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Topic I-l. The Ways of Science

Science will be considered as a human activity, motivated
by our curiosity %o underssand the world we live in and by .
a practicalvneed to master our environment. The pnenomenon

of life will be considered from a philosophical point of %

viewe

Goal l: The student will understand the basls of the science
of biology.

Obj. 1 civen 5 multiple choice questions covering the :
definition and subdivisions of biology and the K
scientific method the student will answer all

of them correctly. ]

Coal 2: The student will understand the definition of life. f
Obj. L The student will be able to list and define g

the characterisites of a living organism with 3

80% accuracye :

Obj. 2: Given the two philosophies concerened with the 1

nature of the forces which are responsible for J
the phenomenon of life the student will match
the philosophy to the correct school of
thought with 100% accuracy.?




Topic I-2. Cells and Cell Division

The cell will be considered as the minimum unit of organ=-
ization that is alive. The structure and reproduction of

cells as well as the organization of cells into tissues

will he discussed.

Goal 1: The student will understand the anatomy of the cell.

Obj. 1: Given a diagram of a typlcal cell che student
will be able to label the parts shown with

80% accuracy.

Obj. 2t civen a list of ten structures found in cells

; the student will state if they are found only

2 in plants, only in animals, or in both animals
- and plants. 70% accuracye.

- , Goal 2: The student will understand the process of cell
divigion.

Obje 1: civen a stage in mitosis the student will

W dlagramatically show the chromosomes, cell
| , wall, and nuclear membrane of the cell as

3 they appear at that stage in mitosis with

80% accuracy.

P O L TR S

: Obje. 22 The student will be able to answer five multiple
; . choice questions about the process of mitosise
‘ ~ ; Three out of five must be correct.

i Goal 3: The student Will undergtand cellular differentiation |
] into tissues.

Obje. 1t Given five multiple choice gquestions on plant
and animal tissues the student will be able to

~answer 3 correctly.

Obj. 2:  Given the description of a tissue, the student
will state if it is of plant or animal origin,

" and into which of the major catagories of plant

ond animal tissue types it falls. 50% accuracy.
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Topic I=3. ?he Physigal Bounds of Life

Thos~ factors in t e physical and chemical world which

\

influence the cell as a living organism will be considered.

Goal 1: The student will understand basic chemlstry.

Obj. 1l:

Given 10 multiple choice g.aestions concerned
with structure of the atom, the elements of
living organ’.sms, energy of chemical bonds,
and the characteristics of an organic molecule
the student will answer 7 correctly.

Goal 2: The student will understand the role of inorganic
molecules in tne cell.

Obj. 1l

0bj. 23

The student will list and explain the five
characteristics of waterywnich make it an
ideal media for life (70%).

The student will list five elements which
are necegsary for life. 100% accuracy.

Goal 3: The student will know the characteristics of the .
\ major organic constituents of protoplasm,

Obj. 1t

Given a group of 5 chemical structures and a
list of the types of molecules that the
structure represents the student will match the
structure with its appropriate name. Three

correct.

Goal Y42 The student will understand physical phenomena
which influence the cell.

Obj. 1t

Okhj. 23

Given 5 multiple choice questions concerned
with physical phenomena of colloids, suspen-
sions, emulsions, osmosis, and diffusion the
student will answer 3 correctlye.

Given information concerning a cell and the
environemnt from which it came the student will
determine what will happen osmotically and
structurally to the cell when it is placed in
a new specirfied environment. 75% accuracy.




Topic I-=k. Molecular Biology

; Chemical energy derived from tie breaking down and building
; up of molecules as the energy used by the cell will be
considered. The cells energy exchange process will be

considersd as a self sustaining system regulated by enzymes.

.
/2 §

v Coal 1: The student will understand how energy is derived
; from chemical reactions.

E Obj. l: Given 5 multiple choice questions on the basic
concept of how energy can be released from or

stored in a molecule the student will be able

g to answer 3 correctly. Questlons will cover

f energy of chemical bonds, oxidation, reduction,

and enzymes.

Goal 2: The student will understand how energy is stored and
released by the cell.in form of complex molecules.

Obj. l: Given 10 multiple choice questions concerned
with photyosynthesis, respiration, and the
from of cnergy supplied by these reactions the
student will answer 7 correctly.

Goal 3¢ The student will understand the relationship of
photosynthesis, respiration, and the sunthetic
pathways involved in the synthesis of fais, proteins,

and polysaccharides.

Obje. 1: The student will be able to show gravhically
the relationship of glucose to the synthsis of
fats, proteins, and polysaccharides. 60%
accuracy.




Topic I-5.

Coding the Mechanism

The method by which the cell stores the information necessary

to code and direct the biochemical pathways, and the mode ln

which this information is read and utilized by the cell in

produring the enzymatic proieins that run the biochemical

pathways.ls discussedd

Coal 1l: The

student will understand the strueture, functions,

and mode of replication of DNA and RNA.

Obj . 13

Objo 20

Objo 3

The student will be able to list the major
constituents of DA and RNA and diagramatically
show the structure of the molecules (60%)

The student will in 25-50 words differentiate
between the functlon of DNA and RNA as they
relate to the regulation of cellular processes.
(100% accuracy)

Given 5 multiple choice questions on the mode
of replication of DNA and RNA the student will
answer 3 correctly. .

Goal 2: The student will understand the role of DNA and RNA
in coding enzymes.

Obj. 1:

Given a paragraph concerned with the mode Dy
which RNA is produced from DNA and how RNA
functions in coding enzymes, in which key
words are missing, the student will supply the
correct missing word. There will be 10 blamk
spaces, and 80% accuracy is expected.
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Topic I-6. Reproductions Life Cycles and Meiosis

The continuity of life is dependent on the uwniversal ability
of organisms to reproduce thmselves either sexually or
asexually. The study of reproduction must reveal the nature

of the information that controls the development of the

organism, and how coples of this information are transmitted
}

from generation to generation.

Goal 1: The student will understand the proceés of sexual
reproduction as 1t occurs at the cellular level.,

Obje Lt Given 10 multiple choice questions concerning
4 meiosis, oogenesis, gametogenesis the student
3 will answer 7 correctly. \

i Goal 2: The student will understand reproduction as it takes
: place in the organism.

§ Cbje 1: Given "5 multiple cholce questions concerned
1 with the reproductive cycle in plants and
] animals the student will answer 3 correctly.

] Obj. 2: Using the human as an example the student will
: asnwer 7 out of 10 multiple choice questions on
the human reproductive cycle.




Topic II-l. The Particulate Theory of Inheritance.

The field of classical genetics will be discussed as a means

of understanding how characteristics arc passed onto and

segregated among offspring.

Coal 1: The student will anderstand the principles of
Mendelian Inheritance. - -

Obj. l: Given 5 multiple cholice questions onh independent
assortment of genes, domlnance, and recessilvness
the student will answer 7 correctly.

Obj. 2¢ Given 5 multiple choiee questions involing
one character and two character cross problems
in geneties the student will get 3 correct.

Obje 3¢ The student will be able to worlk one-character
and two character cross problems in genetics.
Goal 2¢ The student will understand the role of the chromosome
in genetics.

Obj. 1t Given 5 multiple choice questions involving the
relati nships between crossing over, linkage,
ond meiosis the student will answer 7 correcte




Topic II-2. nenetic Aspects of Some TTuman Problems

Using the principles of inheritance already discussed the
ficld of human genetlcs will be considered fron a gquantitative

pnoint of view.

Goal 1l: The student will understand inheritance in the human
ag it related to inherited physical traits and %o
disease.

Obj. 1t Given 5 nmultiple choice gquestions on the
inheritance of human characters such as Plood
croups, halr color, skin color, and eye colox

the student will answer 2 correctly.

Obj. 2¢ The student will be able to work 2 problems
in human genctics. civen the genotypes of the
parents the student willdetermine the genotypes
oy ) ’ «7
oF the offspring (50%).

Given the blood groub phenotypes of a mother
and child the student will determine out of a
1ist those persons who could and those who
conld not be the father (70%)

Obie 3

Obj. 4t Given a pedigr-e of a family the student will
determine the mode of inheritance that is
involved and be able %o tell the genotypes of

the selected individuals (60:5) «

»
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Topic II=3. Sex and Cytogenetics

The role of the chromosome as a unit of inheritance will
be considered. The effect of the chromosome in sex
determnination and the offects of complete and incomplete

sets of chromosomes 1in the organisms will be discussed.

Goal 1l: The student will understand sex determination and
sex in plant and animal kingdoms.

Obj. 1t Given 5 multiple choice questions concerning
sex determination, seX 1ined characteristics,
and the phenomenon of sex in plants and animals
the student will answer three correctly.

Goal 2: The student will understand the efffects of cormplete
and inpomple%e sots of chromosomes in the organismn

0bj. l: Given 5 multiple cho'ce questlons concerning
nondisjunction and polyploidy in animal and
plants the student will answer 3 correctly.




Topic II-%. Populations of Genes and Evolution

The gen %tics of populaticns will be congidered with emphasis §
on the idea of the gene pool of variation, genetic equilibriua,
evolution as a departure from genatic equilibrium, mutation,
and non-random reproduction leading to changes in genetic

equilibrium.

Goal 1: The student will understand the Hardy=-Wienberg
law.

Obj. l: Given two problems in population genetlcs the
student will caleulate the gene frequencies or
rat os after mating (50%).

Obj. 2¢ The student will answer 5 multiple choice .
questions on population genetics involving the 1
Hardy-Wienberg law. 3 correct. 3

Goal 2: The studeat will understand the process by wileh
evolution takes place in a population as a change :
? in genes and genetic frequencies.

Obje 1: The student will 1ist and dfine the major fachors
tnat influence changes in genetic equilbrium
of a population which therby lead to evolubhlon.

(70%) « ;

Obj. 2: The student will write a 100 word essay on the b
role of mutation in evolution. (75%). 1

; OhJje 33 The student will answer five multiple choice ;
] questions concerned with natural selection
E and populations of genes (3 correct).

a
] Goal 3: The student will understand the differences in
races of man as differences in gene frequencies .

JEERY Obj. 1t Given a list of 10 racila characteristics the !
student will selecte those which are due to 1
simple differences in genes in one population ]
as compared to another (70%). ;
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Topic II=5. Interaction of Heredity and @nvironment :

The relatisnship of genes to the environemnt will be considered.

Exsmples of human genes, and other plant and animal genes,

will be considered wish reference to the enviconmente -

tand the selective value

Goal 1l: The gtudent will unders
taln environents.

of certain genes in cer

Given 5 multiple choice questions cn gene
adaptations to tue environesnt the student

will answer 3 correctly.

to apply basic genetilc
ations to race problems.

Obje. 1

Goal 2: The gstudent will be able
and environemental congider

Obj. ls Given & racial characteristic of a population
whereby people are easlily differentiated into
groups the student will wrise a 50 word essey
explaining wiy that character was select d for
in the natural environemnt of that person

(70%)
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Topic ITI-1. Plants

The charapteristics of plants will be discussed with consider-

ations on their morphology and classification. The structure

of a complex plant will be considered.

Goal 1: The student will understand the types of plants in
plant kingdom.

Obj. 13 Given ten multiple choilce questions on the
evolution, classification, and relationships
of plants to one another the student will

answer 7 correctly.

Obj. 22 Given five multiple choice questions on the
charactericts of plants which differentiate
them from animals the student will answer

three correctly.

Goal 2: The student will understand the basic morphology of
higher plants.

Obj. 1: Given ten multiple choice questions on the
general morphology of plants the student will

answer 7 correctlye.

Obj. 2¢ Given a diagram of a part of an angiosperm (leaf,
stem, or flower) the student will label all
of the designated parts with 70 accuracy.




Topic III-2. Animals

The animal kingdom will be discussed, and Hhe various phyla
The relationships of one group of animals

briefly mentioned.
The human will pe used as an

to another will be discusseds.

example of animal structure.

e characteristics and

1 understand th
g of animals?

