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éev unapyouvv

aKTLIKO( KOuBo

Fwviakdg K6uPog

MNOEVIONOG TNG YWVIOKNG cuvdpTnong O(0) ®(o)

HNdeviopo6g O(0)

v

KWVIKEG KOHBIKEG
ETTIPAVEIEG

MNdeviouog O(e)

eTTiTredEG KOUPBIKEG
ETTIPAVEIEG




Koufol - rpoxiaka d

2 entinedol kO BoL

oUVOAO emtinedwv kKOpBwv = |

1 KWVLIKOG KOMBOC




f atomic orbitals

Ta eTTTA TpOXIAKA 4f

22 7f\‘::-,~;)/ 7-": X<-y=<)r

The shape of the seven 7f orbitals (cubic set). From left to right:
§ 5, (middle row) 7f.,2_,2), 22

(top row) 7f,3, 7f.3, 7

where the wave

o

and (bottom row) 7f,,,. For each, the blue zones ar
functions have negative values and the gold zones denote positive

values.



g atomic orbitals

http://www.orbitals.com/orb/orbtable.
htm



H napoucia peyaiouv aplOpov
KOUBwV avgaveL tnv
NAEKTPOVLAKI TIUKVOTNHTA
KOVTA OTOV TIUPAVA ME
AMOTEAECHA VA QLUEAVETAL N
SlelodutikaTnTA TOU

.

‘Oc0 neplocoTEPEG Eival ot

TPOXLOKOU.

KOMBLKEG eMLPAVELEG TOOO
XapnAotepn gival n evépyela
TOU QVTLOTOLYOU TPOXLaKOU

}

E(3s) < E(3p) < E(3d)

2.2
dnrR

3p
/\\ e 3s
/' "..'\ ’ !/ \
/ f ‘\\ \

0 2

oUVoAo KOMBWYV = n-I-1



11. Mati yua tov KoBopLlopo evog s tpoxLlakol amatrtovvtal dUuo KBavtikol aplOpoi, evw yia tov
KolOopLopo KABe AAAOU €i60UG TPOXLOKOU OLTOLLTOUVTOLL TPELG;

12. H oplakn enipavela mov KaAAUTTeEL To 99% Tou nAeKTpoviakol VEPOUG yLa To 2s TPOXLAKO Eival pia
odaipa pe aktiva 500 pm. H oplakn emidpavela nov KaAUTTEL To 99% ToU NAeKTpoVIaKkoU VEPOUG yLa To
1s tpoxlako gival pa odpaipa pe aktiva:

A. 200 pm,

B. 500 pm,

. 600 pm,

A. 800 pm.

13. Nw¢ ta NAektpdvia Staoxilouv tic KOUPBLKEG emiPpAveLEG; Ma MapASELYHA WG Eva p NAEKTPOVLO

NEPVA Ao tov Eva Aofo otov aAAo;



14. Mg tL oxetiletal n 0€on tng HEYLOTNG KOPUPHE OTA TIAPOKATW SLoypappota
anr’R%-r;

--fh'[rz.l'-_i'2
=
<dT11Ir
)
p e =

1s 25 3s



15. Nopakdtw divovtol OXNUOTIKA, LE TIEPLYPAMHOATA (OPLAKES KAUTTUAEG) NAEKTPOVLOKNG TTUKVOTNTOG, TOL
tpoxlakd 4f. Na e§nynoete tL ekPpAalouv oL MAPACTACELG AUTEC KoL TtWG TTPOKUTTouV; Mati untdpxouv
entd StadopeTIKA f TPOXLAKA;

-

| i
| / /
/1
- L \
/ / l
y

/



16. AlveTtal N TOPAKATW YPAdLKN) MOPACTACH TNE CUVAPTNONG OKTLVIKAG TTLOavOTNTOC YL TO ATOLO TOU
uépoyovou. Me Bdon to SLAYPALLHOL OLUTO VAL QTTAVTHOETE oTa EENG:

o.. Mdoouc KOpPBoOUG £XEL N cuvAPTNON AUTH;

B. MoLo¢ TUMOG TPOXLAKOU EUTTAEKETAL OTNV MEPIMTWON AUTH;

V- TLElS0G TpoXLaKO Oa eiXape av UTTRPXE EvO AKOMA KOUBOG;

9 s

4nr?y?
n)




