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Name:

Code; CYP

Oonyieg

Ipdoye to dvopa kot Tov Kodikd cov o kabe oeriba

To guidddio e&éraong avtd mepriaufdver 8 mpofiiuata, éva Hepodiko ITivake ko
€yet éxtaon 49 oeriduv,

‘Eye ot 61dBeom cov 5 dpeg yo va ohoxdnpdoeis Ty ebétacy. Oo Eekviioeig dTav
6oL d08ei eviolry START.

Xpnowonoinoe uovo 1o GTHAS Kui TV YIOLOYVIGTIKT Py oL Gov SOdTKE.

Oha 70 amotelonata Tpénet voL avarypdeovial 610 avTicToo KeTdAAnAo
tetpayevo. Ondnrote ypdpete extds 8¢ Bu Pabpokoyeitat. Na apdyepo va
pnowonoieic ™ nlow oeiibo tov xibe ebilov.

Omov ypetdletar yphpes Shovg Toug SYETKOUE VIOAOYIGHOTS 6Ta avTicTOLLO
Tetpayave. Bo népvelg Ohsg Tig povides, Y Tig ophig anavTioEiS, povo GTay
QuiveTal o TPOTOG OV EPYACTIKES.

Orav teherbosg my efétaon Torobémoe ta puAlidia oTo ehkeho mov divetar. My
COPUYNGELS TO PAKERD.

Bo apinet vo 6TARETROES va Ypaoeig ndhig Sobsl 1 evoln STOP.
Mn @byeig and m béon cov npw cov Sobei 1 oyeteh) odnyeia amd Tovg emanpTéC.

H enrionun Ayyiaxh Exdoon g ebétaong sivon ot Sidbeon cov, katdmy amripatod,
HOVO Y1t LEVKPIVICELS.
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Name; Code: CYP

Dvowkéc otabepéc, Tvmor ko
Eionoeig

Stabepd, Avogadro, Ny = 6.0221 x 10° mol !

2tabepd Boltzmann, kg = 1.3807 x 1078 1K

[Mayxoowae otabeps tov aspiov, R = 8.3145 JK mol™ = 0.08205 atmL-K " mol !
Toyomea ewtic, ¢ = 2,.9979 x 10° ms™

Yradepd Planck, i = 6.6261 x 107°* J-s

Méda nhextpoviov, m, = 9.10938215 x 107" kg

Standard wigon, P = 1 bar = 10° Pa

Atpoopotia] mieon, Pam = 1.01325 x 10° Pa = 760 mmHg = 760 Torr

Mndév g khipakeag Celsius scale, 273.15 K

1 nanometer (nm) = 107 m
1 picometer (pm) = 10" m
Eéiomon whhov, x° + 3 =
Emedvein kbichon,
Tepipetpog koxhov, 21nr
Oyxrog coaipuc, drrf3
Emodvewn coatpuc, 4t

Nopog mepiBroong tov Bragg: sin 0 = ni/2d

The 44" IChQ - Theoretical Examination. The official Cyprus version
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Name: Code: CYP.

INPOBAHMA 1 7.5% Tov suviiov,
a—i a-ii a-iii b c Problem 1
4 2 2 2 10 20 7.5%

a. Yépidia ko dhheg evdesic Tov Bopiov.

H Xnueta tov vopdiav tov Poplov avartiybnke apyxd and tov Alfred Stock (1876-
1946). lleprocdrepo and 20 ovdézepa popia vép1dioy Tov Popion e tov yevikd tomo BH,
éyovv 1on yapaxmpiotel. To amhodotepo vipidio tov Poplov eivon to Siopdvio, BoHs.

133 pm

epm — & £
B. a7 8\) 182°
A AY

H' H H

I Xpnowonohvtug o mepuxdto dedoudva va Bpsig 10 popiakd Tomo 500 Giiav
HEADV TG CEPaC Tov DIPWimY Tov Poplov A xou B (A xo B)

Ovaia Kardotaon Hepekticétnra Mala ave mol
(25°C, 1 bar) % x.p. 6 Bopio (g/mol)
A Yypn 83.1 65.1
B YTeped 88.5 122.2
A= B=

The 44" IChO — Theoretical Examination. The official Cyprus version




Name: Code: CYP-

ii.  To Ppafeio Nobel Xnpeiag arovepnibnre otov William Lipscomb 1o 1976 vy Tig
«perbreg enbve ot dopn Tav vipiav Tov fopiov mov Supmtilovy o TPOPAnUe Tov
ANKOD Secp0D» oTig evidoelg autéc. O Lipscomb Swinictooe 6T oe dia 1a vdpidia tov
Bopiov, Kdbe drouo fopiov ovvdéetar ue éva kavovikd decud 2 nlextpoviov ue
tovidyiotov éva dropo H (B-H). Qotdso, vadpyony ki emmiiov deopol Stapdpov
TOROV Kl £T61 avERTLEE Eva OYNKO Y10 Ty Tepypaen Tg Sopng tov Bopavioy
EMWVOAOVTAS tov apiBud styx, drov:

s: efvar 0 apiBpdg tov B-H-B yeovpdv oto popo
t: eivon 0 apibpdg tov 3-xévipev BBB dsoudv 610 puopto

B

Ay
A)

r--B
B

y: eivan 0 apiBudg tov 2-kévipov BB dsoudv oto popio

X gival o apOpée tov BHa opddav oto pdpro

O aptbube styx yw, 1o Sifopdvio BoHs civar 2002. Na mpotetverg pio Souf yio 1o
tetpafopivio BaHjg, mov &yet apdpo sipx 4012,

The 44" IChO - Theoretical Examination. The official Cyprus version



Name: Code: CYP

iti. Mt évoon tov Boplov anoteketzon and Bopro, AvBpaxa, Xhdpto kot O&vybvo.
(B4CCle0). Pasparooronikée peitres daiav 61 10 podpio £yet 2 thmovg atdumv B,
Evay LLE TETPUEdPIKT Kot évav e eninedn tpryovikn) coppetpia, e avaroyic tov §%o
oney B 113, avtictoye. Ta pdopata autd cvpeavoiv pe tv vrapén tpumhod Seopob
CO oo podpro. Bempivag dedopévo 6L 0 popuxds THrog T vmong iven B4CCls0, vo.
npoteivelg pin Sopt (CLVTOKTIKG THTO) Yo, 10 HOPo.

Aopty:

The 44™ IChO - Theoretical Examination. The official Cyprus version




Name: Code: CYP

b. Ocppoynpeic Tov evdesmv Tov Bopiov

Yroroyioe Ty evlaimio Sidonuon tov ankot deopod B-B oto BoCly(g), LPCIHOTOLDOVTOL
T AOPUKETH dedopiva.

Agopdg EvBuizie 1domasng deopot (kJ/mol)
B-Cl 443

Cl-Cl 242

"Evoor AHP (kJ/moi)

BCls(g) -403

B2Cly(g) ~489

The 44™ [ChO - Theoretical Examination. The official Cyprus version




Name: Code: CYP

¢. Xnjpueix Tov oifopaviov

AGGE T0 CUVTOKTIKG TOTO Kal T} dop kabe éveong mov cvpBorileton pe apidud o1o
ToPoKATe Sidypoppe avidpiosov. Oleg o1 evaoelg tov ovpBoiilovior pe opdpodc
neprEyovy Bopro.

