
 

Unit 4: Cell 
Communication 
and Cell Cycle 
(10 - 15%% AP 

Exam Weighting) 

Essential Knowledge 
& key terms 

Resources 

Topic 4.1 Cell 
Communication 

Describe the ways cells communicate 
with one another; explain how cells 
communicate over long and short 
distances; target cell 
e.g. 1 B-cell activation (cell-to-cell 
contact) 
e.g. 2 neurotransmitters 

Topic 4.1 (5 minutes) 

 

Topic 4.2 
Introduction to 

Signal 
Transduction 

Protein modification and 
phosphorylation; ligand, G 
protein-coupled receptors; signaling 
cascades, cyclic AMP; ligand-to-ligand 
channels 

Topic 4.2 (9 minutes) 
 

Topic 4.3 
Signal 

Transduction 
Pathways 

Describe the role of the environment in 
eliciting a cellular response 
Describe the different types of cellular 
responses elicited by a signal 
transduction pathway 

Topic 4.3 ( 5 minutes) 

Topic 4.4  
Changes in signal 

transduction 
pathways 

How can changes in the structure of 
any signaling molecule affect the 
activity of the signaling pathway 

Topic 4.4 (6 minutes) 

Topic 4.5 
Feedback 

Explain negative and positive feedback, 
and how they impact homeostasis 

Topic 4.5 (6 minutes) 

Topic 4.6 
Cell Cycle 

Cell Cycle: Interphase (G1, S, G2), 
mitosis (PMAT), cytokinesis 

Topic 4.6  (6 minutes) 

Topic 4.7  
Regulation of the 

Cell Cycle 

Describe the role of checkpoints in the 
cell cycle; 
Describe the effect of disruptions to the 
cell cycle 

Topic 4.7 (8 minutes) 

Progress Check   
 
 

