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Atomic Structure & Periodicity
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Chapter 7 – Zumdahl & Zumdahl
I.
The Bohr Model
A. The Solar System Model of the atom
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B. Hydrogen
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II.
The Wave Nature of Light
A. The Electromagnetic Spectrum
Equations that relate the properties of such a wave:
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Energy (E) h
h = Planck's constant frequency
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Speedof light(c) λ
= wavelength = frequency
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de Broglie’s Equation (calculating wavelength of particles w/ mass): λ =  h__
m = wavelength
= velocity m = mass
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p = m p = momentum
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En = -2.178 x 10 – 18 Joule n
Sample 7.1
The brilliant red colors seen in fireworks are due to the emission of light with wavelengths around 650 nm when strontium salts such as Sr(NO3)2 and SrCO3 are heated. (this can be easily demonstrated in the lab by dissolving one of these salts in methanol that contains a little water and igniting the mixture in an evaporating dish.) Calculate the frequency of red light of wavelength 6.50 x 102 nm.
Sample 7.2
The blue color in fireworks is often achieved by heating copper(I) chloride (CuCl) to about 1200ºC. Then the compound emits blue light having a wavelength of 450 nm. What is the increment of energy (the quantum) that is emitted at 4.50 x 102 nm by CuCl?
Sample 6.3
Compare the wavelength for an electron (mass = 9.11 x 10-31 kg) traveling at a speed of 1.0 x 107 m/s with that for a ball (mass = 0.10 kg) travelling at 35 m/s.
Sample 6.4
What is the characteristic wavelength of an electron with a velocity of 5.97 x 106 m/s? (the mass of an electron is 9.11 x 10 – 28 g)
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B. Quantum –
III. The Dual Nature of the Electron
A. Matter Waves 
B.The Heisenberg Uncertainty Principle – 
IV. Quantum Mechanics and Atomic Orbitals
A. Orbitals 
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B. Quantum Mechanical Model of the Atom – model for hydrogen atom in which the electron behaves like a standing wave
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1. Principal Quantum Number –

2. Secondary Quantum Number (angular quantum number) (l) 

3. Magnetic Quantum Number (m)


4. Electron Spin Quantum Number (ms)
Summary of quantum numbers
	Principal quantum number (n)

	Angular quantum number (l)

	Sub-shell designation

	Magnetic quantum number (m)

	Number of orbitals in sub-shell

	Number of electrons in sub-shell

	Number of electrons in principal shell


	1

	0

	1s

	0

	1 (1s)

	2

	2


	2

	0

	2s

	0

	1 (2s)

	2

	8


	
	1

	2p

	-1, 0, +1

	3
(2px, 2py, 2pz)

	6

	

	3

	0

	3s

	0

	1 (3s)

	2

	18


	
	1

	3p

	-1, 0, +1

	3
(3px, 3py, 3pz)

	6

	

	
	2

	3d

	-2, -1, 0, +1, +2

	5 (3dxy, 3dxz,
3dx2-y2, 3dyz, 3dz2)

	10

	

	4

	0

	4s

	0

	1 (4s)

	2

	32


	
	1

	4p

	-1, 0, +1

	3
(4px, 4py, 4pz)

	6

	

	
	2

	4d

	-2, -1, 0, +1, +2

	5 (4dxy, 4dxz,
4dx2-y2, 4dyz, 4dz2)

	10

	

	
	3

	4f

	-3, -2, -1, 0, +1, +2, +3

	7 (Various names)

	14
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V.
 Shape of Orbitals A. s -orbitals


B. p -orbitals

Have 2 lobes separated by a node @ the nucleus
[image: image18.png]e Example: Hydrogen

t

e Example:

Is

Helium (Z

2s

%)

ti

Is



pz
[image: image19.png]e Carbon (Z=6)

ti

t

Is

Hund’s Rule: Lowest energy configuration is

2s

1 | —

p

1s22522p2

the one in which the maximum number of unpaired electrons

are distributed amongst a set of degenerate orbitals.

¢ Nitrogen (Z=7)

ti

t

Is

2s

2p

1s22s




px
[image: image20.png]


PY
C. d-orbitals

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VI. Orbitals in Many-Electron Atoms
A. Effective Nuclear Charge – (Z) 
B. Shieling Effect – 

C. Pauli Exclusion Principal – 

Ex: 
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D. The Aufbua Principal – 
VII. Electron Configurations A. Orbital Diagrams
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1. Hund’s Rule – 
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B. Noble Gas Abbrev. Configurations
C. Valence Electrons vs. Core Electrons
VIII.
 Electron Configuration & The Periodic Table A. s, p, d, & f Blocks
	
	Group

	THE PERIODIC TABLE

	Group


	
	1A

	2A

	
	
	
	
	
	
	
	
	
	
	3A

	4A

	5A

	6A

	7A

	8A


	
	s BLOCK

	d BLOCK

	p BLOCK


	Period 1

	1 H 1

	2 He 4

	

	2

	3 Li 7

	4 Be 9

	C
.

T
R     A
N
S
I     T
I
O
N M     E     T
A     L     S

	5 B 11

	6 C 12

	7 N 14

	8 O 16

	9 F 19

	10 Ne 20


	3

	11 Na 23

	12 Mg 24

	
	13 Al 27

	14 Si 28

	15 P 31

	16 S 32

	17 Cl 35.5

	18 Ar 36


	4

	19 K 39

	20 Ca 40

	21 Sc 45

	22 Ti 48

	23 V 51

	24 Cr 52

	25 Mn 55

	26 Fe 56

	27 Co 59

	28 Ni 59

	29 Cu 64

	30 Zn 65

	31 Ga 70

	32 Ge 73

	33 As 75

	34 Se 79

	35 Br 80

	36 Kr 84


	5

	37 Rb 86

	38 Sr 88

	39 Y 89

	40 Zr 91

	41 Nb 93

	42 Mo 96

	43 Tc 99

	44 Ru 101

	45 Rh 103

	46 Pd 106

	47 Ag 108

	48 Cd 112

	49 In 115

	50 Sn 119

	51 Sb 122

	52 Te 128

	53 I 127

	54 Xe 131


	6

	55 Cs 133

	56 Ba 137

	57 La* 139

	72 Hf 178

	73 Ta 181

	74 W 184

	75 Re 186

	76 Os 190

	77 Ir 192

	78 Pt 195

	79 Au 197

	80 Hg 201

	81 Tl 204

	82 Pb 207

	83 Bi 209

	84 Po 210

	85 At 210

	86 Rn 222


	
	7

	87 Fr 223

	88 Ra 226

	89 Ac** 226

	104

	105

	106

	107

	108

	109

	110

	111

	112

	


B. Abnormal Configurations
IX. Development of the Periodic Table
A. Mendeleev –
B. Moseley –
X.
 Periodic Trends A. Size of Atoms –
1. Atomic Radius –
2. Ionic Radius –
B. Ionization Energy –
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C. Electron Affinity –
XI. Metals, Nonmetals, & Metalloids A. Metals –
B. Nonmetals –
C. Metalloids –
D. Trends in Metallic Character
E. Reactions of Metals & Nonmetals
XII Group Trends
A. The Alkali Metals
B. The Alkaline Earth Metals
C. Hydrogen
D. The Oxygen Family
E. The Halogens
F. The Noble Gases
2
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