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 Biology Grade 10 Curriculum Unit #1 Scientific Methods 

 

How do you solve the daily problems you encounter?  For example, how do you get the last bit of toothpaste out of the tube?  How do you determine 

why your car will not start on a frigid December morning?  This unit will expose you to the orderly process needed to develop strong problem 

solving skills.   

 

Grade:  

10 

Subject: 

Biology:  Unit #1 Scientific Methods 

CSDE 

Standard 

Scientific Inquiry, Scientific Literacy, Scientific Numeracy 

Enduring 

Understanding 

Scientific knowledge can be gained through experimentation and research. This information can then be 

presented in a graphic format or an abstract. 

Essential 

Questions 

How is scientific knowledge created and communicated? 

Content 

Standard: 
SCIENTIFIC INQUIRY 

 Scientific inquiry is a thoughtful and coordinated attempt to search out, describe, explain and predict natural 

phenomena. 

 Scientific inquiry progresses through a continuous process of questioning, data collection, analysis and 

interpretation. 

 Scientific inquiry requires the sharing of findings and ideas for critical review by colleagues and other scientists. 

 

SCIENTIFIC LITERACY 

 Scientific literacy includes the ability to read, write, discuss and present coherent ideas about science. 

 Scientific literacy also includes the ability to search for and assess the relevance and credibility of scientific 

information found in various print and electronic media.  

 

SCIENTIFIC NUMERACY 
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 Scientific numeracy includes the ability to use mathematical operations and procedures to calculate, analyze and 

present scientific data and ideas. 

Performance 

Expectations 

(Student 

outcomes) 

D INQ.1 Identify questions that can be answered through scientific investigation. 

D INQ.2 Read, interpret and examine the credibility and validity of scientific claims in different sources of 

information. 

D INQ.3 Formulate a testable hypothesis and demonstrate logical connections between the scientific concepts 

guiding the hypothesis and the design of the experiment. 

D INQ.4 Design and conduct appropriate types of scientific investigations to answer different questions. 

D INQ.5 Identify independent and dependent variables, including those that are kept constant and those used as 

controls. 

D INQ.6 Use appropriate tools and techniques to make observations and gather data. 

D INQ.7 Assess the reliability of the data that was generated in the investigation. 

D INQ.8 Use mathematical operations to analyze and interpret data, and present relationships between variables in 

appropriate forms. 

D INQ.9 Articulate conclusions and explanations based on research data, and assess results based on the design of 

the investigation. 

D INQ.10 Communicate about science in different formats, using relevant science vocabulary, supporting evidence 

and clear logic. 

Strategies/Modes (examples) 

 

Suggested labs: 

*Pulse Rate Lab 

*Getting to Know Lab 

*Microscope Lab 

Materials/Resources (examples) 

 

Biology Lab Manual 

Assessments (examples) 

 

Lab Reports 

Data Analysis 

Graphing Exercises 

Critical Application Questions 
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Biology Grade 10 Curriculum Unit #2 Characteristics of Life 

 

How do you determine if something is living or non-living?  What traits set living things apart form non-living?  This unit will instill an 

understanding of the characteristics of ALL organisms. 

 

Grade:  

10 

 

Subject: 

Biology:  Unit #2 Characteristics of Life 

CSDE 

Standard 

Fundamental life processes depend on the physical structure and the chemical activities of the cell 

Enduring 

Understanding 

All living things have metabolism, organization, and heredity. 

Essential 

Questions 

How do you differentiate between something that is living or non-living? 

Content 

Standard: 
10.1 - Fundamental life processes depend on the physical structure and the chemical activities of the cell. 

Performance 

Expectations 

(Student 

outcomes) 

D 29  Describe the general role of enzymes in metabolic cell processes. 

DINQ.2  Read, interpret and examine the credibility and validity of scientific claims in different sources of 

information. 

Strategies/Modes (examples) 

 

Suggested labs: 

*Characteristic of Life Lab 

* Is Yeast Alive? Lab 

* Cricket Lab – aka Do All Living 

Things Give Off Something in 

Common? 