+Clp
3 - B;Hg SR . | ~—————» (;HsB(OH),
+ CH;0H CeHsMgBr
NH,Cl +HO A
200 °C + NHs
H
! 4 2
Cl_~_- N% - Cl
B +~p
I, ] A
H™ AN H
E]L + NaBH,
e
cl 3
P2 ITEAT Tt ol
a. To onueio Bpacuod mg évoone 5 etvar 55 °C.
b. Xe dheg Tig avudphoeig Exet ypnowonom el aepicosi avidpacmpiov.
c. H ghdttmon tov onusiov aigeng 100 Swhbpotog mov mpoximtet pe Sidhvon

0.312 g g évereng 2 oe 25.0 g Peviodiov, givor 0.205 *C. H Kpvookomikr| otadepd
(endrToong Tov onueiov nngems) Tov Pevioiiov eivan 5.12 ‘C/molality.

The 44™ IChO — Theoretical Examination. The official Cyprus version



Name: Code: CYP

ApBudc Mopiexi} Aopi ¢ Evoeng

The 44™ IChO -~ Theoretical Examination. The official Cyprus version




Name: Code: CYP-

OPOBAHMA 2 7.8% Tov ovvoion,
a—i a—ii b-i b-ii c Problem 2 | 7.8%
4 4 6 1 5 20

Evaozig rov Pt(Il), Icopspn kaw to Trans goavopevo,

O hevkdypuoog (P1) ko Gihoe péterio g Opddag 10 synpatifovy enineda TeTpayovikg
cvumhoke. O PYoVIGUOS TV ovTIIBPAsEnY TOV COUTAOKGY ouTOV £xet pehetnOst
deboducd. o mapdderypa, eivar yvooTo 6T KaTh Tig avTISPAGELS VTOKATAGTAGNS TMV
CUUTAOKOV avTdv, Statnpeitat 1 6Tepeoynuikh] dour.

T L T L
Ny o+ Y — N+ X
~N

L/ \X L/ Y
Etvar enfong yvwotd ém n taydmta g aviidpuons vrokeTdoTacng ToL DIoKITasTi T
X omd tov Y ebaprérar amd t ¢hon Tov ligand nov Bploketon om 8¢on trans ag mpoc o
X, onh. amd tov ligand T (o710 nupardave oynpe). To @uiviuevo auté eivit yvooTd g
trans porvopevo (trans effect) . Otov o T givor éva and 1o pdpro 1 W0vTo TG ToPUKGTo
GEPAG, N TADTITE TS VITOKATAoTHONG OTNV trans 0éon elatthvetar and o aplotepd
Tpog To delid.

CN™>H > NO,, I" > Br, CI" > pyridine, NH;, OH, H,0

H mapackeon tov cis- kor frans-PtNH;3 ) Cly e€aptdron an6 1o rrans gawdpevo, H
TOPUCKEVT TOV Cis-ICOREPOVE, (£VOg AVTIKAPKIVIKOD QUPHAKOL ynueiobepansiog, Le
Ko ovopacia cisplatin) reptaapfaver v aviidpaon tov KoPtCly ue appovic.

2 -
cl cl cl ol ci N,
N\ NH N NH
/Pt < — 3 Pt \/ —_— >Pt/
cl cl cl NH, cl \NHg

10
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Name: Code: CYP

:

i Zyedluoce 6ha to otepeoioopept) Tov TETpRyOVIKOD eminedon copnmidrov Tov PH(II)
7OV £xovV Hoploko Tomo Pi{pyNH3)BrCl (dmov py: mupdivn, pyridine, CsHsN).

. Adoe Swuypapponikd m cepd Tov ovadplosmv Tov TEPYpdeovy, Yud Kb fva amd
e otepoicopept) Tov [PINHz)(NO)CL] , tv mupuckevt 1ov o8 vdatikd Sdhopo,
ypnconoibytag og avndpastipa PtCLY, NH;, kat NO, . N duwrsptkdﬁstg oTO
Ndypappe To 1 T evOULUESH GOUTAOKE {0V VIAPYOVV).

O avnidphioelg eALYOVTOL KIVITTIKG ¢T0 TO trans-@aivopevo.,

cis-isomer;

\ A
/Pt\

frans-isomer:
i
Ci

Pt

A
4 \CI

11
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Name: Code: CYP .

b. Kwntuaip Mehitn Tov Avnidpdosov Yrnokordoruong tov Exinedov
Terpayovik®v Zopmhdxmv,

H vroxatéotaon tov ligand X and tov Y ota enineda tetpoyovikd copmioky

ML:X + Y > ML:Y + X
umopel vo AdPer xhpo pe Tov Evoy 1 Kot e Tovg 810 TupakdTe TpORouS :

® Aucon vroxatdoracy: O swwepyduevocs ligand covdéetat o1o kevtpixod drouo,
oynpotifovrag éve cOUTAOKO pe aptBpd cuvapuoync 5, and 1o omoilo aroGTATI YpYYop
o ligand X, divovtog 1o wpoioy ML3Y.

+Y - X
ML X /> [ MLXY] ——> ML;Y

** = 10 wafopilov vy taydTite 61Gd10, ue oTadepd tapdTec = ky

® Yrofontodusvy axd to diaditn vrokordotacn: Eva udpro Swdtn S covdéetat oo
Kevipuch aropo xot wpoxvntet ML;XS. Katomy to X amoondron xon wpoxintel to ML;S.
H avrikatdotecn tov S ard 1o Y hapfdver yhpa ypiyopo Kot apdyetol 1o TeAK6
wpoiov ML;Y.

+5 ~-X Y
MLiX ——— [ML;XS] —> [ML;§] ——g > ML;Y

¥ = 1o xabopilov v taydtnTe otddio, ue otobepd = ks
O vopog ™S TaydTnTag Yio TETo1eg avTidpusels vtoKatdotacng eival
Toydmra (Rate) = A [ML;X] + Ay[Y][ML;X]
Otav| Y] >> [ML3X], téte taydmro (Rate) = ko, [MIL;X].

Ot tipég tov ks kar ky eaprdvrar and o avudpdvio cuotatikd Kot tov Stehim.
"Bva mepéderypa sivon n vrokatéotasn tov ligand Cl ot évo eninedo TETPUYOVIKO
cvprhoko tov PYII) tov tomov MLy X, and wopidivy (CsHsN). O avridpdosic mov
d6Omxay mapomive ywr to ML X wybovv kot yia 1o ocdpmhoke 7ov 1Hmon ML X;.

~ IonSl
+

=N \
Pi_ | ) Pi_ + Ol
2~ o N 2~

Aedopéva yia v avtidpoon o pebovéin otovg 25 °C, oV omofd 10yvEL OTL
[pyridine] >> [ouykévrpmon cvunhdkon Pt , Sivoviar otov mopakdro tivaxa.

