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TRANSFERABLE SKILLS

Research report

Lab journal

Scientific presentation Public speaking, Job interviews

Document something with high level of precision,
Keeping order in your notes

Ability to critically sort information, 
to condense information. Learning 
how to read a publication
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Seminar over two lectures:

Part 1 [Today] Part 2 [Next week]:

Tips on how to prepare a good scientific presentation • Tips on how to write a scientific report (thesis)

• Tips on how to write a good lab journal (for
organic/ inorganic chemists)

• Tips on how to put together a PhD Application
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COMMUNICATING SCIENCE TO PEERS

TIPS ON HOW TO PREPARE A GOOD SCIENTIFIC PRESENTATIONPART 1:



❖ WHY IS IT IMPORTANT?

It‘s not just the Master degree project – Transferable skills

• If you do a PhD: Group seminars, Conferences, PhD Defense

• Job interviews!! (Industry and Academia)

Sometimes, a talk is your only chance to make an impression on a committee

The talk is the only „final product“ of months of hard work that some will see
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❖ BEFORE YOU START PREPARING YOUR TALK: 

• Know your audience – To whom am I talking?

• Know your time limit – Almost always given in advance

• Know the technology available

• What performance you are trying to make? What is the goal of the talk?

• Whose laptop are you using? – Is there one available?

• Software + Hardware: Does the laptop have the apropriate socket for the projector? What about the software? 

• Is the screen size compatible with the slide size you want to project?

• Is the projector capable of reproducing the colours on your screen?

• Is there a laser pointer on site? (Best to bring your own just in case)

• Do I have the right version of the presentation?
6



PREPARING A TALK

1. Key Points – What should you think about while/ before preparing your slides
2. The Title Slide
3. How to organise your talk

• Introduction
• Motivation of the Work
• Results and Discussion
• Conclusion, Outlook, Acknowledgements, Backup slides

4. General Technicalities
5. Technicalities specific to chemistry
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Part II.

Part I.
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I. Key Points & How to Organise Your Talk



❖ PREPARING A TALK: 1. Key points

• A talk should tell a story – data should be presented in a logical manner (not chronological!)

• „What are you trying to say with this slide?“

Set a context for your topic before you present your original research

Ensure that a general audience understands at least part of the introduction and conclusion

• Don‘t assume everyone in the room has your knowledge level on that topic

Your audience will give you more credit for a shorter talk they felt like they have understood

• Never ever exceed the time you have been allocated!                                                          

• Less is more -
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❖ PREPARING A TALK: 2. Title slide
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Reactivity of (E)-1-(3-((di-tert-
butylphosphaneyl)methyl)phenyl)-N-aryl 

ethan-1-imine – based iron complexes 
towards dinitrogen  

PNN-based pincer iron complexes: new

redox-active scaffolds for dinitrogen

activation

Dragos-Adrian Rosca

MSc-Internship Presentation, 20.06.2025

More engaging, professional, not too long, not too technical

• Terms which are „too technical“ removed

• Added a bit of space between the lines

• Made clear what the goal of the project is

• Added a key graphic

• Added some „artistic“ effects

▪ Off-putting, non informative name

▪ Who is giving the talk? In which context/event?

▪ Slide looks „dry“

• Presenter‘s name (possibly Supervisor‘s name)



❖ PREPARING A TALK: 3. How to organise your talk

• Introduction, Motivation              
• Outline (Strategy)
• Discussion (broken into smaller chunks)
• Conclusion –rounding things up
• Outlook
• Thank you

Conclusion

Discussion
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PREPARING A TALK: 3. How to organise your talk: Introduction

➢ Give an overall picture on the area you are trying to dive in

o Why should your audience be interested in what you are about to present?

o What problem is your method/concept/reaction/compound going to solve? 

➢ If presenting a new technique, for which • understanding how an instrument works is crucial
• interpreting a special type of spectra is important
• etc.

