KouBIKEG ETTIPAVEIES

 ATTO T OYNUOTA TWV ATOMIKWY TPOYIOKWY OAAA Kal ATTO TIC
UaONUOTIKEC EKPPAOCEIC €ival @AVEPO OTI UTTAPYOUV ETTIPAVEIEC
otTTou 10 W2 pndeviletal, MAvVW OTIC OTToie¢ dnAadny cival
aduvato va Bpebei o e-. O €mM@AvEIEC AUTEC ovoualovTal
KOMBIKES ETTIPAVEIEC.

» ATo Tn yvwoT oxéon: ¥(r, 6, ) = R(r).0(8).®(p)
via WY =0 Ba mrpétrel €ite R(r) =04 ©(8).P(p) =0

v Eival duvatdv va Bpebei o apiBuoc kal 1o €i00C TwV KOUBIKWY
emmpavelwyv kaBopilovTag TIC ouvlnkeg utro TIC otroiec R(r) = 0
n©(06).%(p)=0



AKTIVIKOiI KOHOI

» [lpokuTtrTouv a1TO TO MNOEVIOHNO TNG OKTIVIKNG ouvapTnoNng.
» Epo@avidovtal 6Tav n akTIvikn ocuvaptnon aAAadlel rpoonuo
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AKTIVIKOiI KOHOI

» AlogypdupoTa oUVapTAOEWY OKTIVIKAS TTBavotnTag, R2? = f(r),

0€ OUVAPTNON ME TNV ATOWIKN OKTIVO Pag OEiXvouv o€ Trola
QTTOO0TACN QTTO TOV TTUPNVO BPICKOVTOl Ol OPAIPIKEC KOMPBIKES
ETTIPAVEIEC KAI TOV OpIBUO TOUC.
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AKTIVIKOiI KOHOI

» O apIBuOC oQaIpIKWV KOMBIKWY ETTIQAVEIWY IooUTal JE N - -1

2
4r12R

» [pagikr) TTapdoTtacn TnNG

ouvapTnong OKTIVIKAG

it moavoTnTag 41r°R? yia Ta

atR® TpoxIaka 1s, 2s Kal 3s Kal

OXNUOATIK)  Trapouaiaon

" NIVEERAN IS TNG AVTIOTOIXNG KATAVOMNG
"“’“ poreees ’“““‘* 1o ovdes NG NAEKTPOVIOKAC

TTUKVOTNTAG (ME TIC AEUKEC
| | e TIEPIOXEG  ATTEIKOVICOVTAI.
P .. i B Ol KOUPIKEC ETTIPAVEIEC).




AKTIVIKOiI KOHOI

» [pa@Ikn TTapacTacn TG ouvapTNONG GKTIVIKAG TTIBavoTNTOC
4TTr°R? yia Ta TpoxIaka 2p, 3p Kal oXNPATIKA TTapouaiacn TNG
QAVTIOTOIXNG KATAVOMNG TNG NAEKTPOVIOKNG TTUKVOTNTAC (UE TIG
AEUKEC  TTEPIOXEC aTTelkovi(ovTal Ol  OQAIPIKEC  KOMPIKES
ETTIPAVEIEG).
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fwviakoi k6uol

¢ NpokutrTouv ammd TOV PNOEVIOUO TNG YWVIOKNG ouvapTnong
©(0).P(p).

» A0 10 pNdevIoNO TNG (eVIBIOKNC OUVIOTWOOC TNG YWVIAKNG
KupgOaToouvapTtnong, ©(0), TTPOKUTITOUV KOUPBIKEC ETTIQAVEIEG
TTOU EiVal KWVIKEC.




fTwviakoi k6uBol

» ATTO 10 undeviouO NG adiuouBiakNS ouvioTwoac TNS YwVIAKNS
ouvaptnong, P(e), TPOKUTITOUV KOURIKEC ETTIPAVEIEC TTOU
gival KATaOKOPUPA ETTITTEDA.

» O apIBUOC TWV YWVIOKWY KOUBIKWY eTITTEdWYV IoouTal e .