Materials/Resources (examples) 

 

Biology Lab Manual 

Assessments (examples) 

 

Lab Reports 

Data Analysis 

Graphing Exercises 

Critical Application Questions 
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Biology Grade 10 Curriculum Unit #3 Biochemistry 

 

What is the relationship between the chemical and cellular levels of organisms?  What roles to inorganic and organic compounds play in the 

metabolism of living things?  Is there truth in the statement “you are what you eat?”  This unit will provide an overview of the chemistry necessary to 

drive living systems. 

 

Grade:  

10 

 

Subject: 

Biology:  Unit #3 Biochemistry 

CSDE 

Standard 

Energy Transfer and Transformation; Structure determines Function 

Enduring 

Understanding 

Metabolism is an organism’s way of transforming energy. 

Essential 

Questions 

How do chemical reactions drive the living condition? 

Content 

Standard: 
10.1 - Fundamental life processes depend on the physical structure and the chemical activities of the cell. 

 Most of the chemical activities of the cell are catalyzed by enzymes that function only in a narrow range of 

temperature and acidity conditions. 

Performance 

Expectations 

(Student 

outcomes) 

D 28 Describe the general role of DNA and RNA in protein synthesis. 

D 29 Describe the general role of enzymes in metabolic cell processes. 

D 30 Explain the role of the cell membrane in supporting cell functions. 
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Strategies/Modes (examples) 

 

Suggested labs: 

*Testing Organic Macromolecules 

* Sucrose Osmosis Lab 

* Organic Compound Journal 

*CSI Organic Compound Lab 

*Cut/Paste Hydrolysis and Dehydration 

Synthesis 

Materials/Resources (examples) 

 

Biology Lab Manual 

www.biologybinder.com 

 

 

Assessments (examples) 

 

Lab Reports 

Data Analysis 

Graphing Exercises 

Critical Application Questions 

Journals 

Quizzes  

Tests 
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Biology Grade 10 Curriculum Unit #4 Cytology 

 

How do the parts of any organism dictate that organism’s function?  In other words, when you look at the way something is composed how can that 

allow you to suggest what it can do?  In this unit, the student will investigate the cellular structure of plant and animals cells in order to determine 

how function relates to structure. 

 

Grade:  

10 

 

Subject: 

Biology:  Unit #4 Cytology 

CSDE 

Standard 

Structure determines Function 

Enduring 

Understanding 

The way something is put together determines what it can do. 

Essential 

Questions 

How does the structure of something determine what that something can do? 

Content 

Standard: 

Cell Biology (Enrichment) 

The fundamental life processes of plants and animals depend on a variety of chemical reactions that occur in 

specialized areas of the organism’s cells. 

Performance 

Expectations 

(Student 

outcomes) 

D 27 Describe significant similarities and differences in the basic structure of plant and animal cells. 

D 30 Explain the role of the cell membrane in supporting cell functions. 

Enrichment: 

▪ Prokaryotic cells, eukaryotic cells (including those from plants and animals), and viruses differ in complexity and 

general structure. 
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Strategies/Modes (examples) 

 

Suggested labs: 

*Surface Area Activity 

*Plant vs. Animal Cell Lab 

*Cell Project  

*Cells Alive tutorial 

*Osmosis lab 

*Potato & Onion Lab 

Materials/Resources (examples) 

 

Biology Lab Manual 

www.biologybinder.com 

www.cellsalive.com 

www.biology.arizona.edu 

www.biologica.concord.org/index.html 

microscopes 

 

 

Assessments (examples) 

 

Lab Reports 

Data Analysis 

Graphing Exercises 

Critical Application Questions 

Journals 

Quizzes  

Tests 

Cell City Analogy  
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Biology Grade 10 Curriculum Unit #5 Metabolism 

 

Where does all the energy on Earth come from?  How do energy transformations affect organisms?  Metabolism, the sum of all an organism’s 

chemical reactions, converts energy from one form to another to sustain life.  This unit will trace the steps of energy transformation from sun, to 

plants to animals. 