https://apclassroom.collegeboard.org/6/home?apd=hqgz9d8pm9
https://unit-resources-apclassroom.s3.amazonaws.com/Biology/Unit_Guides/Biology_Unit4.pdf?Signature=mnLYoKCnha1tFg2OwClOjAhBvJk%3D&Expires=1604104600&AWSAccessKeyId=ASIAXUCCNI2WWGDCW3N7&x-amz-security-token=IQoJb3JpZ2luX2VjEAgaCXVzLWVhc3QtMSJHMEUCIGkQc3mG2IM8b5nkaYIYaVbbBzVQvKS/JcyRK6n%2BjTe4AiEAsw8Mv2oK0GeZ6%2BT0Zr9eDq0JWZvqDXzqA9qzJZ13JmUqtAMIYRAAGgw1MjQxMjUyOTIyMDUiDF%2BRTERdq9630kePHiqRAxEQbNoCrz8hJ1bgIPgNWZWbea/JVjMuXFuam3M7ZTIPwkqbnWCjwL5L/MSgH0TY9JEEsN/xLWtqucRY/zjiUmhaTV2WCd4PozVAPK5GX7VLPBkumBKw2DwimTvr2cbWstXgr1F6opP6SnID/sRNNMLU%2B4detwrA9KNXbJR2gjpEHwypu8iazo5JUXOjeGPz9DviUczbL/atnUZULKyNmNz9wNQEou%2BbuCK56iSbWnnDBcDGAXkxIg9jkmi8fvPH4qI5J/CjVbDrljlLy9eIMOd%2Bvw1zKeRexr8LMhJuN123ALzlH7Hc7YQ5OY5zdooOnKwvpolg5AmGf4n6og7S6%2Bc0D%2Bf7Jc4hvbkzDkhealyChIXzwN2wf8FGemBcBeDRiySbf8TgiMSEzW1rARMgZxE8tLraS/6cVVEPXqyxhW1m/Y%2BLIgxiTUdlpkByU7KHu3qx5VVFSdOFd%2BRdLtDVhwqSlGDXBWjOJ%2BeLomhaoJk0MUTaBvV9iPtgvAqf/owoO0uym4SOdav0bGY6xGoeXQlXMJfq8PwFOusBevOuchpxAv6bBwfKv/cw0HypeQEArZzgN%2BTWxuvYuN6GdZAXadv8vKqCEM/FfqgxJ2l1lHotdyX9teY44KFodRB8o4mrXGux50CQ/fcCh1uqZ5AAuSE3/qcYnY60ieRBK2gUhJp0mHiyAAPQnt6Z75JaS3hm7gq4eKg5uq2lM5GyhjFpzfw3QC5K6qMUkIQ9c5cgUZgB6VFMEwZlCKyQG14Y4J5SdYCZpydf2%2Bg6tqm4CkaePLUAmxETJ5XI4OxNG8CWfA3hOr6eG9zPTc88RMTzbbwjGfKiuFgv6de0xf5zesfH1gvQk%2BMRQg%3D%3D#T4.2
https://unit-resources-apclassroom.s3.amazonaws.com/Biology/Unit_Guides/Biology_Unit4.pdf?Signature=mnLYoKCnha1tFg2OwClOjAhBvJk%3D&Expires=1604104600&AWSAccessKeyId=ASIAXUCCNI2WWGDCW3N7&x-amz-security-token=IQoJb3JpZ2luX2VjEAgaCXVzLWVhc3QtMSJHMEUCIGkQc3mG2IM8b5nkaYIYaVbbBzVQvKS/JcyRK6n%2BjTe4AiEAsw8Mv2oK0GeZ6%2BT0Zr9eDq0JWZvqDXzqA9qzJZ13JmUqtAMIYRAAGgw1MjQxMjUyOTIyMDUiDF%2BRTERdq9630kePHiqRAxEQbNoCrz8hJ1bgIPgNWZWbea/JVjMuXFuam3M7ZTIPwkqbnWCjwL5L/MSgH0TY9JEEsN/xLWtqucRY/zjiUmhaTV2WCd4PozVAPK5GX7VLPBkumBKw2DwimTvr2cbWstXgr1F6opP6SnID/sRNNMLU%2B4detwrA9KNXbJR2gjpEHwypu8iazo5JUXOjeGPz9DviUczbL/atnUZULKyNmNz9wNQEou%2BbuCK56iSbWnnDBcDGAXkxIg9jkmi8fvPH4qI5J/CjVbDrljlLy9eIMOd%2Bvw1zKeRexr8LMhJuN123ALzlH7Hc7YQ5OY5zdooOnKwvpolg5AmGf4n6og7S6%2Bc0D%2Bf7Jc4hvbkzDkhealyChIXzwN2wf8FGemBcBeDRiySbf8TgiMSEzW1rARMgZxE8tLraS/6cVVEPXqyxhW1m/Y%2BLIgxiTUdlpkByU7KHu3qx5VVFSdOFd%2BRdLtDVhwqSlGDXBWjOJ%2BeLomhaoJk0MUTaBvV9iPtgvAqf/owoO0uym4SOdav0bGY6xGoeXQlXMJfq8PwFOusBevOuchpxAv6bBwfKv/cw0HypeQEArZzgN%2BTWxuvYuN6GdZAXadv8vKqCEM/FfqgxJ2l1lHotdyX9teY44KFodRB8o4mrXGux50CQ/fcCh1uqZ5AAuSE3/qcYnY60ieRBK2gUhJp0mHiyAAPQnt6Z75JaS3hm7gq4eKg5uq2lM5GyhjFpzfw3QC5K6qMUkIQ9c5cgUZgB6VFMEwZlCKyQG14Y4J5SdYCZpydf2%2Bg6tqm4CkaePLUAmxETJ5XI4OxNG8CWfA3hOr6eG9zPTc88RMTzbbwjGfKiuFgv6de0xf5zesfH1gvQk%2BMRQg%3D%3D#T4.2
