LIFE AND PHYSICAL SCIENCES
Student Learning Outcome Alignment Form

Course Prefix/Number: BIOL 1308

Course Title: Biology for Non-Science Majors |

animal cells, and identify major cell
structures.

each type of cell. Students are required to determine cell
size of onion cells by calculation. Students work in groups of
four and submit a written lab report. (See Attached Activity)

Core Objective Course SLO General Learning Activities Assessment

Critical Thinking Skills SLO #1)Distinguish between Lab 4—Students study cell components by microscopic Report and

prokaryotic, eukaryotic, plant and observation and compare plant and animal cells drawing attached
animal cells, and identify major cell each type of cell. Students are required to determine cell rubric
structures. size of onion cells by calculation. Students work in groups

of four and submit a written lab report. (See Attached

Activity)

Communication Skills SLO #1)Distinguish between Lab 4—Students study cell components by microscopic Report and
prokaryotic, eukaryotic, plant and observation and compare plant and animal cells drawing attached
animal cells, and identify major cell each type of cell. Students are required to determine cell rubric
structures. size of onion cells by calculation. Students work in groups of

four and submit a written lab report. (See Attached Activity)
Empirical & Quantitative | SLO #1)Distinguish between Lab 4—Students study cell components by microscopic Report and
Skills prokaryotic, eukaryotic, plant and observation and compare plant and animal cells drawing attached
animal cells, and identify major cell each type of cell. Students are required to determine cell rubric
structures. size of onion cells by calculation. Students work in groups of
four and submit a written lab report. (See Attached Activity)
Teamwork SLO #1)Distinguish between Lab 4—Students study cell components by microscopic Report and
prokaryotic, eukaryotic, plant and observation and compare plant and animal cells drawing att]jChed
rupric




CRITICAL THINKING VAI_U E RUBRIC

Adapted for Texarkana College from the AAC&U Critical Thinking VALUE Rubric

Definition
Critical thinking is a habit of mind characterized by the comprehensive exploration of issues, ideas, artifacts, and events before accepting or formulating an opinion or
conclusion.

Does Not Meet Any Meets Few Meets Expectations Exceeds Some Exceeds All
Expectations Expectations Expectations Expectations
1 2 3 4 5
Explanation of Issues Did not state issue. Issue is stated without Issue is stated but Issue is stated, described, Issue is stated clearly and
clarification or description leaves some and clarified so that described

description.

terms undefined,
ambiguities unexplored,
boundaries undetermined
and/or backgrounds
unknown.

understanding is not
seriously impeded by
omissions.

comprehensively,
delivering all relevant
information necessary for
full understanding.

Evidence

Does not identify the
basic components of an
issue

Information is taken from
sources without any
interpretation. Viewpoints
of experts are taken as
fact, without question

Information is taken from
sources with some
interpretation but not
enough to develop a
coherent analysis or
synthesis.

Information is taken from
sources with enough
interpretation to develop
a coherent analysis or
synthesis.

Information is taken from
sources with enough
interpretation to develop
a comprehensive analysis
or synthesis.

Influence of Context and
Assumptions

Did not show awareness
of the issue.

Show an emerging
awareness of present
assumptions.

Questions some
assumptions. ldentifies
relevant information
when presenting a
position.

Identifies own and others’

assumptions and several
relevant contexts when
presenting a position.

Thoroughly analyzes own
and others’ assumptions
and carefully evaluates the
relevance of contexts
when presenting a
position.

Student’s Position

Takes no position on issue

Specific position is stated
but is simplistic and
obvious.

Specific position
acknowledges different
sides of an issue.

Specific position takes
into account the
complexities of an issue.
Others’ points of view are
acknowledged within
position.

Specific position is
imaginative. Limits of
position acknowledged.
Other points of view are
synthesized.




Conclusions and Related
Outcomes

Does not use previously
learned information in
new situations.

Conclusion is
inconsistently tied to
some of the information
discussed; related
outcomes are
oversimplified.

Conclusion is logically tied
to information; some
related outcomes are

identified.

Conclusion is logically tied
to a rage of information,
including opposing
viewpoints; related
outcomes are identified
clearly

Conclusions and related
outcomes are logical and
reflect student’s informed
evaluation and ability to

place evidence and
perspectives discussed in
priority order




Communication RUBRIC
Adapted for Texarkana College from the AAC&U Critical Thinking VALUE Rubric and Making Learning Real

Definition
Written communication is the development and expression of ideas in writing.
Oral Communication is a prepared, purposeful presentation designed to increase knowledge, to foster understanding, or to promote change in the listeners’ attitudes, values,
beliefs, or behaviors.
Visual Communication is the use of images to persuade, entertain, inform, and enlighten an observing audience of products, ideas, and messages.

Does Not Meet Any
Expectations
1

Meets Few
Expectations
2

Meets Expectations

3

Exceeds Some
Expectations
4

Exceeds All
Expectations
5

Quality of Information
and Organization

Presentation lacks main
points and related details.
Information lacks
connection to the
presentation topic.
Information is not
organized.

Main points are not clear
and lack significant detail.
Some information is
linked to the presentation
topic. Information is
loosely organized.

Main points are
somewhat clear but could
use more detail. Most
information is linked to
the presentation topic.
Information is organized.

Main points are clear and
detailed. Information is
linked to presentation
topic. Information is well
organized.

Main points are very clear
and very detailed.
Information is directly
linked to presentation
topic. Information is very
organized.

Nonverbal
Communication

Speaker appears very
uneasy and insecure.
Speaker faces away from
the audience or makes no
eye contact. Speaker
appears disengaged from
the audience. Speaker
uses few body motions or
gestures or has gestures
or movements that
distract the audience.

Speaker appears uneasy
and somewhat insecure.
Speaker rarely faces the
audience or makes eye
contact. Speaker rarely
appears to be engaging
with the audience.
Speaker uses few body
motions or has gestures
or movements that
distract the audience..

Speaker appears generally
at ease and confident.
Speaker sometimes faces
the audience and
maintains eye contact.
Speaker sometimes
appears to be engaging
with the audience.
Speaker’s body motions
and gestures neither
support nor detract from
presentation.

Speaker appears fairly
comfortable and
confident. Speaker
generally faces the
audience and maintains
good eye contact. Speaker
generally appears to be
engaging with the
audience. Speaker uses
body motions and
gestures well.

Speaker appears very
comfortable and
confident. Speaker
consistently faces the
audience and maintains
good eye contact. Speaker
consistently appears to be
engaging with the
audience. Speaker uses
body motions and
gestures very effectively.

Quality of Verbal
Communication

Speaker’s voice is
consistently too weak or
too strong. Speaker fails

to use inflections to
emphasize key points and
create interest or often
uses inflections

Speaker’s voice is
frequently too weak or
too strong. Speaker rarely
uses inflections to
emphasize key points and
create interest or speaker
sometimes uses

Speaker’s voice is
generally steady strong
and clear. Speaker
sometimes uses
inflections to emphasize
key points and create

Speaker’s voice is steady,
strong, and clear. Speaker
often uses inflections to
emphasize key points and
create interest. Speaker’s
talking pace is mostly
appropriate.

Speaker’s voice is very
confident, steady, strong,
and clear. Speaker
consistently uses
inflections to emphasize
key points or to create
interest. Speaker’s talking




inappropriately. Speaker’s
talking paces is
consistently too slow or
too fast.

inflections
inappropriately. Speaker’s
talking pace is often too
slow or too fast.

interest. Speaker’s talking
pace is appropriate.

pace is consistently
appropriate.

