School of Chemistry Management Team Meeting

Minutes (Unapproved)
16th May 2016 at 12 noon in room 5.22


Present:	Richard Winpenny (REPW) (Chair), Rachael Barker (RB) Perdita Barran (PB), Rob Dryfe (RD), Sabine Flitsch (SF), Andrew Horn (AH),  David Leigh (DL), Steve Liddle (SL), Andrew Munro (AM), Paul Popelier (PP), Simon Webb (SW), Louise Feehily (LF) (Minutes)
  

	
	
	Action

	1.
	Apologies	

Nik Kaltsoyannis, Rachel Spilsbury

	

	2.
	Health and Safety Briefing (SH)

1. Incident report 

	Date
	Description 
	Person
	Comment

	27/04/2016
	Fire
	PhD
	Solvent ignited whilst quenching lithium hydride. 
Fire Service attended.

	27/04/2016
	Cut
	PhD
	Grinding turnings in a test tube with metal spatula. 
Test tube broke cutting hand.

	04/05/2016
	Chemical
Contamination
	PhD
	Syringe came apart splashing v. small amount of potassium 
butoxide onto face. Diphoterine used. No injury.

	06/05/2016
	Chemical 
Contamination
	PhD
	Itchy wrists after handling sodium hydroxide. 
Diphoterine used. Slight burn visible.

	10/05/2016
	Plant failure
	N/A
	Burst frost protection unit flooded two laboratories below.

	12/05/2016
	Struck by falling object
	Staff
	Glass plate door fell from display cabinet 
when opened striking staff member.




2. SH reported 6 incidents (noted above) in period from 27th April to 12th May. 

REPW stated that there will be a Faculty Health & Safety meeting coming up and that a post graduate representative will be nominated by HoS to attend the meeting.

SH highlighted an incident regarding a mercury spill in a sink in one of the labs, REPW stressed that this would be a historical incident and that all labs must be in a good state at point of handover during moves within the building.

SH asked management team to continue to report any issues with contractors to himself/Mike Carroll.

	


















	3.
	Minutes of the previous meeting and matters arising

1. The previous minutes were agreed as correct.

	




	4.
	Actions arising from previous minutes

1. Action points updated. (See end of minutes)
	
	



	5.
	Head of School report (REPW)

1. Teaching assignments for next year

REPW has heard nothing further after his email of May 4th, so the assumption is that everyone is comfortable other than needing to replace Gareth Law on CHEM10812. 

From the school’s workload model the candidates are: Natrajan (but only because her million pound Leverhulme grant doesn’t count), Henchman (taking on a new role in teaching labs), Muller-Dethlefs, Lockyer (new EPSRC grant just announced, plus taking on a role in employability), O’Malley (returning from AAD role in Faculty), McDouall (taking over Chemistry with International Studies), Gardiner.

REPW states a choice between Muller-Dethlefs, O’Malley and Gardiner but wishes the management team to have input. 

2. New role

REPW has been asked to nominate a Director of Social Responsibility, Equality and Diversity, who would be equivalent to Andrew Horn and Simon Webb and sit on the Management Team. 

See proposed role attachment for details.

Management Team nominated Perdita Barran to undertake the role and REPW agreed to meet with PB outside of the meeting to discuss the role further.

REPW stated the need for a new Athena SWAN committee lead and management team discussed potential nominations. REPW to liaise with Doug Kell regarding the position of Athena SWAN committee lead.

3. Budget 

REPW has received communication from the Dean about the budget and is seeking clarification.

The budget headlines from faculty are that owing to a £7m deficit no new posts will be available for recruitment but replacement posts will be available, however the intended replacement academic posts within Chemistry are to be looked at.

REPW clarified that recruitment already in place would not be affected by the budget restrictions and that a replacement Grade 2 H&S technician has been approved.

REPW stated that if only 1 academic replacement post is available the environmental radiochemistry post would be progressed. 


4. Communications Channel Audit 

The Faculty has requested that the School of Chemistry carry out a Communications Channels Audit. 

Further detail regarding this can be found in Pages 2 and 3 of the attached document.

SL commented that meeting all inorganic section members once a month would be excessive.
REPW asked for further comments to be forwarded to him regarding the audit. 

5. Management training

REPW has been asked to nominate 5 - 7 staff for an unspecified management training course to be organised by STDU and HR. This training is intended for line managers below HoS level. 

SF raised the point that it is difficult to nominate individuals to undertake the training when the content and context of the training has not yet been divulged.

REPW will report back to the STDU/HR that nominations cannot be made until further context of the training has been provided. 

6. Office Movements

REPW discussed spreadsheet of office movements needed in the Chemistry building to deliver the long term maintenance plan. The main principle will be that retired staff will be the first candidates to occupy modular accommodation (portakabins) but there will be a few months when a small number of other staff will have to work in modular accommodation.
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	6. 
	Teaching Issues (AH)

1. Curriculum Review

The teaching section now have a detailed plan for the structure, content and teaching loads for CHEM10101 and are close to having these for S2 modules (structure needs to be resolved). Although some of the content has been retained, the ethos and structure of the programme is radically changed:

· The new Y1 programme will move to an ‘outcomes-based’ model in which all content is accompanied by intended learning outcomes (ILOs).

· Assessment (coursework, exams etc) will be tensioned explicitly against these ILOs, giving students and staff a much clearer picture of expectations on both sides.

· The amount of material has been reduced, largely by trimming out topics which have been covered effectively in prior learning (i.e. in a generalised A-level syllabus). This will require CHEM10101 to start with a review of prior learning and some problem-solving exercises to ensure from the outset that the students re-familiarise themselves with their knowledge and are aware of our expectations of them.