 

Grade:  

10 

Subject: 

Biology:  Unit #5 Metabolism 

 

CSDE 

Standard 

Cell Chemistry/Thermodynamics 

Enduring 

Understanding 

Compare and contrast chemical reactions occurring in autotrophs and heterotrophs. 

Essential 

Questions 

How do chemical reactions create and store energy for living things? 

Content 

Standard: 
10.1 - Fundamental life processes depend on the physical structure and the chemical activities of the cell. 

 The cellular processes of photosynthesis and respiration involve transformation of matter and energy.  

 

Performance 

Expectations 

(Student 

outcomes) 

D 27 Describe significant similarities and differences in the basic structure of plant and animal cells. 

D 29 Explain the role of the cell membrane in supporting cell functions 

Enrichment: 

▪ Usable energy is captured from sunlight by chloroplasts and is stored through the synthesis of sugar from carbon 

dioxide. 

▪ The role of the mitochondria is to make stored chemical-bond energy available to cells by completing the 

breakdown of glucose to carbon dioxide. 
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Strategies/Modes (examples) 

 

Suggested labs: 

*Jell-O Enzymes 

*Endothermic vs. Exothermic Reactions 

*Leaf Chromatography 

*Leaf Stomata Lab 

*Apple Juice Lab 

Materials/Resources (examples) 

 

Biology Lab Manual 

www.biologybinder.com 

CT State Embedded Task 

 

Assessments (examples) 

 

Lab Reports 

Data Analysis 

Graphing Exercises 

Critical Application Questions 

Journals 

Quizzes  

Tests 

Enzyme Embedded Task 
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Biology Grade 10 Curriculum Unit #6 Cell Reproduction 

 

How do cells make more cells?  How is cancer related normal cell division/ mitosis?  How does mitosis differ from meiosis? 

What is the biological significance of meiosis?  This unit will offer a comparison of both cell division strategies with an emphasis on their impact on 

organism health and cellular activities. 

 

Grade:  

10 

Subject: 

Biology:  Unit #6 Cell Reproduction 

CSDE 

Standard 

Heredity and Evolution 

Enduring 

Understanding 

Cell reproduction is the process by which an organism repairs, grows and reproduces. 

Essential 

Questions 

Why is cell reproduction essential to the life of an organism? 

Content 

Standard: 
10.3 - Similarities in the chemical and structural properties of DNA in all living organisms allow the transfer of genes 

from one organism to another. 

10.4. - In sexually reproducing organisms, each offspring contains a mix of characteristics inherited from both parents. 

Performance 

Expectations 

(Student 

outcomes) 

Students will understand that the cell cycle is responsible for repair and growth of the organism. 

Enrichment:  

▪ Meiosis is an early step in sexual reproduction in which the pairs of chromosomes separate and segregate 

randomly during cell division to produce gametes containing one chromosome of each type. 

▪ Only certain cells in a multicellular organism undergo meiosis. 
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Strategies/Modes (examples) 

 

Suggested labs: 

*Observing Mitosis Study 

*Onion Root Tip Lab 

*Pipe Cleaner Mitosis 

*Cell Microslides 

Materials/Resources (examples) 

 

Biology Lab Manual 

www.biologybinder.com 

www.biology.arizona.edu 

Microslides 

Assessments (examples) 

 

Lab Reports 

Data Analysis 

Graphing Exercises 

Critical Application Questions 

Journals 

Quizzes  

Tests 

Drawings of various mitosis stages 
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Grade 10 Biology   Unit # 7 Mendelian Genetics 

 

Are you a result of past human behavior? Do you affect the future evolutionary picture of the human species? This unit will discuss Mendelian 

genetics, its principles and laws as the basis for this generation and future generations. 

 

Grade:  

10 

 

Subject: 

Biology : Unit 7 Mendelian Genetics 

CSDE 

Standard 

Heredity and Evolution; Science and Technology in Society 

Enduring 

Understanding 

Parental traits combine to determine the phenotype (and genotype) of their offspring. 