Visual Tools

Visual aids demonstrate
no creativity or clarity and
are often difficult to read.
Presentation is weakened

by the visual tools.

Visual aids have limited
creativity or clarity or are
sometimes difficult to
read. Presentation is not
enhanced by the visual
tools.

Visual aids are reasonably
creative, clear, and easy
to read. Presentation is
sometimes enhanced by

the visual tools.

Visual aids are usually
creative, clear, and easy
to read. Presentation is
often enhanced by the

visual tools.

Visual aids are very
creative, clear, and easy
to read. Presentation is

consistently enhanced by
the visual tools.

Appropriate Use of
Vocabulary

Few or no terms are
included in the
presentation. May or may

Several terms are
included in the
presentation. May or may

Most terms are included
in the presentation.
Generally used

All terms are included in
the presentation. Used
effectively. Used in

All terms are included in
the presentation. Used in
unique and creative ways.

not be used not be used appropriately. Generally context. Used in context
appropriately. Lacks appropriately. May lack used in appropriate
context. context. context.

Precision and Detail in
Documents Produced

Written documents have

numerous errors and lack

detail. Little carte taken in
the production.

Documents may have
some errors and show
some detail. Some care
has been taken in
production.

Evident that written
documents are correct
and show a general
attention to detail and
accuracy. General care
has been taken in
production.

Clearly evident that
written documents are
correct, detailed and
accurate. Care has been
taken in production.

Documents are clear,
well-constructed,
accurate, and show
attention to detail. Extra
care has been taken in the
production of written
documents.

Overall Presentational
Effectiveness

The presentation was
weak and not effective.

The presentation was
average and somewhat
effective.

The presentation was
good and effective.

The presentation was very
good and effective.

The presentation was
exceptional and
extremely effective.




Empirical and Quantitative Skills RUBRIC
Adapted for Texarkana College from the AAC&U Critical Thinking VALUE Rubric

Definition
The ability to formulate an inquiry that is scientific or mathematical in nature, and then manipulate and analyze numerical data and/or follow an investigative

process using empirical and/or quantitative reasoning to satisfy the inquiry and create informed conclusions.

Does Not Meet Any
Expectations
1

Meets Few
Expectations
2

Meets Expectations

3

Exceeds Some
Expectations
4

Exceeds All
Expectations
5

Identification

The purpose,
components, and
variables of the
investigation/project are
not identified.

The purpose,
components, and
variables of the
investigation/project are
somewhat identified.

The purpose,
components, and
variables of the
investigation/project are
mostly identified

The purpose,
components, and
variables of the
investigation/project are
clearly identified..

The purpose,
components, and
variables of the
investigation/project are
clearly identified.

Assimilation

The information that is
required for an analysis
of all investigative
components is not
evident. If applicable,
values are incorrectly
translated into variables
and no necessary
formulas are present.

The information that is
required for an analysis
of all investigative
components is
somewhat evident. If
applicable, values are
incorrectly translated
into variables and some
necessary formulas are
present.

The information that is
required for an analysis
of all investigative
components is mostly
evident. If applicable,
some values are
correctly translated into
variables and most
necessary formulas are
present.

The information that is
required for an analysis
of all investigative
components is evident.
If applicable, most
values are correctly
translated into variables
and all necessary
formulas are present.

The information that is
required for an analysis
of all investigative
components is clearly
evident. If applicable,
values are correctly
translated into variables
and all necessary
formulas are present.

Analysis

Most investigative or
quantitative components
are not scrutinized. The

steps followed are
illogical and/or irrelevant
to the desired result.
The proper tools/
technology were not
used and/or integrated
into the final product.
Any notation is not
consistent and not
defined.

Some investigative or
quantitative components
are scrutinized. Some
steps followed are
somewhat logical and
relevant to the desired
result. The proper tools/
technology were
somewhat used and not
integrated into the final
product. Any notation is
somewhat consistent
but not defined.

All investigative or
quantitative components
are somewhat
scrutinized. The steps
followed are mostly
logical and relevant to
the desired result. The
proper tools/ technology
were mostly used and
somewhat integrated
into the final product.
Any notation is mostly
consistent and defined.

All investigative or
quantitative components
are scrutinized. The
steps followed are
logical and relevant to
the desired result. The
proper tools/ technology
were used and mostly
integrated into the final
product. Any notation is
consistent and well
defined.

All investigative or
quantitative components
are methodically
scrutinized. The steps
followed are logical and
relevant to the desired
result. The proper tools/
technology were used
and well integrated into
the final product. Any
notation is consistent
and well defined.




A good summary of the

A concise summary of
the analysis is

A

partial summary of the

A summary of the

analysis is presented.

analysis is presented.
The presented

presented. The

Presentation

A summary of the
analysis is either
inadequately presented
or not presented at all.
The presented
information is mostly
incorrect, and/or of poor
quality, and/or the
terminology/figures are
inaccurate and/or hard
to understand. Few or
no visual
representations of
evidence are acceptably
scaled/ represent the
analysis findings.

information is somewhat

analysis is presented.
The presented

correct, of adequate
quality, and the
terminology/figures are
somewhat accurate and
relatively easy to
understand. Some
visual representations of
evidence are acceptably
scaled and represent
the analysis findings.

The integration of most

The presented

information is mostly
correct, of good quality,

and the

terminology/figures are
mostly accurate and
easy to understand.

Most visual

representations of
evidence are acceptably
scaled and represent
the analysis findings.

The coherent integration
of most steps of the

information is correct, of
good quality, and the

terminology/figures are
accurate and easy to

understand. Most visual
representations of
evidence are well-scaled
and/or well represent
the analysis findings..

The coherent integration
of all steps of the
investigation lead to an

presented information is
correct, of high quality,
and the
terminology/figures are
accurate and easy to
understand. All visual
representations of
evidence are well-scaled
and well represent the
analysis findings.

The coherent integration
of all steps of the
investigation lead to an
accurate, complete,

Application

The integration does not
include all steps of the
investigation and does
not lead to an accurate,
nor complete conclusion
that relates to the initial
investigative argument.

steps of the
investigation lead to a
somewhat accurate,
partially complete
conclusion that is
relative to the initial

investigative statement.

investigation lead to an
accurate, mostly
complete, acceptable
conclusion that is
relative to the initial

accurate, mostly
complete, relevant
conclusion that is
relative to the initial

relevant conclusion that
is relative to the initial
investigative statement.

investigative statement.

investigative statement.




Teamwork Skills RuBRic
Adapted for Texarkana College from the AAC&U Critical Thinking VALUE Rubric

Definition
Teamwork is behaviors under the control of individual team members, their manner of interacting with others on team, and the quantity and quality of
contributions they make to team discussions.

Does Not Meet Any | Meets Few Meets Expectations | Exceeds Some Exceeds All
Expectations Expectations Expectations Expectations
1 2 3 4 5
Contributes to Team Does not collect any Shares ideas but does not Offers new suggestions Offers alternative Helps the group move
Meetings relevant information; no advance the work of the to advance the work of solutions or forward by articulating

useful suggestions to
address team's needs;

group.

the group

courses of action that
build on the ideas of
others.

the merits of alternative
ideas or proposals

Facilitates the
Contributions of Team
Members

Often argues with team
mates; doesn't let
anyone else talk;
occasional personal
attacks and "put-downs";
wants to have things
done his way and does
not listen to alternate
approaches;

Engages group by taking
turns and listening to others
without interrupting.

Engages group by
restating

the views of other
members

and/or asking questions
for

clarification.

Engages group by
constructively building
upon or synthesizing the
contributions of others..

Engages group by both
constructively building
upon

and synthesizing the
contributions of others as
well as noticing when
someone is not
participating and inviting
him/her to engage.

