AP Biology


	 
	GRADE LEVEL EXPECTATIONS
	RESOURCES

(BOOK CHAPTERS & OTHER)
	SUGGESTED LAB OR ACTIVITY
	ASSESSMENTS & SCORING TOOLS

	UNIT 1: SCIENTIFIC SKILLS & BIOLOGY INTRODUCTION

	AP Biology

Textbook
	Course description:  Prerequisites- 1 year of Chemistry, 1 year of Biology, junior or senior only.

This college level class is an advanced study of biology.  It will focus on an in-depth study of microbiology, evolution, genetics, plant and animal behavior, development and microbiology.  This class prepares students to take the AP exam in the spring.

Biology:  Campbell and Reece 6th edition

(New edition ordered with lab book)


	
	
	

	September
	Ecology – Interdependence in Nature  (theme #7)

Organisms and Populations
	
	
	

	Week 1 and 2
	Organism Distribution

Biotic and Abiotic factors

Organism Distribution

Biotic and Abiotic factors
	Ch 50
	AP Lab #11 

Animal Behavior

1 hour
	Lab report

	Week 3
	Population ecology

Community ecology Proximate and ultimate causes of behavior

Gene and environment factors

Ethology

Learning by experience

Imprinting

Practice and exercise
	Ch 51,52
	North Central Michigan College

Ecosystem identification Field Trip

3 hours

AP Lab #12

Aquatic productivity

2 hours
	Lab report

	      Week 4
	Community ecology

Ecosystems

Cognitive mechanisms

Social biology

Competition

Social interaction

Population density and spacing

Demography

Life histories

Exponential pop growth

Logistic pop growth

Population limiting factors


	Ch 53,54
	
	Test 1

	October
	Biochemistry 

Relationship of structure to function

Interdependence in nature
	Ch 1,2
	
	

	Week 1
	Exploring levels of biology

Structure and function are correlated

Evolution is the core theme in biology

Science is a process of inquiry that includes repeatable observations and a testable hypothesis


	
	
	

	Week 2
	Basic Chemistry

Atomic structure determines the behavior of an element.

A molecule’s biological function is related to its shape.

Chemical reactions make and break chemical bonds.
	
	
	

	Week 3
	Water chemistry, pH, Buffers

The polarity of water results in Hydrogen bonding.

Water special properties

pH

Buffers

Organic chemistry

Carbon is the building block fo living things

Variation in carbon skeletons contribute to the diversity of organic molecules.

Functional groups contribute to the molecular diversity of life.


	Ch 3,4


	Organic functional group model lab

1 hour

Toothpick lab explaining enzyme reaction rates

1 hour

AP Lab #2 Catalase Lab 

1 hour
	Test 2

Lab report

	Week 4 and 5
	Polymer principles

Carbohydrates, Lipids, Proteins, Nucleic acids

Organisms transfer energy

Energy transformations are subject to the two laws of thermodynamics.

ATP powers cellular work.

Enzymes

Metabolism control often depend on Allosteric regulation
	Ch 5,6
	
	

	November
	Cell structure and function (Theme 5)
	
	
	

	     Week 1
	Prokaryote v.s Eukaryote cells 

Organelles

Cytoskeleton

Membrane structure and function

Passive and active transport

Membrane carbohydrates and cell recognition

Endocytosis and exocytosis
	Ch 7,8
	AP Lab # 1

Diffusion/Osmosis

2 hours 
	Lab report

Test 3

	Week 2
	Respiration  

Cellular respiration is catabolic energy yielding pathways.

Glycolysis, Krebs cycle, e- transport

Mitochondria structure and function
	Ch 9
	AP Lab #5

Respiration 

2 hours
	Lab report

	Week 3
	Cell Communication and the Cell cycle

Cell signaling: receptors, transduction, response

Signal receptors bind to receptor proteins.

Protein phosphorylation

Elaborate pathways amplify and specify the cell’s response to signals.

Cell division functions: reproduction, growth and repair.

Cell divisions, distributes identical sets of chromosomes to daughter cells.

Interphase, meiosis and cytokinesis

Cell cycle regulation: internal and external cues.
	               Ch 12
	
	

	Week 4
	External signals are converted into responses within the cell.

Reception

Transduction

Response

Meiosis and sexual reproduction

Sexual v.s. asexual reproduction

Offspring acquire genes from their parents by inheriting chromosomes.

Interphase, meiosis I, meiosis II, cyctokinesis

Sexual lifecycles produce genetic variation among offspring.

Evolutionary adaptation depends on a populations genetic variation.
	Ch 11,13
	Mitosis/meiosis review activity

 (dry lab)

1 hour
	

	December
	Continuity and change (Theme 4)
	
	
	

	Week 1
	Mendel Genetics

Quantitative experimentation

Law of segregation

Law of independent assortment

Probabilities and statistics

Pedigree analysis 

Chromosomes are made of genes

Linked genes tend to be inherited together

Independent assortment and crossing over produce recombination.

