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J‘r 3d,2 3d,, 3d,, 3d,, 3dg. 2
3, 3p, 3,
3s ‘
Spherical Nodes Sign of the ,
wave function
z The drawings of the 25 and 3s is negative
orbitals show that they consist
of nested spheres because these vl - Surface of
X y orbitals (as well as p orbitals with T . spherical
2p, 2p, N

20, n > 2 and d orbitals with n > 3) node
have spherical nodes. For a 2s
orbital the wave function has a
positive value close to the nucleus,
z but it has a negative value at 25 orbital
greater distances. That is, the

wave function has a zero value, a node, at this point. The node occurs at
¥ v the same distance from the nucleus regardless of direction so the node
occurs on a spherical surface. The number of spherical nodes for any

15 orbitalisn —  — 1.

X

2s

Sign of the
wave function
is positive

& 2006 Brooks/Cale - Thomsan
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Molekulove orbitaly

Energy

1s

H Atomic orbitals H, Molecular orbitals



Molekulove orbitaly




Lewisovy struktury

ALV AR AR Lewis Dot Fornealas for Representative Elewments

Group A DA M4 VA VA VIA  VIA  VIIA
Number of #
electyons i
valence shell | 2 3 4 § b 7 He)
Perind | H - He
Periad 2 Li- Bt B C- N- o0 Fr 1Nt
Pericd 3 Ma- Mg: Al &- -P- & -0l cAe
Periad 4 K- Cat Gar Ger  cAse oSt oBer cKr
Pericd § Rb-  S:  Inc Sne o 8he cTer oD iXe
Periad Cs-  Ba: TI- Pb- -Bi- -Pei -At iRa
Perisd 7 Fr-  Ra




sodium contributes
electron, lzaving it
with a closad shall

e N (X B
Nae + *Clea —= Na + =Cls
e e
forming icnic _h .
bond chloring gains
elactron, leaving It
with a closed shell
e o4 ae 27
o Mge + :I[.}r — Mg + :P.:
forming ionic
bond
ss_ .s_ 24 .-i; .-i.'
*Cas+ oCle +2Cle—Ca + ¢Cle + oCls

L
He ¢« Q3 — HLIOLF o H—O3Z
®  forming e |
e  covalent H
H bonds

L N .li‘ LN
He -H . ler—n--H...[\‘I‘..H or H=MN-—H

- H H

H

H

» H H

[ ] ‘ll-. |
He sCe ¢ — HoaCeH or H-=C—H

L LR I

. H

o H

He + oH — He H or H—H

forming covalent

bond
[ N ] [ N [ N ] [ ] [ N ] [ N ]
[ ] - - L ] L] [ ] [ ] or L ] _ [ ]
oSt 8T -PLEP'.- SRR
Constituent atoms
share a pair of electrons,
closing the shell for each
[ ] i‘ Yl i‘ [ ] i.
- [ ] —_— ar -
He + P‘II. H .'E.‘II.J H Pl.
Bonding Lane
pair pair
[ X ] [ ] [ X ] LN ] L N ] [ ] -
:9. .(.:i o(-]:f—lll- :O::C::O: or :E}:C:D-:
arming
covalent
bonds
[ ] [ ]
INe oNI  — INIINI o INZNI
He oH H H H H
L [ ] [ ] L]
eCe oC e - .C::G. or \C=G/
. . ) e, Py N .
H* ., H «Bry H o By
Br [ N ] L N ]
e a bromoethene

- L LN ] LN — *e
He eCe eCue s |0 —= HICeeCQ IS0 H-C=C— I3

iodoethyne
- . (P T T IV —rT N
He «sCses N —_— HaC gas Mg OF H=C—= N,
* * hydrogen cyanide



Oktetove pravidlo

Ve vétsSine slouCenin zaujimaji prvky stabilni konfiguraci
vzacného plynu. Tyka se pouze prvku 2. a 3. periody.



