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Fehlanpassung
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Standing waves
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- Two dimensional standing waves
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Three dimensional standing waves
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Bohr's atomic model
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Bohr's atomic model
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Abbildungen aus: Brown-LeMay, Chemie
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Energy levels of the orbitals
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Abbildungen aus: Brown-LeMay, Chemie
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Wahrscheinlichkeit

lons in s-Orbitals
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Wave function ¥ = f(r)
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: Elektrons in atoms
¥ ) Standing three-dimensional waves 0 nodal pl anes
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p-Orbitals
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d-Orbitals
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TABLE 6.5
The complete hydrogenlike atomic wave functions forn = 1.
atomic number of the nucleus, and & = Zr/a . where a is the Bohr radius.

2. and 3. The quantity Z is the
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Electron spin
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Abbildungen aus: Brown-LeMay, Chemie
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Quantum numbers

* Main quantum number n: Size of wave function
- n=12,..
* Azimutal quantum number |: number of nodal planes
— 1=0no nodal plane
— 1=1 one nodal plane
— =2, two nodal planes
- 1=0,1,2,.n-1
* Magnetic quantum number m: distribution in space
- m=-,..,0,..,+
* Spin quantum number S: angular momentum
- Y,
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Elektrons in atoms

y Standing three-dimensional waves

0 nodal planes
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Electronic configuration for Chlorine

Electron 7 £ e 74, e~ Configuration
1,2 1 0 0 =+t
3.4 2 0 0o =+
2 1 -1 =+l
5-10 2 1 0 =+
2 1 +1 =}
11,12 3 0 0 i
3 1 -1  *3
13-17 3 1 0 i
3 1 +1 +3 or —3*
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Electronic configurations

Electron Capacity of

Electron Capacity

n 3 my m, Subshell = 4¢ + 2 of Shell = 2n?
1 0(1s) 0 +5 -4 2 2
2 0Q25) 0 +1, -4 2 8
12p) -1,0, +1 t_% for each value of ms, 6
3 0(35) 0 +}, -1 2 18
13p) —=1,0.+1 =} for each value of m, 6
2(3d) -2,-1,0,+1, +2 =4 for each value of #z, 10
4 0(49) 0 +5 -1 2 32
1(4p) —1,0,+1 =1 for each value of 71, 6
2(4d) -2,-1,0,+1, +2 :j! for each value of m, 10
3(41) =3,=-2,-1,0,+1, 42, +3 t% for each value of m, 14
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Discovery of the periodic system:
patterns

Ordnungs- T~
zahl 1 8 s - - 19 2O - -
Symbol H Li Jj|Bey — - K §|Cally — -
nicht- weiches, nicht-  weiches, nicht-  weiches,
reaktives reaktives  reaktives reaktives reaktives  reaktives
Gas Metall Gas Metall Gas  Metall

Abbildungen aus: Brown-LeMay, Chemie
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PSE and Orbitals
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K |C|Se T |V |[C |Mn|Fe|Co|N|Cu|Zn|Ga|Ge|As|Se| Br|Kr
45 3d 4p
a7 38 » 40 41 4 | & 44 45 46 471 | 48 -5 50 Sl 52| = 54
Eb|& | ¥ Zr |[Nb|Mo| To |Ru | Rh|Pd [Ag|Cd| In |8n|Sb|Te| I |Re
S5 4d 5p
8 | 56| 5T | 58| % [0 |61 |62 |6 |64 |65 | 66| 67| 62 (| DM )|T2|T| W W | T | TR B | 0| o8 2| 0 [ 84 | 25 | 86
Cs |Ba|La|Ce|Pr |Nd|Pm|Sm|Eu|Gd|To|Dy|Ho| Br |Tm| vb|Lu|Hf|Ta| W |Re|Cs| It | Pt |Au[Hg| TI|Pb|Bi|Po|At|Rn
[ 4 5d p
& 88 Ed Q0 91 92 k] 94 5 96 g7 98 22 100 | 101 102 | 103 104 | 105 | 06 | 107 108 | 109 | 110 11 112
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Metalle
1A
. 8A
1 Metalloide 18
1
1 2A . 3A 4A 5A B6A T7A | 2
H 2 Nichtmetalle 13 14 15 16 17 | He
2 3 4 5 6 7 8 9 10
Li | Be B C N (0] F | Ne
gl 11|12 | 3B 4B 5B 6B 7B 8y 1B 2B | 13 | 14 | 15 [ 16 | 17 | 18
“|Na | Mg 3 4 5 6 7 /8 9 10\ 11 12 [Al|S | P | S | Cl|Ar
o 19| 20 [ 21| 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 | 33 | 34 | 35 | 36
K |Ca| Sc | Ti V | C (Mn | Fe | Co | Ni [Cu|Zn | Ga| Ge | As | Se | Br | Kr
5 37 38 39 | 40 | 41 42 | 43 44 45 | 46 47 | 48 49 50 51 52 53 54
Rb | Sr | Y | Zr [Nb |[Mo | Tc |Ru [Rh | Pd |Ag | Cd | In | Sn | Sb | Te | I | Xe
6 55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs | Ba | La | Hf | Ta | W | Re [Os | Ir | Pt [ Au | Hg | Tl | Pb | Bi | Po | At | Rn
7| 87 | 88 | 89 | 104 | 105 106 | 107 | 108 | 109 | 110 | 111 | 112 | 113 | 114 | 115 | 116
Fr | Ra [ Ac | Rf | Db | Sg | Bh | Hs | Mt | Ds | Rg
Lantl . 58 | 59 | 60 [ 61 | B2 | 63 | 64 | 65 [ 66 | 67 | 68 | 69 | 70 [ 71
anthanoide | ce | pr | Nd [ Pm | Sm | Eu | Gd | Tb Dy | Ho | Er [ Tm | Yb | Lu
Actinoide 90 91 92 93 94 95 96 97 98 99 | 100 | 101 | 102 | 103
. Th | Pa| U |[Np|Pu|Am |Cm | Bk | Cf | Es | Fm | Md | No | Lr
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erste Ionisierungsenergie (kJ/mol)
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Abbildungen aus: Brown-LeMay, Chemie
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Elektron affinities (neutral — Anion )

