Chemistry – study of matter (anything that occupies space and has mass)

A.  Atom – smallest unit of matter that cannot be broken down by ordinary chemical means – composed of protons neutrons, electrons

	
	Charge
	mass

	Proton
	
	

	Neutron
	
	

	Electron
	
	


Amu = atomic mass unit

1 amu = 1.7 X 10-24 grams

An electron’s mass is 1/2000 of that of a proton

Mass number = #p + #n

Atomic number = #p = #e (some exceptions)

B.  Chemical Formulas 


1.  empirical – shows simplest proportion


2.  molecular – shows actual composition


3.  structural – shows how atoms are arranged


For glucose:


Empirical – CH2O


Molecular – C6H12O6
Structural - [image: image1.png]



Know these definitions from your textbook:
Element

Compound

Molecule

Isotope

Adhesion

Cohesion

Solute

Solvent

Solution 

Suspension

Ion 

C.  Chemical Bonds

Bonds are determined by the electrons in the 

outermost energy level (valence electrons).

Bonds are formed when the energy levels are  

completed . 

1st – 2 e-

2nd -  8 e-

3rd – 8  e-

H

C

1. Covalent bonds – shared electrons;  strongest between identical atoms ; each bond equals ONE pair of shared electrons.

H:H    

O

Double bond – two pairs of shared electrons 

a. polar

b. nonpolar 

2. Ionic Bonds – transfer of e-

Na







Cl


3.  Hydrogen bonds
D.  Acids and Bases 

1.  Acids – substances that produce hydrogen ions (H+) in solution. 
pH = 0 to < 7

HCl – hydrochloric acid

H2SO4  - sulfuric acid

HNO3  -  nitric acid

         2.  Bases – substances that produce hydroxide ions (OH-) in solution . 
pH  > 7 to 14

NaOH – sodium hydroxide

KOH  - potassium hydroxide

CaOH – calcium hydroxide

3.  pH  is a measure of the hydrogen ions in solution 

pH 1 =  0.1 gram H+ per liter of solution  = 

         
 10-1 gram H+ per liter of solution

pH 7 = 0. 0000001 gram H+ per liter =


10-7 gram H+ gram per liter


(water has a pH of 7 because it has an equal 
              number of H+ ions as OH- ions)

pH 14 = 0.00000000000001  gram H+ per liter =

10-14 gram H+ per liter

4.  Hydrion paper (pH paper) is an indicator for acids
     and bases

5.   Buffers – weak acids or weak bases that help to keep a constant pH (esp in blood).  
E.   Organic compounds – contain C and hydrogen; are or were part of living things.  High molecular weight
(carbohydrates, lipids, proteins, nucleic acids)

1.  Carbohydrates – needed for respiration, plant cell 

     walls          CHO   H:O::2:1


a.  monosaccharides (simple sugars) 3-6 C



glucose       C6H12O6

         fructose      C6H12O6


galactose    C6H12O6


ribose          C5H10O5  (part of RNA)
Molecular wt of glucose:

      b.  Disaccharides (2ss) – formed from 2 ss. 

c. polysaccharides – many ss

starch

glycogen

cellulose – plant cell walls

chitin – exoskeleton of arthropods
2.  Lipids – fats, oils, waxes 
CHO but not H:O::2:1

a. saturated fats



b. unsaturated fats

c.  functions of lipids – 

1. energy storage (9 kcal per gram) .  Proteins and carbohydrates only have 4 kcal per gram 

                2. waterproofing on plant leaves and   

                    animals (oils on hair and skin)

                3.  insulation – whales – blubber

3.  Proteins   (CHON)  



a. structure – chains of amino acids 



b.  function – 
1.  structure of muscle, skin, hair, nails 

2.   Enzymes!!!  Very important. 

6.  Nucleic acids – DNA and RNA  CHONP

Contains the code of life

DNA makes RNA and RNA makes proteins – more on this later! 

F.  Dehydration synthesis – combining two or more monomers  with the removal of HOH. 
1.  Simple sugars 

2. Amino acids

3.  Three fatty acids + glycerol 

G.   Enzymes are proteins that act as catalysts in living things.  


 A.  Protein structure – very important in determining 

function

1. primary structure  (1o)– the sequence of amino acids.

2. secondary structure  (2o)– chain of aa folded or twisted

(alpha helix or Beta sheet)

3. tertiary structure (3o) – more folds and twists to produce 

globes. 

4. quarternary structures (4o)– when 2 or more 3o combine

a. hemoglobin – carries oxygen on RBC; contains Fe

b. chlorophyll – pigment in plants that enables 

photosynthesis to occur - gives plants green

color – contains Mg. 

B.  Function of enzymes – catalysts speed up or slow down 


      reactions in living things.

1.  Enzymes are specific – end in –ase

named for their substrates. 



maltase

maltose ---------------( glucose + glucose


     protease

proteins ----------------( amino acids


     lipase

lipids -----------------( fatty acids and glycerol

2.  Lock and Key model – the shape of the active site of 

     an enzyme fits the shape of only certain substances 

     like the notched surface of a key can open only one 

     lock. 


- forms an enzyme-substrate complex

3. characteristics of enzyme action 

a. rate of enzyme action depends on the temperature. 

· enzymes enable cell reactions to proceed at body temperatures.  High temperatures would denature (change the shape and destroy) enzymes.

· enzymes work best (optimum) at certain temperatures.

b. rate of enzyme action depends on the pH.

· pepsin (from the stomach) works best at low pHs 

c. rate of enzyme action depends on the concentration of enzyme and substrate. 

stuffers (enzymes)

letter + envelope  ---------------------( letter in the envelope

d. coenymes – organic substances that assist enzymes, but are NOT proteins.  Some vitamins are coenzymes. 
4.Nucleic Acids

DNA – deoxyribonucleic acid

RNA – ribonucleic acid

Polymers made of chains of monomers.  The monomers in nucleic acids are nucleotides.  Each nucleotide is made up of 

ONE  phosphate (PO4)

ONE five-carbon sugar (deoxyribose in DNA and ribose  in RNA)

ONE   nitrogenous base (adenine, thymine, cytosine or guanine). 

DNA forms a double helix (twisted ladder)

The uprights of the ladder are made up of alternating sugars and phosphates. 

Each rung of the ladder is made up of TWO of the 4 bases where adenine always bonds with thymine and cytosine always bonds with guanine:

A-T

C-G
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