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The further we go from the nucleus the smaller distances between levels and sublevels, they
start to “overlap” each other.



Putting electrons into orbitals

1. The Pauli exclusion principle: the maximum number of
electrons in an orbital is two. If there are two electrons

in an orbital, they must have opposite spin.

2. Hund’s rule: electrons fill orbitals of the same energy
so as to give the maximum number of electrons with

the same spin.
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Shell model of the atom, showing valence -
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A complete outer shell, ns?np®, is energetically more

advantageous than an incomplete one.
We call it the RULE OF EIGTH: an atom tends to pick up or give

away just enough electrons to make eight in its outer shell — AN
ELECTRON OCTET.
Electrons in the outer shell (the highest main energy level) of
an atom are called VALENCE ELECTRONS.
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Electron Configuration Table

Group

1 18
H 1 He 1
1 1s 1s
2 13 14 15 16 17 |
Li 1Be 2 B 1C 2N 30 4F 5 Ne 6
2 2s - 2p -
Na 1 Mg 2 Al 1Si 2P 38 4Cl 5Ar 6
3| 3s - 3p >

3 4 5 6 7 8 9 10 11 12
K 1Ca 2Sc 1ITi 2V 3Cr 4Mn 5Fe 6Co 7|/Ni 8Cu 9Zn 10Ga 1 Ge 2 As 3/Se 4Br 5Kr 6
4 4s - 3d 1 > - 4p >

Rb 1Sr 2Y 1Zr 2Nb 3Mo 4Tc 5Ru §Rh 7‘Pd 8Ag 9Cd 0In 1Sn 2Sb 3Te 41 5Xe 6
° 5s - 1 4d i > - 5p

Cs 1Ba 2[La *!|Hf 2Ta 3W 4/Re 50s 61Ir 7Pt 8Au °Hg 0TI 1Pb 2Bi 3Po 4At 5Rn 6
6 6s - i 5d > - 6p -

1 |
Fr 1Ra 2|Ac*1|Rf 2Db 3Sg 4Bh 5Hs 6§Mt Ds |Rg Cn Uut [FI Uup Lv |Uus Uuo
7 7s - ——6d—— =
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For majority of atoms the electrons will occupy levels and

Subshell orbitals as following:
1s,2s,2p,3s,3p,4s,3d,4p,5s,4d,5p,6s,41,5d,6p,7s,51,6d. ..
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Google 3D periodic table

https://artsexperiments.withgoogle.com/periodic-table/



Period

Group
1
H 1
1 1
2
Li 1Be
- 2s
Na 1 Mg
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Electrons in the outer shell (the highest main energy

6

level) of an atom are called VALENCE
° ELECTRONS. The elements in group 1 have 1
s valence electron. The elements in group 2 have two
valence electrons. The elements in groups 13-18
have valence electrons = group number — 10.

What can we tell about Sulfur (;,S)?
Valency?

Energy level (shell)?

Highest energy occupied subshell?
Outer shell electron configuration?

For majority of atoms the electrons will occupy levels and

orbitals as following:

1s,2s,2p,3s,3p,4s,3d,4p,5s,4d,5p,6s,41,5d,6p,7s,51,6d...
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Periodic Table of Elements
based on Mendeleev's Periodic Law

o[ Bl m v v vi wvi
He | Li | Be B [®C N () F |
400 | 6.4 9.01 108 120 | 140 160 | 190
Ne Na Mg Al Si P |®S Cl Vil
202 230 24 27.0 281 310 321 355
Ar K Ca Sc Ti \' Cr| Mn|®Fe | Co Ni
400 391 401 450 479 | 509 520] 549| 559 | 589 58.7
eCu| 2Zn Ga| Ge| As| Se Br
63.5 654 69.7 726] 749] 790 799
Kr Rb Sr Y Zr Nb Mo| Tc| Ru | Rh Pd
838 | 855 | 876 | 889 | 912 | 929 959 (99)| 101 103 106
.AO% Cd In| ®Sn Sb| Te |
1 12 115 19| 122 128 | 127
Xe Ce Ba La Hf | Ta W Re| Os Ir Pt
131 133 137 139 179 181 184 180 194 192 195
®Au .goq Ti | ®Pb Bi Po At
197 204 207 209 | (210) | (210)
R Fr | Ra |®Ac |®Th |®Pa |® U _ ;
(222) | (223) | (226) | (227) | 232 | (231) | 238 Lanthanide series
® Actinide series
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PERIODIC TABLE OF THE ELEMENTS

3 4 5 6 7 8 9 10 11 12
21 22. 23 24 25 26 27 28. 29 30
5S¢ P Ti V 'Cr 'Mnh 'Fe 'Co 'Ni [Cu ''Zn

Scandium Titanium \ di Iron Cobalt Nickel Copper Zinc
44.956 47.88 50.942 51.996 54.938 55.845 58.933 58.693 63.546 65.38
=kl 40 41 42 43 44 47 48
Y Zr Nb Mo Tc Ru Rh Pd Ag Cd
Yttrium lybd hneti heni: Silver Cadmium
88.906 91.224 92.906 95.95 98.907 101.07 102.906 106.42 107.868 112.414
72 73 74 75 76 77 78 79 80
Hf Ta W Re Os Ir Pt Au Hg
Hafnium g heni: Osmium Iridium Platinum Gold Mercury
178.49 180.948 183.85 186.207 190.23 192.22 195.08 196.967 200.59
104 105 106 107 108 109 110 111 112
Rf Db Sg Bh Hs Mt Ds Rg Cn
Rutherfordium Dubnium Seaborgium Bohrium Hassium Meitnerium Darmstadtium  Roentgenium  Copernicium
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What is periodic law? The statement that the chemical and physical properties of the elements recur periodically
When the elements are arranged in the order of their atomic weight.




Properties of elements down a group and across a period.
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