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Unit A:  NERVOUS SYSTEM  
General Outcomes: There are two major outcomes in this unit.

Students will:

1. explain how the nervous system controls physiological processes

2. explain how the endocrine system contributes to homeostasis.
Key Concepts: The following concepts are developed in this unit and may also be addressed in other units or in other courses. 

neuron




nerve impulse transmission

central and peripheral nervous systems
reflex arcs

sensory receptors



endocrine system and hormones

homeostasis and feedback systems

endocrine and nervous system interactions

General Outcome 1

Students will explain how the nervous system controls physiological processes.
Specific Outcomes for Knowledge
Students will:

30–A1.1k describe the general structure and function of a neuron and myelin sheath, explaining the formation and transmission of an action potential, including all-or-none response and

intensity of response; the transmission of a signal across a synapse; and the main chemicals

and transmitters involved, i.e., norepinephrine, acetylcholine and cholinesterase

30–A1.2k identify the principal structures of the central and peripheral nervous systems and explain their functions in regulating the voluntary (somatic) and involuntary (autonomic) systems

of the human organism; i.e., cerebral hemispheres and lobes, cerebellum, pons, medulla

oblongata, hypothalamus, spinal cord, sympathetic and parasympathetic nervous systems,

and the sensory-somatic nervous system

30–A1.3k describe, using an example, the organization of neurons into nerves and the composition and function of reflex arcs; e.g., the patellar reflex, the pupillary reflex

30–A1.4k describe the structure and function of the parts of the human eye; i.e., the cornea, lens,

sclera, choroid, retina, rods and cones, fovea centralis, pupil, iris and optic nerve

30–A1.5k describe the structure and function of the parts of the human ear, including the pinna,

auditory canal, tympanum, ossicles, cochlea, organ of Corti, auditory nerve, semicircular

canals and Eustachian tube

30–A1.6k explain other ways that humans sense their environment and their spatial orientation in it; e.g., olfactory receptors, proprioceptors, taste receptors, receptors in the skin.

Specific Outcomes for Science, Technology and Society (STS) (Nature of Science Emphasis)

Students will:

30–A1.1sts explain that scientific knowledge and theories develop through hypotheses, the collection of evidence, investigation and the ability to provide explanations 
discuss the biological basis of neurological diseases such as Alzheimer’s or Parkinson’s disease and how this relates to treatment

30–A1.2sts explain that scientific investigation includes the process of analyzing evidence and

providing explanations based upon scientific theories and concepts 

analyze experimental evidence regarding the influence of anesthetics, drugs and chemicals, natural and synthetic, on the functioning of the nervous system and relate this to addiction theories

analyze the contribution of technological developments and physiological knowledge

to longevity and quality of life

30–A1.3sts explain that the goal of technology is to provide solutions to practical problems 
investigate technologies available to correct eye defects such as myopia, hyperopia and astigmatism and ear defects such as hearing loss and tinnitus

investigate the use of neurotoxins by Indigenous peoples

discuss how advances in science have contributed to technologies that increase access

to the world beyond normal sensory limits.

Specific Outcomes for Skills (Nature of Science Emphasis)

Initiating and Planning

Students will:

30–A1.1s formulate questions about observed relationships and plan investigations of questions,

ideas, problems and issues

design an experiment to investigate heat, cold, pressure and touch receptors 

Performing and Recording

Students will:

30–A1.2s conduct investigations into relationships between and among observable variables and use a broad range of tools and techniques to gather and record data and information

design and perform an experiment to investigate the physiology of reflex arcs

perform experiments to measure the ability to discriminate objects visually and to hear

a range of sounds 
use a microscope and prepared slides to observe neurons 
observe the principal features of a mammalian brain, eye and ear, using models,

computer simulations or dissections, and identify the major structures of those organs

Analyzing and Interpreting

Students will:

30–A1.3s analyze data and apply mathematical and conceptual models to develop and assess possible

solutions

Communication and Teamwork

Students will:

30–A1.4s work collaboratively in addressing problems and apply the skills and conventions of

science in communicating information and ideas and in assessing results

use appropriate International System of Units (SI) notation, fundamental and derived

units and significant digits 
use appropriate numeric, symbolic, graphical and linguistic modes of representation to

communicate ideas, plans and results 
CHAPTER 13:  NERVOUS SYSTEM  PGS. 406 – 443

First, skim the chapter, taking note of the major headings and bold-face words.  Then, as you read each section answer questions, take notes and/or fill in the blanks on the outline below.
Starting Points:  Questions # 1 – 5 pg. 406 

A. Importance of the Nervous System:
Can you imagine that in your brain alone there are more than 100 billion nerve cells.  That’s more than there are visible stars in the milky Way galaxy!  The nervous system functions in regulation and communication but it is also a system still shrouded in mystery . . . why “work”? . . . language, pain, stress, learning, personality etc. – all concepts yet to be fully understood.

Back to the basics, the nervous system functions to ___________________ all actions of your body.  There is communication within your internal environment and between you and the external environment.  Incoming stimuli are sensed and outgoing responses are sent by _______________________ messages from the brain and spinal cord.  This system along with the ____________________ system keep the body systems regulated to ensure __________________________.

B.  Organization of the Nervous System:  

Study the organizational diagram on pg. 403 (Figure 1).  It gives a good overview of the whole system.   Complete the following chart using the words below.
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	nervous system
	central nervous system
	brain
	spinal cord

	peripheral nervous system
	somatic nerves
	autonomic nerves
	voluntary

	motor
	sensory
	involuntary
	sympathetic

	parasympathetic
	
	
	

	
	
	
	


	Sympathetic
	Parasympathetic

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


C. Neurons  pg. 409 – 410  

The functional unit of the nervous system is the _______________________.

It is the specialized cell which conducts an electrochemical message. 

The nonconducting cells which are important for support and metabolism are called ____________________.  

There are 3 groups of nerve cells: 

1.  Sensory Neurons - _____________________________________________________  

2.  Motor Neurons -    _____________________________________________________  

3.  Interneurons – (Association)  _____________________________________________   

Label & Color the diagram of a Neuron (on the following page) with the following parts, noting the function of each:

a) dendrites:

b) cell body:

c) axon: 

d) myelin sheath:

e) Nodes of Ranvier:

f) neurilemma:
g) Schwann cells:

**  Do the Practice Questions pg. 410  # 1 – 4  

D.  Neural Circuits

What is the purpose of a reflex?  

Name the five essential components of a simple reflex arc:

1.  __________________________

2.  _______________________

3.  __________________________

4.  _______________________  

5.  __________________________

**  Do the Section 13.1 Questions pg. 414  # 2 – 6  /  Reflex Lab pg. 436  ( Handout   

E.  Electrochemical Impulse – the Nerve Impulse  
13.2  pg.  415  
With studies done on the giant squid axons scientists have come to understand the nature of the nerve impulse.  The resting membrane maintains a steady _______________  ________________ across the cell membrane.  When the cell is stimulated a ______________   ___   _______________ occurs across the membrane and this initiates the ______________  ________________ or nerve impulse.

After reading pgs. 415 – 418, draw a neuron membrane (in 3-4 stages):

(a) In its resting state showing the electrical and chemical distribution across the membrane.

(b) During an action potential showing the electrical and ion distribution across the membrane.  (use arrows to show ion movement)

Study the data in Figure 8, pg. 419.  What observation could be made about this data?  

What conclusion might you draw from this data?

Now read pgs. 418 – 419 and explain what is meant by threshold levels and the all-or-none response.  

