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[bookmark: COURSE_NUMBER:_Bio_2301_COURSE_TITLE:_Hu]COURSE NUMBER: Bio 2301	COURSE TITLE: Human Physiology CREDITS:	4 hrs

PRE-REQUISITES: Bio 2300 Human Anatomy
CO-REQUISITES: None

COURSE DESCRIPTION: An introductory course in human physiology designed to cover the normal physiology of all organ systems.

COURSE LEARNING OUTCOMES: The purpose of this course is for the student to master the physiological concepts in order to understand normal body function and to predict the effects of abnormalities.

Detailed learning outcomes are listed in the Weekly Schedule section below.

[bookmark: OT36_LEARNING_OUTCOMES:]OT36 LEARNING OUTCOMES:
1. Understand the basic facts, principles, theories, and methods of modern science.
2. Explain how scientific principles are formulated, evaluated, and either modified or validated.
3. Use current models and theories to describe, explain, or predict natural phenomena.
4. Apply scientific methods of inquiry appropriate to the discipline to gather data and draw evidence-based conclusions.
5. Demonstrate an understanding that scientific data must be reproducible but that it shows intrinsic variation and can have limitations.
6. Apply foundational knowledge and discipline-specific concepts to address issues or solve problems.
7. Explain how scientific principles are used in understanding the modern world and understand the impact of science on the contemporary world.
8. Gather, comprehend, apply and communicate credible information on scientific topics, evaluate evidence-based scientific arguments in a logical fashion, and distinguish between scientific and non-scientific evidence and explanations.
[bookmark: OT36_LABORATORY_OUTCOMES:]OT36 LABORATORY OUTCOMES:

1. Realistic measurements of physical qualities.
2. Data analysis, using data that are unique and/or physically authentic and that include
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random and/or systematic (natural) variability.
3. Interactions with experimental apparatus, and realistic manipulation of tools/instruments and/or observed objects in space and time.
4. Synchronous feedback on safety (and consequences of unsafe actions), correctness of procedure, and progress towards experimental goals.
5. Effective interaction with the instructor at several points during each lab activity.

TAG LEARNING OUTCOMES: not applicable

[bookmark: COURSE_MATERIALS:]COURSE MATERIALS:

[bookmark: Text:]Text:
Two Options -- both versions of the "text" include the same content and similar features
1) Bill, Posey, Sellars, Barnewall and Mogg. Human Physiology, Books A – F. These 6 iBooks represent the complete "text" for the class and are ONLY available on the Apple Books store.
[bookmark: or]or
2) Bill, Posey, Sellars, Barnewall and Mogg. Human Physiology. Free-to-use electronic text available through a link in Blackboard.

[bookmark: Laboratory_Manual:]Laboratory Manual:
Foster, Schottenstein, Posey, Sellars, Barnewall, Bill, and Mogg.  Bio 2301 Human Physiology Lab Manual , 7th edition, 2024. Available from the CSCC bookstore.


[bookmark: STANDARDS_AND_METHODS_FOR_EVALUATION:]STANDARDS AND METHODS FOR EVALUATION:
	Lecture Exams: 4 @ 75 pts
	= 300 pts

	Section Assignment Quizzes: 15 @ 5 pts
	=75 pts

	Pre-Lab Quizzes: 14 @ 2 pts
	= 28 pts

	Lab Exercises/Post-Lab Quizzes: 14 @ 6 pts
	= 84 pts

	Lab Quizzes: 2 @ 25 pts
	= 50 pts

	Application Quizzes 4 @15 pts
	=60 pts

	Pre-Tests: 4 @ 5 pts
	= 20 pts

	Discussion Projects: 4 projects @ 4 pts
	= 16 pts

	Physiology Reasoning Assessment Test
	= 70 pts

	Total Pts
	= 700



630-700 points = A 560-629 points = B 490-559 points = C 420-489 points = D
< 420 points = E/EN*

*An E represents a failing grade and that at least 70 percent of the total points possible for the course have been attempted by the student. An EN represents a failing grade and that less than 70 percent of the total points possible for the course have been attempted by the student. For more about the EN grade, see the "Guidance for Using the 'EN' Grade" section at the end of this syllabus.

