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. COURSEDESCRIPTION

Thisisan introductory course for science mgors. It covers physical, chemica, and biologica
principles common to al organisms. These principles are taught through the study of cell
structure and function, cellular reproduction, basic biochemidry, cdll energetics, the process of
photosynthesis, and Mendedian and molecular genetics. Also included are the scientific method,
basic principles of evolution, and an overview of the diversity of life with emphasis on viruses,
prokaryotes and protists.

II.  GENERAL COURSE COMPETENCIES

After having completed this course, the student will have learned the following basic concepts.
He/shewill:

Understand the gpplication of the scientific method in biology.

Understand the principle differences that separate the biotaand the abiota

Understand the theories of origin of life on earth.

Know that al matter, including that making up living organisms, is compaosed of chemica
unitswith characteristic structures and properties at each level of organization.

Know the genera structures of the four groups of macromolecules and the mgor
functions of each group in organisms and be able to give examples of each.
Recognizetherole of cdlsin organisms and understand why and how acdll

interacts with its environment, including other cells.

Differentiate between prokaryotic and eukaryotic cdlls.

Describetheintercdlular structure of aeukaryotic cdl.

Undergand the diversty of life at the variouslevels of organization.

Undergtand how the energy required to drive various chemicd reactionsused in life
functions and in maintaining organization is supplied.
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Know that DNA, the genetic materid, containsal of the information needed for cell
function and that it duplicates prior to any cell divison.

Understand how the information coded in DNA is used to produce both the proteins that
form cdlular structure and the enzymesthat direct cellular metabolism, thus determining
the phenotypic characterigtics of the organism.

Know that mutations are dterationsin DNA that result in new genetic information.
Understand how mitosis produces new cdlls with exactly the same chromosomal

content as the parent cell and why thisisimportant to development and growth.
Understand how meiosis reduces the number of chromaosomes by one hdf to form
gametes.

Be able to discuss some of the new developmentsin gene technology.

Understand the physica basisfor the inheritance of genetic traits.

Understand the necessity of nomenclature and classification systemsin presenting an
orderly study of diversity. Recognize the subcdlular nature of viruses.

Recognize the generd characteridics of dl bacteria and distinguish among the
principd types of bacteria

Recognize the generd characteristics of dl protists and distinguish between each of

the mgor protist groups.

Recognize the generd characteristics of dl fungi and distinguish between the mgjor fungi
groups. Recognize the subcd lular nature of viruses.

1. COURSEOBJECTIVES

The student will be required to demondrate that he has attained each generd course
competency by performing the objectiveslisted under each competency.

A.

Understand the gpplication of the scientific method in biology.

1.  Ligtthegepsinthe scientific method.

2. Destribe experiments that exemplify the scientific method.

Understand the principle differencesthat separate the biotaand the abiota.

1. Ligthecharacteristics uniqueto life on planet earth

Understand the theories of origin of life on earth.

1. Ligthevarioustestabletheoriesof origin of life; give the evidences which support

these theories.

Know that al matter, including that making up living organisms, is composed of chemica

unitswith characterigtic structures and properties at each level of organization.

1.  Differentiate anong atoms, dements, and molecules.

2. Destribe and sketch the Bohr mode of an atom, using the terms proton, neutron,
electron, nucleus, orbitals and energy level or shell.

3. Usng appropriate examples, explain how ionic, covaent and hydrogen bonds
areformed; ther relative energy requirements; and their biologica importance.

4.  Interpret chemicda equations using theseterms; reactants, products, and direction of
resction.

5.  Explaintherole of chemicd reactions (metabolism) in living things.
6.  Destribethe specid properties of water that make it asuitable medium for life.
7. Definethefollowing terms atom, atomic nucleus, proton, neutron, eectron,

atomic number, atomic weight, ion, ionic bond, dectrogtatic attraction, molecule,
acid, base, pH, buffer, covdent bond (polar and non-polar), hydrogen bond.



E. Know thegengrd sruduresof thefour groups of mecromaleculesand themgior fundionsof eech groupin
argangansand beddetogveexampesadf each,

1.

> w

By labdingdagramsof eech of thefour dassssof bidagicaly important orgenicmolecules
identify their generd Sructures; identify thebullding blodks of eech group and identify the
mgor bondtypesinesch.

|dentify the besic srudturd differences among the malecules in eech of the fallowing groups
fatty adds aninoadids nudetides

Differentigteamong thevariouslevdsadf protein drudure-primary, ssoondary, and tertiary.
Given 812 nudentides condruct a mdecule of DNA ad labd the hydrogen bonds
complementary bese pairs and sugar phogohetelinkages

Compare RNA nudentidesto DNA nudentidesand DNA maeculesto RNA molecules
onthebedsof compostionand drudure

|dentify areaction asdegredation or synthesis(dehydration or

hydrdyss); anbdlicor catabdlic.

