[bookmark: _GoBack]Station 1
· Read the information below
· Restate the question in your answer
· Answer in complete sentences
· Draw the Food Chain in your composition notebooks.
Obtaining Energy

[image: ]


Organisms that use energy from the sun or from chemical bonds in inorganic substances to make organic compounds are called AUTOTROPHS.

Most AUTOTROPHS use the process of PHOTOSYNTHESIS to convert light energy from the sun into chemical energy in the form of organic compounds primarily carbohydrates.

A TREE is an AUTOTROPH because it converts light energy from the sun into organic compounds. The tree uses these compounds for energy. The caterpillar also depends on the tree for energy, as it cannot manufacture organic compounds itself. Animals and other organisms that must get energy from food instead of directly from sunlight or inorganic substances are called HETEROTROPHS. The bird is also a heterotroph. The food that fuels the bird originates with an autotroph (the TREE) but it passes indirectly to the bird through the caterpillar.

1. Explain why both autotrophs and heterotrophs depend on photosynthesis to obtain the energy they need for life processes.

2. What type of organic compounds do most autotrophs make?

3. Construct a food chain showing the transfer of energy from the sun, tree, caterpillar and bird.


Station 2
•	Read the information below
•	Restate the question in your answer
•	Answer in complete sentences


Overview of Photosynthesis 

PHOTOSYNTHESIS involves a series of chemical reactions in which the product of one reaction is consumed in the next reaction. A series of chemical reactions linked in this way is referred to as a BIOCHEMICAL PATHWAY.

AUTOTROPHS use PHOTOSYNTHESIS to produce organic compounds from Carbon Dioxide (CO2) and water. The Oxygen (O2) and some of the organic compounds produced are then used by cells in a process called CELLULAR RESPIRATION. During cellular respiration, CARBON DIOXIDE (CO2) and WATER are produced. 

[image: http://www.lifeadrift.info/media/2316/photosynthesis_equation.jpg]

[image: ]The PRODUCTS of PHOTOSYNTHESIS are the REACTANTS in CELLULAR RESPIRATION.



1. What is photosynthesis?

2. What is a biochemical pathway?

3. What is the word equation for Photosynthesis?

4. What is the chemical equation for Photosynthesis?


Station 3
•	Read the information below
•	Restate the question in your answer
•	Answer in complete sentences


Stages of Photosynthesis 

PHOTOSYNTHESIS can be divided into two (2) stages:

1. LIGHT REACTIONS: Light energy (absorbed from the sun) is converted to chemical energy, which is temporarily stored in ATP and the energy carrier molecule NADPH.

2. [image: http://bglarochelle.pbworks.com/f/photosynthesis-1.png]CALVIN CYCLE: Organic compounds are formed using CO2 and the chemical energy stored in ATP and NADPH





















1. Explain how are photosynthesis and cellular respiration connected?

2. In the proper order, what are the two stages of photosynthesis?

3. What do the light reactions produce?

4. What does the Calvin cycle produce?

Station 4
•	Read the information below
•	Restate the question in your answer
•	Answer in complete sentences

Capturing Light Energy

PHOTOSYNTHESIS in EUKARYOTES occurs inside the CHLOROPLAST. The LIGHT REACTIONS of photosynthesis take place in the THYLAKOIDS, which are stacked to form GRANA.

[image: ]The Light Reactions begin with the absorption of light in Chloroplasts, organelles found in the cells of plants and algae. Most Chloroplasts are similar in structure. Each CHLOROPLAST is surrounded by a pair of membranes. Inside the inner membrane is another system of membranes called THYLAKOIDS that are arranged as flattened sacs. The THYLAKOIDS are connected and layered to form stacks called GRANA (singular, granum). Surrounding the grana is a solution called the STROMA.














1.  Where does photosynthesis take place? 

2. Construct a diagram of a Chloroplast

3. Describe the following structures & their function:
· Thylakoids
· Granum
· Stroma


Station 5
•	Read the information below
•	Restate the question in your answer
•	Answer in complete sentences

Light and Pigments

Light from the sun appears white, but it is actually made of a variety of colors. White light contains a variety of colors. It can be separated into its component colors by passing the light through a PRISM. Each color has a different WAVELENGTH, measured in NANOMETERS.

A PRISM causes light of different colors to be refracted differently and to leave at different angles, creating an effect similar to a rainbow. This can be used to separate a beam of white light into its constituent spectrum of colors.

The resulting array of colors, ranging from red at one end to violet at the other, is called the VISIBLE SPECTRUM.

When light strikes an object, its component colors can be reflected, transmitted or absorbed by the object. Many objects contain PIGMENTS (compounds that absorb light). Most pigments absorb certain colors more strongly than others. By absorbing certain colors, a pigment subtracts those colors from the visible spectrum. The light is reflected or transmitted by the pigment no longer appears white.

[image: ]
1. What is white light?