[bookmark: COLLEGE_SYLLABUS_STATEMENTS]COLLEGE SYLLABUS STATEMENTS

Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.
[bookmark: UNITS_OF_INSTRUCTION,_OUTCOMES_AND_ASSES]UNITS OF INSTRUCTION, OUTCOMES AND ASSESSMENT ALIGNMENT

[bookmark: Unit_1]Unit 1
Week 1, Section 1

LECTURE CONTENT

	Course Objective:
Number and Description
	

eBook Reading:
	

Laboratory Manual

	1. Define and recognize examples of: homeostasis, negative feedback, and positive feedback
	
Chapter 1
	
Appendix B

	2. Apply the principles of solubility to predict the be-havior of ionic, polar and non-polar molecules placed into polar and non-polar solvents
	

Chapter 2
	

	3. Discuss and apply the principles of diffusion, os-mosis, osmotic pressure, and osmolarity including the factors that influence the rate of diffusion, and ex-plain the effects of isotonic, hypotonic, and hypertonic solutions on human cells
	


Chapter 2
	Lab Exercise 1: Cell Transport : Diffusion and Osmosis
Application Section 1: Tonicity and Osmolarity

	4. Describe the permeability of a protein-free phos-pholipid bilayer to ions, large polar molecules, small polar molecules, and non-polar molecules
	

Chapter 2
	

	5. Describe the transport of molecules across the cell membrane by simple diffusion, facilitated diffusion, and active transport, including the variables affecting diffusion (permeability, molecular size, pore size, charge) and the roles of channel proteins, carrier pro-teins and active transport proteins
	



Chapter 2
	


Lab Exercise 1: Cell Transport: Diffusion and Osmosis

	6. Discuss vesicular transport including endocytic processes (phagocytosis, pinocytosis, and receptor mediated endocytosis) and exocytosis
	

Chapter 2
	


OT36 Learning Outcomes: 1-7 LAB

Diffusion and Osmosis
OT36 Learning Outcomes: 1, 2, 4, 6, 7
OT36 Lab Outcomes: 1, 2, 4, 5


[bookmark: Week_2,_Section_2]Week 2, Section 2

LECTURE CONTENT

	Course Objective:

Number and Description
	


eBook Reading:
	


Laboratory Manual

	
7. Enumerate the fundamental functions of the ner-vous system including a discussion of the roles of the somatic and autonomic nervous systems (and the subdivisions of the autonomic nervous system: the sympathetic and parasympathetic nervous
system)
	



Chapter 3, Sections 1 -
3
	


Pictorial Study Guide: Figure 1: Sig-nal Transmission in the Nervous Sys-tem

	

8.Discuss neural regeneration including the limited capacity of the nervous system for regeneration as well as differences in the capacities of the central and peripheral nervous system for regeneration
and the basic steps in regeneration
	




Chapter 3, Section 4
	

	

9. Define the role of action potentials in communicat - ing signals along the neuron and describe the neuron at rest by discussing the resting potential conditions including the distribution of sodium and potassium ions, and the role of the sodium-potassium ATPase as well as the changes in membrane voltage and ion dis-tribution that accompany depolarization and hyperpo-larization of a neuron membrane
	






Chapter 3, Sections
5and 6
	


Pictorial Study Guide:
Figure 1- Signal Transmission in the Nervous System
Figure 2: Resting Potential Figure 3: Membrane Potential

	
10. Differentiate between graded and action potentials, and describe the major events of an action potential including the roles of voltage gated channels, sodium and potassium flow and the sodium-potassium ATPase
	


Chapter 3, Sections 5
and 6
	

	
11. Discuss the propagation of an action potential along an axon including the roles of local (passive) conduction, myelination, saltatory conduction, and the relative and absolute refractory periods
	


Chapter 3, Section 6
	

	
12. Explain presynaptic events in synaptic transmission emphasizing the coupling of action potential arrival and neurotransmitter release by discussing membrane depolarization, voltage gated calcium channels, and neurotransmitter secretion
	



Chapter 3, Section 7
	


Application Section 2: Synaptic Events and Neurotransmitters



	
13. Describe postsynaptic events in synaptic transmission including the roles of ligand gated channels, membrane receptors, threshold, and summation, as well as differentiating between EPSPs and IPSPs
	



Chapter 3, Section 7
	
Application Section 2: Synaptic Events and Neurotransmitters
Pictorial Study Guide – figure 4: Summation

	
14. Describe the relationships between a typical neurotransmitter, the receptor types through which it works, and its physiologic functions including the significance of receptor specific drugs, as well as how drugs such as agonist, antagonist, reuptake inhibitors, and synaptic enzyme inhibitors alter synaptic transmission
	





Chapter 3, Section 8
	

Application Section 2: Synaptic Events and Neurotransmitters, Application Section 3: Altering Signal Transmission within the Nervous System