1A 2A 3A 4A 5A BA 7A BA
Abbildungen aus: Brown-LeMay, Chemie
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Elektronegativitat

Abbildungen aus: Brown-LeMay, Chemie
siehe www.pearson-studium.de
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Size of Atoms and lons in A

Gruppe 1A Gruppe 2A  Gruppe 3A Gruppe 6A Gruppe 7A

0,68 1,34 0,31 0,90 0,23 0,82 0,73 1,40 0,

3
1
81
- B r

K" K  Ca** Ca Ga*" Ga Se e

0,97 1,54 0,66 1,30 0,51 1,18 1,0 ,84 0,

98 1,

Abbildungen aus: Brown-LeMay, Chemie
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Common ions
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Kt |ca2t crdt [Mn2t F:3+ Co2* | Ni2t Cl:12+ Tn2t Se2- | Br o
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Abbildungen aus: Brown-LeMay, Chemie
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Valence electrons
Group 1A 2A 3A 4A 5A 6A 7A 8A
Number of
electrons 8
in valence (except
shell 1 2 3 - 5 6 7 He)
Period 1 Iale lakee
Period 2 11i¢ Be: B- G . -N- <G s 1T tiNes
Period 3 Na- Mg: SiE o JE S5 Gl : Ar:
Period 4 K- @Gar Ga Ge- As -Se: -Br: s K
Period 5 Rb- St: In- Sn- - Sh- STe: e  Xes
Period 6 Cs- Ba: TI1- Pb- - Bi- -Po: At :Rn:
Period 7 Fr- Ra:
*aus:Chemistry, 9t Edition KW Whitten,
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The chemical bond

* ionic bond
» metallic bond
 covalent bond (molecules)

Lars Birlenbach

52
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Cl [Ne] :_i _i%i
1Y

Lars Birlenbach *RE Davis, ML Peck, GG Stanley

*aus:Chemistry, 9t Edition KW Whitten,

Na + Cl — NaCl

Na [Ne] ﬁi I\'cl le™ lost
a5

[Ne] L L e i le™ gained
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Increasing potential energy (less stable)

Nat(g) + e= + CI(

2)

15t IE of Na @ ®

= 496 kI/mol

Y

EA of C1 = —349 kl/mol

Na*(g) + ClI(g)

Net energy change for
Na(g) + Cl{g) — Natig) + Cl-(g)
= +147 kl/mol
Na(g) + Cl(g)
Net en: change for
Naig) + C > NaCl(s)
= —642 kl/mol
Crystal lattice
energy of NaCl @
=—789 kVmol
Y NaCl(s)

*aus:Chemistry, 9t Edition KW Whitten,
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lonic Bond
@
o
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Elementary cells in cubic crystal lattice

Face-centered
cubic

Body-centered

Simple cubic
cubic

(b) (c)

Figure 13-25 Unit cells for (a) simple cubic, (b) body-centered cubic, and (c) face-centered cubic.
The spheres in each figure represent identical atoms or ions; different colors are shown only to help
you visualize the spheres in the center of the cube in body-centered cubic (b) and in face-centered
cubic (c) forms.
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A C
B B
A A
Hexagonal Cubic
close-packed close-packed
crystal structure (face-centered)
(a) (b) crystal structure

“rﬁ‘"

g ey,

Lars Bi

Exnanded view
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Chemical bonds: metallic

.electron gas*®

ara’atara aains
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,metal ions*
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Band model

Empty band of
3N molecular
orbitals from 3p
Half-filled - orbitals
| band of p
N molecular

Energy ———»

-~ ||| |

(AQ) ~
from 3s orbitals
Na Naj Naj Nag Nay Na Nay
(a) (b)
Figure 13-33 (a) The band of orbitals resulting from interaction of the 3s orbitals in a crystal of
sodium. (b) Overlapping of a half-filled “3s” band (blue) with an empty “3p” band (red) of Nay crystal.
*aus:Chemistry, 9t Edition KW Whitten,
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bl 5 T - } Bands overlap
orbitals 1
3 z Half-filled band of N
molecular orbitals
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Metals
b
o
=
or
Partially Overlapping
filled bands

band

Insulators

Empty band

Forbidden zone
(large energy gap)

Filled band

Semiconductors

Empty band

Small energy gap

Figure 13-35 Distinction among metals, insulators, and semiconductors. In each case an unshaded

area represents a conduction band.
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