Goal 1l: The student wil
£ various group

relationships O

Obj. 1: Given 15 multiple choice questions on the
animal kingdom (covering characteristics of
animal groups) the student will answer

correctly.

The student will draw & phylogenekic tree
ineluding the major phyla showing correct

Obje. 2%
evolutionary relationships (70%) «

The student will‘understand the structure of a

Coal 23
higher aninale

hoice questions obp the

obj. 13 Given 10 multiple ¢
tional anatomy of a mammal

g tructural and func

(human) the student will answer 7 correctly.
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Topic III-3. Population Dynamics

The relationships of plants and animals to one another and

to the environemnt will be considered.

e e e

Goal l: The student will understand the principles of the
community and its relationship to the environment.

Obje. 1: Given 10 multiple cholce questions on the
diversity of animal and plant li.e (considering
terrain, horizontal and vertical clines in
‘ecology, and types of cormunities) the student
will answer 7 correctly.

Obj. 2: Given 3 multiple choilce questions on the
cyclic -eatlionships between plants and animals
the student will answer 2 correctly.

Coal 2: The student will understand the mode of distribution
of plants and animals over the world and the
subdivisions of the world by plant and animal
materiale.

Obje. l: Given 5 multiple choice gquestions on tne
biogeographical regions, anct methods of dispersal
of plants and animals the student will answer
3 correctly.
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Goals for Prineiples of Blology

End of Course Goals

(1) The student will know and understand the
basic concepts and principles of hilology =
1life as we know it on earths

(2) Students will be familiar with and under=
stand the baslc terminology in the fleld of

- blology as=well=as the princlples and conceptse

Unit

(3) Students will know the basic terminology and
wlll understend the basle principles and concepts
in the blologlical sclencese

Goals

Unit I = The Livinﬁ Cell
The students w: ow the parts found in most
living cellse The students willl understand the

basic functilone and actlivities that occur within
living cells.

Unit II = Meclecular and Chemical Aspects

The student wlll know the basic molecular and
chemical aspects of life as they are related
to the functlons and activities of the living
cell, '

Unit III - Plant Kingdom

The student will understend how plants are
classified and will know an example for each
large groupinge.

Unit IV - Anlimal Kingdom
The student will understand how animels are

" classified and will know an example for each

large groupinge

Unit V « Parasitolo

The student wlill understand the basic concepts
of parasitology and how these concepts fit into
the life cycles of a few examples. He will know
the 1life cycles of the examplese
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. Unit IX «~ Respiration

-~
RIC

Unit VI = Ecolo%x

The student wiil know and understand the mg jor
relationships of living organisms to thelr enw=
vironment with the blological princlples and
concepts involved. He/She will understand how
the form of llving orgenisms 1s assoclated with

these reletlonshipse

Unit VII = Natural Selectlon
The student will xnow and understand the concept

of Natural Selection, how 1t operates with examples,
and the relation between Natural Selection and
Darwin's Theory of Evolutione

Unit VIII - Evolution ‘
The student Wwill know and understand the Theory

of Evolution, how it applles to all living orgalie
isms, and some outstanding examplese

The student will know and understend the principles
of respiration in both the Plant and Aninal Kingdoms,
and the process of photosynthesis and its relation

to reapiratione

Unit X - Nutrition
The student wiil know and understand the principles

and concepts of nutrition in both the Plant and
Animal Kingdoms, with the process of digestione




THE INDEPENDENT STUDY SESSION

I35 Unit T = The Tools of Blology

Objectives

1, Given a diagram of a mlcroscope the student
will identify all parts indicated. Exam conditions.

2o Given a prepared microscope slide, the student
will demonstrate to the setisfactlon of the lab=
oratory instructor his competence in the use of
the microscope, using both the low and the high
power objectliveses Time alloweds 5 minutes,.

%3e Gilven statements associabed with the terms used
in microscopy the student will select the correct
term from g list of alternctivese. Exam conditlorise.

4, Glven statements associated with the terms used
in the Metric System the student wlll select the
corrsct term from a list of alternatlves. Zxam
conditionse

ISS Unit II - The Living Cell

Objectlives

le. Glven a diagram of a plant or animal cell, the
student will identify each of twenty parts as ln=
dilcatede. Exan conditlionse

2, Given a list of five functions the student will
select from a given list of cell parts the one to
which each of the functions have been ascribed.
Bxam condltiomnsoe

30 Given a 1list of ten activities within a cell,
the student will select from a glven 1list of cell

parts and areas the one to which each of the activitles

have been ascribede. Zxam conditlonse

4, Gilven the description of a phase in mitosis,
the student will select that phase from a 1list of
alternatives. Exam conditionse

5 Outside of class the student will write a peper
describing what occurs during the process of mitosls.
He will name and define each phase of mitosls and
explain the continuning process in 1,000 to 1,500
words in informal style showing only the title at
the top of the flrst page and indlcate the source
of the Information on.the last pagse.

4
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6. The student will define the Ceil Principlee Exam
conditions.

ISS Unit III =« Molecular and Chemical Aspects

1. Given flve functions of chemicals in the cell,
the student will be able to pieck out of a list of
chemicals the major one involvad in each of the
functions e Exam conditionse

2, Given the functions of one of the three groups
of organic food compounds, the student will select
the correzt compound from a list of alternatlves.
Exam conditlons,

3, Given a list of ten chemical compounds, the
student will give the cell part where each 1s
found in the largest quanitiese One cell part
for each compounde Exam conditions.

4, Given five chemical formula of activitles with-
in the living cell, the student will select the
correct defination and explaination for each of
them from a glven 1list of alternatives. Exam
condltionse

5. Given a defination and explaination of a chem=
1cal activity within the cell, the student will
select the correct chemical formula lllustrating
this activity from a glven list of alternatives.
Exam condltionse

6. Given a sugar solution in a semi-permeable
membrane, set in a beaker of sugar solution of
the same concentration, the student will select
from several alternatives what would happen if
water were added to the beaker. Exam conditlonse

7. Given a chemical activity withlin a cell, the

student will select from several alternatives,
the major element envolved. Exam conditionse

IS8 Unit IV = Plant ILife

1o Given ten plants, the student will note which
of the large plant groupings in which each of the
plants have besn placed. Exam conditionse




2, Outside of cless the student will wrlte a paper

of 1,500 to 2,000 words on the most accepted method

of plant classificatione How are planks classifled?

What are the major criteria of plant classiflicatlion?

The paper shall be in formul style with: ). Title page
20 Table of Contents
3¢ Text
4o Blbllography
5e¢ "ootnotes

This paper will require a minimum of flve references

in the bibllographye

| 3. Glven three sets of plant charac ristles, the

| atudent will indlcate +o which large plant classle
ficatlon grouping each set beiongs from a glven
list of groupingse. Exam condlitlons.

I45 Unit V = Animal Life

1. Gilven twenty animalsg, the student wili note which
of the large animal groupings in which each of the
animals have beon placed. Exam conditlonse

2. Outside of class the student will completel
classify five animals assigned from a 1ist of
twenty animalse The student wlll note the group
and the sube=groups inwhlch each of hils animals
have been placed and will tell WHY = with animal
characteristics - ten to 30 words for each ex=

| plainatione The student will note the source of
his classificationse

! 3. Given ten sets of animal characterlstlcs the J
| student will indicate to which large anlimal clag= {
; sification grouping ecach set belongs from a glven 3
§ list of groupse Exam condlitlionse

| 4, Given a 1list of 10 animals the student will
select the characteristic which applles to each
of the animalse. One charactoeristic 1s to be
asgsigned for each animal, from a list of alter-
natives. Exam conditions.

5. Glven a group of 20 animals, the student willl
arrengs the anlmals 1n %roups according to the
"Levels of Organization" glven. Exam condltlonse

6e Clven an animal, the student wlll classify the
animal and will tell why he has pleced the animal
in each of the groups or sub-groups. The student
will be given fifteen minutes and the use of one
book on classificatlione.

* i R et e e o e e ety g L e e g




7e Gliven a group of twenty animals the student will
arrange them in groups according to thelr charac-
teristics as required for Phyla and Classes of the
4nimal Kingdome. He will do this without help and
within twenty minutes.

IS5 Unit VI « Paresitology

l. Given three 1life cycle dlagrams for paresites,
the student will identify ecach parasite and identlfy
the parts of the life cycle. Exam condltions,

2¢ Glven a list of flve rolationshlips of paraslites
to the host organlsm, the student will select from
a list of parasites a parasite that exBiblts each

relationship. Exam conditions<

3¢ Outslde of class the student will write a paper
of 500 to-1;000 words i1llustrating a given concept
of/parﬁéitology with a 1life cycle of an example.

_TIriéluded in the paper will be the relatlonship

" between the host organlsm and the paraslte. List
the advantages the paraslte hase. This paper need
not be in formal style, but should include a
bibllographye.

ISS Unlt VII = Ecology

l, Given a list of animal assoclations to the
environment, the student will select the form
the animal 1s most llkely to have from a 1llst
of alternatives. Exam conditions,

2. Given a statement of the structural adaptation
of a Tracheophyte, the student will select the
correct Hydrophytic adaptation from a list of
alternatives. Exam conditionse

3¢ Given a xerophytic adaptation of Tracheophytes,
the student will select the statement of structural
adaptation to which it applies from a list of
alternatives. Exam conditlons.

4, Given a vertebrate skeletal adaptation, the
student will sslect the environmental conditions
where the vertebrate would be expected to live
from a list of alternatives. Exam conditions,

ed oot L P A
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I3S Unit VIII =~ Natural Selsctlon and Evolution

l. Given a description of a type of evolution, the
student will select that type from a list of
alternatives. Exam condltlonse.

2¢ Gilven a set of conditlons, the student will
select thoe type of evolutlon expected to occur
from a 1list of alternatives. Exam conditlionse.

T, Outside of class the student will wrlte s
2,000 to 3,000 word paper on the Theory of
Evolution as based upon Darwin's work. He wlll
define the Theorye A formal paper wilth: l. Title page
2+ Outline
3e Table of Contents
4. Toxt
5« Footnotes
e Blbliography
This paper will have a mimimum of flve references
In the blbliography.

4. Given the description of a "lsvel of Organization" of
an animal, the student will select the proper statement
ﬁiving the animall!s form and structurs upon which the

level of organization" 1s based from a 1list of alter-
nativese. Exam conditionse

ISS Unit IX = Resplration

l. Given a description of a type of respiration,
the student wlll selsct the type from a 1llst of
alternativese. Exam condltlonss

2 Given the respiratory rate for a certain animal
under glven conditlons tle student wlll select the
temperature under whlch thls rate 1ls most likely

to occur from a list of alternativese. Exam conditlonso.

3¢ From a list of plant parts, the student wlll select
the part where photosynthesls occurs at-the greatest
rate . Examination conditlons.

4, From a list of glven chemical compounds the student
will select the one that 1s found in each step 1in the
process of respiration as studied. Exam condlitlionse

5 From a llst of glven chemical compounds the student
will select the one that is found in each step in the
process of photosynthesis as studied. Exam conditlons.




ISS Unit X « Nutrlitlon

1. Given "The Adventures of a Ham Sandwich" the
student will select the proper term for each
blank from a 118t of alternatives. Exam conditions.

2. Glven a set of symptoms for a specifle example
plant, the student wlll select the mineral of
which the plant 1s apparently deflclent from a
11ist of alternatives. Exam conditlonse

3, Glven a functlion for a vitamin in the human
body, the student wlll select the vitamln from

a given llst of alternatlives. Exam condltlionse.
4. Given an enzyme of digestion the student will
select the reglon of the digestlve system where
the action of the enzyme takes place from a list
of alternatives. Exam conditlons.

