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MRes Advanced Molecular Synthesis 
 

This document provides a definitive record of the main features of the programme and the learning 
outcomes that a typical student may reasonably be expected to achieve and demonstrate if s/he takes 
full advantage of the learning opportunities provided. This programme specification is primarily 
intended as a reference point for academic and support staff involved in delivering the programme 
and enabling student development and achievement, for its assessment by internal and external 
examiners, and in subsequent monitoring and review.   
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Programme Overview 

The ability to make any molecule at will, and on a meaningful timescale, is the key to unlock hitherto 
unimagined opportunities for future scientific advances that address societal challenges. Currently, 
the efficiency and speed of synthesis (including scale-up) remain a bottleneck in the development of 
healthcare, agrochemicals, molecular optics, smart materials and other emerging fields. Recent 
advances in synthetic methodologies include many interdisciplinary elements (e.g., photochemistry, 
flow chemistry), which require modern synthetic chemistry to move towards a more data-driven 
discipline. Accordingly, this places a demand on training in skills that are not currently provided in 
synthetic chemistry training in academic education. 
 
This programme serves to promote the rational design and efficient synthesis of both organic and 
inorganic compounds with an emphasis on modern approaches and techniques, as well as the 
hardware and software tools, afforded by the recently established ‘Dial-a-Molecule’ Grand Challenge 
Institute (ROAR) to be established in the new Department of Chemistry (MSRH) at White City. In 
addition to an extended research project with synthesis at its core, the students will be introduced to 
the benefits of automation, flow chemistry and mathematical approaches, including design of 
experiment (DoE), multivariate and kinetic analysis approaches. This will aid the efficient design and 
understanding of synthetic processes as well as bridging the current technological gap between the 
academic and industrial research laboratories. To achieve this, academics who work closely with 
industry and partners from industry will guide the students through journal clubs and workshops to 
critical analyse the benefits and drawbacks of a range of approaches to synthesis. This training will be 
accompanied by hands-on use of the state-of-the-art, world-leading facilities available within the 
Molecular Science Research Hub at the White City campus. 
 
Graduates of this programme can expect to have all the necessary skills and experience to apply 
cutting edge synthetic approaches in either commercial or academic laboratories, the research project 
in particular equipping them admirably for PhD studies. 
 

Learning Outcomes 

Upon successful completion of the programme students should be able to: 
 

 Use their knowledge and understanding of core and specialised concepts in synthesis (e.g., 
automation, reactions in flow, microfluidics, design of experiments (DoE) approaches, 
sustainability, reaction solvents and solvent-less synthesis, environmental impact analysis) to 
plan and execute their own experiments. 

 Employ research techniques (e.g., collection and analysis of experimental data, design and 
refinement of experiment, synthetic techniques, application of suitable analytical methods 
and characterisation, technical report writing and effective oral presentation) to analyse and 
evaluate the outcome of their experiments. 

 Work effectively and harmoniously in a group and liaise with others (inter-personal skills).  

 Use management skills (e.g. decision-making, establishing objective criteria, problem 
definition, project / experiment, design and evaluation, organisation of resources and time) 
to plan and execute work effectively. 

 Absorb new information, critically analyse scientific studies and existing chemical processes 
so as to assess how they could be improved and be made more sustainable and / or 
commercially viable and evaluate accordingly.  

 Apply their knowledge of synthesis and relevant tools to new production processes and new 
research projects, so as to translate their knowledge and skills to unfamiliar situations. 



 

 

 Propose and investigate their hypotheses using appropriate experimental design and 
statistical analysis of data to inform synthetic pathways.  

 Effectively plan and execute scientific research (particularly synthetic chemistry) in a safe 
and productive manner.  

 Analyse results, determine their strength and validity, interpret conclusions and make 
recommendations for future experimental studies (e.g., in Journal Clubs and the Workshop).  

 Plan, conduct, write-up and present the findings of a lengthy programme of original research 
and prepare scientific publications with an awareness of the relevant scientific literature. 