Individual Contributions
Outside of Team
Meetings

Completes no assigned
tasks outside of team
meetings.

Completes some assigned
tasks by deadline.

Completes all assigned
tasks by deadline; work
accomplished
advances the project.

Completes all assigned
tasks by deadline; work
accomplished and is
thorough,
comprehensive, and
advances the project.

Completes all assigned
tasks by deadline; work
accomplished is
thorough,
comprehensive, and
advances the project.
Proactively helps other
team members
complete their assigned
tasks to a similar level
of excellence.

Fosters Constructive
Team Climate

Is argumentative and
does not work with the
team.

Supports a constructive
group climate by treating
other members respectfully.

Supports a constructive

group
climate by treating other

Supports a constructive

group
climate by treating other

Supports a constructive
group
climate by treating other




members respectfully
and

conveying a positive
attitude

about the group and its
work.

members respectfully,
conveying a positive
attitude

about the group and its
work,

and motivating other
group

members.

members respectfully,
conveying a positive
attitude

about the group and its
work,

motivating other group
members, and providing
assistance to group
members.

Responds to Conflict

Is not present enough
to engage in conflict.

Passively accepts alternate
viewpoints/ideas/opinions.

Redirects focus toward
common ground, toward
task

at hand (away from
conflict)..

Identifies and
acknowledges
conflict and stays
engaged

with it.

Addresses conflict directly
and helps to
manage/resolve itina
way that strengthens
overall group
cohesiveness.




W TEXARKANA COLLEGE

Syllabus: Concepts of Biology
Course Number: BIO 1408
Semester & Year: Fall 2012
Instructor Information
Name: Patricia L. Harman
Office: CHEM 225
Telephone: 903-823-3392
E-mail: patricia.harman@texarkanacollege.edu
Office Hours: 9:30-11 a.m. Tuesday/Thursday, 10-12 a.m. Friday
A schedule of my class and office hours is posted next to the door of my office. If I am not in
office, check the chemistry labs. | am generally in the chemistry building when not in class. Do
not hesitate to come by and see me if you need additional assistance.

Textbook Information

Inquiry into Life, 13" Edition, by Sylvia Mader, ISBN 978-0-07-340344-1

This text is also used for Biology 14009.

Inquiry into Life, 13" Edition Laboratory Manual, by Sylvia Mader, ISBN 978-0-07-729743-5,
is required (also used both semesters).

Additional learning materials may be provided by instructor.
http://www.mhhe.com/maderinquiry13

Student Learning Outcomes for the Course

1. Develop an understanding of human interrelationships with the environment.

2. Recognize common chemical reactions that occur in extracellular and intracellular
environments.

3. Recognize and describe the functional roles of organic molecules associated with living
organisms.

4. Demonstrate comprehension of cell structure and function by recognition of cellular
components and organelles and their roles in cell physiology.

5. Describe the processes which regulate movements of solute particles into and out of cells.
6. Describe the sequence of activities that occur in the cell cycle.

7. Recognize the activities that occur in mitosis and meiosis and contrast these cellular
divisions.

8. Describe the reactants, pathways, and end products that constitute cellular metabolism.

9. Describe the process of photosynthesis in autotrophic organisms.

10. Recognize and describe both morphologically and microscopically the root and stem
structures in plants, including complete and incomplete flowers and natural and artificial
reproduction methods.

11. Identify the types of tissues found in plants and explain their function.

12. Identify plant growth regulators that occur in plants and give the functions they perform.
13. Give the structural characteristics of viruses and subviroids including life cycles and their
impact on cellular organisms.

14. Give the structural characteristics of representatives of viruses and prions, domains,
Archae and Bacteria, Eukarya (Protists and Fungi) and describe their life cycles. State the


http://www.mhhe.com/maderinquiry13

ecological and economic significance of Kingdom Plantae.

15. Identify and recognize characteristic features of various phyla of the Animal Kingdom
and give their impact economically and ecologically.

16. Describe the three basic patterns of interactive behavior that occur in populations and
explain the impact that these relationships have within particular ecosystems.

17. Describe the terrestrial biomes found on earth in terms of climatic conditions, location,
and species composition.

18. Describe the common aquatic communities by location and composition.

19. Describe the nature and composition of ecosystems and explain the process of energy
flow and cycling.

20. Explain the need of environmental awareness on earth today as it relates specifically to
resource conservation, population growth, and environmental quality.

Student Requirements for Completion of the Course and Due Dates

Student progress in this course will be based on performance on lecture exams and projects and
your laboratory grade.

Lecture grade: Lecture exams will cover all material assigned in the textbook, all the material
covered in lecture, and any other assigned material. There are normally six major examinations
administered during this semester. This includes the final exam and all are equally weighted.
They will be comprehensive in nature and will consist of objective questions, short answer,
labeling diagrams, and essays. Most exams will be taken in the Testing Center. The lecture
component will contribute 70% of your final grade.

Laboratory grade: The laboratory grade will consist of any lab exams, lab reports, and projects.
Your laboratory performance accounts for 30% of your final grade.

Make-up exams & missed assignments: Make-up lecture exams will only be given when the
student has an excuse deemed acceptable by the instructor. Students will have one week in
which to take a make-up examination in the testing center. It is the responsibility of the student
to contact the instructor and arrange to make-up any missed work. Work not completed will be
assigned a grade of 0. There are NO dropped exam grades in lecture and students are
allowed only one make-up exam.

Extra credit: There will be opportunities to acquire extra credit in lecture and lab. Special
projects or activities will be offered in lecture. Some labs require materials or supplies that
students may bring from home for extra credit. All opportunities will be discussed in class.

Exams will be given about every three weeks. The following list indicates what chapters are
normally included on each exam.

Test 1 — Chapter 1, The Study of Life and portions of Chapters 33, 34, 35, and 36 (Behavior and
Ecology), and Chapter 2, The Molecules of Cells

Test 2 — Chapter 3 (Cell Structure), Chapter 4 (Membrane Structure and Function), and Chapter
5 (Cell Division)

Test 3 —Chapter 6 (Metabolism: Energy and Enzymes), Chapter 7 (Cellular Respiration), and
Chapter 8 (Photosynthesis)

Test 4 — Chapters 9, 10, and 29 — All chapters on Kingdom Plantae

Test 5 — Chapter 28 (Microbiology) and Chapters 30 & 31 (Kingdom Animalia)

Test 6 — FINAL EXAM — Comprehensive final that includes all material previously studied.



Student Assessment

Lecture grade: Lecture exams will cover all material assigned in the textbook, all the material
covered in lecture, and any other assigned material. There are normally six major examinations
administered during this semester. This includes the final exam and all are equally weighted.
They will be comprehensive in nature and will consist of objective questions, short answer,
labeling diagrams, and essays. Most exams will be taken in the Testing Center. The lecture
component will contribute 70% of your final grade.

Laboratory grade: The laboratory grade will consist of any lab exams, lab reports, and projects.
Your laboratory performance accounts for 30% of your final grade.

Extra credit: There will be opportunities to acquire extra credit in lecture and lab. Special
projects or activities will be offered in lecture. Some labs require materials or supplies that
students may bring from home for extra credit. All opportunities will be discussed in class.

Grading Scale

A standard grade scale will be used to assign final course grades.
90%+ - A 80% - B 70% - C 60% - D <60% - F

Class Schedule — this is a tentative schedule and subject to change.

