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INTRODUCTORY BIOLOGY OLYMPIAD 
TRAINING CAMP 

SYLLABUS
WEEK DATE TOPICS COVERED

I. THE CHEMISTRY OF LIFE

1 SATURDAY 2. THE CHEMICAL CONTEXT OF LIFE;  
3. WATER AND LIFE

SUNDAY 4. CARBON AND THE MOLECULAR DIVERSITY OF LIFE;  
5. THE STRUCTURE AND FUNCTION OF LARGE BIOLOGICAL MOLECULES

II. THE CELL

2 SATURDAY 6. A TOUR OF THE CELL

SUNDAY 7. MEMBRANE STRUCTURE AND FUNCTION

3 SATURDAY 8. AN INTRODUCTION TO METABOLISM

SUNDAY 9. CELLULAR RESPIRATION AND FERMENTATION

4 SATURDAY 10. PHOTOSYNTHESIS

SUNDAY 11. CELL COMMUNICATION

5 SATURDAY 12. THE CELL CYCLE

SUNDAY REVIEW OF UNIT I AND II

III. GENETICS

6 SATURDAY 13. MEIOSIS AND SEXUAL LIFE CYCLES 
14. MENDEL AND THE GENE IDEA

SUNDAY 15. THE CHROMOSOMAL BASIS OF INHERITANCE

7 SATURDAY 16. THE MOLECULAR BASIS OF INHERITANCE

SUNDAY 17. FROM GENE TO PROTEIN

8 SATURDAY 18. REGULATION OF GENE EXPRESSION

SUNDAY 20. BIOTECHNOLOGY 
21. GENOMES AND THEIR EVOLUTION

9 SATURDAY REVIEW OF UNIT III

IV. MECHANISMS OF EVOLUTION

9 SUNDAY 22. DESCENT WITH MODIFICATION: A DARWINIAN VIEW OF LIFE;  
23. THE EVOLUTION OF POPULATIONS

10 SATURDAY 24. THE ORIGIN OF SPECIES; 25. THE HISTORY OF LIFE ON EARTH

SUNDAY REVIEW OF UNIT IV

V. THE EVOLUTIONARY HISTORY OF BIOLOGICAL DIVERSITY

11 SATURDAY 26. PHYLOGENY AND THE TREE OF LIFE

SUNDAY 27. BACTERIA AND ARCHAEA; 19. VIRUSES

12 SATURDAY 28. PROTISTS; 31. FUNGI

SUNDAY 29. PLANT DIVERSITY I: HOW PLANTS COLONIZED LAND;  
30. PLANT DIVERSITY II: THE EVOLUTION OF SEED PLANTS

13 Saturday 32. An Overview of Animal Diversity



13
SUNDAY 33. AN INTRODUCTION TO INVERTEBRATES

14 SATURDAY 34. THE ORIGIN AND EVOLUTION OF VERTEBRATES

SUNDAY REVIEW OF UNIT V

VI. PLANT FORM AND FUNCTION

15 SATURDAY 35. PLANT STRUCTURE, GROWTH, AND DEVELOPMENT

SUNDAY 36. RESOURCE ACQUISITION AND TRANSPORT IN VASCULAR PLANTS;  
37. SOIL AND PLANT NUTRITION

16 SATURDAY 38. ANGIOSPERM REPRODUCTION AND BIOTECHNOLOGY

SUNDAY 39. PLANT RESPONSES TO INTERNAL AND EXTERNAL SIGNALS

17 SATURDAY REVIEW OF UNIT VI

VII. ANIMAL FORM AND FUNCTION

17 SUNDAY 40. BASIC PRINCIPLES OF ANIMAL FORM AND FUNCTION; TISSUES AND ORGAN 
SYSTEMS