	
15. Discuss the roles of the following neurotransmitters: acetylcholine including an explanation of the roles of muscarinic receptors, nicotinic receptors, parasympathetic activity, the neuromuscular junction, and Alzheimer’ s disease; epinephrine and norepinephrine including the importance of sympathetic activity, alpha receptor mediated effects, beta receptor mediated effects, alertness, and attention focus; dopamine including Parkinson’s disease; serotonin; glutamate; substance P; and the endorphins and enkephalins
	








Chapter 3, Section 8
	

Application Section 2: Synaptic Events and Neurotransmitters,
Application Section 3: Altering Signal Transmission within the Nervous System,
Pictorial Study Guide – figure 5: Major Neurotransmitters





OT36 Learning Outcomes: 1-8

LAB
Vital Signs
OT36 Learning Outcomes: 1, 2, 4, 5, 6, 7
OT36 Lab Outcomes: 1, 3, 4, 5

Week 3, Section 3

LECTURE CONTENT

	Course Objective:

Number and Description
	


eBook Reading:
	


Laboratory Manual

	
16. Classify sensory receptors based on sensory information received.
	
Chapter 4, Section 1
	

	

17. Explain the focusing of light on the retina by discussing refraction, convergence, divergence, accommodation, myopia, hyperopia, and presbyopia
	



Chapter 4, Section 2
	
Pictorial Study Guide – figure 6: Focusing
Lab Exercise 3: Cranial Nerve Function

	
18. Describe the elements and consensual nature of the pupillary light reflex and determine the state of CN II and III when given the results of an evaluation of pupillary reflex
	


Chapter 4, Section 2
	

Lab Exercise 3: Cranial Nerve Function

	
19. Describe light detection and visual processing by discussing the fovea centralis, peripheral retina, rods, cones, rhodopsin, vitamin A and the visual pathway (including the crossing of certain fibers at the optic chiasm), and the significance of binocular vision
	




Chapter 4, Section 3
	

	
20. Describe the properties of sound including amplitude and frequency
	
Chapter 4, Section 4
	

	
21. Explain the conduction mechanism of the sense of hearing by describing the roles of the pinna, auditory canal, tympanic membrane, ossicles, oval window, perilymph, cochlea, and round window
	


Chapter 4, Section 4
	

	

22. Explain the detection of vibration in the sense of hearing by discussing the organ of Corti, hair cells, CN VIII, pitch discrimination, and loudness discrimination
	


Chapter 4, Section 4
	

	
23. Describe and based upon a set of test results be able to differentiate between the two basic forms or hearing impairment: conduction deficit and nerve deficit
	


Chapter 4, Section 4
	
Application Section 4: Auditory and Vestibular Function,
Lab Exercise 3: Cranial Nerve Function

	

24. Explain vestibular sensation including the roles of the semicircular canals, the utricle and the saccule
	

Chapter 4, Section 5
	



	Course Objective:

Number and Description
	


eBook Reading:
	


Laboratory Manual

	
25. Explain the somatic chemoreceptive senses of taste, and smell by describing the specific receptors, and the related neural
pathways
	


Chapter 4, Section 6
	

	
26. Explain the perception of pain by discussing causes, pain-associated chemicals such as bradykinin, prostaglandins, and lactate, the ascending pain-associated tracts, and methods of blocking or altering pain perception
	



Chapter 5, Sections 1- 3
	

	

27. Describe the onset of sleep, the sleep stages (1-3, REM) including the roles of REM and Stage 3 sleep by discussing regions of brain, neurotransmitters, circadian rhythms, and brain waves (EEG)
	


Chapter 5, Sections 4 -
7
	



OT36 Learning Outcomes: 1, 3, 4, 5, 7 LAB
Electroencephalography OT36 Learning Outcomes: 1-8 OT36 Lab Outcomes: 1-5

[bookmark: Unit_2]Unit 2
Week 4, Section 4

LECTURE CONTENT

	Course Objective:

Number and Description
	


eBook Reading:
	


Laboratory Manual

	
28. Explain memory by discussing types and regions of brain most involved, as well as short term and long-term memory, and the process of consolidation
	

Chapter 6, Sections 1 -
3
	

	29. Describe the typical distribution of language areas including the roles of Wernicke’s area and Broca’s area in the production of language and describe the likely functional deficits that could result from lesions in these areas
	

Chapter 6, Sections 4 -
5
	



	Course Objective:

Number and Description
	


eBook Reading:
	


Laboratory Manual

	
30. Explain the cellular mechanism of muscle contraction by describing sarcomere function and the regulation of contraction by calcium, troponin, and tropomyosin
	


Chapter 7, Section 1
	
Pictorial Study Guide Figure 7: Sarcomere Structure,
Lab Exercise 6: Muscle Histology and Skeletal Muscle Physiology