Date Material to be covered Assignment

Aug. 22-23 Go over class syllabus, course pre-test Read chapter 1

Aug. 27-30 Chapter 1 lecture Read assigned sections

Sept. 3-11 Chapters 33, 34, 35, & 36 lecture Read Chapter 2

Sept. 12-20 Chapter 2 lecture Read Chapter 3
Study for Exam 1

Sept. 24-27 Chapter 3 lecture Read Chapter 4

Oct. 1-5 Chapter 4 lecture Read Chapter 5

Oct. 8-12 Chapter 5 lecture Read Chapter 6
Study for Exam 2

Oct. 15-18 Chapter 6 lecture Read Chapter 7

Oct. 22-25 Chapter 7 lecture Read Chapter 8

Oct. 29-Nov. 1 Chapter 8 lecture Read Chapter 28
Study for Exam 3

TBD Chapters 9, 10, & 20 Exam 4

Nov. 5-13 Chapter 28 lecture Read Chapters 30-31

Nov. 14- Dec. 4 | Chapters 30-31 lecture Study for Exam 5

Nov. 19-23 Thanksgiving Holiday No Classes

Dec. 5/6 Final Review Study for Final Exam

Dec. 10-13 FINAL EXAMS




Attendance Policy

As an adult, you are responsible for attending class and laboratories and being there on time. It
is to your benefit to be present at each class session. Roll will be checked at the beginning of
class. Anyone not present at that time will be counted absent. Students that come in late should
remind the instructor after class to mark them tardy instead of absent. Remember that absences
in lecture and laboratory add together. Refer to your student catalog to determine the
maximum allowed absences. After four unexcused absences in lecture and/or lab, the
instructor will contact you concerning your desire to remain in the course. Further
absenteeism may result in your being dropped from the course.

If it is necessary for you to miss class or lab, inform the instructor in advance if possible. You
can be given assignments to help keep current. Lab work is hard to make up—often resulting in
inconvenience for you and the instructor.

Attention! If you choose to just stop coming to class and choose to make an F, the last date you
attended will be listed on the final grade sheet and you will most likely have to pay back money
received from grants or scholarships.

Make-up Policy

Make-up lecture exams will only be given when the student has an excuse deemed acceptable
by the instructor. Students will have one week in which to take a make-up examination in the
testing center. It is the responsibility of the student to contact the instructor and arrange to
make-up any missed work. Work not completed will be assigned a grade of 0. There are NO
dropped exam grades in lecture and students are allowed only one make-up exam.

Academic Integrity Statement

Scholastic dishonesty, involving but not limited to cheating on a test, plagiarism, collusion, or
falsification of records will make the student liable for disciplinary action after being
investigated by the Dean of Students. Proven violations of this nature will result in the student
being dropped from the class with an “F”.

This policy applies campus wide, including TC Testing Center, as well as off-campus classroom
or lab sites, including dual credit campuses. This information can be found in the Student
Handbook at https://texarkanacollege.edu.

Disability Act Statement:

Texarkana College complies with all provisions of the Americans with Disabilities Act and
makes reasonable accommodations upon request. Please contact Larry Andrews at 903-823-
3283, or go by the Recruitment, Advisement, and Retention Department located in the
Administration building for personal assistance. If you have an accommodation letter from their
office indicating that you have a disability which requires academic accommaodations, please
present it to me so we can discuss the accommodations that you might need for this class. It is
best to request these changes at the beginning if not before the start of class so there is ample
time to make the accommodations.


https://texarkanacollege.edu/

Financial Aid:

Attention! Dropping this class may affect your funding in a negative way! You could owe
money to the college and/or federal government. Please check with the Financial Aid office
before making a decision.

Class Conduct

Students are expected to conduct themselves as adults. Any student who acts in such a manner
as to disturb class and interfere with the learning process will be expelled from the course with a
grade of “F”.

Regulations regarding cell phones and other electronic devices will be enforced. These are a
distraction to the learning process and should be turned off BEFORE coming to class. These
devices should be out of sight and not accessed during the class period.

Course Obijectives

1. Satisfy the lab science requirement for non-science majors.

2. Provide the student with sufficient background and knowledge, which should enable him/her
to successfully complete more advanced courses in life science.

3. Enable the student to acquire some basic learning processes that may be extended and
applied to other disciplines.

4. Encourage the development of an appreciation of all living things and the interconnected
relationships man has with all living organisms.

5. Develop a clear concept of the scientific method and its application in social issues.

This course examines the process and method of science applied to understanding biological
concepts at the molecular, cellular, organism, and community levels. There is a survey of major
groups of organisms with respect to their diversity in organization, processes, interactions, and
adaptations including human impact on the environment. The scientific method and social
applications of scientific information to related human issues are stressed throughout the
course. (This course is designed and recommended for non-science majors.)

Instructional Methods and Materials

This course meets for three hours of lecture/discussion and three hours of laboratory each week.
A traditional lecture/discussion method will be the primary means of instruction. Supplementary
printed materials, audiovisuals, and other “hands-on” materials or activities may be used to
enhance learning and understanding. The chapters to be covered in this course are:

Chapters 1-10, 28-31 and portions of 33-36. You will need a package of scantrons for lecture
exams.

Study guides and printed materials will be delivered to your TC email so you will need to check
that account often.



tructure and Function

Learning Outcomes

4.1 Prokaryotic versus Eukaryotic Cells
¢ Distinguish between prokaryotic and eukaryotic cells by description and examples. 42

4.2 Animal Cell and Plant Cell Structure
» Label an animal cell diagram, and state a function for the structures labeled. 43-44
¢ label a plant cell diagram, and state a function for the structures labeled. 45
e Use microscopic technigues to observe plant cell structure. 46

4.3 Diffusion
» Define and describe the process of diffusion as affected by the medium. 47
° Predict and observe which substances will or will not diffuse across a plasma membrane.  48-49

4.4 Osmosis: Diffusion of Water across Plasma Membrane
e Explain an osmosis experiment based on a knowledge of diffusion principles. 49-50
» Define isotonic, hypertonic, and hypotonic solutions, and give examples in terms of NaCl concentrations.  50-51
» Predict the effect of different tonicities on animal (e.g., red blood) cells and on plant (e.g., Flodea) cells.  51-53

4.5 pH and Cells
» Predict the change in pH before and after the addition of an acid to nonbuffered and buffered solutions. 54-55

e Suggest a method by which it is possible to test the effectiveness of antacid medications. 55

introduction

The molecules we studied in Laboratory 3 are not alive—the basic units of life are cells. The cell theory
states that all living things are composed of cells and that cells come only from other cells. While we are
accustomed to considering the heart, the liver, or the intestines as enabling the human body to function, it
is actually cells that do the work of these organs.

Figure 2.10 shows human cheek epithelial cells as viewed

by an ordinary compound light microscope available in general 8 Planning Ahead 7o save time, your nsiructor

may have you start a boiling water bath (page 49)

biology laboratories. It shows that the content of a cell, called and the potato strp experiment (page 53) al the
the cytoplasm, is bounded by a plasma membrane. The plasma beginning of the faboratory.

membrane regulates the movement of molecules into and out of
the cytoplasm. In this lab, we will study how the passage of water into a cell depends on the difference
in concentration of solutes (particles) between the cytoplasm and the surrounding medium or solution.
‘The well-being of cells also depends upon the pH of the solution surrounding them. We will see how a
buffer can maintain the pH within a narrow range and how buffers within cells can protect them against
damaging pH changes.

Because a photomicrograph shows only a minimal amount of detail, it is necessary to turn to the
electron microscope to study the contents of a cell in greater depth. The models of plant and animal cells
available in the laboratory today are based on electron micrographs.

