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Year Group: Year 9 (Chemistry)

This is the plan for the taught curriculum during achievement period: Assessment Period 1

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

	Students are taught the following topics atoms, elements, compounds and mixtures, ‘The development of the atom model’ and ‘atomic structure’.
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
Particle model
- Students can describe the properties of solids, liquids and gases in terms of particles in motion but with differences in the arrangement and movement of these same particles: closely spaced and vibrating (solid), in random motion but in contact (liquid), or in random motion and widely spaced (gas). 
-Students can make observations where substances change temperature or state can be described in terms of particles gaining or losing energy.
Separating mixtures
- Students know and can describe that pure substance consists of only one type of element or compound and has a fixed melting and boiling point. Mixtures may be separated due to differences in their physical properties. The method chosen to separate a mixture depends on which physical properties of the individual substances are different.
Elements
- Students understand and can describe that most substances are not pure elements, but compounds or mixtures containing atoms of different elements. They have different properties to the elements they contain.

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
Atoms are the particles that our students will recall make up everything from Year 7 and 8, they are the foundation on which all chemical knowledge is based. Students must understand atoms and elements, once they can apply this knowledge, they are able to understand how compounds can form and how they can be a part of a mixture.
The natural second step is to study the history of the atom, how scientists through logical evidence gathering have produced the atomic model we are familiar with today. This is then followed by the structure of the atom and how we would interpret each part of the atom. And then apply that knowledge to the electron structure and calculating the relative atomic mass of an element or compound.
These topics form the basis of the core principles of chemistry. Without knowledge of these topics, students would not be able to access the more challenging parts of chemistry further on in the course.
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

	Atoms, elements and compounds
- Students will be able to describe:
· That all substances are made of atoms. An atom is the smallest part of an element that can exist. 
· Atoms of each element are represented by a chemical symbol, eg O represents an atom of oxygen, Na represents an atom of sodium. 
· There are about 100 different elements. 
· Elements are shown in the periodic table. 
· Compounds are formed from elements by chemical reactions. Chemical reactions always involve the formation of one or more new substances, and often involve a detectable energy change. 
· Compounds contain two or more elements chemically combined in fixed proportions and can be represented by formulae using the symbols of the atoms from which they were formed. 
· Compounds can only be separated into elements by chemical reactions. 

Anticipated Gaps
- Students can often mix up key words and ideas like compounds, students will draw their own images and be asked to choose which images are compounds, for example. Models and scientific diagrams are very important.

Mixtures
- Students know that a mixture consists of two or more elements or compounds not chemically combined together and the chemical properties of each substance in the mixture are unchanged.
-Through experiments students will know that mixtures can be separated by physical processes such as filtration, crystallisation, simple distillation, fractional distillation and chromatography. These physical processes do not involve chemical reactions and no new substances are made. They should be able to describe a method for completing these separation methods.

Anticipated Gaps
- Students can often forget to use the term ‘bon’ or ‘chemically joined’ when discussing mixtures of compounds. Using models and human demos will allow students to visualise these differences and construct the knowledge.

Size and mass or atoms
- Atoms are very small, having a radius of about 0.1 nm (1 x 10-10 m). The radius of a nucleus is less than 1/10 000 of that of the atom (about 1 x 10-14 m). Almost all of the mass of an atom is in the nucleus. The relative masses of protons, neutrons and electrons are: The sum of the protons and neutrons in an atom is its mass number. Atoms of the same element can have different numbers of neutrons; these atoms are called isotopes of that element. Atoms can be represented as shown in this example: Students should be able to calculate the numbers of protons, neutrons and electrons in an atom or ion, given its atomic number and mass number.

Anticipated Gaps
- Students can find it difficult to visualise atoms (as they are so small) and many of the diagrams we use are not drawn to scale. To combat this the use of videos from TED and scaled up examples can help students to visualise this.

Relative atomic mass and electronic structure
- The relative atomic mass of an element is an average value that takes account of the abundance of the isotopes of the element.
- The electrons in an atom occupy the lowest available energy levels (innermost available shells). The electronic structure of an atom can be represented by numbers or by a diagram. For example, the electronic structure of sodium is 2,8,1 or showing two electrons in the lowest energy level, eight in the second energy level and one in the third energy level. Students

Anticipated Gaps
- Students sometimes struggle with this calculation initially, however through repetition and worked examples students will become familiar with the process.


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

	 Atom: The smallest part of an element that can exist. All substances are made up of atoms.
Atomic nucleus: Positively charged object composed of protons and neutrons at the centre of every atom with one or more electrons orbiting it. 
Atomic number: The number of protons in the nucleus. 
Compound: A substance made up of two or more types of atoms chemically combined together.
Crystallisation: A separation technique used to produce solid crystals from a solution by evaporating the solvent. 
Displacement: A chemical reaction in which a more reactive element displaces a less reactive element from its compound. 
Electron: Negatively charged subatomic particle which orbit the nucleus at various energy levels. Very small relative mass (negligible). 
Electron shell: Different energy levels in atoms occupied by electrons. 
Element: A substance made up of only one type of atom. 
Filtration: A separation technique used to separate solids from liquids. Fractional distillation: A method of separating a mixture of substances according to their different boiling points. 
Isotope: Atoms of the same element with the same number of protons but a different number of neutrons. 
Mass number: The total number of protons and neutrons in the nucleus. 
Mixture: A mixture consists of two or more elements or compounds not chemically combined together. 
Neutron: Neutral subatomic particle present in the nucleus of the atom. Relative mass of 1. Noble gases: The elements in Group 0 of the periodic table.  
Nuclear model: The nuclear atomic model stated that the mass was concentrated at the centre of the atom and that the nucleus was charged. 
Plum pudding model: Atomic model devised after the discovery of the electron. The model suggests the atom is a ball of positive charge with negative electrons scattered through it. 
Proton: Positively charged subatomic particle present in the nucleus of the atom. Relative mass of 1. 
Relative atomic mass: An average value that takes account of the abundance of the isotopes of the element. 
Simple distillation: A procedure by which two liquids with different boiling points can be separated.

	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.
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