https://unit-resources-apclassroom.s3.amazonaws.com/Biology/Unit_Guides/Biology_Unit4.pdf?Signature=mnLYoKCnha1tFg2OwClOjAhBvJk%3D&Expires=1604104600&AWSAccessKeyId=ASIAXUCCNI2WWGDCW3N7&x-amz-security-token=IQoJb3JpZ2luX2VjEAgaCXVzLWVhc3QtMSJHMEUCIGkQc3mG2IM8b5nkaYIYaVbbBzVQvKS/JcyRK6n%2BjTe4AiEAsw8Mv2oK0GeZ6%2BT0Zr9eDq0JWZvqDXzqA9qzJZ13JmUqtAMIYRAAGgw1MjQxMjUyOTIyMDUiDF%2BRTERdq9630kePHiqRAxEQbNoCrz8hJ1bgIPgNWZWbea/JVjMuXFuam3M7ZTIPwkqbnWCjwL5L/MSgH0TY9JEEsN/xLWtqucRY/zjiUmhaTV2WCd4PozVAPK5GX7VLPBkumBKw2DwimTvr2cbWstXgr1F6opP6SnID/sRNNMLU%2B4detwrA9KNXbJR2gjpEHwypu8iazo5JUXOjeGPz9DviUczbL/atnUZULKyNmNz9wNQEou%2BbuCK56iSbWnnDBcDGAXkxIg9jkmi8fvPH4qI5J/CjVbDrljlLy9eIMOd%2Bvw1zKeRexr8LMhJuN123ALzlH7Hc7YQ5OY5zdooOnKwvpolg5AmGf4n6og7S6%2Bc0D%2Bf7Jc4hvbkzDkhealyChIXzwN2wf8FGemBcBeDRiySbf8TgiMSEzW1rARMgZxE8tLraS/6cVVEPXqyxhW1m/Y%2BLIgxiTUdlpkByU7KHu3qx5VVFSdOFd%2BRdLtDVhwqSlGDXBWjOJ%2BeLomhaoJk0MUTaBvV9iPtgvAqf/owoO0uym4SOdav0bGY6xGoeXQlXMJfq8PwFOusBevOuchpxAv6bBwfKv/cw0HypeQEArZzgN%2BTWxuvYuN6GdZAXadv8vKqCEM/FfqgxJ2l1lHotdyX9teY44KFodRB8o4mrXGux50CQ/fcCh1uqZ5AAuSE3/qcYnY60ieRBK2gUhJp0mHiyAAPQnt6Z75JaS3hm7gq4eKg5uq2lM5GyhjFpzfw3QC5K6qMUkIQ9c5cgUZgB6VFMEwZlCKyQG14Y4J5SdYCZpydf2%2Bg6tqm4CkaePLUAmxETJ5XI4OxNG8CWfA3hOr6eG9zPTc88RMTzbbwjGfKiuFgv6de0xf5zesfH1gvQk%2BMRQg%3D%3D#T4.2
https://apclassroom.collegeboard.org/6/home?apd=ooi7e9brze
https://unit-resources-apclassroom.s3.amazonaws.com/Biology/Unit_Guides/Biology_Unit4.pdf?Signature=mnLYoKCnha1tFg2OwClOjAhBvJk%3D&Expires=1604104600&AWSAccessKeyId=ASIAXUCCNI2WWGDCW3N7&x-amz-security-token=IQoJb3JpZ2luX2VjEAgaCXVzLWVhc3QtMSJHMEUCIGkQc3mG2IM8b5nkaYIYaVbbBzVQvKS/JcyRK6n%2BjTe4AiEAsw8Mv2oK0GeZ6%2BT0Zr9eDq0JWZvqDXzqA9qzJZ13JmUqtAMIYRAAGgw1MjQxMjUyOTIyMDUiDF%2BRTERdq9630kePHiqRAxEQbNoCrz8hJ1bgIPgNWZWbea/JVjMuXFuam3M7ZTIPwkqbnWCjwL5L/MSgH0TY9JEEsN/xLWtqucRY/zjiUmhaTV2WCd4PozVAPK5GX7VLPBkumBKw2DwimTvr2cbWstXgr1F6opP6SnID/sRNNMLU%2B4detwrA9KNXbJR2gjpEHwypu8iazo5JUXOjeGPz9DviUczbL/atnUZULKyNmNz9wNQEou%2BbuCK56iSbWnnDBcDGAXkxIg9jkmi8fvPH4qI5J/CjVbDrljlLy9eIMOd%2Bvw1zKeRexr8LMhJuN123ALzlH7Hc7YQ5OY5zdooOnKwvpolg5AmGf4n6og7S6%2Bc0D%2Bf7Jc4hvbkzDkhealyChIXzwN2wf8FGemBcBeDRiySbf8TgiMSEzW1rARMgZxE8tLraS/6cVVEPXqyxhW1m/Y%2BLIgxiTUdlpkByU7KHu3qx5VVFSdOFd%2BRdLtDVhwqSlGDXBWjOJ%2BeLomhaoJk0MUTaBvV9iPtgvAqf/owoO0uym4SOdav0bGY6xGoeXQlXMJfq8PwFOusBevOuchpxAv6bBwfKv/cw0HypeQEArZzgN%2BTWxuvYuN6GdZAXadv8vKqCEM/FfqgxJ2l1lHotdyX9teY44KFodRB8o4mrXGux50CQ/fcCh1uqZ5AAuSE3/qcYnY60ieRBK2gUhJp0mHiyAAPQnt6Z75JaS3hm7gq4eKg5uq2lM5GyhjFpzfw3QC5K6qMUkIQ9c5cgUZgB6VFMEwZlCKyQG14Y4J5SdYCZpydf2%2Bg6tqm4CkaePLUAmxETJ5XI4OxNG8CWfA3hOr6eG9zPTc88RMTzbbwjGfKiuFgv6de0xf5zesfH1gvQk%2BMRQg%3D%3D#T4.3