> 2€& KABe TPOXIAKO, O OUVOAIKOC apIiBuoC Twv KOUBIKWY
ETMIPAVEIWV (OKTIVIKOI KAl YWVIAKOIi) iIcouTal he n-1




ATOMIKA TPpOXIOKA — ZUVOTTTIKA

» Ta aToPIKa TPOYIOKA €ival KUPOTOOUVOPTNOEIC TwV BEoewv
TOU NAEKTPOVIOU Kal UTTAPYOUV OUVNTIKA aKOPO Kol OoTav Ogv
gival kateIAnuuéva he nAekTpovia. AlakpivovTal o€ s p, d, f, g,
N, K.A.TT..

» MrtTopouv va trepiypa@ouVv TTANPWS aTTO TOUG TPEIC KBAVTIKOUC
apiBuoug n, I kar m,.

» ATOMIKG TPOYXIOKA TTOU £XOUV TOV idI0 KUPIO KBaVTIKO apiOuo
(n), atroteAouv oTIBAdA.

» ATOMIKA TPOXIOKA Trou £xouv Tov idl0 n Kal | atroteAouv
uTTOOTIRAOA.

» YTIApXouv N TUTTOI TPOXIOKWYV VIO TO N EVEPYEIAKO ETTITTEDO.
TWV ATOUIKWV ME locoUTAl JE
» Ymapxouv 2| + 1 Tpoyioka armro kaBe tutro. TOOEC €ival Kal ol
TIMEG M, yIa pia dedopevn Tiun L.
» O PEYIOTOC apIBPOC e TToU UTTOPEI va UTTAPXEl O€ dia aTiBada
icouTal JE 2N°2.



ATONIKA TPOXIOKA — ZUVOTTTIKA

> Ynapyouv n-l-1 o@aipikeC KOUBIKEC €NIPAVEIEC OTNV AKTIVIKN
ouUVAapTNOT EVOC TpoXlakou

> Ynapxouv | kopBika €nineda oTn YwVIAKN GUVAPTNON &€VOC
TPOYXIAKOU

> O OUVOAIKOC apIBuOC TwV OPAIPIKWV KOUBIKWVY ENIPAVEIWV KAl
YWOVIOKWV  KOUBIKWV €niNEdwV  yia TN OUVOAIKN KUMATIKN
guvapTtnon locouTal Pe n -1



AokKnon
1. Moool kool unapxouv OTNV GAKTIVIKN Kal noool OTnv
YWVIAKN ouvapTnon €voc 4p TpoxIakou;
2. H mTapakdatw ypagikn mapadoTtacn TG ouvapTnong OKTIVIKNG
moavoTnTag 41r?RA(r) a(popa TO aTOMIKO Tpoxlakd (a) 2p,

(B) 3p. (v) 3s n (0) 3d;

ed e LA i:x
|

0 5 1015 20 25 30
3. oo amd 1a TTAPOKATW OIaAYPAUUATA OATTOTEAEI YPOAPIKN
TapdoTacn TG ouvapTnong OKTIVIKAC TTBavoTnTag 41r?R2(r)
EVOC 2S NAEKTPOViOU;
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AokKnon

4. T1 kaBopilel n Beon TNC HEYIOTNG KOPUPNG OTA NAPAKATW
dlaypappaTa 4nr2R2(r);
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Evépyeieg ATOMIKWY TpoxXIaKwYV yia TO YOpOyovo

» H evépyeia Tou nAekTpOVviou
OTO ATOUO TOU UDPOYOVOU Kal
Ta udpoyovoeldn ecapTaral