4-1 Laboratory 4  Cell Structure and Function 4




4.1 Prokaryotic versus Eukaryotic Cells

Allliving cells are classified as either prokaryotic or eukaryotic. One of the basic differences between the two
types is that prokaryotic cells do not contain nuclei (pro means “before”; karyote means “nucleus”), while
eukaryotic cells do contain nuclei (eu means “true”; karyote means “nucleus”). Only bacteria (including
cyanobacteria) and archaea are prokaryotes; all other organisms are eukaryotes.

Prokaryotes also don’t have the organelles found in eukaryotic cells (Fig. 4.1). Organelles are
small, membranous bodies, each with a specific structure and function. Prokaryotes do have cytoplasm,
the material bounded by a plasma membrane and cell wall. The cytoplasm contains ribosomes, small
granules that coordinate the synthesis of proteins; thylakoids (only in cyanobacteria) that participate in
photosynthesis; and innumerable enzymes. Prokaryotes also have a nucleoid, a region in the bacterial cell
interior in which the DNA is physically organized but not enclosed by a membrane.

Figure 41 Prokaryotic cell.
Prokaryotic cells lack membrane-bounded organelles, as well as a nucleus. Their DNA is in a nucleoid region.

Ribosome:
site of prolein synthesis

) BN Fimbriae:
hairlike bristles that
allow adhesion to
surfaces

Nucleoid:
location of the bacterial
chromosome

<= Plasma membrane:
sheath around cytoplasm
that regulates entrance
and exit of molecules

Cell wall:
covering that supports,
shapes, and protects cell

Capsule:
gel-like coating outside
cell wall

Flagellum:

rotating filament present
in some bacteria that
pushes the cell forward

Escherichia coli

Observation: Prokaryotic/Eukaryotic Cells
Two microscope slides on display will show you the main difference between prokaryotic and eukaryotic cells.
1. Examine a prepared slide of a bacterium. There are no nuclei in these cells.
2. Examine a prepared slide of cuboidal cells from a human kidney (see page 147). Can you make out a

nucleus?
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I iy 4.2  Animal Cell and Plant Cell Structure

Fable 4.1 lists the structures found in animal and plant cells. The nucleus in a eukaryotic cell is bounded
by a nuclear envelope and contains nucleoplasm. The cytoplasm, found between the plasma membrane

T and the nucleus, consists of a background fluid and the organelles, such as the n ucleolus, endoplasmic
reticulum, Golgi apparatus, vacuoles and vesicles, lysosomes, peroxisome, mitochondrion, and chloroplast.

Name Composition Function
Cell wall” Contains cellulose fibrils Provides support and protection
Plasma membrane Phospholipid bilayer with embedded Outer cell surface that regulates
proteins entrance and exit of molecules
Nucleus Enclosed by nuclear envelope; Storage of genetic information;
contains chromatin (threads of DNA synthesis of DNA and RNA
and protein)

Nucleolus Concentrated area of chromatin Produces subunits of ribosomes
Ribosome Protein and RNA in two subunits Carries out protein synthesis
Endoplasmic reticulum (ER) Membranous, flattened channels Synthesis and/or modification of

and tubular canals; rough ER and proteins and other substances;
smooth ER transport by vesicle formation

Rough ER Studded with ribosomes v Protein synthesis

Smooth ER Lacks ribosomes Synthesis of lipid molecules
Golgi apparatus Stack of membranous saccules Processes, packages, and

distributes proteins and lipids
Vesicle/vacuole Membrane-bounded sac; large central Stores and transports substances
vacuole in plant cells*
Lysosome Vesicle containing hydrolytic enzymes Digests macromolecules and cell
parts
Peroxisome Vesicle containing specific enzymes - Breaks down fatty acids and converts
resulting hydrogen peroxide to water
Mitochondrion Bounded by double membrane; . Cellular respiration,
inner membrane is cristae producing ATP molecules
Chloroplast Membranous grana bounded by Photosynthesis,
double membrane producing sugars
Cytoskeleton Microtubules, intermediate filaments, Maintains cell shape and assists
actin filaments movement of cell parts
Cilia and Ragella Attachments supported by microtubules Movement of cell
= Centrioles™ in centrosome Microtubule-containing, cylindrically Centrioles organize microtubules in
shaped organelle in a structure of cilia and flagella; centrosome
o complex composition. organizes microtubules in cell
i’? "Plant cells only

Animal cells only

Study Table 4.1 to determine structures that are unique to plant cells and unique to animal cells, and write
them below the examples given.

Plant Cells Animal Cells
Unique structures: 1. Large central vacuole L. Small vacuoles

2. 2.

3.
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Animal Cell Structure

Label Figure 4.2. With the hel p of Table 4.1, give a function for each labeled structure.

Structure Function

Plasma membrane S
Nucleus __ —
Nucleolus ___ -

Endoplasmic reticulum _____ -
_ -
Rough ER ————— o
g —_—
Smooth ER _____ _—
—_—

Golgi apparatus —
Vesicle -
Lysosome _ _ —

Mitochondrion

Centrioles in centrosome

Cytoskeleton ———

Figure 4.2 Animal cell structure.

44
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Plant Cell Structure
Label Figure 4.3. With the help of Table 4.1, give a function for each labeled structure unique to plant cells.
Structure Function

Cell wall

Central vacuole, large

Chloroplast

Figure 4.3 Plant cell structure. \\ )
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After about 5 minutes, at the end of the experiment,

10. You will note a color change. Record the color of the bag
contents in Table 4.3,

L. Mark off a test tube at 1 cm and 3 cm.
12. Draw solution from near the bag and at the bottom of the
beaker for testing with Benedict’s reagent. Fill the test tube to
the first mark with this solution. Add Benedict’s reagent to the 3 cm m
3 for 5 to 10 minutes, observe any color ch

L

A Benedict’s reagent Exercise care in
using this chemical. It is highty corrosive. if
any shoutd spifl on your skin, wash the area with

mild soap and water. Follow your instructor's
dirsctions for its disposal.

ark. Heat in a boiling water bath
ange, and record your results as + or - in Table 4.3. (Optional
are stick with chart provided by

use of glucose test strip: Dip glucose test strip into beaker. Comp
instructor.)

o 13. Remove the dialysis bag from the beaker.
i manner directed by your instructor.

Dispose of it and the used Benedict's reagent solution in the

Py
U At Start of Experiment At End of Experiment
Ea
U Contents Color Color Benedict’s Test Conclusion
Bag Ghlicose
sk, Starch '
Ty
. MMN_M_MW
Beaker Water
lodine

Conclusions: Solute Diffusion Across the Plasma Membrane

» Based on the color change noted in the b
membrane from the beaker to the b
o From the results of the Benedict's te
the dialysis membrane from the b

ag, conclude what solute diffused across the dialysis
ag, and record your conclusion in Table 4.3.
st on the beaker contents, conclude what solute diffused across
ag to the beaker, and record your conclusion in Table 4.3,

v ¢ Which solute did not diffuse across the dialysis membrane from the bagto the beaker? ____
S N
o How do you know? — _
—_—
o T

4.4  Osmosis: Diffusion of Water Across Plasma Membrane

Osmosis is the diffusion of water across the plasma membrane of a cel
tollows its concentration gradient and moves from the area of higl
concentration.

1. Just like any other molecule, water
1er concentration to the area of lower

Experimental Procedure: Osmosis
To demonstrate osmosis, a thistle tube is covered with a membrane at its lower opening and partially filled
with 50% corn syrup (starch solu tion) or a similar substance. The whole apparatus is placed in a beaker
containing distilled water (Fig. 4.7). The water concentration in the beaker is 100%. Water molecules can
move freely between the thistle tube and the beaker.