 Communicate effectively through oral presentations (technical and more general), an oral 
exam (viva), presentations (short talks, workshops) and written reports, whether in concise 
form (research proposal) or extended format (dissertation).  

 Learn effectively and independently with open-mindedness and critical enquiry for the 
purpose of continuing professional and personal development. 

 

The Imperial Graduate Attributes are a set of core competencies which we expect students to achieve 
through completion of any Imperial College degree programme. The Graduate Attributes are available 
at: www.imperial.ac.uk/students/academic-support/graduate-attributes 

Entry Requirements 

Academic Requirement 

Normally a 2:1 UK Bachelor’s degree with 
honours in Chemistry or Chemical Engineering (or 
comparable qualification recognised by the 
College) 

Non-academic Requirements None 

English Language Requirement 
Standard requirement: IELTS score of 6.5 overall 
(minimum 6.0 in all elements) 

The programme’s competency standards documents can be found at: 
www.imperial.ac.uk/chemistry/postgraduate/mres-courses/ 

Learning & Teaching Strategy 

Scheduled Learning & Teaching Methods 

 Lectures 

 Seminars 

 Workshop 

 Journal clubs 

E-learning & Blended Learning Methods  N/A 

Project Learning Methods  Independent research project 

Non-assessed Learning / Cohort Building 

 Weekly meetings (60 hours total), which 
students are expected to attend 

 Lectures on Robot Chemistry, Plastic 
Electronics and Sustainable Chemistry are 
optional. 

http://www.imperial.ac.uk/students/academic-support/graduate-attributes
https://www.imperial.ac.uk/study/ug/apply/requirements/english/
http://www.imperial.ac.uk/chemistry/postgraduate/mres-courses/


 

Assessment Strategy 

Assessment Methods 

 Written reports 

 Presentations 

 Written examinations 

 Oral examination 

 Coursework 

 Dissertation 

Academic Feedback Policy 

Feedback will be provided within 2 weeks for small pieces of coursework (Journal Clubs, Workshop) 
and within 3 weeks for larger assessments (research proposal, any future bespoke courses). For 
lectures courses attended alongside final year UG (MSci) students, feedback will be provided at the 
same time as for the MSci students. In all cases, the MRes students will be provided with information 
on when they can expect the feedback to be provided. If there is any delay, the students will be 
informed. 

Re-sit Policy 

The College’s Policy on Re-sits is available at: www.imperial.ac.uk/registry/exams/resit 

Mitigating Circumstances Policy 

The College’s Policy on Mitigating Circumstances is available at: http://www.imperial.ac.uk/student-
records-and-data/for-current-students/undergraduate-and-taught-postgraduate/exams-
assessments-and-regulations/  

Programme Structure 

Full-time Term One Term Two Term Three Term Four 

Core assessed Lecture Courses 1 0 0 

Journal Club  1 0 

Workshop 1 0 0 0 

Research Project 1 0 

Assessment Dates & Deadlines 

Written Examinations January 

Coursework Assessments Continuous 

Project Deadlines Mid-September (Final Presentation) 

Practical Assessments Oral Examination and an Oral Presentation 

Assessment Structure 

http://www.imperial.ac.uk/registry/exams/resit
http://www.imperial.ac.uk/student-records-and-data/for-current-students/undergraduate-and-taught-postgraduate/exams-assessments-and-regulations/
http://www.imperial.ac.uk/student-records-and-data/for-current-students/undergraduate-and-taught-postgraduate/exams-assessments-and-regulations/
http://www.imperial.ac.uk/student-records-and-data/for-current-students/undergraduate-and-taught-postgraduate/exams-assessments-and-regulations/


 

Marking Scheme 

Pass: 
 

 A student must achieve an aggregate mark of 50% in each module in order to be awarded a 
degree. A student may be compensated in one module (but not the research project module) 
with a qualifying mark of at least 40% as long as there is no mark below 40% for an individual 
assessment. The assessment of the lecture material is considered a single assessment.  