5, Glven an sction of an enzyme upon a given food
compound, the student will select that enzyme from
o list of alternetives. Exam conditlons.
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Unit I ~ Introduction to Bivlogy and the Cell

~General objectives:
The student will identify the major historical
devdloypmerts in biology.
Specific:
Given & list of nawes the student will relate the
correct person to the corresponding historical period.
Given a list of Dbiologicul disciplines the student
will rearrange them in order of their historical
development or respective age.
~ General:
The student will utillze the scientific sebthod to
approacit and solve a problem
Svecific: ’
The svudent wiil define the various p.rts of the
scientific method.

The student will define the term "conbtrolled exper-
: iment" or describe a "countrolled experiment: .
riven the formation of the coral Atolls as a nroblem

the student will apply the aj, ropriate part of the
: scientific method to vhe corresnonding part of the

nroblem,

with the use of diagrams the student will describe
three different hypothesés which account for the
formation of tha coral atolls.

The student will provide a list of facts to account
for one of the hypothesés.

In a brief paragraph the student will compare an
assumption and a fact and define the meaninpg of
both terms.
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She atu.ent will tist the vujor - eneraliaublons of
Eio Bioloziea]l seisuces nad the rrincinles w on
vich ﬁiiij vy e i."()}tOS@ﬁ.

Sreci flo:

Lhe stutens A1l define the theory of Liccenesis
The studeat will list the agswuptiovns aron which
Thds theonry is Daaéd,

The atudent will liat the facts upon which this
theory ig¢ bused.

Lhe studens will select from a list of mames those
peonde wio conducted eyxvariments which surported :
the theory of bio_ enesis, | |
the cell theory.

the zene tneony.,

the theory of orsunic evnlutbiun.

theory of ensymes «nd metabolism.

the theory of genie control of mebalolisnie

the theory of vitamnins and coensymes.

the theory of hormones.

the theory concerning the interractions of orvanisms

and thelr envirvonment.,
In two or three sentelices the student will write

the cell theory and the theory of orsanic evolution

as it was developed by Charles Darwin.

The student will use two or three sentences to describe

Lamark's theory of evolution.
General:

The student will describe the properties of the tyvpical

cell.

Specific:

The student will list (in outline form) the uni-
versal properties of protoplasm.

Given a list of various forms of matter the student

will provide a one or two sentence devinition for
each form.

A
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2
he student will diagram a bty ical atom and |

label its rarts. 5
In a brief pavasraph the student will exzlain the |

importance =#nd locaticn of in vhe tyrical i?
cell. :
cartohydrateaa fé
lipids H
proteins I
nucleic acids Lg
The student will list two examples for easch of the ?%
above compounds, . !
From & list of structural Tormulas Ghe sbtudent
will label those which represent:
carbohydrates §
fats
protelns :
anino acids ' 1
.nuclelic acids
nucleotide
purine
pyrimidine
The student will list the four tyres of bases found .
in DNa and nNa.
The student will diagram and label a "typical cell."
Given a list of possibilities the student will matéh celll- 3
ular functions to the corresponding parts of the cell. f
In outliune form and with the use of dilagrams the ]
student will describe an experiment which vproves -
that the nucleus controls the cell. It is expected ;ﬁ
that the student will use information gained from ;
experiments conducted with Acetabularia. g
The student will define tha various types of energy g
utilized by the cell, and their respective roles in :

the cell,
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the student chall define the Pollowing given terms:
osmosis
diffusion
turgor 1 ressure
Jith the use of disgramuatic models bthe student
shall explain how wueber is transported in and out
of the cell.
In one or two senbtences the student shall define
the term tisuaue.
General:
"ue student shall describe different levels of organ-
ization in the living organism.
Specific:
The student shall sive examules of five different
tyres of rismmixer aniual tissue.
The student s~2all diagram a cell which is typical
of each of these types of tissue.
The student snall use a single senbence to describe
the principle function of each of these five tiszues.
The student shall list the four types of plant tissue.
The student shall match each tyne of i.lant tissue
with a diagram of a typical cell taken from that
tyre of +tissue.
The student shall diagram the iocation of each of
these four tissues in the mature plant.
From a list of choices the student shall identify
five types of organ systems.
Given three of these organ systems the student shall
list its principle function in a brief sentence.
Given a series of diagrams of basic body plans the
student shall identify given types of symmetry and
shall show the differs&nt planégs of division by drawing
a single line with his pencil.




~—General : | b
The stulent shall deseribe op define the comronents
of the different systems of cellulsr metabolisn.
The student slhall wsteh the following terms with

their correct definitions opr descriptions.
respirition
fermeutation
balanced ecustion
element

compound

enzyms
catalyst
peroxidace ]
lipase S
adenosine triphosphate (ATP) %
t
‘ coenzyme §
f ribonuclease ?
f pepsin %
i electron transmitter system §
, oxidation é
; reduction g
3 decarboxylation ?
electron acceptor é
diphosphopyridine nucleotide (DPN) f
f electron acceptor f
g Citric Acid Cycle E
% Glycolysis ;
deamination g
Given a number of choices the student shall identify %
the prorerties of enzymes. ?
With-a series of labeled diagrams the student will - 5
use«the template theory to exj-lain the adtion of eNzZymes . ?
The student shall list in outline lform those faetors
which affect the activity of eNZYymes .




general :

The student shall describe the major marts of the
rrocesses of ferwentation aud respiration.
Srecific:

The student: will make o diuzoram showing the

basic reactions of lLhe electron trausport system.
Showing tiue nawber of carbon sbtows in each Compound
thie sbudent chall make a diagrammatic representation
of ferment i n,

The student shall identify from a list of choices
ciie nuaber of ATP and ADP produced and utilized in
fermentation.

Showimg the number of carbon atoms in each compound the
student s all make a diazramaatic representation of
aerobic respiration.

Given a number of voszibilities the student

shall identify the number of ATP and ADP produced
and ubtilized in respiration,.

Given a number of mnossibilities the student shall
identify the number of ATP produced in the citric
acid cycle .

In a brief paragraph the student shall descrilbe

the difference between DFN and TPN,

Using carbon skeletons the student shall diacram
the process of respiration.
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Unit II - The Plant Kingdom

General:
The student shall list the various factors associated

with the nrocess of photosynthesis.
Specific:
Given a choice of various bLvies of euerry the
student shall choose the energy source for
photosynthesis.
The student shall diasram a chloroplast and list
its parts,.
The student shall indicate where the light reactions
and the dark reuctions occur in the chloroplast.
The student shall write ti.e balanced formula for
photosynthesis using the accepted method of
"chemical shorthand."

~General:
The student shall indicate the role of plani pigments
in the process of photosyntnesis,
Specific:
The student shall list five different kinds of plant
pigme ts.
Given the axis and coordinates of a graph the student
shall draw the curve for the action spectrum of
photosynthesis.

General:
The student sihall present an experiment which was

used bto determine the path of carbon in photosynthesis.
Specific: |

from a list of names bthe student shall select the
name of the man who determined the path of carbon

in photosynthesis.

Given the structural formulas of the compounds
involved in photosynthesis the student shall name
the compounds aud describe their respective roles
with a brief sentence.

The student shall disgram an experiment which proves
that oxygen im produced during photosynthesis and
label the appropriate parts of the diagram.
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Gereral
Tie etudent ~hall deflue Ghe prorerties of rlant cells,
onecific:

The stud ni sholl divgra. the vlant cell befors

@ fter L oaas 1 leannlyvaed,

The ctudent ahall cdefine the term cvelosia.

The gtudent sh.11 choole from a list of cell or<nnelles
fhose orgupelles which ape ehapsclorintic of 1 lank
cells bal nwe of anilael cells.

Generdl

flie studewr & 411 list Lhe ve:ms by shich the o
plont coordivabea ite notivibkies,

specific:

‘he student oiall define Lhe role of the xyle.

and rhloen.

The student abell define &%

T

folloeine terms in a
sirwsle senteuce,

tropilom

Lo i,

viosobroriew

caotranisn
The student gtall dicuss in a brizf parusrarh the
intercaction of aaxirs, light and rlant ssrowth,
Given a series of descrirtions the student shall
select those which de' crib» Fritz Wenbts classical
biocassay erperimeunt.
The student shall define the term biocagsay.
In o brief paragrarh the sundent shall differentiate
batwecn a lon: day vlant and a short day mlant,
Gereral:
fhe stuicnth ahall lisenss the structure andl Funetions
of the wador ;arte of 4 tyrinal higher  1unk
"he stulont ooall lien ihe functions of bhe poot,
The sbudent shall dis.ram o+ typieal eell froa each
#one Oof the root tip,
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Fiven a dizoran of Ghe eroaseectlion of 4 abem

the stuwicent shall label its partas

the obudent anall lish the functions of the leunf,
The student siall dio ram A cpovr of acils from
e followin: Tnyers of Lhwe leaf:

Talisade layer

Sponv pesorhyll luyer

lower ¢, idermis

nieer ecidepnis . .
The sbudent whall list the evdor functions of the
atonates,
In oukline form Ghe student shall trace the mpath
of A water molecule throuch the mlont from a
root hair and out the leaf.
Gereral:
The stbudent stall lisb a1:d deseribe some baeic
pronerties of microorpanisms.
Srecific:
The student shall list Koch's mostulates
The sthudent shall diagram and describe 3 diflerent
tyves of bacteria.
The student shall défine the followiug tyres of bac-
teria in one or two sentences.,

acrobes

anaerobes

obligate nnaerobes

facultative anaerobes
The student shall describe each of the followlins
three or-anisme i a brief paragraph:

viruses

bactberiophares

rickettsias
The student shall diagram the life cycle of
a tyrical btocteriophage.




itk oan outline of sajor noints the student will
au. nort one of the Tollowing cshatementsa,

The virus ie nn advanced form of life.

Phe virus is a primitive torm of life.
Geneoral:
The student ehall deseribe the ctructural «nd
reprroductive differences betwcen whe major ;lunt
CTLALES
The student ushall define alternation of generations.
Tn outline forw the student will compare bthe
characteristics of ihe blue-green alizae with those

of the green ulgae,

; In a series of shorh senbences the student shall

% Aif "erentiste between the following groups.

‘ Given a list of the characteristics of algae and
funei the student shall match ihe caracteristic
with the ap:ropriste orpanism.

The student shall coupare a slime wold with a

A R o

amoeba in a short parasraph or brief outline,

§ In thr.e or les: sentendes the studenlh « all

define btrne term thallovhyte.

The student shall describe the structure, reproduction,

§ and nutrition of a lichen in a brief parasraph.
? Given a (diagram of the life cycle of a moss and of
%‘ 5 liverwort the student shall l-bel the following
é rarts:
§ protonemna
g rhizoid
; ganeto hyte
; sporo; hyte
: anbheridia
archegonia

]
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Given & list of deccrirtions the student shall
differentiabte between those which are characteristics
of monocnts and Ghose which are characteristics of
dicots.
Giver three dlagrams of different life cycles the
atndent will deternine the followine information:

Which type is mogt pri.itive

+here melosis occurs in each type

«hicii types show an alternation of renerations

Jhich tyie is most siauilar to the flowering plants.
Tue student will ldentify bthe {ollowing rarts when
clven a life cycle of a tyvnical ansiosperm

male gamebtophyte

female zametophyte

A S

sporonhyte
enbryo

e sack
€28
-cotyledon
ericotyl
hypocotyl

The student will draw a diagram of lhe flover anAd
label its parts.
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| Unit IIT = The animal oilgdon
% ~—eneral:
§ The studewnb 2 all anulyze the verious levals of
é or-anizavi n fwund in bthe invertebrates. ;
| Apecific: i
The student shall list L chapactie "lehlces used
to claswify anials
"o chudent ohall disorpod aod label the orgapism
muslena .
e obtulent snall lish tle cruarachervistics of the
phylum corifera.
From a list of characteristics the student shall
check those .uich are found in fivdra +ibth an H
and those which are found in »lanaris with a T.
the student snall name aud describe wibh & diwaram
the or-sanism which has she ginplest or most
pricitvive orsan level of orpanlzation.
In a brief paragraph bhe student shall distinguish
between hornolo=:ous (nd annlogous orsans,.
— Geuneral:
The shudent shuell cloaracherize the varlious parts
of the hirher invertebrates.
boecific:
Given a list of characteristics the student shall é
list: +those which can be aittributed Lo a tapeworm, |
those which can be atoributed to a roundworm, and ' ﬁ
those which can be atteibuted to an earthworm. 3
In outline form the student shall compare the means %
use.. oy higher plants and animals to bring about
the union of an eg;; and sperm in the absence of a
watery medium. 4
i The student shall list the basic features of the j
molluscan body plan., f
Given a list of choices the student shall list ;
those characteristics of art® ropods which are of
evolutivnary sinificance.
| The student shall outline two basic tyies of
l

metamorphosis and list a class of animals which
which exhibits both types.