Laboratory 4  Cell Structure and Function 49




o ,\‘\,,‘;

Vi,
i

ik,
Ea)

T

7

oL+ uonouNg pue auMonng o0 4 Alojeloqe] 0S

(787 81 99s) 101RM JO JUBWEAOW JoU OU STalatp ‘uonnjos sruolost ue ur paded are S|190
UIUM 1199 a1y se (1a3em jo ar0jatay PU®B) 91N[0S JO LONRIIUIUOD duires Ui SEY UOHN[OS DIUCOST Uy o

1199 91 apisut yum paredwion (9o
OU) OPISING ‘(19)eM ) JUIAJOS JO OS[R 210ja1o1 pue ‘(sapn.ed) aynjos jo wonenuesuos ORI O ST AydTUo],

s|le9 uj Ayoruog

PuBiquLwarqeautod Ajfenusiagip e ssoioe

UONRINUIDUOD 10JeM JO vaie 91 O UORIIUIDUOD Ia)em Jjo eare ) wrox

POAOWLIBIEM "TONRNUAIU0D JUIAJOS JO SwrTa) UL-9S01aqn) 91SIY) aU3 Ut [9AD] To1eM a1 Aym urerdxy o

1AL Y1 01 90N BIISTY 91 WX dURIGLUATY OUI SSOIDE DAOW 0} J|qE aq

SAnovow yoIess 951ey 1, upinom Ay, ————— ¢9qRI ANSIYI ) 0IUL 19IBM JO JUIIIAOL 10U B uaaq

IABL 194 pInom 1adeaq a3 01 aqmy PBSIYL 91 woly pasow dniks oo ur say NOBOW YDILIS DY) J| o

'L 9INBLY Ut sMoLTe a1y BUTUTUIEXD 103JB |, JUaWaA0w 19U, Aq Jueawu st yeym urejdxy
S ¢191BM JO JUDUIDAOWL 19T © 9191} SBM U0 NP Yorym uy e

SIsowsQ :suoisnjouoy

AU/ W = ssuon ipuoo asay) fopun sisowtso jo poads ayy ayemnofen g

W

snurwr Oy Ur sjaaemn ey MO sInseawr pue ‘aqm ANISIY) A ul pin b]”O |9AD] Y) AION |

181BM JO JUBWBAOW g

19xEaq U
) sl .
18Yy 2 OUBIQUIBW —iile e . diojeg e
agn )
3fIsIy) wl o 1a1em
anjos 1arem
uonnos
drudAs wioo

S

AN BIISIUL 8L Ul SBSL UONNJOS BY) 4O [9A8] BU} 's3INdsj0W Jsjem Bujwooul sy 0 8NQ "D "s8inosjoLl usiem 10 abejuadiad
19MO] B S| 248y) 8laym ‘sqny ansiy; syy JO 8pISUI BYI PJEMO} J81EM JO JUBLLIBAOW 18U B StaJsy | "suonoaup yloq ur ybnouyy
sossed (smodle) Jajem sy ng ‘suBIquIBW By YBnouyy ssed oy SIGBUN SI 8INjOS By "q Usjem PB(IASID SUIRILOD Jaeaq

‘UohBAISUOWSP SISOWSO 2 2unbiy

G



LS UOoROUN-| PUB 8IMoNAg 180+ AlojeioqeT) L-1

o

N

uoneuejdxy AQISIA Jund Anowog aqny

urid 8y 995 10UWRD 10 URD NOA AYM $'F 3R], JO UWN|od 1oy ay) ur uiejdxsy ¢
P 9[qRL JO UWUN{0 PIIY) 913 UT SSUIPUL INOA Proday "aqni a3 ydnoagy o8ed ayy wo yurid
3 99S UBD NOA TOYIOYM 3UTLLIAIA(T ‘[enuelA qeT oA jo saded 9y jo 910 JO yUOIL UT aqN) (ORd PIOH g
'S[[99 POO[Q PaT 01 UONRIAI UT 3qN) YoB JO AIIDTUOL 9U) PIOIAI 4’ B[], JO UTUN[OD PUOIAS Y U] |
poo[q daays ajoym Jo sdoIp maj e pue 13em parmsip snjd [DBN %670 ¢ oqn,
poojq deays ajoym jo sdoxp maj e snyd [DeN %0T 2 2N,

2anpsooad sig1 Dupnp 001q deays ajouym jo sdorp may e snid [DBN %670 1T 20T
$agN; 159) JO s13ddois ayy aaowal Jou 0Q) . P ] Iqq_ I_ ) 1}, M p “] ) I D N 460 [. vq L -
\ 1S1U1U0D SUIMO[o} a1 aary Aefdsip wo saqny 1sa) pataddols earyy

SljeD pPoojg pey ul A}oIUO] JO UORBAISUOWI( :84NPad0id [RudwWIIddXg

181em Jo 191eM O “181em Jo ss0f 40 ueb Jeu ou o) anp
uref o} anp Bunsing o} siy |82 Poolq pay $S0| 0} @NP S|9ALYS [|92 POOIY Pay goueseadde [BULIOU SBY (192 POOIq PoH
‘uonntos sjuojodAy "o ‘uoNIN|os oluoladAY g ‘UOIINjOS JIUOJOS| "B
X000°81L X000'8L X000'81

"S||90 poo|q pad pue Ajoiuol gy aanbig

(08 "81.1) sisAjowray pajres ssoooid e ‘Sunsing

0 [|OMS S[[2D I} ‘UOTINJOS & [21IS U] "S[[30 poo]q par 01 21u01odAy ST [DEBN %6°0 ULy SS2] JO UONN[0S ¥

(98'F "817) uvonruaid paf[ed ssadoxd B ‘dn [2ALIYS S[[90 Y3 “WOTHN[OS B YONS U] "S[[9D POO}( Pal 0) oruoiiadAy
SUIDEN %60 UL 1018a13 UonN[os y '(v8'¥ "SI) S[]90 POO[q Pal 01 OTUOLOST ST [DBN %60 JO UONN[0S y

(s1120 poojg pay) sije) jewiuy

(99814 99S) 190 AU OIUT UOTNOS ) WIOT} SAAOW 19)eM ‘Lonnjos oruorodAy e ur paseyd axe s

UDYAN 1190 911 UBY) UOTRNUSDUO0D (I93eM 1o[3IY ‘DI0J21a1])) 911N[0S 1amOo] & sey uonnjos smuocjodAy y o
(g8 “314 995) UONN]OS AU} OIUT [[AI ) JO INO SDAOUL I2IeM “UONN|0S druoyradAy e ur paoejd o

ST[92 UAYA “[[9 9L} UBL) UONBNUIIUOD (JAIBM I19MO] ‘DI0JI31)) AIN[CS 12YSIY B SBY UONN[0Ss D10 adAy v e




21—t UonouUNg pue 8Injonig 180 v AlorerogeT FAS

oruorradAy

aruoiodArg

(wua1 oynuaog) o1 eng s|19D ;b aoueseaddy Mooy

-q e
ajonoen ® ® ] ajonoeA @ @ @
B jenua — |eljuad
; ® .
. l—)ue.lqwajLs ‘ : sueIgUwaw :
’ BUISBId = @ @ ewse|d — 7
% e
i ooeds wsedojAo em (190
K fidwae 1doy liem i em

1sedosoyo wsejdojAo [Eke]