· Transferable skills will be embedded into the workshops and exercises for each module and the labs, rather than being collected in a single module.  

These are the current outstanding issues to be resolved:

CHEM10101 (schedule attached at the end of the minutes):
· Convenor – AH suggested this should be Nathan Owston (he is willing to take this on). This will both bring fresh blood into the programme and take him into an administrative role.
· Class workshop frequency, structure and content – AH feels that this should evolve in discussion with those assigned to deliver the content, rather than being issued as an edict. This has ramifications for workload allocation (i.e. it’s not yet clear how many staff are needed for how many workshops).
· The embedding of transferable skills into the activities needs further consideration.

Semester 2:
· It still isn’t clear how best to utilise the 30 core credits in S2. A single, 30-credit module is problematic from the view point of progression, compensation and resit exams. The two remaining possibilities are 2 x 15 credits or 3 x 10 credits. The former has a greater likelihood of promoting a more cohesive interdisciplinarity, whereas the latter plays better with sectional workload allocations.
· The S2 modules need convenors. The staff loads for the modules finalised so far are shown on the attached spreadsheet at the end of the minutes.

2. Labs

The teaching section now have detailed plans for changes to the teaching labs:

· The names of the labs will change from ‘Measurement’ and ‘Synthesis’ to Teaching Lab 1 (floor 1) and Teaching Lab 2 (floor 2). This will remove the association with specific types of activity, which will now occur across TL1, TL2, Analytical Lab, Computer Lab and the Computer Cluster in a carousel (in all three years). [NB. this, in theory, also raises the school’s maximum student capacity per year to ~ 260]
· The opening hours for both labs will be regularised to 10 am – 4 pm on Mon, Tue, Thu and Fri, and 10 am  - 12 pm on Wed. This is necessary to regularise the carousel of experiments across all activity.
· PB commented that a lunch hour needs to be signposted to students when during lab time. AH agreed that students must take time for a lunch and this message will be passed to Jenny Slaughter.
· Senior demonstrator shifts will be 10 am – 12 pm, 12 pm – 2 pm, 2 pm – 4 pm. This will make it easier to draw in non-T&L-focussed staff into the schedule, and will have a lower impact on the assigned staff.
· The lab convenor for each lab should always cover the first shift of the first day of their lab, and should make themselves available for the 1st hour of any subsequent lab day (affects Y2 and Y3). This sets the base level for Y1 and Y2 convenors as 44 hours per annum.
· All marking and feedback will be recorded and collated via Blackboard, so that all students are able to see their marks, feedback and attendance on a weekly basis.
· The Education Office will download GradeMark data for all labs on Friday of eash week, providing a back-up and check of attendance in each week.
· A dynamic Lab Manual will be developed over the next 3 years, supporting each of the techniques/skills used in the lab (currently ~ 60  in Year 1 – see the attached powerpoint). 30 of these are effectively supported by current labs-focussed staff. This will be supported and maintained on the VLE.

To deliver this, the following staffing resources will be needed:

· The 2016-17 lab programme will require 20,200 GTA hours.
· For senior demonstrators, a total of 904 hours are required in Y1-Y3. These are covered as follows:
· 136 hours are covered by lab convenors (Agger, Slaughter, Owston, Henchman, Gorry, Wong) for the 1st session of each lab for which they are responsible;
· a further 524 hours are covered by the remainder of time for T&L-focussed staff (Mair, Gorry, Agger, Slaughter, Owston) (based on each T&L providing 3 x 2-hr sessions per 22 weeks = 132, so (5x132-136));
· 244 further staff hours will be needed (122 x 2-hr sessions).

Requests from MT:

· The teaching section ask that MT approves the timeline for task delivery (attached powerpoint at the end of the minutes) over the next two months, and that a firm message that the work detailed is to go ahead as indicated (and by the people nominated) is given;
· AH asks that the convenor role document (attached at the end of the minutes) is ratified;
· Regarding the dynamic lab manual, AH asks that staff (other than those already in the process from the Lab Review team) be identified (by section heads) to contribute to the process.
· The teaching section would also request support for the development of resources (videos, eLearning resources etc.) to augment the implementation of the DLM.
· Summer students would greatly assist in the development of safety database, techniques resources, PASS support material etc. We would like to recruit 2-4 students for 6 weeks over the summer period (as we did last year for the new Y3 programme).
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	7.
	Research issues (SW)

1. Research Away Day 

Meeting room reserved at HOME for 17th May, 11 to 4 pm. Papers have been circulated. 

2. School response to EPSRC Balancing Capability Call for Evidence (20th May deadline) 

EPSRC has specified that it is looking for evidence in the form of published reports from the last 5 years, including theme day reports, community workshops or working group outputs. EPSRC has a pro-forma to fill in for each piece of evidence.

Steve Yeates has asked for completed pro-formas to be returned to him by 20th May. Sabine is helping with the chemical biology response. Perdita is also collecting School views on the review of the EPSRC balancing capabilities program for return to the RSC.

Management team to provide raw material to SW by Thursday 19th May for inclusion.

3. International links

Kazakhstan. University’s International team is currently focusing on Kazakhstan, particularly the Al-Farabi Kazakh National University (KazNU). Potential partnerships: 1. Newton-Al Farabi research collaborations (institutional links call opened last week, https://www.britishcouncil.kz/newton-al-farabi/institutional-links); 2. Bolashak split PhD programme (effectively funds students to come to Manchester for 3 years before returning to a Kazakh partner institution). KazNU’s Chemistry Faculty are interested in developing proposals for the Newton Fund Institutional Links call within the “nano” area (in priority areas, e.g. energy, health/wellbeing). I have suggested: O'Brien; Dryfe; Casiraghi; Flitsch, Yeates; Wong; Webb; Attfield/Anderson; Winpenny; Leigh; M. Turner; Yang/Schroder.