—ironoral
Mie student shull show Lhe major evoluticonary aud
structural ralationchirs within the vertebrates.
Specific:

The studens shuall list the .ajor char.cteristics
of ithe phylum Chordata.

In a brief rarcgrarh the studen! shall describe
the function of =ills in fish.

e student shall identify from a list of choices
those gr.ups which share the following structures:

o

air snces
swim biadders
placenta
In outline form the student shall counrare the
major characteristics of birds and maumals.
f The sbtudent shall list the various regions of the
| frogs brain and in a brief sentence bive their major
f function. ;

The student shall list the complete classification
of nan.

5 The student shall make a guneralized diasgram of 4
: a vertebrate showing and labeling the major iarts. %
: —General: ' :
3 The student shall describe the barious levels of j
E organization in higher animals. 4

Specific: ?
] the student shnll list the seven functi.ns of blood

in aan
Given a list of characteristics the student shall

] identify these which match plasma, serum, lymph and 1

o
o)

[ tissue fluid.
In a brief paragraph the student shall describe ..
the origin, occurance and death of red blaod cells.




AR o

The atudent chall list bLue nain structural and
functioual diffcrences between white blood cells
and red blood cellis.

Tn a brief aragraph the student suall describe the
clobting nechaniam.

“iven a list of the wmadjor components of blood
slagwa the student siall matceh them with thelx”

major functions.
The ghucent shall diagram the mammaliun henrt and

trace the flow of blood through it.
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Unit IV - Genetics andivolution

—fzeneral:
The student zhall derive the theory of evolution.
and ap’ly it to evolutionary problens.

Specific: ;
The student sball list Lie basic as umptions :
of darwinsg theory of evolution. - :
The studenit shall list bhe basic assumptions of i
Lamarcks theory of evolution. |
The stud=nt shall present a mechanism fox the

vroces, of adapgion based on Darwins theory of evolution.
The studet shall rresent a mechanisn for the nrocess

of adaptation based on Tamarcks theory of evolution.

In a brief paragraph the student shall use Darwin's i

tineory of evolution to solve a sample troblem.
fhe stulent snall define the followins Terms.

Adaptation

watural Selection
wvolution :
Opr-anism :
Survival of the Fitiest 3
Tn a brief paragraph the student shall describe what
the ideas of Malthus contributed 6o Darwin's theomy

of evolution.
i .




Unit IV - Genetics . and evolution

—General Objectives:
Given the counditions of the ;jrimitive at osphere
of the earth the student will describe &« series
of assumptions and theories which explain the
manner in which the basic components of life
evolved.,

Specific Objectives:
The student will list the structural formulas of
the primary constituents of the priwitive at.ros-

phere.

The student will Tist the major assumptions of
Laltons Atomic Theory.

The student will analyze & Hypical stom and describe
the properties of its sub atomic particles.

SRt S LI

The student will list the various forms o energy
which affect the typical atom md describe the res-

é pective effects.

| Using knowledge derived from the atomic theory and
the properties of simple gases the student will
describe how simple organic molecules can be formed,
Using knowledsze of the properties of proteins the
student will be able %o list the steps by which
proteins gabhered to form coacervates.

; The student will define the terms activation energy ,
/ diffusion, an@ésmosis.

: The student will describe Miller's experiment on
the production of amino acids.

The student will compare the experiments of Fox

and Miller.




1 “General Objeclives:
f The student will describe the various stens by
: which the coacervate uses chemical bhond energy to
mairtain its orgauization.
Specific Objectives:
The student will d&fine the enersgy needs of the
g primitive coacervate.
% The student will define the terms catalyst and
enzyme in terms of thelr respective properties. :
] The student will provide a diagrammatic and
Z written representation of enzyme action. |
if The student will identify the molecular structure
{ of a typical sugar. |
The student will identify the total oumber of ]
i ATP produced and utilized in fermentation. 1
; The student will identify the components of the ?
] ATP molecule (from a list of chemical structures).
?‘ The student will define the terms active transport g
1 and diffusion. ]
3
b i
n
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...... General Objectives:
The student will list & series of assumptions
which describe a means by which stabilimatin and
control of the Life Processes is established.

Specific Objectives:

The student will list the properties of the

nucleic acid molecule which enabled it to estab-
lish this primary control over the basic cell
processes.

The student will be able to 1ldentify the units of
the nucleic acid molecule from a list of different
organic molecules. '
The student will describe two experiments which
indicate that mucleic acids established control
over the basic cell processes.

The student must provide evidence for the necessity
of duplicating the hereditary material.

The student will identify the properties of DNA
which enable it to provide for accurate duplication.
The student will describe how the detailed structure
of DNA (model) was interpreted.

The student will describe the helical structure

of DNA with a written diagrammatic model. .
The student will use theterms M-RNA, transfer RNA,
ribosomes, and amino acid to describe a mechanism
by which DNA can code for protein structure.

The student will dgfine the DNA molecule in terms of

structure and arrangement of substances.

The student will identify an experiment which indi-
cates that DNA ig the genetic material. -

The student Will'identify from a list of possibilities
the type of bonds which hold the DNA molecule together,
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~General Objectives:

The student will @&scribe how the DNA molecule codes
for the specific sequernce of amino acids in proteins.

Specific Objectives:

The student will determine from a list of possibi-
1ities the specific characteristics which the code
must have in order to code for amino acid segquence. .
in proteins,

The student will identify the chemical groups which
compose the DNA code symbols.

The student will provide evidence which indicates
that the DNA code word must be composed of three
letters.,

The student will identify means by which the DNA
code is translated to M-RNA.

The student will list the steps in protein synthesis.
The student will identify the site of protein
synthesis in the cell.

The student will describe how a change Or mut-
ation in the DNA code can be produced.
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General Objectives:
Lhe student shall ~ite the evidence for the laws
of hereiity,
The ctudent ¢iall solve o serien of renetic preblems
ard npply o proprintie Gerrinolosy to various parts of
e probler,
erdol wade o the seience of weratics.
Zrecifie Chjectives:
The studeat shull be asked to solve « problem involving
# monohybrid crosc. ‘
The student o all te wsked "o wolve - srohlem involving
@ dihybrid ecross, rnd sex linksge,
i the. ahove problems the student ahall identify
Bhe Cenotype and phenobype of the purents and bhe
of Csprings,
“he studenl wanll dingrem and label Hle ' rocess of
obosnis, and cuspare 1t to Lie proces. of mitosis.
The ctudent =t:11 deline bie herus: (o . vt e e o et )
Len:
renchy @
rhevotyr: e
evolutbion
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GOALS AND STUDY OBJECTIVES FOR BIOLOGY 1

Terms used in this outline:

Goal: The general outcome toward which the student is directed--the concept
or urderstanding.

Objective: The specific skill, ability, or attitude which the student is
expected to attain.

Criterion: The level of achievement the student must reach in order to pass with
a "C" for each objective, expressed as a percent.

1. Goal: The student will understand that life is a series of processes that
can be studied scientifically.

Objective 1.

Objective 2.

Objectives ;

From a list of 20 vocabulary words drawn from Chapters |
1l &2 in “imball, and from lecture, he will match each 4

with its correct definition. B omur oF 10 covvect: !
Vocabulary:

responsiveness growth

stimulus ecology

hormone biotic factor

nerve abiotic factor

behavior parasitism

cell evolution

tissue adaptation

organ form or structure

metabolism species

asexual reprodustion breed or variety

Test _sample: Whizh of the fcllowing constitutes the best
definition of a stimulus?

l. behavior
2. & brain
3. eyes

L. a change
. 5. 1leg muscles

From a 1list of five basic biological processes, the
student will be able to match the process with a !
biological activity. 70% !

Test samples: For each item below, note the number
of the biological process it represents from the given
list.

Iist: 1l. Reproduction
2. Metabolism
3. Adaptation
L. Growth & Development
5. Inheritance




1. A Pierce College student digests a hamburger.

2. A spider spins a web in the library.

3. A cottontail rabbit pulls hair to line her nest.
Le A single cell divides into two daughter cells.
5 A lizard regenerates a lost tail.

6. The infant weights 30 lbs at age 6 months.

Objective 3. Given a list of . statements descriptive of nine
characteristics and processes of life, he will note
the characteristic feature or process to which each
applies. 70%

2. Goal: The student will understand the principles of classification.

Objective 1. The student will apply the concept of Homology to
!Eura of items and distinguish between those that ave Hemoiogous
Nne Theye Thar {
re analogous.

Test samples: An example of homologous stiructures are:
1. The swimbladder in fish and the lungs of man.

2. The wing of a bat and the wing of a bird.

3. The wing of a bat and the wing of a butterfly.

L. 1 and 2.

5. 2 and 3.

Objective 2. From a list of 10 kinds of organisms, he will note the
synmetry that is shown by each. 7 our o 10

Test example: Mark 1) if radiel or biradial
Mark 2) if assymetrical
Mark 3) if spherical
Mark 4) if bilateral

1, jellyfish 6. medusa

2. shark 7. amoeba (lab)

3. hydra 8. paramecium

L. sponge 9. Simon & Garfunkle
5. comb Jjelly 10. gopher snake

or ctenophore

Objective 3. Given an example of taxonomic nomenclature, as Lynx
rufus califcrnicus (see text p. 19), the student will
be able to note and select from a. list, the information
stored in each term. 70% |

Objective 4. On & test, the student will be able to set up a
classification system that includes a dog, wolf, kit fox,
horse, zebra, lizard, bird, and crocodile (or any other
similar diverse assemblage oI creatures) 70%

3., Goal: The student will understand the concept of the population sample as
the species; and that the species is the smallest taxonomic unit.

Objective 1. From a list of statements, the student will indicate
those useful in characterizing a species. 65%




b

Goal:

AL A

Test sample: For each of the following statements

Mark 1) if the statement does apply
Mark 2) 41if the statement does not apply

to the modern species concept.

1. Have fertile offspring

2. are morphologically distinct, but have
fertile offspring

3. look alike and occupy the same territory

L. is a kangaroo rat. in the Pierce College
Biology lab.

5. is a population of kangaroo rates in the
Mojave desert.

6. _ is a fixed concept, unchanging.

The student will understand that the Monera & Protista comprise a
diverse group of organisms that have had a long, independent
evolutionary history.

Objective 1. From a list of vocabulary words drawn from Chapt. 3,
1lab, and from lecture, he will be able to match each
with its correct definition.

VYocabulary
Protozoa spore
pseudopodia bacilli, cocci, spirilla
flagella plastid
cilia nucleoprotein
aerobe hyphae
anerobe mycelium
saprophyte holdfast
obligate parasite lichen

host

Objective 2. Given a list of Monera and Protista, the student will be
able to match each with its major characteristic.

Test example: For the following statements, indicate
whetber each is:

1. True only of slime molds

2. True only of fungi

3. True only of virus

L. True only of algae

5. True only of bluegreen algae

1. are obligate parasiiis that cen be crystalized

2. at one stage in their life they are a moving,
creeping mass.

3. Possess chlorophyll organized in plastids;
body a thallus.

4. Have no chlorophyll; no true roots, stems,
leaves.

g;.u” =3 R . VS SN




5. Goal:
and functional developments
numerous of all living things.

structurdl
most. ‘widespread and

Objective 1.

lecture,
N
Jocabulary: rhizold cone
tracheophyta flower
vascular tissue rizome
embryo root
seed chloroplast

—t—

Objective 2.

correct statement.

