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F’PANTH A=ZIOAOINHzZH A" TETPAMHNOY 2019
A’ TAZHZ AYKEIOY KAI TEXNIKQN ZXOAQN

HMEPOMHNIA: MEMNTH 19 AEKEMBPIOY 2019

EZEETAZOMENO MAGHMA: XHMEIA
KQAIKOZ MAGHMATOZ: AA019

2YNOAIKH AIAPKEIA TPANTHZ EEETAZHZ XHMEIAZ - BIOAOTI'IAZ 90 Aetrtd

TO EZETAZTIKO AOKIMIO AMNOTEAEITAI AMNO E=ZI (6) ZEAIAEZ

OAHTIEZ (y1a Toug egeTadopuévoug)

1. 210 €€WQ@UAANO TOU TETPADIOU ATTAVTACEWY VO CUUTTANPWOETE OAQ Ta KEVA E TA
OTOIXEia TTOU ¢nTouVTAl.

Na atravrioete OAA Ta EpWTHMATA.

Na pnv avriypdyeTte Ta OEgarta oTo TETPABIO ATTAVTHOEWV.

Na un ypawere TTouBevA OTIC ATTAVTAOEIG 0OG TO OVOUA OOG.

Na atravtrioete 010 TETPABIO 0aG o€ OAQ Ta BEPATA MOVO ME MTTAE | HOVO UE
MaUpn méva aveditTnAng peAdavng. MoAuRi emTpéTTeTal, JOvo av 1o NTAEl N
EKQWVNON, KAl JOVO YIA TTIVAKEG, OIAYPAPUOTA KATT.

6. AmayopeveTtal n xpron 610pBwTIKOU uypouU Kal dIopOWTIKAG Taviag.

7. Emouvdarrretal Meplodikdg MNivakag oTo TEAOG TOU €EETACTIKOU SOKIMIOU.

gk wn



Xpnoipa Asdopéva
"pappopoplakdg 6ykog, Vm =224 L
Ap1Budg Avogadro, Na = 6,02x10%
ATopikr povéda padag, 1 amu = 1,66x10% g

MEPOZ A’: EpwTtioeig1 -4 (20 povadeg)
Na atravTioeTe € OAEG TIG EPWTAOTEIG.

Kafe op0n atravrnon BaduoAoyeital pe mévre (5) povadeg.

EpwTtnon 1
A. Na ypayete 0TO TETPADIO ATTAVTIOEWY, TOUG APIBUOUG, TTOU AVTITTPOCWTTEUOUV
TQ A1, A2, B1, B2, Y1 KAI Y2 TOU TTI0 KATW TTIVOKA: B M)
Xnuiko6 Madikog Api1Budg Ap1Budg Ap1Budg
oTolxeio / 16v | apiOuog TTPWTOVIWV | NAEKTPOVIWV | VETPOVIWV
Nartpio (Na) 23 a 11 as
KaTiév 40 B1 B2 20
aoBeoTiou
(Ca™)
XAwpio (Ch) Y1 17 Y2 18

B. Na ypdyeTte TNV nAekTpoviakr dour) Tou aTtoixeiou X, Trou Bpioketal otnv 3"

ePiodo kal otnv VIA KUpia opdda tou lNepiodikou lMivaka. @aw
I. H nAekTpoviakr dopr] Tou 16vTog W2 eival (2,8). Na utroloyioeTe, KaTaypaQovTag

TOV OUAAOYIONG 0Ag, TOV ATOPIKO aplBuod Tou oToixeiou W. @aw
EpwTtnon 2
Na ypdyete yia KaBeuid atd TIg o KATw dnAwoelg (a) wg (€), av gival OpBR A
AavBaopuévn. (GXY)!

(a) To darouo Tou apyou, 18Ar, €xel 8 NAeKTPOVIO OTNV EEWTEPIKNA TOu OTIRGDA.
(B) H pada evég atépou alwrtou, N, gival 14 @opég peyaAuTepn atmd 1o 1 amu.

(y) Ta udaTika dloAUuaTa TWV IOVTIKWYV (ETEPOTTOAIKWIV) EVWOEWY AYOUV TO NAEKTPIKO
pevua.

(®) To udpoBbpI0, HF, gival ouoIoTTOAIKH) PN TTOAIKA (U TTOAwPEVN) Evwon.