	
31. Discuss the regulation of muscle cell contraction by describing the roles of the motor neuron, acetylcholine, nicotinic receptors, T- tubules, the sarcoplasmic reticulum, and the production of twitch, and tetanus
	



Chapter 7, Section 2
	


Lab Exercise 6: Muscle Histology and Skeletal Muscle Physiology

	

32. Describe the function of a muscle group including strategies for altering force production, as well as muscle metabolism (including the significance of ATP, creatine- phosphate, aerobic and anaerobic metabolism to muscle function) and the relationship between metabolism and muscle fiber types (IA fibers (slow twitch oxidative), IIA fibers (fast twitch oxidative), and IIB fibers (fast twitch glycolytic)
	






Chapter 7, Sections 3
and 4
	




Lab Exercise 6: Muscle Histology and Skeletal Muscle Physiology,
Lab Exercise 4: Electromyography

	
33. Differentiate between the motor control roles and the components of the pyramidal system and the extrapyramidal systems, and explain in detail the roles of the pre-motor cortex, primary motor cortex, corticospinal tract (pyramidal tract), lower motor neurons, cerebellum, and basal nuclei in the neural control of motor function and describe the neurological deficits that would
result from lesions of each of these components
	






Chapter 7, Section 5
	




Pictorial Study Guide Figure 8: Motor Control/Pyramid al System, Appendix E: Motor Control Simplified Application Section 5: Motor Control



OT36 Learning Outcomes: 1, 2, 3, 4, 6, 7 LAB
Cranial Nerves and Senses
OT36 Learning Outcomes: 1, 3, 4, 5, 6, 7
OT36 Lab Outcomes: 1, 3, 4, 5

[bookmark: Week_5,_Section_5]Week 5, Section 5

LECTURE CONTENT

	Course Objective:
Number and Description
	

eBook Reading:
	

Laboratory Manual

	34. Describe the relationship between endocrine and neural function, and define endocrine, secretion, exocrine, excretion, hormone, paracrine secretion, autocrine secretion
	

Chapter 8, Section 1
	

	35.Define the chemical classifications of specific hormones, relating the chemical classification to receptors types, G proteins, secondary messengers, kinases, and transcription factors
	

Chapter 8, Section 3
	

	36. Describe the relationships between the hypothalamus and the pituitary gland, including the significance of the hypophyseal portal vein in the control of anterior pituitary function, and the structural relationship between the hypothalamus and the neural lobe of the pituitary
	



Chapter 8, Section 2
	

Pictorial Study Guide Figure 9: Hypophyseal Portal Vein Figure 10: Hypothalamus-
Anterior Pituitary Axis Hormones

	37.Discuss BMR and metabolic rate including the factors that influence these and describe the regulation of metabolic rate in normal and pathologic states including the significance of epinephrine/norepinephrine, the thyroid hormones (T3 and T4), TRH, TSH, endocrine feedback, hypothyroidism, and hyperthyroidism
	




Chapter 8, Section 4
	


Lab Exercise 7: Endocrine Physiology – Thyroid Function
Application Section 6: Endocrinology

	38. Describe the management of chronic stress including the significance of cortisol, CRH, ACTH, and negative feedback, as well as the management of acute stress by epinephrine and norepinephrine from the adrenal medulla
	


Chapter 8, Section 5
	

	39.Explain the endocrine control of growth and maintenance by discussing the roles of growth hormone including effects on protein synthesis and blood glucose; and discussing the synergism between steroids and growth hormone at puberty; and discussing the roles of growth hormone releasing hormone and somatostatin
	




Chapter 8, Section 6
	

	40.Describe calcium homeostasis in normal and pathologic states including the significance of parathyroid hormone (PTH), calcitonin, and vitamin D
	

Chapter 8, Section 7
	

	41.Explain the regulation of blood glucose levels including the roles of growth hormone, the endocrine pancreas, the islets, glucagon, and insulin; and describe type I diabetes mellitus, and type II diabetes mellitus as glucose-associated pathologies
	


Chapter 8, Section 8
	

	42.Explain lactation by discussing prolactin; the hypothalamic control of PRL secretion by TRH, VIP, OT, and DA; oxytocin, and the suckling reflex
	

Chapter 8, Section 9
	

Application Section 6: Endocrinology



OT36 Learning Outcomes: 1-8 LAB
Memory
OT36 Learning Outcomes: 1, 3, 4, 7
OT36 Lab Outcomes: 1, 2, 4, 5

