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Course description 

 “Multidisciplinary approach to the study of the brain: the basics of neurogenetics, 

neurophysiology, behavior neurobiology”.  

Course description 

This course develops and applies skills to make out and analyze brain activity and its 

correlation with some psychological and biological aspects of personality.  

In this course students are going to study the biological foundations of psychological 

processes and individual differences, the brain mechanisms of higher mental functions, the 

associations between genes, psychological traits and behavior.  

In the process of studying the discipline, students will become familiar with the natural science 

research paradigm in psychology, with modern neurobiological, neurogenetic, 

neurophysiological discoveries and concepts. 

The design of the course aims to maximize students’ transferable skills, including doing the 

reading assignments, training in academic writing for scientific journals, preparation for 

speaking at the scientific conferences, and translating research to practice.  

The content of the course is based on modern studies of the brain. 

Recommended previous course 

Psychophysiology and neurophysiology (basic course), genetics (basic course), common 

psychology (basic course), psychology of individual differences (basic course). 

Recommended previous skills and techniques 

Practice in electroencephalography, article reviews, critical thinking. 

After completing the course, the students are expected to be able to: 

- understand the genetic, physiological basics of higher mental functions, behavior and 

personality; 

- use the modern research tools in brain studies; 

- use the modern research methods in brain studies (EEG, ERP, GWAS etc.); 

- explain the empirical data of brain researches; 

- create and put inti practice the research design of brain study. 

 

Teaching methods 

• Lecture 

• EEG lab session/practical training 



• Oral presentation 

• Self-study 

• Colloquium 

Course structure. This course consists of 18 lectures, 54 practical classes, including seminars in 

laboratory of cognitive psychophysiology. SFU has a modern research infrastructure (e.g., EEG-

amplifier, eye-tracker, biofeedback system etc.). During practical classes of this course students 

will use this tools, modern scientific (EEG, VEP) and statistic methods (GWAS).  

The grade consists mostly of written examination, including theoretical and practical parts 

(creating the design of research, statistical processing of EEG data, GWAS etc.). After the 

successful completion, the students will gain 5 credits. 

 

Course content 

№ Subject Assignments Duration 

(in hours) 

1.  Neurogenetics 

Morphological basis of neurogenetics. 

Genetic bases of the nervous system in 

phylogenesis and ontogenesis 

Models and mechanisms of neural induction 

Regionalization of the nervous system. Genetic 

basis of neurogenesis 

Molecular-genetic mechanisms of mental 

processes 

Genetic and molecular aspects of behavior in 

norm and pathology. 

Genes of brain factors and neurotransmitter 

systems, their contribution to the formation of 

psychophysiological and psychological 

characteristics. 

Analysis of the genes’ associations with the 

psychological characteristics of people. Genome-

wide data analysis GWAS. 

The possibilities of using twin, molecular-genetic 

methods, as well as genome-wide data analysis in 

psychology and neuroscience. 

Colloquium, oral 

presentation, test 

 

18 

2.  Neurophysiology of behavior 

The nature of the total bioelectric activity of the 

brain. Electrographic correlates of brain 

information processes. 

The doctrine of coding information in the central 

nervous system. Theories of neural ensembles of 

the brain. 

EEG correlates of human functional status 

Methodological features of registration and 

analysis of the total electrical activity of the 

human brain 

Colloquium, 

design of the 

research, test 

 

 

18 



Markers of background (spontaneous) brain 

activity, reflecting the individual typological 

characteristics of people 

Components of evoked brain activity, reflecting 

the individual typological characteristics of 

people 

The use in psychology and cognitive 

neuroscience of the methods of dipole analysis, 

as well as low-resolution tomography (Loreta) in 

order to determine the localization of sources of 

evoked brain activity. 

The use of neuroimaging methods in psychology 

and cognitive neuroscience. 

3.  Neurobiology of behavior 

The methodology of the approach and the main 

directions of neurobiological research. Cellular 

basics of neurobiology. 

The chemical basis of neurons’ communication. 

Hypothesis of polygenesis of mediators. The 

molecular nature of synaptic transmission. 

Genetic and molecular foundations of brain 

plasticity. 

Distribution of functions in the nervous network. 

Command neurons. Principles of decision 

making in the nervous network. 

Trigger and modulate behavior. Modulatory 

neurons as a functional class. Cyclical reflex acts. 

Organization of the motor program of cyclic acts. 

Behavior selection and behavior switching. The 

hierarchy of forms of behavior. Command 

neuron, command function. 

Neurochemical mechanisms of switching 

behavior. Addressed and unaddressed release of 

mediators. 

The simplest forms of plasticity of behavior. The 

relationship of addiction and sensitization. 

Cognitive Neurobiology. Neural mechanisms of 

short-term and long-term forms of addiction and 

sensitization. 

Associative forms of plasticity of behavior. The 

conditioned reflex (SD) and behavior. Complex 

forms of learning. 

The emergence, storage and reproduction of 

acquired forms of behavior. The reversibility of 

learning and the irreversibility of development. 

Neural correlates of conditioned aversive 

reactions. Morpho-functional foundations of 

behavior. Ontogenetic development of neural 

networks and behavior. 

Memory and development. Localization of 

plastic changes in the development of SD 

Colloquium, article 

review, test 

 

18 



Neurogenetic studies of the mechanisms of brain 

plasticity. The role of early genes. 

Ontogenesis, development and memory. 

Plasticity of behavior in ontogenesis. 

Relationships between network functioning, 

representation, consciousness and other cognitive 

processes 

Advanced cognitive neurobiology: 

consciousness and perception, multisensory 

integration, oscillatory networks, human invasive 

electrophysiology 

Cultural neurobiology, cultural neuroscience. 

4.  Interdisciplinary approach to the study of the 

nature of mental phenomena. 

Interdisciplinarity in modern neurosciences: 

psychology, genetics, physiology of higher 

nervous function. 

Trends in modern research in neuroscience. 

Computer models of neural networks 

The problem of neurodegenerative diseases from 

the perspective of an interdisciplinary approach. 

An interdisciplinary approach to 

neurorehabilitation. 

BCI systems. Neurointerfaces and 

neurotechnologies. Anthropomorphic robots and 

exoskeletons, the mechanisms of their device and 

use in neurorehabilitation and the service sector. 

Brainfitness and neurogaming. Neuronet and 

neurocommunications. 

Individual Task, 

Test 

18 

 

Individual Task grading is intended to show you how well you are progressing in learning 

the course material. Individual Task is due at the beginning of class time on the due date.  
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