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Awdaokovteg: I'. KakaAn, K. Kopdatog

OEMA 1
i) Na urmoAoylotei n evépyela ovtiopol 1 mol uSpoydvou pe Bdon tn Bewpia tou Bohr.
ii) No umoAoylotel n toxutnTa S€0UNC VETPOVIWY PE HRKOG KOHaToC 75 pm.

Aivovtat h = 6,63x10*J s kot péZa vetpoviou m = 1,66054x10% kg

AMNANTHZH
i) H evépyela Lovtiopol Tou atopou Tou udpoyovou divetal ano tn oxéon: E= E—E;

AvtikaBlotoUpe ta E~ kal E1, otnv ox€on

—2.18x 10718 , -13.6
n=——=——J] N E;= - ev

nz
OTOTE EXOUUE:
E, =(-2.18x108 J/o?) - (-2.18x10™8 J/1%) = (0 ) + 2.18x10%) ).

H evépyela mou umoloyiotnke adopd TV eVEPYELA EVOC aTOMOU. Ma tnv evépyela 1 mol €xoupue:
Eu=(2.18x10 6.022x10%*)) mol™ i E= 1310 kJ mol™

ii) Me Bdon tnv kupatikn e€iowon tou de Broglie u = h/(m-A) 6mou, h =6,63x10>*J s, m = 1,66054x10%’ kg
kat A = 75x10™"2 m, mpokUmTeL OTL U =5,3x103 m s™.

OEMA 2
i) Awote o 6vopa Kabevog otolxeiou, To omoio meplypddetal and to akdAoubo Yo PAKTNPLOTIKO.
(o) To ototeio pe nAektpovikr Stapdpdpwon: [Ar] 3d° 4s?
(B) To otolkeio TN OuAdAG TWV AAKOALKWY YALWY HE TN LEYAAUTEPN ATOWULKN aKTiva.
(v) To otolxeio tng Opadag 6A pe TN LEYAAUTEPN EVEPYELA TIPWTOU LOVILOMOU.
(6) To otolyeio Tou omoiou To 5100eVEC avIOV elval LOONAEKTPOVLKO LE TO TPITO EUYEVEC aépLo.

ii) Katatdéte Tig mopakAtw TPLASEC ATOUWY I LOVIWVY KATA OELpA EAATTOUUEVOU UeYEBOUG, SikaloAoywvTag
TLG AMAVTHOELG 0Q.
(a) Co, Co™, Co*" (B) S*, Ar, K* (v) Li, Na, Rb (8) C, N, O (€) Ne, Na, Mg

iii) To peBavikd of0, HCOOH, pe kown ovopooia Pupunkikd ofl, Slabétel Suo Sesopolg Gvbpaka-
ouyovou. Yrapxel SLopopd 0To HAKOG TWV SECUWY AUTWV;

iv) AlSovtal ta g€ TeTpasdpLka LopLa, oTa omola KEVTPLKO ATopo ival o avOpakoc:
CH,, CH3Cl, CH,Cl,, CHCI3, CCl,. e moLEC tepUMTWOELG epdavilovtal, o Uypn KOTAOoTOoN, SUVALELG
SutoAou-8unohou; Na katataxBouv oL EVWOELC KOTA OElpd auéavopevou o..

AMNANTHZH

i)

(a) To otowyeio autd avrketl otnv 4n MNepiodo (n = 4). Exel acupunAnpwto tov d urtodpAold kat Stabtel 8
NAsktpovia 68évoug (6 otov umtodAolo 3d kot 2 otov 4s). JUVETIWG, TO OTOLXELO avrKeL otnv Opada 8B Kat
gival o oidénpog (Fe).



(B) Emeldn n atouikn aktiva auvfdavetat otnv (Sta opdda anod navw mpog ta Katw (1/157), peyalutepo Ba
elvat To TedeuTaio otolyeio TNG opddag Twv aAkaAlkwy yotwv (Opada 2A), 6nAadn to pasdio (Ra).

(y) H evépyela mpwtou Lovtiopol os kabe opdada tou M.MN. eAattwvetal KaBw¢ auEAveTal o ATOUIKOS aplo-
MOG (1/175). Apa, peyaAltepn T Ba £XL TOo MPWTO oToLXElo TNG Opddag 6A, SnAadr to o§uydvo (0).