4

{(00v* ucneoyube B

rem (192 sy} woly Aeme pajind sey wse|dojAo sy 8sNEDaq |90 841 J0 48190 8L Ul dn sayd ‘sise[doIoYD Bu) Buipniouy
‘wisejdolAo Je1em S8s0| 8|oNdkA [BAUSD B4 UBUAA (mojaq) welbelp uonoss jeutpnibuo) pue (2r0qE) uonnjos ouopsdAy B
Ul S|[80 JO MBIA S0BLING *q “|[em (180 au3 tsuieBe dn ybu ‘sise|dotojyo ayy Buipnjour ‘wseldojAo a1 saysnd Usiem yum pajy
‘a|0ndeA [enuso ebie| ay) (mossq) weibep uonoes [eulpnubuol pue (sr0ge) uoin|os siuojodAy e Ul S]{90 JO MBIA 80BLING "
‘S99 BOpOIF 6’ 94nbBig

P

“zonnyos oruoytadAy e o1 surerrad 1eyy p a[qeT, jo uontod ap a9pdwony g

G623 Y3m 9pIIs 104 areduron pue ‘Spao ot JO 90BJINS 911 WO SNO0J ‘SAINUIL [BIIAIS 101y °G

"Uonnos [DBN %01 & 3UISD JBa] »apoyy [[RWS B JO TUNOW JM MaU B aredaig g

‘uonnios oruojodAy e 03 surertad Je) ¢ a[qe], jo uoniod oy ayord oy g

V6" 2MBLY M ap1[s mok aredwod pue ‘sfed a1 Jo Q0ELIMS JYJ UO SNOOJ ‘SIINUILU [BIIAIS 181y g
TOIBM SO BUISN JBD] VAP Oy [[RWS B JO JUNOW

yom mau e aredard You jy K1o1e0qR] STy UT 18TIRY porederd nok IPIS wapoyy i asn ‘ayqissod j| °1

(302

<

Si180D B8pO|3 Ul AYo1u0) 8inpad0.1d jejustuLiadxy

(g6 814) sisAjowaserd poqreo sy STy [rem [[92 o woy Aeme synd ‘sisejdoropyo o Surpnioun ‘wsedolfo
U pUE “I91eM SISO] 9ONDBA [R1IUSD A ‘[DEN %0T SE 4oNs “UOnN{os druoyradAy e ur axe sj[ao yueyd uaym
(6% "31) [fem [120 o JsureSe
dn paysnd s ‘s1serdorofyo e Surpniour ‘wise[d0140 ayT, *aanssaxd 1081n payjed ‘inssord sjrexe pue
T91EM SUTES 9OTIORA [BIUAD 0816 91} “I91BM (SAT] SE Yyons ‘aonnios otuojodAy e ur are syje0 yued uagm

Si18D 1ueld



€6 LOndUNS pue aInjonig 180 ¢ Alolelogen)

8WI0D3( PUL 19jBM sdrns

olezod ‘vonnjos sruorradAy e ut “1ayem sdrns ojerod ‘wonnjos oruojodAy © up e

usas are syserdoroqyd au snyd wsedoidos oy, ‘smo00 pue

19IEM $9SO] 9[ONDLA [RIJUD 3] ‘U0NN[OS dTUOLIRdAY © uf u99s a1e sysejdoiojyo

pue ‘ainssoad $39X8 S[19D PIP O] JO AJONIBA [RIIUD B} ‘UONN{0S O1u0jodAy & Uy e

PaJ[E2 St s11))

1[92 pooyq parur - S[[o3 [eturie ‘wonNyos sruoyadAy e uy

Pa][BD ST SITY) ‘51190 POOjq pai uj - S[[90 [ettue “‘wonnos oruojodAy e Uy e

AJo1uoy suoisnjouon

‘uoneue[dxa pue ‘s1nsai ‘AoTIo] ‘U0 pue raqumu
I} 10 SUWM|od pue 9p1 B 9[qel oA 9A1D) 'symsar ok Ledsip o) a[qer e 918010 01 9ouds sty asy g

aqny sy ur dins ojerod
AL Orul pasnyp 1jem Aym urejdxa 03 Ayoruoy asp ——————— ¢drns orpyod gus oy sey aqny o UM

agn)
sup ur dins oyerod 2y jo 3o pasnpp a1ajem Aym urerdxe 01 Ayoruoy asp ——————— sdrns oymod

durp oy sey agny yorym “(ures 12)eM) SSAUINS 10 (ss0] 101eMm) ssoudwuy 10§ dins yoea BAI35q0
‘emoy aded e uo we soerd pue saqny 1591 ot oy sdrys oyod st anowar oty T ey -
‘dins oyezod a1 19100 0) (IDBN) aprio[yo winipos %01 yim z aqul i
‘dins oyerod 941 19400 03 1912M M | aqny g ¢
2qn) yoea ut drys 0yeiod aU0 90B[] g PUL T SIQN] 1SI) OM) [ageT -
PPIM WD G puk Suo] wo £ noqe yoea ‘o1erod jo sdins om) mnoy -+

= N M o= n

(Aouayye awmn aziuixew ued dnyos 10t INOY 9UO 10J SUNITINPId0LJ [eIuatiadxy siyy) [0

SIS o1e)0d M | Ul A1o1uo) ‘8U4Npav0.d [eruswiLIBdXxg




iy vi-p UOROUN pUB 91MI0NAS 118D Alojesoqgen tS

Ty ‘9% 9lqeL utuwn|od , pry gy Hd, ayy ur S1INSaI INoA
P1029Y uonnjos yoee jo Hd mau ayp QuIuLIaep 01 g days ur se roded pyd as() "doip yows 1oy rims
10 ayeys—sdoip ¢ pappe aaey no4 jyun oqm yoea oy astmdolp (19H) proe ouo) UooIpAY N 10 ppy ‘g
i 9 SIqRL uruwniod  poy atojeg Hd, ay) ur S1NSar o4
p102ay -e8exped raded pyd 9} U0 9p0d 10[0J Y] YUIM PAAIISO

. IOH UiBuos ey iy _ . T ypim 5] Peary 1oded 1rd 1 e o
2 S8, 10 201D 104 SUORIBIP S soxanSL 10102 o) Suryorew Aq 1yd yusrmd ayl lpeou 1oded pd jo dins wo ¢

. ROA MOf104 “1978M 12810 Lyim Aaepatui 0] por 81!‘!'.1’.1‘118 93 ONo1 uayy pur aonnros ay) oy poi1 Sl,l'_l,'l.'l ns
iy OSULIUp{S oA uo sids (DK Aue i ediayd L 10 pus ayy dig -aqm 4oea jo Hd oy ou nueyop oy raded pd aspy g
i SIBL!L:OfJ”LgS;SL:\]jd!L;J‘QSJS SLLO;;&DIE onsnes ‘(uonnjos urejord patognq) wserdoifo parenurs .
01 pasn (IQH)'ppe'g!]g,qgmp,{H W ‘€ 9qny pue ‘uonnjos (orregrour) raynq g aqny rdeMm T aqny

*SMOT|OF s d[rew Aemyrery oy 03 way [ PU® ‘soqn) 1sa) a1t jaqe 1

SIPD puk Hd ‘ainpasoid [ejuswiiadxg

avh (HOBN) apixoipAy wnipos

gL JOUBSID UBAD

§ZL BPOS JO 8lBUOQIRDIq

» L fLL BIUOWIWE ployasnoy
[HO] ¢ ————— eisaufew Jo 3w
0L BT e Jeain

jsal- g o Y]

6 spioejue yoewols ‘epos Bunjeq

.8 Jelemess

! e————— poojg uBlWNY

2 sied) Jerem sind

, Hd [eansu L e————— BAEs

w g auun
: —_—

S 99J00 or[g

Jaremurel [lewidu

v ssorewo)
LH] :
T ¢ ebaun 1880 'B]0D-BO0D

<O—~0

2 ooinf uows)

