St Mary’s Catholic School
Department Curriculum Planning
Department: Science

Year Group: Year 9 (Chemistry)

This is the plan for the taught curriculum during achievement period: Assessment Period 3 and to the end of Year 9

	Brief summary of the topic/work being covered during this period	

	Students are taught the following topics ‘Chemical testing continued, ‘Chromatography’ and ‘Chemistry of the atmosphere’.
Students are taught the topics so that they can gain a full understanding of the core principles of chemistry and enable them to achieve their full potential at GCSE.

	Prior knowledge needed for this unit/topic from previous teaching

	Concepts Covered in KS3
Types of reaction
- Students Chemical changes can be described by a model where atoms and molecules in reactants rearrange to make the products and the total number of atoms is conserved.
Climate
- Students Carbon is recycled through natural processes in the atmosphere, ecosystems, oceans and the Earth’s crust (such as photosynthesis and respiration) as well as human activities (burning fuels). Greenhouse gases reduce the amount of energy lost from the Earth through radiation and therefore the temperature has been rising as the concentration of those gases has risen. Scientists have evidence that global warming caused by human activity is causing changes in climate.
Periodic table
- Students k
Elements
- Students u

Practical Skills Covered in KS3
- Students should use techniques to separate mixtures.
-Students should have studied and noted the properties of different materials.


	Rationale for students studying this unit/topic 

	Rationale for studying this topic
The flame tests and chromatography nicely round off and connect their knowledge of the periodic table with their understanding of experiments and chemical changes (that they have already covered this year).
Following on from this is ‘Chemistry of the atmosphere’ this topic again brings students back to atom, molecules, compounds and mixtures. They have to recall their knowledge and link it to their own ‘schema’ and understanding. This topic also helps to develop their reading and writing skills, as the questions and possible classroom activities present a great opportunity for this, which will have improved over Year 9.
These topics further develop upon the scientific content covered at KS3 and give the teacher opportunities to further develop the practical investigative skills the students gained at KS3.

Rationale for timing of this topic
Students cover these topics in year 9 as it forms the basis of their scientific understanding moving forward into year 10 and year 11. In addition, these topics embed and build upon the knowledge and skills covered in the KS3 curriculum.


	Key concepts/ideas that are taught to students in this unit/topic, including any anticipated gaps in knowledge and plan to overcome these

	Flame tests
- Students should be able to recall the flame tests for different metals and be able to describe how to do a flame test

Anticipated Gaps
- Students can struggle to remember the colours etc but doing the practicals can help.

Chromatography
- Students should be able to: explain how paper chromatography separates mixtures, suggest how chromatographic methods can be used for distinguishing pure substances from impure substances and interpret chromatograms and determine Rf values from chromatograms

Anticipated Gaps
- Students will be completely unfamiliar with this as a technique, however they should be able to grasp it as an experiment and apply their previous knowledge about separating mixtures

Chemistry of the atmosphere
- Students should be able to, given appropriate information, interpret evidence and evaluate different theories about the Earth’s early atmosphere.
- Students should be able to: describe the main changes in the atmosphere over time and some of the likely causes of these changes and describe and explain the formation of deposits of limestone, coal, crude oil and natural gas.
- Students should be able to describe the greenhouse effect in terms of the interaction of short and long wavelength radiation with matter.
- Students should be able to recall two human activities that increase the amounts of each of the greenhouse gases carbon dioxide and methane. 
Students should be able to: evaluate the quality of evidence in a report about global climate change given appropriate information, describe uncertainties in the evidence base and recognise the importance of peer review of results and of communicating results to a wide range of audiences.
- Students should be able to: describe briefly four potential effects of global climate change and discuss the scale, risk and environmental implications of global climate change.
- Students should be able to: describe actions to reduce emissions of carbon dioxide and methane and give reasons why actions may be limited.
- Students should be able to: describe how carbon monoxide, soot (carbon particles), sulfur dioxide and oxides of nitrogen are produced by burning fuels and predict the products of combustion of a fuel given appropriate information about the composition of the fuel and the conditions in which it is used.
- Students should be able to describe and explain the problems caused by increased amounts of these pollutants in the air.

Anticipated Gaps
- Students are generally good at this topic, they have cross over with Biology and Geography, using key words banks, glossaries and correct terminology will help students cement their knowledge of concepts like the greenhouse effect.


