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Expectations

AS-level Chemistry Contract

As with all A-Levels, Chemistry requires a lot of hard work and commitment.  There will be times that you might find some of the work hard and difficult to understand.  If this happens then you must make sure that you inform the relevant members of staff and discuss the way forward.  This will make a lot of difference to your progress and your enjoyment of the course.

By committing to study AS Chemistry you are agreeing to:

· Attend all lessons unless there are good reasons such as illness.  If this occurs then you will need to find out from your teacher and/or fellow students the work that you have missed and catch up.  This includes completing any homework set.

· Suggested purchase of the AS Textbook during the Induction Period.

· Complete all work to at least my target grade and concentrate and participate fully.

· Bring the textbook, lab book, lined paper, calculator and writing/drawing equipment to all lessons.

· File all work in a ring-bound folder every lesson
· Prepare for your lessons, by consolidating work done previously and reading ahead to equip you for future work. This should be recorded on record sheets provided.
· Act safely in all practical work following instructions carefully.
· Spend at least 5 hours per week outside lessons completing independent work on Chemistry. 

· Provide evidence of how those 5 hours have been used on record sheet provided
· Keep all work up to date and organised in a file or book that can be checked regularly.

· Ask for help when needed – talk to your teacher and classmates about work you find difficult, don’t struggle on your own!

· Prepare fully for each Module Test and Unit Exam.

· Attend Study Support when told (ask your tutor or teacher if not sure).

Name:   _________________________________

Signed: _________________________________

Parent Signature: __________________________

Date:     _________________________________
My Results

You will have regular assessments throughout the year. These will be a mix of end of unit tests, mocks, practical assessments and homework. You do this so that you can see where your strengths and weaknesses lie, and so that we can see who is underperforming.

You should record all results on this page as you will need to show it to the teacher when you have meetings about your performance.
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Target Grade:




Induction Test Score:
	AS Unit 1 Exams (F321)
	Score
	Grade
	
	AS Unit 2 Exams (F322)
	Score
	Grade

	Atoms and Reactions
	
	
	
	Basic concepts & Hydrocarbons
	
	

	Electrons, Bonding & Structure
	
	
	
	Alcohols, Halogenoalkanes, Analysis
	
	

	
	
	
	
	Energy
	
	

	Periodic Table
	
	
	
	Resources
	
	

	Mock 1
	
	
	
	Mock 1
	
	

	Mock 2
	
	
	
	Mock 2
	
	

	Mock 3
	
	
	
	Mock 3
	
	


If you score 1 grade below your target grade in an exam you will need to attend study support the following week for a revision session on that unit.

	AS Unit 3 Exams (F323)
	Score
	Grade

	Qualitative
	
	

	Quantitative
	
	

	
	
	

	Evaluative
	
	


AS Chemistry Homework Record
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AS Chemistry Homework Record
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	Grade / Mark
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My Folder 

Every half term you will have your folder checked by a member of staff. You will be given notice to ensure that all work is copied up, and filed neatly in your folder. A tidy, well ordered folder is important for your learning and later revision.

A good folder will:

1. Contain this booklet

2. Have all sheets of paper hole punched and fastened in the correct order.

3. Contain ALL key words and definitions required. This could be a page at the front that you add to, or highlighted within your notes.

4. Have all homework and assessments filed in the correct place.

5. Have all key concepts explained, all practice answers and clear annotated diagrams written up neatly. 

6. Have the following sections (per unit):

a. Unit (F321,F322,F323) overview with Student Tick Sheet

b. Class work, Homework and Extra Revision Notes per TOPIC (not teacher)

c. Exam Questions section
d. Chemistry Revision
	Date
	Notes filed
	HWK Filed
	Current Grade
	Comment & Signature

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Independent Learning
To get the most out your Chemistry studies you must spend some time working independently. This is how you can check your understanding and be prepared for future lessons. If you read around the subject you will find your studies easier and more interesting.
In addition to the time you spend in Chemistry lessons and completing your homework you will improve your chances of achieving your target grade by doing some or all of the following:

· Answer and mark all of the practice and examination questions in your text book before sitting a test.

· Buy or borrow from the library or from the Chemistry Department (see book list pages 8-9) a comprehensive A-level chemistry text book and read ahead.

· Watch the news and factual scientific programmes (such as Horizon, Inside Nature’s Giants or Bang Goes the Theory) on television.

· Read the science sections of newspapers (you can read them for free on the web). Even ‘Minicosm’ in the free Metro has some good stuff.

· See your Chemistry teacher for help outside of lesson times when you are struggling. This can be informally after school or during study support.

· Produce concept maps or mind maps of each topic as you complete them.

· Read about the practical work before you do it and plan your results tables.

· Produce glossaries/vocabulary lists of key terms for each topic – Chemistry is an information rich subject with LOTS of new terms for you to learn.
· Use the websites on the list provided to read around the topics you’re studying.

Extra Resources

Websites

http://www.chemistry-react.org

Specific site aimed at A-level chemistry students

http://www.rsc.org/Education/SchoolStudents/index.asp

Student site for the Royal Society of Chemistry – also links to Chemnet, which is a 

subscription service for A-level chemists that keeps you up to date with the latest 

chemistry developments and offers careers advice

http://www.chemguide.co.uk/

Lots of extra reading to help you understand every possible topic in A-level chemistry.

www.webelements.com 

Periodic table, useful information on elements and their compounds
www.chem.ox.ac.uk/vrchemistry 

Virtual laboratory
www.3dchem.com/index.asp 

Information on interesting molecules
www.acdlabs.com 

Chemistry modelling software (free if you register)
www.chemcollective.org/applets/pertable.php  

Electronic configuration periodic table
www.creative-chemistry.org.uk

AQA specific but useful information
www.rod.beavon.clara.net/chemistry_contents.htm

Similar to chemguide, lots of very useful information for extended reading and note making
Extra Books 

Ask your teacher if you are unsure of where to find them.
Advanced Chemistry –Clugston and Flemmings, Oxford 2000 

A-Level Chemistry – E.N Ramsden, Stanley Thornes

Chemical Ideas – Salters Advanced Chemistry, Heineman

Chemical Principles – Steven S Zumdahl

Calculations for A-Level Chemistry – E.N Ramsden, Stanley Thornes

Science Reading List

Reading a selection of these books will broaden your knowledge of science and give you something to talk about at a university interview

The Drunkard's Walk: How Randomness Rules Our Lives (Paperback)  by Leonard Mlodinow (Author) 
H2O: A Biography of Water (Paperback) by Philip Ball (Author) "In the beginning there was water ..." (more)  