Objective 3.
evolutionary sequence.
correctly placed; 10%

Test sample: Indicate the 6rder (from simple

\
If the order should be:

Mark 1
Mark 2
BAC, Mark 3
BCA, Mark 4
CAB, Mark 5

ABC,
ACB,

6. Coal: The student will understand

On a test, given a list of the major plant phyla and
statements describing their ma jor characteristics, habitats,
growth or of reproduction, the student can match each phylum with the

+0 advanced) into which the
plants in the ﬁollowing 1ist would best be placed.

List:

———

that the diversity of forms of animals is

The student.-will understand the main stages of evolution in plants and the
that make them individually, the

’From'é“list of vocabulary words drawn from Chapter 4, lab, and lectur
the student will mat.ch each with its correct definition.

80%

monocot
dicot

a series of
manner of

70%

On a test, given\hp assortment of 5 plants, he can order them in an
70% if the simplest and most advanced plants are
each for correct sequence of the intermediate phyla.

A. Bracken fern
B. Yellow pine
C. Marchantia

essentially one of diversity of ways of making a living.

Objective 1. From a list of

the student will match each with its correct definitionm. 80% |
Vocabulary: 1
mesoglea larvae tube foot

cnidoblasts & nematocysts proglottids water vascular system
tentacles pseudocoel notochord

gastrovascular cavity coelom dorsal nerve cord
cephalization chemocoel gill slits

ectoderm bristle appendages 3
endoderm radula mammary glands & hair !
mesoderm chitin ' P
viviparous homeotherms head, thorax, .

placenta poikilotherms

words drawn from Chapter 5, from lab,

and from lecture,

abdomen

e g P S Gt -
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Objective 2. On a test, given a list of animal phyla and a series of/;fﬁ%ements or
descriptions, the student can match each animal with its correct piyla with 70%

Objective 3.

7.

oVt E WD -

accuracy.

Test sample: Items: 1. Echinodefhata

Match the statement with the item.

2, Porifera
3. Annelida
L. Coelenterata
5. none of these

1. Beating collar cells move a stream of water through the colony.
2. Has tube feet and a water vascular system.

3. Sweeps food into its mouth with its radula.

L. Poisons its prey with its nematocysts.

5. Has a bristle appendage on each segment.

The student will indicate the relationship between a seriee of state.-

ments concerning special pre-adaptive characteristics and the morphological and
physiological problems involved in & big shift in habitat, as from water to land.

Test sample: Characteristics: 1.
Lnalyze each of the statements below 2.
and indicate that characteristic which would
probably be most effective for maximum 3.
selective advantage to the lst 4-legged L.
creatures making a transition from water 5.
to land.

Water is 800 times as heavy as air

ciliary motion is useless in air

60%
supportive skeleton & locomotion.
protection against the

environment.
excretory system
respiratory system
sense organs

Ammonia is injurious to cells even in low concentration
Oxygen must be taken up from the air

stimuli must be received long raige & from great distances
There is a selective premium on scales and armor

Goal. The laws governing the chemical and physical events in living matter are
the same as those acting on non-living matter.

Objective 1. The student will learn the vocabulary selected from Chapters 6 &7
so that on a test, he can match the word with the correct definition

or example with 80% accuracy.

Vocabulary:
morphology electro-negative
physiology electro-positive
isotope
atom
molecule chemical compound
element
trace element ion
ionic bond
proton ' dissociation
electron ‘
neutron valence

covalent bond-single, double
molecular formula
structural formula

ion-exchange reactions
oxidation-reduction reaction
catalyst

enzyme

mixture
solution
suspension
colloid
macromolecule




Objective 2, Given a list of items, the student will be able to note which
atoms, molecules; elements, compounds, mixtures; and which of the mix-
tures may be considered to be solutions, suspensions, or colloidal

dispersions. 70%
Test sample: For the following items note whether they are best
considered 1. element

2, molecule

3. solution

4. suspension

5. colloid
1. clay L. glucose
2. fog 5. egg white
3. 002

8. Goal: The student will understand that living things are characterized by 4 types
of complex molecules.

Objective 1. Given a list of statements, the student will indicate which is
most true of the following substances, 60%

Test sample: Mark 1, if the statement is mostly true of carbohydrates.
Mark 2, if trve of lipids
Mark 3, if true of proteins
Mark 4, if true of nucleic acids and nucleotides .
Mark 5, if true of ca-rier molecules (ser lecture notes) 1

1. tend to gain or lose electrons to other molecules in a very
short time |

2. break down to yield glyerol and fatty acids ;

3. certain of these are enzyme catalysts 1

k. are macrqmolecules composed of repeating units of amino acids

Objective 2, Given /A list of the smallest molecules found in living systems,
he will match the molecule with its function. 70%

9. Goal: The student willfunderstand that the cell is the smallest organization of
matter that is alive.
/

Objective l,fGiven a list of structures inside the living cell, the student
will dgsignate whether or not they are found in the cytoplasm or in the 1
nuclgys. 70% 3

Objectiﬁé 2. The student will be able to match structure with function of
the organelles listed below.

‘ 1) chloroplast. ‘ 6) mitochondria
; 2) nucleus ' 7) ribosonies
3) chromosome 8) centriole
4) cytoplasm 9) endoplasmic reticulum (ER)
5) cell membrane 10) lysosome

11) vacuole
Objective 3. On a test, he will be able to 3
match each of 7 plant tissues and each of 5 animal tissues with its 4
correct structure and function. 70% :




BICIOQY I UYUDY GULDR OF GUALS aHD) OBJECRIVES {eontinusd)

10, Gools e esudent will undurstand thal ihs methed of transport of rioleenlet in
Wving natter depends upon thelx 21200

Ohjostivo 1, From a list of weords drowa from Chaptor @, md from Jeaturs, tho gtudant
T &

will mateh eooh mith 148 corrgot dnfinltion on ¢ test, 8 ot of 10

Yegobnlayy

Diffusion aotive transpord

Nrovnicn movanment vasclve dranspord

Imbidbiiion ixotonle

Turgor hypatonle ‘,

Difforantinlly or smmlepormsable hypartonie .2

asmosic plasmolysie J

qonsentration gradisab rhagooytonis :

soluts pincortocis ;

solvant a0l% glandS....blrds, reptlles, !
£ish

Objective 2, He will be shles to apply the principle of oumosis to soversl difforent

blologioal sitwations precontdd to him In the lsboratory and be atle to predlct
ine elfcot oFf the movemeni of waitar through plant coll membrands. 70

Objective 3. He vill be able to relete his laboratory obserrvations of osmosis and
aiffusion In Bledeg ¢o dlagramatic ropresentation of the same proe20855 on 8
legturs test sxamination. 0%

Teot #amples = In the dlagrum, the blaok dote veprasent dlssolvad vertlcless ;
o o the hollow Sphurss are water melsoules. AR S rosult of the ;
dirferones In concentratlion,

Mark 1, if the ocysiem l& stabvle

Mark 8, Lf the didsolved partleles will meve paroxs whe ooll
monbrans

Mark 3, 1f the water molesunles will move acrovs tiro aell
nenbrano

Mark &, if thore ie not enough evidenes glven to fell

o )
O o o ©

ObJective 4. Tho student will be abie to dlatlnguisl between gemosie, Slnwmle Alffuslond

ggtlve transport, uphaszesytoslis, and pinogyiesis end be able to mateh ezch
progess with a gharsoteristie atatement desariptive of the prossus or Lis ot J
- 6

fano ti om;t

b .“

Objestive E. Given an exampla of an organiem, am a 2ish, in either a selt water or
Fresh Uater-Braskish anvirenment, the student will select approprlsate ozmotle

regulating adaptations for seoh envirorment from 2 118t of statements. 6
Test sgr 3
Por each of the folloving ciatsments indleate vhether 1%
1} doern

2) doe2 not
function in cemotie regulation for @& fish in & marine ¢nviromaent.,
1__ Has & contragtile vacuole to pump vater out of the bodye
2 Produces congentraied, gaant urine

3 Produges copious, 4llute urine
4 Has & Bglt gland ihat pringd #sli into the bady from the snvironma ¢




1o

4

Goalz Tha studens widl undnretand £-e the onarer obtalned Ly phototiyaoh
ret weed fop

- .

i tranaeriad o Ll cheangwsy Toouksis bondd In ATP Lefore Ne
gellulor nutivity.,

1 2%

Objwctive 1e¢ Thi otudvui 1L he obl . te Jdaceom the ATt avole anl Yo, @
pheen 116t of wiclpdend artivirion will be Lile to proadict vhisth vy g
ADD w11 be forrsd of whabhor Soowod, deas AR wlll pisulit. &0%
Pest pomeing, Brom the LIt o ptawoets brlow, indleats wiwiler *le ned
cafnlt of the biolopisal eativie wiil cesalt in wore or less, 0¥,

13 AL

oY lony
I A plumacke aolesuls Lo bao'noa down I ke ggioplasn o0f tha esll.
2 A vater rolaguls Ix vplit by wolle energ trapped by ehloxoplyll.
3 DF Lelng o high aasygy ohcdphal

ALY AP

& Bpp antne celds s Ilnked o femn & proteln ahain.

12. Goals TPhetorynthesle I8 the meihoq by vhish Light onergy i transtfozmed inie 2 more

cgeable form of sniogy in shomiszl boady. The student will unders tund thot
1t 15 ongentinliy tha refvatio. of (0s with hydrogen Hbeninsd by Splltting
woter moloounles,

Objeetive 1. from 2 List of swords arsen from Clapter 32, and from lab, and from
lecinrs, the piudends wlil meish ceoh with e gorract deofinition on a test,
Yagabulagwe,
rn to favgph Liznt Heggtionit:
hetarotroph photeluels ,

804

pigmentse Chilosrophyil & ayalis photephoophorylintien |
" 4 oyLosnIOmE eunzyma Hys b
Jarotonelag

Chloreploats Dark Beageliongs
lamellse HAD
Lroann A DH. 85w

 Isafr Uppsr epidsinle wlbulanmiﬁhaaph@tm
y palicade loyer _ 2GA

spongy mesoehyll POAL

poms 8 garbon TiRsiion

gEard gslle

Ohjewtive 2, Biven 2 list of tho slepd in Photesymthesls, the student wlll order
them in Sequenae. 66 % credit for the gorrect placement of materlal? into
and materiglp out of the 1roeess, 10% for correct Ssqantlial plocement of
eoh Intermaedlats step.

