
Module variant to: Topics in Molecular‐ and Cellular Biology 

 

 

Utilization in the following specializations (decision by the examining board): 

Biodiversity, Evolution and Ecology  

Genetics and Genomics  

Microbiology x  

Molecular- and Cellular Biology x  

Molecular Plant Sciences x 

Neurobiology x 

Biology x 

 

Module:  Submicroscopical optical microscopy  

University/Department/Teaching Unit: Freie Universität Berlin/Department of Biology, Chemistry, Pharmacy/Biology 

Module coordinator: Ralph Hölzel, Eva-Maria Laux 

Prerequisites: none 

Learning objectives:  
As a result of the module students are capable to critically judge both the possibilities and limitations of modern optical 
microscopes and of corresponding computer-aided evaluation methods. They have acquired knowledge of contrast-
enhancing and fluorescence methods and are capable to utilise complex experimental systems, They have deepened their 
skills to comprehend scientific publications, to discuss them within the context of current scientific knowledge, and to present 
them on an appropriate level. 
Content:  
Introduction to state-of-the-art methods in high-resolution light microscopy (brightfield, darkfield, phase contrast, DIC, 
fluorescence, confocal, superresolution microscopy) and computer based image acquisition and analysis emphasising 
fluorescence microscopy. Parts of the course are carried out using a confocal laser scanning microscope. Accordingly, the 
students are expected to work in a committed and self-dependent manner. The biophysical basis of the experiments of the 
practical part will be explained and discussed in detail in the Seminar part (e.g. STED, STORM, PALM, FCS, FLIM, FRAP, 
SRRF). 

Modes of instruction 

Contact hours 
(hours per week 

during the 
semester) 

Types of active participation 
Work load 
(in hours) 

Lecture (V) 2 – 
Class attendance (lecture) 
Preparation, before and after 
(lecture) 
 
Class attendance (seminar) 
Preparation, before and after 
(seminar) 
 
Exam preparation and  exam 

30 
15 
 
 
15 
15 
 
 
75 

Seminar (S) 1 
Preparation of scientific papers, 
participation in discussion and 
question-and-answer session 

Module assessment 
Written exam (60 minutes), wholly or partially in multiple-choice format; 
can also be carried out electronically or written report on research results 
(approx. 10 pages) or examination colloquium (approx. 20 minutes) 

Language English 

Regular attendance required Seminar: yes, lecture: attendance recommended 

Total workload 150 hours 5 credit points 

Duration one semester 

Frequency irregular 

Applicability Master’s degree program M.Sc. Biology 


