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Remember to go to AP Classroom 

to assign students the online 

Personal Progress Check for  

this unit.

Whether assigned as homework or 

completed in class, the Personal 

Progress Check provides each 

student with immediate feedback 

related to this unit’s topic and skills.

Personal Progress Check 3

Multiple-choice: ~20 questions
Free-response: 2 questions

 Interpreting and Evaluating 

Experimental Results with 

Graphing (partial)
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UNIT

3

 

%

Building Science Practices
1.B  3.C.b  3.C.c  4.A  6.B  6.C  6.E.c

Since students learned how to make 

instructional focus of this unit should be 

through supporting claims with evidence. The 

evidence can be from biological principles, 

concepts, processes, and/or data. Students 

function relationships. This should be 

reinforced in context as students proceed 

through the course. It is important that 

substrate concentration, pH, temperature, 

and the presence of inhibitors.

As students learn about cellular respiration 

disruption in either process on a cellular, 

Preparing for the AP Exam 

Students often lack an understanding of 

other processes. Students should know 

them, and explain how organisms and 

to make clear the distinction between 

memorizing molecules and demonstrating 

an understanding of how molecular events 

connect to overall function of organisms 

Students should have an understanding 

environmental changes on those processes. 

from an experiment—using the skills 

learned in Unit 2—and calculate reaction 

rates. Students are advised to show their 

calculations, ensuring that units are included 

Developing Understanding

In Unit 3, students build on knowledge gained in Unit 2 about the structure and function of 

life processes.

BIG IDEA 2
Energetics ENE

 

BIG IDEA 4
Systems  

Interactions  SYI

 How do organisms use 

Cellular Energetics
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Cellular Energetics
UNIT

3

 

UNIT AT A GLANCE

En
du

ri
ng

 
U

nd
er

st
an

di
ng

 

Topic Suggested Skill

Class Periods

CLASS PERIODS

EN
E-

1

3.1  Enzyme Structure 1.B

3.2  Enzyme Catalysis 3.C.b

appropriate controls.

3.C.c

appropriate controls. 

3.3  En vironmental Impacts 6.E.c

in, or disruption to, one or more components in a 

3.4  Cellular Energy 6.C

connecting evidence to biological theories.

3.5  Photosynthesis 6.B

principles, concepts, processes, and/or data.

3.6  Cellular Respiration 4.A

S
Y

I-
3 3.7  6.C

connecting evidence to biological theories.

Go to AP Classroom to assign the Personal Progress Check for Unit 3. 
Review the results in class to identify and address any student misunderstandings.

© 2019 College Board

| 66AP Biology Course and Exam Description



Cellular Energetics
UNIT

3

Required Course Content 

TOPIC 3.1

Enzyme Structure

LEARNING OBJECTIVE
ENE-1.D

Describe the properties 

ESSENTIAL KNOWLEDGE
ENE-1.D.1

molecules.

ENE-1.D.2

occur, the shape and charge of the substrate 
must be compatible with the active site of 

ENDURING UNDERSTANDING
ENE-1

and the exchange of macromolecules.

SUGGESTED SKILL

Concept Explanation

1.B

Explain biological concepts 

and/or processes.
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Cellular Energetics
UNIT

3

ESSENTIAL KNOWLEDGELEARNING OBJECTIVE
ENE-1.E

reactions.

ENE-1.E.1

contribute to the regulation of biological 
processes—

ENDURING UNDERSTANDING
ENE-1

and the exchange of macromolecules.

Required Course Content 

SUGGESTED SKILLS

Questions and 
Methods

3.C.b

procedures that are aligned 

controls.

3.C.c

procedures that are aligned 

controls.

TOPIC 3.2

Enzyme Catalysis
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Cellular Energetics
UNIT

3

continued on next page

ENE-1.G

Explain how the cellular 

ENE-1.G.1

Required Course Content 

ENDURING UNDERSTANDING
ENE-1

and the exchange of macromolecules.