Genome: The Autobiography of a Species in 23 Chapters (Paperback) by Matt Ridley (Author) 
Power, Sex, Suicide: Mitochondria and the meaning of life (Paperback) by Nick Lane (Author)
Finding Moonshine: A Mathematician's Journey Through Symmetry (Paperback) by Marcus du Sautoy (Author) 
Fermat's Last Theorem: The story of a riddle that confounded the world's greatest minds for 358 years (Paperback) by Simon Singh 
Big Bang: The Most Important Scientific Discovery of All Time and Why You Need to Know About it (Paperback) by Simon Singh 
Six Easy Pieces: Fundamentals of Chemistry Explained (Penguin Press Science) (Paperback) by Richard P Feynman (Author) 
The Pleasure of Finding Things Out (Paperback) by Richard P Feynman (Author) 
Dancing Naked in the Mind Field (Paperback) by Kary Mullis (Author)
The Greatest Show on Earth: The Evidence for Evolution (Hardcover) by Richard Dawkins (Author) 
Quirkology: The Curious Science Of Everyday Lives (Paperback) by Prof. Richard Wiseman (Author)
The Trouble with Chemistry: The Rise of String Theory, the Fall of a Science and What Comes Next (Paperback) by Lee Smolin (Author)
We Need to Talk About Kelvin: What Everyday Things Tell Us About the Universe (Hardcover) by Marcus Chown (Author) 
Atom (Paperback) by Jim Al-Khalili (Foreword), Piers Bizony (Author) 
Black Holes, Wormholes and Time Machines (Paperback) by Jim Al-Khalili (Author)

'13 things that do not make sense' by Michael Brooks
Molecules of Murder: Criminal Molecules and Classic cases by John Emsley
A Short History of Nearly Everything by Bill Bryson

Bad science by Ben Goldacre
Summary of the Assessment Scheme

The Advanced GCE in Chemistry assessment is based on Units 1 – 6 and includes internal assessment of practical skills in Unit Tests 3 and 6. The Advanced GCE assessment comprises two components:
	Unit test component
	Time
	Weighting

	
	
	AS
	A2
	A GCE

	Unit Test 1: Atoms, Bonds and Groups (F321)

Written Paper
	1 h 
	30%
	
	15%

	Unit Test 2: Chains, Energy and Resources (F322)

Written Paper


	1 h 45 min
	50%
	
	25%

	Unit Test 3: Practical Skills in Chemistry 1 (F323)

Internal Assessment of Practical Skills

	
	20%
	
	10%

	Unit Test 4: Rings, Polymers and Analysis (F324)

Written Paper


	1 h 15 min
	
	30%
	15%

	Unit Test 5: Equilibria, Energetics and Elements (F325)

Written paper

	1 h 45 min
	
	50%
	25%

	Unit Test 6: Practical Skills in Chemistry (F326)

Internal Assessment of Practical Skills

	
	
	20%
	10%


· The AS (Y12) is composed of Units 1, 2 and 3.

· The A2 (Y13) is composed of Units 4, 5, and 6.
AS and A2 unit titles Module titles

Unit 1: Atoms, Bonds and Groups (AS) 
Module 1: Atoms and Reactions

Module 2: Electrons, Bonding and Structure

Module 3: The Periodic Table

Unit 2: Chains, Energy and Resources (AS) 
Module 1: Basic Concepts and Hydrocarbons

Module 2: Alcohols, Halogenoalkanes and Analysis

Module 3: Energy

Module 4: Resources

Unit 3: Practical skills in Chemistry 1 (AS)
Qualitative task (10 marks)

Quantitative task (15 marks)

Evaluative task (15 marks)

Unit 4: Rings, Polymers and Analysis (A2) 
Module 1: Rings, Acids and Amines

Module 2: Polymers and Synthesis

Module 3: Analysis

Unit 5: Equilibria, Energetics and Elements (A2)
Module 1: Rates, Equilibrium and pH

Module 2: Energy

Module 3: Transition Elements

Unit 6: Practical skills in Chemistry 2 (A2) 
Qualitative task (10 marks)

Quantitative task (15 marks)

Evaluative task (15 marks)
AS Chemistry Curriculum Map
	2013-2014
	Teacher 1
	Teacher 2 
	Assessments

	3/09/13
	1.1 Atoms
	1.2 Electrons
	 

	9/09/13
	
	
	 

	16/9/13
	1.1 Moles and Equations
	1.2 Ionic Bonding
	 

	23/9/13
	
	
	 

	30/9/13
	1.1  Acids and redox
	1.2 Covalent Bonding
	Induction Tests

	7/10/13
	
	
	 

	14/10/13
	1.1   Titrations
	1.2 Intermolecular Forces
	 

	21/10/13
	
	
	Module 1.1 Test

	28/10/13
	HALF TERM

	4/11/13
	1.3 Periodic Table
	1.3 Giant Structures
	Quant 2 

	11/11/13
	
	
	Module 1.2 Test

	18/11/13
	1.3 Group 2 Elements
	1.3 The Group 7 Elements
	 

	25/11/13
	
	
	Module 1.3 Test

	2/12/13
	Coursework
	Qual 1/ Eval 2

	9/12/13
	2.1 Nomenclature
	2.3 Enthalpy
	 

	16/12/13
	MOCK  F321
	
	 

	23/12/13
	CHRISTMAS HOLIDAYS  

	30/12/13
	

	6/01/14
	2.1 Nomenclature

2.1 Alkanes
	2.3 Measuring Enthalpy
	 

	13/01/14
	
	
	 

	20/01/14
	2.1 Alkenes
	2.3 Calculating Enthalpy
	 

	27/01/14
	
	
	Module 2.1 Test

	3/02/14
	2.3 Polymers
	2.3 Rates of reaction
	Eval 3 

	10/02/14
	2.2 Alcohols
	
	 

	17/02/14
	HALF TERM
	 

	24/02/14
	 
	2.3 Equilibrium
	Module 2.3 Test

	3/03/14
	2.2 Halogenoalkanes
	
	 

	10/03/14
	
	2.2 Spectroscopy
	 

	17/03/14
	2.2 Atom Economy and Yield
	
	

	24/03/14
	2.2 Mechanisms
	2.4 Resources
	Module 2.2 Test

	31/03/14
	
	
	

	07/04/14
14/04/14
	EASTER HOLIDAYS
	

	21/04/14
	F321 Revision

	F322 Revision

	

	28/04/14
	
	
	

	5/05/14
	
	
	F321 Mock

	12/05/14
	
	
	F322 Mock 

	19/05/14
	
	
	F321 Exam 23/5

	  26/05/14
	
	HALF TERM
	 
	

	2/06/14
	EXAMS
	EXAMS
	F322 Exam 3/6

	9/06/14
	
	
	

	16/06/14
	4.1 Arenes
	4.1 Carbonyl compounds
	 

	23/06/14
	
	
	 

	30/06/14
	4.1 Amines
	4.1 Carboxylic acids
	

	7/07/14
	
	Esters
	

	14/07/14
	A2 preparation
	 


Provisional Dates for AS Exams  

May

F321 : Atoms, Bonds and Groups
23 May 2014



June

F322 : Chains, Energy and Resources
  3 June 2014



Coursework    Coursework will be carried out throughout the year when your teacher thinks that it is appropriate.   All coursework must be completed before Easter.

