWOTEG OTEPEEG EVWOEIG TIG OTTOIEG ovouaoav A kail B.
2KOTTOG TOUG ATAV VO PEAETAOOUV TO €i00G TOU BETPOU TOUG (OMOIOTTOAIKOG A 10VTIKOG) Kal va
OUYKPIVOUV TO onuEio TAZEWGS TwV OUO EVWOEWV.

O1 yaBnTég peTéPepav HIKpr TTooOTATA ATTO TNV évwon A o€ éva OOKINAOTIKO GWARVa Kal
MIKPA TTO0OTNTa 11O TNV £€vwon B o€ 6eUTEPO SOKIUACTIKO CWANVA. 2Tn OUVEXEID, BEpuavay
ME TTpOCOXN TOug BU0 CWANVES 0TR @AGYa Tou AUXvou Bunsen. Me Tn BonBeia evog
XPOVOUETPOU, HETPNOAV TO XPOVO TTOU ATTAITEITAI yIa va AIwWoe€l n KABe évwaon. Av 0 XpOvog
auTog EeTTEpVOUOE Ta Tpia AeTTTd, TOTE SIEKOTITAV TN B€pPavon.

Mapatipnoav o011 n évwon A Alwvel o€ Xpovo Aiyotepo atrd Tpia AeTTTd, evw n évwon B oxi.

(a) Na avagépete 10 €id0G TOU OEOUOU TwV dUO evwoewv A Kal B. Na egnynoere tnv

ATTAVTNOT 0ag KAVOVTAG ava@opd Kal 0To onueio THEEWS TOUG. (M. 2)
(B) Na ypdawyeTte tToia a11d TIG M0 TTAVW £VWOEIG A Kal B ptTopei va eivai: (M- 1)

I. To XAwplouxo vartpio, NaCl  .................

. 1o Bevloikd otu, CgHsCOOH  ................

Meipaua 3:

2€ OUO OOKINOOTIKOUG CWANVeG A Kal B peTépepav PIkpr TToodTNTa OTEPEOU 1LWAIOUXOU
KaAiou, Kl kail pikp] TToooTnTa 0TEPEOU VITPIKOU HOAUBOOoU, Pb(NO3),, avrioToixa.

2Tn ouvéxela Tpdobecav o€ KABE SOKINAOTIKO CWARva 3 mL atTooTayuEVOU vEPOU Kal
avakivnoav 10 TTEPIEXOUEVO TOUG €vTova. AKOAOUBWG PETEPEPQAV TO TTEPIEXOPEVO TOU CWAAVA
A oTO TTEPIEXOPEVO TOU CWANVa B Kal dpnoayv TO hiyua TToU OXNMATIOTNKE O€ NPEWIa.

(a) Na ypdayeTe TI AVOUEVETAI VA TTOPATNPACOUV Ol abnTéG OTav TTPOCHECAV ATTOOTAYUEVO
VvEPO O0TOUG OWAARVEG A Kail B. (b. 1)

(B) MeTd TNV pHETOQOPG TOU TTEPIEXOUEVOU TOU OCWAAVA A OTO TTEPIEXONEVO TOU CWARva B,
Ol JaBNTEC KATEANEQV OTO CUUTTEPACHA OTI TTPAYMATOTTOINONKE XNMIK avTidpaaon.
Na ava@épeTe TTOI0 ATAV TO ENPAVES ATTOTEAECUA TTOU TOUG 08 ynOE€ OTO TTIO TTAVW

OUUTTEPACHQ. (u. 1)
(Y) Na ouPTTANPWOETE TN OXETIKA XNMIKA avTidpaon TTou TTpayuaToTToIEITAl: (M. 1)
KI  + Pb(NO3); — P T



Meipaua 4.

ZnTABNKE aTTd TOUG NOBNTEG va TTapackeudoouv 250 mL udartikou diaAupatog NaOH
8% K.0. (W/v). O1 yabntég Cuyioav Pe akpiBeia Tnv atrairoupevn ToodtnTa NaOH Kai
TTapaoKeUuaoav 1o dIGAUUA CUP@QWVA UE TIG 0dNYIEG TOU EpyacTnPIaKOU Toug BIBAiou.

(a) Na utrohoyioeTe Tn pala o€ ypauudpia Tou 0TEPEOU TTou CUyIoav Ol JabnTég yia TV
TTOPACKEUN TOU TTIO TTAVW BIAAUUATOG. (M. 1)

(B) O1 paBbnTég KATA TNV TTAPACKEUN TOU TTIO TTAVW dIOAUPATOG TTIPd0BEcav TTOOOTNTA
QATTOOTAYMEVOU VEPOU OTNV OYKOMPETPIKA QPIGAN Kal EETTEpaAcav TN xapayn Tne.
Na e€nynoete TTwG Ba €TTNPEEACTEN N TTEPIEKTIKOTNTA TOU SIAAUUATOG. (b. 1,5)

Epwinon 7

A. ZTnV €TIKETA EVOG ITTOUKOAIOU KPOOIOU avaypd@eTal OTI N TTEPIEKTIKOTNTA TOU 0€ AIBaVOAn
givar 12% v/v.

(a) Na utroAoyioete TOoa ML aiBavoAng TTpocAauBAavel KATTOIOC, TTOU KATAVOAWVEI
250 mL kpaaiou. (p. 1)

B. Na oupttAnpwaoeTE Ta KEVA OTOV TTIO KATW TTIVAKA: (M. 5)

2UVTOKTIKOG TUTTOG Ovopa kara IUPAC

CH3CH,C=CH

TTpoTTaV-2-0An

CHaCHCH;
CHs

CH3(|3HCH:CH2
CHs

2-puebulofouTtav-1-6An




. Na xapakTnpio€eTe TIG M0 KATW TTPOTACEIS WG 0pBEC 1 AavOaOUEVEG. (M. 3,5)
Na dIkaloAoyAOETE TNV ATTAVTNOT 00G yia TNV TTpoTacn () uévo.