LOVO aTTO TOV KUPIO KPBaVTIKO H
apiBuo. ]‘
—2,18><10_18ZZ ! em mas saaas
E = > g 35 3p 3d
n 3
v T
ETol T —
ls<2s=2p<3s=3p=3d<4s=4p=4d=4f<... x 25 2p
o
v MOvo Ta QTOPIKG TPOYIOKA e
TOU UdpPOYOVOU  Kal  TWV y o
L

udpoyovosidwy  (He*, Li%,
Be3*) éxouv autiv  Tnv
EVEPYEIQKIN CUUTTEPIPOPA



Evépyeieg ATOMIKWY TpoXIakwyV Yia MOAUNAEKTPOVIOKA ATOMO

> H eCiowon Schrodinger
TPOTTOTTIOIEITA yia va
OUMTTEPIAGBEI KAl TIC ATTWOEIG
METACU TWV NAEKTPOVIWV

» loxuouv T1O TPOXIOKA TTOU
opiobnkav yia 10 udpoyovo
MEOW TNG €Ciowong Tou
Schrodinger Kal  €TTONEVWC
dilarnpouvTtal 1A S, p, d, f, g,
N...TpOXIAKA

» Ta  Tpoyxioka  TnG  idlag
oTIBadac dev  gival  TTAEoV
lIooduvapa  evepyelaka  (un
EKPUAIOPEVQ)

» Ol eVEPYEIEC TWV TPOYIAKWYV
ecapTwvral Ol JOvo atro ToV
N aAAG Kail aTro TovV |,

87°m
Vf\P+V§\P+ﬂ—(E+

h2




Algiocduon Kal BwpakKIon NAEKTPpOVIWY

o H dpon TOU EKQUAICHOU TWV TPOXIOKWY OTO EVEPYEIAKO
OIAYPOAMMA TWV TTOAUNAEKTPOVIOKWY aTOPJWY  MTTOPEI va
epunveuTel e Baon 1O  @aivouevo TnNG Oleicduong  Kal
Bwpdakiong (A TTPOACTTIONG) TWV NAEKTPOVIWV

»H Oicicduan ekppalel Tnv
IKOVOTNTOL  TTOU  €X€l TO 7
NAEKTPOVIO VA TIPOOEYYiCEl
TOV TrUpnva TOU QTOMOU.
Ooco peyoAuTtepn  €ivalr n
OIEIOOUTIKOTNTA EVOC
NAEKTPOVIOU, TOOO PIKPOTEPN
gival n evEpyeEla TOU.

r /aropIkee povdSec



Algiocduon Kal BwpakKIon NAEKTPpOVIWY

*H Bwpadkion ) TpodacTrian evog NAEKTPOVIOU TTPOKAAEITAl ATTO
TA «EOWTEPIKA» NAEKTPOVIO TOU ATOPOU ME OATTOTEAECHO va
ETTIPEPETAI ATTOPAKPUVON TOU ECWTEPIKOU NAEKTPOVIOU ATTO TOV
TTupnva, dnAadr, augnan TNG EVEPYEIQC TOlI

oTo €oWTEPIKO NAEKTPOVIO  AOYW
MEYAANC OI1€I0OUTIKOTNTOC BpPioKETAl
Kovta goTov Truprnva. To nAekTpovio
autd TrpoaoTriel  (Bwpakilel) TOV
TTupnva, amwbwvtag To OeUTEPO
(ECWTEPIKO) NAEKTPOVIO.




Evépyeleg ATOHIKWY TpoXIaKWwV Yia MOAUNAEKTPOVIOKA ATONO
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YOpoyovoeldEG ATOHO NMoAunAekTpoviaké ATouo



=VEPYEIEG ATOMIKWY TpoXIaKWYV Yia NMOAUNAEKTPOVIOKA ATOMC

» H evEpyela TwV TPOXIOKWY PE TOV
idl0 |, aucaveralr ye TNV augnon

- TOU n.
== 4d H svépyala’va TPOXIOKWYV ME TOV
-470- — iOI0 N AuCAveTal PJE TNV aUZNON
gl 3d TOU |.
4 » Ooo aucdvel TO MEYEBOC TOU
T - 3p atopou  (aug€non  n), TOCO
3s | eAATTWVETAI n EVEPYEIOKN
E aTmréoTaon avaueoa oTd
- 20 TPOXIOKA  (TTUKVEC — EVEPYEIOKEC
2s OTGOUES) KaI N €€4PTNON TNG
EVEPYEIAC TWV TPOXIOKWV OTTO
- ToV { ViveTal OnNUAVTIKOTEPN WOTE
1s T0 4s va Bpioketalr XaunAotepa

atrd 10 3d (Esq < By, Egs < Egp).



