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Description of the discipline Soil Science with the Fundamentals of Geology
(name)

this course is an introductory designed course for the Bachelor student, which provides the basic
concepts of all aspects of geology and soil science. It encompasses: Earth’s origin; internal and
external Earth’s dynamics; minerals and rocks — formation, composition, diagnostics and properties
changes; agronomic ores properties and application; anthropogenic influence on geologic environment.
The course presents the soil composition and genesis; physical, chemical, and biological properties;
soil water; classification and mapping; soil conservation; management practices; and soil fertility and
productivity (soil testing, use of fertilizers and liming), soil quality assessment. The course gives
practical experience as an aid in developing understanding of the minerals, rocks and soils as natural
bodies, the use of which has an influence on environmental, human society and life in general.

Area of knowledge, specialty, academic programme, academic degree

Area of knowledge H “Agriculture, forestry, fisheries and veterinary
medicine”

Academic degree Bachelor

Specialty HI “Agronomy”

Academic programme “Plant protection and quarantine ”
Characteristics of the discipline

Type Optional

Total number of hours 75

Number of ECTS credits 2.5

Number of modules 2

Course project (work) (if any) -

Form of assessment Exam

Indicators of the discipline
for full-time and part-time forms of university study

University study

Full-time Part-time

Year of study 2 -
Term 3 -
Lectures 15 hours -
Practical classes and seminars - -
Laboratory classes 30 hours -
Self-study 30 hours -
Number of hours per week for full-time 3 hours -
students

1.Aim, competences and expected learning outcomes of the discipline

Aim: demonstrate understanding of the theoretical basis behind geology and its related concepts;
diagnose mineral and rock properties; describe fundamental soil physical, chemical, and biological
properties and processes as well as the interactions among them that; govern soil formation; determine
soil suitability and capacity to perform various essential production and ecological functions; utilize
laboratory techniques to determine soil properties; be able to relate those fundamental soil properties
and processes to land use and soil management decisions and implications for soil sustainability,
function, and degradation.

Prerequisites of the discipline (if any):

1. Biophysics and Mathematics, 2. Information Technologies in Plant Protection, 3. Chemistry, 4.
Basic General Military Training, 5. History of Ukrainian Statehood, 6. Ethnocultural Studies, 7.
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Philosophy, 8. Ukrainian Language for Professional Purposes, 9. Foreign Language, 10. Physical
Education, 11. Occupational Safety and Life Safety, 12. Personal Legal Culture, 13. Botany, 14.
Breeding with the Fundamentals of Genetics, 15. Agrozoology, 16. Mites and Nematodes, 17. Crop
Production with the Fundamentals of Forage Production, 18. Fundamentals of Research Methods in
Plant Protection, 19. Mechanization of Technological Processes in Plant Protection, 20. Fundamentals
of Biotechnology in Plant Protection, 21. General Entomology, 22. General Phytopathology, 23.
General Mycology, 24. Fundamentals of Plant Quarantine, 25. Agricultural Entomology, 26.
Agricultural Phytopathology, 27. Forecasting the Development of Crop Diseases, 28. Weed Control,
29. Crop Pest Monitoring, 30. Plant Immunity, 31. Chemical Protection with the Fundamentals of
Agrotoxicology, 32. Economics, Entrepreneurship, and Management.

Competences acquired:

Integral competence (IC): - the ability to solve the difficult specialized tasks and practical problems of
professional activity in the protection and quarantine of plants or the application of basic theories and
methods of biology and agrarian sciences under the complex and uncertain conditions.

General competence (GC):

- GC 3 - knowledge and understanding of the field and understanding of professional activities;

- GC 7 - ability to learn and master modern knowledge and to find, process and analyze
information from different sources.

Special (professional) competence (SC):

— SC 8 - ability to comprehensively apply methods for the long-term regulation, development and
spread of pests to economically insignificant levels based on forecasting, economic thresholds
of harmfulness, efficacy of beneficial organisms, energy-saving and environmental
technologies that ensure reliable plant protection and environmental safety in accordance with
the WTO SPS Agreement and the provisions of European Union legislation.

Expected learning outcomes (ELO):

— ELO 4 — knowledge and understanding of mathematics and natural sciences to the extent
necessary for professional activities in plant protection and quarantine;

— ELO 16 - know the main historical stages in the development of the field.

2. Programme and structure of the discipline

Number of hours
. Full time
Names of content modules and topics = Including

Week | S Mec [Lab | Self
Modulel. Soil Genesis.
1. The Earth and geological processes. 2 - 5
2. Soil formation and soil processes. 2 - 5
3. Soil classification, taxonomy and morphology. 5 6 2 5
Mid-term exam 1 - - -
Total for Module 1 35 6 14 15
ule2. General Soil Science and Soil Geography.
4. Soil physics. 7 6 2 3
5. Soil chemistry. 9 6 2 4
6. Zonal soils of Ukraine. 11-13 7 3 4
7. Azonal and intrazonal soils of Ukraine. 15 6 2 4
Mid-term exam 2 - -
Total for Module 2 40 9 16 15
Total 15 75 15 30 30




