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The aim of the discipline - is to familiarize students with the basic modern views on the peculiarity of
the structure of the deep Tectonosphere and the Hydrosphere and the existing mechanisms for the
transfer of matter (including hydrocarbons) and energy. The subject of study is the establishment of
interrelationships between physical fields and environmental parameters that determine the
processes of solute transport in the deep zones of the Earth.

Preliminary requirements:
1. basic knowledge of tectonics, the basics of geophysics, hydrogeology, geology of oil and gas
2. the level of English proficiency not lower than B1.

Annotation of discipline:

Academic discipline "Earth's Deep Underground Hydrosphere™ that integrates the principles of classical
natural sciences is part of education and professional training program for the education level
"master" branch of knowledge 10 - Natural Science of specialty 103 - Earth Sciences

Educational program: Petroleum Geology.

This discipline is obligatory for educational program "Petroleum Geology".

The discipline is taught in the 1nd semester of 1 year Master’s degree program in volume - 120
hours (4 credits ECTS) including lectures - 24 hours, practical classes - 14 hours, consultations - 2
hours, self-study work - 80 hours. The course content provides two modules and two module tests.
The discipline is finished by test.

The tasks of the discipline — to highlight the following issues:
o planetary deep geological and geophysical section of the Earth;
o global structures and fluid systems and their distribution;
o methods of study of deep processes;

o the nature of the connections between the parameters of the medium (permeability, porosity,
temperature, pressure);

o the mechanisms of transport of matter (solutions) and energy (heat fluxes);
o links between hydrogeological parameters and seismic activity, induced seismicity.

The achievement of the stated educational goals will facilitate the acquisition of the
following general competences by students:

- Ability to work in the international context. Ability for writing and verbal communication
in Ukrainian and foreign languages.

- Knowledge of modern principles of nature management, interaction of nature and society
with the use of rational use of natural resources, environmental aspects and basics of
environmental legislation.

- Understanding of a planet as a unique single system, the most important issues of its inner
structure and evolution.

- Knowledge of the basic modern principles of the fundamental sciences regarding the origin,
development and structure of the universe, the ability to apply them to form a worldview.



The results of study:

and in global information by specialty.

Percentage
 Learning results o Methods of | , . | N the final
(1. to know; 2. be able to; 3. communication; 4. teaching and assessment
autonomy and responsibility) learning methods of the
discipline
1.1 |planetary geological and geophysical|Lecture, Paperwork [5%
section and the limits of distribution of the|practical class
fluids of the corresponding composition;
1.2 |the nature of the connections between the | Lecture, Paperwork |5%
parameters of the medium (permeability, | practical class
porosity, temperature, pressure);
1.3 |mechanisms of transport of matter (soluts) | Lecture, Paperwork |10%
and energy (heat flows); practical class
1.4 |the main interconnections between the|Lecture, Paperwork |10%
processes of mass transport and heat|practical class
transport in the deep layers of the Earth,
including the petroleum system
1.5 |Physical-geological  preconditions  of|Lecture, Paperwork | 10%
interconnections of seismic processes and | practical class
hydrogeological conditions of
environment. Induced seismicity
1.6 |general principles of choice and|Lecture Paperwork [10%
substantiation of liquid filtration models in
the deep layers of the Earth
2.1 |use the data of geothermal research in the|Lecture, Paperwork [15%
study of the deep hydrosphere, the|practical class
formation of deposits of thermal waters
and hydrocarbons;
2.2 |to identify "masking" effect of relief and |lecture Paperwork [10%
aquifers on local parameters of a heat flow
2.3 |to plan the integrated assessments of the|lecture Paperwork [5%
impact of anthropogenic pressure on the
induced seismicity;
3.1 |Ability to communicate in a foreign|practical class Paperwork |15%
language (English).
4.1 |Ability to work in an international context|practical class Paperwork |5%




The correlation of the learning outcomes of the discipline with the “Petroleum Geology”
program results

Learning outcomes
of the
discipline| 1.1 | 1.2 |13 |14 |15 |16 |2.1|2.2 |23 |31 |41
Program
learning outcomes

To analyze the features of
natural and anthropogenic
systems and objects of the
Earth's Geospheres, taking
into account oil and gas
potential of the subsoil

To apply their own
knowledge to identify and
solve problems and make + + | + | + + | + | +
informed decisions in the
Earth sciences.

To be able to communicate
with specialists and experts
of different levels of others
field of knowledge,
including in the international
context, in the global
information environment.

To be able to carry out
environmental  assessment,
audit, licensing, and
certification ~ of  natural
resources; predict  the
development of + +
environmental,

technological, economic and
social ~ consequences  at
individual sites of nature
management.

Structure of discipline: lectures, seminars, self-studying work of student
Scheme of grading forms:
Form of student evaluation:

- semester grading:
1. Control test - (min - 6, max - 10 grades)
2. Control test - (min - 6, max - 10 grades)
3. Works paper and oral reports (min - 32, max - 60 grades)
- final assessment ( modular test) in form of the written test (min - 12 , max - 20 grades)



Final evaluation is in the form of a final test (total score of discipline (maximum 100 grades) is
defined as the sum for the systematic work during the semester).

Final evaluation based on the results of the student's work throughout the semester.
Procedure and evaluation system

Semesters grades Modular test Final grade
Min 48 12 60

Max 80 20 100

For students who have obtained total grades less than critically-calculated minimum of 20
grades repeated control test is obligatory for taking the test. The modular test cannot be less than 12
grades in order to obtain a general positive assessment for the course.

Grading: For admission to the final grading it is obligatory: 1) to pass two control tests; 2) to
prepare six oral reports, which can be presented in the form of presentations and abstracts. The final
grading is carried out in the form of written modular test.

Assessment:
Conformity scale
Passed 60-100
Fail 0-59
STRUCTURE OF THE DISCIPLINE
PLAN OF LECTURES AND SEMINARS
Hours
# Theme Self -
Lectures | Seminars| studying
work
Module 1. Internal heat and matter
1 Theme 1. Introduction. Earth as an evolving Planet. 2 2 8
2 Theme 2. Earth’s internal heat. Heat flow. 4 2 14
3 Theme 3. Geothermal Processes. 4 2 10
4 Theme 4. Fluids in the crust. Petroleum system. “windows” of 6 5 12

hydrocarbon generation .

Test 1

Module 2. Concept of the system of natural circulation of groundwater and consequences of violation of its
functioning from anthropogenic activities

5 Theme 5. Conceptualizing Groundwater Systems. Sources of water 2 2 10
on a planet
Theme 6. Relationship between hydrological condition and seismic

6 o o 4 2 14
activity. Induced seismicity.

7 Theme 7. Solute transport 2 2 10
Test 2
Modular test 2

Total 24 14 80




Total hours of the discipline - 120, that include:

Lectures — 24 hrs

Practical classes - 14 hrs
Consultations - 2 hrs
Self-studying work - 80 hrs
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