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

Year Group: Year 10 (Chemistry)

This is the plan for the taught curriculum during achievement period: Assessment Period 1 (September to October/November)

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

	Students are taught the following topics 'Conservation of mass and balanced chemical equations’, ‘Relative formula mass’, ‘Moles, concentrations and amount of substances’ and ‘Atom economy, yield and concentrations in gases’.
Some students will be taught all of the content listed below on separate science, this is different to combined and different again with higher versus foundation tier in combined. It is sectioned below.
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
Elements
- Most substances are not pure elements, but compounds or mixtures containing atoms of
different elements. They have different properties to the elements they contain.
-Students should be able to name simple compounds using rules: change
non-metal to –ide; mono, di, tri prefixes; and symbols of hydroxide, nitrate, sulfate and carbonate.

Reactions 
- Students should be able to describe how metals and non-metals react with oxygen to form
oxides which are either bases or acids.
-Students should be able to describe using data how metals can be arranged as a reactivity series in order of how readily they react with other substances. Some metals react with acids to produce salts and hydrogen.

Types of reaction
-Students should be able to describe that combustion is a reaction with oxygen in which energy is transferred to the surroundings as heat and light. How thermal decomposition is a reaction where
a single reactant is broken down into simpler products by heating.
-Students should be able to describe chemical changes using a model where atoms and molecules in reactants rearrange to make the products and the total number of atoms is conserved.

Practical Skills Covered in KS3
- Students should have completed lots of practicals where they have observed chemical reactions and recorded results
-Students lab safety (general lab safety with Bunsen burners etc)


	Rationale for students studying this unit/topic 

	Rationale for studying this topic
Students complete this topic at the beginning of year 10 as it allows them to revisit their first two topics, they use the periodic table etc to work out the Mr and when reviewing reactions they can use their bonding knowledge.

This does have a higher maths skill demand and will need to be practiced and revisited regularly. However, this can happen in the next two topics which provides good opportunities for retrieval of knowledge. Strategies such as modelling, team-pair-solo are some examples of great ways to promote these maths skills.

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 10 as it extends their scientific understanding moving forward into year 11, it brings together many of the knowledge covered in year 9 as well. 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

	Conservation of mass and balanced chemical equations
-Students should be able to describe the law of conservation of mass states that no atoms are lost or made during a chemical reaction so the mass of the products equals the mass of the reactants. This means that chemical reactions can be represented by symbol equations which are balanced in terms of the numbers of atoms of each element involved on both sides of the equation.

Anticipated gaps
-Students often struggle to visualise the balancing of equations. Using moly-mods, models, play doh or diagrams to help visualise.

Relative formula mass
-Students should be able to calculate the relative formula mass (Mr) of a compound is the sum of the relative atomic masses of the atoms in the numbers shown in the
formula.
-Students should be able to calculate the percentage by mass in a compound given the relative formula mass and the relative atomic masses.

Anticipated Gaps
- Students benefit from lots of practice, this is a good opportunity again to use diagrams and encourage students to get into good habits like showing their working out.

Mass changes when a reactant or product is a gas
-Students should be able to describe that some reactions may appear to involve a change in mass but this can usually be explained because a reactant or product is a gas and its mass has not been taken into account. 
-Students should be able to explain any observed changes in mass in non-enclosed systems during a chemical reaction given the balanced symbol equation for the reaction and explain these
changes in terms of the particle model.

Anticipated Gaps
- Using visual prompts will also help students to construct this knowledge and understanding, plus practicals to show how this works.

Concentration of solutions
-Students should be able to:
• calculate the mass of solute in a given volume of solution of
known concentration in terms of mass per given volume of
solution

Anticipated Gaps
-Students often find converting cm to dm difficult, to enable students to make good progress teachers start with more straightforward equations and using T&L strategies like Team-Pair-Solo etc. Then increasing the challenge once students are confident in their understanding.

HIGHER TIER COMBINED AND SEPARATE SCIENCE STUDENTS ONLY
Moles 
Students should understand that the measurement of amounts in moles can apply to atoms, molecules, ions, electrons, formulae and equations, for example that in one mole of carbon (C) the number of atoms is the same as the number of molecules in one mole of carbon dioxide (CO2).

