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BIOLOGY- SEMESTER ONE 
Unit Length  

(with 
buffer*) 
 

Key Topics Key 
Performance 
Task(s) 

Colorado Academic Standards for 
Science 

P = priority 
S = support 

NGSS Connection 

Key Ideas 

 Science Changes Over Time 

 Evidence Based Explanations [Claim- Evidence-Explanation] 

 Scientific Investigation 

 Analyzing Data [Patterns, tables, graphs] 

 
Key Components 

 Literacy- Reading, Writing, Speaking, Listening 

 Scientific Process 

 STEM-based activities  

 Performance Tasks 
 

A Chemical Basis of Life ~ 4.5 weeks  

[20-23 days] 

Section 1- Intro to Biology (characteristics of life; levels of 
organization; scientific process & investigation) 

                 - Why is water essential for life? (diagram water 
molecule; properties of water;  polarity & bonding) 

What happens if 
your body can’t 
produce 
enzymes?  

 

Scientific 
Investigation & 
Evidence-Based 
Explanation using 
scientific 
literature 

P: LS 6 

S: LS 3 

LS: 1-6,  

Section 2- How matter interacts to make living things (recognize 
that biological organisms are composed primarily of very few 
elements; identify four major biomolecules & their building 
blocks; compare monomers and polymers; compare and contrast 
dehydration synthesis and hydrolysis; draw/construct/model the 
structure of carbohydrates, proteins, lipids, nucleic acids) 

Section 3- Why do we need a variety of nutrients in our diet? 
(analyze and interpret data on the major biomolecules found in 
foods & how they are utilized in the body; apply knowledge of 
bimolecular structure and activity to make consumer decisions 
about diets)  

Section 4- How do enzymes control the chemical reactions in your 
body? (demonstrate how an enzyme acts as a catalyst in a 
chemical reaction; interpret data about optimal conditions for 
enzyme activity; predict the consequences to organisms of 
reduced enzyme function) 
 

B Cellular Transport ~ 3.5 weeks 
[15-18 days] 

Section 1- Why is it important that cell membranes are selectively 
permeable? (explain how cells get what they need to live; identify 
parts of the cell membrane; assess why cells are small; describe 
how larger organisms are able to survive despite their small 
surface area/volume ratio)  

Transport & 
Homeostasis 

1. Design & 

P: LS 6 

S: LS 4,5 

LS 1-2, 1-3 



Section 2- What variables affect the rate of transport?  (compare 
and contrast diffusion and osmosis; explain concentration 
gradients) 

conduct an 
investigation to 
gather evidence 
supporting the 
function of 
feedback to 
maintain 
homeostasis 
2. Discuss how 
two or more body 
systems interact 
to promote 
health/or not to 
promote health 
for the whole 
organism  

 

      Section 3- What are the challenges of osmotic regulation in 
organisms that live in different environments? (explain the 
direction of water movement across a membrane in different 
environments; distinguish solutions as either hypo, hyper, or iso-
tonic; connect the movement of molecules with different levels 
of concentration gradient) 

Section 4- How do organisms use cellular transport to adjust to 
their changing environment? (define and explain the need for 
homeostasis; predict the effect of a change in environment on an 
organism; compare and contrast active and passive transport; 
explain the effects of different ecosystems on organisms)  

at   Section 5- What does your body have to do in order to maintain 
homeostasis? (identify what our bodies do when they are not 
maintaining homeostasis; interpret where and when are negative 
versus positive feedback loops more effective in the human body; 
analyze how organ systems work together to maintain 
homeostasis in extreme conditions) 

      Section 6- What happens to our bodies as we exercise? (explain 
what changes occur in our bodies as we exercise) 

C Cellular Metabolism ~ 3.5 weeks  

[18 - 21 days]    

      Section 1- How does a cheeseburger depend on the sun? (compare 
and contrast autotrophs and heterotrophs; differentiate between 
different forms of energy; explain how plants demonstrate the 
law of conservation of energy) 

