
Course name: Soil chemistry and microbiology 

ECTS 5 
Course status facultative 
Course final assessment /evaluation of outcomes exam 
Prerequisite biology and chemistry at high school level 
 
Main field of study: 
Agriculture and Horticulture, Biology and Biotechnology (Erasmus+) 

Educational profile general academic 
Code of studies and education level bachelor/engineer (SI) or master of science (SM) 
Semester of studies winter 
Language of instruction English 
 
Course offered by: 

Name of faculty offering the course Faculty of Biotechnology and Horticulture 
Name of department offering the course Department of Plant Biology and Biotechnology 
Course coordinator dr hab. inż. Agnieszka Lis-Krzyścin 
 
Learning outcomes: 

Symbol of 
outcome 

Description of the learning outcome 
Reference to 
main field of 

study outcomes 

Area 
symbol* 

KNOWLEDGE – student knows and understands: 

SCM_W1 
the range of solid soil phase and composition of the soil set, identify 
the common primary and secondary minerals 

EPB2_W03 R 

SCM_W2 
the distinction between ion exchange, adsorption, dissolution, and 
precipitation reactions 

EPB2_W03 R 

SCM_W3 
the soil and environmental biogeochemical processes important for 
soil development and nutrients source 

EPB2_W03 R 

SCM_W4 
the indigenous microbiota of soils of different types, including 
bacteria and microscopic fungi 

EPB2_W01 
EPB2_W02 
EPB2_W03 

R 

SCM_W5 
the role of soil microbiota in environmental element cycling and soil 
formation 

EPB2_W01 
EPB2_W02 
EPB2_W03 

R 

SCM_W6 
the basic interactions between microorganisms and soil minerals, 
and plants 

EPB2_W01 
EPB2_W02 
EPB2_W03 

R 

SKILLS – student is able to: 

SCM_U1 distinguish between types of soils, describe their properties 
EPB2_U01 
EPB2_U06 

R 

SCM_U2 
determine carbon and humus content in soil (annealing and Tiurin 
methods) 

EPB2_U01 
EPB2_U06 

R 

SCM_U3 analyse the CEC 
EPB2_U01 
EPB2_U06 

R 

SCM_U4 
distinguish between microorganisms inhabiting unpolluted and 
contaminated soils 

EPB2_U01 
EPB2_U05 

R 

SCM_U5 
describe the most important soil microorganisms beneficial for plant 
growth 

EPB2_U01 
EPB2_U05 

R 

SOCIAL COMPETENCIES – student is ready to: 

SCM_K1 
work individually and in a team, respect their own and the work of 
others 

EPB2_K02 R 

SCM_K2 
take responsibility for state and development of the natural 
environment 

EPB2_K04 R 



SCM_K3 
take responsibility for the safety of their own work, work of others, 
and of the entrusted equipment 

EPB2_K05 R 

 
Teaching contents 

Lectures                                                                                                                                20        hours 

Topics  

Soil mineralogy. Weathering processes in soils. 
Phyllosilicates. Soil colloids. 
Chemistry of soil organic matter. 
Sorption in soils, ion exchange. 
Soil acidity. 
Microbiota of soils – preliminary characterization 
The role of microorganisms in biogeochemical element cycling, soil formation and properties 
Interactions between soil microorganisms, microorganisms and plants, and with soil minerals. Plant 
growth-promoting bacteria and fungi 
Soil microbial pathogens   
Microbiology of contaminated soils  

Accomplished learning outcomes SCM_W1-W6, SCM_K1 
Means of verification, rules and criteria of 
assessment 

test, presentation (70% share in the final assessment) 

Classes                                                                                                                       10   hours 

Topics 

Determination of carbon and humus contents in soils 
Analyze of CEC 
Isolation, frequency determination and preliminary characterization of autochthonous 
microorganisms from different soil samples.  

Accomplished learning outcomes SCM_U1-U5, SCM_K1-K3 
Means of verification, rules and criteria of 
assessment 

class reports (30% share in the final assessment), 
essay on a selected topic 
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Structure of learning outcomes 

Area of academic study: agriculture and horticulture 5.0 ECTS** 
 
Structure of student activity 

Contact hours 35    hrs. 1.4 ECTS** 
Including:               lectures 20   hrs.   
                              classes and seminars 10   hrs.   
                              consultations 3   hrs.   
                              participation in research …   hrs.   
                              obligatory traineeships …   hrs.   
                              participation in examination  2   hrs.   
e-learning …   hrs. …. ECTS** 
student own work 90   hrs. 3.6 ECTS** 



*areas of academic study in the fields of: P – biological sciences; R – agriculture and horticulture 
** stated with an accuracy to 0.1 ECTS, where 1 ECTS = 25 - 30 hours of classes 

 