Anticipated Gaps
- Similar to concentration (see above)

Amounts of substances in equations
-Students should be able to:
• calculate the masses of substances shown in a balanced
symbol equation
• calculate the masses of reactants and products from the
balanced symbol equation and the mass of a given reactant
or product.

Anticipated Gaps
- Similar to concentration (see above)

Using moles to balance equations
-Students should be able to balance an equation given the masses of reactants and products. Students should be able to change the subject of a mathematical equation.

Anticipated Gaps
- Similar to concentration (see above)

Limiting reactants 
-Students should be able to explain the effect of a limiting quantity of a reactant on the amount of products it is possible to obtain in terms of amounts in moles or masses in grams.

Anticipated Gaps
- Students can find this a hard concept to understand, however using practicals to illustrate and physically measure products to investigate can help cement student's knowledge.

Concentration of solutions
-Students should be able to:
• explain how the mass of a solute and the volume of a solution is related to the concentration of the solution.


THE BELOW IS JUST FOR SEPARATE STUDENTS ONLY:
NB: Some students may complete some sections in a slightly different order. This is due to the teacher’s adaptations and opportunities for repetition, if they think that it is appropriate.

Use of amount of substance in relation to volumes of gases
Students should be able to:
• calculate the volume of a gas at room temperature and
pressure from its mass and relative formula mass
• calculate volumes of gaseous reactants and products from a
balanced equation and a given volume of a gaseous reactant
or product
• change the subject of a mathematical equation.

Using concentrations of solutions in mol/dm3 
-Students should be able to explain how the concentration of a
solution in mol/dm3 is related to the mass of the solute and the
volume of the solution.

Anticipated Gaps
- Similar to concentration (see above) 

Yield and atom economy of chemical reactions 
Students should be able to:
• calculate the percentage yield of a product from the actual
yield of a reaction
• calculate the theoretical mass of a product from a
given mass of reactant and the balanced equation for the reaction.

Anticipated Gaps
- Similar to concentration (see above)

Atom economy
Students should be able to:
• calculate the atom economy of a reaction to form a desired product from the balanced equation
• explain why a particular reaction pathway is chosen to produce a specified product given appropriate data such as atom economy (if not calculated), yield, rate, equilibrium position and usefulness of by-products.

Anticipated Gaps
- Similar to concentration (see above)

For all of the above it often helps students to use real life examples of where you might use some of these techniques, as welll as linking them to maths skills that they will already have (calculating percentages and standard form etc)

Practical skills:
Students should be able to:
• represent the distribution of results and make estimations of uncertainty
• use the range of a set of measurements about the mean as a measure of uncertainty.


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

	Actual yield: The amount of product actually produced by a reaction. 
Atom economy: The measure of the amount of starting materials that end up as useful products. 
Avogadro constant: The number of atoms, molecules or ions in a mole of a given substance. 
Avogadro’s law: Equal amounts in moles of gases occupy the same volume under the same conditions of temperature and pressure. 
Concentration: The amount of substance (e.g. the mass) in a certain volume of a solution. 
Conservation of mass: The law of conservation of mass states that no atoms are lost or made during a chemical reaction so the mass of the products equals the mass of the reactants. 
Limiting reactant: The reactant that is completely used up since it limits the amount of products formed. 
Mole: Chemical amounts are measured in moles. The mole is the unit for amount of substance. The symbol for the unit mole is mol. 
Percentage by mass: A value representing the concentration of an element in a compound or a component in a mixture. It is calculated by the mass of a component divided by the total mass of the mixture, multiplied by 100. 
Percentage yield: The percentage ratio of the actual yield of product from a reaction compared with the theoretical yield. 
Relative formula mass: The sum of the relative atomic masses of the atoms in the numbers shown in the formula. It is numerically equal to the mass of one mole of a substance in grams.
Theoretical yield: The maximum amount of product that could be produced from the given reactants, assuming a complete reaction takes place. 
Thermal decomposition: The reaction that occurs when heat is applied to a compound causing it to break down into its different chemical constituents. 
Uncertainty: All measurements have a degree of uncertainty regardless of precision and accuracy. Uncertainty can be due to the limitations of the measuring equipment or due to the skill of the experimenter carrying out the measurements


	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 10 frameworks.






