	Rossmoyne Senior High School – Year 10 Science 

Term 1 & 2, 2018 – Biological Sciences

Science Understanding:

The transmission of heritable characteristics from one generation to the next involves DNA and genes (ACSSU184)

Elaborations:

· describing the role of DNA as the blueprint for controlling the characteristics of organisms.

· using models and diagrams to represent the relationship between DNA, genes and chromosomes.

· recognising that genetic information passed on to offspring is from both parents by meiosis and fertilisation.

· representing patterns of inheritance of a simple dominant/recessive characteristic through generations of a family.

· predicting simple ratios of offspring genotypes and phenotypes in crosses involving dominant/recessive gene pairs or in genes that are sex-linked.
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describing mutations as changes in DNA or chromosomes and outlining the factors that contribute to causing mutations.

The theory of evolution by natural selection explains the diversity of living things and is supported by a range of scientific evidence (ACSSU185)
Elaborations:

· outlining processes involved in natural selection including variation, isolation and selection.

· describing biodiversity as a function of evolution.

· investigating changes caused by natural selection in a particular population as a result of a specified selection pressure such as artificial selection in breeding for desired characteristics.

· relating genetic characteristics to survival and reproductive rates.

· evaluating and interpreting evidence for evolution, including the fossil record, chemical and anatomical similarities, and geographical distribution of species.

Science as a Human Endeavour:

Scientific understanding, including models and theories, is contestable and is refined over time through a process of review by the scientific community (ACSHE191)
Elaborations:

· Considering the role of different sources of evidence including biochemical, anatomical and fossil evidence by natural selection

· Investigating the development of the Watson and Crick double helix for the structure of DNA

· Investigating the history and impact of developments in genetic knowledge

Advances in scientific understanding often rely on technological advances and are often linked to scientific discoveries (ACSHE192)
Elaborations:

· Recognising that the development of fast computers has made possible the analysis of DNA sequencing

· Considering how the information technology can be applied to different areas of science such as bioinformatics

People use scientific knowledge to evaluate whether they accept claims, explanations or predictions, and advances in science can affect people’s lives, including generating new career opportunities (ACSHE194)
Elaborations:

· Investigating the applications of gene technologies such as gene therapy and genetic engineering

Values and needs of contemporary society can influence the focus of scientific research (ACSHE230)
Elaborations:

· Investigating the applications of gene technologies such as gene therapy and genetic engineering

· Considering the use of genetic testing for decisions such as genetic counselling, embryo selection, identification of carriers in genetic mutations and the use of this information for personal use or by organisation such as insurance companies or medical facilities


	Week
	Objectives
	Resources
	Homework &

Assessments

	1 + 2

Term 1, Week 11, 

& Term 2, Week 1
	Genetics: DNA
· Describe the role of DNA (Deoxyribonucleic acid) as the blueprint for controlling the characteristics of organisms

· Review cells structures: Cell membrane, Cell Wall, Nucleus, Nucleolus, Ribosomes, Cytoplasm, Mitochondria, Chloroplast and Centrioles

· Describe the structure of DNA

· Nucleotides

· Nitrogen base pair rule (A-T, G-C)

· History and impact of developments in genetic knowledge: Gregor Mendel, James Watson, Francis Crick and Rosalind Franklin

· Relationships between DNA, Chromosomes and Genes

· DNA vs. RNA structure

· Understand that genes make proteins (which is brought about through the process of protein synthesis, and involves RNA)

· Define the term ‘ mutation’ and understand how they arise

· Understand mutations can be classified as: gene vs. chromosomal
	Oxford Science 10

Chap. 1.2

Chap 1.3

See “cells alive 
” website

http://www.cellsalive.com/cells/cell_model_js.htm
List function and label diagrams of cell wall cell membrane etc.

Lab Activity: DNA Extraction

http://learn.genetics.utah.edu/content/labs/extraction/
Activity: Karyotypes http://www.biologycorner.com/worksheets/karyotype/chromosomestudy-teacher.html

	

	3 - 4

Term 2, Week 2 and 3
	Variation:
· Explain the importance of reproduction

· Distinguish between sexual and asexual reproduction and provide some examples of each

· Difference between the number and variation of offspring produced.

· Ability to cope with a changing environment.

· Outline advantages and disadvantages of asexual and sexual reproduction

Cellular Reproduction Process:
· Explain the general process, products and site of mitosis in plants and animals

· Describe growth as an increase in cell size and number.

· Describe asexual reproduction as result of mitosis. E.g. cloning of parent, identical genetic information.