You should provide the basics in the introduction

Here is your chance to educate your colleagues/ examiners – highly likely they will learn something new here

➢ If presenting a new catalytic reaction/ a new class of organometallic compounds:

o Why is this a challange? Why could it not be done before?
o What new opportunities would it open if this problem were solved?

At the end of the introduction, the audience should know clearly what problem are you addressing and why (Motivation)
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Example:

Reviews: de Bruin ACS Catal. 2012, 2, 270. Chirik and Wieghardt Science 2010, 327, 794. (Perspective)

• REDOX-ACTIVE LIGANDS

OXIDATIVE ADDITION:

CLASSIC

REDOX-ACTIVE LIGANDS

FORMAL OXIDATION

STATE ON THE METAL IS

UNCHANGED
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• Outline: When to make use of them?

1. I will start with an introduction

2. I will present my motivation

3. I will then present my results

4. I will end with a conclusion

Don‘t divulge too much of your talk in the outline

B. Light as a perturbation: Interaction of light with matter 

(on Monday)

6.    Perturbation theory. Light as a perturbation

5.    What is light? 

7.      Jablonski diagrams. d-d and charge transfer transitions

8.      The Anatomy of an excited state. Key descriptors: 

Multiplicity, Quantum yield, Lifetimes

EXAMPLE

…but then, show the audience where they are in this chart, during the talk
14



PREPARING A TALK: 3. How to organise your talk: Discussion

• Break you talk into smaller parts and finish each part with an interim conclusion (if helpful)

• The bulk of your talk, where you can show the contribution to the field

• What to leave out / What to put in?
Keep in mind: the talk is good if the audience leaves with the feeling they have
learned something. Less information but better explained.
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PREPARING A TALK: 3. How to organise your talk: Conclusions and outlook

➢ At the end, try to recapitulate the main parts of the talk and circle your big picture

Try to condense your talk in a simple, take home message (if possible)

➢ How does your research / experiments address (solved) the challenge addressed at the end of the introduction?

NOT: ▪ I have synthesised 20 new compounds
▪ Compound „X“ is very useful / very interesting / many

applications (without saying what they are)

BUT:

• Outlook: What are the remaining open questions? What do you think are the next logical steps?

• Invite questions.

• Acknowledgements: keep it relevant – it is a scientific presentation, not an Oscar awards ceremony. 

o The colleagues / researchers who had scientific input

o People whom you have collaborated with for analyses

o The foundations who have supported your project financially

o The audience for their attention

▪ A new approch to synthesise X, 
complementary to approach Y was 
developped.

▪ This new method now enables XYZ…

16



PREPARING A TALK: 4. How to organise your talk: Backup slides

▪ Try to anticipate scientific questions you may get relevant to your project and provide the data that would help you
answer the question

▪ Backup slides are not a cheat-sheet! 
➢ You will make a very bad impression if you prepate a back-up slide on trivial things that you

should know from your studies (i.e. mechanism of Suzuki coupling, how to interpret NMR, etc)

This can be:

o A spectrum
o A complicated mechanism
o Computational chemistry results
o Other important data that you had to leave out because of time 

constraints

▪ Include as many backup slides as you wish. They don‘t need to look good, only have the relevant information

▪ Use a slide with a black background to separate your presentation from your backup slides
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„THIS IS A BACK-UP SLIDE“

NBO ANALYSIS

Carbene lone pair : 
σ - symmetry (42% s, 58% p character)

Bond highly polarised: 83%N, 17%C
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II. General Technicalities on Preparing a Talk 

& Technical Aspects Specific to Chemistry



PREPARING A TALK: 4. General Technicalities

➢ Background

➢ Font

➢ Animations

Keep it simple – for most chemistry talks, white is a safe choice

o Keep it simple – you don‘t want people to focus on the animations

Not less than 14pt, unless it is a reference (12 pts acceptable)
42 pt is however over the top. 18 – 36 pts is usually recommended

o Use it when you introduce new ideas, or want to explain something stepwise, 
have a complicated scheme, etc. 