	New key terminology students will be taught during this topic/unit

	Chromatogram: A graph that shows the result of separating the components of a mixture by chromatography. 
Chromatography: A technique used to separate mixtures due to the distribution of the substances between the stationary and mobile phase. It can give information to help identify substances. 
Flame emission spectroscopy: An instrumental method used to analyse metal ions in solutions. 
Flame test: Qualitative test used to identify metal ions (cations). Carried out by inserting a nichrome wire loop with the unknown compound on into a flame and observing the colour. Instrumental methods: Instrumental methods can be used to detect and identify elements and compounds. They are accurate, sensitive and rapid. 
Mobile phase: Where the molecules can move during chromatography. It is always a liquid or gas.  
Rf value: The ratio of the distance moved by a compound to the distance moved by the solvent. Stationary phase: Where the molecules are stationary during chromatography. It is a solid or a liquid supported on a solid. 
Acid rain: Rain that is acidic due to dissolved gases, such as sulfur dioxide, produced from the burning of fossil fuels. 
Carbon footprint: The total amount of carbon dioxide and other greenhouse gases emitted over the full life cycle of a product. 
Environmental implication: The effect that the activity has on the environment. 
Fossil fuels: Natural fuels such as coal and gas, formed in the past from the remains of living organisms. 
Global climate change: A long-term shift in global climate patterns. Global dimming: A gradual reduction in the amount of light reaching the Earth’s surface. This can be caused by carbon particulates. 
Greenhouse effect: The increase in the temperature of the Earth’s atmosphere due to the greenhouse gases in the atmosphere trapping infra-red radiation from the surface. 
Greenhouse gases: Greenhouse gases include water vapour, carbon dioxide and methane. Greenhouse gases in the atmosphere maintain temperatures on Earth high enough to support life. Particulates: Particulates cause global dimming and health problems for humans. 
Carbon particulates (soot) are a product of incomplete combustion. 
Photosynthesis: Oxygen was produced in the early atmosphere by photosynthesis of plants and algae. This simultaneously decreased the amount of carbon dioxide in the early atmosphere. Equation for photosynthesis: 6CO2 + 6H2 O→ C6 H1 2O6 + 6O2 . 
Pollutants: A substance introduced into the environment that has undesired effects.

	Plan for Assessment 

	Informal assessment is ongoing through homework, classwork, practical work, contributions to class discussion/group work.

Formal assessment. Students complete an examination in class out of 50 marks. Each score will be reported out of 100 as a ‘Science Point Score’. Similar to UMS, each assessment will be standardised with a mark relating to a science point score- the scale of which will depend on the difficulty of the examination. This will ensure standard scoring across the 3 disciplines. The Science Point Score will be determined from the performance of the cohort – similar to the methodology used for the GCSE examinations. 

All assessments carried out in Year 9 are split into Foundation Tier and Higher Tier.
It is recommended students in Set 1–2 (for a 4 class band) or Set 1-3 (for a 5/6 class band) will take the Higher Tier assessments. 
It is recommended students in Set 3–4 (for a 4-class band) or Set 4-6 (for a 5/6 class band) will take the Foundation Tier assessments. 
The final decision of tier entry for individual students is at the discretion of the teacher.
Students do not have to sit the same tier in the different Science subjects.
Higher tier assessments can attain Science Point Scores from 0 – 100 points.
Foundation tier assessments can attain Science Point Scores from 0 – 69 points.
The Science Point Score will allow for students to compare results across the three subjects.

The content of the examination is as follows:

	Section of Assessment
	Content

	Section A


	GCSE style questions based on previous topics. Some how science works questions embedded.

	Section B


	GCSE style questions based on current topics learnt. Some how science works questions embedded.



This examination will be set by the HoD and will not be known to the class teacher in advance. 
Teachers are to record centrally 1 single mark out of 50 for the final assessed examination. Teachers may choose to record the marks in their planner. Feedback on the examination should be minimal and students spend time after the examinations self-reflecting, indicating three areas of strength in their assessment performance and three areas to develop in line with the Year 9 frameworks.

The latter section of ‘Chemistry of the atmosphere’ will be completed after the final assessment as a way of preparing students for Year 11, this will allow important connections and knowledge to be constructed that will help them in Biology for Year 11 and finalise the topic. Students will be examined in Year 11 following a recap.







