     Standard Biology                                                                                                                         

Unit 9 – Inheritance
MCAS Frameworks: This unit addresses the following MA State Frameworks in Biology:

3.3 Explain how mutations in the DNA sequence of a gene may or may not result in phenotypic change in an 

      organism. Explain how mutations in gametes may result in phenotypic changes in offspring.

3.4 Distinguish among observed inheritance patterns caused by several types of genetic traits (dominant, 

      recessive, codominant, sex-linked, polygenic, incomplete dominance, multiple alleles).

3.5 Describe how Mendel’s laws of segregation and independent assortment can be observed through patterns of 

      inheritance (e.g., dihybrid crosses).

3.6 Use a Punnett Square to determine the probabilities for genotype and phenotype combinations in 

       monohybrid crosses.

SIS1.
Make observations, raise questions, and formulate hypotheses.

SIS2.
Design and conduct scientific investigations.

SIS3.
Analyze and interpret results of scientific investigations.

SIS4.
Communicate and apply the results of scientific investigations.

Big Ideas

1. The instructions for organisms are inherited as genes

2. Inheritance follows patterns that can be identified and understood. 

3. The study of genetic abnormalities increases our understanding of inheritance. 

Essential Questions

1. How does our study of inheritance patterns leads to increased understanding of our traits?

2. How does sexual reproduction lead to variation in offspring?

Unit 9:  Inheritance
OBJECTIVES:


Mendel’s Initial experiments (11-1)

1. Define and relate the following terms:  fertilization, self-pollinating, true-breeding, and cross-pollination.

2. Define or explain the following terms:

fertilization 

true-breeding 

self-pollination 

trait 

hybrid

homologous chromosomes

gene 

allele 

gamete 

cross

parental generation (P)

first filial generation (F1) second filial generation (F2) dominant

recessive

3. Explain how Mendel studied inheritance in peas (including F1 and F2 breeding experiments).  Describe the seven pea traits Mendel studied and why he chose those traits.

4. Explain Mendel’s three conclusions from his first set of experiments.  Make sure to define and explain the concept of genes and the principles of dominance and segregation.

Probability and Punnett Squares (11-2)

5. Explain the principle of probability.

6. Define and relate:  homozygous, heterozygous, genotype, and phenotype.

7. (In class) Explain how to use a Punnett Square to predict the outcomes (genotypic and phenotypic ratios) of one-factor crosses by doing the following:
a. Make a list of steps to follow for using a Punnett Square.

b. Predict the expected phenotypic and genotypic ratios among the offspring of two individuals who are heterozygous for freckles (Ff) by using a Punnett square.
8. Explain the limitations of using probability in genetics.
Mendelian Genetics (11-3)
9. Explain the principle of independent assortment and the experiment Mendel performed in its     
development.

10. Explain how to use a Punnett Square to predict the outcomes of two-factor crosses: Describe what types of gametes would be produced by each of the following plants: GGRr (green pods and round seeds) and TtYy (tall plants with yellow embryos).

11.  Describe the inheritance patterns that exist aside from simple dominance, including incomplete 
dominance, codominance, multiple alleles, polygenic traits, sex-linked traits (Chap. 14-1) and epistasis.

Meiosis (11-4)
12. Define and relate the following terms:  homologous chromosomes, sister chromatids, diploid, and haploid.

13. Draw and describe each of the phases of meiosis I and meiosis II and compare them to the stages of mitosis (be sure to describe crossing-over).

14. Explain how variation in offspring is created through independent assortment, crossing-over, and random fertilization.

15. Describe how gametes are formed in male and female animals.

16. Summarize nondisjunction and the problems it causes (Chap 14-2).
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Unit 9: Heredity

	Day/Date
	Period
	Topic
	Homework



	Mon 4/2

A day
	5
	Intro to Heredity: PKU story 


	Obj 1-2

	Tues 4/3

B day
	6
	Intro to Heredity: PKU story


	Obj 1-2

	Wed 4/4

C day
	5
	Heredity story continued: Sex linkage and dominance


	Obj 3-5

	
	6
	Heredity story continued: Sex linkage and dominance

 
	Obj 3-5

	Thur 4/5

D day
	5
	Mendel’s experiments and principles 


	Obj 6,8-10

	
	6
	Mendel experiments and principles 


	Obj 6,8-10


	Mon 4/9

E day
	5
	Mendelian crosses 


	Heredity problems

Obj 11-12

	
	6
	Heredity lab 


	Finish lab

	Tue 4/10

F day
	5
	Heredity lab 


	Finish lab

	
	6
	Mendelian crosses 


	Heredity problems

Obj 11-12

	Wed 4/11

A day
	5
	Non-Mendelian inheritence


	Obj 13-14

	Thur 4/12

B day
	6
	Non-Mendelian inheritence


	Obj 13-14

	Fri 4/13

C day
	5
	GATTACA


	Work on project

	
	6
	GATTACA


	Work on project

	Mon 4/23

D day
	5
	GATTACA
	Review Meiosis

	
	6
	GATTACA
	Review Meiosis

	Tue 4/24

E day
	5
	Meiosis and Gamete formation


	Finish worksheet

	
	6
	Meiosis and Gamete formation


	Finish worksheet

	Wed 4/25

F day
	5
	Meiosis lab


	Study for test

Work on project

	
	6
	Meiosis lab


	Study for test

Work on project

	Thu 4/26

A day
	5
	Review
	Study for test

	Fri 4/27

B day
	6
	Review
	Study for test

	Mon 4/30

C day
	5
	Unit exam


	Prepare for symposium

	
	6
	Unit exam


	Prepare for symposium

	Tue 5/1

D day
	5
	Genetic Counselor Symposium—Project due


	TBA

	
	6
	Genetic Counselor Symposium—Project due


	TBA