Essential 

Questions 

How is the genetic makeup of an individual determined? 

Content 

Standard: 
10.3 - Similarities in the chemical and structural properties of DNA in all living organisms allow the transfer of genes 

from one organism to another. 

 The principles of genetics and cellular chemistry can be used to produce new foods and medicines in biotechnological 

processes. 

10.4. - In sexually reproducing organisms, each offspring contains a mix of characteristics inherited from both parents.  

 Genetic information is stored in genes that are located on chromosomes inside the cell nucleus. 

Most organisms have two genes for each trait, one on each of the homologous chromosomes in the cell nucleus.  
 

Performance 

Expectations 

(Student 

outcomes) 

D 36  Explain how meiosis contributes to the genetic variability of organisms. 

D 37  Use the Punnet Square technique to predict the distribution of traits in mono- and di-hybrid crossings. 

D 38  Deduce the probable mode of inheritance of traits (e.g., recessive/dominant, sex-linked) from pedigree diagrams 

 showing phenotypes. 

D 39  Describe the difference between genetic disorders and infectious diseases. 
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Strategies/Modes (examples) 

 

Construct DNA Model 

DNA Extraction 

Genetic Disorder Brochure 

Sickle Cell Lab 

Karyotyping Lab 

Make A Face Activity 

Blood type lab 

Albinism Lab 

Mendel’s Pea Plant Laptop Program 

Materials/Resources (examples) 

 

GATTACA Movie 

Lorenzo’s Oil Movie 

Lab Activities – Biology Manual 

Websites\ Tutorials 

Assessments (examples) 

 

Worksheets 

Computer Projects 

Pedigrees 

Lab Reports 

Genetically Modified Foods STS 

(Embedded Task) 

Tests 

Quizzes 
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Grade 10 Biology   Unit # 8 Gene Expression 

 

Secret Code, Morse code and genetic code – they all have something in common. Codes are ways to express meaning. All living things have a code 

composed of four “letters’ that relay information that can lay life’s foundation. See how DNA codes can be read by the cell to produce proteins- the 

necessary elements for a cell’s structure and function.  

 

Grade:  

10 

 

Subject: 

Biology : Unit 8 Gene Expression 

CSDE 

Standard 

Structure & Function :  Science and Technology in Society 

Enduring 

Understanding 

Genes are transcribed and then translated into proteins. 

Essential 

Questions 

How does a gene direct protein synthesis? 

Content 

Standard: 
10.1 - Fundamental life processes depend on the physical structure and the chemical activities of the cell. 

 Most of the chemical activities of the cell are catalyzed by enzymes. 

10.3 - Similarities in the chemical and structural properties of DNA in all living organisms allow the transfer of genes 

from one organism to another. 

 The principles of genetics and cellular chemistry can be used to produce new foods and medicines in biotechnological 

processes. 

Enrichment: 

▪ The central dogma of molecular biology outlines the flow of information from transcription of ribonucleic acid 

(RNA) in the nucleus to translation of proteins on ribosomes in the cytoplasm. 

▪ The endoplasmic reticulum and Golgi apparatus have a role in the secretion of proteins. 

Gene expression is a cellular process catalyzed by enzymes, performed by all cells and adapted to improve 

human life. 

Performance 

Expectations 

(Student 

D 28 Describe the general role of DNA and RNA in protein synthesis. 

D 34 Describe, in general terms, how the genetic information of organisms can be altered to make them produce new materials.  
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outcomes) D 35 Explain the risks and benefits of altering the genetic composition and cell products of existing organisms.   

