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Anatomy and Physiology
GENERAL COURSE OBJECTIVE:

This course is designed to be an introductory course in human anatomy and physiology.

Students will be provided with a basic understanding of the structure and functions of the human body with an emphasis on homeostasis.  The organ systems covered are the integumentary, skeletal, muscular, nervous, cardiovascular, respiratory, and digestive systems. Each unit contains a focus on wellness to increase the student’s appreciation of the relevance of the maintenance of good health to the concepts of the anatomy and physiology presented in class.  Additionally, clinical applications are presented to explore the clinical, professional, or everyday relevance of a particular anatomical structure or its related function.

QUALIFICATIONS


A.  Life Science

       B.  Biology

       C.  Interest in health related fields.

SPECIFIC COURSE OBJECTIVES:

Describe the structural organization of the human body.

State the function of each of the major body systems.

Describe the components of a feedback system

Apply homeostatic mechanisms to the control of temperature.

Define the directional terms and the anatomical planes and sections used to locate parts of the human body.

Describe the structure and function of skin.

Describe the structure and functions of hair, skin glands, and nails.

Recognize the role of skin in maintaining homeostasis.

Discuss the functions of the skeletal system.

Classify bones on the basis of shape and location.

Describe the histological features of bone tissue.

Explain the steps involved in bone formation.

Describe the factors involved in bone growth and maintenance.

Group the bones of the body into axial and appendicular divisions.

Describe the structural and functional features of the vertebral column.

Identify the bones of the upper limb.

Identify the bones of the lower limb.

Compare the principal structural and functional differences between male and female skeletons.

Describe the connective tissue components, blood and nerve supply, and histology of skeletal muscle tissue.
Explain the factors involved in the contraction and relaxation of skeletal muscle.

Discuss the metabolism of skeletal muscle tissue.

Describe the various kinds of muscle contraction.

Define muscle tone.

Describe the structure and function of cardiac muscle tissue.

Describe the structure and function of smooth muscle tissue.

Describe how skeletal muscles produce movement.

List and describe several ways that skeletal muscles are named.

For various regions of the body, describe the location of skeletal muscles and identify their functions.

List the functions of the nervous system.

Label the parts of a neuron.

Describe how an action potential is generated and conducted.

Describe the gross structure of the spinal cord.

Describe the components of a reflex arc.

Name the major parts of the brain and explain the function of each part

Describe the location of the heart and the structure and function of the pericardium.

Describe the layers of the heart wall and chambers of the heart
Describe the structure and functions of the valves of the heart.
Describe the clinical importance of the blood supply to the heart.
Explain how blood flows through the heart.
Describe the phases of a cardiac cycle.
Describe the structure of the lungs and their role in breathing.

Explain how inhalation (breathing in) and exhalation (breathing out) take place.

Explain how oxygen and carbon dioxide are exchanged between the lungs and blood, and between blood and body cells.

Describe how the blood transports oxygen and carbon dioxide.

Describe the structure of the nose and how it functions in breathing.

Describe the structure and functions of the trachea and bronchi.

Describe the structure of the bronchioles.

Classify the organs of the digestive system and describe the four layers of the gastrointestinal tract.

Describe the three stages involved in swallowing.

Explain the structure and functions of the stomach in digestion.

Describe the structure of the pancreas, liver, and gallbladder, and explain their functions in digestion.

Explain how the small intestine is adapted for digestion and absorption.

Describe the structure of the large intestine and explain its function in digestion, feces formation, and defecation.

COURSE OF STUDY
   WEEK                                                         TOPIC

	  1, 2
	Organization of the Human Body


 Levels of organization, overview of body system functions, negative      

 feedback systems, anatomical terms, directional terms, planes of the       

 body, body cavities.


	  3
	Integumentary System


Skin, accessory structure, glands, functions of skin

	  4, 5
	Skeletal System

Structure of bone, bone formation, divisions of the skeletal system Names and locations of major bones.      

	  6, 7
	Muscular System


Types of muscular tissue, functions, anatomy and physiology of contraction, identification of principal muscles.


	  8, 9, 10
	Nervous System



Functions and histology of nervous tissue, action potentials, brain and  spinal cord functions and structure.


	  11, 12, 13
	Cardiovascular System

Components and functions of blood will be described.   Describe the structure of the heart and its major blood vessels.   Describe the path of blood between the heart and lungs.


	  14, 15
	Respiratory System








The respiratory organs include the lungs, nose, pharynx, larynx, trachea, bronchi, bronchioles.  Recognize that  they act with the cardiovascular system to supply oxygen and remove carbon dioxide from the blood.

	  16, 17, 18
	Digestive System

The organs of the digestive system are discussed as well as their basic function








LEARNING STANDARDS:
Biology:
1.2 
 Describe the basic molecular structures and primary functions of the four major    

         categories of organic molecules (carbohydrates, lipids, proteins, nucleic acids)
    1.3  Explain the role of enzymes as biological catalysts that lower the activation   

             energy of biochemical reactions.  Identify factors such as pH and

             temperature, that have an effect on enzymes.

    2.1
Relate cell parts/organelles (plasma membrane, nuclear envelope, nucleus,  

             nucleolus, cytoplasm, mitochondrion, endoplasmic reticulum, Golgi apparatus, 
             lysosome, ribosome, vacuole, cell wall, chloroplast, cytoskeleton, centriole, 
             cilium, flagellum, pseudopod) to their functions. Explain the role of cell 
             membranes as a highly selective barrier (diffusion, osmosis, facilitated 
             diffusion, active transport

4.1
Explain generally how the digestive system (mouth, pharynx, esophagus, stomach, small and large intestines, rectum) converts macromolecules from food into smaller molecules that can be used by cells for energy and for repair and growth.

4.2
Explain how the circulatory system (heart, arteries, veins, capillaries, red blood cells) transports nutrients and oxygen to cells and removes cell wastes. Describe how the kidneys and the liver are closely associated with the circulatory system as they perform the excretory function of removing waste from the blood. Recognize that kidneys remove nitrogenous wastes, and the liver removes many toxic compounds from blood.

4.3
Explain how the respiratory system (nose, pharynx, larynx, trachea, lungs, alveoli) provides exchange of oxygen and carbon dioxide.

4.4
Explain how the nervous system (brain, spinal cord, sensory neurons, motor neurons) mediates communication among different parts of the body and mediates the body’s interactions with the environment. Identify the basic unit of the nervous system, the neuron, and explain generally how it works.

4.5
Explain how the muscular/skeletal system (skeletal, smooth and cardiac muscles, bones, cartilage, ligaments, tendons) works with other systems to support the body and allow for movement. Recognize that bones produce blood cells.

4.7
Recognize that communication among cells is required for coordination of body functions. The nerves communicate with electrochemical signals, hormones circulate through the blood, and some cells produce signals to communicate only with nearby cells.

4.8
Recognize that the body’s systems interact to maintain homeostasis. Describe the basic function of a physiological feedback loop.

