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HUMAN ANATOMY AND PHYSIOLOGY 
CURRICULUM 

 
Unit 1: Organization of the Human Body and Introduction 

to Medical Terminology 
 

OVERVIEW 
 

 
Summary 

Students will be introduced to the general organization of the body’s cavities and systems. They will review                 
levels of organization, from atom to organism. Students will learn the planes, regions, and directional               
terminology to assist in the navigation of technical reading as well as to access and perform dissections                 
within a lab. Students will also learn about homeostasis in the body and the result of a lack of homeostasis                    
which is disease. 

 
Content to Be Learned 

● Levels of organization within the human body. 
● Medical and anatomical terminology. 

• Regions. 
• Planes. 
• Directional terms. 
• Cavities. 
• Membranes. 

● Homeostasis and feedback mechanisms. 
• Positive and Negative feedback. 

● Overview of body systems and introduction to disease and disorders. 
 
  Practices 

● Constructing and revising an explanation based on valid and reliable evidence. 
● Planning and carrying out investigations. 
● Developing and using models. 

 
Crosscutting Concepts 

● Stability and change. 
● Systems and system models. 
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Essential Questions 
● What mechanisms regulate homeostasis? 
● How is the body designed to support efficient functions of all systems? 

 
Next Generation Science Standards 
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Unit 2: Biochemistry and Cytology 

 
OVERVIEW 

 
 

Summary 
Students will review the chemistry of biomolecules including carbohydrates, proteins, nucleic acids, and 
lipids.  They will learn the importance of water in the body and a review of water’s properties and how it 
creates an ideal medium to maintain homeostasis for living systems.  Students will review concepts from 
Biology including eukaryotic and prokaryotic cells, organelle structures and functions, cell division, and 
DNA and protein synthesis, and cellular respiration.  The focus in the section will be on specialization of 
cells and the link between their functions and the organelles they contain.  
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Content to Be Learned 

● Functions and characteristics of biomolecules. 
● Role of water in the body and properties of water. 
● Chemical reactions that provide energy for the body. 
● Review the structure and function of DNA and its role in protein synthesis. 
● Understand the purpose for and products of mitosis. 
● Structure and function of cellular organelles and structures. 
● Specialization of cells. 
● Cellular membrane and transport mechanisms. 
● Carbon, hydrogen and oxygen from sugar molecules combine with other elements to form amino acids 

and other carbon-based molecules. 
● In systems, molecules are either broken down into their atomic components or rebuilt into new 

molecules.  
 
Practices 

● Developing and using models. 
● Constructing explanations and designing solutions. 
● Asking questions and defining problems. 

 
Crosscutting Concepts 

● Structures and functions. 
● Energy and matter flow. 
● Systems and system models. 

 
Essential Questions 

 
● How do eukaryotic cells become specialized to create the tissues of the body? 
● How are organic molecules broken down and rebuilt in the body?  
● What happens to the human body when water is a limiting factor?  How does this connect to 

homeostasis? 
 
 
Next Generation Science Standards 
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Unit 3: Protection 
 

OVERVIEW 
 

 
Summary 

This unit focuses on the structures that protect the body from the environment and infection. This covers 
specific and nonspecific defense across the Integumentary and Lymphatic systems.  Students will study the 
structures and functions of these systems from histology to macroscopic observations and learn the 
mechanisms of differentiating leukocytes in the body.  Students will explore the organization of these 
systems as well as common diseases and disorders that impact their function.  Other trends observed in this 
unit will include the impacts of the aging process and the interdependence between systems.  

 
Content to Be Learned 

● Histology with a focus on protection (Stratified squamous, Pseudostratified ciliated columnar, dense 
irregular connective tissue, adipose tissue, lymphatic tissue, reticular tissue, hematopoietic tissue). 

● Layers of the integument. 
● Hair and nail structure and function. 
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● Effects of radiation in cancer and mutations. 
● Aging and disease as it impacts homeostasis in the integumentary structures. 
● Structures and functions of Lymphatic system. 
● Barriers to infection.  
● Inflammatory response. 
● Antigens and antibody interactions. 
● Immunity (nonspecific, specific, and acquired). 
● Aging and disease as it impacts homeostasis in the lymphatic system. 

 
  Practices 

● Developing and using models. 
● Constructing explanations and designing solutions. 