Refer to Figure 9, pg. 419  to infer how intensity is detected in 2 ways:

(1)  ___________________________________________________________  

(2)  ___________________________________________________________    

F. The Synapse  pg. 420 – 422  Figure 10
A synapse is simply a gap between neurons or between a neuron and an effector.  Through a flow diagram (below), trace the sequence of events that must occur for a nerve impulse to pass from the presynaptic neuron to the postsynaptic neuron. 

	Synaptic vesicles containing  _______________________

Vesicles release contents which _____________ across synapse

The transmitter chemical causes either _____________________  or  ________________  

Messages  ( a typical transmitter is _________________________ or Ach)

In the case of an excitatory message the ________________ channels open and it rushes in causing ________________________ .

The release of an enzyme such as ____________________ destroys the transmitter so the message can be stopped.  



The principle of summation is important in understanding the complexity of the nervous system.  Remember that rarely is there a synapse that involves 2 neurons alone.  

** Study Figure 10 pg. 420 and Figure 11 pg. 422 as examples and explain the concept of summation using this example. 
Create a list and describe the action of some transmitter chemicals.  Refer to Table 1 pg. 422.  Many drugs exert their effects by acting at the synapse and either enhancing or inhibiting the action of these neurotransmitters.  

	Neurotransmitter
	Action
	Secretion Sites
	Major Effects

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Do:  (1)  Case Study  “Drugs and the Synapse”  pg.  423 – 424 

        (2)  Section 13.2  Questions  pg. 425  # 3, 4, 5, 6, 7
G.  13.3  The Central Nervous System  pg. 426  
The CNS is made up of the brain and spinal cord.  These are protected by 3 membranes called the ______________________.  

CSF or ___________________________ also cushions, protects and bathes the tissues.

1.  Spinal Cord –label the diagram provided  pg. 426


2.  Brain Structure and Function  pg. 427       
The brain is composed of three distinct regions:  forebrain, midbrain and hindbrain.

For each part record the function:

	Part of the Brain
	Function

	 Olfactory Bulb

	

	 Cerebrum


	

	Cerebral Cortex


	

	Corpus Callosum


	

	4 lobes of Cerebral

Hemispheres:

1.  Frontal Lobe


	See Table 1 pg. 428

	2.  Temporal Lobe


	

	3.  Parietal Lobe


	

	4.  Occipital Lobe


	

	Hypothalamus


	

	Pituitary Gland
	

	Thalamus


	

	Cerebellum
	

	Pons


	

	Medulla Oblongata


	


Sketch a diagram of the Brain:  Use pg. 428 Figure 3 as a reference.

Label the 4 lobes of the cerebral cortex.

Use Table 1 to put the function of the lobes on the diagram.

	


Technology:  

Case Study – Neuroimaging MRI:  Access the Nelson Learning Site    Text pg. 431

Section 13.3 Questions:  pg. 432  
Do # 1, 3, 4, 5
H.  13.4  The Peripheral Nervous System   pg. 433  
The peripheral nervous system if made up of 2 divisions:  Sensory-somatic and the

autonomic nervous system.

1.  Sensory-somatic nerves
- regulated by __________________ control




- made up of both _____________ and motor nerves

2.  Autonomic nerves

- are not under conscious control

- are __________________ nerves only designed to      maintain homeostasis

Two divisions of the autonomic systems are sympathetic and parasympathetic. 

Contrast the two systems.


	
	Sympathetic
	Parasympathetic

	Function


	
	


Table 1:  pg. 435      Some Effects of the Autonomic Nervous System:
	Organ
	Sympathetic
	Parasympathetic

	heart
	
	

	digestive tract
	
	

	liver
	
	

	eyes
	
	

	bladder
	
	

	skin
	
	

	adrenal gland
	
	

	lungs
	
	


Section 13.4 pg. 435
 Questions  # 1, 3, 5

Chapter 13:  Summary

Pg. 440 – Outcomes  Knowledge (  STS (  Skills   /  Key Terms

Review:  do pgs. 441 – 443            # 1 – 19  
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