China. The Minister Counsellor for Science and Technology of the Chinese Embassy in London undertook his first official visit to the University recently. Two forthcoming (2016) joint calls by NSFC-EPSRC on “water engineering” and “low carbon manufacturing” were mentioned. Relevant Schools have been encouraged to monitor the EPSRC website and move quickly to identify appropriate partners in China in order to increase the chance of successful bids.

India. Information on Researcher Link Workshop Grants under Newton Bhabha Fund for 2016 circulated by Richard Layfield.

Brazil. Launch of the Third Call for Proposals to the UoM/FAPESP Joint Research Scheme – Sao Paulo Researchers in International Collaboration “SPRINT”. FAPESP will provide to the equivalent of £10,000 per proposal per year to the Sao Paulo partner, and the Faculty will provide up to £10,000 per proposal per year, to cover research-related mobility expenses.  Application deadline is 25th July.

4. Diamond Manchester Agreement.

Block Allocation Group (BAG) for UoM may be set up at Diamond. This is a mode of access whereby a group of users are awarded beamtime which spans over a maximum of 4 (renewable) stages of six month allocation periods. I have returned SoC users under the following headings: Biomolecule Characterisation, David Leys, Vasudevan Ramesh; Inorganic Materials and Crystallography, Paul O’Brien, David Mills, Louise Natrajan, Inigo Vitorica-Yrezabal; Radiochemistry, Gareth Law.

5. Publicising EPS Research Outputs

AVD Wendy Flavell has been working with School Output Champions on a pilot exercise to publicise world-leading recently-accepted papers. Three papers were requested by 29th April, the School submitted 8 papers.

6. Fellowships page on School website

Emma Reilly has started work on compiling a Fellowship opportunities page on the School website (to appear after “Studentships” on the “Our Research” page.)

7. RRE 2016

Grades have been published.


	















ALL

	8.
	Head of section reports

None to report
	





	9.
	Key dates for the diary

1. 17th June 2016 – External Advisory Board (Dinner at EastZEast at 6pm on 16th June – Management Team invited)

	

	10. 
	 AOB 

1. Web Committee

RB informed management team that a new web committee is being formed to look at the design, structure and content of the school’s website. 

RB asked for nominations for an academic member of the committee and the management team identified Roy Goodacre as a potentially suitable candidate.

RB will liaise with Roy regarding proposal.
	











RB



	11.
	Date of next meeting: 16th May 2016 at 12.00pm – Room 5.22










	

	

	





ACTION SUMMARY LIST

	


	
	
New:
	
Person:

	
	1. Agree 6 committee members (alongside new Athena SWAN chair) for Athena SWAN Committee 
	PB

	
	2. Liaise Doug Kell regarding proposed Athena SWAN chairmanship
	REPW

	
	3. Forward comments regarding the communications channel audit to REPW
	ALL

	
	4. Liaise with Jenny Slaughter regarding ‘signposting’ of a lunch hour for students during lab time 
	AH

	
	5. Provide raw material to SW regarding balancing capability by Thursday 19th May
	ALL

	
	6. Liaise with Roy Goodacre regarding academic input to web committee
	RB

	
	
Ongoing:
	

	
	7. Liaise with Nigel Scrutton regarding extending the Chemistry children at work policy to cover MIB building
	REPW


	
	8. Circulate environmental radiochemistry post be all staff and encourage all staff to apply.
	REPW

	
	9. Liaise with all academics to offer support for those needing to conduct P&DRs prior to the new system being rolled out in Autumn.
	RS

	
	10. Forward EPSRC item collations to REPW
	PB

	
	11. Liaise with Paul O’Brien to discuss provision of bespoke Intellectual Property training for new academics within Chemistry.
	REPW

	
	
12. Draft policy for appointment of external fellowship positions
	
SW






Attachments: 
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[bookmark: _GoBack]Directors of Social Responsibility



Job description (edited 11 May 2016)



Key Duties and Responsibilities

· To lead the School’s strategies for Social Responsibility ensuring that they are embedded in academic practice. This will involve strategic leadership in five priority areas, Research with Impact, Environmental Sustainability, Engaging our Communities, Responsible Processes, and Socially Responsible Graduates.

· To develop a distinctive Social Responsibility agenda and portfolio for the School while collaborating with other Schools where necessary.

· To be an active member of the Faculty Social Responsibility Committee, contributing to Faculty strategy and being responsible for ensuring its dissemination in the School.

· To work with Goal 3 priority area champions and PSS staff e.g. Public Engagement Champion, Athena Swan Champion etc. as defined by School structures.

· To be a member of the School Leadership Team.  

· To inform and engage the Head of School and Assistant and Vice Dean of Social Responsibility Equality and Diversity of progress towards major objectives and to identify barriers and possible solutions.



Person Specification

The post holder must possess the following skills, knowledge and qualities:

· A clear vision of the goals of the University, Faculty and School.

· A specific interest in at least one of the five key areas of Goal 3.

· Proven academic leadership and management skills with a record of undertaking academic administrative roles at discipline / subject area or School level.

· An understanding of and commitment to, engagement issues across the full range of the School’s academic disciplines and research groups.

· A commitment to equality and diversity.



May 2016

Note: 

Each School can emphasise different aspects of this job description, according to their own strategic plan. However, the post holder would have reporting functions for all Goal 3 areas and be a member of the School Leadership Team (at the same level as Directors of Teaching and Research).





