Strategies/Modes (examples) 

 

DNA Extraction 

Index Card DNA Replication 

Index Card Protein Synthesis 

GATTACA Video 

Transcription + Translation of DNA 

Model (Worksheet) 

Materials/Resources (examples) 

 

Biology Lab Manual 

Assessments (examples) 

 

DNA Models 

Genetically Modified Foods STS 

(Embedded Task) 

Tests 

Quizzes 
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Grade 10 Biology   Unit #9 Evolution Curriculum 

 

Where did life come from? Was it the stars? Was it a supernatural force or do chemical reactions play a role? Evolution is a scientific theory that 

attempts to answer these questions.  We can’t go back 3.5 billion years to witness life’s birth, but in this unit we can examine evidence today to help 

answer this puzzle. 

 

Grade:  

10 

 

Subject: 

Biology : Unit 9 Evolution 

CSDE 

Standard 

Heredity and Evolution 

Enduring 

Understanding 

Genetic variation exists within a population. The genes of better-adapted individuals will be passed on to 

offspring, leading to eventual changes in a population. 

Essential 

Questions 

How does heredity affect evolution? 

Content 

Standard: 
10.5 - Evolution and biodiversity are the result of genetic changes that occur over time in constantly changing 

environments. 

 Mutations and recombination of genes create genetic variability in populations. 

 Changes in the environment may result in the selection of organisms that are better able to survive and reproduce.   

Performance 

Expectations 

(Student 

outcomes) 

D 40 Explain how the processes of genetic mutation and natural selection are related to the evolution of species. 

D 41 Explain how the current theory of evolution provides a scientific explanation for fossil records of ancient life forms. 

D 42 Describe how structural and behavioral adaptations increase the chances for organisms to survive in their environments. 
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Strategies/Modes (examples) 

 

Wooly Worms and Mallow Bugs 

Half-Life Lab 

Industrial Melanism Lab 

Natural Selection Bean Lab 

Camouflage lab 

Patterns of Variation 

Paper Crane Activity 

Human Skulls Activity 

Comparative Fossils Activity 

Evidence of Evolution 

Materials/Resources (examples) 

 

PBS Video Series 

Nature Video Series 

Biology Coloring Book – Industrial 

Melanism 

www.Biologyinmotion.com/evol/index/html 

www.pbs.org 

Bill Nye Video (Evolution) 

Assessments (examples) 

 

Lab Reports 

Dinosaur Project 

Tests 

Quizzes 
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Grade 10 Biology   Unit #10 Ecology + Population Dynamics 

 

Did you know that one person disposes of ½ lb of non-biodegradable plastic everyday? We affect nature, but how? In this unit you will explore the 

factors that control an ecosystem’s success as well as the impact of the growing human population on the environment.  

 

 

Grade:  

10 

Subject: 

Biology : Unit 10 Ecology and Population Dynamics 

CSDE 

Standard 

Science and Society 

Enduring 

Understanding 

Interdependence exists between a population and the resources available. 

Essential 

Questions 

How do interactions between living and nonliving components affect an ecosystem? 

Content 

Standard: 

10.6 

Ecology balances biotic and abiotic factors which ultimately affect populations 

Human populations grow to advances in science 

Humans modify/affect ecosystems as a result of rapid population growth, technology use, and resource 

consumption 

Performance 

Expectations 

(Student 

outcomes) 

D 43  Describe the factors that affect the carrying capacity of the environment. 

D 44  Explain how change in population density is affected by emigration, immigration, birth rate and death rate, and relate 

 these factors to the exponential growth of human populations. 

D 45  Explain how technological advances have affected the size and growth rate of human populations throughout history. 
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Strategies/Modes (examples) 

 

The Pond as an Ecosystem 

Food Chain Game 

Acid Rain lab (Embedded Task) 

Yeast Population Dynamics (Embedded 

Task) 

Materials/Resources (examples) 

 

Outside  

Local Community Pond 

Assessments (examples) 

 

STS – Population Dynamics (Embedded 

Task) 
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Grade 10 Biology   Unit # 11 Microbiology 

 

A look at prokaryotic cells under a light microscope shows that they are very small.  Such a view, however, leaves unexplained the 

complexity of the cells’ internal workings.  In this unit, we will study the structure of prokaryotic cells and the many ways that they gather nutrients 

and energy and reproduce.   