5.4. Aivetauw n ypadikn napactacn tng R(r) yia to 1s tpoxiako tou H.
TuSwadopad Oa €xeL n avtiotowyn ocuvaptnon yia to Het ?
Na oXESLACETE GUYKPLTLKA TNV YPadLKN TOPAcTACH TWV

4ntr?R(r)? yua ta 2 €i6n

R 3
»x 10
AKTWVIKN cuvaptnon ywa 1s: .
/ 3 Is
B =
e ]
= {:1{:, 200 400 600 =00

r/ppm

Hydrogenic Orbitals

Hydrogenic atoms are atoms that only have one electron orbiting around the nucleus, even though the nucleus may
have more than one proton and one or more neutrons. In this case, the electron has the same orbitals as the hydrogen
atom, except that they are scaled by a factor of 1/Z. Z is the atomic number of the atom, the number of protons in the
nucleus. The increased number of positively charged protons shrinks the size of the orbitals.

Thus, the same graphs for hydrogen above apply to hydrogenic atoms, except that instead of expressing the radius in
units of a,, the radius is expressed in units of a,/Z. Correspondingly, the values have to be renormalized by a
factor of (Z/a,)%2. So a He* atom has orbitals that are the same shape but half the size of the corresponding hydrogen
orbitals and a Li?* atom has orbitals that are the same shape but one third the size of the corresponding hydrogen
orbitals.



Zto oxnua ¢aiveral n ypadilki mapaotoon tTnG cuvaptnong ywvilakng nmbavotntag

A(0,d)? yia ta TpoxLlaka 1s ko 2p. Mwg MEPLUEVETE va lval TO OXAHA YLOL TO TPOXLAKA

2s ko 3p

Table 2.3 Angular wave-functions of hydrogenic atom

l Y(0. )
0 S
2vm
: L \% cos ()
I 1 .‘G sin 0 ¢ !
3 \ EM]] cos @
1 1 : . [
2/ = Sin @ sin ¢
o) e X
< 1—\ 2(3cos?0 — 1)
9 L s
- 3\ wsin () cos 0 cos b
2 L 15 .
- 5 \',.r’ 2sin () cos () sin ¢
o) T
- 3 \.;"—T;hlll")C(1h 2¢
5 pa

1 /150020 <in 9
T\ 0sin 2¢

n

(84




5.6. To e Tou H (otn OepeAiwdn katdotaon) eival mBavotepo va Bploketal o

arnootaon 52.9 pm ano tov nupnva. Auto eivol CURBATO HE TNV HEYLOTN TLUA TNG

R(r) oto onpeio r=0?

OtL Avoei tne efiowon¢ Schrodinger yia to aropo tov H

Atomic orbital f [ iy Radial part of the wavefunction, R(r)’ Angular part of wavefunction, A(@, ¢)

I

1\_ i

b
L]
]



ATopika TpoxIaka — ZUVOTTITIKA

*»*Tol ATOULKA TPOXLAKA EIVOL KUHATOOUVAPTAOELG TWV BE0EWV TOU NAEKTPOVIOU Kol
UTLAPXOUV SuvNTKA aKOpaL Kol OTtav v eival KAtelAnEVA e NAEKTPOVLAL.

+*KaBe kupatoouvaptnon nepthAappfavet tnv aktviki (R) kat tnv ywviakn (A)
ouvaptnon

**H aktwikn cuvaptnon oxetiletal He To HEYEOOG TOU TPOXLAKOU EVW N OKTLVLKA ME
TOV TPOGAVATOALGHO TOU.

+*To LEYLOTO TOU TETPAYWVOU TNG OLKTLVLKIG CUVAPTNONG OLVILOTOLXEL 0TV anootaon
OLTtO ToV MUpPRva Omovu eivatl niBavotepo va Bpebei to e

**KoppBka onpeia (nodes): onpeia pndevikng nmibBavotntoag eVPeoNS NAEKTPOVIOU

*Koppocg 1 kopBkn emidpaveia: neploxn LNOEVIKAG mBavotntag eVpeoNC
nAektpoviouv

*Yndapyouv n-l-1 KOUBOL 0TNV AKTVIKA OUVAPTNON EVOC TPOXLOLKOU

*Yndapyouv | kKopPka enineda otn ywviakn ouvaptnon Vvog TPoOXLOKOU
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