Name: ______________________________________________ Date: ___________ Period: _________

Cells & Genetics
Description: Cells and Genetics refers to differentiating between the component parts of cells and understanding their functions and interactions, categorizing groups of cells and recognizing the functions and interactions of these groups, identifying the roles of genes and chromosomes in reproduction, and comparing and contrasting types of reproductive processes. 

Cell Background

· The cell is the structural and functional unit of all known living organisms. 
· It is the smallest unit of an organism that is classified as living, and is sometimes called the building block of life.
· Most organisms, such as most bacteria, are unicellular (consist of a single cell).
· Other organisms, such as humans, are multicellular.
EXPECTED MILESTONE KNOWLEDGE
1. Demonstrate understanding of how cells take in nutrients in order to grow, divide, and make needed materials.  (Pg. 90-101)
a. Cells take in nutrients through the cell membrane. 
i. _____________________ (no energy needed)

1. __________: molecules naturally move from areas where there are many (high concentration) to areas where there are few (low concentration). Oxygen moves in and out of the cell this way. 

2. __________: Name used for the diffusion of water molecules.

ii. ____________________ (energy needed)

1. _____________: taking in a particle. (glucose)
2. _____________: getting rid of a particle. (waste)
b. Cells need nutrients in order to grow and make needed materials.

i. ________________________
1. Glucose + Oxygen ( Chemical Energy + Water + Carbon Dioxide

ii. ________________________
1. Light Energy + Water + Carbon Dioxide ( Glucose + Oxygen

c. Cells Divide. 
i. ______________ (happens in all eukaryotic cells b/c they have a nucleus)
1. Cell grows and carries out normal functions; organelles duplicate.

2. DNA replicates.

3. Chromosomes condense.

4. Chromosomes line up.

5. Chromosomes separate.

6. Nuclei form.

ii. ____________________ (happens in all prokaryotic cells)

2. Correlate cell structures to basic cell function. (Pg. 60-79)
	Organelle
	Function
	Real World Analogy

	Cell Membrane
	
	

	Nucleus
	
	

	Cytoplasm
	
	

	Chloroplast
	
	

	Mitochondria
	
	


3. Categorize cells and groups of cells by levels of cellular organization.
Cells ( ______ ( ______ ( Systems ( Organisms ( ​​​​​________ ( Community ( Ecosystem ( ​​______( Biosphere (Earth)
4. Explain the role of the functions of the tissues, organs, and major organ systems in the human body and demonstrate understanding of the interactions of these systems.  Pg. 580-582
	System
	Function

	Skeletal  Pg. 584
	

	Muscular Pg. 588
	

	Respiratory Pg. 620
	

	Digestive Pg. 634
	

	Urinary Pg. 642
	

	Circulatory Pg. 606
	

	Immune Pg. 714
	

	Nervous Pg. 656
	

	Integumentary Pg. 592
	

	Endocrine Pg. 670
	


	Process
	Other Systems it Interacts with
	Description of Interaction

	Digestion
Pg. 634
	
	

	Respiration
Pg. 620
	
	

	Circulation
Pg. 606
	
	

	Excretion/Urinary
Pg. 642
	
	

	Movement/Muscular
Pg. 588
	
	

	Control/Nervous
Pg. 656
	
	

	Skeletal
Pg. 584
	
	

	Lymphatic
Pg. 616
	
	

	Endocrine

Pg. 670


	
	


Genetics Background: Genetics is the science of heredity and variation in living organisms. Knowledge of the inheritance of characteristics can be used for improving crop plants and animals through selective breeding. The modern science of genetics, which seeks to understand the mechanisms of inheritance, began with the work of Gregor Mendel in the mid-1800s. Mendel observed that inheritance is a fundamental process with specific traits that are inherited in an independent manner — these basic units of inheritance are now called genes.  Pg. 114
5. Explain the role of genes and chromosomes in the process of inheriting a specific trait. 
a. A gene is a unit of heredity that occupies a specific location on a chromosome and codes for a particular trait. 
b. A chromosome is the physical structure in a cell that contains the cell’s genetic material. 
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c. Alleles are various forms of the same gene. 
[image: image3.wmf]
6. Compare and contrast asexual and sexual reproduction for organisms. 
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	Examples/Kingdoms
	Archaea
	Bacteria
	Protista
	Fungi
	Plants
	Animals

	Do not have nuclei
	
	
	
	
	
	

	Have specialized sense organs
	
	
	
	
	
	

	Have cell walls
	
	
	
	
	
	

	All eukaryotes that are not plants, animals, or fungi
	
	
	
	
	
	

	Break down material outside their bodies
	
	
	
	
	
	

	Usually green
	
	
	
	
	
	

	Mold

	
	
	
	
	
	

	All are single-celled
	
	
	
	
	
	

	Algae


	
	
	
	
	
	

	Complex organisms with no cell wall
	
	
	
	
	
	

	Prokaryotes that may be found in the human body
	
	
	
	
	
	


For each example check the column that pertains to it. Some examples may fall into more than one kingdom.  Refer to pages 228-233 in the textbook.  
7. Demonstrate understanding that selective breeding can produce plants or animals with desired traits.  Pg. 132
Selective breeding is the process of developing a cultivated breed over time, and selecting qualities within individuals of the breed that will be best to pass on to the next generation. Charles Darwin discussed how selective breeding had been successful in producing change over time in his book, Origin of Species. The first chapter of the book discusses selective breeding and domestication of such animals as pigeons, dogs and cattle. Selective breeding was used by Darwin as a springboard to introduce the theory of natural selection, and to support it. 