1.Design a lab 
investigating 
optimal conditions 
for cellular 
respiration 
(Defined STEM 
task rubric) 

·      2.  Diagram and 
trace carbon  
through 
photosynthesis 
and cellular 
respiration 

 

P: LS 6 

S: LS 1,4 

LS: 1-2, 1-5, 1-6, 1-7, 
2-3, 2-5 

      Section 2- How do plants make their own food? (describe the 
process of photosynthesis; write the equation for photosynthesis) 

S    Section 3- What factors affect the rate of photosynthesis? (analyze 
data from scientific article; graph and interpret data regarding 
absorption of light by chloroplast pigments versus wavelength of 
light; determine how different wavelengths of light affect the rate 
of photosynthesis; justify why plants are green using evidence 
from the first two topics; investigate how other factors [i.e. 
temperature, pH, amount of carbon dioxide, water] affect the 
rate of photosynthesis)  

      Section 4- How do our cells get energy from the food we eat? 
(distinguish between aerobic and anaerobic respiration; describe 
the process of cellular respiration; write the equation for cellular 
respiration; explain the importance of ATP to cells; compare and 
contrast fermentation and cellular respiration including the 



amount of ATP produced)  

S    Section 5- What factors affect the rate of cellular respiration? 
(design a lab to investigate factors affecting the rate of cellular 
respiration) 

S     Section 6- How is photosynthesis and cellular respiration related? 
(compare and contrast photosynthesis and cellular respiration; 
relate the interdependency of photosynthesis and cellular 
respiration; explain the flow of energy and recycling of carbon 
through the processes of photosynthesis and cellular respiration; 
diagram the flow of carbon through both processes)  

D DNA & Protein Synthesis ~ 2.5 weeks 
[10-14 days] 

S    Section 1- How was the basic structure of DNA discovered? 
(describe how scientists determined that DNA is responsible for 
storing, copying and transmitting genetic information; explain the 
development of ideas that lead up to the discovery of the 
structure of DNA) 

Simulation of DNA 
and protein 
synthesis of a 
fictitious organism 

P: LS 7 

S: LS 3,8 

LS: 1-1, 3-1,  

      Section 2- What is the structure of DNA? (identify the three parts 
that make up a nucleotide; use a model to demonstrate how 
these molecules are arranged illustrating the sugar-phosphate 
backbone and complementary base pairing; demonstrate the 
process of replication and the role carried out by enzymes; 
demonstrate that when DNA replicates, the old strands serve as a 
template for the new complementary strands; analyze how the 
cells make exact copies of its DNA [using for rules for 
complementary base pairing and semi-conservative model of 
replication]) 

Section 3- How do genes code for proteins? (compare and 
contrast DNA and RNA in terms of structure, function, and 
location; demonstrate how DNA is transcribed to produce RNA; 
demonstrate how mRNA is translated into a protein; code a DNA 
sequence into an amino acid sequence by matching up amino 
acids with codons) 

Section 4- What are mutations? (explain that mutations in the 
DNA sequence of a gene may or may not affect the expression of 
the gene)  

* A 3 day buffer zone has been worked into the pacing guide between each unit. The buffer zone allows students the opportunity for remediation and/or enrichment. 

* Estimates of length vary up to a week, allowing teachers the freedom to spend more or less time on each section to meet the needs of their students. 

* Only 14 weeks have been planned in this model curriculum to allow for other time commitments (district science process skills assessment, other beginning of the year 
requirements, semester exams, remediation, as well as optional extensions included in the curriculum)  
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BIOLOGY- SEMESTER TWO 
Unit Length  

(with 
buffer*) 
 

Key Topics Key 
Performance 
Task(s) 

Colorado Academic Standards for 
Science 

P = priority 
S = support 

NGSS Connection 

Key Ideas 

 Science Changes Over Time 

 Evidence Based Explanations [Claim- Evidence-Explanation] 

 Scientific Investigation 

 Analyzing Data [Patterns, tables, graphs] 