12
The 44" IChO — Theoretical Examination. The official Cyprus version



Name: Code: CYP:
2uvkEvipmon mopidivng, [pyridine] (mol/L) Faps (57
0.122 7.20 % 10™
0.061 3.45 x 10
0.030 175 x 10™

i Yrohdyioe tig tée tov ks kot ky. Aboe 116 kat@hhnheg povadeg pérpnong yia ke
otofepd toyvttag. To Thdypo ypoppdy dtvetor, av emBupeic v to ypnowonomoe og

GUOTIHY aSOVav.

13
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Name: Code: CYP

il. Otay {pyridine] = 0.10 mol/L, noto umd 1o mupaxdtn eivar whnbic;

(Baie N (Tick) oo xovtdk $imhe o1 63T omdvinom.)

To peyoibrepo puépog tov mopaydyov g mupdivng Tpoépyetot amd tov
Hieviond vrokordotaong (k) mov eivar vroPonodpevy and tov Suedd

To peyodbrtepo pépog Tov mapaydyov e Topdivig Tpoépyeton omd TV duson
VILOKATACTOON (Ky).

O1 900 unyovicpol mapdyovy cuykpiouleg TocdmTES TUPUYHYOL.

Agv pmopet vo eEayPel COUTEPUCILY OYETIKG HE TNV avELOYIH TOV Tapaydymy ToV
V0 UNYoVIoLLAV.

¢. 'Evag ynustofepansotikidg wapayovrog

Ze pio mpoondfein vo kutenBivel amoTeAESHUTIKGTEPY TO cisplatin Tpog To KupKVIKe,
KoTTOpE. 1) opGdo tov kubnynth Lippard and to MIT apocdpee odumhoxa tov PHIV)
oo ohyovovkheotidie mov Bpickoviar deaievpéve endve ot vavosouatidia ypusov.

m%_g% i
gl ™

&

PL{IV)-complex

¥,

A T PHIVY

vavoooperiow ypocod  oliyovovkieotidie mwposupTipive cvpmioko PH{IV)

210 TEWPApaTe xpnoornombnkoy vovosopatidi ypucod pe Sidpetpo 13 nm,

Le ké0e vavosopotidio ypuood Ppiokovia mposkokinuéves 90 okyovoudeondixég
ouadeg, pe 10 98% amd avtés va fxovv mposuppivo o churoko tov Pt (TV),
Oedpnoe 01t 1o Soyelo avTidpuong mov ypNoWOTOEiTUL Yo TNV KoTepYUoio KLTTApOY
HE TO aVTIOPUSTHPLO TV Vavosouattdiov-copmidkov tov PIV) éxet dvko 1.0 mL ko
6L To Sudhopa mepéyet Pt pe ovyévipoon 1.0 x 1070 M. Ynohoyioe th pala rov
APYEOD KO TOV AeVKOYpUG0L mov Yproponoisital oto neipupe. (H muvétyta tov
%pvoov eivar 19.3 g/em’ )

14
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MaCo hevkoypicov

Mala ypoood

The 44™ IChO — Theoretical Examination. The official Cyprus version
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Name: Code: CYP

IPOBAHMA 3 7.5 % 1tov cuvdiov
a b c-i c-ii | Problem 3
4 12 6 12 34 7.5%

Ta bsroporvBdaviké 16vin mopdyovTar and poivPdovikd évia MoOs™, e
AVTIKOTAOTHOT TV aTOHoV 05oyovou pe dtona Beiov. Zon pdon, 1o BeiopoivPdovicd
wvta Bpiokoviar oe pépn dnmg ota Pabid vepd thg Madpng 8dhacoag, 61ov 1y Proroyikh
petoon v Beukdy, mapayet H2S. H petarpom tov poinpdovikot os Beopoivdavicd
odnyel og dpactikt peimon Tov Siwivpévoy Mo, omd 1o Buiooowod vepd oe Whpate To
onofo. kutafvbiCovror, efavihdviag Tov axeavd and Mo, evog arapattron yie 1 {on

Y VOGTOLYELOD.

O1 axéhovleg apeidpopes ovaidpoeig Teptypdepouvy Tig woppoTiss mov poéuilovv Tic
GYETIKEG GUYKEVIPOGELS TOV HOAPBaviKkGOY Kur BeropolvPdamikdv 10viey o
APULMUEVO VOOTIKG SutAupa.

MoS,” + H,O(l) =— Mo0S;> + H,S(aq) K;=13%10"
MoOS;™ + HoO() = Mo0,8,% + HyS(aq) K;=1.0x10"
Mo0,;S," + HyO(l) == Mo0;8% + H,S(aq) K3=1.6x107
Mo0;8% + H,O() = MoO4* + H,S(aq) K;=6.5x10

a. Av omv 1ooppomic, fva Siddopa meptéyet 1x107 M MoO4® kot 1x10° M HsS(aq),
now Ba Empene va efvat 1} ouyKEVIpmOT) TOV MoS4*;

_ 16
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Name: Code; CYP

Awdpeta mov mepiéyony Mo0.S,”, MoOS;” ko1 MoSs> eneaviLovy Kopoeég
amoppoenaeNg o8 prikn kbpatog tov opatod, ota 395 kat 468 nm. To dhie v, drme
ko 1o Hp S, azoppootv aedntéa o8 pikn KOpaTog 1o opatod, O cuvisheotsc
HopakNg amoppdpnong () oe autd Ta §G0 Pk KiLaTog Stvovtol 6Tov akdrovfo
mivaka:

g oo 468 nm £ o109, 395 nm

L mol* em™ L mol” ¢m!
MoS,™ 11870 120
MoOS;™ 0 9030
Mo0,S,> 0 3230

b. Eva Szampa 7OV eV Efvar o 160ppomniv, meptEyel v piypa and MoSs”, MoOSs% xat

Mo0,S,% ko Kopio GAAN ovoia mov va naptexsm Mo. H cuvolikn coykévipoon 6hmv

TOV OLOLHY TOL TeptEyovy Mo sivan 6.0x10° M. Xg pue Koyeaida groppdenong tov 10.0
¢m, 1 ¢IopPOPTIoT ToL SreAdueTog ota 468 nm stvon 0.365 ket ote 395 nm givar 0.213.

YrohOyioe Tig GUYKEVIPOGELS KoL TV TPV ovidvimy Tov meptéyovy Mo og avtd 1o
HiyMoL.

Mo()gng':
MoOS5%:

MOS42_S

The 44" IChO - Theoretical Examination. The official Cyprus version
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Name;: Code: CYP

¢.'Bvo Sidhopa mov apyrcd mepéyet 2.0x107 M MoS,”, vépokdetar ot &va Kheiotd
obotua. To nopoyduevo HyS, avaveten péypt va anoxutactadel wwoppornie. Ynokéyioe
TV TEAUCT cuykévipaon wwopponiag Tov HrS(aq), kot 1ov névie oviOvimy Tov ZepIEyovy
Mo (ta omola sivat ta MoO,*, Mo058%, M002822', MoOS;% ko MoSﬁ') . Ayvénoe
v mbavore o HaS va éxet ovuiotel mpog HS™ vrd avtée ig ouvlfxeg pH. (7o éve
pito g fabuoioyioc diverar yro va ypdyerg tig 68 Ceywpiotéc avnidpdeeic wov
avapépoviar 610 mpGLAnua, kal o dbo tpita g fabuoloyiag Sivovrar yia tov vroloyioud
TV CWOTHY CDYKEVIPDOOEWY).