Communications Channels Audit

Studies of successful organisations have shown that they have the following communication policies, processes and systems in place. Please review your School/ unit / division against each area and in the right hand column record whether this exists for Academics, PSS and PDRAs in your area and if so how effectively it is used for each.

		Channel

		Academics

		PSS

		PDRAs



		Plan

A written communication plan that outlines how staff will be communicated with.

		

		

		



		Induction

A scheme for inducting new employees which gives them the knowledge and skills to do their jobs and an understanding of the organisation as a whole.

		

		

		



		Reference information

Systems for continually updating and communicating reference items that people need, such as telephone lists, organisational charts, personnel, quality procedures, policies etc.

		

		

		



		Publications

Regular newsletters or bulletins giving people information or background knowledge.

		

		

		



		Standards

A set of communication standards for meetings, presentations, use of email, written communication of all sorts, use of telephone and internet etc.

		

		

		



		One-to-one meetings

All staff have the opportunity of regular one-to-one meetings with their line manager in addition to their annual appraisal.

		

		

		



		Staff briefings

A system of team briefings in which everyone attends a regular meeting where they hear about performance and policies which will affect them.

		

		

		



		Team meetings

Regular team meetings to discuss the operational issues affecting the team.

		

		

		



		Suggestions

Mechanisms in place that enable people to present their ideas directly to decision makers.

		

		

		



		Lateral communications

Encourage communication across sections or departments by means of working groups as well as by social contact.

		

		

		



		Walking the job

Managers regularly walk the job speaking directly to employees.

		

		

		



		Training

All managers are trained in how to conduct effective meetings and in how to conduct one-to-one meetings and appraisals.

		

		

		







School of XXX

Communication and Engagement Plan



		Channel

		Aim and type of Information

		Comms

Mode

		Frequency



		Personal Development Review

		The PDR process is  a two way discussion between an individual and their line manager to:

· review progress on personal objectives

· to identify training and development needs

· to set performance objectives for the next twelve months

		↔

		Annually

(progress reviewed at the one to one meetings)



		Research Away Day

		

		↔

↕

		Annually



		School  Board

		

		↔

↕

		Quarterly



		Division/Research Group Meetings

		This meeting provides an opportunity to:

· update all staff on operational issues and strategic developments

· advise staff about changes that will directly affect their work

Plan discipline focussed teaching and research business.

		↕

↔

		

Twice a year?



		Team Meetings

· Attended by all team members

· Agenda is open to the whole team

· All staff can contribute

		Agenda items should include :

· operational objectives and progress

· service development issues

· opportunities to share good practice

· opportunity to understand the work of other team members

student, customer or stakeholder feedback

		↔

		Monthly



		One to One Meetings



		All staff will meet regularly with their line manager – this provides the opportunity for the manager to maintain an understanding of the role and obtain progress on objectives and discuss any issues the member of staff wishes to raise.

		↕

		

Monthly???



		Staff Intranet

All staff have access to the university intranet

		This provides reference information such as telephone lists, policies and procedures, personnel information, minutes from meetings etc. School Leadership Team, Research Board, External Advisory Boards, Teaching Groups.

		↓

↔

		

Ongoing



		School Newsletter

		E-mail newsletter from the Head of Service for staff  within the School providing updates on staff changes, service developments etc.

		↓

↔

		

Monthly



		Suggestion Scheme/Hive

		Suggestion box/Hive for any ideas about improvements to the School – bottle of wine or XX awarded monthly for the best suggestion!

		↑

		

Monthly
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Lab Convenors – Role Outline

In the new labs arrangement, each year will have two lab convenors, one covering largely the synthetic and analytical work in the Floor 2 lab and one covering the largely measurement and theoretical work in the Floor 1 lab. The following gives general guiding principles, although other ad hoc duties may be specified from time to time according to need.



The role of the convenor has 5 key roles:



1. To ensure lab safety through academic oversight of the COSHH and CRA paperwork for all activities in the lab.

2. To ensure the appropriate training and compliance of the staff and GTA demonstrators.

3. To ensure undergraduates in the lab are appropriately supported.

4. To be the first point of contact for queries pertaining to the lab programme in the nominated lab(s) for staff, GTAs, students and technical staff. 

5. To work with the lab convener team and especially their respective lab convener partner, to ensure the lab programme is appropriately provisioned with all necessary supporting materials.



Each lab convenor will:



		Staff

		· organise and maintain the roster for senior demonstrators and provide this to the teaching lab technical staff

· confirm the familiarity of senior demonstrators with all relevant safety and risk-assessment materials

· ensure access to scripts, model answers and GTA support material for all senior demonstrators

· liaise with H&S staff and the disability coordinator to ensure appropriate support and reasonable adjustments are in place for specific students



		GTAs

		· contribute to recruitment and selection of GTAs for demonstrating and marking 

· allocate GTAs to experiments and marking duties

· ensure that GTAs have attended all relevant generic training activities and identify specific training needs for individual experiments

· provide academic oversight of GTA marking and feedback activities, ensuring standards and timeliness

· monitor and record GTA attendance and sign off time sheets

· deal with issues of discipline and standards as required



		Students

		· assign students to experiments and organise rotation

· ensure clear and timely communications on all aspects of lab organisation and timing

· oversee the records of work and attendance for the students in the lab

· monitor online submission of work

· oversee the marking of GTAs, ensuring quality and uniformity and dealing with issues of plagiarism and academic malpractice

· ensure timely return of marks and feedback to students

· collate a full mark sheet at appropriate times within the rotations

· be a first point of contact for students



		Technical Staff

		· liaise with the technical staff to ensure that all relevant safety paperwork and risk assessments is in place for lab work

· liaise with technical staff on matters pertaining to resource and equipment issues

· ensure technical staff have access to and are supported by all the relevant technical, safety and supporting information for the experiments.