Formalni naboj

FC = (C. skupiny) - [(poCet vazeb) - (poCet nevazeb. el)]

n :{1.—5;'—@@" {il) I:I h"—t:l:‘,
For L FC =7 -2 +4) = +1 ForCLFC =7 {1 +6& =10
For M, FC =53 -3+ =1 For M, FC =53 -3+ =10
For O, B =6 — (1 + &) | ForQ, FO=6 -2 +4) =1
s J B -J - .| ‘.l
-IEII: :EI}: llr
- —F : — -
A A PN
o7 D o o o o



VSEPR

Black Arrows = Dipoles
Blue Arrow = Generated Dipole Moment

Black Arrows = Dipoles
Dipoles Cancel Each Other Out
Dipole Moment = Zero

® ©

T — —_—

Bond Spatial
angles geometry

180° @—@—@ e
Linear (sp)

120° Q—{

Trigonal planar

Electron pair
geometry

Lone pair substitutions

Bent

109.5°

Trigonal Bent
pyramidal

Trigonal bipyramidal (dsp®) “Sawhorse” T-shaped

90°

Octahedral (d?sp®) Square Square
pyramidal planar

T-shaped Linear

Conyright @ 2005 Pearsan Education, Inc.. Puklishing &5 Benjamin Gummings



VSEPR

Howy many things
are stuck to the

st ’?

one two

three

"Thingz" refers to atoms and lone
w—— pairs, MOT to bonds. & double bond
courts the zame as a single bond!

sp3 hybridized
three linear shape
no bond angle
na hybridization Howy many lone Hoeey marey lone Howy many lone fluoring
hydrogen is the pairs are on the piairs are an the pairs are on the
arly example atom? atom’? atom? two
sp3 hvhridized
bent
104 .5 deg. angle
one water
Zero
ZEro one two _sp3 hFhridiIE_d
__ - trigonal pyramidal
=p hyhridized =p hybridized 107 5 deg. angle
linear shape linear shape 3 L MH
180 deg. angle | | no kiond angle e :
carbon dioxide nitrogen 109.5 deg. angle
CHy
spz bvbridized spz hivbridized spz_ beybriclized
trigonal planar ket linear shape
120 deq. angle 118 deg. angle no bond angle
horon trichloride 3



4 lone pairs

VSEFR Geometries
Steric Basic Gecmetry 1 lone pair 2 lone pairs 3 lone pairs
No. 0 lone pair
. 180°
2 e -h\l 180
¥—E—X
Linear
e
X
3 I~ 120r L
:v:”f e fﬁ }K
= 120°
Trigomal Planar Bent or Angular
. ] '.
X it 2 []
4 :'Uﬂ'“ | H\" ].I:I;":l Em’n E 1.Eillllll
x
< IEI"}' «= 100°
Tetrahedral Trizonal Pyramid Bent or .-'i.ngular
X < 90° X 2 * 50
i) 110?!’;, r E}JT:L :_ i.ﬂ' T ]|_::ﬂ"".: E;:; '-..f.l'.frp,h “q'“"-.: a
_‘r p e Fa ™ .-—_TI--' -_:;:-.-t_.|_'
l.r"F 1_[]1{__.&_—__'.-’ ]|E' . :L- | '..'..-" ___.__.l
X X X i
Trigonal Bipyramd Sawhorse or Seasaw T-zhape Linear
; : e
Ko | T _F
'5 :.Hrﬂ”__ E I.'“H\}z q:r:-}.illjr“'- IE-::I.L“x Eh:r__:.;lrﬂl E.'.I'I]-II ‘{ L] ““‘] rre, __nllﬂ".'lh.'l
X7 x i i XX =
X il . X =0p°
Oectahedral Square Pyramid Square Planar T-zhape




Hybridizace

RS SR Relation Detween Electrowic Geometvies and Hybridization

Regions of Aromic Orbitals Mixed
High Eleciron Electromic from Valence Shell
Density Geometry of Central Atom Hybridization
2 linear e 5, ane f =p
1 rigenal planar O 5, TWi o i
4 tetrahedral ane £, three p's sp’
5 rrigenal bipyramidal o 5, thres ple, one il
& octahedral ane 1, three gk, two o' spia




Arrangement of Hybrid Orbitals Geometric figure Example
Two electron pairs
o 180°
Bell,
Three electron pairs
sp?
ﬂj
Trigenal-planar BF,
Four electron pairs
sp> ;
JA Fm.r
ﬁ' \
Tetrahedral CHy
Five electron pairs
sp3d .
a0
120°
PF

Six alectron pairs
spid?

Oectahedral

i€ 2006 Brooks/Cole - Thomson



Symetrie

Three 4-fold axes Four 3-fold axes Center of inversion

Nine mirror planes

& 2007 Thomson Higher Education



Symetrie
oI N

I:H e Mirror Plane Mirror Plane
i ?  Top view, there is a plane of symmetry alungI] E + o
N each NH bond as shown by the blue broken Tines —
H IhﬁHHﬂ a fi'“\-.
C3 2-Fold Roiational Axis
: C
! Side view, showing the C axis (broken red
oooN line) and one of the three planes of symmet
H" /7 A P ymmety
H .

U o Oyt3)
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