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Chemical Shorthand 

Chemical Symbol 
- Begins with one or two letters based on  
 elements name. 
 
- Q: What if there is more than one element that  
 starts with the same letter?  
 
- Example: Carbon (C), Calcium (Ca), Chlorine (Cl) 
 
 

Chemical Formula 
- “Shorthand” for a compound. 
 
- Contains chemical symbols of the elements that make up the molecule. 
 
- Numerical subscripts represent number of atoms of each element in molecule. 
 Example: H20 = water; has two hydrogen atoms and one oxygen. 

 
- More than one molecule of same type…the group of letters is preceded by number.  
 Example 2H20 = two water molecules. 

 



Elements, Atoms, Molecules & Compounds 
• Elements  →  Substances that can’t be broken  
     down any further.  
      

• Atom → The smallest unit of an element. 
 

• Two or more atoms joined together chemically: 

      Molecule 
 

• Molecule containing at least two different  

• Elements: Compound 
 

• Examples of molecules: Carbon dioxide (CO2) and methane 
(CH4) , molecular hydrogen (H2), molecular oxygen (O2) and 
molecular nitrogen (N2). 
 

• Examples of compounds: Only molecules containing two or 
more elements, such as carbon dioxide (CO2) and methane 
(CH4). 
 

• Q: Explain why all compounds are molecules but not all 
molecules are compounds. 

  



Chemical Bonding and Electron Valences 

The electrons in an atom are located at different energy 
levels.  
 

Electrons in the highest energy level are called valence 
electrons. 
 
Number of valence electrons governs an atom’s bonding 
behavior.  
 

Q: What is the max number of valence electrons for a 
full valence shell?  
 
Atoms are much more stable, or less reactive, with a full 
valence shell.  
 
By moving electrons, the two atoms become linked. This is 

known as chemical bonding.  
 
This stability can be achieved one of two ways:  
 

 - Ionic bond 

 - Covalent bond 



Compounds Have Their Own Properties 
 

 Compound has physical and chemical characteristics unique from the elements 
that make it up    

 

Example:  NaCl 

Sodium Metal: Na Chlorine Gas: Cl Sodium Chloride: NaCl 
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