(a) O apIBuOG TWV UTTOATOMIKWY CWHAOTIOIWV OTO ATOUO TOU OTOIXEIOU

ToU apyUpou eivar icog e 155. Aivetar: 1% Ag

(B) MoodtnTa 32 g agpiou oguydvou, O,, KataAauBAavel ico OYKo UE
1 mol agpiou alwTou, No.

(v) Ta owparidia »Co kai > Ni gival Ig6ToTa.

(®) ZTov nAexkTpoviakd TUTTO Tou PCl3 uttdp)ouv Tpia Koivéa {euyn
NAEKTPOVIWV KAl EVVEQ PN KOIva Ceuyn.

AivovTal ol aTopIKoi apiBuoi: 15P kai 17Cl

MEPOX I': Epwtnon 8

Na atravrioere oTnv €pwTnon 8.

H op0n} atmravrnon BaduoAoyeital e 15 povadeg.
Epwtnon 8

A. To uypaéplo gival Piyua KopeoUEVWY USPOYOVAVOPAKWY.
BpéBbnke 611, TTooOTNTA 2,2 g £vOG aTTO TOUG UDPOYOVAVOPAKES TOU iyUATOG TOU UYpaEPiou
kataAapBaver éyko 1,12 L o€ ouvbrkeg STP.

(a) Na uTTOAOYIOETE TN OXETIKN MOPIAKK JACa TOU udPOYOVAVOPAKA TTOU TTEPIEXETAI OTO
UYpPaEpIO. (M. 1,5)

(y) Na ypdayete Tov OUVTOKTIKO TUTTO TOU TTIO TTAVW UOPOYOVAVOPAKA Kal VA TOV
OVOUGOETE. (b 1)



B. MNa tnv avixveuon Tou avBpaka Kal Tou udpoydvou € OPYAVIKH €vwan, N OpYAVIKr évwaon

Bepuaiveral o€ dokIPaoTIKG cwARva padi pe repiooeia ouoiag X. Ta TrpoidévTa NG Kauong
dloxeTevovTal PHE ATTAYWYO CWAAVA o€ SOKIJACTIKO CWARva B 1Tou TTepIExel dIGAupa P,

OTTWG PAiVETAI OTO TTIO0 KATW OXNHA:

cwAnvag B
CWARVOC A

(a) Na ypAWETE TO OVOUA TNG OUGTOG X, cooiieeiiieeeeeeeeeee e s

(B) Na ypdawete TO Gvoua Kal ToV XNUIKO TUTTO Tou dlaAupaTtog W TTou ToTTo0ETEITAI OTOV
OOoKINaoTIKO cwARva B. (M. 1)

OVOHO: ot XNMIKOG TUTTOG: evvivineenennnnen.

(y) Na ava@épete TO EUQAVES ATTOTEAEC A TTOU TTAPATNPEITAI OTOV CWARva B. (u. O,

(¢) Na ypawete TI avapéveTal va TTapatnEnBei oTa TOIXWHATA TOU OKIPNAOTIKOU GwAfva A
META TO TEAOG TOU TTEIpApaTOG. Na €ENYAOETE TNV TTAPATHPNON QUTH. (M. 1)

. e 340 g vepou diaAuovTal 60 g viTpikou vartpiou, NaNOs.
Na uttoAoyioete TNV % K.J. (W/w) TTEPIEKTIKOTNTA TOU BIGAUUATOG TTOU TTPOKUTITEL. (M. 1,5)



A. Mooétnta 2,8 g C4Hg kaiyeTal TTARpwWG pe oguydvo.
H xnuIkA e€iowaon TnNg avtidpaong Kauong TToU TTPAYUATOTTOIEITAI Eival N TTIO KATW:

C/Hs + 60, —— 4C0O, + 4H,0

(a) Na uttoAoyioeTe TOV OYKOo Tou agpiou dlogeidiou Tou avBpaka, CO,, TTOU EKAUETAI O€
ouvOnkeg STP. (M. 1,5)

(B) Na utroloyioete Tn pada Tou oEuyovou, O,, o€ ypauudpia TTOU ATTAITETAI yIa va
avTidpacel TTARPWG, PE TNV TTIO TTAVW TToooTnNTa C4Hg. (M. 1,5)

(y) Na ypdyete Toug TpEIG (3) CUVTAKTIKOUG TUTTOUG TNG TTIO TTAVW OPYAVIKAS £vong JE
Mopiakd TUTTO CyHg. (M. 3)

TEAOZ ESETAZHZ

O AIEYOYNTHZ

Nikog MpwTtoTtrarag
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