“Everything You Need to Know About Biology but Were Afraid to Ask” MiniBook Project

MiniBook 1- Cell Biology

Cover:  Title it: Cell Biology.  Include Name/Per/Date.  Put Item 5 here.

In the following pages: include the items below 
Scientific Thinking 1f. Distinguish between hypothesis and theory as scientific terms. 

Item 1: A) How is a hypothesis different than a theory? B) Write an example of each. (pgs 12, 18)   
Chemistry of Life 1b. Students know enzymes are proteins that catalyze biochemical reactions without altering the reaction equilibrium and the activities of enzymes depend on the temperature, ionic conditions, and the pH of the surroundings.( 

Item 2: A) Name the building blocks of proteins.  B) Explain why enzymes are important.  C) Why is a ph of 7 important to enzymes and cell activity? (160-162, 150)
Chemistry of Life 1h. Students know most macromolecules (polysaccharides, nucleic acids, proteins, lipids) in cells and organisms are synthesized from a small collection of simple precursors.

Item 3: A) Title, draw and define each: carbohydrate (starch), a nucleic acid nucleotide, a protein sub-unit (amino acid), and a lipid.  B) What is the difference between a monosaccharide and a disaccharide? (158-163)

Cell Structure 1a. Students know cells are enclosed within semi-permeable membranes that regulate their interaction with their surroundings. 

Item 4:  A) Draw and label a plasma membrane. B) Explain how the membrane maintains homeostasis. (176-181)

Cell Structure 1c. Students know how prokaryotic cells, eukaryotic cells (including those from plants and animals), and viruses differ in complexity and general structure. 

Item 5:  A) Draw, label and compare a eukaryotic cell to a prokaryotic cell.  B) Describe the biggest difference. (174)

Cell Structure 1e. Students know the role of the endoplasmic reticulum and Golgi apparatus in the secretion of proteins. 

Item 6:  Draw and describe the function of the ER and the Golgi apparatus with respect to proteins. (181-183)

Photosynthesis 1f. Students know usable energy is captured from sunlight by chloroplasts and is stored through the synthesis of sugar from carbon dioxide. 

Item 7: A) What is photosynthesis?  B) Write the equation for photosynthesis. C) List the two reactants needed and the two products created in photosynthesis. D) Draw, label and identify the organelle where photosynthesis occurs. (225-227) 

Cell Respiration 1g. Students know the role of the mitochondria in making stored chemical-bond energy available to cells by completing the breakdown of glucose to carbon dioxide. 

Item 8: A) Draw, label and explain why mitochondria are essential to cell respiration.  B) In what type of cell would you find lots of mitochondria and why? (185, 232)

MiniBook 2 - Genetics

Cover:  Title it: Genetics.  Include Name/Per/Date.  Put Item 1 here.

In the following pages: include the items below 
Meiosis 2a. Students know meiosis is an early step in sexual reproduction in which the pairs of chromosomes separate and segregate randomly during cell division to produce gametes containing one chromosome of each type. 

Item 9: A) Explain what meiosis is and why is it important using the terms diploid and haploid?  B) Diagram and label the formation of a gamete. (265, 267) 

Meiosis 2b. Students know only certain cells in a multi-cellular organism undergo meiosis.

Item 10:  A) Explain the difference between a sex chromosome and an autosome. (318) 

Genetics 2c. Students know how random chromosome segregation explains the probability that a particular allele will be in a gamete. 

Item 11: Solve using a Punnet square:  If 2 heterozygous tongue-rollers (Tt) have children, what % of the offspring will be non tongue-rollers? (260)

Genetics 2d. Students know new combinations of alleles may be generated in a zygote through the fusion of male and female gametes (fertilization).

Item 12 A) Draw and label a diagram showing how a zygote is formed.  B) Explain it. (267-268)

Genetics 2e. Students know why approximately half of an individual's DNA sequence comes from each parent. 

Item 13:  Explain why half a person’s DNA comes from each parent using the term chromosome. (277)

Genetics 2f. Students know the role of chromosomes in determining an individual's sex.

Page 14: A) Design a Punnet square that demonstrates why having a boy or girl is a 50% chance.  B)  Explain ( 261)

Genetics 2g. Students know how to predict possible combinations of alleles in a zygote from the genetic makeup of the parents. 

Item 15:  A) If a purebred tongueroller has offspring with a homozygous recessive non tongue-roller, what  % of the children will be tongue rollers?  B) Draw the punnet square. (266)
Genetics 3b. Students know the genetic basis for Mendel's laws of segregation and independent assortment. 

