The Nature of Matter

· Atoms

· The study of chemistry begins with 









· The subatomic particles that make up atoms are:
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· Strong forces bind protons and neutrons together to form the 



· Electrons are in constant motion in the space surrounding the nucleus.

· Because atoms have 









, and because these subatomic particles have 







           



         
· Elements 
· Periodic Table Components:
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· Chemical element: 















· Elements are represented by a 






 

· Example:
· Atomic number =  











· The number of protons equals the number of 


· The number of 

 is 








· Mass number =  











· Energy Levels in an Atom

· Energy Level - 
























· The energy an electron has is related to the distance from the nucleus (



)
· Each energy level can hold a certain number of electrons:

· 1st energy level - 



· 2nd energy level - 



· 3rd energy level - 



· Can be as many as 6+ energy levels

· Atoms fill their levels from the 




· An atom is most stable when its 









· Atoms with 3 or more energy levels are considered stable when there are 









· Atoms tend to interact in ways that result in stable, complete energy levels
· Isotopes

· Isotopes: 























· Isotopes are identified by their 



.
· How are all of the isotopes of an element similar?
· Radioactive Isotopes

· Some isotopes are radioactive, meaning that 





















· Chemical Compounds

· Chemical compound: 























· Scientists show the composition of compounds by a kind of shorthand known as a 




    
Example:  
· Chemical Bonds

· Bond formation  











· The electrons that are available to form bonds are called 





· The main types of chemical bonds are: 

· Ionic Bonds: 

























· An atom that 

 electrons has a 




. 

· An atom that 

 electrons has a 




.

· These positively and negatively charged atoms are known as 
    .
· Covalent Bonds: 











· The structure that results when atoms are joined together by covalent bonds is called a 





.

· A molecule is 









           .
· A nonmetal and a nonmetal will form a 





· A metal will lose an electron to a nonmetal and together they will form an 



· Van der Waals Forces:























· Some atoms have a stronger attraction for electrons than others. When atoms in a covalent bond share electrons, the sharing is not always equal.  Even when the sharing is equal, the electrons move rapidly and can create regions of tiny positive and negative charge.

· Although van der Waals forces are not as strong as ionic bonds or covalent bonds, they can hold molecules together, especially when the molecules are large.
· For example, van der Waals forces form between the molecules on the surface of a gecko’s foot and the molecules on the surface of the wall.

· The combined strength of all the van der Waals forces allows the gecko to grip the wall.