		Experiments

		· maintain a comprehensive database of experimental scripts, model answers, safety information, support material and full demonstrator instructions, and make these available to staff, GTAs and technicians as appropriate,

· act as a first point of contact for queries on individual experiments, distributing these to the relevant academic, PSS or technical staff as appropriate



		Lab convener team

		· [bookmark: _GoBack]ensure that all materials are available to all lab conveners,

· ensure information regarding individual students and GTAs is communicated across the team, as appropriate,

· to work with their respective lab programme partner to ensure fully provisioned labs as outlined above.
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						13th May		20th May		27th May
MEETING		3rd June		10th June
MEETING		17th June		24th June
MEETING		1st July		8th July
MEETING		15th July		22nd July
MEETING		29th July

		Technical team (Graham, Ian, Mike et al.)		Lab space		Exp lists
Exp maps
Exp rotas
ALL YEARS		Lab layouts confirmed		Lab layout check		Implementing lab layout
		Lab layout check
		Implementing lab layout
		Lab layout completed – consistent message begins		Implementing consistent message		Consistent message check		Implementing consistent message		Consistent message complete		

		Lab conveners		Lab resource (manuals, GTA notes, RAs)		Contents & ordering.
Editing.
GTA resources
1st year techniques identified		Consistent message (year 1 & 2)		Safety & assessment in place
1st year pre-labs identified
		Practice using year 1 & 2 Bb admin spaces.		2nd & 3rd year manuals & GTA resources complete
1st year build report				1st year manuals & GTA resources complete
								Further development of GTA resources		

		Neil & Jenny		GTAs recruitment & training		Recruitment underway								GTA 1st assignment (preference)		GTA assignments agreed						1st GTA meeting
Expectation& resources		GTAs to complete online RA & exp RA		2nd GTA meeting
GTA feedback on resources		GTAs signed in to Bb?

		E-learning (Tim, Jenny & Mike)		VLE & Bb Admin (Marks, attendance, feedback etc.)		New Bb in place
Build year 1 & 2 admin spaces 		How to host VLE content agreed		Year 1 & 2 admin spaces complete		Build year 1 & 2 rubrics & year 1 pre-labs
		Admin/GradeMark & rubrics complete		Pre-labs build (safety & theory)
VLE content population		Techniques, assessment & safety content build begins		Techniques, assessment & safety content build
		VLE check
		VLE released to GTAs
		Techniques, assessment & safety content build		Pre-labs & VLE content complete


		Louise, Daniel & Peter B.		Assessment structure				Assessment structure agreed		Rubrics & resources agreed		Content building (1st year)
				Content complete												

		Nicola, Simon, Peter Q. & Frank		Safety structure				Safety form agreed		Database & content identified		Content building (1st year)				Online RA for all revised		Online RA for all complete				1st year content complete		Safety structure released to GTAs 				

		ALL		Techniques manual				VLE content identified & assigned.		Techniques assigned		Techniques resource building		Techniques check		Techniques resource building
		Techniques resource complete										







		1		Housekeeping

		2		Fume cupboard

		3		Gloves

		4		Flammables

		5		Waste disposal (including disposing of org. liq., aq liq., solid, glass, TLC plates & sharps)

		6		Washing up 

		7		Quenching & Neutralising

		8		Measuring volume (including Pasteur pipette, graduated pipette, measuring cylinder, syringe & estimation)

		9		Standard solutions / Volumetric flask

		10		Dissolving / making a soution

		11		Using a balance

		12		Transferring solid – filter paper, sample vial, powder funnel

		13		Stirring, heating, cooling (including heater/stirrer, heat mantle, hot & cold baths)

		14		Temperature control & thermometers

		15		Filtration (vacuum, with Buchner & Hirsch, gravity, hot)

		16		Glassware

		17		Use of a burette / Titrations

		18		Condenser

		19		Separating funnel

		20		Conical flask

		21		Single neck rbf

		22		Multi neck rbf

		23		Glass vials  & samples labels

		24		Dropping funnel

		25		Use of stands and clamps

		26		Desiccator

		27		Drying Oven

		28		Rotary evaporator

		29		Precipitation

		30		Recrystallisation

		31		Drying organic phase

		32		Column chromatography

		33		Reflux

		34		Distillation 1 atm (simple fractional, Vigreaux column & pig)

		35		Nitrogen line



		36		Calculating percentage yield

		37		Multi step reaction / Calculating how much reagent to use

		38		Finding identity of unknown



		39		Lab Book (prep & use, including observations, data, tables, sketches)

		40		Reporting (recording data, tables, graphs)

		41		Interpeting graphical data

		42		Interpreting chromatograms/spectra

		43		Research (Reaxys, Sigma-Aldrich etc.)

		44		Data Managment & File storage

		45		Errors

		46		Quantity Calculus

		47		Excel

		48		Programming

		49		COSHH, RA, SDS etc.

		50		Report writing



		51		Melting point

		52		TLC (plates, Rf, UVVis & stains)

		53		pH (quantitative, qualitative, adjustment)