 
Crosscutting Concepts 

● Structure and function. 
● Systems and system models. 
● Stability and change. 

 
Essential Questions 

● In what ways does the body create specific and nonspecific barriers to infectious agents? 
● How is the skin structured to support the function of protection for the human body? 
● How are the integumentary and lymphatic systems interdependent? 
● How are the lymphatic and integumentary systems impacted by the aging process or disease? 

 
 
Next Generation Science Standards 
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Unit 4: Structure and Support 
 

OVERVIEW 
 

 
Summary 

In this unit, students will study the structures and functions of the Skeletal and Muscular systems. Students                 
will learn the skeletal and articular structures that create movement in our bodies. They will learn about how                  
the shape of the surfaces of bones help to define the types of actions they perform. Students will also study                    
various muscle groups in both the human and fetal pig. They will compare the anatomies of quadrupeds to                  
bipeds and look at how these muscles work with the skeleton to create the various movements of the body.                   
At the microscopic level, students will observe the histologies of the three types of muscle as well as bone                   
and cartilage. This will assist students in creating understanding of structure and functional relationships at               
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the cellular level. Applications from the field of physical and occupational therapy are brought in to explain                 
the importance of range of motion and various therapies to support movement.  

 
Content to Be Learned 

● Histology:  Focus on structure and support (bone, cartilage, dense regular connective tissue, skeletal 
muscle). 

● Bones of the skeleton. 
● Anatomy of long bones (layers of compact bone; cancellous bone; periosteum). 
● Ossification process. 
● Articular surfaces and joint classification.  
● Movements. 
● Skeletal muscle anatomy. 
● Physiology of muscle contraction. 
● Integration of muscle and connective tissues. 
● Aging and disease as it relates to the maintenance of homeostasis in the skeletal and muscular systems. 

 
  Practices 

● Developing and using models. 
● Planning and carrying out investigations. 
● Constructing explanations and designing solutions. 

 
Crosscutting Concepts 

● Structure and function. 
● Stability and change. 
● Cause and effect. 

 
Essential Questions 

● In what ways are the skeletal and muscular systems interdependent? 
● How does disease and the aging process impact the skeletal and muscular systems? 
● How are the structures of muscles and bones in alignment with their specific functions in movement? 
● How does cartilage, bone, and fibrous connective tissue work to support articulations? 
● How can physical therapy support improved movement in an injured body? 
● What technologies exist to support human movement? 

 
 
Next Generation Science Standards 
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Unit 5: Control and Reproduction 
 

OVERVIEW 
 

 
Summary 

Students will learn the various branches of the Nervous System. We will study the structures and functions                 
of various types of neurons and support cells. Students will learn about the various areas and centers of the                   
cerebrum and their functions. Students will understand the physiology of transmission in neurons and the               
cellular mechanisms that allow neurons to conduct action potentials. We will also discuss the              
interdependence of this system with the muscular system. This unit will also explore homeostatic regulation               
by the Endocrine system and Reproductive systems. Students will learn all anatomy, hormones, target              
tissues, and effects of hormones on their targets. Students will think through case studies to explain and help                  
diagnose diseases that impact endocrine glands. Students will also learn about development regulated by the               
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Reproductive system. We will learn the chemistry of puberty and talk about the physiology of sexual                
function. 
 

 
Content to Be Learned 

● Histology:  Focus on conduction (multipolar neurons, motor neurons, and motor end plates). 
● Anatomy of the nervous system. 
● General functions of the nervous system. 
● Compare and contrast the anatomical subdivisions of the nervous system. 
● Myelin sheath role. 
● Reflex response. 
● Difference between neuroglia and neuron. 
● Summarize the events of synaptic transmission. 
● Physiology of action potential. 
● Name the major regions of the brain and describe their functions. 
● Identify and describe the ventricles of the brain. 
● Identify and describe the structures that protect and support the brain. 
● Identify structures that make up the limbic system. 
● Identify the anatomical structure that form the thalamus and hypothalamus and explain their functions. 
● Distinguish among motor, sensory, and association areas of the cerebral cortex. 
● Distinguish between somatic and autonomic nervous response. 
● Discuss the impacts of some neurological diseases on the normal function of this system. 
● Identify the impacts of the aging process on the nervous systems. 
● Describe the chemical classes of hormones and explain how hormones control their targets. 
● Describe the relationships between the anterior and posterior pituitary and the hypothalamus. 
● Analyze symptoms of endocrine diseases to hypothesize the target gland. 
● Locate and discuss functions of major endocrine glands. 
● Discuss the impacts of some endocrine diseases on the normal function of this system. 
● Identify the impacts of the aging process on the endocrine system. 
● Identify structures and functions of the male and female reproductive structures. 
● Compare oogenesis and spermatogenesis. 
● Describe the histological features of the testes and ovaries. 
● Discuss the development of male and female reproductive structures. 