(¢) Ta nAekTpdVIa BpiokovTal GTOV TTUPAVA TOU ATOUOU.




EpwTtnon 3

AivovTtal Ta XnuIKG oToixeia .1 X, v+2¥ Kai ,Q PE TOUG aTOUIKOUG TOUG apiBuoug.

To oToixeio Q eival euyevég agpio.

Ta cupBoAa X, W kal Q dev avTITTPOCWTTEUOUV TA TTPAYUATIKA CUMBOAA TWV OTOIXEIWV.
Ta epwTtriuaTa TTOU aKoAouBouv avagépovTal oTa oTolxeia X kal W.

(a) Na xapaktnpioete Ta oToixeia X kal W wg péTaAAo A apéTalro. 2 M)

(B) Na dnAwaoeTte 1O €id0G TOU dETHOU (IOVTIKOG, OPOIOTTOAIKOG TTOAIKOG, OUOIOTTOAIKOG
MN TTOAIKOG), TTOU oXNUATICOUV Ta ATOUA TWV OTOIXEIWV:

() X ka1 X (T}
(1) X kar ¥ (@Y}
(y) Na ypdyete Tov XnuIKO TUTTO TNG £VWONG, TTOU OXNUATICETAI HETAEU TWV ATOUWYV
TWV oToIxEiwV X Kal Y. (@Y}
Epwtnon 4
2TOV TTOPAKATW TTivaka SiveTal 0 apIBUOS TWV TTPWTOVIWY, NAEKTPOVIWV KAl VETPOVIWV
Twv cwuatmdiwv A, B, I, A, E kai Z. (GIY)!
owpaTidio MPWTOVIA NAEKTPOVIQ VETPOVIA
A 9 10 10
B 12 12 12
r 17 17 18
A 11 10 12
E 10 10 10
V4 8 10 8

ATT6 TOV TTI0 TTAVW TTiVAKA va ETTIAECETE TO owaTidIo (€va udvo), TTOU AVTIOTOIXEI O€:

(a) kaTidv

(B) euyevég agplo

(y) avidv ue @oprio 2-

(6) dtouo, TToU UTTOPEl Va oXNUATIOEI TOOO OUOIOTTOAIKG, OGO Kal IOVTIKO OO0
(€) popTIOPEVO CWHATIOIO X, TTOU PTTOPEI VO OXNUATIOEI JE TO KATIOV hayvnaiou,

12Mg?*, évwon pe xNuIkS TUTTO MgX,. To X avTIOTOIXEl O€ éva OO TA CWHATISIO
A wgZ



MEPOZ B": EpwTtioeig 5-7 (30 povadeg)
Na atravriioete o€ OAeg TIg epwTNOEIG. KGBe opBn atrdvrnon BabuoAoyeital pe

O0éka (10) povadeg.

EpwTtnon 5

A. H o kdtw atreikévion Ogixvel Tov TPOTTO oUVOECNS TWV ATOPWY OTO POPIO HIOG
OMOIOTTOAIKNG évwong. H xnuik évwon Ttepiéxel dropya tou udpoydvou, H, kal Twv
oToixeiwv X, W ka1 Z. Ta cupBoAra X, W kal Z dev gival Ta TTPAYMATIKA CUPBOAA TwV
OTOIXEIWV.

H Y
| V4
H—X—}{\
A
|
H

(a) Na aTTeIkovioeTe TOV OXNUATIOPO TWV OUOIOTTOAIKWY SETHWY TNG TTIO TTAVW
XNMIKNG €VvWong, XPNOIUOTTOIWVTOG Ta NAEKTPOVIa oBévoug (oUPBoAa Lewis). (3 W)

(B) Na ypdwete Tov OUVOAIKO QPIBUO TWV PN BECHIKWY CEUYWV NAEKTPOVIWV OTO
MOPIO TNG TTIO TTAVW £VWONG. (0,5 )

(y) Me tn BonBeia Tou lMepiodikou Mivaka (M.11.), va ypdweTe Ta TTPAYPATIKG GUMBOAQ
TWV XNUIKWV OTOIXEIWV TTOU avTioTolxouv oTta X, W kal Z, av yvwpileTe OTI avhKouv
otn 2" mepiodo Tou M.M. (1,5 u)