Critical Thinking Question: Give two examples of how selective breeding has been beneficial to humans. Give one example of how selective breeding can be harmful to the animal. 
Interdependence of Life
Description: Interdependence of Life refers to recognizing the relationships that organisms have with themselves, each other, and their environments, understanding food webs and how environmental change and competitive and beneficial relationships affect individual organisms and entire species, and comparing and contrasting Earth’s major terrestrial and aquatic biomes. 
Ecology Background: Ecology is the scientific study of the distribution and abundance of life and the interactions between organisms and their environment. The environment of an organism includes physical properties, which can be described as the abiotic factors such as sunlight, climate, and geology, and biotic factors, which are other organisms that share its habitat.
1. Evaluate how matter is transferred in a food web from one organism to another. 

2. Demonstrate understanding of how matter can recycle between organisms and their environments. 




3. Demonstrate understanding that energy originates from the Sun moves from organism to organism with in the food web. 


4. Predict how changes in environmental conditions can affect the survival of both individuals and entire species.  Pg. 488
Thanks to a reintroduction program, wolves are now back in Yellowstone after an absence of almost 70 years. Several dozen wolves were turned loose in Yellowstone in March 1995. These animals have done remarkably well, reproducing at a rapid rate. Packs are now located in various parts of the park. Wolves prey on a variety of species, notably elk in the Yellowstone area, but will also pursue moose, deer, sheep and other animals. Make some predictions about how the disappearance of wolves 70 years ago affected different species or individuals at Yellowstone.  
5. Categorize relationships between organisms that are competitive or mutually beneficial. 
(Pg. 494)

____________________

   _______________________ 
        _____________________

Categorize the following: 

· Mistletoe is a plant that takes nourishment from a tree, causing damage to the tree. __________

· Lichens benefit from living on a tree, but the tree is not harmed. _____________
· Nitrogen-fixing bacteria get their nourishment from the roots of certain plants, providing the plants with nitrogen in return. ___________
· Mice do well living near humans, living off the food scraps humans leave behind._____________
· Ticks are animals that attach to their hosts, feeding on the host’s blood. ________________
· Aphids are insects that provide ants with a sweet liquid. Ants live alongside aphids, protecting them from predators. _______________
6. List four characteristics for each of Earth’s major terrestrial and aquatic biomes. (Pg. 526)
	Tropical Rain Forest
	Savanna
	Temperate
	Desert
	Taiga

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Tundra
	Mountain
	Freshwater
	Estuary
	Marine

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Evolution   Pg. 164
Description: Evolution refers to understanding how organisms adapt to their environment over time and generations through natural selection, determining how natural selection affects the survival of species, and using the fossil record to study the evolution of life. 

Evolution Background: In biology, evolution is the changes seen in the inherited traits of a population from one generation to the next. These changes are relatively minor from one generation to the next, but accumulate with each subsequent generation and can eventually cause substantial changes in the organisms. Inherited traits come from the genes that are passed on to offspring during reproduction. Mutations in genes can produce new or altered traits, resulting in the appearance of heritable differences between organisms. Evolution occurs when these heritable differences become more common or rare in a population, either non-randomly through natural selection or randomly through genetic drift.
1. Explain how physical characteristics of organisms have changed over successive generations. 

a. Darwin's finches are an excellent example of the way in which species' gene pools have adapted in order for long term survival via their offspring. The Darwin's Finches diagram below illustrates the way the finch has adapted to take advantage of feeding in different areas. Their beaks have evolved over time to be best suited to their function. For example, the finches that eat grubs have a thin extended beak to poke into holes in the ground and extract the grubs. Finches that eat buds and fruit would be less successful at doing this, while their claw like beaks can grind down their food and thus give them a selective advantage in circumstances where buds are the only real food source for finches.
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b. Peppered moths: Pollution, particularly in the 1800's, affected moth species because soot would collect on the sides of buildings and make them a darker color. The resultant effect was that the peppered moth, which had a light appearance, was more visible against the darker backgrounds of sooty buildings. This meant that predators of the peppered moth could find them more easily. Due to mutations, a new strain of peppered moth came to exist; their phenotype was darker than that of the white peppered moth. This meant that these new, darker peppered moths were once again harder to track down by their prey in environments where industry has taken its toll. In this instance, natural selection would favor the darker moths in polluted environments and the whiter moths in the lesser polluted environments due to their ability to merge in with their environmental colors and lessen the chances of them being prone to a predator.