https://unit-resources-apclassroom.s3.amazonaws.com/Biology/Unit_Guides/Biology_Unit4.pdf?Signature=mnLYoKCnha1tFg2OwClOjAhBvJk%3D&Expires=1604104600&AWSAccessKeyId=ASIAXUCCNI2WWGDCW3N7&x-amz-security-token=IQoJb3JpZ2luX2VjEAgaCXVzLWVhc3QtMSJHMEUCIGkQc3mG2IM8b5nkaYIYaVbbBzVQvKS/JcyRK6n%2BjTe4AiEAsw8Mv2oK0GeZ6%2BT0Zr9eDq0JWZvqDXzqA9qzJZ13JmUqtAMIYRAAGgw1MjQxMjUyOTIyMDUiDF%2BRTERdq9630kePHiqRAxEQbNoCrz8hJ1bgIPgNWZWbea/JVjMuXFuam3M7ZTIPwkqbnWCjwL5L/MSgH0TY9JEEsN/xLWtqucRY/zjiUmhaTV2WCd4PozVAPK5GX7VLPBkumBKw2DwimTvr2cbWstXgr1F6opP6SnID/sRNNMLU%2B4detwrA9KNXbJR2gjpEHwypu8iazo5JUXOjeGPz9DviUczbL/atnUZULKyNmNz9wNQEou%2BbuCK56iSbWnnDBcDGAXkxIg9jkmi8fvPH4qI5J/CjVbDrljlLy9eIMOd%2Bvw1zKeRexr8LMhJuN123ALzlH7Hc7YQ5OY5zdooOnKwvpolg5AmGf4n6og7S6%2Bc0D%2Bf7Jc4hvbkzDkhealyChIXzwN2wf8FGemBcBeDRiySbf8TgiMSEzW1rARMgZxE8tLraS/6cVVEPXqyxhW1m/Y%2BLIgxiTUdlpkByU7KHu3qx5VVFSdOFd%2BRdLtDVhwqSlGDXBWjOJ%2BeLomhaoJk0MUTaBvV9iPtgvAqf/owoO0uym4SOdav0bGY6xGoeXQlXMJfq8PwFOusBevOuchpxAv6bBwfKv/cw0HypeQEArZzgN%2BTWxuvYuN6GdZAXadv8vKqCEM/FfqgxJ2l1lHotdyX9teY44KFodRB8o4mrXGux50CQ/fcCh1uqZ5AAuSE3/qcYnY60ieRBK2gUhJp0mHiyAAPQnt6Z75JaS3hm7gq4eKg5uq2lM5GyhjFpzfw3QC5K6qMUkIQ9c5cgUZgB6VFMEwZlCKyQG14Y4J5SdYCZpydf2%2Bg6tqm4CkaePLUAmxETJ5XI4OxNG8CWfA3hOr6eG9zPTc88RMTzbbwjGfKiuFgv6de0xf5zesfH1gvQk%2BMRQg%3D%3D#T4.3
https://unit-resources-apclassroom.s3.amazonaws.com/Biology/Unit_Guides/Biology_Unit4.pdf?Signature=mnLYoKCnha1tFg2OwClOjAhBvJk%3D&Expires=1604104600&AWSAccessKeyId=ASIAXUCCNI2WWGDCW3N7&x-amz-security-token=IQoJb3JpZ2luX2VjEAgaCXVzLWVhc3QtMSJHMEUCIGkQc3mG2IM8b5nkaYIYaVbbBzVQvKS/JcyRK6n%2BjTe4AiEAsw8Mv2oK0GeZ6%2BT0Zr9eDq0JWZvqDXzqA9qzJZ13JmUqtAMIYRAAGgw1MjQxMjUyOTIyMDUiDF%2BRTERdq9630kePHiqRAxEQbNoCrz8hJ1bgIPgNWZWbea/JVjMuXFuam3M7ZTIPwkqbnWCjwL5L/MSgH0TY9JEEsN/xLWtqucRY/zjiUmhaTV2WCd4PozVAPK5GX7VLPBkumBKw2DwimTvr2cbWstXgr1F6opP6SnID/sRNNMLU%2B4detwrA9KNXbJR2gjpEHwypu8iazo5JUXOjeGPz9DviUczbL/atnUZULKyNmNz9wNQEou%2BbuCK56iSbWnnDBcDGAXkxIg9jkmi8fvPH4qI5J/CjVbDrljlLy9eIMOd%2Bvw1zKeRexr8LMhJuN123ALzlH7Hc7YQ5OY5zdooOnKwvpolg5AmGf4n6og7S6%2Bc0D%2Bf7Jc4hvbkzDkhealyChIXzwN2wf8FGemBcBeDRiySbf8TgiMSEzW1rARMgZxE8tLraS/