Objective B, Hs will Indicate whieh of the Ffollowing ltema ln photesynthoesliz oscurs
during the lighl reaotlon sexlesy snd winleh durlng the daBl roacitlon sariosy
and whleh ers materials lute &nd vhleh neterials ont of the ayclec b
Pest somple s From the 118t of Ltoms below, chooge the ong that beut
ahavacterizes the falloving ftatsmentss

1} {is) are part of the lighi reactlon derice

2) (1) ars part of the dark renctlon serled

3) (ig} are materlslis cnterling the photosynthesls gyole

3) {1p) are materisle produced by the photosynihesls avele

5) (18} are slther Intermzdlate cr carrier compounds

697

g
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A 568 & U
5 .. Bydrogen ion anl O
4 AT 18 formed from ADD & D
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Mhs siudent will understerd thus trancport systoms ars neeesniiry when fomd of
the organlam®s aells are oo distont fran tho gavirormiant to obtain materlals :
by dlffusion. 4

1 12, Goals

ac Ltemf comeorning delinitionn of wecobulary x
4d frow Chapter 1.3 the student will answer |

» L

Objectlve 1. Given 10 nwidiple ¢no
words drawn from pages 20
gevon worrestlye

| Yaaabulorys | ]
§ Transiasotion Forges_that move gaters ]
T tronepiration voasgrlar bundles ropt pressurd 1
f oot halrs xylam oLnesls 3
@ lentlcuis traaholds getive transport
% ligrin phicam tranepiration pull :
{ suborin gempenion oells acheslon (DlioneJoly
g aytoplasmle flow or etresming Theory)
| mearistomn adrieslon (on wells of;
| eambiwmn énats) '
; gortex porioyele
| endodormis plin
i Objecilvs 2. Hiven s dlagrem of a loaf mmcaohion, he wlll Ldentlfy structurse and ]
g arrew flewetigny Indleatlng the movement of gasey throurh lrad tl1zsue, ;
| (scq lab &) 767 |
1
| Objsctive 3. On n tost, from a llet of sintmments, ho will indloate strusiwral 3
: dlffurengss %o be found hotwosn xylem ond phlosm L18su. , 7 ;
’ Objeotive 4o Foom hig reading In tae st and from losture netes, tho stndsnt will 1
, analyze ths Llow of waler up wylem tubuies and Indloato the faraes that move 7
§ water In each part of the planta 60%
{ Objsative 5. He will be able to hopes from a 1lst of etatemenis, thesce hy whloh ]
; food materials sre moved in tha phidem, snf
Objective 6, In the lab, ho will be sble to lden$ify tlssuss In root ard stem
3 eross Bectlons nd relata struciurs to the functlon of each. (lub 5) 7%
? 14, The studsnt wil) mnderstand thad the erpanism's activity, size, and habltal ]
; dotermine ihe nature of the dlgestive progseeg end thot hvdrolyals s charactaristle
of dlgestion Inslde or ouislde of cellf, k

? Objeesive 1. Fron s lirg of vosabulaxy worde drgvn from Ohaptor 10, tho otudent willi
: matoh each vith tte gorract definitlion. 80% §

Veagbularys ; 1

. ’ ‘ Pood tubs nylorie sphinetoms i

Extreasllular digestlon ingsstion anodentm 4

saprophiyte Introcelluler aigestion .
emylase S tomsen Filtor rooding
Q food vasaole G gloznnd j




Objsctive 23 Ie wiil be ablae $0 alsmelfy the Xinds of dlgantlive syatems found in
organisms and fiom @ list of lteme, muteh oaoch type wlth 148 gervess characioristio
statemont, 0 70%

Test somnlgl  Meon the 1166 of Stome, ohofs the ond tuat heeh deseribes
the asilestien of food or lateke of materials ln organicma,

1) intracellulas @lgeation

%) eotlve sslixing of proy plus Intra cellular
3) £ilier foadlng dlgestion
4) Belzlng with external digontlion

$) ingesilon of fluié foods

6li-digesilon using symbiotlie organiszms

) | dlgsstlon 83 found In the porifera.

2 & mugus filin is swspt Into the meuth bearing tiny portlclze vwith it.
3___plant Julesr sro Ingunted by aphlds (sse p. 262)

& . _9oallulose ls broken dovm By bacterla irn tho rumen.

8 BSolld food m233e3 &rd mochanleally processed in a glzzard,

Objeotive 3. Ho will anslyao the movinent of food thwough the digestiive trzet of man
and from a llst of statenenis concorning speclialization of regions In thle trast,
matoh eugh with 1t8 corregt funotlon, 7

Tast_ssinles 1ipt of lteme: Iy meuth and testlh
£e¢ Stomsch
3o llver
4, pancreasd
Be larys. Intesiling
1 bile 18 acoreted to emalsify fats
2 Srypslnogon 18 relcassd to the sipll Intestins
3 large food masges are meehenlenlly reduced to zmallsr» pavtlules,
4 HG1 and pepsin bepin protein dipsetien.

15, Goals The student will understand that resplratlon is the prevess by vhich neéeful
energy 18 modo avalladle o #clls by tha broeklomm of fusl {oarbon sontsining)
meeleunles within the cell,

Objective 1. Using & flow shaet 88 @ salde, the 3indent w1ll be able to follew
a molecule of glueoms through the events of cellular respiration and note
vhera tas largest muwber of ATP molecnlos are formad. 60%

Objeative 2, On a tosi, hw wlll bo able Indisate whioh steps ere part of the
glycolytic eyeios and whizh Uelony %0 the Erabs =nd aytsohroms aycles, 607

ObJective 3, Yo wlll ke ahls to dletinguish detveon formniatlon erd a9re¥lis
respiration so thei 1w can matoh the ond products of ezch wlih the norrect
prooessg and Andigata the alternate accoptor for M lem In event of fxroem Jebk
in humen musclae,

507




mege llo

16, Guals  ine egndent vill anderntand thut the rethod of ok trancpert and exchange
in arinale, sealn, conomde apon e clze of the aninal and unon 1ts habltat.

Ubjustive 1, Zhe siudent will lsarn the vosabulary selested Crom po 205-2093 ond
from Chapter 13, ae that on a tott, he aan matoh the word with the corract
dstinition or exsmmle with 80% accurtay.

o«

Vogahalarys ghils lungs diashragnm
Sracghag nares medulls oblonguta
air enos ' glottio
sniracles trachaz .

gontractlion of thorsx bironshi
» :':::i«' kY] hronghiolug

book Lungs alveoll
aapplimentary respiiniory orgeng gaplilariea

skin [amphibiana}
alr rag {Lirda)

b Juoctive 2: Ho will be 2ble to distinguish the major characteristics of deviges
nsed Ly crganismc for axtrasting oxygen from wmeiet and from dry land
savirormments 80 that on & test, hs ean mateh rosplratory structures with
fano tione, 700 -}

'
y

ObJective 32 He will Y& abls to vontrast and gompars the devices used by organisms
to ventilate tha reeplratery surfages with slmilsr or ccnparable strusturee in
man 80 that he oan mateh thess on @ S8t with 709 acouracy,

17, onls The student vill underctant Shet tho mothods oy which materlols are treated snd
transporied in 9ircuiatary systems depand on 1) the shmpe and elze of tho organiems
2) 1ts sctlvity rate, and 3) the hahltat in whigh 1t 1lves,

Objective 1. The student wlll lesrn 4he vocabulary selectsd from Chapter 14 and
developed in locture, 8o that on o tent. he gen match the word with the ¢
sorrect exanple or definition with 80 ¥ 200urzey.

Yogabulary hemoglobin rod corpuscles
hencoosd white corpuisles
Yapen" c¢lroulztory aystom platelets
Auricle ‘ plasma
veantricsle serum 8lbumin
capillariss serun globulln
artery fibtinogen
. voin
"olosad" circulalory system lymph
pulmonary 2irculaiion
aystenic slirculatlon SeA node
goronary arterlef-«systen autornomig nervous system
vssodlilation vssu gonstrietion bradyeardia in d4lving animals

Counzer-ourrent systems and cpegisl adeptstions to cold
(leature suppliment)
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J . 19, Geals The student vill understond that meet of the regulatory pechanlsme involwved
‘ in homeostasis involve intoractlont of ghemleal and neural coordinating

syt iems,

[
i
¥,
;
¢
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Objeotive 1t The student wlll learn the vocabulary relating to the hoemestotlc contield
of 002 Jevel In the blood and of osmoregulatlon of vater mmd anltm. 80%

Choptexr 16
Yeeetnlary  nephren

Bosman's can’3ule

g | glomerulus vrine
proximal tubule :
Loop of Henle hypethalamus
: distal tubule posterior nltultary
¢ gollecting duot vassopresaln
A stimlato
| inhibit
- Objective 23 On a test, he can maish statements congerning a vortsbrato nephron

3 vith the functions of the varloue £pecialized parte of any esnorsgulatary
system. (p 268-270) {Aroca of:l) Masslve Intakes 2) masslve return of most
materisls 3) selective ndjusiment of waste producte 4) £inal water uptake

‘ 5) steragel.

60%

g

1 Objective 3t Similarly, from ihs taxt (p 266=567) and from the laborstory dissactlon,

3 he can relate statements conderning the sarthvomm exarstory rystem to the 4
- 60

above 1list of speoclallized aread,

Objeative 43 Glven representative flov dlagrams of stoadye-state control of blood
gases and of osrioregulation of water gontent in the bloed, tho student wlll be
| sble to ldontify the chemleal and neural pathvays of Intsraction (stimulus
and Inhibition of sstivitles) on 2 test with 700 Aconraoy.

NS

20, Goals The student wlll undsratand thet ghemleal ecordinatling mechanlisams contral

' | activities at all lovels from the gall to the populeiione
? These ohemical &gonts are elther carried by flgids or move through the
4 enviromment. .
L The smount of the hormone 1& usually gontrelled by oome aspect of the very

process that it aontrolss by FELD BACK,

Objoative 13 The student will learn tha vegabulary frem selected and neted socotlone
| " of the text and from the leaturs, 8o that on a test,
the eerract example or deflnltlon with 807 acouraey.

b : endoerlne glande -
neure~endoarine substances neuressgretory center
hermenes (p 284 In part) ’ negrohemal or storage organ

tarzet orgens
Jductless

he ean matah the word with




Yoosbulary contimued: (uie pages 487T=50), for terms hora)

ovary . pltuitary (anterlor lovs) Phoromone . .
testls Gonadetraple hermonss reloaser ofieat (few
folllcls eells ¥R D Y faor ancther
estrogons IM . : axainpls)
interstitial acl)s | primor effoat
androgons (testeotersne) hypothalams (nonroseareiery
fellloular phose senter) oh&nlaal trall
luteal nhasce onviromucntal fasters alam reagtlon
carpus lutea daylongth « o o inereasing, eox atirzolants
progesterona and dearessling, Gyp-lure & "Quevatlon
rainfall - Confuslon®
plumnge and gourdship agtivitles
Intavorganionic controls
Phytotoxie neterliale
tex determinlem in
8lippsr shells

Objeative &3 Givar a medel dlagram of o qhomier)l snd nsural cgardlnauns syrtm, the
atudent vill he akle to relate stragt urw vith Dunetions with 705 saearacy,

Tust exgmple: This iz & &io g; rom of & neurafesratery sentor of elthop lnvertebrate |
or vertei:rats onimalme Madeh waek of the statement? bteleow with the 3
appropriate numierod it@mﬂ

Mark 1) 12 the statament 18 mesd tive of etimetura 1.
Mavic 8} 1£ most trae of struciure 2
v Mark 3) 1£ mont trae of struaturs &
Mark 4) If mooé trus of struciure 4
p Mexi 8) 1 vast smus of stracture B

. Indleates o fseibool stirnlua .

e vwould be the anterlor plinltary In ihe wr%mm te reproduaitlive Q;,‘“i%-lﬁ |

& mn¥ould Yo tm pesterior plinltary In the oﬁmre;;alhtiw of water doubaad ot
e bisad

4 _ __ __vwvould reprasent the hypesthtl anid In both ¥ and ﬁ ghove

6 Indioates an Imput nerve stlmulus 4o the ocentsr,. -

Objeative 3¢ Glven 8 flew diagram of neural and shonlaal gontrel of wveprodusilve
© aetivity, tho dtudent ean orediet the offpet of stimalatlen ey iﬁhl’*itio)
in tom? of ropioducitive qatlvitv ef the erganlam, &t any atege i the

e gyols.
\ fest sunnlo: Matelh the aodreet item wlth each st,amgﬁﬁt.
)' Merk 3 1f the resuli of ths statement 18 Immedlately true of 1.
Mark 2 * ¢ iz moest Inmediately tiue of 2
z Hork 3 ¢ " " M " n i n 2 L ,
Msre & ¥ ) " " " ) ” " g
KI'G'OMAD | ki;:k gw n n I " " n g :

1 Btimulacion esgurs hors 1€ daylengih begine to insreass
2 _____otimuletlon ogoure kere 1f PGH snd LE lovel rlces

- agerefcive male Behiavior i atitrivutabls to this

4 ezgsé ésvslon hare

B Birth gontrol nills agt hare to lni;ib;t orulziion in men
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Ohjective 13 The student w113 leern the vecabrlary dsveloped

Goals The student will understand thot neural coordinating wmechanisms ars Fornd AIn

most muiticellnlar anlmals and &re chirae taplzed structurally by epeslallized
esllss Neurons and Recaptorfe

tn leature and from

saleater text readlngs, o that on d test, he gon matek the werd with the ¢orrest

definltion 8 eut of 10 times,

Voasbulary (CHAPTER 19)

sondustor phetoresentorss night sdaptolions

sengory nsuron galarotie coat 8115 nunils
gesoglation neuron choreid coat tepetum lacldum
sffector weting syethine
lane
ghemeregeptorss: eagemodntion qones
012ectory neuron focus foven
olfactory lobe golor vision
taste bud rode
rhodopsin Neghanoreoentorss
ratlnena tympanic membrane
egho=location In bats opsin gooshlea
tragus sound vibratlions
nltrasonic sound fraquensy
intensity

cycles per sceond

Objective 23 Ths student w111 Lo sble to characterizo acch of the 3 compononts.
of nervous coordinatlon £0 that he oan match eash with its oorrect funetion

a 11st of statoments. 7ok

for obemorsception { In man, flshes,
ho ean snalyze the functlon of the

es%

Objeative 41 BHo wlll be able to explain the role of chemcreesption fn the migratien

of salmon from tho home gtream to the s¢a and bagk agaln so that, rivon & 118%
of statements deagribling evoni# In thees nigratlons, he eun 4lstinguish thog;%

that 4o from thess that do net applye

Objeative 3s Ee w111 learn the snatomisal basia
reptiles) so that, given & nunberad Alagram,
gomponent paris of thosa raceplors.