 
Key Components 

 Literacy- Reading, Writing, Speaking, Listening 

 Scientific Process 

 STEM-based activities  

 Performance Tasks 
 

E Genetics & Biotechnology ~ 6.5 weeks  

[29-32 days] 

Section 1- How do cells change as a multicellular organism grows 
and develops? (describe the relationship between DNA, genes, 
chromosomes, proteins, and the genome; identify the different 
reasons cell division is important; compare and contrast mitosis 
and meiosis; distinguish between haploid and diploid 
chromosomes; explain how cells differentiate from a zygote)  

G   Genetic 
Engineering 
Argumentative 
Essay 

 

P: LS 8 

S: LS 7,9 

LS: 1-4, 3-1, 3-2, 3-3, 
4-2 

S     Section 2- How do alleles interact to make you different from your 

parents? (explain what happens when a cell undergoes meiosis in 

terms of Mendel’s laws, crossing over, recombination and 

mutations; explain how Mendel’s Laws of Segregation and 

Independent Assortment contribute to genetic variation in 

sexually reproducing organisms; use Punnett squares to predict 

probability of traits, including dihybrid crosses, incomplete 

dominance, co-dominance, and multi-allele inheritance; analyze 

pedigree charts to determine patterns of inheritance including 

dominant/recessive and sex linked traits)  

Section 3- What are the ethical challenges facing society with 
advances in genetic research and DNA technology? (debate the 
ethical and political issues associated with stem cell research; 
relate the cultural history of animal and plant breeding to what is 
being done in laboratories today regarding genetic engineering 
and genetically modified organisms)  

       Section 4- Genetic mutations the good, the bad and the neutral 

(describe how exposure to radiation, chemicals and pathogens 

can increase mutations) 



F Evolution ~ 4.5 weeks  

[20-23 days] 

Preview:  

 What is an adaptation? (identify what an adaptation is and how it 
is related to the organism’s environment) 

How did life originate? Unity and diversity of life (identify the 
conditions needed to have life originate on earth)  

  A New “War of the 
Worlds:” The 
Evolution of 
Resistance 

     Research, 
application, and 
presentations of 
how pesticides 
and antibiotics 
have evolved   

P: LS 9 

S: LS 2,8 

LS: 2-2, 2-8, 3-2, 3-3, 
4-1, 4-2, 4-3, 4-4, 4-5 

S     Section 1- What evidence was and is being used to construct the 
current theory of evolution? (analyze and interpret data on how 
evolution can be driven by three key components of natural 
selection – heritability, genetic variation, and differential survival 
and reproduction; analyze and interpret multiple lines of 
evidence supporting the idea that all species are related by 
common ancestry such as molecular studies, comparative 
anatomy, biogeography, fossil record and embryology [Feel free 
to choose if you want to present evidence for the theory of 
evolution first or theory/mechanism first]; use examples from the 
fossil record and living species to make inferences about how and 
why adaptations occurred; construct an evolutionary tree 
(cladogram) to show how a group of organisms diverged from a 
common ancestor) 

      Section 2- What are the different patterns of evolution? (analyze 
and interpret data suggesting that over geologic time, discrete 
bursts of rapid genetic changes and gradual changes have 
resulted in speciation; differentiate between convergent, 
divergent, and co-evolution) 

S     Section 3- Why is evolution considered to be a theory and not a 
law? (differentiate among the use of the terms “hypothesis,” 
“theory,” and “law” as they are defined and used in biology 
compared to the usage of these terms in other disciplines or 
everyday use) 

G Interaction of Matter and  

    Energy in Ecosystems 

  ~ 2.5 weeks  

[12-15 days] 

Section 1- What energy transformations occur in ecosystems? 
(analyze how energy flows through trophic levels; use computer 
simulations to analyze how energy flows through trophic levels; 
evaluate the potential ecological impacts of a plant-based or 
meat-based diet; develop, communicate, and justify an evidence-
based scientific explanation showing how ecosystems follow the 
laws of conservation of matter and energy) 