=VEPYEIEG ATOMIKWY TpoXIaKWYV Yia NMOAUNAEKTPOVIOKA ATOMC

. P . » H cvepyeia Twv TPOYIOKWYV

;L uNa wK KaBopileTal atro TO
I R enws GBpoiOua n+l. Ooo

T 3 ad i, A 3d HEYOAUTEPO gival TO
s — G0polopa TO00 PEYOAUTEPN

- % P KOl n  evépyEia  TOU
2 P - TpoxiakoU.  Metagl 800
- TPOXIOKWY ~ ME  TO  i0IO

% dBpoiopa (n+l), xounAoTepn

s - EVEPYEIO EXEl EKEIVO ME TO

e is MIKPOTEPO N.



Evépyeieg ATopikwy Tpoxiakwy yia NMoAunAekTpoviaka

artoua
7 %
: » Ol eVEPYEIEC TWV TPOXIOKWYV
TEivouv va eAatTwBouv JE
5 RS \ TNV au¢non TOU QTOMIKOU
e apiBuou.
(R i e xm  r  e  n ~ 5
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ATOMIKSS ApBUSS (2)



HAgkTpOVIOKR OOMNON TWV ATOHWYV

o Me TOV OpPO nNAEKTPOVIOKI OOUNOCN €VVOOUME TOV TPOTIO
OUMUTTANPWONG TWV NAEKTPOVIWY OTA dIAPOPA TPOXIOKA.

» H ouptrAnpwaon TTPaydaToTIoIEiTal e TETOIO TPOTIO WOTE TO
ATOMO VA TTEPIKAEIEI TO PIKPOTEPO OUVATOV TTOOO0 EVEPYEIQC KAl
ETTOMEVWC VA BPIOKETAI OTNV OTABEPOTEPN KATAOTAON.

» H otaBepdTtnTa autry JTTOPEi va eTTITEUXBEl OTAV TA NAEKTPOVIO
TOTTOBETNBOUV OTA TPOXIOKA ME TNV XapnAoTtepn evepyela. H
KATAOTAON QUTA TTOU TTEPIKAEIEI TO MIKPOTEPO TTOOO EVEPYEIQC
ovouadletal BepeAildne KaATAOTAOH.

» EAQv 10 aTOpO aTtroppo@nocel €va TTO00 EVEPYEIOG IKAVO Va
TTPOKAAECElI OIEYEPON NAEKTPOVIOU OE TPOXIAKO UWNnAOTEPNG
EVEPYEIOC TOTE N KATACGTACN QUTN TTOU TTPOKUTITEI ovopadeTal
OIEYEPUEVN KATAOTAON.



BaoIiKEC apXEC NAEKTPOVIOKNG OOMNONG

¢ OI Kavoveg TTOU TTPETTEl TTAVTA va AauBdavovTtal utroywn Katd
TAV TOTTOBETNON TWV NAEKTPOVIWY OTA dIA@OPA TPOXIOKA Eival
ol akOAouboi:

1. Apxn TnNG eAXioTNG EVEPYEIQG
2. AtrayopeuTikny apxn Tou Pauli

3. Kavovag tou Hund



Apxn EAaxioTng Evépyelag

o 2UNQWvVa JE TNV apxn TNG €AaXioTnG evEPYEIQG, KaTA TNV
NAEKTPOVIOK OOMNON &€VOG TTOAUNAEKTPOVIOKOU QTOUOU, T
NAEKTPOVIO OQPEIAOUV VO KATOAGBOUV TPOXIOKA PE TN MIKPOTEPN
EVEPYEIQ, WOTE VA QTTOKTAOOUV TN MEYIOTN OoTOBEPOTNTA OTN
BepeAiudn Toug (Bacikn) kataoTaon.