6cVVEPXqyxhW1m/Y%2BLIgxiTUdlpkByU7KHu3qx5VVFSdOFd%2BRdLtDVhwqSlGDXBWjOJ%2BeLomhaoJk0MUTaBvV9iPtgvAqf/owoO0uym4SOdav0bGY6xGoeXQlXMJfq8PwFOusBevOuchpxAv6bBwfKv/cw0HypeQEArZzgN%2BTWxuvYuN6GdZAXadv8vKqCEM/FfqgxJ2l1lHotdyX9teY44KFodRB8o4mrXGux50CQ/fcCh1uqZ5AAuSE3/qcYnY60ieRBK2gUhJp0mHiyAAPQnt6Z75JaS3hm7gq4eKg5uq2lM5GyhjFpzfw3QC5K6qMUkIQ9c5cgUZgB6VFMEwZlCKyQG14Y4J5SdYCZpydf2%2Bg6tqm4CkaePLUAmxETJ5XI4OxNG8CWfA3hOr6eG9zPTc88RMTzbbwjGfKiuFgv6de0xf5zesfH1gvQk%2BMRQg%3D%3D#T4.3
https://apclassroom.collegeboard.org/6/home?apd=4i6urljygb
https://unit-resources-apclassroom.s3.amazonaws.com/Biology/Unit_Guides/Biology_Unit4.pdf?Signature=mnLYoKCnha1tFg2OwClOjAhBvJk%3D&Expires=1604104600&AWSAccessKeyId=ASIAXUCCNI2WWGDCW3N7&x-amz-security-token=IQoJb3JpZ2luX2VjEAgaCXVzLWVhc3QtMSJHMEUCIGkQc3mG2IM8b5nkaYIYaVbbBzVQvKS/JcyRK6n%2BjTe4AiEAsw8Mv2oK0GeZ6%2BT0Zr9eDq0JWZvqDXzqA9qzJZ13JmUqtAMIYRAAGgw1MjQxMjUyOTIyMDUiDF%2BRTERdq9630kePHiqRAxEQbNoCrz8hJ1bgIPgNWZWbea/JVjMuXFuam3M7ZTIPwkqbnWCjwL5L/MSgH0TY9JEEsN/xLWtqucRY/zjiUmhaTV2WCd4PozVAPK5GX7VLPBkumBKw2DwimTvr2cbWstXgr1F6opP6SnID/sRNNMLU%2B4detwrA9KNXbJR2gjpEHwypu8iazo5JUXOjeGPz9DviUczbL/atnUZULKyNmNz9wNQEou%2BbuCK56iSbWnnDBcDGAXkxIg9jkmi8fvPH4qI5J/CjVbDrljlLy9eIMOd%2Bvw1zKeRexr8LMhJuN123ALzlH7Hc7YQ5OY5zdooOnKwvpolg5AmGf4n6og7S6%2Bc0D%2Bf7Jc4hvbkzDkhealyChIXzwN2wf8FGemBcBeDRiySbf8TgiMSEzW1rARMgZxE8tLraS/6cVVEPXqyxhW1m/Y%2BLIgxiTUdlpkByU7KHu3qx5VVFSdOFd%2BRdLtDVhwqSlGDXBWjOJ%2BeLomhaoJk0MUTaBvV9iPtgvAqf/owoO0uym4SOdav0bGY6xGoeXQlXMJfq8PwFOusBevOuchpxAv6bBwfKv/cw0HypeQEArZzgN%2BTWxuvYuN6GdZAXadv8vKqCEM/FfqgxJ2l1lHotdyX9teY44KFodRB8o4mrXGux50CQ/fcCh1uqZ5AAuSE3/qcYnY60ieRBK2gUhJp0mHiyAAPQnt6Z75JaS3hm7gq4eKg5uq2lM5GyhjFpzfw3QC5K6qMUkIQ9c5cgUZgB6VFMEwZlCKyQG14Y4J5SdYCZpydf2%2Bg6tqm4CkaePLUAmxETJ5XI4OxNG8CWfA3hOr6eG9zPTc88RMTzbbwjGfKiuFgv6de0xf5zesfH1gvQk%2BMRQg%3D%3D#T4.4
https://unit-resources-apclassroom.s3.amazonaws.com/Biology/Unit_Guides/Biology_Unit4.pdf?Signature=mnLYoKCnha1tFg2OwClOjAhBvJk%3D&Expires=1604104600&AWSAccessKeyId=ASIAXUCCNI2WWGDCW3N7&x-amz-security-token=IQoJb3JpZ2luX2VjEAgaCXVzLWVhc3QtMSJHMEUCIGkQc3mG2IM8b5nkaYIYaVbbBzVQvKS/JcyRK6n%2BjTe4AiEAsw8Mv2oK0GeZ6%2BT0Zr9eDq0JWZvqDXzqA9qzJZ13JmUqtAMIYRAAGgw1MjQxMjUyOTIyMDUiDF%2BRTERdq9630kePHiqRAxEQbNoCrz8hJ1bgIPgNWZWbea/JVjMuXFuam3M7ZTIPwkqbnWCjwL5L/MSgH0TY9JEEsN/xLWtqucRY/zjiUmhaTV2WCd4PozVAPK5GX7VLPBkumBKw2DwimTvr2cbWstXgr1F6opP6SnID/sRNNMLU%2B4detwrA9KNXbJR2gjpEHwypu8iazo5JUXOjeGPz9DviUczbL/atnUZULKyNmNz9wNQEou%2BbuCK56iSbWnnDBcDGAXkxIg9jkmi8fvPH4qI5J/CjVbDrljlLy9eIMOd%2Bvw1zKeRexr8LMhJuN123ALzlH7Hc7YQ5OY5zdooOnKwvpolg5AmGf4n6og7S6%2Bc0D%2Bf7Jc4hvbkzDkhealyChIXzwN2wf8FGemBcBeDRiySbf8TgiMSEzW1rARMgZxE8tLraS/6cVVEPXqyxhW1m/Y%2BLIgxiTUdlpkByU7KHu3qx5VVFSdOFd%2BRdLtDVhwqSlGDXBWjOJ%2BeLomhaoJk0MUTaBvV9iPtgvAqf/owoO0uym4SOdav0bGY6xGoeXQlXMJfq8PwFOusBevOuchpxAv6bBwfKv/cw0HypeQEArZzgN%2BTWxuvYuN6GdZAXadv8vKqCEM/FfqgxJ2l1lHotdyX9teY44KFodRB8o4mrXGux50CQ/fcCh1uqZ5AAuSE3/qcYnY60ieRBK2gUhJp0mHiyAAPQnt6Z75JaS3hm7gq4eKg5uq2lM5GyhjFpzfw3QC5K6qMUkIQ9c5cgUZgB6VFMEwZlCKyQG14Y4J5SdYCZpydf2%2Bg6tqm4CkaePLUAmxETJ5XI4OxNG8CWfA3hOr6eG9zPTc88RMTzbbwjGfKiuFgv6de0xf5zesfH1gvQk%2BMRQg%3D%3D#T4.4
https://unit-resources-apclassroom.s3.amazonaws.com/Biology/Unit_Guides/Biology_Unit4.pdf?Signature=mnLYoKCnha1tFg2OwClOjAhBvJk%3D&Expires=1604104600&AWSAccessKeyId=ASIAXUCCNI2WWGDCW3N7&x-amz-security-token=IQoJb3JpZ2luX2VjEAgaCXVzLWVhc3QtMSJHMEUCIGkQc3mG2IM8b5nkaYIYaVbbBzVQvKS/JcyRK6n%2BjTe4AiEAsw8Mv2oK0GeZ6%2BT0Zr9eDq0JWZvqDXzqA9qzJZ13JmUqtAMIYRAAGgw1MjQxMjUyOTIyMDUiDF%2BRTERdq9630kePHiqRAxEQbNoCrz8hJ1bgIPgNWZWbea/JVjMuXFuam3M7ZTIPwkqbnWCjwL5L/MSgH0TY9JEEsN/xLWtqucRY/zjiUmhaTV2WCd4PozVAPK5GX7VLPBkumBKw2DwimTvr2cbWstXgr1F6opP6SnID/sRNNMLU%2B4detwrA9KNXbJR2gjpEHwypu8iazo5JUXOjeGPz9DviUczbL/atnUZULKyNmNz9wNQEou%2BbuCK56iSbWnnDBcDGAXkxIg9jkmi8fvPH4qI5J/CjVbDrljlLy9eIMOd%2Bvw1zKeRexr8LMhJuN123ALzlH7Hc7YQ5OY5zdooOnKwvpolg5AmGf4n6og7S6%2Bc0D%2Bf7Jc4hvbkzDkhealyChIXzwN2wf8FGemBcBeDRiySbf8TgiMSEzW1rARMgZxE8tLraS/6cVVEPXqyxhW1m/Y%2BLIgxiTUdlpkByU7KHu3qx5VVFSdOFd%2BRdLtDVhwqSlGDXBWjOJ%2BeLomhaoJk0MUTaBvV9iPtgvAqf/owoO0uym4SOdav0bGY6xGoeXQlXMJfq8PwFOusBevOuchpxAv6bBwfKv/cw0HypeQEArZzgN%2BTWxuvYuN6GdZAXadv8vKqCEM/FfqgxJ2l1lHotdyX9teY44KFodRB8o4mrXGux50CQ/fcCh1uqZ5AAuSE3/qcYnY60ieRBK2gUhJp0mHiyAAPQnt6Z75JaS3hm7gq4eKg5uq2lM5GyhjFpzfw3QC5K6qMUkIQ9c5cgUZgB6VFMEwZlCKyQG14Y4J5SdYCZpydf2%2Bg6tqm4CkaePLUAmxETJ5XI4OxNG8CWfA3hOr6eG9zPTc88RMTzbbwjGfKiuFgv6de0xf5zesfH1gvQk%2BMRQg%3D%3D#T4.4
https://apclassroom.collegeboard.org/6/home?apd=xcscxu7s4h
https://unit-resources-apclassroom.s3.amazonaws.com/Biology/Unit_Guides/Biology_Unit4.pdf?Signature=HHw8lTyCW9lWM8fIFShalP%2BUJ9U%3D&Expires=1604112708&AWSAccessKeyId=ASIAXUCCNI2WSUEUG7NO&x-amz-security-token=IQoJb3JpZ2luX2VjEAsaCXVzLWVhc3QtMSJGMEQCIGL%2BSn9TmgZvcUtjch9TT21rWWA/CaolqY0QKAvTCRtfAiBOgP7vwvf/P5fb9D6BJw2hi92lRSPtXrUB4DJH3F7VVyq0AwhjEAAaDDUyNDEyNTI5MjIwNSIMTLwXPi6381iRaVXzKpED5ptC//1QW37T7sxPS7FB5dH9ybMBsUCTNmgJRspHAeFPO/2njecqf8HHQkqvVgwYeGWPy4QnX