Item 16: A) Describe the difference between Mendel’s law of Independent Assortment and his Law of  Segregation using a picture.  B) Crossing over also creates genetic variability.  Draw of picture of crossing over and title it. (257-260)

MiniBook 3 - DNA Structure and Genetic Engineering

Cover:  Title it: DNA Structure and Genetic Engineering.  Include Name/Per/Date.  Put Item 3 here.

In the following pages: include the items below:
Genes are a set of instructions encoded in the DNA sequence of each organism that specify the sequence of amino acids in proteins characteristic of that organism. DNA 1d. Students know the central dogma of molecular biology outlines the flow of information from transcription of ribonucleic acid (RNA) in the nucleus to translation of proteins on ribosomes in the cytoplasm. 

Item 17:  A)  Draw a section of DNA, showing the base pairs and which bases bond together.  B)  Explain how 2-stranded DNA is converted to single-stranded RNA using a picture. C) List two major differences between RNA and DNA. (286, 288)

DNA 4a. Students know the general pathway by which ribosomes synthesize proteins, using tRNAs to translate genetic information in mRNA. 

Item 18: A) Draw and describe how mRNA gets translated into a protein.  Use the terms codon, anti-codon, tRNA, mRNA, and amino acid. (288-295)

DNA 4b. Students know how to apply the genetic coding rules to predict the sequence of amino acids from a sequence of codons in RNA. 

Item 19:  A) Explain how a series of 3 nucleotides (codon) code for an amino acid and is translated into a protein.  ( 292-295)

DNA 4c. Students know how mutations in the DNA sequence of a gene may or may not affect the expression of the gene or the sequence of amino acids in an encoded protein. 

Item 20:  A) Draw, describe and explain a frameshift mutation and a point mutation.  B) Which is more lethal and why?  (298)

DNA 4e. Students know proteins can differ from one another in the number and sequence of amino acids. 

Item 21:  A) Explain how proteins differ in number and arrangement of amino acids. (293-295)
The genetic composition of cells can be altered by incorporation of exogenous DNA into the cells. As a basis for understanding this concept:  Genetic Engineering 5b. Students know how to apply base-pairing rules to explain precise copying of DNA during semiconservative replication and transcription of information from DNA into mRNA.

Item 22:  A) Make an argument for or against the statement: “Breeding, also known as artificial selection, is a form of genetic engineering.” (395, 352, 341)

Genetic Engineering 5c. Students know how genetic engineering (biotechnology) is used to produce novel biomedical and agricultural products. 

MiniBook4 – Evolution

Cover:  Title it: Evolution.  Include Name/Per/Date.  Put Item 1 here.

In the following pages: include the items below 

8.  Evolution is the result of genetic changes that occur in constantly changing environments.  8e. Students know how to analyze fossil evidence with regard to biological diversity, episodic speciation, and mass extinction. 

Item 23: A) Define evolution.  B) How is the theory of evolution supported by the fossil record?  C) Draw and describe one example of fossil evidence for evolution. (10, 393-403) 

The frequency of an allele in a gene pool of a population depends on many factors and may be stable or unstable over time. 7a.Students know why natural selection acts on the phenotype rather than the genotype of an organism.

Item 24: Draw and explain how natural selection acts on phenotypes and not genotypes. (395-396) 

7b.Students know why alleles that are lethal in a homozygous individual may be carried in a heterozygote and thus maintained in a gene pool. 

Item 25:  A) How is it possible for lethal recessive genes to be carried and maintained in a population? B) Draw and describe the three factors that can significantly alter a small isolated gene pool.  (319, 327, 406) 

7c. Students know new mutations are constantly being generated in a gene pool. 

Item 26:  What is a mutation and what mutagens are likely to produce one? (296)

7d. Students know variation within a species increases the likelihood that at least some members of a species will survive under changed environmental conditions. Evolution is the result of genetic changes that occur in constantly changing environments. 8a. Students know how natural selection determines the differential survival of groups of organisms.

Item 27:  Compare and contrast, using graphs, 3 different forms of natural selection and how they provide for differential survival of organisms in a population. (408)
8b. Students know a great diversity of species increases the chance that at least some organisms survive major changes in the environment.

Item 28:  A) Why would a large diverse gene pool be more protected against extinction in a changing world? (404-407) 

8c. Students know the effects of genetic drift on the diversity of organisms in a population. 

Item 29:  A) What is genetic drift and how does it affect the diversity organisms in a population? (406)

8d. Students know reproductive or geographic isolation affects speciation. 

Item 30:  A) Draw and define speciation. B) How would geographic or reproductive isolation affect it? (409-410)

MiniBook 5 – Ecology

Cover:  Title it: Ecology.  Include Name/Per/Date.  Put Item 3 here.

