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9.2 The Process of Cellular Respiration
Lesson Objectives
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Describe what happens during glycolysis.
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Describe what happens during the Krebs cycle.
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Explain how high-energy electrons are used by the electron transport chain.
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Identify how much ATP cellular respiration generates.
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	BUILD Vocabulary
A. The chart below shows key terms for the lesson with their definitions. Complete the chart by writing a strategy to help you remember the meaning of each term. One has been done for you.
Term
Definition
How I’m Going to Remember the Meaning
Glycolysis
Part of cellular respiration in which glucose is changed to pyruvic acid

Krebs cycle
Part of cellular respiration in which pyruvic acid is used to make carbon dioxide, NADH, ATP, and FADH2

Matrix
The innermost space of the mitochondrion and the site of the Krebs cycle
Mitochondrion and matrix both begin with the letter M, and the matrix is the innermost part of the mitochondrion.
NAD+
A high-energy electron carrier



B. As you work through this lesson, you may find these terms in the activities. When you write the key terms or a definition, highlight the term or the definition.
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BUILD Understanding
Compare/Contrast Table Use a compare/contrast table when you want to see the similarities and differences between two or more objects or processes. Look at the table below. The three stages of cellular respiration are shown across the top. The topics being compared are listed in the first column.
As you read about the process of cellular respiration, complete the table. The first one has been done for you. Use the completed chart as a study aid.

Steps of Cellular Respiration

Glycolysis
Krebs cycle
Electron transport chain
Where in cell it occurs
cytoplasm
matrix of mitochondria
inner membrane of mitochondria
Starting reactants



Ending products



Number of ATP molecules either produced or gained



Is oxygen required?




Answer the questions.
1. Where do the reactants for the Krebs cycle come from? 	
	
2. What is the name of the protein spheres that spin as hydrogen ions pass through them?
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The Krebs Cycle
Pyruvic acid is formed during glycolysis. If oxygen is present, the pyruvic acid moves into the Krebs cycle. In the Krebs cycle, pyruvic acid is changed into carbon dioxide. High-energy electrons are accepted by NAD+ and FAD. This results in the formation of NADH and FADH2. NADH and FADH2 are used in another process to make ATP. A model of the Krebs cycle is shown below.
1. Fill in the details missing from the concept map below.

Citric acid broken down into	
molecules and 2CO2 molecules
4-Carbon molecule accepts acetyl-CoA
	 is exhaled
electrons transferred to _______ _______
	
production
molecule of ADP converted to
	
Energy extraction
Krebs Cycle
involves
involves
including
including
including
and then
plus
and then
























2. Why is it incorrect to say that a 4-carbon molecule is produced at the end of the Krebs cycle?
	___
	___
	___
	___
3. What happens to the carbon dioxide that results from the Krebs cycle?
	___
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Electron Transport and ATP Synthesis
The electron transport chain uses the high-energy electrons produced by the Krebs cycle to move hydrogen ions from one side of the inner membrane to the other.
Complete the flowchart about electron transport. Use the terms in the box.
intermembrane	electron transport chain	ATP synthase
positively	inner membrane	ATP




High-energy electrons from NADH and FADH2 are passed into and along the 	.
The energy from the electrons moving down the chain is used to move H+ ions across the 	.
H+ ions build up in the 	 space, making it 	 charged and making the matrix negatively charged.
H+ ions move through channels of 	 in the inner membrane.
The ATP synthase uses the energy from the moving ions to combine ADP and a phosphate,
forming high-energy 	.


Diving Without a Breath Humans lack the diving adaptations that whales have. In the space below, explain why humans can’t expect to swim underwater for more than a few seconds.
CHAPTER
MYSTERY
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