LEARNING OBJECTIVE
ENE-1.F

Explain how changes to the 

ESSENTIAL KNOWLEDGE
ENE-1.F.1

Change to the molecular structure of a 

protein structure is disrupted, eliminating the 

b.  Environmental temperatures and pH outside 

cause changes to its structure, altering the 

ENE-1.F.2

SUGGESTED SKILL

Argumentation

6.E.c

Predict the causes or effects 

of a change in, or disruption 
to, one or more components 

on data.

AVAILABLE RESOURCES

Enzyme Lab

Visualizing Information

TOPIC 3.3

Environmental 
Impacts on 
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Cellular Energetics
UNIT

3

LEARNING OBJECTIVE
ENE-1.G

Explain how the cellular 

ESSENTIAL KNOWLEDGE

 [ ]

X

RELEVANT EQUATION

Students 
must understand the underlying concepts and 
applications of this equation, but performing 
calculations using this equation are beyond the 
scope of the course and the AP Exam. 

ENE-1.G.2

The relative concentrations of substrates 

ENE-1.G.3

Higher environmental temperatures increase 
the speed of movement of molecules in a 

therefore increasing the rate of reaction.

ENE-1G.4

Competitive inhibitor molecules can bind 

LEARNING OBJECTIVE
ENE-1.G

Explain how the cellular 

LEARNING OBJECTIVE
ENE-1.G

Explain how the cellular 

© 2019 College Board
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Cellular Energetics
UNIT

3

X    

TOPIC 3.4

Cellular Energy

Required Course Content 

SUGGESTED SKILL

Argumentation

6.C

evidence to biological 
theories.

LEARNING OBJECTIVE
ENE-1.H

living organisms.

ESSENTIAL KNOWLEDGE
ENE-1.H.1

ENE-1.H.2

loss to maintain order and to power 

be coupled with cellular processes that 

Students will 
need to understand the concept of energy, but the 
equation for Gibbs free energy is beyond the scope 
of the course and the AP Exam.

ENE-1.H.3

ENDURING UNDERSTANDING
ENE-1

and the exchange of macromolecules.
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Cellular Energetics
UNIT

3

continued on next page

Required Course Content 

ESSENTIAL KNOWLEDGE
ENE-1.I.1

biological processes—

sun and produces sugars.

ENE-1.I.2

production of organic molecules.

LEARNING OBJECTIVE
ENE-1.I

processes that allow 
organisms to capture and 

ENDURING UNDERSTANDING
ENE-1

and the exchange of macromolecules.

SUGGESTED SKILL

Argumentation

6.B 

Support a claim with 

evidence from biological 
principles, concepts, 
processes, and/or data.

TOPIC 3.5

Photosynthesis

AVAILABLE RESOURCES
  

Photosynthesis Lab

 
Visualizing Information

ENE-1.J

Explain how cells capture 

it to biological molecules for 
storage and use.

ENE-1.J.1
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Cellular Energetics
UNIT

3

X

LEARNING OBJECTIVE

Explain how cells capture 

it to biological molecules for 
storage and use.

ENE-1.J

LEARNING OBJECTIVE

Explain how cells capture 

it to biological molecules for 
storage and use.

ENE-1.J

ESSENTIAL KNOWLEDGE
ENE-1.J.2

internal membranes of chloroplasts and are 

electrons through an electron transport 

ENE-1.J.3

When electrons are transferred between 

pass through the ETC, an electrochemical 

established across the internal membrane.

ENE-1.J.4

The formation of the proton gradient is linked 

ENE-1.J.5

and transferred to ATP and NADPH powers 

stroma of the chloroplast.

Memorization of 
the steps in the Calvin cycle, the structure of the 
molecules, and the names of enzymes (with the 

the course and the AP Exam.
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Cellular Energetics
UNIT

3

  

 

continued on next page

 

 

Required Course Content 

TOPIC 3.6

Cellular Respiration

ESSENTIAL KNOWLEDGE
ENE-1.K.1

Fermentation and cellular respiration use 

produce ATP. Respiration and fermentation are 
characteristic of all forms of life.

