5e – The Reactions of Photosynthesis I
The basic reactants and products of photosynthesis were discovered in the 16-1700’s, but it wasn’t until the 1940’s that we truly began to unravel the magic of photosynthesis…
Before we Begin:

· Grab a book and define the terms associated with outline 6a: 
(photosynthesis; (pigment; (chlorophyll
Review Questions:

1) What did van Helmont, Priestley and Ingenhousz discover about plant growth?

2) Describe the process of photosynthesis – including the reactants and the products.

3) Why are light and chlorophyll required for photosynthesis?
4) Why are plants green?

5) How well would a plant grow under pure yellow light?  Explain your answer.

Things to think about:

· What happens in the light-dependent reactions?
· What happens in the Calvin Cycle?

Word Bank: Calvin, granum, light, Stroma, energy, chloroplast, plants, proteins, photosynthesis, chlorophyll (For blanks 1 – 10);
Inside a Chloroplast
· The organelle that carries-out photosynthesis is the 1) ____________ – found in 2) ________ and other photosynthetic eukaryotes;
· Inside of the chloroplast there are special regions where the reactions of 3) ________________ take place:

· Thylakoids – saclike membranes that contain 4) _____________ and other pigments and the 5) __________ known as photosystems that are able to capture the 6) ________ of sunlight;

· Thylakoids are stacked together like a roll of coins into a structure called a 7) ________ (plural = grana)

· The reactions that involve 8) _______ energy – or light-dependent reactions - take place in the thylakoids;

· The space that surrounds the thylakoids is called the 9) ________:
· The reactions that occur here are part of photosynthesis – but they do not require light.
· These reactions are referred to as the 10) ________ Cycle, or light-independent reactions;
Photosynthesis animation
Word Bank: carried, transfer, electron, sugar, Thylakoids, oxygen, ATP, electrons, light water (For blanks 11 – 20);
NADPH

· When chlorophyll absorbs energy from light – it is the 11) ___________ that carry that energy.
· These high-energy electrons need to be 12) _________ from the chlorophyll to other molecules in-order to 13) __________ that energy;

· Remember the “hot coal” analogy on pg. 209 of the Text:

· The electrons are like red-hot coals;

· You might carry them in a frying-pan or a bucket;

· NADP+ is the molecule that acts like that bucket:

· NADP+ with it’s positive charge is ready to accept an        14) __________ – it actually takes 2 of them, and a hydrogen ion (a proton);

· This makes NADP+ into NADPH;

· The NADPH will be used in the Calvin Cycle to make a more stable, higher-energy molecule – 15) _______.
Light-Dependent Reactions

See Page 210-211 of the Text:
· The reactions that take place in the 16) ____________;

· Reactions that use the energy from light to convert ADP and NADP+ into ATP and NADPH (energy carriers) – and produce 17) ________ gas (O2);
· The products of the light-dependent reactions will be used in the Stroma as part of the Calvin Cycle;

The Calvin Cycle

· The Calvin Cycle uses 18) ____ and NADPH to produce high-energy sugars;
· The Calvin Cycle does not require 19) _______ – thus they are light-independent reactions;
· The Calvin Cycle is named after Melvin Calvin (1948);
· See page 212-213 for a detailed overview;
Factors Affecting Photosynthesis

· There are environmental factors that influence photosynthesis:
· Amount of available 20) _______;

· Temperature;

· Light intensity (shade tolerance/shade intolerance);

Follow-Up:

1. Do “Analyzing Data” Problems #1-4 on pg. 213