➢ Colours Not all colours work! 
o Orange, Yellow, Light Green are risky
o Blue, black, red sometimes green generally OK

o Some people are colour-blind: red/green combinations are generally
not good.

➢ Try to include a scheme/picture on every slide
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Correlation of Term splitting from weak field to strong field
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• Don‘t overfill a slide but also do not leave too much empty space

Do not simply make the figures enormous just to fill the space (unless it is necessary!)

• Number your slides

• Do not include the University‘s logo on every slide

You colleagues would locate the material more easily when asking a question.

• Symmetry is good – keep the slides neat and tidy

• Don‘t place things too close to the edge of the slides – projector misalingnment issues are common

PREPARING A TALK: 4. General Technicalities

26



PREPARING A TALK: 5. General Technicalities – specific to chemistry

• Unless a structure is very complex, do not copy/paste a reaction scheme from a paper (using screen shots)

Re-draw it yourself in Chemdraw

• Even worse: cutting data out of papers while keeping the paper numbering/abbreviations
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PREPARING A TALK: 5. General Technicalities – specific to chemistry

➢ Do not display A COMPLICATED EQUATION if you are not ready to explain to the audience what every term means

➢ Same goes for ACRONYMS in synthetic chemistry that are not immediately obvious.

Second order
Doppler Shift

Mössbauer Temperature

Effective nuclear mass

Higher temperature Lower δexp

Isomer shifts are temperature dependent

• Don‘t show so many steps at once
• Show structures of named catalysts
• Show structure of abbreviated compounds
• Use colour to help your audience understand

what you mean
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PREPARING A TALK: 5. General Technicalities – specific to chemistry
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• REFERENCES: o Stick to the accepted styles: Wiley, American Chemical Society (ACS), Royal Chemical Society (RSC)

o Always include either all the authors, or corresponding author et al.

D. Kim, G. Pillon, D. J. DiPrimio, P. L. Holland, J. Am. Chem. Soc. 2021, 143, 3070. 

o Always quote the reference on the slide where it belongs. Not at the end of the talk.

o Avoid websites (e.g. Wikipedia, etc.)

or Holland et al. J. Am. Chem. Soc. 2021, 143, 3070. 

For example

o Always mention/reference work which is not yours. Avoid plagiarism – very serious academic offence



PREPARING A TALK: 5. General Technicalities – specific to chemistry

• Make your figures/schemes easy to comprehend

• Structures instead of acronyms
• Colour coding
• Show the reaction which is investigated

• What reaction am I looking at?
• What are these acronyms?
• What are these data trying to show me?
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PREPARING A TALK: 5. General Technicalities – specific to chemistry

Disastrous Bad

Good

EXCELLENT 31



• If you have something on your slide, explain it. Do not overcrowd your slides.

Methylation of the N-
functionality reduces the
level of the frontier orbitals, 
thus alternig reactivity

EPR spectroscopy suggests a 
metal-based spin in 
compound 9 and ligand-
based spin in compound 10

DFT calculations are in line
with the above observations

PREPARING A TALK: 5. General Technicalities – specific to chemistry
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• If you have something on your slide, explain it. Do not overcrowd your slides

• If you have a large chunk of text, better read it outloud. 

• Try to keep scheme sizes the (roughly) same size througout your talk

Methylation of the N-
functionality reduces the
level of the frontier orbitals, 
thus alternig reactivity

EPR spectroscopy suggests a 
metal-based spin in 
compound 9 and ligand-
based spin in compound 10

DFT calculations are in line
with the above observations



Pt: C-H activation of alkanes

Periana Science 1998 #3 Periana ACIE 2004 #2

X = HSO4

AuI and AuIII are both “soft” 
electrophiles

Au: C-H activation of alkanes

C-H 
activation

C-H 
activation

C-H 
activation

Oxidation

Oxidation
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• Show up early, set everything up before everyone arrives

• Dress apropriately for the occasion

• Make sure that the talk is properly practised. 