		54		Use of a conductimetric probe

		55		IR

		56		UV Vis (qualitative & quantiative)

		57		HPLC

		58		GCMS

		59		Optical rotation

		60		Direct vision spectroscopy
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		CHEM10101		Convenor: Nathan Owston



				Theme		Lecture hours		Workshop hours				Week/Slot		1		2		3		4		5		6		Tutorial/SG

		1		Reflection on prior learning		2		2				1		L		L		L		L		W		W

		2		Atomic orbitals and wavefunctions		4		2				Staff										6		6

		3		Molecular orbitals		6		2				2		L		L		L		L		W		W

		4		VB approaches		2		2				Staff										6		6

		5		Application to in/organic examples		4		2				3		L		L		L		L		W		W

		6		Reflection/consolidation week		0		4				Staff

		7		Basic molecular shape		4		2				4		L		L		L		L		W		W

		8		Stereoisomerism		4		2				Staff

		9		Fundamentals of reactivity		4		2				5		L		L		L		L		W		W

		10		Interatomic and intermolecular forces		4		2				Staff

		11		Gases and Liquids		4		2				6		Reflection/consolidation

		12		Solids		4		2				Staff

																Shape and Reactivity						Properties of Matter

												7		L		L		W		L		L		W

												Staff

												8		L		L		W		L		L		W

												Staff

				Staff		Lecture hours		Workshop hours				9		L		L		W		L		L		W

				AKB/FM		14		6				Staff

				NAO		8		3				10		L		L		W		L		L		W

				JLS		6		3				Staff

				MA (+JA?)		12		6				11		L		L		W		L		L		W

				Various (NAO/JLS/FM/AKB)		4		2				Staff

												12		L		L		W		L		L		W

												Staff

		CHEM10212		Convenor: 		Lecture Hours		Workshop hours				CHEM10212

		1		Reflection on prior learning		1		1				Week/Slot		1		2

		2		2nd-law thermodynamics		4						1		L		W

		3		Basic reaction kinetics		4						Staff

		4		Introduction to formal quantum mechanics		5		1				2		L		L

		5		Molecular spectroscopy		5		1				Staff

												3		L		L

				Convenor/various								Staff

				JA		5						4		L		L

				SPKK		4						Staff

				EMcI (?)		5		1				5		L		L

				?		5		1				Staff

												6		W		W

												Staff

												7		L		L

												Staff

												8		L		L

												Staff

												9		L		W

												Staff

												10		L		L

												Staff

												11		L		L

												Staff

												12		L		W

												Staff





												CHEM10312

												Week/Slot		1		2

												1		L		W

												Staff

												2		L		L

												Staff

												3		L		L

												Staff

												4		L		L

												Staff

												5		L		L

												Staff

												6		W		W

												Staff

												7		L		L

												Staff

												8		L		L

												Staff

												9		L		L

												Staff

												10		L		L

												Staff

												11		L		L

												Staff

												12		L		L

												Staff

												CHEM10412

												Week/Slot		1		2

												1		L		W

												Staff

												2		L		L

												Staff

												3		L		L

												Staff

												4		L		L

												Staff

												5		L		L

												Staff

												6		W		W

												Staff

												7		L		L

												Staff

												8		L		L

												Staff

												9		L		L

												Staff

												10		L		L

												Staff

												11		L		L

												Staff

												12		L		L

												Staff
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CHEM10101

ILOs should be read as if prefixed by: “At the end of this section/module, students should be able…”

		

Description

		CHEM10101

Introductory Chemistry I: Orbitals, Molecular Shape and Properties of Matter

		CHEM10520 Chemist’s Toolkit:

Alignment (if any)



		Prior learning

		This section/module is based:

(i) Generalised A-level chemistry curriculum (or equivalent);

(ii) Basic numeracy and literacy to GCSE standard;

(iii) Basic laboratory experience, including an awareness of units, errors etc.

		



		

		

		



		1

		Reflection on prior learning

		



		Purpose

		(i) To encourage students to review and reflect on prior learning and to aggregate their existing knowledge;

(ii) To break the ice and introduce students to the ethos of university-level learning and teaching. 

(i) To present a range of example systems (molecules, scenarios etc) for which the students have some background understanding but for which some new threshold concepts are needed (e.g. benzene: pictures of π-system but where do they come from and what to they express etc.)

		



		ILOs

		1.1 to summarise current knowledge on given themes/topics from A-level/IB syllabus and to make presentations on selected themes to their peer group in the early tutorials;

1.2 to describe the basic properties of molecular orbitals and molecular bonds based on their current understanding;

		



		Content

		· Molecular visualisations of HOMOs of ‘classic’ examples: benzene, cis-butadiene, simple complexes, proteins etc.

· Some classic reactions giving specific products (or stereoisomers) which are inexplicable with their current knowledge

· Visualisation of solid surfaces and related catalytic examples.

		



		Activity

		(i) lectures on classic examples of molecules and their structure, and reactions and their outcomes (some predictable with current knowledge, some highlighting the need for further understanding);

(ii) Class workshops on manipulations and/or calculations based on prior knowledge;

(iii) Problem-based tutorial deconstructing a chemical problem from prior learning.

		



		

		

		



		2

		Atomic orbitals and simple wavefunctions

		



		Purpose

		(i) To recap the basics of atomic orbitals and principal quantum number, and calculation of their energies based on the Rydberg equation;

(ii) To outline a pictorial description of atomic energy levels and to introduce simple wavefunctions.

		



		ILOs

		1.3 to describe the shape and orientation of atomic orbitals using simple diagrams of radial and angular parts of wavefunctions;

1.4 to describe the atomic structure of atoms in terms of the occupation of atomic orbitals;

1.5 to describe the concept of electronegativity and to compare different elements on the Pauling scale.

		



		Content

		· Atomic orbitals in pictures; quantum numbers (n, l, ml)

· Rydberg equation and H spectrum

· Basic QM approach to wavefunctions: radial and angular terms

		



		Activity

		(i) Lectures on atomic structure, quantum numbers, the Rydberg equation, pictorial representations of radial and angular atomic wavefunctions, the Pauling electronegativity;

(ii) Problem-set-based tutorial exploring these concepts.

