Biology
Properties of Water
(ACT-QC: A.5.i       NGSS: PS 1-1, LS 1-2, ESS2-6, LS 1-3)
I. Water supports life on Earth.
A. Water, mainly found inside of cells, makes up 70 –95% of the organisms body for all life forms on earth.
B. Water is the only substance on earth to be found in all 3 states naturally, those being solid, liquid, and gas.
II. Biogeochemical Cycles (“Bio” means “life”; “geo” means “earth”) These refer to the cycling of matter.

A. Water cycle – Water vapor is generated  by the sun causing evaporation of the bodies of water such as 
oceans and lakes. This water vapor is carried by the winds to almost the whole world. It condenses in the air, initially forming clouds, followed by rain or snow (called precipitation) and is returned to the land or ocean. The water that ends up on land can make its way into plants. Plants take in the water and use it for photosynthesis, but also can lose it from their leaves in the form of transpiration to the air.

III. Water  is a Polar Molecule

A. Water is said to be polar because it has oppositely-charged ends (a positive end and a negative end).  This is caused by oxygen’s stronger need for electrons (it keeps the electrons “closer” to it).  
1. Oxygen needs two electrons to have a full outer shell (to be “happy” if you will).  Hydrogen only needs one. Therefore, oxygen has a stronger pull on the electrons, and when electrons are closer to an atom, it’s more negative (because electrons have a negative charge)

2. Remember:  in water molecules, the hydrogens always have a slight positive charge and the oxygen, negative.
B. Water’s polarity allows for it to make HYDROGEN bonds easily. 
1. A hydrogen bond is a weak attraction between a hydrogen’s positive charge and another atom’s negative charge
C. The polarity allows for a single water molecule to bind to 4 other water molecules at a time, through hydrogen bonds. 
IV. Cohesion

A. This term refers to water molecules binding to other water molecules.
B. This property is made possible because of HYDROGEN bonds.
C. This is important in the Cohesion-Tension Principle that describes how water moves upward in plant tissue by making water “chains”. 
D. Creates surface tension on lakes (almost like a skin)
V. Adhesion

A.  This term refers to water molecules binding to something other than water molecules. 
B.  This property is made possible because of HYDROGEN bonds.
VI. Water helps with Temperature Regulation in organisms and on the earth.
A. Water can act as a huge heat “piggy” bank. (Such as when the sunlight hits the oceans and other water bodies and the water heats up SLOWLY as it absorbs the light energy.)
1. The water of the oceans absorbs the energy of sunlight but does not evaporate completely, so we don’t fry, and then releases that same energy at night, so we don’t freeze… remember that one side of earth is always in the sun and the other side is dark so temperature is stable.


B. This property is made possible because of HYDROGEN bonds.
C. It takes tremendous amounts of energy turn liquid water to a gas.  
1. This is why sweating helps cool you off so much (official term is evaporative cooling)

VII. Expansion of Water when it freezes
A. When water freezes, it expands and becomes less dense.
1. This is caused by the HYDROGEN bonds rearranging in a way when the water cools that pushes the water molecules farther apart.
B. This helps organisms survive under the FLOATING ice that occurs during winter.
VIII. Water is a great solvent 

A. Many substances readily dissolve within water, so it operates as an ideal medium for many chemical reactions in the bodies of organisms.

B. HYDROGEN bonds help separate molecules, but only if polar.  Polar DOES NOT like nonpolar (think oil and water)

Name_______________________________
Complete questions 1 and 2 as homework only.  Question #3 will be completed in class.

1.   Draw a diagram of the water cycle that includes: transpiration, condensation, precipitation and evaporation.  Under each term, give a brief description of what is taking place.

2.  Below is a diagram of a water molecule.  First, label the positive end (+) and the negative ends  (-).  Then, draw FOUR additional water molecules bonded to the molecule already present, using dotted lines to represent the hydrogen bonds between each molecule.  If confused, there are dozens of diagrams online you could reference.


3.  In class, we will discuss how trees move water from their roots up to their leaves with the use of water’s fantastic property of cohesion.  Use the space below for BOTH drawing a diagram of the process, as well as putting a basic description beside it.  If you wish to look this up online and do so as homework, feel free and I’ll give you five bonus points. 

