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Honors Biology: Sections 6.1 to 6.6 Guided Reading (Cellular Respiration Overview)
What are the similarities and differences between Cellular Respiration and Photosynthesis in terms of energy and the general chemical equation for each?

How does the process of cellular respiration release chemical energy needed by cells?
1. On your own…Read sections 6.1 to 6.6
2. Define the following terms:
· Redox reaction: The movement of electrons from one molecule to another…short for “oxidation-reduction”.
· Oxidation: the loss of electrons from a substance
· Reduction: the gain of electrons by a substance
· Dehydrogenase: An enzyme that removes hydrogen atoms (and their corresponding electrons) from a molecule.
· NAD+ (nicotinamide adenine dinucleotide): A molecule that accepts electrons during cellular respiration. It’s reduced form is written as NADH.
· Electron Transport Chain: A series of proteins in the mitochondria that use the energy of “falling” electrons to produce ATP.
· Glycolysis: A process which occurs in the cytoplasm that breaks glucose into two pyruvate molecules and produces a small amount of ATP.
· Citric Acid Cycle: A process which occurs in the mitochondria which further breaks down the products of glycolysis and generates a supply of electrons for the electron transport chain.
· Oxidative Phosphorylation: The process that occurs in the mitochondria where a flow of electrons from NADH and FADH2 to oxygen is used to produce a large quantity of ATP by adding a phosphate group to ADP.
· Chemiosmosis: The energy coupling mechanism that uses the potential energy of a H+ gradient within the mitochondria to provide the energy needed to phosphorylate ADP to form ATP.
· ATP synthases: Mitochondrial protein complexes that synthesis ATP
3. What is the general chemical formula used to represent cellular respiration:
C6H12O6 + 6O2 → 6CO2 + 6H2O + ATP
4. How does this formula compare to the one used to represent photosynthesis? OPPOSITES!
6CO2 + 6H2O + sunlight → C6H12O6 + 6O2
5. What is the ultimate goal of cellular respiration?

To convert stored chemical energy (in sugars and other molecules) to ATP…the useful form of energy in cells.
6. How is cellular respiration similar to “burning” or combustion? How is it different?

The general formula for the reaction is the same, the rate at which it happens is different. Burning is much faster, cellular respiration is controlled.
7. How is the movement of electrons involved in cellular respiration? Describe oxidation and reduction:

During cellular respiration, glucose is stripped of its hydrogen atoms and electrons. These electrons provide a source of potential energy used to power the synthesis of ATP. During this process, substances are oxidized (lose electrons), while others are reduced (gain electrons)
8. What are the three stages of cellular respiration? Where do they occur? What is their purpose?

	
	WHAT?
	WHERE?
	PURPOSE?

	STAGE 1
	GLYCOLYSIS
	Cytoplasm
	To split glucose into two pyruvate molecules and produce some ATP
ANAEROBIC!

	STAGE 2
	CITRIC ACID CYCLE
(KREB’S CYCLE)
	Mitochondria
	Further break down the products of glycolysis and supply the ETC with electrons

	STAGE 3
	Oxidative Phosphorylation/
Chemiosmosis
	Mitochondria
	To produce large quantities of ATP using a flow of electrons from NADH and FADH2 to Oxygen
AEROBIC!