Recombination can be used to map a chromosome genetic loci.

Sex linked genes have unique patterns of inheritance mutations.


	Ch 14,15
	AP Lab #3

Sordaria

1 hour 
	Lab report

Test 4

	Week 2
	DNA History

DNA structure

Enzyme activities

DNA replication

Transcription

Translation

Prokaryote vs. Eukaryote translation

Virus genome

Viruses. viroids, and prions

Gene reproduction, mutations, and genetic recombination

Environmental effects on bacteria gene expressions


	Ch 16,17

             Ch 18
	Replication, Transcription and Translation model building activity.

3 hours
	Interviews over models and processes

	Week 3
	Chromatin structure 

Gene expression

Cancer

Eukaryote noncoding DNA sequences

Duplications. rearrangements, and mutations of DNA

Science, technology and society (Theme 8)

Cloning genes

Restriction enzymes used to make recombinant DNA

Recombinant DNA vectors

polymerase chain reactions

Genome mapping

Genome sequences provide important clues to important biological questions

DNA technology effects

Medicine, pharmaceutical, forensics, environmental, agriculture

DNA technology safety and ethical questions


	Ch19, 20
	Genetic counseling Lab activity (dry lab)

45 minutes

Genetic research project (Current topics picked by students)

AP Lab #8

Start C-fern lab

2 hours

Ferris State University Genetic Engineering day (One day  presentation and labs by genetic professor. 

Students will have hands on practice with

electrophoresis,  colony transformation,  genetic sequencing and genetic crosses

 (Covers AP Lab # 6 and #7).

6 hours
	          Test 5

Research paper

        

	January
	Regulation (Theme 6)
	Ch 21
	
	

	Week 1,2
	Embryonic development

Transcription regulation

Prosophilia gene regulation

Homeotic genes

Cell signaling and transcription

Chi Square analysis


	
	Sanger sequencing lab

using beads (dry lab)

1 hour

C fern lab continued

1 hour

Chi square activity

(Students use Chi square to test hypothesis-dry lab)

2 hours

Plasmid activity

using paper strips (dry lab)

1 hour
	           Lab report

	Week 3,4
	Evolution (Theme 2)

Geologic gradualism

Natural selection

Origins of Species

Evidences

Darwinism and Mendelian synthesis 

A population gene pool is defined by its allele frequency.

HardyWeinburg theory for non-evolving populations.

Mutations and sexual recombination generate genetic variation.

diploidy and balanced polymorphism preserve variation.

Evolutionary fitness

Directional, diversifying and stabilizing selection.

Natural selection maintains sexual reproduction.

Sexual selection leads to secondary differences between sexes.


	Ch 22, 23
	Natural selection activity (dry lab)

 1 hour


	

	February
	Evolution Science as a process (Theme one)
	Ch 24,26
	
	

	Week 1
	Biological species concept and limitations

Pre-zygote and post-zygote

Allopatric speciation

Sympatric speciation

Punctuates equilibrium

Evolution works on modified versions

Evolution trend does not mean that evolution is goal oriented.

Life on Earth history

Chemical evolution

Protobionts

Debate about origin of life abounds.

Five kingdom system reflect increase knowledge of life’s diversity.
	
	
	Test 6

	Week 2
	Phylogeny and Systematics

Fossil record in sedimentary rocks

Fossil record substantial but incomplete

Phylogeny has a biogeographic basis in Continental drift.

Mass extinctions

Taxonomy employs a hierarchical system of classification.

Modern phylogenetic system based on cladistic analysis.

Systematics can infer phylogeny from molecular data.

The principle of parsimony helps systematists reconstruct phylogeny.

Phylogenetic trees are hypotheses

Molecular clocks track evolutionary time.

Modern systematics are highly debated.
	Ch 25
	Student paper on systematic debates over classification
	Research paper

	Week 3 
	Prokaryotes 

Bacteria and Archaea are the two main branches of prokaryote evolution.

Prokaryote structure

Prokaryote growth

Prokaryote placed in four categories

Molecular systematics and phylogenetic classification

Prokaryotes and recycling

Prokaryotes may be symbiotic

Prokaryotes and disease

Prokaryotes in research and technology


	Ch 27


	Lab microscope cell drawings (dry lab)

2 hours
	

	Week 4
	Protista

Systematics have split protista into many kingdoms

Most diverse of all Eukaryotes

Endosymbiosis

Structure and diversity
	Ch 28
	
	

	Week 5
	Fungi 

Fungi live as decomposers and symbionts

Fungi structure and function

Fungi diversity

Fungi as pathogens

Fungi are commercially important
	Ch 31
	
	            Test 7

	March 
	Plants and Photosynthesis 

Energy transfer (Theme 3)
	
	
	

	Week 1
	Plants and other autotrophs are producers

Chloroplasts are the site of photosynthesis 

Light reactions

Dark reactions

C-3,C-4, CAM plants and adaptations
	Ch 10
	AP Lab #4

Plant pigment and photosynthesis lab

2 hours


	Lab Report

	     Week 2
	Plant diversity

Relationship of Structure to Function (Theme 5)

Evolution adaptation to terrestrial living

Charophyceans are the green algae most closely related to land plants

The plant kingdom is monophyletic

Plant taxonomists are reevaluating the boundaries of the plant kingdom.

