Regents Earth Science - Chapter 3 - Basic Chemistry

I.  Matter


A.  Matter - anything that has mass and volume.  Everything in the

        universe is made of matter.

B.  Matter is made of atoms, which are the smallest part of an 

     element that still has that element's properties.

C.  Elements are substances that cannot be changed into simpler 

     substances by chemical reactions.

D.  Atomic structure:



1.  The nucleus contains (+) charged protons and neutral (0) 

     charged neutrons, which make up more than 99.9% of an 

     atom's mass.


2.  Much smaller, negatively (-) charged electrons orbit the 

     nucleus much as the planets orbit the sun in the solar 

     system.


3.  The nucleus is tiny, so most of an atom is empty space!!


4.  There is a good diagram of an atom's structure on page 30 

     of the text.

E.  Atomic number = the number of protons in an atom's nucleus.  It 

     is this number that dictates what element an atom is.

F.  Mass number - the number of protons and neutrons in an atom's 

     nucleus.  This number is usually larger than the atomic number.


G.  Number of neutrons = mass number - atomic number.

H.  Isotopes are different forms of the same element.  They only 

     differ in the number of neutrons in the atom's nucleus.  The 

     number of protons remains the same.

I.  Several elements can combine to form compounds, which are 

    substances composed of two or more elements.  The smallest 

    chunk of a compound is a molecule.
II.  The Chemistry of Minerals

A.  Note the 5 requirements that define minerals on page 34 of the 

     textbook.



1.  Minerals occur naturally



2.  Minerals are solids



3.  Minerals ave definite chemical compositions (that is, 

     elements in definite chemical proportions).

4.  Minerals have atoms arranged in an orderly pattern

5.  Minerals are inorganic (not formed by plant or animal 

     activities).


B.  Native minerals are minerals that are made of only one kind of 

     element.


C.  Most elements are metals, which are good conductors of heat 

     and electricity.


D.  Non-metals are good insulators of electricity and are on the right 

              side of the Periodic Table.


E.  Minerals can form in many ways.  Probably the two main ways are 

              as follows:



1.  The cooling of magma in underground chambers.



2.  The evaporation of ancient lakes or seas.


F.  Minerals form into regular shaped solids called crystals.  Crystals 

              have smooth faces and a regular geometry to them.



G.  Check out some examples of crystal shapes on page 39 of the 

              textbook.


H.  Most minerals are silicates, which are comprised of silica 

               tetrahedrons.  Silica tetrahedrons are made up of 1 silicon atom 

               bonded covalently to 4 oxygen atoms to form a tetrahedron that 

     is perfectly symmetrical.  This is one of the most abundant 

     molecules in the Earth's crust!


I.  Silica tetrahedrons can combine in many ways to form different 

             minerals.  Check some of the bonding arrangements out for this 

             molecule on page 40 of the textbook.