Explantheimportancedf theabovereediontypesto organisme

meabdism.

Ddfinethefdloning terms fundiond group, aminogroup, fatty add,

dissochaide, carboxyl group, palyseodhaide, aminoadd, pratan,

pdypeptide, cartbohydrates DNA, peptidebond, nudeicadds gyoeard,

nudentide lipids RNA and monosaochaide

F. Recognize therole of cdlsin organisms and understand why and how acdll interacts
with its environment, including other cells.

1
2.

10.

Saethecd| theory.

Usegpedficexamplesto desribetheadtiveand pessveregulaionof
thepesssgedf maeridsby apleaamamembrang induding bath the
mechaniamsand thedruduresinvavedinthet reguliation.

Draw adagrand theflud-mosacmodd of theodl membrang
labeling the hydraphobic and hydrophilic portionsof the
phosophalipids the prateinsand the carbohydrates

Predict whet will heppenwhenacdl isplaced in salutionsof
varying concantrationsaof solutes

Definethefaloningtams dffuson, camods didyss fadlitated
dffuson, csmatic pressureand patentid, hypertonic, hypatonic,
isotonic, transmembanechannd prataing endocytods exocytoss
phegocytos's pinocytosisand reogptor mediated endocytoss
|dentify and ddfineprateinsof plasmamemiraneswhichareusad as
odl sufacereogaiors sHf identify markers achesonprat@nsand
anchaing pratans

Whet ismeart by turgor pressureand which typeof odishaveturgor
presre?

Ddfinethefdloning typesof adivetrangoort: uniport, cotrangart,
s/mpartand antiport.

Definethefalowingtypesaf odl Sgndsautoaing,

paracing endoaineand syngpiic (neurdranamitters).

How are G-rateinlinked maleculesused within odl memboranes
adhowaeCa™ and CAMPussdwithinthecytoplaamof odlls?



11 Beadeto desibethefdlowingtypesof cdl toodl jundionsand
gvethefundion of eedh: ancharing juncions, desmosomes tight
jundions acherensjundtions, gapjundionsand plasmodesmata

G. Differentiate between prokaryaticand eukaryatic odlls
1 Lig thedfferencesbetween prokaryaticand eukaryatic odlls
H. Dexribetheinteradlular drudureof aeukaryatic odl.

1 Ddfinethefdlowing tams plaamamemiorang, organdlles odl wal,
oytoplaamadyomosomes, nudeus eukaryatic adl, chramétin, prokaryatic odl, nudedlus
ribosome, genes endoplagmic reticllum, mitochondria, nudear membrang, lysosomes
dlorgplags Galg goperatus chlorophyll, flagdla, pladtids vaoudes dliaand micratuboule

l. Understand the diversity of life at the various levels of organization.
1 Discusshesc differencesamong argenismsinthesx mgor Kingdomsof life
J Underdand how theenergy required to drivevaiouschemicd reedionsusedin - lifefundionsandin
mantaining organizaionisupplied.

1. Beddetosaeandexplanthefirdandsscondlavsaf themodynamics

2. Beddetoddineatrapy.

3. Uselabded dagramstoexplanthe ADP-ATPcydesrdein upplyingenargy for cdis

4. Expanwhy the3dimendond drudured anezymeisthekey toitsadtivity. Usetheterms

adiveste andbdrae

BExplantherdeanerzymeplaysin goesding upadhemicd reedtion.
Rdaetheimportanceof changesintempearaure, pH and concantraionsto enzymefundion.
Beadetoddineamaabalic pathway.

Beadleto ddfinethefallowing: subdrate, aofactor, coanzyme, adiveste dlodeaicste
noncompitiveand compitiveinhibitionsand sUbdrae-azymecomplex.

9. Givenalig of photosynthetic or odlular resairation events, order them fromarigind energy

ource(an) toussful cdluar energy (ATP).

10. Explanwhy organismsdepend diredtly or indiredtly on photosynthesisto stidfy their energy

nesds

11. BExpantherdedf thefdlowingin photosynthesis water, dectrons CO2, H20, enargy.

12. Fdlowthemovamant of thefdlowing through noncydic photophosphorylaion and the

CavinBaenson cyde decronsCO2, H20 energy.
13. Nametheproductsand destribethar fatein noncydic photaphospharylaion and the
CdvinBensoncyde

14. Wiitethesummary equationsfor thelight reedtions thedark reections and phatosyrnthess

15.  Indicatewhat hgppanstoasubdancewhenitisaxidized or reduced.

16. BExplanwhy organiamsdgoend upon odlular resairation for enargy.

17. Expantherdedf thefalowinginresairation: glucose, O2, redox readtions, oxiddtive

phogoharylaion, ATP.