In the following pages: include the items below:
Stability in an ecosystem is a balance between competing effects. 6d. Students know how water, carbon, and nitrogen cycle between abiotic resources and organic matter in the ecosystem and how oxygen cycles through photosynthesis and respiration.

Item 31:  Draw and list 6 different paths and/or forms carbon can take in the Carbon Cycle. (54-55)

6e. Students know a vital part of an ecosystem is the stability of its producers and decomposers. 

Item 32:  A) What is the function of a producer?  Draw and label 2. B) What is the function of a decomposer? D) Draw and label 2. (48-50)

6f. Students know at each link in a food web some energy is stored in newly made structures but much energy is dissipated into the environment as heat. This dissipation may be represented in an energy pyramid. 

Item 33:  A) What % of energy makes it from one trophic level to the next?  B) Draw an energy pyramid that shows this, listing producers and consumers.  (50-53, see problem solving lab 2.2)

6a. Students know biodiversity is the sum total of different kinds of organisms and is affected by alterations of habitats. 

Item 34:  A) Define biodiversity.  B) Draw examples of primary and secondary succession and explain how biodiversity changes from one to another.  (111,  67-69)

6b. Students know how to analyze changes in an ecosystem resulting from changes in climate, human activity, introduction of nonnative species, or changes in population size. 

Item 35:  List the 5 greatest threats to biodiversity and circle the biggest threat and put a big number one next to it. (116-120)

6c. Students know how fluctuations in population size in an ecosystem are determined by the relative rates of birth, immigration, emigration, and death. 

Item 36:  A) Draw and describe the 4 factors affect the population growth rate of a country? (92-99)

MiniBook 6 – Physiology

Cover:  Title it: Physiology.  Include Name/Per/Date.  Put Item 4 here.

In the following pages: include the items below 

As a result of the coordinated structures and functions of organ systems, the internal environment of the human body remains relatively stable (homeostatic) despite changes in the outside environment. 9a. Students know how the complementary activity of major body systems provides cells with oxygen and nutrients and removes toxic waste products such as carbon dioxide. 

Item 37:  A) Draw and label where the toxin CO2 exits the body as O2 enters.   B) What two systems work together to allow this?  (1053-1054)

9b. Students know how the nervous system mediates communication between different parts of the body and the body's interactions with the environment. 

Item 38:  A) Design a venn diagram that compares and contrasts the peripheral nervous system (PNS) to the central nervous system (CNS). (950)

9c. Students know how feedback loops in the nervous and endocrine systems regulate conditions in the body. 

Item 39:  A) Diagram, describe, and label a feedback loop.  B) Explain how both the nervous and the endocrine system work together to maintain homeostasis in a feedback loop.  (947-949)

9d. Students know the functions of the nervous system and the role of neurons in transmitting electrochemical impulses. 

Item 40:  A) Diagram and label a neuron.  B) What does it do?  (946)

9e. Students know the roles of sensory neurons, interneurons, and motor neurons in sensation, thought, and response. 

Item 41:  A) Draw and label a reflex arc and the three types of nerves that make it up.  Using arrows, show the direction of nerve impulse.  B) What is the function of a sensory nerve?  (946)

MiniBook 7 – Immunity

Cover:  Title it: Immunity.  Include Name/Per/Date.  Put Item 1 here.

In the following pages: include the items 
Organisms have a variety of mechanisms to combat disease. As a basis for under-standing the human immune response: 10a. Students know the role of the skin in providing nonspecific defenses against infection. 

Item 42: A) Draw the body’s first barrier against infection.  B) Title it, write a caption. (894, 1031)

10b. Students know the role of antibodies in the body's response to infection. 

Item 43:  A) What is an antibody and how does it protect you?  Use the word antigen in your answer. (977)

10c. Students know how vaccination protects an individual from infectious diseases.

Item 44: A)  How does vaccination protect you from disease? ( 1039)

10d. Students know there are important differences between bacteria and viruses with respect to their requirements for growth and replication, the body's primary defenses against bacterial and viral infections, and effective treatments of these infections. 

Item 45:  Draw, label and compare: how are bacteria and viruses alike and different?  B) Why are antibiotics useless against viruses?  C) Explain how bacteria evolve antibiotic resistance using pictures and explanations. (487, 477, 1029-1030)

10e. Students know why an individual with a compromised immune system (for example, a person with AIDS) may be unable to fight off and survive infections by microorganisms that are usually benign. 

Item 46:  A) What is AIDS?  B) Why do AIDS victims die of simple diseases instead of AIDS?  (1040-1041 )
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