18 SATURDAY 41. ANIMAL NUTRITION

SUNDAY 42. CIRCULATION AND GAS EXCHANGE

19 SATURDAY 43. THE IMMUNE SYSTEM

SUNDAY 44. OSMOREGULATION AND EXCRETION

20 SATURDAY 45. HORMONES AND THE ENDOCRINE SYSTEM

SUNDAY 46. ANIMAL REPRODUCTION

21 SATURDAY 47. ANIMAL DEVELOPMENT

SUNDAY 48. NEURONS, SYNAPSES, AND SIGNALING

22 SATURDAY 49. NERVOUS SYSTEMS

SUNDAY 50. SENSORY AND MOTOR MECHANISMS

23 SATURDAY REVIEW OF UNIT VII

SUNDAY REVIEW OF UNIT VII

VIII. ECOLOGY

24 SATURDAY 51. ANIMAL BEHAVIOR

SUNDAY 52. AN INTRODUCTION TO ECOLOGY AND THE BIOSPHERE

25 SATURDAY 53. POPULATION ECOLOGY

SUNDAY 54. COMMUNITY ECOLOGY

26 SATURDAY 55. ECOSYSTEMS AND RESTORATION ECOLOGY

SUNDAY REVIEW OF UNIT VIII





ADVANCED USABO TRAINING CAMP: PART 1  
SYLLABUS

WEEK DATE TOPICS COVERED

BIOCHEMISTRY & CELL BIOLOGY 

1 SATURDAY INTRODUCTION TO BIOCHEMISTRY FOR THE BIOLOGY OLYMPIAD; CHEMICAL TESTS 
USED TO IDENTIFY BIOMOLECULES

SUNDAY AMINO ACIDS; PROTEINS; ENZYMES AND ENZYME KINETICS

2 SATURDAY NUCLEIC ACIDS; CARBOHYDRATES; LIPIDS; VITAMINS

SUNDAY EUKARYOTIC CELL STRUCTURE AND ORGANELLES

3 SATURDAY CYTOSKELETON; CELL JUNCTIONS; MEMBRANE TRANSPORT; TONICITY

SUNDAY PROKARYOTIC CELLS; VIRUSES

4 SATURDAY CELL CYCLE; APOPTOSIS; NECROSIS; CELL SIGNALING

SUNDAY INTRODUCTION TO METABOLIC PROCESSES; THERMODYNAMICS; PHOTOSYNTHESIS

5 SATURDAY CELLULAR RESPIRATION; ANAEROBIC RESPIRATION; CORI CYCLE; CAHILL CYCLE 

SUNDAY UREA CYCLE; GLUCONEOGENESIS; GLYOXYLATE CYCLE; FATTY ACID METABOLISM; 
HORMONAL REGULATION OF METABOLISM

GENETICS AND EVOLUTION

6 SATURDAY CHROMOSOME VARIATION; BASIC PRINCIPLES OF HEREDITY; GENETIC PEDIGREES

SUNDAY EXTENSIONS TO MENDELIAN INHERITANCE; EPISTASIS; CHI SQUARE; GENE LINKAGE 
AND RECOMBINATION

7 SATURDAY DNA SYNTHESIS; DNA REPAIR; RNA SYNTHESIS

SUNDAY TRANSLATION; POST-TRANSLATIONAL MODIFICATIONS; GENE REGULATION IN 
EUKARYOTES

8 SATURDAY BACTERIAL GENETICS; GENE REGULATION IN BACTERIA (LAC AND TRP OPERONS); 
PLASMIDS

SUNDAY POPULATION GENETICS; EVOLUTIONARY GENETICS; DEVELOPMENTAL GENETICS

9 SATURDAY MODEL ORGANISMS IN GENETICS; INTRODUCTION TO BIOTECHNOLOGY TECHNIQUES; 
MOLECULAR GENETICS TECHNIQUES; PROTEIN-DNA INTERACTIONS