Unit 1: Atoms, Bonds and Groups (AS)

Module 1.1 Atoms and reactions

Content

1.1.1 Atoms

1.1.2 Moles and equations

1.1.3 Acids

1.1.4 Redox

Learning outcomes
	Atoms
	Notes
	Revised

	(a) describe protons, neutrons and electrons in terms of relative charge and relative mass;
	
	

	(b) describe the distribution of mass and charge within an atom;
	
	

	(c) describe the contribution of protons and neutrons to the nucleus of an atom, in terms of atomic (proton) number and mass (nucleon) number;
	
	

	(d) deduce the numbers of protons, neutrons and electrons in:


(i) an atom given its atomic and mass number,


(ii) an ion given its atomic number, mass number and ionic charge;
	
	

	(e) explain the term isotopes as atoms of an element with different numbers of neutrons and different masses;
	
	

	(f) state that 12C is used as the standard measurement of relative masses;
	
	

	(g) define the terms relative isotopic mass and relative atomic mass, based on the 12C scale;
	
	

	(h) calculate the relative atomic mass of an element given the relative abundances of its isotopes;
	
	

	(i) use the terms relative molecular mass and relative formula mass and calculate values from relative atomic masses.
	
	


	Moles and equations
	Notes
	Revised

	(a) explain the terms:


(i) amount of substance,


(ii) mole as the unit for amount of substance,


(iii) the Avogadro constant, NA, as the number of particles per mole (6.02 × 1023 mol -1);
	
	

	(b) define and use the term molar mass (units g mol -1) as the mass per mole of a substance;
	
	

	(c) explain the terms:


(i) empirical formula as the simplest whole number ratio of atoms of each element present in a compound,


(ii) molecular formula as the actual number of atoms of each element in a molecule;
	
	

	(d) calculate empirical and molecular formulae, using composition by mass and percentage compositions;
	
	

	(e) construct balanced chemical equations for reactions studied and for unfamiliar reactions given reactants and products;
	
	

	(f) carry out calculations, using amount of substance in mol, involving:


(i) mass,


(ii) gas volume,


(iii) solution volume and concentration;
	
	

	(g) deduce stoichiometric relationships from calculations;
	
	

	(h) use the terms concentrated and dilute as qualitative descriptions for the concentration of a solution.
	
	


	Acids
	Notes
	Revised

	(a) explain that an acid releases H+ ions in aqueous solution;
	
	

	(b) state the formulae of the common acids: hydrochloric, 
sulphuric and nitric acids;
	
	

	(c) state that common bases are metal oxides, metal hydroxides and ammonia;
	
	

	(d) state that an alkali is a soluble base that releases OH-  ions in aqueous solution;
	
	

	(e) state the formulae of the common alkalis: sodium hydroxide, potassium hydroxide and aqueous ammonia;
	
	

	(f) explain that a salt is produced when the H+ ion of an acid is replaced by a metal ion or NH4 +;
	
	

	(g) describe the reactions of an acid with carbonates, bases and alkalis, to form a salt;
	
	

	(h) explain that a base readily accepts H+ ions from an acid: eg OH - forming H2O; NH3 forming NH4 +;
	
	

	(i) explain the terms anhydrous, hydrated and water of crystallisation;
	
	

	(j) calculate the formula of a hydrated salt from given percentage composition, mass composition or experimental data;
	
	

	(k) perform acid - base titrations, and carry out structured titrations.
	
	


	Redox
	Notes
	Revised

	(a) apply rules for assigning oxidation number to atoms in elements, compounds and ions;
	
	

	(b) describe the terms oxidation and reduction in terms of:


(i) electron transfer,


(ii) changes in oxidation number;
	
	

	(c) use a Roman numeral to indicate the magnitude of the oxidation state of an element, when a name may be ambiguous, eg nitrate (III) and nitrate (V);
	
	

	(d) write formulae using oxidation numbers;
	
	

	(e) explain that:


(i) metals generally form ions by losing electrons with an increase in oxidation number to form positive ions,


(ii) non-metals generally react by gaining electrons with a decrease in oxidation number to form negative ions;
	
	

	(f) describe the redox reactions of metals with dilute hydrochloric and dilute sulphuric acids;
	
	

	(g) interpret and make predictions from redox equations in terms of oxidation numbers and electron loss/gain.
	
	


Module 1.2 Electrons, bonding and structure 

Content
1.2.1 Electron Structure.
1.2.2 Bonding and structure
Learning outcomes

	Electron structure
	Notes
	Revised

	(a) Define the terms first ionisation energy and successive ionisation energy;
	
	

	(b) Explain that ionisation energies are influenced by nuclear charge, electron shielding and the distance of the outermost electron from the nucleus;
	
	

	(c) predict from successive ionisation energies of an element:


(i) the number of electrons in each shell of an atom,


(ii) the group of the element;
	
	

	(d) state the number of electrons that can fill the first four shells;
	
	

	(e) describe an orbital as a region that can hold up to two electrons, with opposite spins;
	
	

	(f) describe the shapes of s and p -orbitals;
	
	

	(g) state the number of:


(i) orbitals making up s-, p- and d-subshells,


(ii) electrons that occupy s-, p- and d-subshells;
	
	

	(h) describe the relative energies of s-, p- and d orbitals for the shells 1, 2, 3 and the 4s and 4p orbitals;


(i) deduce the electron configurations of:


(i) atoms, given the atomic number, up to Z = 36,


(ii) ions, given the atomic number and ionic charge, limited to s and p blocks up to Z = 36;
	
	

	(j) classify the elements into s, p and d blocks.
	
	


	Bonding and structure
	Notes
	Revised

	(a) describe the term ionic bonding as electrostatic attraction between oppositely charged ions;
	
	

	(b) construct  dot-and-cross  diagrams, to describe ionic bonding;
	
	

	(c) predict ionic charge from the position of an element in the Periodic Table;
	
	

	(d) state the formulae for the following ions: NO3 -, CO3 2-, SO4  2- and NH4+;
	
	

	(e) describe the term covalent bond as a shared pair of electrons;
	
	

	(f) construct ‘dot-and-cross’ diagrams to describe:


(i) single covalent bonding, eg as in H2, Cl2, HCl, H2O, NH3, CH4, BF3 and SF6,


(ii) multiple covalent bonding, eg as in O2, N2 and CO2,


(iii) dative covalent (coordinate) bonding, eg as in NH4+,


(iv) molecules and ions analogous to those specified in (i), (ii) and (iii);
	
	

	(g) explain that the shape of a simple molecule is determined by repulsion between electron pairs surrounding a central atom;
	
	

	(h) state that lone pairs of electrons repel more than bonded pairs;
	
	

	(i) explain the shapes of, and bond angles in, molecules and ions with up to six electron pairs (including lone pairs) surrounding a central atom, eg as in:


(i) BF3 (trigonal planar),


(ii) CH4 and NH4+ (tetrahedral),


(iii) SF6 (octahedral),


(iv) NH3 (pyramidal),


(v) H2O (non-linear),


(vi) CO2 (linear);
	
	

	(j) predict the shapes of, and bond angles in, molecules and ions analogous to those specified in (i);
	
	

	(k) describe the term electronegativity as the ability of an atom to attract the bonding electrons in a covalent bond;
	
	