Electromyography
OT36 Learning Outcomes: 1-8 OT36 Lab Outcomes: 1-5

[bookmark: Week_6-7,_Section_6]Week 6-7, Section 6

LECTURE CONTENT

	Course Objective:
Number and Description
	

eBook Reading:
	

Laboratory Manual

	43.Enumerate the basic functions of the cardiovascular system
	
Chapter 9, Section 1
	

	44. Describe the timing of the stages of the cardiac cycle (atrial diastole, atrial systole, ventricular diastole, isovolumic relaxation, passive filling, active filling, ventricular systole, isovolumic contraction, ejection) including the relationships between atrial and ventricular events
	



Chapter 9, Section 2
	Lab Exercise 8: Cardiac Cycle Pictorial Study Guide Figure 11: The Cardiac Cycle
Application Section 7: The Cardiac Cycle

	45. Describe the changes in blood flow, pressure, state of the semilunar valves, state of the atrioventricular valves, and heart sounds that occur during the progression through the stages of the cardiac cycle
	


Chapter 9, Section 2
	Lab Exercise 8: Cardiac Cycle Pictorial Study Guide Figure 11: The Cardiac Cycle
Application Section 7: The Cardiac Cycle

	46. Describe the production and conduction of action potentials on the heart and relate these to the production of the cardiac cycle
	

Chapter 9, Section 3
	
Pictorial Study Guide Figure 12: Electrical Activity of the Heart

	47. Describe the major elements of an EKG tracing including the P wave, QRS complex, and T wave indicating electrical events in the heart that produce these and explain the significance of a long PR interval, elevated ST segment, deep Q wave, bradycardia, tachycardia, ectopic foci, ectopic rhythm, and fibrillation
	




Chapter 9, Section 3
	




Lab Exercise 8: Cardiac Cycle



	Course Objective:
Number and Description
	

eBook Reading:
	

Laboratory Manual

	48. Explain regulation of cardiac output by discussing heart rate, stroke volume, and the role of the autonomic nervous system in adjusting these
	
Chapter 9, Section 4
	

	
49.Describe how blood pressure is measured and how it is influenced by cardiac output and peripheral resistance, and the roles of vasodilators, vasoconstrictors, and factors that alter cardiac output
	

Chapter 9, Sections 5 -
7
	Appendix C: Cause and Effect Relationships
Appendix B: Homeostatic Relationships

	50.Describe the short-term maintenance of blood pressure homeostasis by the baroreceptor reflex including the location of the baroreceptor, the role of the medulla, and autonomic nervous system responses; and predict the changes and responses that will occur if blood pressure, or a factor affecting blood pressure, is altered
	



Chapter 9, Sections 5 -
7
	Appendix F: Summary of Blood Pressure Regulation Appendix C: Cause and Effect Relationships Appendix B: Homeostatic Relationships
Lab Exercise 10: Homeostasis in the Cardiovascular System

	51.Describe the blood pressure effects of static and dynamic exercise as well as cardiac adaptation to these forms of exercise
	

Chapter 9, Section 8
	
Lab Exercise 9:
Blood Pressure


OT36 Learning Outcomes: 1, 3, 4, 5, 6, 7 LAB
Endocrinology
OT36 Learning Outcomes: 1-8 OT36 Lab Outcomes: 1, 2, 4, 5

Homeostasis in the Cardiovascular System OT36 Learning Outcomes: 1, 2, 3, 6, 7, 8
OT36 Lab Outcomes: 2, 4, 5

[bookmark: Unit_3]Unit 3
Week 8, Section 7

LECTURE CONTENT

	Course Objective:
Number and Description
	

eBook Reading:
	

Laboratory Manual

	
52.Define the roles of the blood cell types and describe the life cycle of red blood cells.
	
Chapter 10, Sections 1 -
2
	

	53. Explain the significance of blood types (groups) to transfusion by describing antigens and the ABO
and Rh blood typing systems
	

Chapter 10, Section 3
	
Lab Exercise 11: Blood Typing

	54.Define and describe the roles vascular spasm, platelet plug, and coagulation (clotting) in hemostasis
	
Chapter 10, Section 4
	

	55.Describe the steps in the production of a platelet plug and how plug development is limited including the significance of contact with damaged tissue, secretion of chemical agents, and the endothelial cells
	


Chapter 10, Section 4
	

	56.Describe the blood clot development, the major differences between the extrinsic and intrinsic pathways, pathway initiation, the roles of prothrombin, thrombin, fibrinogen, and fibrin, fibrin polymerization, and clot retraction
	


Chapter 10, Section 5
	

	57.Explain the significance of blood flow and the character of the endothelial lining in the physiologic and pathologic initiation of the intrinsic pathway
	