Bryophytes characteristics

Pteridophytes seedless plants characteristics

Sporophyte dominant lifecyle

Seeds become important means of dispersal

Pollen eliminates the water requirements for fertilization.

Gymnosperm characteristics

Angiosperm characteristics

Lifecycles: Alternate of generations

Flowers and fruits

Angiosperm and animal relationships

Agriculture and angiosperms

Plant diversity is nonrenewable
	Ch 29, 30
	AP Lab #9

Transpiration lab

1 hour
	Lab report

	Week 3
	Plant structure and growth

Basic organs: roots, stems, leaves

Basic tissue: dermal, vascular, ground

Basic cell types: parenchyma, sclerenchyma, collenchyma

Primary growth

Secondary growth

Growth, morphogenesis and differentiation

Gene expression

Plant macronutrient and micronutrient requirements

Soil characteristics

Soil conservation

Symbiotic soil bacteria and plants

Mycorrihizae association with plants

Parasitic plants

carnivorous plants
	Ch 35, 37
	Experiment with soil type and growth rates

2 hours
	Test 8

	Week 4
	Plant reproduction and biotechnology

Science, Technology and Society (Theme 8)

Alternate generations

Flowers are specialized shoots bearing the reproduction organs.

Male and female gametophytes develop within anthers and ovaries

Mechanisms that prevent self fertilization

Double fertilization give rise to zygote and endosperm.

The ovule develops into the seed containing an embryo and a supply of nutrients

The ovary develops into a fruit

asexual reproduction

Vegetative propagation and agriculture

Biotechnology and agriculture

Biotechnology food debate

Signal transduction pathways link internal and environmental signals to cell responses.

Plant hormones help coordinate growth, development, response to the environment.

Phytochrome function  and plant responses

Biological clocks control circadian rhythms

Photoperiodism

Environmental stimuli other than light

Plant physical and chemical defenses
	Ch 38, 39
	Students construct and design a controlled experiment testing plant responses.

2 hours
	Lab Report

	Week 5
	Animal evolution

Intro Animal evolution and Invertebrates

Structure, nutrients, and life history

Animal kingdom evolution

Remodeling of phylogenetic tree

Body plan vs. molecular systematics

Animal phyla originate in short span of geologic time

Phylum Porifera-sponges

Phylum Cnidaria

Phylum Ctenopharo

Phylum Platehelminthes

Phylum Rotifera

Phylum Lophorphorate

Phylum Nemertea

Phylum Mollusca

Phylum Annalida

Phylum Nematoda

Arthropoda

Phylum Echinodermata

Phylum Chordata


	Ch 32, 33
	Classification computer activity involving structure and development (dry lab)

2 hours
	Test 9

	April 
	Animal evolution continued
	
	
	

	Week 1
	Phylum Chordata

Intro to Vertebrates and diversity

Jawless Vertebrate class myxini, class cephalospidomorphi

Fishes and Amphibians

Class Chondrichthyes, Osteichthyes, Tetrapoda, Amphibia

Amniotes

Evolution of the Amniotic egg

Vertebrate systematics are reevaluating the classification of amniotes

Reptiles and birds

Primates and humans

Intro to Animal structure and function

Organ systems are interdependent

Physical laws constrain animal form

Body size and shape affect interactions with the environment.

Mechanisms of homeostasis moderate change in the internal environment

Homeostasis depends on feedback circuits

Animals are heterotropic 

Metabolism rate provides clues to an animal’s bioenergy strategy


	Ch 34, 40
	Vertebrate lab – Students will investigate and classify a variety of vertebrate skulls.

1 hour
	

	Week 2
	Animals are heterotrophs

Homeostasis mechanisms

Animals diets

Diverse feeding adaptations

Four main stages of food processing: ingestion, digestion, absorption, elimination

Mammal digestive systems

Evolution adaptations of vertebrate digestive systems

Circulation and gas exchange

Organ and cell exchange

Most vertebrate have a gastrovascular cavity or a circulatory system.

Double circulation in mammals depends on the anatomy and pumping of the heart.

Artery, veins, capillaries different functions.

Physical laws governing gas movement.