ENE-1.K.2

macromolecules.

ENE-1.K.3

from electrons in a series of coupled reactions 
that establish an electrochemical gradient 
across membranes— 

a. Electron transport chain reactions occur in 

plasma membranes.

b. In cellular respiration, electrons delivered 
 are passed to a series 

2

acceptor is NADP+

LEARNING OBJECTIVE
ENE-1.K

Describe the processes 
that allow organisms to use 

macromolecules.

ENDURING UNDERSTANDING
ENE-1

and the exchange of macromolecules.

SUGGESTED SKILL

Representing and 
Describing Data

4.A

Construct a graph, plot,  
or chart.

AVAILABLE RESOURCES

Cellular Respiration Lab

Visualizing Information

© 2019 College Board

Course and Exam Description | 75



UNIT

3

LEARNING OBJECTIVE ESSENTIAL KNOWLEDGEESSENTIAL KNOWLEDGE
ENE-1.K

Describe the processes 
that allow organisms to use 

macromolecules.

LEARNING OBJECTIVE
ENE-1.K

Describe the processes 
that allow organisms to use 

macromolecules.

Cellular Energetics

  I

X

continued on next page

the formation of a proton gradient across 
the inner mitochondrial membrane or the 
internal membrane of chloroplasts, with 
the membrane(s) separating a region of 
high proton concentration from a region of 

the passage of electrons is accompanied 

chemiosmosis drives the formation 
of ATP from ADP and inorganic 
phosphate. This is known as oxidative 

e. n cellular respiration, decoupling oxidative 

generates heat. This heat can be used 

The names of the 

chain are beyond the scope of the course and the 
AP Exam.

ENE-1.L

Explain how cells obtain 

macromolecules in order to 
power cellular functions.

ENE-1.L.1

ADP and inorganic phosphate, NADH from 

ENE-1.L.2

mitochondrion, where further oxidation occurs.

ENE-1.L.3

from ADP and inorganic phosphate, and 

NADH and FADH
2
.

ENE-1.L.4

FADH
2
 to the electron transport chain in the 

inner mitochondrial membrane.

ESSENTIAL KNOWLEDGE
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Cellular Energetics
UNIT

3

ESSENTIAL KNOWLEDGE

X

X

LEARNING OBJECTIVE
ENE-1.L

Explain how cells obtain 

macromolecules in order to 
power cellular functions.

LEARNING OBJECTIVE
ENE-1.L

Explain how cells obtain 

macromolecules in order to 
power cellular functions.

ENE-1.L.5

When electrons are transferred between 

pass through the ETC, an electrochemical 

inner mitochondrial membrane is established.

ENE-1.L.6

molecules, including alcohol and lactic acid, as 
waste products.

ENE-1.L.7

The conversion of ATP to ADP releases 

names of enzymes, and intermediates of the 
pathways for these processes are beyond the scope 
of the course and the AP Exam.

Memorization of 
the steps in glycolysis and the Krebs cycle, and of 
the structures of the molecules and the names of 
the enzymes involved, are beyond the scope of the 
course and the AP Exam.
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Cellular Energetics
UNIT

3

 

 

 

 

Required Course Content 

ENDURING UNDERSTANDING
SYI-3

LEARNING OBJECTIVE
SYI-3.A

Explain the connection 
between variation in the 

molecules within cells to the 

survive and/or reproduce in 

ESSENTIAL KNOWLEDGE
SYI-3.A.1

SYI-3.A.2

within cells provides organisms a greater 

environments. 

SUGGESTED SKILL

Argumentation

6.C

evidence to biological 
theories.

AVAILABLE RESOURCES
 

Evolution and Change

 

BLAST Lab

TOPIC 3.7

ILLUSTRATIVE EXAMPLES

phospholipids in cell 

membranes allow the 

environmental 
temperatures.

hemoglobin maximize 

developmental stages.

give the plant greater 

absorb incoming 
wavelengths of light for 
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