		



		

		

		



		3

		Molecular orbitals

		



		Purpose

		(i) To show that approximations to molecular orbitals can be produced from a linear combination of atomic orbitals;

(ii) To evaluate some typical MOs for homo- and hetero-nuclear diatomic molecules and to draw MO diagrams based on LCAO;

(iii) To introduce the basic concepts of symmetry and to demonstrate symmetry-adapted LCAO for polyatomic molecules;

(iv) To derive and explain the MOs of methane based on SALC of AOs.

		



		ILOs

		1.6 to describe the construction of diatomic MOs from LCAOs, and to populate these with electrons and to predict bond order;

1.7 to demonstrate the applications of MO theory to polyatomic molecules and to derive the MOs of simple, n-atom molecules (where 2<n<5).

		



		Content

		· Molecular orbitals for diatomic molecules from LCAO

· Common simplifications to describe bonding in polyatomic molecules

· Walsh diagrams

· Orbitals of methane and XeF4 from SALC of AOs.

· Aromaticity and π conjugation 

		



		Activity

		(i) Lectures on MO theory;

(ii) Presentation and discussion-based tutorial exercises to explore these concepts.

		



		

		

		



		4

		VB approaches to molecular structure

		



		Purpose

		(i) To step away from MO theory and revisit the value of valence-bond (VSEPR) and Lewis structure concepts for the description of molecular structure;

(ii) 

		



		ILOs

		1.8 to apply VSEPR to a range of simple molecules and ions to obtain potential structures;

1.9 to describe the concept of hybridisation (in the context of atomic orbitals) and to apply it to produce a conceptual model of bonding in simple organic and inorganic molecules

		



		Content

		· VSEPR

· Lewis structures

· An introduction to molecular symmetry and point-groups

		



		Activity

		(i) Lectures on VSEPR and hybridisation;

(ii) Class workshops to cover a range of examples.

(iii) Tutorial

		



		

		

		



		5

		Application to examples

		



		Purpose

		(i) To apply all of the knowledge so far to known examples (to reinforce concepts/principles);

(ii) To apply methods to new examples (to build capability to tackle new and unseen problems).

		



		ILOs

		1.10 to apply VSEPR and MO approaches to predict and analyse the structure of simple molecules and ions;

1.11 to contrast and compare the usefulness of both approaches in a chemical context.

		



		Content

		None

		



		Activity

		(i) Class workshops with unseen examples;

(ii) Tutor-led discussions with unseen examples;

(iii) Student-led problem-based learning sessions.

		



		

		

		



		6

		Reflection/consolidation week (week 6, which will coincide with the down week in the labs)

		



		ILOs

		

		



		Activity

		

		



		

		

		



		The module now splits into two streams: (i) Molecular Shape and Reactivity; (ii) States of Matter





		

		(i) Shape and Reactivity

		



		Prior learning

		This section is based on:

(i) Topics from GCE A-Level: Structure and Reactivity

· Formulae and Nomenclature

· Representation of chemical structures using skeletal formula

· Bond-forming and bond-breaking events in terms of curly-arrow nomenclature

· Coordination Chemistry

· Isomers (cis and trans), chiral centres and enantiomers

(ii) Previously introduced content CHEM10101

		



		

		

		



		7

		Basic molecular shape

		



		Purpose

		(i) To extend the ideas presented in weeks 1-6 and engage prior knowledge to develop understanding of representations of structure and bonding

(ii) To introduce the concepts described previously (VB theory) as models for rationalising the shape/geometry of known and unknown molecules

(ii) To evaluate molecular architectures based on electron distribution/density

		



		ILOs

		1.12 To describe and predict the shape and geometry of small molecules, complexes and compounds based on orbitals and electron density (VB approach and simple MO approach)

1.13 To rationalise the preferred conformation of simple molecules through consideration of electrostatics/stereoelectronics

		



		Content

		· Skeletal formula (rings and chains, alkanes/alkenes)

· Conformational analysis in linear alkanes, cyclohexane (staggered and eclipsed bonds)

· Sigma and pi bonds in organic compounds and metal complexes

· Resonance/delocalisation 

· Inductive effects

· Hyperconjugation and 3-centre, 2-electron bonding

· Electronic configurations (free ion vs complexes).

· Variance of oxidation states.

· Formulae and nomenclature for complexes

· Coordination number, geometry and bonding.

· Ligand types and coordination modes.

NB. These are pasted in from two documents – they need to be amalgamated and treated together to maintain the interdisciplinary flow.

		



		Activity

		(i) Lectures

(ii) Small group discussions/workshops (analysis of representations of molecules in three-dimensional space, including the use of physical models, with suitable examples drawn from prior knowledge and extensions thereof).

		



		

		

		



		8

		Stereoisomerism

		



		Purpose

		(i) To extend ideas of shape and geometry to stereoisomerism, engaging prior knowledge from A-level.

(ii) To introduce stereoisomerism in terms of molecular shape

(iii) To identify elements of molecular symmetry and relate this to observed properties.

		



		ILOs

		1.14 To describe and classify stereoisomers through consideration of their shape/geometry

		



		Content

		· Stereoisomerism in molecules and complexes

· Structural isomerism in compounds and complexes

· Geometric isomerism (cis and trans, E and Z)

· Optical isomerism (Absolute and relative stereochemistry, enantiomers and diastereomers, with examples drawn from prior content)

· Molecular symmetry

NB. Opportunity to introduce these concepts using examples which span traditional disciplines, rather than teaching stereoisomerism in multiple contexts.