BEFORE YOUR TALK:

DURING YOUR TALK:

• Watch your posture!

• Do not read from a sheet of paper

• Try to catch your audience‘s attention
(but go easy on the memes….)

ANSWERING QUESTIONS:

• Anticipate questions in backup slides

• If you think the question was not heard by the audience, repeat it yourself

• Give a concise answer

ON THE DAY OF YOUR TALK
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• Use this occasion to educate your colleagues/examiners on a specific topic

• Use this occasion to learn how to give a scientific talk

Arrange these pictures to
tell a story

• Feel free to break any of the rules I have given you, if you have a good reason

TAKE HOME MESSAGE….

IN CONCLUSION….

Many thanks, 
and good luck

• Learn from your/your colleagues‘ mistakes. 

• What scientific talks and write down ideas which you can use for your own talks
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Part 1 [Today] Part 2 [Next week]:

Tips on how to prepare a good scientific presentation • Tips on how to write a scientific report (thesis)

• Tips on how to write a good lab journal (for
organic/ inorganic chemists)

• Tips on how to put together a PhD Application
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COMMUNICATING CHEMISTRY TO PEERS

Jun.-Prof. Dragoş-Adrian Roşca

dragos-adrian.rosca@univ-rennes.fr  ● Office 028 ● Building 10C ● rosca-lab.com



Seminar over two lectures:

Part 1 [last week] Part 2 [Today]:

Tips on how to prepare a good scientific presentation • Tips on how to write a scientific report (thesis)

• Tips on how to write a good lab journal (for
organic/ inorganic chemists)

• Tips on how to put together a PhD Application
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Summary (from last time)

1. Stay on time. Don‘t be too short, and under any circumstances, do not overrun your time slot.

2. A talk should tell a story. Data should be presented logically, not chronologically.

3. A good talk is when the people in the audience leave with the feeling they have learned something new.

4. Have empathy for your audience. Don‘t assume everyone is on the same page. 

5. Give extra time in preparing your introduction and conclusion (higher audience engagement)

6. Condense your talk into a short, clear take-home message at the end. 

7. Practise, practise, practise….

8. On the day: ensure that the technology is there, watch your posture, speak loudly and clearly. 



COMMUNICATING SCIENCE TO PEERS

TIPS ON HOW TO PREPARE A GOOD SCIENTIFIC REPORT (THESIS)PART 1:



❖ WHY IS IT IMPORTANT?

It‘s not just the Master degree project – Transferable skills

• If you do a PhD: PhD thesis, interim reports

• Industrial job in research

The „distilled“ product of months/years of work. Your legacy to the research group. 

Your name will be on it forever. Everyone will associate you with your work.
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❖ BEFORE YOU START PREPARING YOUR REPORT: 

• Ask to see if there are any guidelines/ requirements

• A blank page can be a scarry thing: Define your headings based on your macrostructure in the document before you begin

6

o is there a template? (fonts, spacing, margins)
o Is there a page/character limit?
o Is there a given structure required?

• Decide on the macrostructure / microstructure of your report

Typical macrostructure: o Introduction
o Aim / Motivation
o Results and Discussion
o Conclusion and Outlook
o Experimental Part
o Annexes 
o References

Microstructure: - dependant on the chapter / project
(see next slides for loose guidelines)
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TYPICAL MACROSTRUCTURE OF A REPORT (SYNTHETIC CHEMISTRY)

A

B

C

D

E

F

G

6.

7.
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❖ A. Experimental Part

▪ General considerations

o Which conditions? Which suppliers for chemicals ? Which pre-purification methods?

o Which instruments? Under which conditions? Which standards used for measurements?