2. Demonstrate understanding of the processes of natural selection. 
a. Overproduction: A fish may lay hundreds of eggs, but only a small number will survive to reach adulthood. 

b. Variation: A mutation may cause a slight curve to develop in a fish’s tail. 

c. Adaptation: The fish with the curved tail is able to swim more quickly and so escapes predators. The fish reproduces. 

d. Selection: With each generation, more fish with a curved tail survive to reproduce. Over time, they make up a larger part of the group. 

e. Special Note: If the salmon’s tail is curved by an accident (got stuck under a rock and tore off) than it is NOT a heritable trait and can not be passed down to the next generation. The variation must be coded in the organism’s genotype. 

3. Determine how the reproduction and survival of species is impacted by natural selection. 

a. Mimicry: Some species copy other more harmful species as a survival method. Example: The harmless king snake mimics the colors of a deadly coral snake as a strategy to avoid predation. 
b. Camouflage: Protective coloration allows a species to blend with its surroundings so perfectly that it is nearly invisible to a predator. Example: The leaf and thorn insects. (p. 358 in your textbook) 

c. Venom: A harmful toxin produced by some organisms to make them distasteful or deadly to predators. Example: rattle snakes, poison ivy. 

4. Demonstrate understanding that the fossil record found in sedimentary rock provides evidence for evolution. 

______
5. What does natural selection explain about a population?


a.
how long it has been since it evolved


b.
how it changes in response to its environment


c.
how it resists change


d.
how likely its members are to leave fossils

______6.
Which individuals in a population are most likely to survive and reproduce?


a.
the largest ones


b.
the ones with the most DNA


c.
the well-adapted ones


d.
the oldest ones

______7. What theory explains how a population changes when the place it lives in changes?



a.adaptation



b.resistance



c.natural selection



d.speciation

_____8. Besides surviving, what will the well-adapted members of a population do?



a.die out



b.reproduce



c.grow



d.hunt
Characteristics of Science

Description: Characteristics of science refers to understanding the process skills used in the learning and practice of science. These skills include testing hypothesis, record keeping, using safety procedures, using appropriate tools and instruments, applying math and technology, analyzing data, interpreting results, and communicating scientific information. Characteristics of science also refer to understanding how science knowledge grows and changes and the processes that drive those changes. 

1. Demonstrate understanding of the important factors in keeping records. 

a. Honesty: Would it be better to “fudge” your results or to have you results not match your hypothesis? Why?

b. Clarity: Think of a time someone gave you bad directions. How did it mess you up and why?

c. Accurate: providing a correct reading or measurement

d. Precise: repeatable, reliable, getting the same measurement each time
2. Demonstrate understanding that hypotheses can be valuable, even if they turn out not to be completely accurate. 

Explain the knowledge that could be gained if these hypotheses turned out to be false. 

· If photosynthesis is not related to light, then portions of a leaf shaded from light will test positive for starch.
· If hatching of brine shrimp is related to temperature, then the greater the temperature, the higher the hatching rate.
3. Analyze scientific data by using, interpreting, and comparing numbers in several equivalent forms. 

	Fractions
	Decimals
	Percents

	¼
	
	

	
	3.75
	

	
	
	20%

	4 ½
	
	

	
	.38
	

	
	
	67%


4. Distinguish between mean, median, and mode in scientific data. 
3, 3, 4, 5, 6, 6, 6, 7, 8, 9, 10
Mean________

Median_______

Mode_________
5. Analyze data to determine valid conclusions

Hypothesis: If I measure the temperature on sunny summer days in this location, then the warmest air temperatures will occur between 11 am and 1 pm. 

Data: 3/17/08: 9am =15oC, 12pm = 30oC, 3pm = 35oC, 6pm = 25oC

Conclusion: On sunny days in July, the warmest temperatures occur about 12 pm. 

Is this conclusion valid? Why or why not? What else is wrong with this experiment?
Mendel crossed a homozygous tall pea plant with a homozygous short pea plant. What are the expected genotypes and phenotypes of the offspring? List as a probability. (create a Punnett Square)











Mendel then crossed two of the offspring from above. What are the expected genotypes and phenotypes of this second generation of offspring? List as a probability. (create a Punnett Square)





Sexual 


Pg





Asexual





Pg. 100





Pg. 126





  Draw a food web.   (Pg. 486)





Explain how matter is transferred in your food web. Use the following terms: sun, producer, consumer, decomposer, autotroph, and heterotroph. 





Draw a diagram of water cycling through organisms and their environment.   (Pg. 508-510)





Draw a diagram of carbon cycling through organisms and their environment. 





Draw a diagram of nitrogen cycling through organisms and their environment. 





Draw a diagram of the process of photosynthesis and cellular respiration. Explain the importance of photosynthesis and cellular respiration to living organisms.  (Pg. 96/333)





A sudden shift in the continental shelf has created a large rift in the crust. This split in the crust separated a herd of zebras grazing in the area. One side shifted up in elevation causing temperatures to become much colder. The other side stayed at the same elevation causing no change in temperature. The two groups will remain isolated from each other for a million years. What differences in the two populations might you see after this time period?  





Give an example and explain how the fossil record provides evidence for evolution. 





Accurate and Precise





Not Precise, Not Accurate





Precise, Not Accurate





Accurate, Not Precise