L Tptye tig €& Eeymprotic avndpdoeig mov kabopifovy to cdoTua.

18
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ii. Yroidyioe 1ig €61 suyxeviphoseig, mpaypatonolbvug hoyikés aposeyyiseis, divoviag
TIG OTOVTHGELS GOV UE 6B0 oTUavTIKE ynela.

HQS MOO42‘ MOOsSZ-

MoQ,S.% MoOS,* MoS,>
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HPOBAHMA 4 7.8% Tov svvilov
a i b & d-i | d-ii | d-iii | d-iv e-i e~k Problem 4
12114 10 4 2 2 4 4 8 60 7.8%

2t dekaetia Tov 1980, avakahdednke o katnyopia Kepaptkdy vikdy, Tov
napovstule vrepuyoyIUOTITE 6TV douvibiota vynin Bepuokpacia v 90K. Fvo
TETOW0 VAIKO meptéyel Y TIpo, Bapio, Xaikd ko O&uyévo ko emokeieizar “YBCO”,
‘Eyet ovopaotixh ohvBeon YBayCuz Oy, 0did 1 parynoniks tov ovveon petaBaiiero

cOpPve Ue To yutkd timo YBaCuaOr.5 (0 <8 < 0.5),

a. Mo povaduio xoyehida pug Beatic kpuotalhaknig Sopng tov YBCO eaivetar
nopoxdto. [poodidpise molo otoreio avimpocanedst kabe KHKLOG TOV GYAUNTOC.

T
.

®c

O

.O
® O @

.

e
.
.

@
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Ly mpaypatikdyed 1) douny eivon opBopopPixe| (o # b # ¢), aArd eival ketd tpocéyyion
TETPUYWDVIKT e a = b = (¢/3).

b. "Bva delypo YBCO pe 6=0.25, peretdron pe nepibroon axtivev X,
rpnoworoudviag tyv Ka axtvofolria tov Cu (A=154.2 pm). H pixpdtepn yovia
avixhaong (Adve ™mg evioyptikis svpforns and mepibhaon) mov mapotneRdnke elvar
20=7.450° Aappdvovtoc vroyn 61t a = b = (c/3), vmohdvioe Tig TIES ¢ KoL C.

¢. Extipmos myv mokvotyte avtod tov dstypatog YBCO (e 3=0.25) oe g em™. Av dev
EYEIS TIS TIHES Y10 T a KoL ¢ o) To gpmTnuo (b), Tote ypnoonoince a=500. pm,
¢=1500. pm.

[okvotya =
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d. Otav ro YBCO swhvetan oe 1.0M vdatied d16hopa HCL, mopotnpodviar pocalibeg
oepiov (mov wpocdlopicTnke pe aépla yponotoypueio 6t etvar O). Metd and Ppacud
yio. 10 Aemtd yio va amopakpovBoly 1o Srehvpéva aépua, To Siddvpa avidpd pe
nepilooewn dwadpatog KI, xon Aapfaver éva ypdra xitpwvo-kapé, Avtd to diéhoua
propet va oykopetpnfel pe Sidhopo Beobenodv pe Seixtn apdhov. Av to YBCO
npootebel ansvbeing oe éva Suivpa KI 1.0M xat HCL 1.0M, ot adpavéc nepiBéiiov Ar,
10 SwWhvpe petatpénetal oe Kitpvo-kaps oid Sev exdistal adplo.

L. No ypdyeg my wootabpiopévr wovat eicoon g oviidpaone, dtav o1eped

YBaxCu3;0.5 Sta?u')smi og vooTiko HCI pe éxkivon O,

ii. Na ypéyeg mv woootobuiopévny vt sblowon mg avitidpeong, étav 1o v
oL epwTHHaTog (i) avidpd pe nepicosr Kl, oe 6&wvo Suhope petd v amopdkpovon
0L EKALOUEVOD O;,

22
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jii. Ipdye v wootabopévn wvnk egisnon ™me aviidpuong, dtav 7o Sidiovpa
10V epwTHUOTOS (1i) oyropetpeiten ug BeoBeuid (S2057).
iv, I'paye v wwostabmopévn vty eicoon e avtidpuong, dtav otepsd

YBa;Cuz 075 dwkdeton oe vdotikd HCI mov nepiéyer mepiooein K1 o adpavn
OTHOCOUPY AT,

The 44™ IChO — Theoretical Examination. The official Cyprus version
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e. 'Eyxovv napackevactet §bvo npdtuma Setypote tov YBCO pe dyvooty s tov &, To
TphTo delypn Srdbnke oe SmL vdonkon Swddparog HCI, exhvoviac O, Metd, and
Ppacud v v amopdxpuven Tov aepiov, yixovue kol tpocétovps 10mL tov
dwrdvparog KI 0.7M, oe adpavég reptfdhiov Ar kot oykopetpovpe pe 8e100enkd, ue
Selxtn apdiov. Amarti®nkay 1.542 x 10 mol Oei00cukdv. To debtepo delypa Tow
YBCO apootébnxe ancvbeiog oe Tml. evie Swwhduarog KI 1.0M xen HCL 0.7M, ot
adpavég mepBdilov Ar, xon Yo THY oyKopETPHGH Tov amonthOnKay 1.696 x 10™ mol
Oer0fsuKdy.

1. YroAéyioe tov opbud tov mol tov Cu og xebéva and ta defvpata tov YBCO.

il. YrolOyioe T T tov 8 vio antd ta 8vo delypate tov YBCO.

24
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IIPOBAHMA § 7.0 % T0ov cuviiov

a-i a-ii b c d e f Problem 5
4 2 12 | 6 4 34 7.0%

To deolvpPovouxieics 0&d (DNA) sivon éva amd 1 Deuehiddn pépa tg Lofc. Avti 1
epaon sEetdlel TpoTONG (e ToVg omoiovg N poptoky doud Tov DNA umopel v
tponomomBei, TOG0 TN PUON 660 KL PE TPOTOVE 7OV UTopel Vo EMVONGEL 0 GvBpoTOG.

a. Zxeoteite ig faoerg g mopyndivng (Pyrimidine), xotocivig (cytosine, C) kon
Bopivng (Thymine, T). Tt pio and avtég t1g Béoeig to dropo mov ovopdletor N-3
(onuewwpsvo pe *) arotshel plo kown mopnvoEkn eom katd, Ty alxoiinon
povoriovov DNA (single strand DNA), evéd oty Gidn Bhon oy

i. Kdwhwae ™ Paon C 1 T wov &yt 1o nepiocdtepo Topnvoeiio N-3 fropo.

NH, o)
* Me %
l NN ‘ NH
NAO N/&O
H H
C T
(1)
C T

i [ o popro mov enéieleg oyediaes nig dbo dopég svvroviopoy (resonance structure)
Y1 vor Sikerohoyioerg Ty andvnon cov. Ipaye 1o goptio o8 dha Ta Groue tov dopudy
OV CYediaoed.