SUNDAY PURIFICATION TECHNIQUES; PROTEOMICS; CELL COUNTING TECHNIQUES; 
SPECTROPHOTOMETRY

10 SATURDAY HISTOLOGY TECHNIQUES; GENE MANIPULATION; MICROBIOLOGY TECHNIQUES; 
MICROSCOPY

PLANT ANATOMY AND PHYSIOLOGY

10 SUNDAY PLANT CLASSIFICATION; EVOLUTION OF PLANTS; NONVASCULAR PLANTS; VASCULAR 
SEEDLESS PLANTS; VASCULAR SEED PLANTS; GYMNOSPERMS

11 SATURDAY ANGIOSPERMS; FLOWERING PLANT ANATOMY; FRUIT TYPES; FLORAL FORMULAS; 
DICOT AND MONOCOT FAMILIES

SUNDAY PLANT TISSUES AND ORGANS; CROSS SECTIONS OF ROOTS, STEMS AND LEAVES

12 SATURDAY CROSS SECTIONS (CONTINUED); PLANT HORMONES; NASTIES AND TROPISMS

SUNDAY FINAL REVIEW, QUESTIONS & ANSWERS





ADVANCED USABO TRAINING CAMP: PART 2  
SYLLABUS

WEEK DATE TOPICS COVERED

BIOSYSTEMATICS

1 SATURDAY INTRODUCTION TO BIOSYSTEMATICS; CLASSIFICATION OF BACTERIA; PROTISTS; FUNGI

SUNDAY CLASSIFICATION OF PLANTS; CLASSIFICATION OF ANIMALS

2 SATURDAY CLASSIFICATION OF ANIMALS (CONTINUED); BIOSYSTEMATICS PROBLEM SOLVING

ZOOLOGY

2 SUNDAY PARAZOANS; DIPLOBLASTIC AND TRIPLOBLASTIC ANIMALS; ACOELOMATES

3 SATURDAY PSEUDOCOELOMATES; ANNELIDS; MOLLUSCS; ARTHROPODS

SUNDAY ARTHROPODS; REVIEW OF INVERTEBRATE ANIMAL GROUPS

4 SATURDAY DEUTEROSTOMES; ECHINODERMATA; CHORDATA; VERTEBRATES; FISH 

SUNDAY AMPHIBIANS; BIRDS; MAMMALS; ORDERS OF MAMMALS

HUMAN ANATOMY AND PHYSIOLOGY

5 SATURDAY INTRODUCTION TO BODY TISSUES

SUNDAY OSSEOUS TISSUE; MUSCLE TISSUE

6 SATURDAY NERVOUS TISSUE; NEUROPHYSIOLOGY; NEUROTRANSMISSION 

SUNDAY ANATOMY OF THE BRAIN; SPINAL CORD AND REFLEXES; EFFERENT DIVISIONS OF PNS

7 SATURDAY SENSORY SYSTEMS

SUNDAY ENDOCRINE SYSTEM

8 SATURDAY ENDOCRINE SYSTEM

SUNDAY CARDIOVASCULAR SYSTEM

9 SATURDAY CARDIOVASCULAR SYSTEM (CONTINUED); RESPIRATORY SYSTEM

SUNDAY RESPIRATORY SYSTEM (CONTINUED)

10 SATURDAY LYMPHATIC AND IMMUNE SYSTEMS

SUNDAY LYMPHATIC AND IMMUNE SYSTEMS

11 SATURDAY DIGESTIVE SYSTEM

SUNDAY URINARY SYSTEM

12 SATURDAY REPRODUCTIVE SYSTEM

SUNDAY DEVELOPMENTAL BIOLOGY

ECOLOGY AND ETHOLOGY

13 SATURDAY INTRODUCTION TO ETHOLOGY; TYPES OF ANIMAL BEHAVIORS; INTRODUCTION TO 
ECOLOGY

SUNDAY MAJOR AQUATIC AND TERRESTRIAL BIOMES; COMMUNITY ECOLOGY AND STRUCTURE

14 SATURDAY POPULATION ECOLOGY; ECOSYSTEMS; BIOGEOCHEMICAL CYCLES

SUNDAY FINAL REVIEW, QUESTIONS & ANSWERS
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