> MpWwTa ouPTTANPWVOVTal Ta 7 4p— — —

TPOXIOKA ME TO MIKPOTEPO e
aBpoioua (n+l) kol peTagU

QUTWYV TIOU €Xouv TO I0I0 3s —
aBpoiopa, TTPWTa EKEIVA ME |
TO MIKPOTEPO N 25 =

Be 4 electrons

Be 1s22s?

s —



Apxn EAaxiotng Evépyelag

 Mvnuovik6 oxnua  TTARPWONG
ATOMIKWY TPOXIOKWY CUUPWVQ ME
TNV apXnN TNG EAAXIOTNG EVEPYEIQG.

\i\\s

15<2s5<2p<3s<3p<4s<3d<4p<5s<4d<5p<6s<4f<5d<b6p<7s<5f<6d<7p



AtrayopeuTtikn apxn Tou Pauli

¢ Eival aduvarto va uttapXouv OTO 010 ATOUO OUO NAEKTPOVIO PE
TNV idla TeTpada KBavTikwy apiBuwv (n, I, m, m,).

» Amoppola TG apxN¢ QUTAC OTTOTEAEI TO YEYOVOGC OTI, £va
TPOXIOKO OEV UTTOPEI VO YWPETEI TTAVW OTTO OUO NAEKTPOVIA.

d Ta nAektpdvia autd  £xouv o
avTiTapdAAnAo spin  kai givai IS e
ouleuyMEVQ. 45 — === =

3p— == -

A MNa Ttnv ouleuén arraireital
EVEPYEIO N oOTroia ovopaderal
eEvépyela oudeuing TWV

NAEKTPOViWV. He 2 electrons
He 1s?

7
2§ — P

ls =—



NMARPpwonN oTIBAdWYV Kal UTTOCTIRBAOWYV HE NAEKTPOVIA

2TIBGda | n | | | uttooTIBAdO | apPIONOG apPIOOG NAEKTPOVIWY
TPOXIOKWYV o€ o€
(21+1) utrooTIBGSa | oTIBGSA
2 X (21+1) 2n?
K 1/0 1s 1 2 2
210 2S 1 2
L 1211 2p 3 6 8
310 3s 1 2
3|1 3p 3 6
M 18
3|2 3d 5 10
410 4s 1 2
411 4p 3 6
N 4|2 4d 5 10 32
43 4f 7 14




HAekTpovIiakn ATTEIKOVION

/ Agiyvel Tov ap1BlO TOV NAEKTPOVIOV GTO TPOYLUKO

1 Agiyvelr Tov KPavTikoé apbud |/

Agiyvel Tov KOpro KPavtiko aptbuo

|




Is

JLi

HAgkTpoVvIK ATTEIKOVION
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Kavovag Tou Hund

% KATA TNV TOTTOBETNON NAEKTPOVIWY OE TPOXIAKA i0I0C EVEPYEING
N TIpoTIWUEVN OIAdTacn €ival auty TTou Oivel TO JEYIOTO
OUVOAIKO spin,

» AnAadny otav TOTTOBETOUVTAI NAEKTPOVIQ OE TPOXIAKA MIAG
UTTOOTIBAdAC, TTPWTO TOTTOBETEITAI €va NAEKTPOVIO O€ KABOE
TPOXIOKO PE TTAPAAANAO sSpin Kal PETA, EQOOOV O APIBUOC TWV
NAEKTPOVIWYV  €ival HPEYAAUTEPOC aTTO TOV  APIBUO  TWV
TPOXIOKWYV, oxnuaridovtal (euyn Je avTITTapaAAnAo spin.

apBoe : aoWgKTa
TASKTPOM WY Qawe) r}ksferpémo

S
4 13 N
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MayvnTIK) GUUTTEPIPOPA TWV UAIKWV
“ AlopayvnTiKa TTou Ocv OI0BETOUV ATOUA N 1I0VTA JE QOUCEUKTO
N Jovnpn nAektpovia, 1r.X. NaCl. O1 ouciec autég armrwBouvTal
eAA@PPA ATTO TOUG MAYVNTEG.