2. Explain the Visible Spectrum?

3. What are pigments & how do they work?

4. What color has the greatest wavelength? 











[image: ]Station 6
•	Read the information below
•	Restate the question in your answer
•	Answer in complete sentences



Chloroplast Pigments



Located in the membrane of the THYLAKOIDS are several pigments, the most important of which are called CHLOROPHYLLS. There are several different types of CHLOROPHYLL. The two (2) most common types are known as CHLOROPHYLL a (alpha) & CHLOROPHYLL b (beta). 

Chlorophyll a absorbs LESS BLUE light but MORE RED light than chlorophyll b

Chlorophyll a & Chlorophyll b ABSORB VERY LITTLE GREEN light. They ALLOW GREEN LIGHT to be reflected or transmitted and for this reason leaves and other plant structures that contain amounts of CHLOROPHYLL look green.

ONLY CHOLORPHYLL a is directly involved in the light reactions of photosynthesis.

YELLOW CAROTENOIDS, BROWN CAROTENOIDS, ORANGE (RED-YELLOW) CAROTENOIDS are found in the THYLAKOID membrane and function as ACCESSORY PIGMENTS. ACCESSORY PIGMENTS allow plants to capture more of the energy in light.

In the nonphotosynthetic parts of a plant, such as fruits and flowers, the colors of the other pigments may be quite visible.

During the fall, many plants lose their CHLOROPHYLLS and their leaves take on the rich hues of the CAROTENOIDS.

1. Why do the leaves on a tree look green in the summer?
2. What is chlorophyll and what does it absorb?
3. Why are Carotenoids important?
4. Why do leaves change color in the fall?

[image: ]Station 7
•	Read the information below
•	Restate the question in your answer
•	Answer in complete sentences


Converting Light Energy to Chemical Energy


Once the pigments in the Chloroplast have captured light energy, the light energy must then be converted to chemical energy. The chemical energy is stored temporarily in ATP & NADPH. Chlorophylls and Carotenoids group together in proteins to form a PHOTOSYSTEM. 

Two (2) types of photosystems: PHOTOSYSTEM I & PHOTOSYSTEM II.

Light reactions take place in the THYLAKOID membrane & use energy from sunlight to produce ATP, NADPH and OXYGEN.

Electrons (e-) allow for the production of this energy 

ATP is the main ENERGY currency of CELLS. An important part of the light reactions in this synthesis of ATP a process called CHEMIOSOMOSIS. Chemiosmosis relies on a concentration gradient of protons across the thylakoid membrane.

[image: ]NADPH & ATP provide energy for the second set of reactions in Photosynthesis known as the CALVIN CYCLE.

1. Where do the light reactions take place?

2. How are NADPH & ATP produced?
 
3. What is chemiosmosis?

4. How is the energy used that is 
made in the light reactions?



Station 8
•	Read the information below
•	Restate the question in your answer
•	Answer in complete sentences

Calvin Cycle

Plants use the energy that was stored in ATP & NADPH during the light reactions to produce organic compounds in the form of sugars. These organic compounds are consumed by autotrophs and heterotrophs alike for energy.

Carbon atoms from CO2 in the atmosphere are bonded, or “fixed”, into organic compounds.

The Calvin Cycle produces a three-carbon (3 carbon) sugar. This takes place in the STROMA of the CHLOROPLAST.

The incorporation of CO2 into organic compounds is called CARBON FIXATION

During the Cycle, some of the three-carbon sugars formed leave and are used to make other organic compounds (GLUCOSE) which are used to store energy


1. What does the Calvin cycle produce?

2. Explain carbon fixation?

3. Where does the CO2 come from?

[image: ]4. Where does the Calvin cycle take place?











Station 9
•	Read the information below
•	Restate the question in your answer
•	Answer in complete sentences

Factors That Affect Photosynthesis

Photosynthesis is affected by the environment. Three (3) factors with the most influence are light intensity, CO2 level and temperature.

The RATE OF PHOTOSYNTHESIS INCREASES AS LIGHT INTENSITY INCREASES until the maximum rate of photosynthesis is reached.

The RATE OF PHOTOSYNTHESIS INCREASES AS CO2 LEVELS INCREASE until the maximum rate of photosynthesis is reached. A graph of CO2 and its influence on photosynthesis rates would look very similar to Light intensity.

[image: ]Increasing temperature accelerates the chemical reactions involved in photosynthesis. As a result, the rate of photosynthesis incerases as temperature increases, over a certain range. The rate peaks at a certain temperature (dependent on the plant species), at which manyt ENZYMES that catalyze the reactions become ineffective. Also, the STOMATA begin to close, limiting water loss and CO2 entry into the leaves. These conditions cause the rate of photosynthesis to decrease when temperature is furthered increased.











1. Describe how LIGHT INTENSITY affects photosynthesis.
2. Describe how Temperature affects photosynthesis.
3. Explain why increased light intensity might not result in an increased rate of photosynthesis.
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