(ii)

_ 25
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b. Mia cuvnthopévn tpororoinon tov DNA ot edon etvon 1 peviioon e 8éong (tov
vrodencvostan pe ¥) e yovavivig (G) emd 11 S-adenosyl methionine (SAM). Na
oyedrdasic ™ dopt| Kol Tav 8o npoidviwv g aviidpuong petald g yovavivng Kol g
SAM.

0 NH, N
N Oo @ o) /=
y NH g N NH,
< 1 ' ~
Ak 0 CHy — |
N N NH 3 ., N N
H 2 HO OH X~
G SAM

¢. Mia and tig mpirteg ovoieg oikviioong tov DNA mov napuckedacs o dvBporog frov

TO AEPLO TNG HovoTapdaC.
0

HN | N\>
HzN){\N N hN
R N > CE/\/S\/\N)\\N
H
To afpro g povetapdog dpa apobd Tepdoet mpdta oo pio svéopoplaky oviidpaon yi
va oynpotioet to evoidueco tpoidy A, 1o omoio ahkvidver anevbeiog to DNA yia va
dHOGEL (g TPOTOV Eva vOuKAETKO 08 dTog cvTd mov Paivetul oty mo Téve séicoon.
Lyedioos tr Soun 10 Spuotikod eviidueson Tpoidvioc A.

0

N
o

N

H
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d. O tpdmog pe tov onolo avidpd 1 «povotdpda» tov aldtov eival aviioyog pe autd
7oV okorovbel N «povetdpdar tov Belov oto pépog ¢ H Spastikdtmta e ovaiog
uropel va tponorombel avéioye pe 1o mowg eival 0 TPiTOg PROKUTUGTATNG GTO GTOUO
tou aldtov. H dpactikdtnta e «povotdpdugy tov aldrov avédvetar pe mv odfnon
1OV TUPMVOPTAOL YOPUKTIPG TOY KEVIPIKOD aToépov Tov aldton. Tt xubepd omd Tig
RepaKaTo Tpuadeg (1, 1 ko i) smihele ™V meptoodtepo kot ™ MYOTEPO SpUGTIKY
uopen.

i

NO,
NO,
el NN N e >N c1” NN gy
i Il HI
MOST REACTIVE:
LEAST REACTIVE:
.
OCH, NO;
N N N
N TN N cl” N TN g a1 TN TN N
i iI il
MOST REACTIVE:
LEAST REACTIVE:
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i#i.
O CH, Os_ _OCH,
M
T v T
o L g C1” NN N C1” NN N
i 11 11

MOST REACTIVE:

LEAST REACTIVE:

e. Mepeg tééetg guokdv apoidvimy Spovv m¢ arkvimtéc tov DNA kot pe avtd tov
TpORO  Exouv TR dvVoMIKh va Spdoovv ¢ Bepomeisg vie To wopxivo Adym g
QVTIOYKOAOYIKAG Bpdong 1oug. Mo térowr taEn sivon ta duocarmycins. Tho wdte
paivovtor o ot amd e aobUuETpn oMKkn ohvleon Tov Quokolh wpoidviog,
Lyediece ™ douny tov evdoewv J xu K mov umopody va amopovaboiv.

O
) QN_;
N _.O 1) Mg
HCOOC 4 \f 0 5 1) NaH K 2} HyOF
N 0Bn —— ™ W
2y ONs
o= o b
0OBn
OH
0, i
X*
OzN (+)-Duocarmycin SA. = H,CO0C 4 e
N
= Q 0Bn
Bn = Y\Ej tkOBn
J
28
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f. o va pedetnBel o Tpdmog pe tov ontoio dertovpyodv ta dyocarmycins éyel yivet
obvleoy kphv oyenikdy popiov. Eve tétow mopaderypa stvor o Helosotépag mov
diveron o xaTo. Tyediece v Sopn tov dpactixod sviiduscov Z.

)
N
NH
L SAA
N N7 SN N
y NH H N
0 < 0
N = N\(
\( NaHCO, N OONT N, N
OB —m L - 0Bn
CH,S N

Ca1H1gN20,48 on

C21H1sCINLO4S8

The 44™ IChO - Theoretical Examination. The official Cyprus version

29




Name: Code: CYP

TIIPOBAHMA 6 6.6 % Tov cuviiev

a b C d Problem 6
4 6 8 20 6.6%

To Varenicline eivat e £vion mov xpnowponoteitar ¢ eapRoKo yio. Ty AVTIHETOMION
10V 86100 010 )Kdmvioua. The xdte eaivera  Topeio e v omoio, propet va. vivet 1
obvbeon g Varenicline. Oheg o eviboetg mov cvpforilovrol pe o ypauuate (A-H)
vl Pn QOPTIGUEVES, KoL UEOPODY Vi arouovabovy.

NaQ,

CoHs0 OC:Hs
KON A NN 00,CHs O ]
EtOR, H0 NaOC{(CHz}s .
Br Br Pd{OAC),, CyaP CN
THF

|
HO/\/OH 1 HS50y

o
\-0CH;
C NaO1Bu @ Ha, PA(OH), B
4 H,S80,, CH;OH
7
HzN
LiAIH,
0O ©
FBCJ\OJKCFs 0 HNO; (2.3 molimol E)
D N—< CF3S05H
(CHacHg)sN, CHQCiQ CF\B CSH2CI32
E
EHZ, Pd/C
l(CHg}ZCHOH
N Y X HzN o
594 = S T
Sy
N HaN CF;
varenicline G
"3
i
{ -
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a. Ipotewve pio doun v v évaon A,

A

The 44™ IChO — Theoretical Examination. The official Cyprus version

31




Name:

Code: CYF

b. TIpotewve pio Sopn v Ty £vaon B mov va copgavet pe to akdhove dsdopéva H-
NMR: 6 7.75 (singlet, 1H), 7.74 (doublet, 1H, J= 7.9 Hz), 7.50 (doublet, 1H, /= 7.1
Hz), 7.22 (multiplet, 2 nonequivalent H), 4.97 (triplet, 2H, J= 7.8 Hz), 4.85 (triplet, 2H,

J=17.81z)
B
"H NMR Chemical Shift Ranges
] ¥ ] H 1] I ] ] F I 1 I
Aromatics R,C=CH; Alkyl-H
RCH=0 r— PEERARR
RHC=CHR RCCH
FNEESTEEELERNA A
PhO-CH ArCH RoC=CR-CH
[ [
F-CH Cl-CH I-CH
PEAN NSRRI
Br.cH RC(=0)-CH
RCO4~CH NC~-CH
[ po ]
OpN~CH R N-CH
RCOOH
L ]
1 3 i ] 1 ] 3 1 1 i 1 ]
12.0 11.0 (S 8.0 7.0 5.0 5.0 4.0 3.0 2.0 1.0 0.0
3 (ppm)
32
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¢. [Ipoteve pio dopr yo kabed ond tig eviosig C, D ko F.

C ' D

d. lIp6tewve to avadpootipir X ko1 Y mov amartobyvtol yio ) petatpon g évaong G
o¢ varenicline xon va YpAWEIS T0 CUVIGKTIKG TOTO TOV GROUOVOREVODL EvEIGUEGOD

npoioviog H, tne mopeing avtnc.