	(l) explain that a permanent dipole may arise when covalently-bonded atoms have different electronegativities, resulting in a polar bond;
	
	

	(m) describe intermolecular forces based on permanent dipoles, as in hydrogen chloride, and induced dipoles (van der Waals  forces), as in the noble gases;
	
	

	(n) describe hydrogen bonding, including the role of a lone pair, between molecules containing - OH and - NH groups, ie as in H2O, NH3 and analogous molecules;
	
	

	(o) describe and explain the anomalous properties of H2O resulting from hydrogen bonding, eg:


(i) the density of ice compared with water,


(ii) its relatively high freezing point and boiling point;
	
	

	(p) describe metallic bonding as the attraction of positive ions to delocalised electrons;
	
	

	(q) describe structures as:


(i) giant ionic lattices, with strong ionic bonding, ie as in NaCl,


(ii) giant covalent lattices, ie as in diamond and graphite,


(iii) giant metallic lattices,


(iv) simple molecular lattices, ie as in I2 and ice;
	
	

	(r ) describe, interpret and/or predict physical properties, including melting and boiling points, electrical conductivity and solubility in terms of:


(i) different structures of particles (atoms, molecules, ions and electrons) and the forces between them,


(ii) different types of bonding (ionic bonding, covalent bonding, metallic bonding, hydrogen bonding, other   intermolecular interactions);
	
	

	(s) deduce the type of structure and bonding present from given information.
	
	


Module 1.3 The Periodic Table
Content

1.3.1 Periodicity
1.3.2 Group 2

1.3.3 Group 7
Learning outcomes

	Periodicity
	Notes
	Revised

	(a) describe the Periodic Table in terms of the arrangement of elements:


(i) by increasing atomic (proton) number,


(ii) in periods showing repeating trends in physical and chemical properties,


(iii) in groups having similar physical and chemical properties;
	
	

	(b) describe periodicity in terms of a repeating pattern across different periods;
	
	

	(c) explain that atoms of elements in a group have similar outer shell electron configurations, resulting in similar properties;
	
	

	(d) describe and explain the variation of the first 
ionization energies of elements shown by:


(i) a general increase across a period, in terms of increasing nuclear charge,


(ii) a decrease down a group in terms of increasing atomic radius and increasing electron shielding outweighing increasing nuclear charge
	
	

	(e) for the elements of Periods 2 and 3:


(i) describe the variation in electron configurations, atomic radii, melting points and boiling points,


(ii) explain variations in melting and boiling points in terms of structure and bonding;
	
	

	(f) interpret data on electron configurations, atomic radii, first 
ecognizin energies, melting points and boiling points to demonstrate periodicity.
	
	


	Group 2
	Notes
	Revised

	(a) describe the redox reactions of the Group 2 elements Mg → Ba:


(i) with oxygen,


(ii) with water;
	
	

	(b) explain the trend in reactivity of Group 2 elements down the group due to the increasing ease of forming cations, in terms of atomic size, shielding and nuclear attraction;
	
	

	(c) describe the action of water on oxides of elements in Group 2 and state the approximate pH of any resulting solution;
	
	

	(d) describe the thermal decomposition of the carbonates of elements in Group 2 and the trend in their ease of decomposition;
	
	

	(e) interpret and make predictions from the chemical and physical properties of Group 2 elements and compounds;
	
	

	(f) explain the use of Ca(OH)​2 in agriculture to 
neutralise acid soils; the use of Mg(OH)2 in some indigestion tablets as an antacid.
	
	


	Group 7
	Notes
	Revised

	(a) explain, in terms of van der Waals forces, the trend in the boiling points of Cl2, Br2 and I2
	
	

	(b) describe the redox reactions, including ionic equations, of the Group 7 elements Cl2, Br2 and I2 with other halide ions, in the presence of an organic solvent, to illustrate the relative reactivity of Group 7 elements;
	
	

	(c) explain the trend in reactivity of Group 7 elements down the group from the decreasing ease of forming negative ions, in terms of atomic size, shielding and nuclear attraction;
	
	

	(d) describe the term disproportionation as a reaction in which an element is simultaneously oxidised and reduced, illustrated by:


(i) the reaction of chlorine with water as used in water purification,


(ii) the reaction of chlorine with cold, dilute aqueous sodium hydroxide, as used to form bleach,


(iii) reactions analogous to those specified in (i) and (ii);
	
	

	(e) interpret and make predictions from the chemical and physical properties of the Group 7 elements and their compounds;
	
	

	(f) contrast the benefits of chlorine use in water treatment (killing bacteria) with associated risks (hazards of toxic chlorine gas and possible risks from formation of chlorinated hydrocarbons);
	
	

	(g) describe the precipitation reactions, including ionic equations, of the aqueous anions Cl-, Br- and I- with aqueous silver ions, followed by aqueous ammonia;
	
	

	(h) describe the use of the precipitation reactions in (g) as a test for different halide ions.
	
	


Unit 2: Chains, Energy and Resources (AS)
Module 2.1 Basic Concepts and Hydrocarbons
Content
2.1.1 Basic Concepts
2.1.2 Alkanes

2.1.3 Alkenes

Learning outcomes

	Basic concepts
	Notes
	Revised

	(a) interpret and use the terms:


(i) empirical formula as the simplest whole number ratio of atoms of each element present in a compound,


(ii) molecular formula as the actual number of atoms of each element in a molecule,


(iii) general formula as the simplest algebraic formula of a member of a homologous series, ie for an alkane: CnH2n + 2,


(iv) structural formula as the minimal detail that shows the arrangement of atoms in a molecule, eg for butane: CH3CH2CH2CH3 or CH3(CH2)2CH3,


(v) displayed formula as the relative positioning of atoms and the bonds between them, ie for ethanol:

(vi) skeletal formula as the simplified organic formula, shown by removing hydrogen atoms from alkyl chains, leaving just a carbon skeleton and associated functional groups, ie for butan-2-ol:


	
	

	(b) interpret, and use, the terms:


(i) homologous series as a series of organic compounds having the same functional group but with each successive member differing by CH2,


(ii) functional group as a group of atoms responsible for the characteristic reactions of a compound;
	
	

	(c) use the general formula of a homologous series to predict the formula of any member of the series
	
	

	(d) state the names of the first ten members of the alkanes homologous series;
	
	

	(e) use IUPAC rules of nomenclature for systematically naming organic compounds;
	
	

	(f) describe and explain the terms:


(i) structural isomers as compounds with the same molecular formula but different structural formulae,


(ii) stereoisomers as compounds with the same structural formula but with a different arrangement in space,


(iii) E/Z isomerism as an example of stereoisomerism, in terms of restricted rotation about a double bond and the requirement for two different groups to be attached to each carbon atom of the C=C group,


(iv) cis-trans isomerism as a special case of EIZ isomerism in which two of the substituent groups are the same
	
	

	(g) determine the possible structural formulae and/or stereoisomers of an organic molecule, given its molecular formula;
	
	

	(h) describe the different types of covalent bond fission:


(i) homolytic fission forming two radicals,


(ii) heterolytic fission forming a cation and an anion;
	
	

	(i) describe a curly arrow as the movement of an electron pair, showing either breaking or formation of a covalent bond;
	
	

	(j) outline reaction mechanisms, using diagrams, to show clearly the movement of an electron pair with ‘curly arrows’;
	
	

	(k) carry out calculations to determine the percentage yield of a reaction;
	
	

	(l) explain the atom economy of a reaction as: molecular mass of the desired products sum of molecular masses of all products ×100%;
	
	

	(m) explain that addition reactions have an atom economy of 100%, whereas substitution reactions are less efficient;
	
	

	(n) carry out calculations to determine the atom economy of a reaction;
	
	

	(o) describe the benefits of developing chemical processes with a high atom economy in terms of fewer waste materials;
	
	

	(p) explain that a reaction may have a high percentage yield but a low atom economy.
	
