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Chapter 5: Electrons in Atoms 

Section Three: Electron Configuration 

 
Electron Configuration: the arrangement of electrons in 

an atom  

 Atoms tend to assume the lowest energy possible 

which is the ground-state.  These lower energy states 

are more stable 

 

Crash Course – The Electron 

 https://www.youtube.com/watch?v=rcKilE9CdaA&lis

t=PL8dPuuaLjXtPHzzYuWy6fYEaX9mQQ8oGr&ind

ex=5 

 

Aufbau principle: an electron occupies the lowest-energy 

orbital that can receive it 

 The orbital with the lowest energy is the 1s orbital 

 Fill electrons from the lowest energy level to the 

highest 

 

Pauli Exclusion Principle: states that a maximum of two 

electrons can occupy a single atomic orbital, but only if the 

electrons have opposite spins 

 

Hund’s rule: states that single electrons with the same spin 

must occupy each equal-energy orbital before additional 

electrons with opposite spins can occupy the same orbital 

 Electron-electron repulsion is minimized  

 

 

https://www.youtube.com/watch?v=rcKilE9CdaA&list=PL8dPuuaLjXtPHzzYuWy6fYEaX9mQQ8oGr&index=5
https://www.youtube.com/watch?v=rcKilE9CdaA&list=PL8dPuuaLjXtPHzzYuWy6fYEaX9mQQ8oGr&index=5
https://www.youtube.com/watch?v=rcKilE9CdaA&list=PL8dPuuaLjXtPHzzYuWy6fYEaX9mQQ8oGr&index=5
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Orbital Diagrams (Notation): 

 An unoccupied orbital is represented by a line _____, 

With the orbital’s name written underneath the line 

o It can be a line or box (   ) 

 An orbital containing one electrons looks like ______ 

 An orbital containing two electrons looks like ______ 

 

Electron-configuration notation eliminates the lines and 

arrows; instead the number of electrons in the sublevel is 

shown by adding a superscript to the sublevel designation 

 Ex. Hydrogen – 1 proton, 1 electron 

 H – 1s1 

 Ex. Carbon – 6 protons, 6 electrons 

 C – 1s22s22p2 
 

Electron-configuration: 

 Atomic Number = # protons = # electrons 

 ___ s orbital = 2 electrons 

 ___ ___ ___ p orbital = 6 electrons 

 ___ ___ ___ ___ ___ d orbital = 10 electrons 

 ___ ___ ___ ___ ___ ___ ___ f orbital = 14 electrons 

 Groups 1 and 2 are s orbitals 

 Groups 13 through Group 18 are p orbitals 

 Groups 3 through 12 are d orbitals 

 Lanthanide and Actinide series are the f orbitals 

 

Noble gases: the Group 18 elements (helium, neon, argon, 

krypton, xenon, and radon) 

 Octet of electrons in the outer energy level 
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Noble-gas notation: writing the noble gas in brackets and 

the following period behind the noble gas 

 [Ne] = 1s22s22p6 

 Sodium: 

o Electron configuration: Na = 1s22s22p63s1 

o Noble-gas notation: Na = [Ne]3s1 

 

Noble-gas notation (configuration): an outer main energy 

level fully occupied, in most cases, by eight electrons 

 

Exceptions to the basic rule of electron configurations:  

 Chromium group: [Ar]3d54s1…it wants to have a half 

filled d orbital, which is more stable 

 Copper group: [Ar]3d104s1…it wants a complete filled 

d orbital, which is more stable 

 

Valence Electrons: electrons in the atom’s outermost 

orbitals 

 Generally those orbitals associated with the atom’s 

highest principal energy level 

 s-orbital and p-orbital only 

 

Electron-dot structure (notation): consists of the 

element’s symbol surrounded by dots representing all of the 

atom’s valence electrons. 

 Rules: 

o Placed one at a time on the four sides of the 

symbol and then paired up (2 dots for each side) 

 

 