Chapter 10, Section 5
	

	58.Discuss the factors that limit clot growth and facilitate clot dissolution including anti-thrombin III, heparin-like molecules on the surface of endothelial cells, plasminogen, and plasminogen activators
	

Chapter 10, Section 5
	



OT36 Learning Outcomes: 1, 3, 4, 6, 7 LAB
Cardiac Cycle
OT36 Learning Outcomes: 1, 2, 5, 6, 7, 8 OT36 Lab Outcomes: 1-5

[bookmark: Week_9,_Section_8]Week 9, Section 8

LECTURE CONTENT

	Course Objective:
Number and Description
	

eBook Reading:
	

Laboratory Manual

	59.Explain the processes of inspiration and expiration, by discussing the muscles involved and elastic recoil, as well as the pressure and volume changes that occur during these processes including changes in thoracic volume, intrapleural pressure, pulmonary volume, and intrapulmonic pressure
	


Chapter 11, Sections 1 -
2
	

	60.Explain lung compliance and airway resistance and how these affect ventilation.
	Chapter 11, Sections 3 -
4
	

	61. Explain the relationship between lung compliance and airway resistance in terms of obstructive airway diseases (COPD) and restrictive airway diseases (ARDS)
	

Chapter 11, Section 3 -
4
	

	62.Define the following respiratory system capacities: resting tidal volume, inspiratory reserve volume, expiratory reserve volume, vital capacity, total lung volume, inspiratory capacity, functional residual volume, residual volume, and dead space
	


Chapter 11, Section 5
	


Lab Exercise 12: Respiratory Capacities

	63.Explain alveolar gas exchange by discussing the respiratory membrane, the partial pressure gradients, and ventilation-perfusion coupling
	

Chapter 11, Section 6
	

	64.Discuss oxygen transport including the significance of dissolved oxygen, oxyhemoglobin, the Bohr effect, the effects of hydrogen ions (pH), carbon dioxide and temperature on hemoglobin’s affinity for oxygen as well as the impact of differences in pH, carbon dioxide, and temperature at the lungs and tissues on oxygen	transport
	




Chapter 11, Section 7
	

	65.Discuss carbon dioxide transport including the significance of dissolved carbon dioxide, carbon dioxide bound to hemoglobin, and the biochemical conversion of carbon dioxide molecules into bicarbonate ions, as well as describing how carbon dioxide transport is linked to oxygen transport
	



Chapter 11, Section 7
	


Pictorial Study Guide figure 13: The Carbon Dioxide Transport Equation

	66.Summarize the properties of hemoglobin including those that produce interrelationships between oxygen transport, carbon dioxide transport, and plasma buffering (i.e. the effects of carbon dioxide and hydrogen ion binding on oxygen transport), as well as the impact of carbon monoxide on oxygen transport
	


Chapter 11, Sections 7
and 8
	




	Number and Description
	eBook Reading:
	Laboratory Manual

	67.Describe the production of rhythmic ventilation by the respiratory centers of the medulla and the pons, and the significance of the Hering-Breuer reflex to respiratory function
	

Chapter 11, Section 9
	

	68.Discuss the control of ventilation by the pH, CO2, O2 chemoreceptors, including the relative sensitivities of these chemoreceptors to blood chemistry changes and the significance of the chemoreceptor mediated changes in ventilation to blood oxygen and pH homeostasis
	



Chapter 11, Section 10
	Application Section 8: Respiratory Chemoreceptors
Pictorial Study Guide figure 14: Respiratory
Chemoreceptors

	69.Describe the respiratory system changes that occur during exercise and altitude adaptation
	
Chapter 11, Section 11
	



OT36 Learning Outcomes: 1-8 LAB
Blood Typing
OT36 Learning Outcomes: 1, 3, 4, 6, 7 OT36 Lab Outcomes: 1-5

Lab Quiz Review N/A

[bookmark: Week_10_and_11,_Section_9]Week 10 and 11, Section 9

LECTURE CONTENT

	Course Objective:
Number and Description
	

eBook Reading:
	

Laboratory Manual

	70.Define pH and state the normal pH range for urine and arterial blood
	
Chapter 12, Section 1
	

	71.Explain pH homeostasis by describing how buffers, the respiratory system, and the renal system stabilize blood pH including the time course over which each acts and the expected responses of each to increased and decreasedblood pH
	


Chapter 12, Section 2
	Appendix B: Homeostatic Relationships
Appendix C: Cause and Effect Relationships



	Course Objective:
Number and Description
	

eBook Reading:
	

Laboratory Manual

	