18. Wiritesummary equationsfor famentation, glycolysis bridgestep, Krebscydeandthe ETC

odluar reoiration and beddeto trace carbon, hydrogen and oxygenthrough eech dage

19. Know theimportancedf hidogicd catdygsintheoverdl trander of enargy inliving things

K. Knowthet DNA, thegendiic meterid, containsal of theinformation nesdedfar odl fundionand

1. Given a souance of beses on one DNA drand, gve the ssquence on the
complementary srand.

2 Givenamadeculedf DNA, show reglicationintotwo new
mdeules indicating thearigind drandsand nemy syrnthesized
drands |dentify nudeosomes
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L.  Underdand how theinformetion coded in DNA isusad to produce bath theprateinsthet foomodiular
drudureand theanzymesthat direct odlular metaboliam, thusdetemining the phenatypic cheracterigtics of

theorganiam.

1.

2.

3.
4.

6.
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Lig thebesesin DNA and RNA ascomplementary parsand explain

thechamicd bessfor thepairing.

|dentify thefdlloning DNA polymerass, ligese, primess RNA priner,

okazeki fragmentsandinitiator prateins

Ligt threetypesof RNA andindcatethefundion of eech.

Givenassquencedf bessson DNA, transaribe RNA fromthem,

trandatethisinto apolypeptidedhain and, usng acodon dicionary, identify theamino
addsinthepdypeptide

Desibeinddall by usngadiagramor by lising everntsinorder,

theprocessaf pratein synthesi's using theterms: trandation, transaription, codon, anticodon,
MRNA, RNA, tRNA, aminoadds peptide bondsand polypeptide

Tdl wharetheevenislisied above (replication, transcription,

and trandaion) ooour, and explanthe purposeof eech.

Ddinethefdloning tems infrons exonsand 30licsosomes

M. Know thet mutationsaredterationsin DNA thet result in new gengticinformeation.

1

Lig examplesof sevad typesof mutationsand posshblecausesof mutationsor
mutagenicagants

N. Undarsand how mitogs produces new adiswith exadly the same dromosomd contert asthe parert
adl andwhy thisisimpartant to deve gpment and groath,

1.
2.
3.
4

5.

Diginguish betwean thefdloming: mitoasand cytokiness

plantandanimd adl mitods dromatid and dyomosome
Gventhedyomosomenumbe of acdl, goeafy thenumber of

dromdidsand cantromeresin eech degeof mitoss

Givenadromosomewith genesonit, sketchthedyad thet it

farms labding dyomaids caentromere, and thegenesonthedhramétids

|dentify the fdlowing time periods during the cdl cyde and tdl what events ooour
duingeech G, S G2M adC.

O. Undargtand how meiasisreducesthe number of dromosomesby onehdfto  fomgamees

1

N
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Desribethe prindpd eventsthat ooour during eech dageof mitoss Useadiagranto
illudrateyour destription, neming eech fegeand labding thepoles equetar, goinde
fibers dyads and deughter cells
Givenalig of dldes sketchaterad and placethefdlowing dldesinacorett
rdaivepostiononthetetrad.
Lig thestegesof meicssand destribetheprindpel eventsthat ooour during eech dage
Givenaad| withfour dhromosomes (two homdogouspers A g BJb), dagranmeaods
Definegametogenessand differantiatebatvwean oogenes sand soarmietoganess
Comparemitodsand macssonthebedsof thefdloving:

a rdeintrelifecydedf anorganiam

b. thebehaviorof dyomosomesinmaogsl andinmitods

c. thebehaviorof dyomosomesinmaogsll adinmitods

d. theendprodudtsof eech



7. Know thet sexud reprodudion incresses vaidion in the populaion by meking

possblegendic recombingtion.

8  Gventheddl above explan how randomnessin chromosomesegregation duing
Angphese| will resuit infour different possblecombinaionsof dhyvomosomesinthe
hgpadgaretes

9.  Disussvaiaionasthemgor advantageof sexud reprodudion. Rdatearossng-over
and recombingiontovariaion.

P. Beadeto dscusssomedf thenew devd opmentsin genetedhnaogy.

1. Definerecombinent DNA. Discusstherdedf resridion ezymesand

plaamidsin recombinent DNA technalogy.

2 Beableto ddfinethefalloning: DNA tedhnioues Gd dectrophoresis, palymerase

dhanreations southemn blatting, northem blattingand RALPs
Q. Underdand thephysicd besisfar theinhaitancedf gendlictrats

1 Definegeneand desribeitschemicd compostion.

2. BExplantherdationship of DNA togenes ganestodromosomesand

dromosomestomecds

3. Know thelanvsgoveming theinhaitance of tratswhich falow Menddianinheritance

pettensand usetheprindplesof maogstoexplanthem.