Objective bs He will be able to intorpret @ gonerellzed model of & verthbrate oyo
go that he ean maich strustwre with functien. 6

able to distingulsh betwsen nlght sdaptsd eyes snd

¢38t he ean maich desariptive clatonentis w:&h

OSJ«tln 6: The student will be
6

daytime adapted syee &0 that on a
eaoh of these typef.

Objeetive 73 He wi1l understand the major
samong sninals so that he will he able te m

el dlagram of tho vertebrote ooz, £0 that, |
car mateh stractnre with funotion, 855 5

visual sdaptations to snace and motion
atch adsptations with anlimal groupe ea%}

Objeative 8s Ie wi 11 onderatand 8 genarall
glven 8 118t of doseripilive statemsnis, he




Objestive 93 The student will be able o apply the basle arlnciplee ¢2 anand
reqgeption te egholosatlon aud orisntation 1ln hata, oll blrds, & porpnlses, 0
that on @ test, he can Indleats whether or net each descriptlve slatoncnt does
or doe3 not annly to sugh typloal phase2 ef egheloecatlan as 1) "Secaceh Phone!
2) "Anproash phase"; 3) "Terdiral or Kill Phare", ete. '

22. Gogl: The student will undorstand that & nerve lupulse 18 a dspolarization ond
repolarization of a neurcn that caqurs sequentielly along o call, b

¥

Objeotive 1t The student will lsarn the vocabulary drawn from Qham:,a% 80 thot
he can mateh each werd wiih 1t correct example or definitlon with BOT acoureey.

qgell bedy menbrane potential er restlng potentlal
dendrites | dspclarization
axon repolarization
, ond brush aation petentlal
nyelin sheath sodlvm pump
eanglla
threchold

~ "gll or nothing" resnonse
refraotory perled

: Objective 23 The student wlll bo able to deserlhe tha ohaln of ovente that constitute
i ths movement of an Impuls:z aleng & nerve flbere Glvon o dlagram and & llst of
statoments, he ean selest thoss that do or 49 not applye.

23, Goals The siudent wlll understand that chemieals produeed by the ends of nexrve eells
£agllitate the passage of the lmpulse between norve fihers.

Objeetive 1t The student will learn tho voaabulary of synaptic trensmission )
: (Chapger 20) so that on o test h can mateh word with example or definitlon 60%

R R T O T

Yeoghularys
synapse asetylehollee
ehemieal transmitier . oholinesterase '

ORI R L i e o e

RS et R

ObJootin 21 The studsnt will Ve adle to analyze the evente in synaptle tronsmission

and d1stingulsh bdetween. those events ghat sre wander noural gontrol and those 7
that are under ghemlesl gontrol 65% 1
. |

. Objeative 3t The student will bo able to tracs tho path of a simole reZlex, 28 the
"mes jerk" threugh the Reflex Arg (p 349), so that on a test, he osn mateh 4
staterents desoriptlve of the events wlih each of the spprepriate sirnatures
involveds 1) preprierscopter 2) sengory nouren 3) asgogliatlion nsnron

4) motor neuron 5) affector. | ;

: Objective 43 Rages 372 to ton of 373t He wlll relato the evimts he hoo wwostered In
eleotricsl tronemisslon along & neuren with tha depelerizatlon and repolarisatica

; evonts in skoletal musale, 56 that he ean Indlcate, from & 116% of sialecments,
I'd f}

those that 40 snd do net apnl¥e

4

Y
Y.

| ERIC . »

5
i
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/ Objectiwe €3 The ctudwnt wiil co aBle o apnly the baslo arincinler of gound

' poceptlon te esholosation and orisntation In bats, nil dlrds, & perpolses, ¥
that on & Lest, he oan indlesim whelher ar net esch descrlptlve sictement dosd
or doad net anply te suoh typlesl phases ef sehplocatlon ai 1) "Soarel choea"
2) "Aopprossh phase's &) "lerdinal or XiLL1 Thase", elc,

. 22, Geals The student will undorstond the = & nerve Inmpulse is o depelarizution and

1 repelarizotion of & neuron that eser s sequantislly aleng 8 cells
F :
A Objeotive ls The student w1l learm (he vooabulary draen fyom Chantor 20 8¢ thot
4 he can mateh each word vwith 148 corizobt exarnle or definition with BOY acouracy.
k '
3 Yegabularys -
§ gell wody mambrene wotantial er resting potential
3 dendrites ' deynlarizatlon
] axon repolarlzation
] end brush gotion petentlal
1 myalin sheath sedlun punp
' ganglia
threshald

a1l or nothing” resnonse
refragtory porlod

SO s e

P

b
i
b
¢

ObJectlve 23 The stndont will e eble to deserlbe the ghaln of ovente that sonetltate
the rovsment of on lmpulss along 2 nerve flbers Glven a dlagram and & 113t of
ptatements, ha csn selwet thoge that 4¢ or 4o not apply.

23, Gosls The student wiil undorstand that chemicals proeduced Yy the ends oi nerve salls
feallltote the nassage of the lmpulse between nerve flbers,

Objective 13 The sindent will learn the voealolary of syrnuptic trensmiszelon
(Chapger 20) so that on 4 test he can maten word wiih oxample o definitlon E€0f

Yeqabularys
synapse seztylehollce
ghemigal tramsmltitor agholincsterose

Objactive 23 The student will Le able to analyze the events In synaptlo transmission
and dlstingulsh detween those avents fhat are under neural control and thosge

that are under shemlazl eontrol 657

Ohjective 3t Ths student wlll be able to trace the path of a 2impnle rellex, 2s the

mmes jJerk"” through the Reflex Are (2 349), e that on a test, ha can mateh
statemnts desoriptlve 5¢ the avents with each of the anpropriste siruotures

Involved: 1) preprierseopter 2} eéensory neuron 3) assoaiatlon nanren
&) motor neuron £) affectors

Cbjectlve &5 Ropos SW2 to tep gf 37t Hs 1111 relate the events he has mastered In
elagirleal trensmizslon slong & neuron with ¢
evente in skelatal musela, % that he ean Indlsate, from m 1ist of staluments,

thoss that do and do net aprlys

he depolarization and rapolarlzatiot‘é

e e i

o
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4 Gool 24: The student wlll uncorstand that aneoxmal reproduction 1s gheracterized by

4 pltesis.

? Ubjecilve ls Givon & serles of steps in mitosis of 8 single cell, the siudent will
: be sblc to arrange thom in order of begining to end result. 607 18 beginirg
: and ond result are corrects 40 nercentage points for corrsct zaquence of

3 Intermadlate stops.

- Tect sample: sach of the following drawings represenis a stags in mitosle
] oell dlvislon, OUrder the correct sequencoe.

g e,

. 1. ;‘f

> 2. @) %

; > ' St 7%

s ® ’ (%%s‘ 7

L 4 ® 3 -.\; f o

'{ - ' . \ 3

,‘; at QM.‘*' ,

4 6bJoctive 2, In the laboratory, he wllil be shlo fo racognlze and nome £iaged of

] gell mitosis from sl ldes of onlon root ¢ip ond young vhiteflsh embryo under

1 aondltlons of & practicum exam, { Soe Mannal Exercise 33 page 11.!]

5 Objective 3., Glven a series rf statemonis conoorning cvents in mitosie, tho

4 studont ean mateh each with the corrsct mitotic stage.

4 Test sgmnloes .

3 Natah each of tho statements bolos with ona of the

4 glven ltems, items: 1) Prophase

2 2) Fetaphase

d 1) DNA 15 roenllicated. 3) Anaphasse

a 2__ Chromosomes meet at midline. 4) Telophase
T™ro daughter cells are formed 5) Intorphase

4___ Chromosomes thloken, shorten, hegome vislbéd
and nvclear membrane dlsappearsa

i
4 .3
)

Goal ¥ s The student will umnderstand that soxual reproductiion may be characierized by
melosis and fertillzationd :

Objective 1. Ho will reviow the evente In meiosis and gomete production 80 that
on 8 tost o ocan designate which stage results in: ,
1) reduction of chromosome numbers:
2) when the unique palring at synapsis of homelogous chromogomes cocursy
3) whon crossing over ooccurs and what 1s 1ts rosdlts
4) when random assortemnt or shuffling of narontal chromo8orie8 vgours
at the egatorial nlate ‘
6) vhen segregation of homologous chromosomes occurs an
palr goos off to opposite ends of tho cell

6) production of 4 daughtor celle; (that will eventually mature and become
‘ grmetos)

d one member ¢f sach

Orjedtive 2. On an exan, the s tudent oan write & shori summery contracting the
advantagoes and disadvantages of asexual with sexual reproductlon.

B e S R R e P S G S LI
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ond bhst Jeneties 1 the ctudy of the transulssion

Gonl 26 ¢ Tho student vill wnders
in ouecossiva gonerallions of organismi.

gnd expresslon of tralis

Ubjective 1. lle wlll loarn vogzbalary terms relating to tho study of gonatics
vith B80% occuraoye +Heo lab Lonugd no Od.

Objectivo 2,
units and sone of his

and recombinatlon}e~to melosis ard we atle fo tolve o varicty of problons
" N - - 5
rOS 805 Soo 1oh nena pe 938 Vb

coneor: lvg gingle faatorn gencfle ALrositka
L) -
Juections 1-10,.

Objectlve 3. Ho will follow the transmlasion and exprossion of & heredltary

teaits at the same time and be ablo to solva senstlec problemd involving

dihybrid orosses,. Soe lab man. » 9l protloms 3-5: and page 94, nroblomns
11, 12, 13,
Ohjective 4, He will be sblc to annly ‘ciiwledge of thoe transmisclion of
heraditary trolts in human beinece to hysothetlieal nroblemdpresurtad on tqg
6%

eXaM. . _
' \

Gbjoctlive 54 iHe wlll ho able to nredist the transmlsslon of 50%=1inked ¢inrnd
in & varloty of problems Lr husor Inhoritance. Hoe pe 98, Inb mwras, pr
and selectod nroblems frowm lecture gantlion.