53MhiaU%2BBqipKhSGpKnMdYNs0pOShzDyL9y3RtZwVpKqlo4CVFu21SjQmoVJdYCrLHsWyUio92Q53HnUTOCOsxoHGGtXyOvUKyxLOPLWDyDkMdUQvDdx60zBbW2dhw246aow7LfNHCIVC8ezXJEwGGFJ6XBGEsRaELD0dDLw6jWy8kLEOHKhwmX0qs8XhCg2oYSn72cya2uXQ7yerbg6amWQGm86VRssZcgZXFBxJkpX9XNYn83q/CJOlnoSsm6y4TWv8dfS15ey0CLrPfdkOsjDGWJEC7/fhxAqW7pMT8x2SxVJHIqe7UZ8hs5Sgl1xzoRcDY0ALy5VggIGfmGwMKCQmXbAYi/5tBOEBjCaQ3zRuZYYrNHtSDd8b1D%2B3/e//XTF9cyfVpi5WeroSu6RTMfKUNA2vEtX7aHHmjSEAvlhAZfqQ8cfa/QlYX7Gq/h4s2z2Mp8iOTxeEwwhKzx/AU67AGvSql/8z2lk%2BU9EAcVSzdA4J7VXXwZhFIXAeupmtQTTwLzSjUH3S3Lnz291ZAqBXOgzFwl7eMsnEgL0F2MvpEfTavLUyHhf0/queKg49o192of7gzsrGrdyUDh3Hqu02mY5R2Sk6oyAcLYcHzG9fvytPXIsj1sbYyvf%2B6wO/CbFx61YgHlx9KYvi2TNthCuZMeTbF04tmfaXB7oZkwtxPIll55zS76SeKtdBMHu5T4iDsj90v0wfsB/R/dS%2Brag7wB%2B3TF5KYPFfd2V4d9QlTrBqig9BwkuK3DgqIUIaYCy%2BprQUoFqfFvVVw2lQ%3D%3D#T4.5
https://apclassroom.collegeboard.org/6/home?apd=v2tft2s9dm
https://unit-resources-apclassroom.s3.amazonaws.com/Biology/Unit_Guides/Biology_Unit4.pdf?Signature=GjqvFyuFA2sYjMjnwulaO1euleQ%3D&Expires=1604118262&AWSAccessKeyId=ASIAXUCCNI2WXWKQ7PXX&x-amz-security-token=IQoJb3JpZ2luX2VjEAwaCXVzLWVhc3QtMSJHMEUCIQChOEg15JbGRLRUlzheyCvvy1PKVZwehjDZ678sJY%2BqQAIgXBxUuyTXTN0KtL4DEy%2BIddUYnXSYecc2Xsqk9/zNAJ8qtAMIZRAAGgw1MjQxMjUyOTIyMDUiDJ1shGsKAF1tyEQr/CqRA2Ev21/ZWCXivltGdklCixrV8C2z0RWEQxhJ9julKvNK0DNdqzycnGuKhPE8Ey57NiZWEa%2BFVswm3Q1KGgSvRzh9HASNYZQ2kDniaHicV3K3jYN1D46B73XNAO26lUe3nJ5ikjKJ6rzsObXem4xQHwGFJ3sTkYt1c%2BOco6RgFgSmJRtCd6wQ0ircdAdGqPKS%2BHPSNOHIc8EmUhfyldN%2B/%2B64ZLkOFhcEOmvjP12iBkQh4NyKiKxOL%2BhXNQnz1J5ZnLIwqr7Xkctx2yeiTyZhF76F1J%2B1FdekMHeOPF%2B8Sl%2BIoRXEYwn6pzwIUM%2BytkvNj5rBIFBOQ39yehH82HJGTRZUVA16o/Ud9KfaQVe0VYPYV074F11tUvMI%2BQyKYW2x8Bp5wDIvKoJcOdXgXDRQvpuej8yvukfl7QxTqCObHMO5nCafbvfeZN8oxoe0/0MVuGBiwuBVJaY6nBgxDuodnPeZZU3qtA3P7EGeRN%2BGgxOVZWskwyJ9ilLSUn8UZ0cXIoaf9VQ4y07HR5UfCZ4feLRUMKfi8fwFOusBwAKCIMPrvZQaP1oCiKhP%2BD5o%2BJK4alTWfs/1BmDxOd5Hw7f6jslJclRYnqVJeNYOjs/04ISUct70ycvxHrUsEc%2BLifc2rRA9ov7X%2BArUeVRdAKehkdUtyxWPl1ZN3HDECgBdrpq1fsFe2VI6ncgRfgcbgUKIs66WOY%2BkZkezo7YiQQe4OeZmzc7hjGdbHaoMtlDfT7VCXmyi8pM6TdwEoToRqnp8hkb1wb2W8ZD%2BvWi3hNU2LQgiaKKggZ%2BYi0dcAatWbhKAuL4Pg2%2Baxtl22jfvmDan%2BKdZ5byYc13ToPo%2BIpY66vAXfrKRZQ%3D%3D#T4.6
https://apclassroom.collegeboard.org/6/home?apd=xkmbj08la7