…

…
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▪ Description of the synthetic procedures

❖ A. Experimental Part

DO NOT:
▪ Write a bullet point list of ingredients
▪ Use pictograms or the lab apparatus you have used unless your synthesis really uses uncommon techniques
▪ Give amounts with more significant digits than you can measure
e.g. 2.342 mg catalyst were weighed in a vial; 3.452 mL solution was measured via syringe
▪ Give the hotplate temperature as the reaction temperature
e.g. The reaction mixture was heated at 140°C in toluene – WRONG if you are in an open system – bp. Tol 108 °C

Correct would be: The reaction mixture was heated under reflux in toluene (hotplate set to 140°C).
▪ Use non-accepted abbreviations. E.g. ACN for acetonitrile (use MeCN instead), DCM for dichloromethane (use CH2Cl2)

DO:
▪ Use complete sentences
▪ Mention if the procedure is already known (either from the literature or from a previous student in your group)

(OTHERWISE – PLAGIARISM!!)
▪ Write if the spectral data you obtain match the ones in the literature
▪ Give spectroscopic data according to the accepted template. Do not make up your own style!
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▪ Description of the synthetic procedures

The NMR data are in agreement with the literature report.[reference]

1,1‘-ferrocediyl-bis(diphenylphoshine) dppf (2):

Chemdraw of what you are making

Name and compound number. Should reflect the numbering in 
the text. 

Habitus

Reaction conditions

Experimental 
observations:
Colour change, gas 
evolution, etc

Further workup, 
purification, isolation.

Proton decoupled

Reaction code

❖ A. Experimental Part
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❖B. Annex

▪ Ensure that your spectra are properly calibrated!
i.e. CDCl3 is 7.26, C6D6 is 7.16 in 1H, etc. 

See Organometallics 2010, 29, 2176.

▪ Make sure that you do the peak picking and that you integrate the signals
belonging to your compound. Denote known impurities (solvent, grease, etc.)

A page in the annex section should look like this



12

F. References

.

.

.
n

3 generally accepted styles: ▪ Wiley (e.g. Angew. Chem., Chem. Eur. J., etc)
▪ Royal Society of Chemistry [RSC] (e.g. Chem. Sci., Chem. Comm., Dalton Trans., etc)
▪ American Chemical Society [ACS] (e.g. J. Am. Chem. Soc., Inorg. Chem., Organometallics, Org. Lett., etc)

https://paperpile.com/s/angewandte-chemie-international-edition-citation-style/

G. van Koten, K. Kirchner, M. E. Moret, Eds. Metal-Ligand Co-operativity, 2021.

Avoid: ▪ Wikipedia
▪ Websites in general (including University Websites)
▪ Non-peer reviewed work (e.g. Novels, Highlights, Editorials, etc)

But include: ▪ PhD Theses (With the name of the student, University, year, and link if available online)
▪ For Internship reports: previous reports from the group (even if they are not published or peer reviewed)
▪ References for pictures, even if on websites, if you haven‘t drawn them yourself
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TYPICAL MACROSTRUCTURE OF A REPORT (SYNTHETIC CHEMISTRY)

A

B

C

D

E

F

G

6.

7.
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C. Results and Discussion

▪ Include one scheme per idea

▪ Do not repeat the details of the Experimental Part

▪ Be brief in your description

▪ Focus on reaction types

▪ Give only diagnostic characterisation data.

Reference all Schemes, Tables, Figures in the text

▪ Results: focus on the FACTS
Discussion: interpret these facts

Keep is brief ! Less is more!

▪ Number your compounds and refer by
the numbers in the text

▪ It is a good idea to start with the
schemes/tables/figures and then add
the text.
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D. Conclusion

E. Aim/Objective

▪ Quick outlook

▪ How does your work contribute?

▪ Quick summary of the synthesis/spectroscopy
demonstrating the contribution. 

▪ What are you trying to demonstrate?