X Y

H
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IMPOBAHMA 7 7.5 % 1tov ocvvohov

a b ¢ d e f Problem 7
9 15 8 6 8 6 52 7.5%

‘Eva teyvned évopo oxedidotie yia v svéver To 890 popio. (brosTpdate) Ton
poivoviul mo K6Tm (S1vio kot SevVidetho) kot va Spa og Katavtng Yo v Diels-Alder
avtidpaon nov yivetar petadd tove,

a. Yrapyovv oxtd mOové apoidvia and v aviidpaon Diels-Alder petaétd avtdv tov
dvo poplov otav dev ypnowomoteitol évivpo.
7
R
i Zto etphynva mov divovien mo wdre va oyedidoste Tig

e
O0pEG omowmVTimoTe OVO amd To mbovd mpoidvia, Ta omoi

va givol Tomoloopep] (regioisomers) Hetaly toug. Ttig Souég 0
70v O KGVETE VL YPNCIHOTOMGETE GONVEG ( —=) Kot TOVAEG
(=) i v, OetEeTE TRV OTEpEOICOUEPELL TOV KGBE TPOTGVTOL. N._
Na gpnowonromoete 10 R xat to R” wov divovien mo xéto Me”  “Me
v va delfete Tovg VIOKUTUGTATEG TV mopiev  wov dev CO2
gumlEkovIon Gpeco oty avtidpaon. diene dienophile
R | R'
H'NYO
© Afo
N
Me”  Me
COy
34
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il. 2ta tetphymve mov divovtal mo xdto v oyediioste Tig dopés enotmvdirorts 560 and
o mhavd mpoidva, to omole vo, sivat evavriopepy netald tovg. LTig Sopde autéc va
APNOHHONOMCETE CONVES { = ) K1 TTOOAEG () Y10t VO BelleTe TN GTEPEOICOUEPEID. TOV
Kabe mpoidvrog. Na ypnowonomoete 10 R ket R™ dmog oto népog (i).

iii. 2o teTpdyove mov divoviar mo kGte vo oxedidoste Tig Sopée omorwvdimets 590 wnd
o mbave mpoidvia, Tu omoio vo sivar SrasTepeoisopepn petald tovg. Trig Sopés mov Ou
KGVETE Vo APIOHOTOMCETE GOTveS ( —=) kol mobhee (=) e va Seifete
otepeoicopipei Tov kGbe mpoidvrog. Na ypnowomoroete o R ko1 R” éne¢ 610 pépog (i).
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b. H zoydmra xot n toroskhektikdtnto g oviibpaong Diels-Alder sEaptéton amd to
Babuod g nhextpoviakng svpumknpopatikétteg (electronic complementarity) petaéo
TV 600 avTdpdviav. [ho kato diveton n dopr Tov diéviov xor Tov S1evoen.ov and to

HEPOG a.

i. Korxhmoe to dropo tov dvBpake 610 S1EVio mov &8t avEnuivn NAEKTPOVIaKH
TOKVOTNTO KOt Y1 a0T0 uropet va dpdon og 86t nhextpoviay katd tv avtidpaoy. Ia
vo vrootnpibeis v ardvnot cov, oxedince i Soun cuvtovicuob Tov dieviov oTo
1eTplrymvo mov divetal. Agie 1o poptio oe e To GTope TS SORNG CUVTOVIGHOD O
oyedlaoeg dtav efval P undeviks.

7\

-y

pd
o

CO,

il. Kixhwoe 1o dropo tov avBpuxa 610 S1ev0miio o £1E1 LEw UEVH NAEKTPOVIOKT
TOKVOTITO. KOt Y1 00TO paopet va 3paoel o 04KTNG NAEKTPOVIGV KaTd TV avTidpaoy,
e va vroompiferg Ty ardvmot cov, oyedioce i doun cvuviovicuod tov Stevéeihon
G170 TETPAYOVO IOV divetar. Asiée o poptio oe Ol o dTopa THE SOLAC CUVIOVIGHOD TOV
oyediaoeg drav elvon un undevixo.
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iil. Me Paon m Sovkeid sov oto pépog (i) ko (ii) va mpoPiéysic v Tomoynuein g
avtidpaong Diels-Alder, ympic ™ yprion xoteddtn, petad tov Seviov kot tov
S1evoprhov, oyediblovtag To kipo mpoidv. Ae ypewdletan vo Seifeig T otepeoynueia Tov
TPOIOVIOS GTO GYE0LS Gov.

37
The 44™ IChO — Theoretical Examination, The official Cyprus version




Name: Code: CYP”

¢. Tomo kdto oyédo deiyver to avtidpaotipe Diels-Alder dmag stvan evopévo mpiv
Tepdoovy oto petafanicd o1adio yie 1 Snpovpyie Tov TPOIGVIOS 6TV EVepyH TEPLOYR
7oV TEXVITToY evibrov. H yrpila meproyn Seiyver v eninedn syxdpowa topy oto &vivpo.
Orav ta 600 popre. sivar evouéva otny evepyl eployn tov eviipov mov eaivetat, To
otevoPLlo givar KETE 6 10 ETTESO TG £YKEPGLAC TOUAC, EVG TO S16vi0 sivar ord
TAVO,

2o terpdymvo mov Siveton mo kéTe, oxedloce T dopn Tov IPoidvToc T avTIdpoeTC
TOV KoToADEToL e To £viopo. TTo 6xE8io oov §eife T otepeoynuein 1oV TPOIOVTOG Kot
xpnoponoince o R ko R 6o 610 epotnpe a.

38
The 44™ IChO — Theoretical Examination. The official Cyprus version



Name: Code: CYF

d. A@ov peletioElg TIg Mo KETO TPOTEGELS OV apopoty ota vivua (texvntd kol
QUOLKG), vo emAELetg av elvar 0pbég N AavBacpéves, kokhdvovteg avtiotoya Tr AEn
«opfi» 1 «havBacuévny oe kibe nepintoon.

i. Ta é&vlopa deopedovion koidtepa 610 petaBatikd o1Gdio amd 6m oto evudpdvta 1

TPOTOVIO. TNG AVTIBPUOTS.

Opn AovBaopévy

il. Ta évlopa netofdiovv m otabepd 10opponicg e aviidpaong Yio Vo EUVONCouY T
TPOLOVIQ.

Opbn AuvBaopivy
iii. H gvrpornie evepyomoinong tng aviidpaong elvan peyeidtepn dtav ypnoponositu

£vlopo ¢ xetoAdmg amd 6T HTav 38 YPTCIROTOLEITOL.

OpOy AovOaopévr

The 44™ IChO — Theoretical Examination. The official Cyprus version

39



Name: Code: CYP

e. Ilapuokevdomxay tpononomiéveg sxBOGEIg TV TEXVNTAOY eviDHOV e SIQOpPETIKA
KoToav Tk Spaom (vivpa L, 11, II1, ko1 IV, mov paivovtal oto mo kéto oyédo). Ta
evlopa dwpépovy petald Tovg kuth dvo pdvo apwoléa mov eoivoviar 6to oy, No
mapeg mg Sedopévo OTL oL Asttoupyikés ouddeg Tov evidumv etvon ToAD KoV 610
avtioToyo Koppdn v avudphviay, dtav oxnpatrilovy ™m petaPetikng Ketdotaon ot
evepyn mhevpd tov evibpuov.

