Photosynthesis and Respiration:        Essential Concepts Photosynthesis
Obj 1 Explain the role of energy in life

Living requires energy, the ability to do work.  Virtually all of the energy available for life on earth comes from the sun (a few deep ocean communities obtain energy from inorganic compounds released by undersea vents).  Green plants capture some of that energy in the chemical bonds they make through photosynthesis.  This energy is then available to the plants, and all other life, when the bonds are broken through respiration and the energy contained within is released.  Thus, photosynthesis and respiration are the two key processes that make life on earth possible, including YOURS.

Obj 2 Classify organisms as autotrophic or heterotrophic

Organisms that use the sun's energy directly, and thus do not have to eat other organisms for energy, are called autotrophs.  Green plants are autotrophic: they use the sun's energy to convert carbon dioxide from the air and water from the soil into sugars that they can use to power their growth and metabolism.

Organisms that cannot use the sun's energy directly are called heterotrophs.  Animals and fungi are heterotrophic: they rely on plants to capture the sun's energy and either eat plants directly or eat animals that have eaten plants.

Obj 3 Describe the structure of an ATP molecule, and its role in life processes

Autotrophs (plants) capture the sun's energy in the chemical bonds of the sugars they make.  The transfer of energy to and from these chemical bonds usually involves a molecule that stores that energy; that molecule is adenosine triphosphate, or ATP.  ATP is like a rechargeable battery for the cell.  The word triphosphate reflects the fact that ATP has a chain of three phosphate groups (tri = three).  When the bonds that hold these phosphate groups together are broken by means of an enzyme
 called ATPase, energy is released. This energy is then available for all cell processes, like growing, reproducing, and responding to the environment.  When a phosphate group breaks off, releasing energy, the remaining particles are adenosine diphosphate, ADP, with a chain of two phosphate groups (di = two), and a free phosphate group.  ADP can then be "recharged" and the free phosphate group re-attached with an input of energy.  One molecule of ATP can release its energy and be recharged millions of times per second!

ATP releases energy when it loses a phosphate and becomes ADP.  When energy (sunlight) is supplied a phosphate can reattach to ADP to reform ATP.  And the cycle can repeat.   (ATP  (  ADP  +  phosphate  +  energy)

Obj 4 Provide the chemical reaction that describes photosynthesis.

Photosynthesis is the process by which plants convert carbon dioxide and water into sugars that can then be either used by the plant or by heterotrophs.  The general reaction, which should be memorized, is :

6CO2  +  6H2O    light energy       C6H12O6  +  6O2
Written out, this equation states that 6 molecules of carbon dioxide (CO2) react with 6 molecules of water (H2O) to yield (() in the presence of light energy, one molecule of glucose (C6H12O6, a sugar) and 6 molecules of oxygen gas (O2).

Obj 5 Identify the importance of pigments and light to photosynthesis

Light has wavelike characteristics and the shorter the waves the more energy the light has.  A pigment is a molecule that absorbs certain wavelengths of light and reflects or transmits others.  Chlorophylls are the most common and important photosynthetic pigments in plants and algae.  Chlorophylls absorb violet, blue and red light and reflect green light, causing plants to appear green.  The pigment chlorophyll is found in the chloroplast organelle.
Essential Concepts Aerobic Respiration
Cellular respiration is the process by which food molecules are broken down to release energy.  This is the process we use to get energy from the food we eat; in fact, all cells (plant, animal, or otherwise) respire.  That is, they break complex molecules into simpler ones and use the released energy to live and grow.  Aerobic respiration involves oxygen; anaerobic respiration is respiration in the absence of oxygen.

Obj 6 Compare aerobic respiration to photosynthesis

Photosynthesis is the process by which (in a series of steps) energy is used for water and carbon dioxide to react to produce glucose and oxygen.  Water, carbon dioxide, and energy are taken in, and glucose and oxygen are given off.  Aerobic respiration is just the opposite.  Oxygen is used to break up glucose (or other molecules) and carbon dioxide, water, and energy are given off.  Notice the reactions are exactly reversed in the two processes.
Photosynthesis:

CO2  +  H2O  +  energy  (  C6H12O6  +  O2
Aerobic Respiration: 
C6H12O6  +  O2  (  CO2  +  H2O  +  energy

We get sugars from the foods we eat, and we inhale oxygen.  We exhale carbon dioxide, excrete water and use energy to live and grow.

� Enzymes are proteins that speed up reactions but aren't used up in the reactions.  Their names end in –ase.