(6) To Tpito guyevég aéplo eival To apyo (Ar) pe atopLko aplBuo Z = 18. To LoonAeKTPOVIKO aVLOV TIPETIEL VA
£xeL, emiong, 18 nAektpovia kat adol ival dLoBevég, To mupnviko Tou poptio Ba elval katd SUo PIKPOTEPO
ard Tov aplBpd nAsktpoviwy. Apa, o Z Tou oTolxeiou eival 16 kal to atolyeio ival To Beio (S).

i) Mo TG TPLASEG TWV ATOHWV 1) LOVIWVY TNG AoKNONG, LoXUOUV TO TMOPOKATW:

(a) Ta kaTiovTa eival pikpOTEPQ ATIO TA OTOLXELQ QIO TA ATOUO TWV OTOLXELWV amd Ta omola pogpyovtal. MNa
SLopopETIKA KOTLOVTA TOU (8lou otolyeiou, n LOVTIKNA akTiva eAattwvetal kKabwe avfdvetal to ¢optio Tou
LOVTOG.

EMopévwe, wg TPOg TNV OTOMLKA 1} LOVTLKA aktiva éxoupe: Co > Co** > Co**.

(B) Z& plo oelpd LOONAEKTPOVIKWY ATOUWYV 1 LOVIWY, n aktiva glattwvetol Kabwg aufdvel to ¢optio tou
Tupnva, 1, He GAAa AoyLa, KaBWE aUEAVETAL O ATOULKOC aplBUdG Tou otolyeiou ) Tou LovToc.

Ta S%, Ar kot K™ eival woonhektpovikd, adol dAa StaBétouv 18 nAeKTpOVIO. AESOHEVOU OTL O OTOMLKOC
oplBUOg Toug elval 16, 18 kal 19, avriotolxa, cUVAYETAL OTL WE TTPOC TNV ATOULKNA N LOVTIKN OKTVO €XOUHE:
s >Ar>K

(y) Na ta otowela NG i6lag opadag tou MMM, n OTOWULKN OKTVOL YEVIKA auEavetol KabBwg MpoxwpoUUe amo
TIAVW TIPOC TO KATW PECA OE Lo opada.

Ta otowela Li, Na kat Rb avikouv otnv idla opada (1A) tou MM, kot ot mepLodouc 2, 3 Kal 4, avILoTolXwG.
EMopéVwG, WG TTPOg TNV ATOWLKN aktiva €xoupe: Rb > Na > Li.

(6) Na ta otolkeia TG dLag mepLddou tou MMM, N ATOWLK AKTIVA YEVIKA EAATTWVETAL KOBWE MPpoXwpoULE and
opLoTEPA TIPOG Ta 6eELA KATA UAKOG TNG TEPLOSOU.

Ta otoweia C, N kaw O gival otowyeio tng 2" meptodou, pe to N va Bpioketat 5e€ud tou C, kat to O €€l tou N,
OTOTE WG TIPOG TNV ATOMLKN aktiva Exoupe: C> N > O.

(€) To otoweio Ne Bpioketal oto téhog tng 2" meptdSou tou MM, evw pe ta ototyeia Na kat Mg apyilet n 3"
nePLodog. updwva e TNV amavinon oto umospwtnua (y), to Ne €xel pkpotepn aktiva amnod to Ar, ondte Ne <
Ar. Opwg, to Ar éxsl pukpotepn oktiva amd O ta otowxeia tng 3" mepwdbou, omote Ar < Mg < Na.
Zuvbualovtag TG aVIoOTNTEC, EXOUE KATA oelpd eAattoVevou peyEéBoug Na > Mg > Ne.

iii) Amtd tn Soun katd Lewis Tou HCOOH, sivat pavepo OtL to poplo SLabetel évav SUTAG deopd C=0 Kot
gvav amho 6eopd C-0. H taén deopol tou Sumhol Seopol sival peyoAltepn omd outr Tou amiol Kal
ETIOUEVWC, 0 8e0UOG C=0 €XeL UIKPOTEPO KOG SeCHOU .
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iv) AOyw CUMPETPLAG, N CUVIOTAMEVN SUTOALKN porn ota TeTpasdplkd popta CH,4, kot CCl, Ba sival ton pe
HUNGEV KAl OTIC EVWOELC AUTEC 8V Ba EMIKPATOUV SUVAHELS SttoAou-Sutodou.
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Y€ OAeC TIG AAAEG meplTTwoelg Oa epdavilovial Suvapelg StmdAou-8unolou, enstdn npodavws o' AUTEC N
ouviotapevn SutoAlkn pomn givat dtadopn tou pundevoc.
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Ta onuela (€0ewg TWV MOPAMAVW EVWOEWY Ba elval avaloya mpog T LoV Twv SLOUOPLAKWY EAKTIKWY
Suvapewv amod TG omoiec to omoudalotepo poAo edw mailouv ol Suvapelg London ol omoieg eivat
OVAAOYEG UE TN HopLokr pnala Tng Evwong.
‘EtoL ta 0.7 Ba auéavovtal katd aufavopevn LopLakr pala:

CH,, < CH5Cl, < CH,Cl,, < CHCls, <CCl,

OEMA 3

i) Na oxebldoete tn Soun Lewis kol va mpoPAEPETE TNV YewUETpla Twv poplwv XeF,, IF; kat AsCl;

ii) Na xpnoluomnoleiote UBPLOLIKA TpoXLOKA YLa va TTeplypaete Toug 000G oTo poplo NH; cuudwva e
T Bewpla Tou Seopov 0BEvoug.

AMNMANTHZH
i)
Aopn Lewis Deopukd (A) kau povripn (E) Gebyn Mo prakh Fewpetpia
e A=2 ,
XeF ‘F—Xe—F: E=3 pappLKkn
E:
. a-s ,
IF; Y] ——E: E=2 2xfuatog T
F .
LR 'K " A = 3
‘Cl—As—CI: E=1
AsCl; " | " TpLYWVIKH TTUPOULSIKA
C| .

ii) XxebLaloupe tnv Soun Lewis tng appwviag NHs.
To dtopo tou alwtou £xeL 5 nAektpovia abévouc.



To dtopo tou H €xel 1 nAektpdvio 6B€voug. Zuvolikd €xoupe 3 dtopa H dpa kal tpla nAektpodvia oBevouc.
JUVOALKA €xou e 8 nAekTpovia BEvouc.

TomoBetoupe ta Tpia H yUpw amo To ATopo Tou alwTtou Kol eMMAEoV TomoBeToU e Ta SUO NAEKTPOVLA TTOU
nieplocevouy. EToL €goupe Tnv doun Lewis.
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2xe61A{oU e TO TPOXLAKA TOU aWTOoU OTNV BepeAlwdn KOTACTACH KAl 0TV UBPLELOUEVN.
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Asopoi N-H

‘Etol kaBe Seopog N-H oxnuatiletal pe Thv eMKAAUYPN EVOC S TPOXLOKOU oo TAEUPAG H Kal pe Eva amod Ta
NUKOTENUUEVD sp> UBPLELKA TPOXLOKE TOU alWTOU.

OEMA 4

H evépyela Lovtiopol tou O, gival pLKPOTEPN Ao TNV EVEPYEL LOVTIOHOU Tou aTopkol O. To avtiBeto
aAnBelel yla TI¢ evépyeleg LovTopoU tou N, kat tou atopwkol N. E¢nyriote tn cuumnepidopd autr Paoel
TWV EVEPYELAKWY SLAYPAUUATWY LOPLAKWY TPOXLAKWY TwV O, Kot N,.

AMNANTHZH

21O MO KATW oxfua PAEmoupe OTL n evépyela Tou UPNAOTEPOU KATELANUUEVOU TPOXLAKOU OTO OTOMLKO
alwto (2p) eival peyalltepn amod tnv evépyela Tou UPNAOTEPOU KATEANUUEVOU TPOXLOKOU Tou N (0p).
Emopévwg, ta e€wtepa NAEKTPOVLIO TOU ATOMLKOU alWTou BpilokovTal Mo HaKpLd oo Tov TupnRva Kal £€Tot
XapaKtnEL{ovTal amo UKPOTEPN EVEPYELA LOVILOUOU OE OXEon UE To N,.

210 SLAYPOLUO LOPLAKWY TPOXLAKWY Tou O, ( 0TO TLo KATW GXAUA Kol HETA arnd pocBnkn SUo
NAEKTPOVIiWY OTA TPOXLOKA (rt*zp)), BAEmoupe, avtiBeta OtL n evépyela Tou UPNASGTEPOU KATEIANUUEVOU
TPOXLOKOU TOU OTOMLKOU 0Euyovou (2p) elval PLKPOTEPN OO TNV EVEPYELD TOU UPNAOTEPOU KATEIANUUEVOU
TpoxLakoL tou 02 (n*zp). Emopévwe ta e€wtepa NAEKTPOVLA TOU Hoplakol ofuyovou BpilokovTtal Mo pakpLd
QIO TOUC TIUPIVEG KOlL £TOL XapOKTNEL{OVTAL ATTO LKPOTEPN EVEPYELA LOVILOMOU GE OXEON LE TO ATOMLKO
o€uyovo.
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