“ MapapayvnTika TTOU O10BETOUV POVHPN NAEKTPOVIAQ, TT.X. €ival TO
aépio O, kar o CuSO,. Qartdco, aroucia eGWTEPIKOU PayVNTIKOU
mmediou dev Trapoucialouv payvnrion, €TEId) 0TO OUVOAO TOUG Ta
aropa dev gp@avidouv payvnTikn poTrr). MNapoucia OUWE CWTEPIKOU
hayvnTikou T1rediou, TA  payvnTika OitToAa  TrpocavatoAilovTal

MEPIKWG, ME ATTOTEAECHA Ol OUCTIEC va EAKOVTAI ATTO TOUG JOYVITEC.

L)




MayvnTIK) CUMTTEPIPOPA TWV UAIKWYV

s Z1IdnpopayvnTIKA 1Tou O100£ToUV ATOUa PE aoUZEUKTA NAEKTPOVIA.
Qotéco, Ola@opoTroloUvTal  OTTOd  Ta  TTAPOUAyYVNTIKA  €TTEION
ep@avidouv Eviovn PayvATion, AOyw auBopunTou TTPOCavVATOAIGHOU
TWV PayvnTIKwy Toug OITTOAWYV (atroudia eEwTePIKOU TTeEdiou). Tn
oupdTTEPIPOPG auTh £€xouv o Fe, Co kal Ni Ta oTroia éAKovTal IoXUpPd

aT1TO TOUG PAYVNTEC.
il




Kavoveg Slater

 20uQwva e TN Bewpia Slater Tou Baciletal o€ TTEIPAUATIKA
dedopéEva  (TT.X. TTPOODIOPIOMUOI  EVEPYEIAG 1OVTIOMOU), I
OIEICOUTIKOTNTA KAl KAT ETTEKTACN N EVEPYEIQ TOU TPOXIOKOU
KaBopiletal armd 10 OPACTIKO TTUPNVIKO @OpPTio Z*, TTOU
opileTal w¢ n diaopa:

£* = Z-5

» OTTou, S oTafepa TTpodcTTIoNnG N BwWpPAKIoONG.

s APOAOTIKO TTUPNVIKO (POPTIO €ival TO QPOPTIO TTOU “aI0OAVETAI™ TO
ECWTEPIKO NAEKTPOVIO AOYW TOU (POPTIOU TOU TTUPRva Kal TO
PAIVOUEVO TNG BWPAKIONG ATTO ECWTEPIKA NAEKTPOVIA.

 Oco mmo peydho eivalr To Z* 1600 TO JEYAAN €ivalr n
OIEIOOUTIKOTNTA TOU TPOXIOKOU KOl TTEPICOOTEPO CUYKPATEITAI
TO NAEKTPOVIO, APa XAUNAOTEPN EVEPYEIQ.



YTTOAOYIOHNOG TNG OTABEPAG TTPOACTTIONG, S

H o1aBepa S utroAoyiletal pe BAoN TOUG TTAPAKATW EUTTEIPIKOUG
KAVOVEC:

1. ['pagovtal oI NAEKTPOVIOKES DIONOPPWOEIC TWV ATOMWYV O€
OuAdEC ME TNV EENG OEIPA:

e Opdodal: 1s

e Opada 2: 2s ka1 2p

e Opada 3: 3s kai 3p

e Opdda 4: 3d

e Opadada 5: 4s kai 4p

e Opada 6: 4d

e Ouada 7: 4f

e Opada 8: 5s kal 5p KATT.



YTTOAOYIOHNOG TNG OTABEPAG TTPOACTTIONG, S

2. HAekTpOvIia T1TOU PpiokovTtal o€ opada PeEYAAUTEPN aATTO TNV
ouAada Tou nAekTpoviou TToUu €CeTAlOUPE OEV OUVEIOPEPOUV
oTn Bwpadkion (S = 0).