4. SateMendd'sLaw of Segregation and explainits meaening by rdating it to theformetion

o gandesinamitaicexample

5. SateMendd'sLawv of Indgoendent Assortment and explanitsmeaning by rdaingit to

theformetion of gametesinamaaticexampleusing & lesst two genepers

6. Solveprodemsinvalving onefadtor arasssswith: completedominance

incompletedominance, sexinkepeand multipledldes

7. Explanhow partid dominencediffersfromcomplete dominenceand comperethe

reslitswhen onedldeisdominant over another with theresutswhenthereispartid
dominance (incompleledominence).

8. Explanhow sxisdetermined gendlicaly inhumensand useyour explangtiontoexplain

why recessve x-inked dnerattersare expressed more dfteninmaestheninfemdes

9. Ddfinethefdloning tams dominant dlde recessvedlde, parants FL, F2, P, locus(lod),

oene homazygous, heterazygous dlee, monchytrid aross test aross, phenotype, sométic
adls dihytrid aross partid (incomplete) dominence, X dromosome multipledldes
Runnet squere, ganatype, Y dromosome, s2x dyomosome, autosomeand sex-linked
chaataidics
R. Underdand theneocessity of nomendatureand dassification sygemsin presanting an ordarty Sudy of
dvedty.
1. Expantheadvantaged binomid nomendaure
2.  Saetheode of thedassficationhigrardhy.
3. Chaataizethesx kingdoms
S Reoognizethesubodular neture of viruses
1. Dexibethesrudureand rqprodudivecydesof viruses (Iytic vslysogenic)
2. Lig somemgor vird diseeses
3. Desribethedassfication of vird groupsbesad onthar typedf nuddcadd.



T. Remmzelhegerﬂd dnaratteidicsof dl becteriaand diginguish among theprindpdl typesof becteria
Explanbedaid gonthrae
Namethedfferent becterid Sgpesand arangaments
Giveexamplesdf bendidd and detrimentd adiivitiesof becteriaon humeans
Definethefdlowing terms taxonomy, binomid nomendature, phylogeny,
microorganiam, pethogen, Gram gtain, pili, plasmid, encogpores odll wall, capale,
methanogens helophiles becteriaphege, capad.
U. Reoognizethegenard charattaridicsof dl pratigsand ddinguishesch of themgor groups of pratigs.

1. Ligthewayspraigsdffer frombedaia

2.  Comparepratigswithather eLkaryotes

3. Ligthemgorintesing and blood protozoen pethogensand the diseeses

they caue

4. Dexxibethedfferent pattamsaf reprodudion found among thepratids
V. Recognizethegenard charadteridicsof dl fung andknow themgar groupsof fung.

1.  Dexxibethevaioustypesdf fungd body plansand pettamns of reproduction.

2. Nameoregpadficexampled eechof themgor groupsaf truefung.

3. Namethetwooarganismswhichfomthemutudidic rdaionsiipknoanaslichens

4.  Ddinethefdlowingtams myadium, hypha, goore, goorangium, sgorae,

paragite symbiods mutudism, lichen.
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V. CLASSACTIVITIES

Ledue

A-V Hf indrudion.

A-V dassoomindrudion.
Weddly laboratory exaerdses
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V. CRITERIA FOR EVALUATION

Thesudat will havedemondrated attanment of thegenerd coursecompetendesif heaccumulaesatatd of 70
pearcant of thepaintsposshlefromthefdloning aiteria

A. Scheduled ledureexamingtions

B. Laboratory examindions

C. Thesudent will passcoursewith 60% aocurecy.



VI.

VII.

VIII.

ATTENDANCE

Students are expected to attend dl classesfor which they are registered. Studentswho are
unableto attend class regularly, regardless of the reason or circumstance, should
withdraw from that class before poor atendance interferes with the sudent’ s ability to
achieve the objectives required in the course. Withdrawa from class can affect digibility
for federd financid aid.

STATEMENT ON DISCRIMINATION/HARASSMENT

The College and the Alabama State Board of Education are committed to providing both
employment and educationd environmentsfree of harassment or discrimination related to
anindividud’ srace, color, gender, rdligion, nationa origin, age, or disability. Such
harassment isaviolaion of State Board of Education policy. Any practice or behavior
that condtitutes harassment or discrimination will not betolerated.

AMERICANSWITH DISABILITIES

The Rehabilitation Act of 1973 (Section 504) and the Americanswith Disabilities Act of
1990 state that qualified students with disabilities who meet the essentid functionsand
academic requirements are entitled to reasonable accommodations. It isthe sudent’s
responghility to provide appropriate disability documentation to the College. The ADA
Accommodations officeislocated in FSC 300 (205-856-7731).