	


	Alkanes
	Notes
	Revised

	(a) explain that a hydrocarbon is a compound of hydrogen and carbon only;
	
	

	(b) explain the use of crude oil as a source of hydrocarbons, separated as fractions with different boiling points by fractional distillation, which can be used as fuels or for processing into petrochemicals
	
	

	(c) state that alkanes and cycloalkanes are saturated hydrocarbons;
	
	

	(d) state and explain the tetrahedral shape around each carbon atom in alkanes (see also unit F321: 1.2.2.i);
	
	

	(e) explain, in terms of van der Waals forces, the variations in the boiling points of alkanes with different carbon-chain length and branching
	
	

	(f) describe the combustion of alkanes, leading to their use as fuels in industry, in the home and in transport;
	
	

	(g) explain, using equations, the incomplete combustion of alkanes in a limited supply of oxygen and outline the potential dangers arising from production of CO in the home and from car use;
	
	

	(h) describe the use of catalytic cracking to obtain more useful alkanes and alkenes;
	
	

	(i) explain that the petroleum industry processes straight-chain hydrocarbons into branched alkanes and cyclic hydrocarbons to promote efficient combustion;
	
	

	(j) contrast the value of fossil fuels for providing energy and raw materials with:


(i) the problem of an over-reliance on non-renewable fossil fuel reserves and the importance of developing renewable plant based fuels, ie alcohols and biodiesel (see also 2.4.2),


(ii) increased CO2 levels from combustion of fossil fuels leading to global warming and climate change 
	
	

	(k) describe the substitution of alkanes using ultraviolet radiation, by Cl2 and by Br2, to form halogenoalkanes
	
	

	(l) define the term radical as a species with an unpaired electron;
	
	

	(m) describe how homolytic fission leads to the mechanism of radical substitution in alkanes in terms of initiation, propagation and termination reactions (see also 2.1.1.h);
	
	

	(n) explain the limitations of radical substitution in synthesis, arising from further substitution with formation of a mixture of products.
	
	


	Alkenes
	Notes
	Revised

	(a) state that alkenes and cycloalkenes are unsaturated hydrocarbons
	
	

	(b) describe the overlap of adjacent p-orbitals to form a π-bond;
	
	

	(c) state and explain the trigonal planar shape round each carbon in the C=C of alkenes (see lso unit F321: 1.2.2.i);
	
	

	(d) describe addition reactions of alkenes, ie by ethene and propene, with:


(i) hydrogen in the presence of a suitable catalyst, ie Ni, to form alkanes,


(ii) halogens to form dihalogenoalkanes, including the use of bromine to detect the presence of a double C=C bond as a test for unsaturation,


(iii) hydrogen halides to form halogenoalkanes,


(iv) steam in the presence of an acid catalyst to form alcohols
	
	

	(e) define an electrophile as an electron pair acceptor;
	
	

	(f) describe how heterolytic fission leads to the mechanism of electrophilic addition in alkenes 
	
	

	(g) describe the addition polymerisation of alkenes;
	
	

	(h) deduce the repeat unit of an addition polymer obtained from a given monomer;
	
	

	(i) identify the monomer that would produce a given section of an addition polymer;
	
	

	(j) outline the use of alkenes in the industrial production of organic compounds:


(i) the manufacture of margarine by catalytic hydrogenation of unsaturated vegetable oils using hydrogen and a nickel catalyst,


(ii) the formation of a range of polymers using unsaturated monomer units based on the ethene molecule, ie H2C=CHCl, F2C=CF2;
	
	

	(k) outline the processing of waste polymers (see also 2.4.2) by:


(i) separation into types (ie PTFE, etc.) and recycling,


(ii) combustion for energy production (see2.1.2.f),


(iii) use as a feedstock for cracking (see 2.1.2.h) in the production of plastics  and other  chemicals;
	
	

	(l) outline the role of chemists in minimising environmental damage by:


(i) removal of toxic waste products, ie removal of HCl formed during disposal by combustion of 
halogenated plastics (ie PVC),


(ii) development of biodegradable and compostable polymers, ie from isoprene (2- methyl-1,3-butadiene), maize and starch
	
	


Module 2.2 Alcohols, Halogenoalkanes and Analysis
Content
2.2.1 Alcohols
2.2.2 Halogenoalkanes
2.2.3 Modern Analytical Techniques

Learning outcomes
	Alcohols
	Notes
	Revised

	(a) explain, in terms of hydrogen bonding, the water solubility and the relatively low volatility of alcohols;
	
	

	(b) describe the industrial production of ethanol by:


(i) fermentation from sugars, ie from glucose,


(ii) the reaction of 
ethanol with steam in the presence of an acid catalyst;
	
	

	(c) outline, for alcohols:


(i) the use of ethanol in alcoholic drinks and as a solvent in the form of methylated spirits,


(ii) the use of methanol as a petrol additive to improve combustion and its increasing importance as a   feedstock in the production
	
	

	(d) classify alcohols into primary, secondary and tertiary alcohols;
	
	

	(e) describe the combustion of alcohols;
	
	

	(f) describe the oxidation of alcohols using Cr2O72-/H+ (ie K2Cr2O7/H2SO4), including:


(i) the oxidation of primary alcohols to form aldehydes and carboxylic acids; the control of the oxidation product using different reaction conditions (distillation and reflux),


(ii) the oxidation of secondary alcohols to form ketones,


(iii) the resistance to oxidation of tertiary alcohols;
	
	

	(g) describe the esterification of alcohols with carboxylic acids in the presence of an acid catalyst;
	
	

	(h) describe elimination of H2O from alcohols in the presence of an acid catalyst and heat to form alkenes.
	
	


	Halogenoalkanes
	Notes
	Revised

	(a) describe the hydrolysis of halogenoalkanes as a substitution reaction;
	
	

	(b) define the term nucleophile as an electron pair donor;
	
	

	(c) describe the mechanism of nucleophilic substitution in the hydrolysis of primary halogenoalkanes with hot aqueous alkali (see also 2.1.1.i,j);
	
	

	(d) explain the rates of hydrolysis of primary halogenoalkanes in terms of the relative bond enthalpies of carbon - halogen bonds. 
	