		Relation to analytical methods for probing arrangement of atoms in chemical space – e.g. NMR, IR, X-ray Crystallography



		Activity

		Lectures 

Tutor-led masterclasses involving use and manipulation of models and other visualisation methods as an extension/refinement of the previous activity, for example consideration of equivalent and non-equivalent positions, symmetry elements.

		



		

		

		



		9

		Fundamentals of reactivity

		



		Purpose

		(i) To relate and apply knowledge of structure, bonding and MO theory to observed reactivity; leading into fundamentals of reactivity in Sem 2.

(ii) To engage prior knowledge from A-level (there is a particularly deep seam of previously encountered material here - e.g. homolysis from e.g. radical chlorination of alkanes (the first reaction encountered at A-level!) and heterolysis of bonds (for example with halides), plus curly arrows as a tool for representing bond breaking/forming events.

NB. Note that students have a large bank of reactions to which they have been expected to “know” at A-level, and are frequently able to recall (including but not limited to substitutions, additions and aromatic chemistry) which could form the basis for activities.

		



		ILOs

		1.15 To understand and apply models which represent electron movement as a representation for deconstructing (and therefore constructing) molecules.

1.16 To describe bond-breaking (and thus, bond-forming) events in terms of curly-arrow nomenclature

1.17 To classify species as electrophilic or nucleophilic through consideration of bonding

1.18 To describe and rationalise the outcome of reactions in terms of orbitals.

		



		Content

		· Curly arrow formalism - electron movement and distribution 

· Heterolysis and Homolysis 

· Reactive Intermediates – Carbocations, Carbanions, Radicals

· Electrophiles and Nucleophiles

· pKa

· SN1 and SN2 – simple stereoelectronic representation, fates of reactive intermediates

		



		Activity

		(i) Lectures and workshops – engaging prior knowledge (much)

(ii) Small group discussion: “Deconstructing” simple molecules (informal retrosynthesis as a tool for introducing the logic of synthesis)

		



		

		

		



		

		(ii) States of Matter I

		



		Prior learning

		Here summarise the key points on which this section/module is based:

(i) Topics in the A-level syllabus on forces and interactions

· need to list these here

· 

(ii) Molecular orbital theory from earlier lectures

(iii) Maths content on graphs, functions, gradient etc.

		



		

		

		



		10

		Interatomic and intermolecular forces

		



		Purpose

		(i) To introduce the concept of interatomic potentials using simple PE diagrams: short range repulsion, electrostatic attraction;

(ii) To extend this to simple intermolecular (also atom-atom, and atom-molecule) forces: dispersion, van der Waals, H-bonding etc.

		



		ILOs

		1.19 to describe and explain the shape of a simple interatomic potential energy diagram based on electrostatic interactions and short-range repulsion;

1.20 to describe and explain the main intermolecular interactions and to discuss their relative magnitude in qualitative terms.

		



		Content

		· Electrostatic interactions, short range repulsion  and the Lennard-Jones potential

· Dispersion

· Induction interactions and polarisability

· Polarity

· Hydrogen bonding

· Potential energy surfaces (PES) for intermolecular forces

		



		Activity

		(i) Lectures on basic interatomic and intermolecular forces;

(ii) Class workshops;

(iii) Tutorials.

		



		

		

		



		11

		Gases and liquids

		



		Purpose

		(i) To recap the perfect gas equation of state and to incorporate the effects of intermolecular/interatomic interactions ending with the van der Waals equation;

(ii) To extend the discussion to solids and liquids, and to show using PE diagrams how instantaneous state is dependent on the relative size of RT and intermolecular forces;

(iii) To introduce the concept of phase diagrams, including the triple-point, sublimation and supercriticality.

		



		ILOs

		1.21 to understand and apply the van der Waals equation of state to perform calculations on real gases;

1.22 to explain the boiling and melting points of simple examples using PE diagrams and to describe the key features of simple 1-component phase diagrams

		



		Content

		· recap of perfect gas equation of state

· non-ideal behaviour – van der Waals equation of state

· Kinetic theory of gases: collision frequency, diffusion and effusion

· Maxwell-Boltzmann distribution of molecular speeds

· Kinetic energy versus PE as a function of temperature: formation of liquids and solids

· Simple phase diagram for gas/liquid/solid

· The triple-point: sublimation and supercriticality

		



		Activity

		(i) Lectures on ideal gases, real gases, phase diagrams, liquids and solids

(ii) Tutorials based on these lectures

		



		

		

		



		12

		Solids

		



		Purpose

		(i) To introduce formal descriptions of solid structure, from simple elemental lattices to molecular solids

		



		ILOs

		1.23 to describe basic solid state structures for elements in terms of crystal systems, Bravais lattices, unit cells;

1.24 to describe the solid state structure of simple compounds (NaCl, zincblende etc) in terms of atomic lattices, octahedral and tetrahedral holes;

		



		Content

		· Packing in solid state structures: crystal systems and Bravais lattices, unit cells for fcc, bcc and diamond

· Lattice enthalpy

· Octahedral and tetrahedral holes in cubic structures

· Structures of simple compounds – rocksalt, zincblende, 

		



		Activity

		(i) Lectures on solid state structures

(ii) tutorials

(iii) Class workshops with 

		



		

		

		



		Module ILOs

		On completion of this module, students should be able to:

(i) predict the shape, structure and bonding of small molecules, complexes and compounds based on orbitals and electron density;

(ii) to interpret the states of different kinds of matter based on a consideration of the molecular or atomic structure of the constituents and simple interatomic and intermolecular interaction potentials between the constituent species.

		








