Chemistry of Life

Chapter 2.1, 2.2 – The Nature of Matter: 
Atoms:

· Basic unit of matter

· Smallest component of an element 

· Made of protons, neutrons, and electrons.

Element:

· Pure substance- made of only 1 kind of atom

· Cannot be broken down by chemical means
Compound:

· A substance composed of 2 or more elements chemically combined.  
          ex. Water (H2O)
· Chapter 2.3- Carbon Compounds:

Carbon:

· Element of life 

· Combines to form long complex structures.  

· Must have 4 bonds.  

Macromolecules: 

· Large molecules (polymers)

· Made of lots smaller molecules (monomers- subunits or building blocks)

· Formed by polymerization (large molecules made from smaller ones)

Organic Compounds (macromolecules) in living things:

· Carbohydrates

· Lipids

· Proteins

· Nucleic acids

	Compound
	Monomers (building blocks)
	Function
	Examples

	Carbohydrates
	Glucose (single sugar, Monosaccharides)

	· Main energy source (monosaccharides)

· Energy storage (polysaccharides)

· Structure (polysaccharides)


	Glucose, sucrose, starch, glycogen, cellulose, chitin

	Lipids


	1 Glycerol and 3 fatty acids


	· Energy storage 

· Protective coverings 
	fats, oils, waxes, steroids, phospholipids


	Proteins


	Amino acids 
(NH2, -COOH, R group)

	· Muscles/bones/structure

· Control reaction rates 

· Regulation

· Transport substances 

· Fight disease


	Muscles fibers, enzymes, antibodies,
hemoglobin,

insulin



	Nucleic acids


	Nucleotides 
(nitrogenous base, sugar, phosphate)


	· Store and transmit genetic information


	DNA, RNA


Start to finish- uses of organic compounds
Chapter 2.4 - Chemical Reactions and Enzymes:
Chemical Reactions (rxns):

· Reactants = products (balanced equations- Atoms are not created or destroyed, just rearranged) 

Ex:  2H2 + O2          2H2O 

· Metabolism –chemical reactions that occur within an organism.

Activation energy:  

· Energy needed to get a reaction started.

Catalyst:

· Substance that speeds up the rate of a chemical reaction.

· Decreases activation energy

Substrates- reactant(s) in enzyme-catalyzed rxns
Enzymes: 
· Biological catalysts (regulate chemical rxns)

· Proteins
· REUSABLE (Not consumed in the rxn)
· SPECIFIC (b/c folding into a 3-D shape- like a lock and key)

· Provide a site where substrates (reactants) can be brought together to react 

· Affected by factors such as pH, temperature…

· Controlled by genes

Acids and Bases:

· pH (potential hydrogen) – A measure of how acidic or basic a solution is.  Scale is 0 to 14.  

· Below 7 is acidic.  Above 7 is basic.  7 is neutral.

Acid:

· Substance that forms hydrogen ions (H+) in water. 

· Taste sour

· pH of 1 to 3 = strong acid.

Base: 

· Substance that forms hydroxide ions (OH-) in water. 

· Taste bitter and feel slippery

· pH of 11 to 14 = strong base

Buffers:

· Weak acids or bases 

· Reacts w/strong acids or bases- prevents sharp, sudden changes in pH.

· Keeps pH in balance  (homeostasis)  (between 6.5 and 7.5 for humans)

      Homeostasis:

· ability of an organism or cell to maintain internal equilibrium by adjusting its physiological processes
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