B. Metagépetal oe T1€00€pIC (4) OOKIUAOTIKOUG OWAAVEG 231, 2, 23 KAl Z4 MIKPN
TTOoOTNTA aTTO TIGC AKOAOUBEG OTEPEEC OUTIEG:

OOKIMAOTIKOG CWAAVAG Z;: KITPIKG 0&U, CeHgO7
OOKIMAOTIKOG CWAAVAG Z5: avBpakIko vaTpio, Na,CO3
OOKIMAOTIKOG OWAAVAG Z3: B¢gio, Sg

OOKINAOTIKOG CWAAVAG Z4: B€KO KAAIo, Ko SOy

(a) Na diakpiveTe TIC TTI0 TTAVW OTEPEES OUTIEC TE: 2 W)
(1) 10VTIKEG
(1) opOIOTTOAIKEG TTOAIKEG
(1) OMOIOTTOAIKEG N TTOAIKEG



(B) Z& KGBE dOKIPAOTIKO CWARVA (21, 22, 23 KaI Z4) TTPOCTIBEVTAI 3 ML aTTOCTAYHEVOU
vepou.

H,0 H,0 H,0 H,0
il ; inl inl
g_“"\v“/“) :\\ .."“"\/'/*‘,? C'-\/L 2

= 3 |
\ J | KLTpko l avBpaKikd . \ /| Beuxo
N—~ | o&0 \< ,/ | varpio N\ ./J Oeto N :

— KaALo
.3

21 22 23 24

O1 cwAAveg avakivouvTal Kal agrivovtal o€ npepia yia Aiya Aetrtd. Na avo@épeTe o€
TTOIOUG OWANVEG AVAUEVETE Ol OTEPEEG OUOIiEG va BIaAUBoUV TTAAPWG OTO VEPO Kal O€
TToI0UG OWARveG dev Ba diaAubouv. (2

(y) Na ouoyxetioete Tn SI0AUTOTATA TOU B€IKOU KaAiou pe To €id0g Tou deouou Tou. (1 W)

EpwTtnon 6

A. H pehapivn gival gia adxpwpn KPUoTaAAIK oudia e XNHIKO (Moplakd) TuTro: CzHegNe.
Tov ZemtéuPBpio Tou 2008 otnv Kiva, uetd 10 TEAOG TWV OAUUTTIOKWY QYWVWY,
QTTOKAAUQPONKE TO OKAVOOAO VIO TO JOAUCUEVO WE peAapivn TTaIBIKO yaAa. ETTnpedoTnke
ooBapd n uyeia 35.000-40.000 traidiwv o€ 6An Tnv Kiva. ATTO XNUIKES avaAUoEIg TTou
éyivav, avixveudnkav 31,5 g peAapivng o€ KABE PTTOUKAAI TTaISIKOU YAAOKTOG.

Na uttoAoyioeTe, dEiXVOVTAG TOV TPOTTO TTOU EPYOOTAKATE:

(a) TN oxeTIKA popiakn pala (Mr) TnG yeAauivng (1)
(B) Tov apiBud Twv moles, Ta otroia avTioToixouv ota 31,5 g yeAapivng (2 W)
(Y) Tn pdda, o€ ypappapia (g), evog Hopiou peAapivng (2 )

B. H aépia apuwvia, NHsz, dladpauariel ouolaoTikd pOA0 OTn OuviiRpnon Tou
TTANBuopoU NG 'ng. AmoteAei TN BaoikA TNy Twv alwTouxwyv AImmacudtwy, amo Ta
oTToia £€aPTWVTAI OI UPNAEC ATTODOCEIG TWV CUYXPOVWYV AYPOKAAAIEPYEIWV.

(a) Na d¢iete Tov TPOTTO OXNMATIONOU TOU popiou TNG appwyviag, NHs, xpnoiyotroiwvTag
Ta NAeKTPOVIa TNG EwTEPIKAG OTIBAdAC (oUuPBoAa Lewis). Aivovtal Ta XNMIK& oToIxEia
Tou UdpoyOVoU Kal TOU alwToU PE TOUG ATOMIKOUG TOUG aplBpoudg: 1H kai 7N. (2,5 p)

(B) Na utmroAoyioete TNV TTOOOTNTA, OE ypauudapia (g), TNG auuwviag, NHsz T1TOU
KataAaupavel 6yko 112 Aitpa (L), oe STP ouvOnkec. (2,5 M)