 
  Practices 

● Developing and using models. 
● Planning and carrying out investigations. 
● Constructing explanations and designing solutions. 

 
 
Crosscutting Concepts 

● Cause and effect. 
● Structure and function. 

15 



 

● Systems and system models. 
● Patterns. 

 
Essential Questions 

● How do the Nervous and Endocrine systems communicate with other systems of the body? 
● What is the difference in the length of influence of the Nervous system versus the Endocrine system? 
● What is the difference between a reflex response and a cerebral response? 
● How does the Nervous system use feedback systems to control the body? 
● How does the Endocrine system use feedback systems to control the body? 
● How can one gland impact another in the Endocrine system? 
● How do steroid and peptide hormones compare? 
● How do oogenesis and spermatogenesis compare? 
● Are the functions of male and female reproductive systems different? 
● How does development of male and female differ? 
● How does the endocrine help regulate growth? 

 
Next Generation Science Standards 
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Unit 6: Transport 

 
OVERVIEW 

 
 

Summary 
Beginning with the blood, students will learn about the circulatory, respiratory, digestive, and urinary systems.               
The focus will remain on the relationship between form and function within organs and structures with ties to                  
histology. Students will study these systems in homeostasis and will learn about their interdependent              
relationships with each other and with the blood. Students will also explore the effects of the aging process on                   
the transport systems as well as common diseases that impact each system. 
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Content to Be Learned 
● Histology:  Focus on transport (blood, cardiac and smooth muscle, epithelial tissues). 
● Identify the anatomy of the blood. 
● Explain the general functions of the blood. 
● Describe the process of hemostasis. 
● Identify ABO blood groupings and describe the process of agglutination. 
● Compare erythrocytes, thrombocytes, and leukocytes. 
● Identify and describe the anatomy of the heart, arteries, veins, and capillaries. 
● Describe the cardiac cycle. 
● Explain how aging impacts the circulatory system. 
● Explain how disease impacts the circulatory system. 
● Describe an ECG read out. 
● Identify and describe the anatomy of the respiratory system. 
● Discuss the functions of the respiratory system.  
● Explain the role of the muscles in respiration. 
● Compare internal and external respiration. 
● Discuss how pollution and smoking can damage the respiratory membranes. 
● Explain the effects of aging and disease on the respiratory system. 
● Identify and describe the anatomy of the alimentary canal. 
● Describe the histology of the alimentary canal and connect to functions. 
● Identify the accessory structures in digestion and their secretions. 
● Compare chemical and mechanical digestion. 
● Discuss how macromolecules are broken down and rearranged.  
● Discuss the interdependence of the circulatory system and the digestive system. 
● Explain the impact of aging and disease on the digestive system. 
● Identify and describe the anatomy of the urinary system. 
● Explain the histology of the kidney and nephron and how this connects to function. 
● Explain urine formation (filtration, reabsorption, and secretion). 
● Discuss the interdependence of the urinary and circulatory systems. 
● Explain the role of ADH. 
● Explain how aging impacts the urinary system. 
● Use urinalysis to diagnose a patient based on chemical and microbiological observations. 

 
  Practices 

● Developing and using models. 
● Planning and carrying out investigations. 
● Constructing explanations and designing solutions. 

 
Crosscutting Concepts 

● Cause and effect. 
● Structure and function. 
● Systems and system models. 
● Patterns. 
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Essential Questions 

● What structural components do all transport systems share? 
● How are the transport systems linked through the blood? 
● What common patterns can be seen in how aging impacts transport systems? 
● How can the blood and urine be used as diagnostic tools for the human body? 
● How does disease impact homeostasis in each transport system? 
● How do the histologies of structures give clues to the physiology of the organ? 

 
Next Generation Science Standards 
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