! ‘ . | pioe yorwors sul [euobelp suy Ag pateoipur s (- 4O) suol opIx0IpAY
: 01 (+H) suol usboupAy 1o Junowe ajeuoiniodosd ay |
0 (IOH) pIoe ouofyooIpAY °9jeds Hd ayy gL'y 84nbig

\

¢patdgnq swstuesio pue sjjoo are AYM

[9A913URISUOD © T ‘Hd 10 ‘uonenUaIU0) uor uadoIpAy oy urejuTRWw 0) paau sSury Sutay v

PUIODIQ M 10 2, 10 18 paurRIurew 5 Jsnur Poolq ayp Jo Hd o suewny u ‘aydwexs 10,1 "UONRNUIIT0
uor uaB01pAy 0) aANISUS A19A 11 SwisTUedI0 Suralf osneoaq ASor01q Ut yuRrrodu st Hd jo1deouos ayy,

e1errdordde se ‘suor

IPIX0IPAY 10 suor usSorpAy ssaoxs dn SO[ELIB S[EOIWAYD JO WelsAS v S| dayng v (suor uadorpiy uey

SUOTapIXOIPAY 210w sey) oi1seq sy uonn{os sy ey seredipur 4, uey 1e1ears d e sealaym ‘(suor apixoipAy

UEL} SUOT Uad0IpAl a10w SEY) oIpIoe ST uonn[os iy el sapedtpur L wer romo] 1d v (017 8 LT) fennau sr

LJo fd y p1 01 0 wor seSues opeds gd oy, [, 1] uonenusouos UO0T udB0LPAY $)1 s[[93 UOIIN[OS © Jo Hd oy,

Sjidp pue Hd G



GG LOROUN- DU 81MaNNg 180 Alojeioqen Sl-¥

;1917Nq B 9 PINOD [9qE] ALf} UO $3OUBISANS 1 JO UDTYM

£S1NSaT A1} U0 109350 Aue aary Swi Ui 98esop pil *

“PIOE SO AL} SIZITENNU PAISIY SPIIEIUL 33 JO (IM Surpnouod ut s19I0 gim aedonaeg e

SpIoelUY JO SS8UBAIJ9T :suo_lsniouo:}

o

~i

uonenieay 1u!od pu3 yoeay 031 pepaeN POy jo sdoag pioeuy

*J ' 9IqQR], UT $1NSA1 INOA PIoddy ¥
-mopjek 1ySi| Uy 03 uonN[os AT} 10§ sa3(Ed 11 sAOIP [DH N 170 JO [oqUINT 5Y} 3UN0D pue POV €
*5AT0sSTp 01 1opmod a1 193 0) POI BUTLINS B JS() "9Seq
© 0T Pal pue Prok we U MO[[aA stIn) Jey) 103ed1put Hd ® ST UONN|0S pal [ouayd "1aeaq [W 05T ¥ 01Ul
provIue aty ysem o) yuid jute) e 01 paInpip uonnjos pat ouayd Jo [W OOT B &SN ‘PIISA) PIOBIUE YOLI 10 g
9SO AUO SB PIISY ST IR} PIOBIUE JO JUNOUE 9 dn punid o3 eysad pue reyrow e asn T
*,H $$90Xx2 (rosqe 0) sjajqel
PIOBIUE 10 ‘STUN, ‘Spre[oy “1oz3[aS-ey[V Se yons s30npoid [RIIBWWO0D JO AY[IQR I} $159) 2IMPIV0 d sryy,

SPIOBIUY JO SSBUBAIIO8YJT [2INpad0.d [ejudwiliadxyg

5 d Sutureiurew uf Tofng S} St 9ANIIYYD Sk 3] 01 wse[dofo 100dxe NOA pnom Aypm e

‘9§ 9[QEL, JO UWIN{0d 1se] ) Ul suoneur(dxa mnofrouyg e

sJjoD pue Hd :suoIsnjouod

wseydoidn ¢

Tagng [4

TIICM 1

uoneue[dx3 pIoy Joyy Hd ploy ato0jeg Hd SjUl0YD aqgny

i
it

e

A1
/{\

Yt




Ry

=

:*.P

9l HOHOUNS pUB aunjonang e ¢ Adorelogen ag

Kym urepdxo ‘sarey JUSISJTP 199 S92 0M) 24 J "[19D DU} JO 10TI)UI Ay 0)
dtaorodAy styeyy uonnjos e oyuy paserd axe Aoy uaym spjao [ewrue pueued yroq o3 suaddey jeym werdsy gz

Aueld ayy 01 pauaddey jeym ureydxe ‘SIsowIso Jo swiray uy ‘parp yueyd 2y nok
S[IPYays woowpueis moLk 995 noA s xou oyl Juerd ayy 103eMm UL pue jod AL OIUT TZI[1113) 3Luos tnod
nod *xoq o uo suooap oyl Surpear MomIMm Juerd aytroary 10y oz1p111a) 01 NOA Syseraowpueis Moy gy

104007 941 15983ns oAk pnom BUM
APnEU TR 10 JuRld STOUdS OWILID © WO peaowaT [ELEIRQ Bpatm suturaap o1 Suikn are aojod oy gy

suoisany ybnoyy

“UOUIWwrod ul QABY ST[a0 Ik 1ey) syuauoduiod Iepnijaod 1o $3.N)e3J 0Mm). QUIBN L1

¢Paled 2 jo ppd e stieypy 9y

¢ISEIIDIP 10 3SBAIDUL Hd 93 S90p ‘1918M 0] pappe s pB Il ‘S

eswistuedio Surar jo pd ay) ur SOBURLD DAISUSIXA S)traAaId a[ndstow yo adAy yeypy Py

i1 uonsanb uy
POQLIOSAP $1190 JO UONTPUOD DU} 01 19591 0) PAsN ST wiTa) PNUBIIS JRYA €T —

¢IOBN %0°6 ut paoejd a2 fatp uaym aary sja0 PooIq par [m soueeadde jegay 71

¢S1199 poo|q pat 0] otuojodAy 10 ‘OruoyadAy “DIUOIOST [DBN %0T S| “TT

suonnjos sruoiradAy e ur paoeyd are spjeo USYM 9AOUL IIBM S9OP LONDAIIP JeyM U] "]

¢aurlquisw eased ay) $SoIdk 101BM 0 JUAWBAO U IYJ TO] QWIRU D STIRYM 6

¢UONEIUIIUOD TOMOT JO 9UO 0] UONBIIUAIUQD
19YSIY Jo eaTe UR WO SO[NID[OU JO JUSWAAOW DY} SALIDSOP WID) IBUYAY G

1199 Jewrue ue urjou yng [reo yueid v urjussard aimjonns e QRN ‘L

1120 3ueld e urjou g oo ewiue ue ut jussard 9INIONIS B BN g

JU0NSa3IP 1RNJ[90RHUT UO SALLIBD If[euesIo YoIm g

cwnmonadtwseidopus y3nor jo wopouny oy si TR

<

¢SNI[ONU B JO UONOUNY AU STIRYM *€

¢S1satpuAs ureyoad 1oy Aressanau saimonis IBUM BARY SDI0ATRY 0T “g

$SAUIOSOWOIYD SUTRIUOD
IR §]]90 DN0AIRNS U ofaueSIo TR U UR1J0 ‘93TR] U1 JO WIRU 9Y) STIBUYA T

¥ mainsy Alojeioqge



	BIOL 1308 SLO Alignment
	Biol. 1408 Syllabus Fall 2012 PHarman
	biol 1408