3. I'a Ta nAekTpOVIa TTOU AVAKOUV OTA TPOXIOKA NS Kal np
IOXUEL:

» KABe nAekTpoOvIiO TTOU avNnKEl OTNV idlad ouada HE TO
eCeTalOPEVO NAEKTPOVIO OUVEICQEPEI OTN BwpPAKIoN KaTa
S = 0,35, ECaipeital To 1S NAEKTPOVIO TTOU OUVEIOPEPEL
S =0,30.

» Ta nAeKTPpOVIO TWV N-1 TPOXIOKWY OCUVEICPEPOUV TO
KaBéva mrpodoTtrion S = 0,85.

» Ta nAekTpovia Twv N-2 TpoxIakwy (1 autd TToU avAKouv
Of OKOUA YOPNAOTEPEC OTIPAOEC) OCUVEICQEQOUV TO
KaBEva otn o1aBepa TTpodacTriong kara S =1,00.



YTTOAOYIOHNOG TNG OTABEPAG TTPOACTTIONG, S

4. ['a Ta NAEKTPOVIO TTOU AVIKOUV OTO TPOXIOKA nd r nf 1oxUEl:

» KdaBe nAektpovio 1Tou avikel oTtnv idia ouyada pe 10 nd n nf
ouvelopEpel oTn Bwpakion kata S = 0,35.

» KdaBe nAektpovio TTOU PBPIOKETAI O XAUNAOTEPN OMAdA ATTO
Tnv nd N\ nf ocuveiopépel otn Bwpdkion kata S = 1,00,



AOKNOEIG

5. Na uttoAoyioTei TO OPACTIKO TrUPNVIKO QOPTIO  €VOG
NAeKTpoviou 0B€voug Tou aropou Tou gO.

6. Na uttoAoyioTei TO OPACTIKO TTUPNVIKO POPTIO £vog 3d Kal
EVOG 4S NAEKTPOVIOU TOU HgNI.

7. Moia amd TIC TAPAKATW pP? nNAEKTPOVIAKEC OOUNTEIS
AVTITTPOOWTTEUEI TNV €AAXIOTN eveEPyeEla; [lola nAEKTpovIakn
OlauOpPPWON €XEl TN MEYIOTN evepyela; [lola dopnon eival
QATTAYOPEUTIKN;

™ ™



10.

11.

12.

AOKNOEIG

Alatacre 1a TpoxIoka 1s, 2s, 2p, 3s, 3p Kail 3d TwV ATOMWYV N
IOVTWV He* kal K Katd ogipd augavouevnG EVEPYEIQGC.

Katd TToia o€Ipa Ta TTAPOKATW TPOXIOKA 6a cuuTtrAnpwBouv
ME NAEKTPOVIO cUNPwva PE TRV Apx TS AONNOEWCS KAl YIAT;
4d, 4f, 5s, 5p, 5d, 6s

[a 10 aropo Tou miTaviou (,,Ti), ypawTe (a) TN BepeAiwudn
NAEKTpOVIaK Tou dour, (B) TNV NAekTpoviakr) doun yia Tn
XAUNAOTEPN €veEPYEIOKA OIEYEPMEVN KATAOTAON KOl (Y) MIa
arrayopeupévn (A aduvarn) NAEKTPoVIOK dour).

[Tole¢  amd  TIC  OKOAOUBEC  NAEKTPOVIOKEG  OOMEGQ
AVTITTIPOOWTTEUOUV, OTn  BgpeAiwdn  kardortaon, TNV
NAEKTPOVIOKI OOMr] TOU QVIOVTOG TTOU UTTAPXEl OTO KapRidlo
TOU apylhiou, Al,C;; (a) 1s22s22p?, (B) [He]2s%2p®,
(y) 1s22s22p>, () [Ne], (€) 1s22522p*3s?

[Tola €ival N nAekTpoviakry OOHN TWwWV TPIWV TIPWTWV
OIEYEPUEVWYV KATOOTACEWV TOU aTOMouU (;Na; [lloia eival n
TTPpWTN OIEYEPPEVN KATAOTAON TOU ,Na*;
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