	

	(e) outline the uses of chloroethene and tetrafluoroethene to produce the plastics PVC and PTFE 
	
	

	(f) explain that CFCs:


(i) were developed as aerosols, refrigerants, and in air-conditioning because of their low reactivity, volatility and non-toxicity,


(ii) have caused environmental damage to the ozone layer (see also 2.4.1.g);
	
	

	(g) outline the role of green chemistry in minimising damage to the environment by promoting biodegradable alternatives to CFCs, such as hydrocarbons and HCFCs; CO2 as a blowing agent for expanded polymers (see also 2.4.2).
	
	


	Modern Analytical Techniques
	Notes
	Revised

	(a) state that absorption of infrared radiation causes covalent bonds to vibrate;
	
	

	(b) identify, using an infrared spectrum of an organic compound:


(i) an alcohol from an absorption peak of the O-H bond,


(ii) an aldehyde or ketone from an absorption peak of the C=O bond,


(iii) a carboxylic acid from an absorption peak of the C=O bond and a broad absorption peak of the O-H bond;
	
	

	(c) state that modern breathalysers measure ethanol in the breath by analysis using infrared spectroscopy;
	
	

	(d) outline the use of mass spectrometry:


(i) in the determination of relative isotopic masses,


(ii) as a method for identifying elements, ie use in the Mars space probe and in monitoring levels of environmental pollution, such as lead;
	
	

	(e) interpret mass spectra of elements in terms of isotopic abundances;
	
	

	(f) use the molecular ion peak in a mass spectrum of an organic molecule to determine its molecular mass;
	
	

	(g) suggest the identity of the major fragment ions, ie m/z = 29 as CH3CH2+, in a given mass spectrum (limited to alkanes, alkenes and alcohols);
	
	

	(h) use molecular ion peaks and fragmentation peaks to identify structures (limited to unipositive ions);
	
	

	(i) explain that a mass spectrum is essentially a fingerprint for the molecule that can be identified by computer using a spectral database.
	
	


Module 2.3 Energy
Content
2.3.1 Enthalpy Changes
2.3.2 Rates and Equilibrium
Learning outcomes
	Enthalpy changes
	Notes
	Revised

	(a) explain that some chemical reactions are accompanied by enthalpy changes that can be exothermic (ΔH, negative) or endothermic (ΔH, positive);
	
	

	(b) describe the importance of oxidation as an exothermic process in the combustion of fuels and the oxidation of carbohydrates such as glucose in respiration;
	
	

	(c) describe that endothermic processes require an input of heat energy, eg the thermal decomposition of calcium carbonate;
	
	

	(d) construct a simple enthalpy profile diagram for a reaction to show the difference in the enthalpy of the reactants compared with that of the products;
	
	

	(e) explain qualitatively, using enthalpy profile diagrams, the term activation energy;
	
	

	(f) define and use the terms:


(i) standard conditions, (ii) enthalpy change of reaction,


(iii) enthalpy change of formation,  (iv) enthalpy change of combustion;
	
	

	(g) calculate enthalpy changes from appropriate experimental results directly, including use of the relationship: energy change = mc ΔT
	
	

	(h) explain exothermic and endothermic reactions in terms of enthalpy changes associated with the breaking and making of chemical bonds;
	
	

	(i) define and use the term average bond enthalpy (ΔH positive; bond breaking of one mole of bonds);
	
	

	(j) calculate an enthalpy change of reaction from average bond enthalpies;
	
	

	(k) use Hess’ law to construct enthalpy cycles and carry out calculations to determine:


(i) an enthalpy change of reaction from enthalpy changes of combustion,


(ii) an enthalpy change of reaction from enthalpy changes of formation,


(iii) an enthalpy change of reaction from an unfamiliar enthalpy cycle.
	
	


	Rates and Equilibrium
	Notes
	Revised

	(a) describe qualitatively, in terms of collision theory, the effect of concentration changes on the rate of a reaction;
	
	

	(b) explain why an increase in the pressure of a gas, increasing its concentration, may increase the rate of a reaction involving gases;
	
	

	(c) state that a catalyst speeds up a reaction without being consumed by the overall reaction;
	
	

	(d) explain that catalysts:


(i) affect the conditions that are needed, often requiring lower temperatures and reducing energy demand and CO2 emissions from burning of fossil fuels,


(ii) enable different reactions to be used, with better atom economy and with reduced waste,


(iii) are often enzymes, generating very specific products, and operating effectively close to room 
temperatures and pressures,


(iv) have great economic importance, eg iron in ammonia production, Ziegler-Natta catalyst in 
poly(ethene) production, platinum/palladium/rhodium in catalytic converters (see also 2.4.1.i);
	
	

	(e) explain, using enthalpy profile diagrams, how the presence of a catalyst allows a reaction to proceed via a different route with a lower activation energy, giving rise to an increased reaction rate;
	
	

	(f) explain qualitatively the Boltzmann distribution and its relationship with activation energy;
	
	

	(g) describe qualitatively, using the Boltzmann distribution, the effect of temperature changes on the proportion of molecules exceeding the activation energy and hence the reaction rate;
	
	

	(h) interpret the catalytic behaviour in (e), in terms of the Boltzmann distribution;
	
	

	(i) explain that a dynamic equilibrium exists when the rate of the forward reaction is equal to the rate of the reverse reaction;
	
	

	(j) state le Chateliers’ principle;
	
	

	(k) apply le Chatelier’s principle to deduce qualitatively (from appropriate information) the effect of a change in temperature, concentration or pressure, on a homogeneous system in equilibrium;
	
	

	(l) explain, from given data, the importance in the chemical industry of a compromise between chemical equilibrium and reaction rate.
	
	


Module 2.4 Resources

Content
2.4.1 Chemistry of the Air

2.4.2 Green Chemistry

Learning outcomes

	Chemistry of the Air
	Notes
	Revised

	(a) explain that infrared radiation is absorbed by C=O, O–H and C–H bonds in H2O, CO2 and CH4, and that these absorptions contribute to global warming;
	
	

	(b) explain that the ‘Greenhouse Effect’ of a given gas is dependent both on its atmospheric concentration and its ability to absorb infrared radiation;
	
	

	(c) outline the importance of controlling global warming resulting from atmospheric increases in greenhouse gases;
	
	

	(d) outline the role of chemists in analysing climate change resulting from global warming by:

(i)providing scientific evidence to governments to verify that global warming is taking place,


(ii) investigating solutions to environmental problems, such as carbon capture and storage, CCS, ie the removal of waste carbon dioxide as a liquid injected deep in the oceans, storage in deep  geological formations, by reaction with metal oxides to form stable carbonate minerals,


(iii) monitoring progress against initiatives such as the Kyoto protocol;


	
	

	(e) explain that ozone is continuously being formed and broken down in the stratosphere by the action of ultraviolet radiation;
	
	

	(f) using the chemical equilibrium, below: O2 + O ⇌ O3

(i) describe and explain how the concentration of ozone is maintained in the ozone layer, 
including the role of ultraviolet radiation,


(ii) outline the role of ozone in the absorption of harmful ultraviolet radiation and the essential benefit of this process for life on Earth;
	
	

	(g) understand that radicals, eg from CFCs, and NOx  from thunderstorms or aircraft, may catalyse the breakdown of ozone by the following simple representation:


R + O3 → RO + O2

RO + O → R + O2
	
	

	(h) for carbon monoxide, oxides of nitrogen and unburnt hydrocarbons:


(i) explain their formation from the internal combustion engine,


(ii) state environmental concerns from their toxicity and contribution to low level ozone and photochemical smog
	
	

	(i) outline how a catalytic converter decreases carbon monoxide and nitrogen monoxide emissions from internal combustion engines by:


(i) adsorption of CO and NO to the catalyst surface,


(ii) chemical reaction,


(iii) desorption of CO2 and N2 from the catalyst surface;
	
	

	(j) outline the use of infrared spectroscopy in monitoring air pollution.
	