Am6 o tEooepa Eviopo noto 6o mpokaiécer ™ peyehdtepn adinon omy taxdTo
g avtidpaong Diels-Alder og olhykpion pe tmy agpintmon mov 8 ypnoponosiza
KOTAADTNG;

Evlopo #

Enzyme | Enzyme i

Enzyme il Enzyme IV
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f. o rov €heyyo g xotovTikhg kavatntag tov evioumy V kar VI (Biéne mo
KATO), o€ kabe exwptotd vdaTpmue Yproporowinkay To Sievéeua avTidpastipia
1-6 mov euivoviot wo KATO.

c kel
L O

1 2 3 4 3 6

To drievoprro 1 aviédpooe mo ypipyopa dtav 1) avtidpoon kutaldonke pe 10 TexvTé
éviopo V (Brére mo xarwm) evd 1o texvntd éviopo VI adtnoce m taypdmta g
avtidpaong btav gpnowonombnke pe Suipopetikd dievooiio. Ard to £51 Sievopiia mov
divovTon o mave Mo aVApEVELS Ve avTidpa O YpTyopu Tapovsio Tov evidpov VI oIV
avtidpoon Diels-Alder;

Aevopiio #

Enzyme V

Enzyme VI
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HPOBAHMA 8 8.3% tov svvéiov
a b-i | b-ti { b-ifi | b-iv | b-v | c-i | e-ii c-iik Problem 8
2 3 4 6 4 2 5 8 2 36 8.3%

O mohuxukhikol opopaticol vdpoyovavepoxeg (PAHS) stvar porovtéc e atudooapac,
CLOGTATIKA TGV 0pYaVIKMY S108MV YUpNANG EKTOURTE Kel CVGTUTIKG TOV HEGOD
d1aoTpIKol ¥HBpov, Avtd 1o TPOFANLE TpayLaTedETON Ta Asydpeve ypopuiicd PAHs,
ONAodN He anTh oL moTELOVYVTOL 0T Eve ovo Beviohikd Saxtilio, Eng ekeive TOV oV
Kok orotehotviot uovo omd Peviorxoig doktuiiong, 1o pikog Tovg motkiiet.
Zuykexppévo mapadstypota sivan to Bevidiio, o anthracene kot 1o pentacene Tmv
orotwv 1 dopn patveton topakdrm. Ot Quotkés ke yMuKés 16TTEg Tovg eEaptdvia
A TO WAKOG TODG KoL TNV £KTACT] UIEVTOTLGLLOD TOV T AEKTPOVIEKOD VEQOUS OF (0Td
T LOPILL.

benzene anthracene pentacene
y ‘ ‘ C
1 i i ] i 1
X ! 5 i ; i !
I ] [ J— Lo
| et e § § g ] T =
g H da H ' dp )

a. H anéotoo kerd picog Tov Bevioiucot daxtvriov eivar d=240 pm. Xpnowponoince
ot ™Y TAnpopopia v va vaoroyicew Tig anooTdoelg da kat dp, kord, prixog Tov dEova
X, 7w 70 anthracene ka1 to pentacene avticToryo.

o v anthracene, d, =

' v pentacene, d, =

b. ' amhomoinon, propodpe va Bewpricovue 6T ta T nhektpdvia tov fevioiiov éxovy
nepopotel o £va TETphymvo. Ze autd 1o HOVTELD, To oLLVUYIUKE T NAEKTPOVIC TOV
PAHs propotv vo Bswpnbodv ag ehedbepa copatidio péoa ot éva opfoydvio kovti, 560
dotdcenv, 610 exinedo X-y.
't nAexTpdvia péoa oe éva kovti §Y0 duatdoswv eni Tov aEovov X Kat y, ot
KPaviouives evepyeiukis KUTAOTACEIS TOV NhexTpoviny divoviut amd ™ oyéon:

2 2 2
n n h
E=| 4L
L L, 8m,

X
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2. outh Ty e€lomoT, ny Kot ny ivol ot kBavticot apiBuol g svepyelaxhc
xoTdoTaong Kot siven axépaot petald 1 ko oo, £ gival 1 otabepd. tov Planck, m,
gtvon 1) pale Tov niextpoviov kot Ly ko L, sivon ot Sleotdoei Tov kovTiob.

1o w10 10 TPOPANnRa, Bedpnoe ta 1t niektpdivia tov PAHs o couatido uéoa
oe &va kovti duo dwstdosmy. Le avth Ty nepintwon, ot kBavtikol apidpol #;,
Ko 1, eivol avelaprnrow

1. 1o aot6 1o mpoPinpa, Aafe og dedopévo dm kabe Pevioxdg daxtidiog £yst
UOTAOCELS X Ko Y ®ov 1 Kabepd £xet punKog d. @riaée évo yevikd TOmo yio Tig
KPaviiopéves evépysisg v ypappikév PAHS, ag ouvipmon tov kBaviikdv
apiBudy 7, Kot Iy, Tov pNKovg d, Tov aptpod tov cuvdepévey duktoliov w, Kol Tov
Oeuehiddv otabepdv i kon m,.

ii. To mopaxdte Sbypappo evepyeraxkdv otadudy tov pentacene, deiyvel TO10TIKG TIg
gvEpyeleg Kt Tovg kKPavticong apBpods iy, 1y, Yo OAEG Ti¢ oTdfueg mov sivon
KOTEANPPEVESG Ue T ASKTPOVIL. KOt Y10 T1) YOUNAOTEPTC EVEPYEINS oTGdun oL stvon
ere0Bepn, pe To NhekTpOVIO avTiBeTow spin vo maproTdvoviot o BEAn mov Setyvouv
v 1 kato, O otabpeg éyovy ropaostabel ag (ny; ).
Pentacene:

_(3:2)

LG 1)

1L 2:2)

2

L8

L

IRE(HEY)

L&D

INECHRY

LG

L&

ARGy

43
The 44™ IChQ — Theoretical Examination. The official Cyprus version



Name: Code: CYP

To dubypappa evepyeraxdv otadudy g anthracene ensikoviletot mepakiten. Tnusinoce
o kémoteg evepyelaxés otadueg propel va xovv y G evépyeie. Sopmhipocs To
SUAYPOUUT EVEPYEIKRGOV GTEBUOV [ig 10 cmoTd TN ToV T-niekTpoviny Tov
anhtracene, Toplotavovtag T nhextpdvia e féhn mov Seiyvovv mhve | kétw. Exiong, 1o
Keve. otig mapeviEcets Tov dypapotog stvat ot kPavikot apdpoi n,, n,, tovg omotovg
koretom vo mposdiopicets. Zopahipmoe ovTd 10, KEVA [1E TIg GYETIKES TULES TOV Ny KO ny
yie k@Oe copmAnpopévn Kol yio TG YUUNAOTEPES KEVES Evepyelakés otdbuec.

