
Unit 3: Energy 

Grade Level: Sophomore 
Unit Name: Energy 
Pacing: 4-5 weeks 

Priority Standards:  
 
9-12.LS2.B.2 Communicate the pattern of 
the cycling of matter and the flow of energy 
among trophic levels in an ecosystem. 
[Clarification Statement: Emphasis is on 
using a model of stored energy in biomass 
to describe the transfer of energy from one 
trophic level to another. Emphasis is on 
atoms and molecules as they move 
through an ecosystem.] (DOK 3)  
 
9-12.LS2.B.1 Construct and revise an 
explanation based on evidence that the 
processes of photosynthesis, 
chemosynthesis, and aerobic and 
anaerobic respiration are responsible for 
the cycling of matter and flow of energy 
through ecosystems and that 
environmental conditions restrict which 
reactions can occur. [Clarification 
Statement: Examples of environmental 
conditions can include the availability of 
sunlight or oxygen. (DOK 3)  

 

Learning Targets: 
 
I can:  

● Identify producers, primary, 
secondary and tertiary consumers in 
a food web. 

● apply a pyramid model to explain 
how: energy moves through, the 
number of organisms change & the 
amount of biomass changes in a 
food chain.  

● Model how energy moves from one 
trophic level to another in an 
ecosystem. 

● Explain how reduction or elimination 
(or an increase in a population) of 
an organism in a food web could 
interrupt the flow of matter or 
energy.  

● Explain which processes deposit or 
remove carbon, oxygen, nitrogen & 
phosphorus to & from the 
atmosphere, hydrosphere & soil. 

● Construct an explanation for how 
environmental factors can influence 
the cycling of matter 

● Provide evidence that 
photosynthesis and cellular 
respiration exemplify the law of 
conservation of matter and energy.  

 

 

Supporting Standards:  
 

9-12.LS2.B.3 Use a model that illustrates 
the roles of photosynthesis, cellular 
respiration, decomposition, and 
combustion to explain the cycling of carbon 
in its various forms among the biosphere, 
atmosphere, hydrosphere, and geosphere. 
[Clarification Statement: The primary forms 
of carbon include carbon dioxide, 
hydrocarbons, waste, and biomass. 
Examples of models could include 
simulations and mathematical and 
conceptual models.] 
 
9-12.LS1.C.1 Use a model to demonstrate 
how photosynthesis transforms light 
energy into stored chemical energy. 
[Clarification Statement: Emphasis is on 
illustrating inputs and outputs of matter and 
the transfer and transformation of energy 
in photosynthesis by plants and other 
photosynthesizing organisms. Examples of 
models could include diagrams, chemical 
equations, and conceptual models.] 
 
9-12.LS1.C.2 Use a model to demonstrate 
that cellular respiration is a chemical 
process whereby the bonds of molecules 
are broken and the bonds in new 
compounds are formed, resulting in a net 
transfer of energy. [Clarification Statement: 



 
 
 

Emphasis is on the conceptual 
understanding of the inputs and outputs of 
the process of cellular respiration.] 

Big Ideas: 
 
 
 
All organisms need energy 

Essential Unit Questions: 
 

1. How do organisms obtain the 
energy they need for their life 
processes?  

2. How are matter and energy 
conserved in nature?  
  

Vocabulary: 
 
Biosphere, hydrosphere, atmosphere, 
Biomass, hydrocarbons, 
Photosynthesis, Cellular respiration 
aerobic / anaerobic respiration 
chemosynthesis  
Combustion, Deposition 
Transpiration, Defecation 
Food web/ food chain, Energy 
Autotroph 
Heterotroph 
Decomposer 
Herbivore 
Omnivore 
Carnivore 
Chloroplast 
Mitochondria 

 
 

 