	


	Green Chemistry
	Notes
	Revised

	(a) describe principles of chemical sustainability:


(i) using industrial processes that reduce or eliminate hazardous chemicals and which involve the use of fewer chemicals,


(ii) designing processes with a high atom economy that 
limit the production of waste materials,


(iii) using renewable resources such as plant-based substances,


(iv) seeking alternative energy sources such as solar energy, rather than consuming finite 
resources such as fossil fuels that will eventually be exhausted,


(v) ensuring that any waste products produced are non-toxic, and can be recycled or biodegraded by being broken down into harmless substances in the environment;


	
	

	(b) explain that the apparent benefits may be offset by unexpected and detrimental side effects;
	
	

	(c) explain the importance of establishing international cooperation to promote the reduction of pollution levels;
	
	

	(d) discuss issues of sustainability in contexts based on the principles in a–c;
	
	


Unit 3: Practical skills in chemistry 1 
Candidates are required to carry out three tasks:

1. Qualitative (observing) task [10 marks]

Candidates should be able to:

(a) demonstrate skilful and safe practical techniques using suitable qualitative methods;

(b) make and record valid observations and 
analyse results suitably.

2. Quantitative (measuring) task [15 marks]
Candidates should be able to:

(a) demonstrate skilful and safe practical techniques using suitable quantitative methods;

(b) make and record accurate measurements to an appropriate precision;

(c) analyse, interpret and evaluate experimentally derived results quantitatively to reach valid conclusions.

3. Evaluative task [15 marks]
Candidates should be able to:

(a) analyse and interpret data, identify anomalies and reach valid conclusions;

(b) assess the reliability and accuracy of an experimental task; identify significant weaknesses in experimental procedures and measurements;

(c) understand and propose simple improvements to experimental procedures and measurements.
· The Qualitative and Quantitative tasks will test skills of observation and measurement.

· Candidates will carry out these tasks under controlled conditions once you have covered the content in class. 

· Candidates may attempt more than one task from each category with the best mark from each category being used to make up the overall mark.

· Any resits of coursework may be completed outside of lesson time

Safety

Good Laboratory practice

As well as the specific protective measures to be taken when hazardous chemicals are being used, there are also general procedures to be observed in all laboratories at all times.

· Long hair should be tied back, and you should not wear ‘wet look’ hair preparations, which can make hair unusually flammable. Do not let ties or scarves hang freely, where they could be a fire hazard. We strongly recommend the wearing of laboratory coats to avoid damage to clothing.

· Eating, drinking and chewing are not permitted in laboratories. It is in fact contrary to the COSHH Regulations to permit eating, drinking or indeed smoking or the application of cosmetics in area which could be contaminated with hazardous chemicals.

· Eye protection should be worn whenever a risk assessment requires it, or whenever there is any risk to your eyes. This includes, for example, washing up at the end of a lesson and even when you have finished practical work, as long as the other students are still working.

· You should find that the chemicals that you are going to use are in clearly labelled stock bottles, with the name of the chemical, any hazards, and the date of acquisition or preparation. In taking liquids from a bottle, remove the stopper with one hand, and keep the stopper in your hand whilst pouring from the bottle. This way, the stopper is likely to be replaced at once, and remain uncontaminated. Pour liquids from the opposite side to the label, so that it does not become damaged by corrosive chemicals.

· Study carefully the best techniques for safely heating chemicals. Small quantities of solid can be heated in test tubes; liquids present greater problems, because of the risk of ‘bumping’ and ‘spitting’. Boiling tubes are safer than test tubes (because of their greater volume), but should be less than one-fifth full. You are fairly likely to point test tubes away from your own face, but do remember the need to do the same for your neighbours. Use a water bath to heat flammable liquids; NEVER use a naked flame.

· When testing for the odour of gases the gas should be contained in a test tube (not a larger vessel) and the test tube held about 10-15 cm from your face, pointing away. Fill your lungs with air by breathing in, and then cautiously sniff the contents of the test tube, by using a hand to waft the vapours cautiously to your nose. Slowly bring the test tube nearer, if necessary. If you are asthmatic you should not smell gases without checking with other students because gases such as chlorine are harmful.

· You must always clear up chemical spillages straight away. Whilst a few spills may need chemical neutralisation or similar treatment, most minor spills can be dealt with by a damp cloth. (Don’t forget to rinse it afterwards.)

· In the event of getting a chemical in eye, or on your skin, flood the area 10 minutes (20 minutes for alkalis in the eye). Rubber tubing on a tap is the most convenient way of doing this. Even if the chemical reacts exothermically with water, provided large quantity of water is used, the heating effect will be negligible.

· A heat burn from apparatus, scalding liquids or steam is treated by immersing the area in cool water for at least 10 minutes. Preferably use running water from rubber tubing, fixed to a tap.

· Report all accidents at once.
Mathematical Requirements

In order to be able to develop your skills, knowledge and understanding in chemistry, you will need to show competence in the following:
1. Arithmetic and numerical computation:

(a) recognise and use expressions in decimal and standard form;


(b) use ratios, fractions and percentages;


(c) make estimates of the results of calculations (without using a calculator);


(d) use calculators to find and use power, exponential and logarithmic functions.

2. Handling data:


(a) use an appropriate number of significant figures;


(b) find arithmetic means.

3. Algebra:


(a) understand and use the symbols: =, <, <<, >>, >, ∞, ~;


(b) change the subject of an equation;


(c) substitute numerical values into algebraic equations using appropriate units for physical 
quantities;


(d) solve simple algebraic equations;


(e) use logarithms in relation to quantities which range over several orders of magnitude.

4. Graphs:


(a) translate information between graphical, numerical and algebraic forms;


(b) plot two variables from experimental or other data;


(c) understand that y = mx + c represents a linear relationship;


(d) determine the slope and intercept of a linear graph;


(e) calculate rate of change from a graph showing a linear relationship;


(f) draw and use the slope of a tangent to a curve as a measure of rate of change.

5. Geometry and trigonometry:


a) appreciate angles and shapes in regular 2-D and 3-D structures;


b) recognise and represent 2-D and 3-D forms including 2-S representations of 3-D objects;


c) understand the symmetry of 2-D and 3-D shapes.