Anthracene;

)
) s
)
R
s
G
N G
G
s

iii. Xpnowonoince avt6 10 HovTELo Y v Snpiovpynoets £va Sidypauia evepyeLakdy
otafudv tov Bevloiiov kol cOPTANP®OE TIK oYETIKEG EvepYElnKES Tafuec ue
nAskTpoVIe. Béke Titho og 1@e evepyeiokn otdOun 100 Staypauiatos ne avooopd 6T
1y KO 17, M Beopfioeig 6Tt yproIHonoudvTas 10 HOVIEAD Tov copanidion
gyximPiopdvon oe kovti diver idieg evepyeiakés otdBpeg e GAho LOVTEAL.
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iv. Zuyva 1 Spactikéto v PAHS, eivon aviiotpdong aviioyn 1ov evepysiakod
raouatog AE petall e vynhoTepns EvepyeloKNG oTaBUNG oy Elval KoTEANUUEVY HE TI-
NAEKTPOVIL KOL TS YUUNAOTEPTS KEVIIG EVEPYELUKTS 6TaBuNE. Yoldyioe 10 evepyanxd
ydopa AE (o Joules), petald g vwnadtepng KOTEANUUEVNS EVEPYELOKTS oTAdUNG Kot
NG YAUNAGTEPTIS KEVIG EVEPYEWKAS atdBung yia To Bev{Oito, To anthracene ko1 to
pentacene. Xpnowonoinoe 1o anoteléonato omnd to spmtiuote (i) ko (i) v Ty
anthracene kot 1} to Bevidio avtiotoa, A ypnowonoince m otadun (2,2) g Ty
VYNAGTEPT] KATEANUEVT KoL T otdBun (3,2) mg T younidtepn xevy yio autés Tig 8%o
evioelg (AVTEG pmopel va puny eivat ot TpaypaTikés TIES).

AE yw o Pevioho:

AE v to anthracene:

AL v To pentacene:
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Ardroe to Bevioiwo (B), to anthracene (A) kot 1o pentacene (P) oe anfovoa
o140, HPUCTIKOTNTUG, YPOPOVTAS TU AVTIOTOL(E YPAUMUTO Ao apIoTepd, TPOS TC
def16 610 nupUKETH Kovti,

EAG 0TI SPOCTIKOTITO =mrmmmmmwm s oo i oo > Méviom SpacTikoTnTd

v. To niexzpoviaxd @dopo aroppdenong (LopukGs GUVIEAESTHG amOpPOPTIONS G
CUVGPTNON HE TO PKOS KOuaToc) v to Pevioiio (B), to anthracene (A) kat to
pentacene (P), ameikoviovial napardtmn. Bacilopevog g molotiky katavonon tov
novtéhov tov copatdiov péca oe kovt, enideile now vmor aviistotyel 68 mow
QOGLU, YPAQOVTUG TO KUTAAANAO Ypape o8 KGBe kovtl ote §6&1G Tov kébe pdopatog.

c. To graphene givon éva gvlho ard drope dvBpaka, nopataypéve oe éve Kuyehostdég
uotifo 6vo dwotdoeny. Mropel va Bewpnlet og wa axpaia neplrtmon evig
TOADAPOUUTIKOD VEPOYOVAVBPIKY Pe OVCWOTIKG drelpo pikog onig dvo Swaotdosig. To
Bpapeio Noprei yio ) Gvoway, amoveundnke to 2010 otovg Andrei Geim kot
Konstantin Novoselov yw ta kawvotdpo tovg aeypdpato pe graphene.,
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Bebpnoe £vo phALo and graphene pe eminedeg Swotdoeig 25nm eni 25nm. Eve tudue
OVTOD TOU QUAAOD TAPOLCLALETAL EUPUKETW,

i. To epPudov pag e&dyovng 6-ovBpaxikic novadag sivar ~52400 pm?. YrohOyloe 10
nanbog tov 1 nhextpovioy péca oe éva (25nm ent 25nm) pviio Tov graphene. o avtd
0 TPOPANLC propeig Vo ayvofioels Ta niektpdvia oTig drpeg (dnhad cutd mov eivor
£&w omd ta 0hOKANpa eEG Y@V TNG EIKOVAC).
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ii. Mropotpe va Bempficovpe ta m nhextpdvia Tov graphene mg shedBepa niektpdvio ot
Ho empaveln 6o SuoTacEmV.

Ze ovothuote ov nephapfdvovy peydio ndqBog niektpoviay, dev vmdpyst o kot
HOVOOTKT, DYNAOTEPT KUTELLEVT EVEPYEIRKT GTAOUN. AVT quTOb, VIAGPYOVY TORALC
KOTAGTAGELS pe oyeddy Ty 101 evépyeld, Thve amd Tig ontoisg ot vrdholmeg slvan Kevec.
Avtég ot vymAdTepeg kuTemppéves otdbies, opilovy v amokehoduevy otdfun Fermi.
H ot68un Fermi oo graphene, ovvictatat ond nodhemhiodg cuvdvucuong tav
KBovrikdv apiOudv 1, ke ny. Hposdiopioe Ty evépysw g 61@Oung Fermi vio to
teTpdyevo 25nm el 25nm tov grapheme, oe GYEGT LE TN YOUNAOTEPT) KATELATLLLEVT
ot66un. H youniotepn kotetinppévn otdbur £xet pun undevikn evépyeid, ootdco eivat
apeintéa xar propel va Bempnfel undév. o va Moeg autd to mpdPinuo propet v
elvar fondnmixo va napactioes g kPaviiopéves 6tadues (n.,n,), ©G onpeio ot éva
mhEypa dho daothcemy (6r0g Qoivetar TupakdTon) Kot BedProE TG To EVEPYENKE
emineda eivon cupuminpopéve pe (edyn nhextpoviov. Ta to Andog Tav niektpoviny
YPNCHOnoince o anotéAscpo emd o ephdmpa (i) Y ypnoyomoinoe vy tipd 1000 (wot)
umopei va punyv glvon 1) ZpayuaTikn Tym).

A
-
- ©
-8
= s
o ¢)
- ')
I} i [ 1 H | )
Ny
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ii. H ayoywomra tov vhxédy mov potdlovv pe to graphene sival oviotpdeng ovikoyn
TOV EVEPYEINKOD YGONATOS HETAED THG YepnAOTEPTS KEVIG EVEPYEIOKNS OTABLNG KoL TG
VYNAGTEPNG KATEANHULEVTIC vEpYEioKTg oTddung. Xpnoipononee vy avéiuseT kot Ty
KOTUVONGT] TG GLUTEPIPOPAS Tov T NhexTpovioy ote PAHS kot to graphene yio, vor
npoPréyelg av 1y ayoywdtyTa evig tetpoydvoy 25nm eni 25nm Ttov graphene, o
dedopitvn Bepuoxpacia, eivat Arydtepn (less), ion (equal) 1 peyolirepn (greater) omd myv
oy oYIHOTTR EVOE TeTpaydvou Im eni 1m tov graphene (1o omolo eivat to peyuidtepo
uéyebog mov emitebydnke péypr onuepo). Kéxhmoe m soom andvimon:

less equal greater
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