Lymphatic system

Cardiovascular system

Gas exchange supplies oxygen for cellular respiration and rids carbon dioxide .

Gills in aquatics

Tracheal system and lungs for terrestrial organisms.

Brian control centers

Blood buffers


	Ch 41, 42
	Buffer lab- Students will hypothesize and test 3 different buffers ability to tie up H+ and OH- ions.

2 hours

AP Lab # 10 Circulatory system

1 hour
	Test 10

	Week 3 
	The Body’s Defense

Nonspecific defenses against infection

Skin mucus barrier

Phagocytic cells, inflammation, antimicrobial protein function

Lymphocytes

Immune response and immunological memory

Helper T lymphocytes

Cell mediated response, cytotoxic T cell

B cells

Invertebrates have a rudimentary immunity response

Immunity can be achieved naturally or artificially

The immunity system’s capacity to distinguish self from nonself limits transfusion and tissue transplantation

Abnormal immunity function can lead to disease 

AIDS

Regulating the internal environment

Homeostasis

Balancing gains versus losses for energy and material

Regulating body temperature

Four physical processes account for the heat gain and loss

Ectotherms and endotherms

Thermoregulation involves physical and behavior adjustments

Tupor energy conservation

Water balance and waste disposal

Osmotic balance

Excretory systems

Nephrons and associated blood vessels are the functional unit of the mammal kidney

Regulatory systems maintain homeostasis


	Ch 43

               Ch 44
	
	

	      Week 4
	Chemical signals in animals

Endocrine system and nervous system are structurally, chemically, and functionally related

Invertebrates regulatory systems illustrate endocrine and nervous system interact.

Local regulators affect neighboring target cells

Chemical signals bind to plasma-membrane proteins initiating signal transduction pathways

Steroid hormones, thyroid hormones , and some other local regulators enter target cells and bind to intracellular receptors

The hypothalamus and pituitary integrate many functions of the vertebrate endocrine system

The pineal gland is involved in biorhythms

Thyroid hormones function in development, bioenergetics and homeostasis

Parathyroid hormone and calcitonin balance blood calcium

Endocrine tissues of the pancreas secrete insulin and glucagons antagonistic hormone that regulate blood glucose

The adrenal cortex help the body manage stress

Gonadal steroids regulate growth, development, reproduction cycles, and sexual behavior

The nervous system perform overlapping functions of sensory input, integration , and motor output

Neuron networks

Membrane voltage potential

Nerve impulses run along an axon

Chemical or electrical communication between cells occur at a synapses

Neural transmission  can produce different types of cells

Evolution and diversity of nervous systems


	Ch 45

Ch 48
	
	

	
	Vertebrate nervous systems have central and peripheral components

Embryonic development of the Vertebrate brain reflects its evolution

the cerebrum is the most highly evolved structure of the mammal brain

Regions of the cerebrum are specialized for different functions

Research on neuron development and neural stem cells may lead to new approaches for treating CNS injury and disease.


	
	
	

	May

Week 1
	Sensory and motor mechanisms

The brain’s processing of sensory input and output is cyclical

Photoreceptors and vision

Vertebrate have single –lens eyes

Light absorbing rhodopsin triggers signal transduction pathway

The retina assist the cerebral cortex in processing visual information

Hearing and equilibrium

Inner ear

Many invertebrates have gravity sensors and are sound sensitive

Chemoreception- taste and smell

Movement and locomotion against friction and gravity

Skeletons support and protect the body and are essential to movement

Muscles move skeletal parts by contracting

Muscle contraction by interactions between actin and myosin

Calcium ions and regulatory proteins control muscle contraction


	            Ch 49


	Reflex arc activity

45 minutes

Muscle fatigue lab activity

45 minutes
	

	Week 1

       Week 2
	Animal Reproduction

Asexual and sexual reproduction both occur in the animal kingdom

Reproduction cycles and patterns vary extensively among animals

Internal and external fertilization both depend on mechanisms that ensure egg and sperm successfully meeting

Internal fertilization produces fewer zygotes with more parental care

spermatogenesis and oogenesis both  involve meiosis but differ in three ways

Hormones regulate reproduction 

Embryonic and fetal development

Modern technology offer solution for some reproduction problems

Animal development, Stages of early embryo development 

Epigenesis,  Fertilization

Cleavage partitions the zygote into many smaller cells

Gastrulation rearranges the blastula to form a three layer embryo with a primitive gut.

In organogenesis, the organs of the animal body form from the three embryonic germ layers

Amniote embryos develop in a fluid-filled sac within a shell or uterus

Morphogenesis in animals involve changes in cell shape, position, and adhesion

The development fate of cells depends on cytoplasmic determinants and cell-cell induction.

fate mapping can reveal cell genealogies in chordate embryos;  Inductive signals drive differentiation


	Ch 46

                 Ch 47

               
	Nova -Miracle of life video
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