A note on decimal places and significant figures
You must report numerical answers to the appropriate number of decimal places or significant figures. Your answers should be to the same number of significant figures as the least precise measurement used in any calculation.

Example:

A student measures the mass of a sample of sodium chloride using a top pan balance. The balance reads 2.477g. Calculate the number of moles of sodium chloride in the sample. The Mr of sodium chloride is 58.5 g mol-1.

Number of moles
= Mass ÷ Mr



= 2.477 ÷ 58.5




= 0.04234188 mol (on the calculator)

If the answer was required to 2 d.p. then you would write 0.04 mol.

If you were not told how precise you should write your answer, then you should write it to the same number of significant figures as the least precise measurement – in this case the Mr of sodium chloride, which is written to 3 sig. figs.

In this case your answer would be 0.0423 mol.

Warning!

At no stage of a calculation should you round up an answer on your calculator. The only time you should round up to the required number of decimal places or significant figures is when you write down your answer.

Failure to report answers to the correct number of decimal places or significant figures will result in lost marks in examinations.

How science works

In order to study any scientific discipline it is important that you have a good understanding of how scientific enquiry works. This will help you to evaluate data and make valid conclusions based on data. To demonstrate an understanding of how science works you will be expected to develop your skills in the following areas:

1. Use theories, models and ideas to develop and modify scientific explanations.

2. Use knowledge and understanding to pose scientific questions, define scientific problems, present scientific arguments and scientific ideas.
3. Use appropriate methodology, including ICT, to answer scientific questions and solve scientific problems.

4. Communicate information and ideas in appropriate ways using appropriate terminology.

5. Obtaining, Recognising and evaluating data:

a. carry out experimental and investigative activities, including appropriate risk management, in a range of contexts;


b. analyse and interpret data to provide evidence, recognising correlations and causal 
relationships;


c. evaluate methodology, evidence and data, and resolve conflicting evidence.

6. Applications, implications and ethical considerations:

a. consider applications and implications of science and appreciate their associated benefits and risks;


b. consider ethical issues in the treatment of humans, other organisms and the environment.

7. Scientific knowledge in its social context:


a. appreciate the tentative nature of scientific knowledge;


b. appreciate the role of the scientific community in validating new knowledge and ensuring 
integrity;


c. appreciate the ways in which society uses science to inform decision-making.
In addition you should also understand and be able to analyse data using the following terms: reliability, accuracy, precision and validity.
Reliability: How repeatable are your results? To check reliability we take more than one measurement and repeat experiments.

Precision: What is the smallest measurement you can make with the piece of apparatus you are using? For example a set of kitchen scales that measures to the nearest gram is less precise than a top pan balance that measures to the nearest 0.01 gram. We can improve precision by carefully selecting apparatus.

Accuracy: How close is the data you have measured to the ‘true’ value? Just because you have measured a variable to the 5th decimal place does not make your measurement accurate. The accuracy of a measurement can be found by looking up the true value in a book.

Validity: What conclusion can you make from the data that you have recorded? Be careful not to make claims in your conclusion that are not supported by the evidence.
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Table of ions
	Positive ions

Name
	Formula
	Negative ions

Name
	Formula

	Hydrogen
	H+
	Chloride
	Cl–

	Sodium
	Na+
	Bromide
	Br–

	Silver
	Ag+
	Fluoride
	F–

	Potassium
	K+
	Iodide
	I–

	Lithium
	Li+
	Hydroxide
	OH–

	Ammonium
	NH4+
	Nitrate
	NO3–

	Barium
	Ba2+
	Oxide
	O2–

	Calcium
	Ca2+
	Sulphide
	S2–

	Copper(II)
	Cu2+
	Sulphate
	SO42–

	Magnesium
	Mg2+
	Carbonate
	CO32–

	Zinc
	Zn2+
	Dichromate (VI)
	Cr2O72-

	Lead
	Pb2+
	  Hydrogencarbonate
	HCO3–

	Iron(II)
	Fe2+
	Hydrogen sulphate
	HSO4–

	Iron(III)
	Fe3+
	Nitrite
	NO2–

	Aluminium
	Al3+
	Manganate (VII)
	MnO4–

	Copper (I)
	Cu1+
	Phosphate
	PO43–

	Mercury
	Hg2+
	Silicate
	SiO32–


AS Assessed practicals 2012 - 2013

	Quantitative
	Qualitative
	Evaluative

	Quantitative Task 1: Rates and enthalpy

(Not for Resit)
2: 3: Energy

This Task relates to Unit F322: Module 3, Energy. It is assumed that you will have completed teaching up to 2.3.2, Rates and Equilibrium, before setting your students this Task.

Related OCR Practical: 27

	Task 1 – Investigating reactions of solutions and solids (Not for Resit)
1:1 Atoms and Reactions


It is assumed that you will have completed teaching of 1.1.3 Acids, 1.1.4 Redox and 1.3.3, Group 7, before setting your students this Task


Related OCR Practical: 5

	Task 1 – The analysis of a carboxylic acid

(Not for Resit)
2:2 Alcohols, Halogenoalkanes and Analysis. 

This Task relates to Unit F322: Module 2: Alcohols, Halogenoalkanes and Analysis. It is assumed that you will have completed teaching up to 2.2.3, Modern Analytical Techniques, before setting your students this Task.

Related OCR Practical:

	Task 2 – Determining molar mass of acid (Not for Resit)

1:1 Atoms and Reactions

 It is assumed that you will have completed teaching up to 1.1.3, Acids, before setting your students this Task

Related OCR Practical: 9 (6-8 also for titration)


	Task 2 – Investigating reactions of nickel and silver salts
1:2-3 Atoms, Bonds and Groups. 

It is assumed that you will have completed teaching up to 1.3.3, Group 7, Acids and Redox before setting your students this Task



Related OCR Practical: 3, 15


	Task 2 – Identifying a group 2 carbonate 

(Not for Resit)

1.3 Periodic Table

This Task relates to Unit F321: Module 3, The Periodic Table. It is assumed that you will have completed teaching up to 1.3.3, Group 7, before setting your students this Task.

Related OCR Practical:

	Task 3 – Determining the concentration of sulphuric acid
1:1 Atoms and Reactions

It is assumed that you will have completed teaching up to 1.1.3, Acids, and Titrations before setting your students this Task



Related OCR Practical: 3, 7 and 8

	Task 3 – Identifying solutions and reacting solids (Not for Resit)
1:3 The Periodic Table

It is assumed that you will have completed teaching up to 1.3.3, Group 7, before

setting your students this Task



Related OCR Practical: 3, 15

	Task 3 – Enthalpy change of combustion of methanol

2:3 Energy 

It is assumed that you will have completed teaching up to 2.3 Enthalpy changes before setting your students this Task



Related OCR Practical:
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This is accurate – the average would hit the bull’s eye.


This is not precise – the values are spread apart.








This is not accurate – the average does not hit the bull’s eye.


This is precise – the values are grouped close together.





This is accurate – they all hit the bull’s eye.


This is precise – all the values are close together.





This is not accurate – the average would miss the bull’s eye.


This is not precise – the values are spread apart
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