· Describe the stages of mitosis. (interphase, prophase, metaphase, anaphase, telophase and cytokinesis)

· Outline the role of cell centrioles

· Recognise genetic information passed on to offspring is from both parents by meiosis and fertilisation

· Explain the general process, products and site of meiosis in animals

· Describe the role of gametes in sexual reproduction.

· Distinguish between diploid and haploid number of chromosomes in somatic (body) cells and gametes.

· Understand sexual reproduction requires the fusion of a male gamete and a female gamete (fertilisation), each containing genetic information that influences the offspring’s characteristics

· Explain that meiosis produces greater variation due to random assortment of chromosomes, crossing over and random fusion of gametes.

· Understand how non-disjunction results

· Define ‘karyotype’ and understand they can be useful to identify possible genetic problems, e.g. down syndrome


	Oxford Science 10

Chap. 1.4

Chap 1.5

Chap 1.10

http://highered.mheducation.com/sites/0072495855/student_view0/chapter2/animation__mitosis_and_cytokinesis.html
worksheet Mitosis
Lab Activity: Mitosis in onion root cells

Worksheet mitosis 2

	Biology Test 1

Assesses 

Week 1-4

(Friday Week 4

TBC)

	5 - 7

Term 2, Week

4 - 6, 
	Genetics and inheritance:

· Recognise that inherited characteristics are the result of genetic information being passed from parent to offspring by meiosis and fertilisation

· Determination of male and female offspring in sexual reproduction. Mammals (XX female, XY male) Birds (ZW female, ZZ male)
· Define genetic terms: allele, genotype, phenotype, homozygous, heterozygous, hemizygous

· Use punnet-square diagrams to determine the proportions of genotype and phenotype for monohybrid crosses

· Examine similar characteristics between parents and offspring.
· Predicting simple ratios of offspring genotypes and phenotypes in crosses involving dominant/recessive gene pairs and in genes that are sex-linked.
· Examples of monohybrid dominant/recessive traits, co-dominant or incomplete dominance.
· Use punnet squares to predict likely outcomes of X-linked traits and recall examples (e.g. red-green colour blindness, haemophilia) 
· Understand and be able to construct pedigrees to represent patterns of inheritance of a simple dominant/recessive characteristic through generations of a family

· Use pedigrees to determine genotypes and phenotypes of individuals. (Dominant/recessive and X-linked traits)
	Oxford Science 10

Chap. 1.6

Chap 1.7

Chap 1.8

Chap. 1.9


	Science Semester One Exam

Week 5, Term 2

 (Tues 29th May)

Periods 1 + 2

Second Hand Data Investigation: 

Week 7, Term 2



	8

Term 2, Week 7
	Natural Selection and Evolution

· Definition of a species.

· Understand that variation within a species gene pool is brought about by:

· Mutations (mutations cause unexpected variations in offspring)

· the independent assortment of chromosomes 

· crossing over during meiosis

· Random mating

· Describe the different types of adaptations and understand that some variations bring about adaptations. 

· Explain that adaptations occur over generations due to mutations in the germ line (gametes) and that only a small percentage of mutations cause advantageous adaptations.

· Describe how selection pressures select adaptations that help an organism survive in its environment and that variations in populations increase biodiversity that allow them to survive ecological changes e.g. drought, rising sea levels, salinity, climate change
· Natural selection leads to change in characteristics of a population e.g. pesticide resistance, bird beaks, flowers and pollinators
· Be able to provide examples of evolution. e.g. antibiotic resistance, rabbits, etc.

· Speciation

· Geographical and reproductive isolation acts as barriers to gene flow.

· Artificial selection has practical application e.g. the selective breeding of animals and crops.
· Investigate changes caused by natural selection in a particular population as a result of a specified selection pressure such as artificial selection in breeding for desired characteristics

	Oxford Science 10

Chap. 2.1

Chap 2.2

Chap 2.3

Investigation: Natural Selection (Fork spoon Knife)


	CAT: 

Genetics Problems

Week 8, Term 2



	9 + 10

Term 2, Week 8-9
	Evidence for Evolution:

· Describe the different the following forms of evidence for evolution:

· fossil record
· homologous structures
· comparative anatomy
· embryology of vertebrates
· comparative biochemistry and genetics
· geographical distribution

	Oxford Science 10

Chap. 2.4

Chap 2.5

Chap 2.6


	Biology Test 2:

Assesses weeks 5-9 of the program 

DATE TBC

Week 9, Term 2

Tuesday 26th June OR 

Week 1, Term 3