72.Explain and be able to differentiate between respiratory and metabolic acidosis as well as respiratory and metabolic alkalosis by describing the causative elements in each, the respiratory responses to the metabolic disorders, and the expected blood pH and blood carbon dioxide in each
	




Chapter 12, Sections 3 -
4
	Pictorial Study Guide figure 15: Acidosis: Respiratory and Metabolic
Application Sections 9, 10: Acid/Base Balance Parts I and II
Lab Exercise 14: Blood Gas and pH Homeostasis

	73.Discuss the normal body temperature recorded orally, axillary, otically, and rectally as well as the thermal mechanisms that influence body temperature (radiation, conduction, convection and evaporation)
	


Chapter 13, Section 1
	

	74.Explain body temperature homeostasis by discussing the thermoreceptors, thermoregulatory effectors, responses to thermal stress (both heat and cold), thermal injuries (both heat injuries and hypothermia), and fever
	

Chapter 13, Sections 2
and 3
	
Application Section 11: Thermo-regulation
Lab Exercise 13:
Thermoregulation



OT36 Learning Outcomes: 1-8 LAB
Lab Quiz One N/A

Respiratory Capacities
OT36 Learning Outcomes: 1, 3, 4, 6, 7, 8
OT36 Lab Outcomes: 1, 2, 4, 5

[bookmark: Unit_4]Unit 4
Week 12 and 13, Section 10

LECTURE CONTENT

	Course Objective:
Number and Description
	

eBook Reading:
	

Laboratory Manual

	75.Enumerate the homeostatic roles of the renal system and briefly define filtration, reabsorption, and secretion
	
Chapter 14, Sections 1,
2 and 3
	



	Course Objective:
Number and Description
	

eBook Reading:
	

Laboratory Manual

	76.Explain glomerular filtration by discussing permeability, glomerular hydrostatic pressure, Bowman’s space hydrostatic pressure, plasma osmotic pressure, net filtration pressure, glomerular filtration rate (GFR), composition of filtrate, autoregulatory responses to changes in blood pressure, and tubular osmolarity, including constriction/dilation of arterioles
	




Chapter 14, Sections 4 -
6
	

Pictorial Study Guide figure 16: Renal Auto- regulation
Appendix F: Summary of GFR Regulation

	77.Describe the site and mechanism of the reabsorption of most organic and biochemical elements of the filtrate
	

Chapter 14, Section 7
	

	78.Describe the reabsorption of water and sodium including the roles of active transport, osmosis, the proximal convoluted tubule, the descending limb of the loop of Henle, the ascending limb of the loop of Henle, the counter current mechanism, the collecting duct, and antidiuretic hormone
	


Chapter 14, Sections 7 -
8
	

	79.Describe the sites and mechanisms of the secretion of organic compounds, H+, and K+
	
Chapter 14, Section 9
	

	80.Explain urine elimination by discussing ureter peristalsis, bladder filling, the micturition reflex, muscle contractions, and relaxation of urethral sphincters, facilitation, and inhibition of reflex
	

Chapter 14, Section 10
	

	81.Describe the roles of ADH and ANF in water balance including how water excess and deficit affects the secretion of these hormones, and their effects on thirst and the renal system
	

Chapter 15
	

Appendix F: Summary of Fluid and Electrolyte Balance

	
82.Explain sodium balance, potassium balance, and the regulation of osmolarity by discussing ADH, ANF, and aldosterone including the conditions that stimulate the secretion of these hormones and the effects of these hormones on the renal system
	



Chapter 15
	Appendix F: Summary of Fluid and Electrolyte Balance
Lab Exercise 15: Fluid and Electrolyte Balance and Renal Function

	83.Integrate the short-term management of blood pressure by cardiac output and vascular tone changes (objective number 50) with the long-term management by the renal system including the effects of the renin-angiotensin-aldosterone system and ADH
	

Chapter 9, Section 5 - 7
Chapter 15
	
Appendix F: Summary of Blood Pressure Regulation
Lab Exercise 15: Fluid and Electrolyte Balance and Renal Function



OT36 Learning Outcomes: 1, 3, 4, 5, 6, 7 LAB
Blood Gas and pH Homeostasis
OT36 Learning Outcomes: 1, 2, 3, 6, 7, 8
OT36 Lab Outcomes: 2, 4, 5

Fluid and Electrolyte Balance
OT36 Learning Outcomes: 1, 2, 3, 6, 7
OT36 Lab Outcomes: 2, 4, 5

[bookmark: Week_14,_Section_11]Week 14, Section 11

LECTURE CONTENT

	Course Objective:
Number and Description
	

eBook Reading:
	

Laboratory Manual

	84. Explain the body’s utilization of carbohydrates, fats, and proteins and explain how nitrogen balance can be evaluated and used as an indication of protein metabolism within the body
	
Chapter 16, Sections 1
and 2
	Pictorial Study Guide figure 17: Nitrogen Balance, Appendix D: Nutrient Physiology

	85. Discuss the nutrient requirements of the body including the currently recommended intake of carbohydrates, fats and proteins, as well as the roles the essential amino acids, the various vitamins, the major minerals, and the trace minerals.
	