3.Topics of lectures

No. Topic Hours
1. | The Earth and geological processes. 2
2. | Soil formation and soil processes. 2
3. | Soil classification, taxonomy and morphology. 2
4. | Soil physics. 2
5. | Soil chemistry. 2
6. | Zonal soils of Ukraine. 3
7. | Azonal and intrazonal soils of Ukraine. 2
4. Topic of laboratory (practical, seminars) classes
No. Topic Hours
1. Diagnostics of Physical Properties of Minerals. 4
2. Forms (categories) of soil water. Soil hygroscopic moisture determination. 2
3. International pipette method of soil texture determination. 4
4. The general rock properties and their formation 4
5. Soil organic matter determination. 4
6. Soil acidity determination. 4
7. Cation exchange capacity determination. 4
8. Soils of Ukraine. 4
5. Topics of self-study
No. Topic Hours
1. Working with soil genesis, morphology, properties, geography 13
2. Soil conservation, degradation and amendment 17
6. Methods of assessing expected learning outcomes:
— oral and written survey;
— interview;
— fest;
— defending laboratory works, projects;
— peer-to-peer assessment, self-assessment.
7. Teaching methods:
— problem-based method;
— practice oriented studying method,;
— case method;
— project education method;
— flipped classroom, mixed education method,;
— research based method;
— learning discussions and debates method;
— team work, brainstorm method.
8. Results assessment.

The student’s knowledge is assessed by means of a 100-point scale converted into the national grades
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according to the “Exam and Credit Regulations at NULES of Ukraine” in force.

8.1. Distribution of points by types of educational activities

Minerals.

Lecture 2. Soil formation and soil processes.

Laboratory work 2. Forms (categories) of soil water.
Soil hygroscopic moisture determination.

Lecture 3. Soil classification, taxonomy and
morphology.

Educational activity Results Assestsmen
Module 1. Soil Genesis.
Lecture 1. The Earth and geological processes. ELO 4. Understand Earth's -
Laboratory work 1. Diagnostics of Physical Properties of | landforms, develop the ability to 15

identify endogenous and exogenous

processes and their resulting -

landforms, recognize minerals and 15
rocks, and characterize Quaternary

deposits. Understand soil forming
factors and processes; master the

classification of water categories in

tléitt)lcj):gtgge\;vn?irrlraﬁ.olnnternatlonal pipette method of soil soil; assess plant-available water 20
— - - content; determine hygroscopic

Self-study 1. Working with Soil Genesis. moisture, soil texture, and organic 20

Module control work 1. matter. 30

Total for module 1 100

Module 2. General Soil Science and Soil Geography.

Lecture 4. Soil physics.

Laboratory work 4. The general rock properties and their
formation

Lecture 5. Soil chemistry.

Laboratory work 5. Soil organic matter determination.

Lecture 6. Zonal soils of Ukraine.

ELO 16. Know laboratory and field -

safety protocols; learn proper soil 10
sampling techniques; comprehend

the role of living organisms in soil -

organic matter accumulation; and 10

predict soil organic carbon content
using balance calculations.

Laboratory work 6. Soil acidity determination. 10
Laboratory work 7. Cation exchange capacity 10
determination.

Lecture 7. Azonal and intrazonal soils of Ukraine. -
Laboratory work 8. Soils of Ukraine. 10
Self-study 2. Working with soil properties and 20
geography.

Module control work 2. 30
Total for module 2 100
Class work M1 +M2)/2-0,7<70
Exam/credit 30

Total for year (Class work + exam) <100
Course project/work ‘ 100




8.2. Scale for assessing student’s knowledge

Student’s rating, points National grading (exam/credits)
90-100 excellent
74-89 good
60-73 satisfactory
0-59 unsatisfactory

8.3. Assessment policy

Deadlines and works that are submitted late without valid reasons will be assessed with a
exam retaking lower grade. Module tests may be retaken with the permission of the lecturer
rules if there are valid reasons (e.g. a sick leave).

Academic cheating during tests and exams is prohibited (including using mobile

integrity rules

devices). Term papers and essays must have correct references to the
literature used

Attendance is compulsory. For good reasons (e.g. illness, international

Attendance rules | internship), training can take place individually (online by the faculty dean’s

consent)

Q. Teaching and learning aids:

-e-learning course of the discipline: https://elearn.nubip.edu.ua/course/view.php?id=3296;
-lecture notes and presentations (in electronic form);

-textbooks, manuals, lab notes;

-methodological materials for the study of the discipline;

-summer training programme of the discipline.

10. Recommended sources of information

Textbooks:

1.

2.

Blanco, H., & Lal, R. (2023). Soil conservation and management. Springer Cham.
https://doi.org/10.1007/978-3-031-30341-8

Brady, N. C., & Weil, R. R. (2021). Elements of the nature and properties of soils (15"
ed.). Pearson Prentice Hall.

Kravchenko, Y. S. (2019). Geology with the principles of geomorphology: Part 1.
Dynamic geology. Center IT.

Petrenko, L., Berezhniak, M., Kravchenko, Y., Kozak, V., & Berezhniak, E. (2020). Soil
science with elements of geology. Komprint.

Petrenko, L., Berezhniak, M., Kravchenko, Yu., Tonkha, O., Berezhniak, le., & Bykova,
0. (2023). Soil science: Practical methods manual. NUBIPU Publishing Center.
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