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I.  Polarity of H2O 

A. Oxygen’s nucleus with its greater 

positive charge compared to both 

hydrogens nuclei with a smaller positive 

charge pulls the shared electrons closer to 

itself than the hydrogens.  

B. The oxygen part of a water molecule has 

a slightly negative charge because of the 

position of the electrons.   



C.  The hydrogen part of a water molecule 

has a slightly positive charge because of the 

position of the electrons.   

D.  Since each end of a water molecule has a 

slightly opposite charge it is referred to as 

a polar compound 



1. H2O reacts with other polar compounds 

by dissolving them. 

2. Other polar compounds are:  sugars, 

proteins, and salts. 

3. Dissolved molecules and ionic 

compounds are vital for our cells to 

survive.   



II.  Hydrogen bonding 

A.  The positive 

hydrogen end of 

one H2O is bonded 

to the negative 

oxygen end of 

another H2O.   



III.  Cohesion is an attractive force between 

particles of the same kind. 

A.  Ex.  The surface tension of water 

IV. Adhesion is the attractive force between 

unlike substances. 

V. Capillarity is the movement of water 

against the force of gravity through 

small spaces.   



VI.  Temperature Moderation 

A. Water must lose or gain a relatively large 
amount of energy for its temperature to change. 

1. Thermal energy must break the hydrogen 
bonds of H2O before this energy will cause 
H2O molecules to move faster. 

2. A large amount of thermal energy must be 
given off before H2O will show a decrease in 
temperature.   

3. In cells, the ability of H2O to retain heat 
when environmental temperatures drop helps 
homeostasis.   



VII.  Carbon Bonding 

A. Carbon has four electrons in its outermost 

energy level. 

B. Carbon will form four covalent bonds 

with more carbon or with other elements. 



C.  Carbon bonding with more carbon forms 

straight chains, branched chains, and rings.  

Organic compounds contain carbon atoms 

bonded into these three basic shapes.   

D. C – C:  the line represents a single 

covalent bond of a pair of electrons 

between the carbons 

E. C = C:  A double bond 

F. C ≡ C:  A triple bond 



VIII.  Functional groups:  these are clusters 

of atoms that affect the properties of the 

molecules that they compose.   

A. -OH is called hydroxyl 

group.  It causes 

molecules to become 

polar.   

 1.  Alcohol has a -OH 

 2.  Glycerol is needed for 

our metabolism 

 3.  Ethanol and methanol 

can kill our cells 



IX.  Large carbon molecules 

A. Monomers are small carbon compounds 

that link together to build larger 

polymers. 

1.  Macromolecules are large polymers 



B.  In condensation reaction, H2O molecules 

are released.  This opens up electron bonds 

for atoms to share.  This results in larger 

molecules forming from the joining of 

smaller ones.  This process is also called 

dehydration synthesis.   

 



 



C.  In hydrolysis, polymers are broken down 

into monomers by the addition of H2O 

molecules which breaks electron bonds.   



X.  Energy Currency 

A. Life processes require energy. 

B. Adenosine triphosphate (ATP) contains 

much stored energy 

C. ATP releases energy when one of its 

phosphate groups has its covalent bonds 

broken. 

1.  ADP is left after this reaction takes place.   