1. Evaluating 
impacts of human 
dietary choices  

2. Summative for 
BOTH Units G and 
H is a Design Your 
Own 
Experiment:  “The 
Effect of 

P: LS 1 

S: LS 3,4,5 

LS: 2-2, 2-3, 2-4, 2-5, 
2-8, 4-5 

       Section 2- How does a change in abiotic factors influence the 
stability or progression of an ecosystem? (analyze and interpret 
data from experiments on ecosystems where matter such as salt 
[such as through road salt] has been added to ecosystems or 
cases where the pH of lake water has changed due to acid rain; 



analyze and interpret data involving the introduction of toxins 
into ecosystems) 

Environmental 
Factors on 
Duckweed 
Growth”  S     Section 3- What happens when the cycling of matter in 

ecosystems is disrupted? (define and distinguish between matter 
and energy, and how they are cycled or lost through life 
processes; describe how carbon, nitrogen, phosphorus, and water 
cycles work) 

H Populations ~ 2.5 weeks  

[12-15 days] 

Pre-teach:  How do organisms interact with each other? (compare 
and contrast mutualism, commensalism, and parasitism; describe 
the relationships between organisms in an ecosystem) 

 

      1. Yellowstone 
Wolf 
Reintroduction 
Impacts on the 
Ecosystem OR      
2. Research the 
pros and cons of 
reintroducing a 
predator into a 
ranching 
environment 

2.Summative for 
BOTH Units G and 
H is a Design Your 
Own 
Experiment:  “The 
”Effect of 
Environmental 
Factors on 
Duckweed 
Growth” 

P: LS 2 

S: LS 1 

LS 2-1, 2-2, 2-6, 2-7, 
2-8, 4-5, 4-6 

Section 1- How does keystone species or the introduction of non-
native species maintain or influence the balance in ecosystems? 
(analyze and interpret data about the impact of removing 
keystone species from an ecosystem or introducing non-native 
species into an ecosystem; examine, evaluate, question, and 
ethically use information from a variety of sources and media to 
investigate ecosystem interactions) 

       Section 2-   How do communities change over time? (describe or 
evaluate communities in terms of primary and secondary 
succession as they progress over time; predict how  the 
succession of local organisms is altered in an area that is 
disturbed or destroyed) 

 

Section 3- How do population levels change over time? (analyze 
and interpret data to predict population outcomes; analyze 
human population data; impacts of increasing human population) 

* A 3 day buffer zone has been worked into the pacing guide between each unit. The buffer zone allows students the opportunity for remediation and/or enrichment. 

* Estimates of length vary up to a week, allowing teachers the freedom to spend more or less time on each section to meet the needs of their students. 

* Only 16 weeks have been planned in this model curriculum to allow for other time commitments (district science process skills assessment, other beginning of the year 
requirements, semester exams, remediation, as well as optional extensions included in the curriculum)  
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Unit A 

Chemical Basis of Life 

4.5 weeks (20-23 days) 

LS 6 and LS 3  

Unit C 

Cellular Metabolism 

3.5 weeks (18-21 days) 

LS 6 and LS 1 & 4  

 

Unit B 

Cellular Transport  

3.5 weeks (15-18 days) 

LS 6 and LS 4 & 5  

Unit E 

Genetics and Biotechnology 

6.5 weeks (29-32 days) 

LS 8 and LS 7 & 9 

 

Unit F 

Evolution 

4.5 weeks (20-23 days) 

LS 9 and LS 2 & 8 

 

Unit G 

Interaction of Matter 

& Energy 

2.5 weeks (18-21 days) 

LS 1 and LS 3, 4, 5  

Unit D 

DNA/Protein Synthesis 

2.5 weeks (10-14 days) 

LS 7 and LS 3 & 8 

 

Unit H 

Populations 

2.5 weeks (12-15 days) 

LS 2 and LS 1 
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