4



EpwTtnon 7

, , , 209 209
A. AivovTtal Ta ATOPa TWV OTOIXEIWV: 83X Kal 84\P

‘Evag TTupnVviKOG XNMIKOG TTPOCTTABNoE va TAuToTToINOEl Ta dUOo (2) oToixeia X kai P.
(a) Na dnAwaoeTe av PTTopei va KaTatdagel Ta duo (2) aToixeia wg 1IoéToTTa dtopa. (1 M)
(B) Na g€nynoete TNV ardvTnon 0ag OTO EPWTNUA (Q). 2 W)

B. To xAwplo, Cl,, cival éva TTPACIVOKITPIVO a€plo, dNANTNPIWOEG, PE XAPAKTNPIOTIKN
ooun. Kard tov A” TTayKOOWIO TTOAEPO XPNOIMOTTOINONKE WG TTOAEUIKS QépIO.

(a) Me tn BoriBeia Tou Mepiodikou lMivaka va YPAWETE TN OXETIKI ATOMIK Jala (Ar)
TOU aTouou Tou XAwpiou, CL. @aw

(B) 'Evag TpopokpATNG METAPEPEL, OTO OOKIOIO TOU UTTG cupuTrieon, 2840 g
uypoTroinuévou xAwpiou, Cl,.

Na uttoAoyioeTe, deixvovTag Tov TPOTTO TTOU EPYACTHKATE:

I. TOV apIBuO TwV hopiwv Tou XAwpiou, Cl,, Tou uttdpyouv ota 2840 g B

Il. TOv OyKO Tou XAwpiou, Cl,, TTou KaTaAappdavouv, o STP OUuVvOAKEG,
Ta 2840 g Cl, (B M)
MEPOZXI": (15 povadeg)

Na atravrioeTe TNV gpwTnon 8.

H op0n} amrdavrnon BaduoAoyeital pe dekatrévre (15) povadeg.

Epwinon 8

A. Aivetal 61148 g agpiou Q kataAapBdvouv 6yko 67,2 Aitpwv (L), oe STP cuvBnkeg.
Na uttoAoyioeTe, deiXVOVTAG TOV TPOTTO TTOU EPYOOTAKATE:

(a) Tov apiBud Twv moles Tou agpiou Q, OTIG IO TTAVW CUVOAKES 2w
(B) Tn oxeTikA popiakn pala (Mr) Tou agpiou Q (2 v



B. AivovTai 1110 KATW 01 XNMIKOi TUTTOI €¢I (6) OUOIWV:

My, Poll, %M, XY, TY3 O®Y,
Ta cUpBoAa TTou XPNOIYOTTOIOUVTAI BEV €ival TA TTPAYMATIKA CUUBOAQ TwV OTOIXEIWV.
AivovTal €TTiong ol TTANPOQOpPIES:

I. To oToixeio Y BpiokeTal otnv IA KUpia opdda kai otnv 1" repiodo Tou Mepiodikol
Mivaka.

. O1ouaieg Pall, ZIN kar 2Y> €ival IOVTIKEG.

m. O1ouaieg My, TY3 ka1 DY, gival OUOIOTTOAIKEG.

ZnTouvrtal:
(a) Na Ta&ivounoete Ta atoixeia M, P, Z, T ka1 @ o€ pétaAAa Kal auéTaAAa. (2,5 )

(B) Na ypdwete Tov apiBud Twv NAEKTpoviwv TNG eEWTEPIKAG OTIBAdAS (NAEKTPOVIa
o6évouq) Twv aToixeiwv M, P, Z, T kai O. (2,5 p)

(y) Na dei¢ete e TN xprion Twv NAEKTPOVIWY TNG CWTEPIKNG OTIBAdAS (CUMPBOAa Lewis)
TOV OXNMATIOPO Tou deopoU oTnV €vwaon Poll. (2,5 )

(®) Na egnynoerte yiati n évwon P2l o€ oTeper katdoTaon dev TTAPOUCIAlel NAEKTPIK
aywyiuoTtnTa. (2,5 )

(¢) Na dnAwoete poévo pia (1) atmd TIg Mo TTAVW OUCiES, N oTroia dev dIGAUETAI OTO
vePO. (1w

TEAOZ EZETAZTIKOY AOKIMIOY

2AZ EYXOMAZTE KAAH ENITYXIA
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