Chapter 16, Sections 1 -
4
	

	86.Discuss the roles of the major hormones and neurotransmitters affecting food intake
	
Chapter 16, Section 5
	

	87.Explain the role of the oral cavity in digestion including the significance of mastication and the salivary glands, as well as the mechanisms of the salivary and swallowingreflexes
	

Chapter 16, Section 6
	

Pictorial Study Guide Figure 19

	88.Explain digestion in the stomach by discussing the roles of gastrin, histamine, hydrochloric acid, and pepsinogen; and discussing the regulation of digestive processes in the stomach and intestine by gastrin and histamine as well as the gastric inhibitory hormones (gastric inhibitory peptide, secretin, cholecystokinin) during the cephalic, gastric, and intestinal phases of gastric regulation
	





Chapter 16, Section 7
	



Pictorial Study Guide figure 18: Phases of Gastric Regulation, Appendix F: Summary of Digestion

	89.Explain digestion in the small intestine by discussing the roles of pancreatic, liver (the bile), and small intestine excretions
	
Chapter 16, Sections 8
and 9
	

Application Section 12: Digestion



	Course Objective:
Number and Description
	

eBook Reading:
	

Laboratory Manual

	89.Explain digestion in the small intestine by discussing the roles of pancreatic, liver (the bile), and small intestine excretions
	
Chapter 16, Sections 8
and 9
	
Application Section 12: Digestion

	

90.Summarize the digestive process for carbohydrates, proteins and lipids including the sites of chemical digestion, end products of digestion, and mechanism of absorption
	


Chapter 16, Sections 10
and 11
	Pictorial Study Guide figure 19: Digestive Enzymes and Related Chemicals
Appendix F: Summary of Digestion Lab Exercise 16: Digestive Physiology

	91.Describe lipoproteins and discuss the roles of chylomicrons, VLDL, LDL, and HDL in the distribution of triglycerides and cholesterol
	

Chapter 16, Section 11
	

	92.Explain the functions of the large intestine by discussing water and electrolyte absorption, potassium secretion, Vitamin K absorption, and fecal formation and thedefecation reflex
	

Chapter 16, Section 12
	




OT36 Learning Outcomes: 1-7 LAB
Digestion
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[bookmark: LECTURE_CONTENT]LECTURE CONTENT

	Course Objective:
Number and Description
	

eBook Reading:
	

Laboratory Manual

	93. Explain pregnancy and development by discussing the blastocyst, trophoblastic layer, inner cell mass, implantation, embryonic stage of development, fetal stage of development and parturition
	
Chapter 17, Sections 1 -
4
	

	94. Discuss the production of sperm and semen, and transport of the sperm
	
Chapter 17, Section 5
	

	95. Explain the reproductive endocrinology of spermatogenesis by discussing the roles of GnRH, LH, FSH, testosterone and feedback in the maintenance of the testes and production of sperm
	

Chapter 17, Section 5
	

	96. Discuss ovum maturation, endometrial development and transport of the ovum within the fallopian tubes
	
Chapter 17, Sections 2
and 6
	



	97. Explain the endocrinology of oogenesis and endometrial development by discussing cyclic changes in, and roles of, GnRH, LH, FSH, estrogen, progesterone, hCG, and feedback in the production of ova, ovulation, the development of the endometrium, the maintenance of the endometrium, and the maintenance of pregnancy
	




Chapter 17, Section 6
	

Pictorial Study Guide figure 20 Parts 1 and 2: Female Reproductive Cycle and Pregnancy, Appendix F: Summary of Female Reproductive Endocrinology

	98.Explain the process of fertilization by discussing gamete viability, capacitation, the acrosomal reaction, the site of fertilization, penetration of corona radiata, the cortical reaction, nuclear changes, and the product of conception
	


Chapter 17, Section 7
	

	99.Explain the physiology of various birth control methods
	
Chapter 17, Section 8
	

	100.Discuss issues of lifespan physiology including sex determination, and the major biological changes associated with adolescence, menopause, andropause and aging, including hormonal changes, reproductive competence, and secondary sexual characteristics
	

Chapter 17, Sections 3
and 9
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