https://unit-resources-apclassroom.s3.amazonaws.com/Biology/Unit_Guides/Biology_Unit4.pdf?Signature=GjqvFyuFA2sYjMjnwulaO1euleQ%3D&Expires=1604118262&AWSAccessKeyId=ASIAXUCCNI2WXWKQ7PXX&x-amz-security-token=IQoJb3JpZ2luX2VjEAwaCXVzLWVhc3QtMSJHMEUCIQChOEg15JbGRLRUlzheyCvvy1PKVZwehjDZ678sJY%2BqQAIgXBxUuyTXTN0KtL4DEy%2BIddUYnXSYecc2Xsqk9/zNAJ8qtAMIZRAAGgw1MjQxMjUyOTIyMDUiDJ1shGsKAF1tyEQr/CqRA2Ev21/ZWCXivltGdklCixrV8C2z0RWEQxhJ9julKvNK0DNdqzycnGuKhPE8Ey57NiZWEa%2BFVswm3Q1KGgSvRzh9HASNYZQ2kDniaHicV3K3jYN1D46B73XNAO26lUe3nJ5ikjKJ6rzsObXem4xQHwGFJ3sTkYt1c%2BOco6RgFgSmJRtCd6wQ0ircdAdGqPKS%2BHPSNOHIc8EmUhfyldN%2B/%2B64ZLkOFhcEOmvjP12iBkQh4NyKiKxOL%2BhXNQnz1J5ZnLIwqr7Xkctx2yeiTyZhF76F1J%2B1FdekMHeOPF%2B8Sl%2BIoRXEYwn6pzwIUM%2BytkvNj5rBIFBOQ39yehH82HJGTRZUVA16o/Ud9KfaQVe0VYPYV074F11tUvMI%2BQyKYW2x8Bp5wDIvKoJcOdXgXDRQvpuej8yvukfl7QxTqCObHMO5nCafbvfeZN8oxoe0/0MVuGBiwuBVJaY6nBgxDuodnPeZZU3qtA3P7EGeRN%2BGgxOVZWskwyJ9ilLSUn8UZ0cXIoaf9VQ4y07HR5UfCZ4feLRUMKfi8fwFOusBwAKCIMPrvZQaP1oCiKhP%2BD5o%2BJK4alTWfs/1BmDxOd5Hw7f6jslJclRYnqVJeNYOjs/04ISUct70ycvxHrUsEc%2BLifc2rRA9ov7X%2BArUeVRdAKehkdUtyxWPl1ZN3HDECgBdrpq1fsFe2VI6ncgRfgcbgUKIs66WOY%2BkZkezo7YiQQe4OeZmzc7hjGdbHaoMtlDfT7VCXmyi8pM6TdwEoToRqnp8hkb1wb2W8ZD%2BvWi3hNU2LQgiaKKggZ%2BYi0dcAatWbhKAuL4Pg2%2Baxtl22jfvmDan%2BKdZ5byYc13ToPo%2BIpY66vAXfrKRZQ%3D%3D#T4.7
https://unit-resources-apclassroom.s3.amazonaws.com/Biology/Unit_Guides/Biology_Unit4.pdf?Signature=GjqvFyuFA2sYjMjnwulaO1euleQ%3D&Expires=1604118262&AWSAccessKeyId=ASIAXUCCNI2WXWKQ7PXX&x-amz-security-token=IQoJb3JpZ2luX2VjEAwaCXVzLWVhc3QtMSJHMEUCIQChOEg15JbGRLRUlzheyCvvy1PKVZwehjDZ678sJY%2BqQAIgXBxUuyTXTN0KtL4DEy%2BIddUYnXSYecc2Xsqk9/zNAJ8qtAMIZRAAGgw1MjQxMjUyOTIyMDUiDJ1shGsKAF1tyEQr/CqRA2Ev21/ZWCXivltGdklCixrV8C2z0RWEQxhJ9julKvNK0DNdqzycnGuKhPE8Ey57NiZWEa%2BFVswm3Q1KGgSvRzh9HASNYZQ2kDniaHicV3K3jYN1D46B73XNAO26lUe3nJ5ikjKJ6rzsObXem4xQHwGFJ3sTkYt1c%2BOco6RgFgSmJRtCd6wQ0ircdAdGqPKS%2BHPSNOHIc8EmUhfyldN%2B/%2B64ZLkOFhcEOmvjP12iBkQh4NyKiKxOL%2BhXNQnz1J5ZnLIwqr7Xkctx2yeiTyZhF76F1J%2B1FdekMHeOPF%2B8Sl%2BIoRXEYwn6pzwIUM%2BytkvNj5rBIFBOQ39yehH82HJGTRZUVA16o/Ud9KfaQVe0VYPYV074F11tUvMI%2BQyKYW2x8Bp5wDIvKoJcOdXgXDRQvpuej8yvukfl7QxTqCObHMO5nCafbvfeZN8oxoe0/0MVuGBiwuBVJaY6nBgxDuodnPeZZU3qtA3P7EGeRN%2BGgxOVZWskwyJ9ilLSUn8UZ0cXIoaf9VQ4y07HR5UfCZ4feLRUMKfi8fwFOusBwAKCIMPrvZQaP1oCiKhP%2BD5o%2BJK4alTWfs/1BmDxOd5Hw7f6jslJclRYnqVJeNYOjs/04ISUct70ycvxHrUsEc%2BLifc2rRA9ov7X%2BArUeVRdAKehkdUtyxWPl1ZN3HDECgBdrpq1fsFe2VI6ncgRfgcbgUKIs66WOY%2BkZkezo7YiQQe4OeZmzc7hjGdbHaoMtlDfT7VCXmyi8pM6TdwEoToRqnp8hkb1wb2W8ZD%2BvWi3hNU2LQgiaKKggZ%2BYi0dcAatWbhKAuL4Pg2%2Baxtl22jfvmDan%2BKdZ5byYc13ToPo%2BIpY66vAXfrKRZQ%3D%3D#T4.7
https://apclassroom.collegeboard.org/6/home?apd=b42duv5t77