Obia

sgnalntion to 1t8

GBal  27: The rtudont vi 11 understand that ssloctlon adants a
Yee Ohaoter B,

nmer.t by chooslne the flttest individuals awanilable.

onviro
3 (Chaptor 31 1§ optional readlngs the {nstruetor conslders lvolution io
E - be a fact)
&2

Objectlve 1. The studant will learn vocsbulacy tcrme selccted from Chaptsr

Yocabluary:

natural selectlon
{itnesa
adaptation
survival valua
soxual sclactlon
family 8ize

arosfing over
random asrortment
atbhreoeding

autation

- gore pool

Objoctive 2, THe will bo
able to contract them with tho affects of relaxcd selection pross

populatlions of organlsnbe

Obtective 3. He v1ll tu
snd behavloral adaptation and be able to mateh esch of these vith 1tems

from a 118t of selected examnlide

Coal 28: Tho studont wlil undorstand that no

may undergo spocistlon If they are tgolated from one another fer &

sufficlent perliod of time. '

Objective 1. Using tnu gxawmple of Darvin®s
student will e sble to interpret tine
eaologleal opperiunity on these birds
speeles in differont enologloal nlches,

roleof leolation and of Inoreased

torl

60%

able to tdentlfy Lho consos of selection pressurs and be

SatG N

finches on thes Galapagos Islande, Uhs

A et 27 ot
P T TRy

He v i1l relate lendel's Pindivgsid (the exlstenco of dlsorats neredl tary
- k] - hd
si@pler Intoractilong inclnding domlnarce, segregation,

EV 4 o
v1aa

o«

able te define tho nature of moraholosleal, nhyslologleal,

pulation® adeptsd to different environmon e

that posulted in radiatlion into 14 new
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Unit I The Historical and Present Position
- oI Biology as a Scientific Discipline.
Class Meetings
Involved
Topics:
| a) Course Introduction 1
b) Classical Biology = the 1
thoughts and men.
¢) Modern biology- integration 1
¢f the sciences.
d) Scientific thought and exper- 2
imental method.
Objectives
Goal 1l: The student will have knowledge of the historical
background of classical biology, ané of the
rapid advances and discoveries which have
recently been made in molecular biology aad
biochemistry. ‘
Objective l.’“ Given a list of important biologists
he will describe in 20 words or less
the major experimental discovery of
each. 70
2« Using available library media he will
explain the techniques now being used
to uncover the basic processes of life
by vwriting three fifty word summaries of
recent experiments (1960-1966) i
oiology. ‘ 100
3 ¥ He will discuss in 30 words or less for
- each the importance of biochemisiry,
biophysics, and physical chemistry to
the study of biology. 80
Goal 2: The student will understand the scientific

Y .
SRS AN b e v

e ho S
i e Sty

method of inquirey. .

% Normal vest conditions.

v i 2
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Objective

o

D

He will write an outline one page

in length, due within one week.

Given a copy of a recent publication

in ‘biclogy, he will at home, outline

the basic procedures used in the
experiment, and graphically represent

all the data presented in the results

of the experimenvt. He will not be
concerned with conclusion drawn from the
datae. © 100

The student will be given a data sheet
in class collected from an animal
nutrition study. Ideas of how the
experiment was designed, how data was
collected and what conclusions can be
drawn from the data will be discussed

by the s tudents and instructor. He will
within three weeks write a 200-25C word
scientific paper containing a-logical
approach ror presentation of the data so

that his conclusions are substantiatedioo




Goal 1l:

. Objective
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Goal 2:
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The Characteristics of Living

Things ®

Class Meetings
Involved

Topics:

a) Non-living and living things. 1
The origin of life.

b) The similarity of living 1
things ° ‘

¢) The cell, structure and 2
function.

d) The cell, metabolism. L

e) The cell, physical processes, 1l
energye.

Objectives .

The student will understand the chemical
requirements of living things.

1.» He will list the four classes of
chemical compounds basic to all life,
and define in 20 words or less the
function of each class. 90

2. He will compare in 50 words or less
the position of virus, bacteriophage
bacteria, and complex plant or animai
forms; as to their similarities and
differences, as possible life form560

‘ 1

The student will understand the basic prin-
ciplis of life processes at the cellular
level.

3." Given a diagram of a cell he will |
correctly label all the parts indicated,
and discuss the function of each in 20
vords or lesse. - 70

4.* He will define in 20 words or less the
terms; differentiation, homeostasis,
anabolism, catabolism. 60

A R N T
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5,% te will describe by use ol diagram

*

6o

or chemical equation the processes
of energy capture: photosynthesis,
energy release, and expenditure; and
energy utilizations synthesis of cell

componentse. 70

He will define four properties of an

enzyme, and apply the enzyme principle

to control of cellular metabolism. 0
7

%

55 B i AR G el ) B 5T



s o

e g S

0

Ltiatiatint

gk

i

e, $I g

o R s ,
S s s e s El s e
R

{

o~

ZeEEREA SR o tlarta R T e Besegart hoe » b TS e Tl § o e e
W baf sl cann I «AOigat it TEAR N AT b pe X M S AL pa e g sotinen s €00 b B e
it S 22 LA S R LA A Ty S Bl 2 rtnd, R laba T 23
Y 2 % e R TR ki l)»"‘r" Y AS, ;,a,v

Unit III Cell Division and Reproductione.
!
| Class Meetings
Involved
Topics: ' g
a) Mitosis and Meiosis. 2
b) The chromosome Theory- 2
Mendalian principles.
¢c) The gene and protein 2
synthesise.
d) Cell differentiation 1
e) Reproductive cycles in the 2
* organisme. :
Objectives

Goal 1: ~ The student will understand the processes of
mitosis and meiosis.

l.* He will demonstrate diagramatically
mitotic and meiotic division, and
discuss in 30 words or less the
importance of each.

Objective

80

2.%* The student will define in 15 words or
less for each, ten terms associategdwith

geneticse.
3.* He will, given a phenotype and genotype,
each with two characteristicsifdetermine

the F; and F, progeny of a se crosg.
70

The student will understand the theory of one
gene-one enzyme, and apply this to cell diff-

erentiatione.

h.* He will in 50 words or le$s, and using
diagrams, explain the one--gene —one eadymet

Goal 2:

Objective‘

theory and its control over cellulgg

metabolism.

B oo N
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Goal 3:

Objective

y

5.:*“‘S He will describe the roll of nucleo-
proteins in cellular control by )
diagram and short descriptionse. 60

The student will understand the basic reproe-
ductive cycles of plant and animal life.

6.% ye will complete diagrams of two
plant and two animal reproductive

cycles.

7.* He will discuss in 75 words or less
the difference between the haplophase
and diplophase reproductive cycles,
and give two examples of each. 80

80
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- Unit IV The Development of the Organism .
A | Class Meetings e
] | Involved B
4 Topics: a) External factors-assimilation J
g and respiratione ~ 5
L b) Internal factors~czrculatlon 1 |
y | and excretione. ;
1 ¢) Hormones. ' 1 :
- d) Responsiveness and Behavior. 1 ;
4 ‘ | ‘ Objectives ‘
f . Goal 1: The student will understand the processes of !
1 : | procuring needed materials and energy by the ;
4 : multi-cellular organism. |
3 Objective 1.* He will discuss in 30 words or less the ;
p ' effect of size upon an organism, and i
3 give two examples of special features i
3 , which must develop in large organisms, ;
§ to overcome the difficulties created 5 X
4 by size, 70 ]
X ’”% ;
2. He will define in 20 words or less
1 resplraulon, and diagram the processes ]
g involved in the absorption, transport, ;
3 storage and utilization of glucose. 4
] 70
“ *
4 crt 3. He will relate in a simple diagram and g
- short discussion, the relationship |
4 between respiration and ATP produculon. k
. Goal 2: The student will be able to diagram the i
b _ generalized circulatory system of‘a plant and :
: animal. - 4
. Objective 4. He will discuss in 30 words or less the :
S transpiration-cohesion=-tension theory §
3 of water movement in plants, defining :
the part played by eachfactor. 80




<o el L e e S L S R

- |

£ 5, He will definein ten words or less

k- for each the terms whole blood, plasma,

: serum, and fibrogen. 80

E | 5.% He will list five materials being trans- o
3 ported in the blood. 80 < 1
%: | 7.% Given a diagram of the human heart he

L . will lable the parts indicated, and in

1 20 words or less discuss the pacemaker

] system. 60

3 Goal 3: The student will understand the function of

of hormones in plants and animals.

A | Objective 8.* He will match six animal organs with
“ ' the hormone formed by each, .and prggess

£ controlled by each.
2 9.* He will name three plant hormones, and
: in 30 words or less describe the function

performed by eache 60

SRty




Unit V. Evolution - The Diversity of Life

Class Meetings L

Involved
Topics: ‘ |
a) Genetics of populations. 1
b) Natural selection. 1
¢) Adaptation. 1
d) Principles of classification. 1l
e} Protists and simple plants. 1
f) Complex plantse. 2
g) Animals. 2
h) Mollusks, Arthropods, and 3
Vertebratese.

Objectives

" Goal 1: ‘[he student will understand the mechanisms |
of evolution. \;
Y ¢

Qbjective 1.” He will apply his knowledge of genetics
to the process of evolution by stating |

the Hardy-wWeinberg law in 50 words or -1

- less . 80 . |

2. He will list four conditions which must |
by met if the Hardy-Weinberg Law is to ]
hold, and sate whether these conditions
are met in real populations. 60

3. ge will define in 30 words or less what :
is meant by natural selection. 80 !

Goal 2: The student will equate evolution and adaptation.
Qbjective L. He will list the three major forms of

adaptation, and list two examples of i
each with short explanations. 60 i




i

4

Goal 3: The student will understand the scientific ]

method of classification. - : o

Objective 5. He will list in systematic hierarchical .

fashion the ®ven divisional terms used .

. in biology from highest to lowest. . .

» 100 3

Goal L: The student will understand the importance of 3

S protists and simple plants, c

. . % . s . ;

Objective 6. He will discuss in 30 words or less for i

each, the importance of the bacteria, ]

algae, protists, and -fungl in mans 4

present emvironment. 80 |

| LA

Goal 5: The student will understand the conditions , 4

necessary for land life, and apply this to .

the wayg vascular plants have evolved. ]

: . % : : : ' 3

Objective 7. He will discuss in 50 words or less the g

four groups of early (primative) g

vascular plants, Included will be tThe E

differences between the four groups [

structurally and reproductively. 1

)

8.* ge will distinguish the difference :

d between gymosperms and angilosperms, 1
y give two examples of each, and discuss 3
. the importance of each class to modern b
, mane ‘ . 80 :
| Goal 6: The student will have knowledge of animal life. ]
k . . 9 . . . . 5
1 Objective 9. He will list, and discuss, the six areas ]
‘ of constrast between plants and animals. 2
80 ]
i 10.%1e will list eight of the eleven major animal 3
£ phyla, and name a common animal in the 4

4 eight chosene ~ 60

¢ : | ” _ ] _ 4
1 | 11.%1me will apply the theories of evolution E
3 - to the Mollusks, Arthropods, and Vertebrates;
. . and diagram evolutionary trees for two 3
. - of these animal phyla. 60 3
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] Unit VI Man and His Environment
Class lMeetings .
3 Involved : :
3 Topics: a) The population and | 2
; environment
9 b) The organization of 2
3 - living communities
i ¢) -Man in nature L
1 Objectives
! .
b - ‘ . . . v
2 Goal l: The student will have knowledge of the
“ | S———————— * . : - o
1 environment in which man 1s placed.
4 Qbjective 1.* He will list the five major cycles
| of materials found in nature, diagran
] each and discuss in 20 words or less
g the importance of each to man. 80
i " [ ° : ] (3 '
; 2.%* ge will define the following terms in
1 15 words or less for each: &ymbiosis,
1 commensalism, mutualism, parasitism.
4 ' 80
i 3.% He will discuss in 50 words or less
* Zwo societies of animal life, comparin%
and contrasting Them. ~ o)
Goal 2: The student will be able to evaluate the extent
of mans control over the natural environment,
and propose directions and consequences of
mans study of the biological worlde.
Objective 4. Oubside of class he will write an annoted

150-200 words essay discussing mans
polution of his environment. 100

5.% given a list of four m2jor endeavors bio=-
logists are now working on experimentally,
he will chose three, and discuss in 30
words or less for each what the endeavor
may lead to and the consequences uggn

man e
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