 Achieve an aggregate mark of at least 50% for the programme  
 
Merit: 
 

  A student must achieve an aggregate mark of 50% in each module in order to be awarded a 
degree. A student may be compensated in one module (but not the research project 
module) with a qualifying mark of at least 40% as long as there is no mark below 40% for an 
individual assessment. The assessment of the lecture material is considered a single 
assessment. 

 Achieve an aggregate mark of at least 60% in the research project module 

 Achieve an aggregate mark of at least 60% for the programme  
 
Distinction: 
 

  A student must achieve an aggregate mark of 50% in each module in order to be awarded a 
degree.  A student may be compensated in one module (but not the research project 
module) with a qualifying mark of at least 40% as long as there is no mark below 40% for an 
individual assessment. The assessment of the lecture material is considered a single 
assessment. 

 Achieve an aggregate mark of at least 70% in the research project module 

 Achieve an aggregate mark of at least 70% for the programme 
 

Module Weightings 

Module 
% Module 
Weighting 

Assessed Lecture Courses 

 

This module consists of the following courses: 

• Advanced Stereochemistry, Synthesis and Biosynthesis (CHEM70006), 12 x 1h 
lectures + workshop (Term 1) 

• Flow Chemistry (CHEM60002), 9 x 1h lectures + 2 problem classes (Term 1) 

10% 

Journal Club 7.5% 

Workshop 7.5% 

Research Proposal (10%), Dissertation (55%), Oral Exam (5%), Oral Presentation 
(5%).  

75% 



 

Indicative Module List 

Code Title 
Core/ 

Elective 
Year 

L&T 
Hours 

Ind. 
Study 
Hours 

Place- 
ment 
Hours 

Total 
Hours 

% 
Written 

Exam 

% 
Course-

work 

% 
Practical 

FHEQ 
Level 

ECTS 

 Two Assessed Lecture Courses  Core 1 24 226 0 250 50% 50% 0% 7 10 

 Journal Club Core 1 8 117 0 125 0% 0% 100% 7 5 

 Workshop Core 1 9 116 0 125 0% 0% 100% 7 5 

 
Research Project (includes Research 

Proposal, Dissertation, Oral Exam and Oral 
Presentation) 

Core 1 40 1710 0 1750 0% 90% 10% 7 70 

 Robot Chemistry Optional 1 14 0 0 14 Not assessed 7 0 

 Plastic Electronics Lectures Optional 1 12 0 0 12 Not assessed 7 0 

 Sustainable Chemistry Lectures Optional 1 12 0 0 12 Not assessed 7 0 



 

Supporting Information 

The Programme Handbook is available at: TBC 

The Module Handbook is available at: TBC 

The College’s entry requirements for postgraduate programmes can be found at: 
www.imperial.ac.uk/study/pg/apply/requirements 

The College’s Quality & Enhancement Framework is available at: 
www.imperial.ac.uk/registry/proceduresandregulations/qualityassurance 

The College’s Academic and Examination Regulations can be found at: 
www.imperial.ac.uk/about/governance/academic-governance/regulations/  

Imperial College is an independent corporation whose legal status derives from a Royal Charter 
granted under Letters Patent in 1907. In 2007 a Supplemental Charter and Statutes was granted 
by HM Queen Elizabeth II. This Supplemental Charter, which came into force on the date of the 
College's Centenary, 8th July 2007, established the College as a University with the name and 
style of "The Imperial College of Science, Technology and Medicine". 
www.imperial.ac.uk/admin-services/secretariat/college-governance/charters/  

Imperial College London is regulated by the Higher Education Funding Council for England (HEFCE) 
www.hefce.ac.uk/reg/register/ 

 

 

http://www.imperial.ac.uk/study/pg/apply/requirements
http://www.imperial.ac.uk/registry/proceduresandregulations/qualityassurance
https://www.imperial.ac.uk/about/governance/academic-governance/regulations/
http://www.imperial.ac.uk/admin-services/secretariat/college-governance/charters/
http://www.hefce.ac.uk/reg/register/