▪ How are you going to demonstrate it?
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What did the study achieve? What
unsolved problem did it address?

How did it achieve it?

Other interesting/useful aspects
about your data/study. 

The broader picture. Where does it
fit in the current knowledge base?

What impact do you think it would have?

L. Freitag, J. Zeh, L. A. Ziegenhagen. F. J. Becker, D.-A Roșca, Chem. Eur. J. 2025, e02476
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F. Introduction

Start

Objective/Aim

General

Specific

▪ What is the background of the study?

▪ Use figures to ilustrate your point

▪ It should flow from General to Specific
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At the end

▪ Read the report yourselves (outloud) at least once before handing it in. Best would be to ask a friend/colleague to read it
as well (you get used with your own mistakes)

o Typos?
o Does it make sense? 
o Can some sentences be shortened?
o Can large phrases be broken down into smaller sentences?
o Am I repeating the same idea too many times?

o Are spectra properly labelled?
o Are all Figures/Schemes/Tables properly captioned and referenced in the text?

Scientific Part

Formatting
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**

TAKE HOME MESSAGE….

FINAL WORDS ON WRITING A REPORT

▪ Nothing wrong with using ChatGPT to find information, but you need to cross-check it against REAL publications

▪ Using the assiatance of AI-Software to write a report - Gray Area. Excessive use is plagiarism!
▪ Never copy the introduction from your colleagues working on a similar topic - Plagiarism

We will be able to tell!

▪ Use this opportunity to improve yourself. It is never about the final mark, but about the skillset you develop.



COMMUNICATING SCIENCE TO PEERS

TIPS ON HOW TO WRITE/KEEP A LAB JOURNALPART 2:
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Main question to ask yourselves:

Can someone with the same experience follow my notes and get the same results without my input?

▪ Make sure reaction number (code), reaction equation and amounts used are clearly visible

▪ Use permanent ink. Write legibly!

▪ For every new experiment, start a new page.

▪ Document every experiment, even if you repeat a previous experiment exactly!

▪ Each new reaction gets a new number (code!)

DO:

▪ Write literature source, or who gave you advice for the reaction (lab colleague name, etc.)

▪ Write as you go!

▪ Use time stamps (e.g. 9:20 – solution added to the suspension. Stirred for 3h – until 12:30)

▪ Document what you see, not what you should see.

▪ Make a sketch (drawing) of your reaction set-up, especially if it‘s the first time you use it. (or photo..)

▪ Record the location of the sample after the experiment (fridge, freezer, glovebox, etc.)
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▪ DO NOT  leave gaps in your journal. Write as you go!!

▪ DO NOT  just write „similar to experiment XYZ“ or „repeat of experiment XYZ“

▪ DO NOT  stick TLC plates or chemical samples in the lab journals.

▪ DO NOT stick post-ist or loose paper sheets. They always get lost.

▪ DO NOT scribble out mistakes. Draw a clear line through a mistake instead.

A master internship is the time to develop good habits. If you develop bad habits early on, it will be difficult to get rid of them!

Main question to ask yourselves:

Can someone with the same experience follow my notes and get the same results without my input?

Disclaimer: these are general guidelines which usually apply in synthetic chemistry. Your supervisor might have different 
preferences. In that case, follow the group policy!
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The Lab Journal

▪ Code, Date, Reaction equation, literature

▪ Amounts (including solvents)

▪ Description of each step, with precise reaction times
and experimental observations

▪ Characterisation of the crude mixture
(code, solvent, nucleus)

Code Date

Literature
Person who gave advice

Drawing of the apparatus, including the sizes of the flasks used.
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▪ Purification, final NMR

▪ Habitus, Yield

Additionally: 

▪ Some people sign their entries (legal reasons)
▪ Register the location of your sample
▪ You can leave yourselves tips for next time you attempt the systhesis

New day – record date

Characterisation method, remarks
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Many thanks