 

Grade:  

10 

Subject: 

Biology : Unit 11 Microbiology 

CSDE 

Standard 

Structure & Function : Science, Technology & Society 

Enduring 

Understanding 

Microorganisms have a unique structure that enables them not only to cause disease but also to aid in 

mechanical and nutritional advances. 

Essential 

Questions 

What is a microorganism and how does it effect society? 

Content 

Standard: 

Understanding the growth, morphology and spread of microorganisms enables us to develop modern methods 

of prevention and treating infection disease. 

Performance 

Expectations 

(Student 

outcomes) 

10.2 

D 31  Describe the similarities and differences between bacteria and viruses. 

D 32 Describe how bacterial and viral infectious diseases are transmitted, and explain the roles of sanitation, vaccination and 

 antibiotic medications in the prevention and treatment of infectious diseases.   

D 33  Explain how bacteria and yeasts are used to produce foods for human consumption. 
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Strategies/Modes (examples) 

 

Growing Bacteria 

Virus Cycles Activity 

Protists Lab 

Materials/Resources (examples) 

 

AIDS Literature 

Ebola Movie 

Bacterial Sources 

Pond Water Samples 

Assessments (examples) 

 

Research Paper 

Lab Report 

Drawings 

Quizzes 

Tests 

Lab Test Results 
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Grade 10 Biology   Unit # 12 Taxonomy 

 

Order. Grouping. Naming. Sequencing.  That is Taxonomy.  Taxonomy is a biological branch focused on organizing living things based on their 

physical features, evolutionary history and biochemical composition. 

 

Grade:  

10 

Subject: 

Biology : Unit 12 Taxonomy 

CSDE 

Standard 

Structure & Function :  Heredity & Evolution 

Enduring 

Understanding 

Organisms are named and classified according to their form and function.  

Essential 

Questions 

How does taxonomy organize the study of life’s diversity? 

Content 

Standard: 

Draw upon evolutionary and biochemical knowledge to examine how taxonomic groups were created and 

enhance understanding of the biological world.  

Performance 

Expectations 

(Student 

outcomes) 

D41  Explain how the current theory of evolution provides a scientific explanation for fossil records of ancient life forms. 

Strategies/Modes (examples) 

 

Classification Labs 

Materials/Resources (examples) 

 

Biology lab Manual 

www.biologycorner.com 

Assessments (examples) 

 

Shark Key Completion 
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Grade 10 Biology   Unit # 13 Biodiversity + Comparative Kingdom Analysis 

 

In the eyes of an evolutionary biologist, a unicellular prokaryote formed in the primordial soup evolved and produced the stock of biodiversity on 

Earth today. Organisms are classified into larger groups called Kingdoms.  Let us explore each Kingdom, identify their distinctive characteristics and 

species representatives. 

 

Grade:  

10 

Subject: 

Biology : Unit 13 Biodiversity + Comparative Kingdom Analysis 

CSDE 

Standard 

Structure & Function :  Heredity & Evolution 

Enduring 

Understanding 

Organisms are classified into kingdoms according to their evolutionary history and their structural and 

functional characteristics. 

Essential 

Questions 

How are organisms classified? 

Content 

Standard: 

 

10.5 Biodiversity is a direct result of genetic alternatives and environmental demands 

Performance 

Expectations 

(Student 

outcomes) 

D27  Describe significant similarities and differences in the basic structure of plant and animal cells. 

D41  Explain how the current theory of evolution provides a scientific explanation for fossil records of ancient life forms. 

D42  Describe how structural and behavioral adaptations increase the chances for organisms to survive in their environments. 

Strategies/Modes (examples) 

 

Protists Slides/ Microslides 

Shark Dissection 

Frog Dissection 

Heart Dissection 

Flower Dissection 

Introduction to Dissection 

Materials/Resources (examples) 

 

Planet Earth Video Series 

Assessments (examples) 

 

Protist Packet 

Fungi Journal 

Virus + Bacteria Internet Research 

Tests 

Quizzes 

 


