
  



 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



The aim of the discipline - is to familiarize students with various types of unconventional sources 

of hydrocarbons in the world, with the structure and characteristics of potentially promising shale 

basins of the world, most important oil and gas-bearing regions of Ukraine, and promising 

stratigraphic complexes, methods of their research and evaluation.  Familiarization with the 

methods and technologies of studying and developing unconventional sources of hydrocarbons. 

Improving professional English skills. 
 

 

Preliminary requirements: 

1. basic knowledge of physics, chemistry (at the level of non-major specialties of higher 

education institutions); basics of petrophysics, petrography of sedimentary rocks, basics of 

oil and gas extraction technology;  English language proficiency. 
2. Successful mastering of the disciplines "Geochemistry of oil and gas", "Geology of oil and 

gas bearing basins of Ukraine", "Modelling of mineral deposits", "Hydrogeophysics", 

"Earth's Deep Underground Hydrosphere".basic knowledge of tectonics, the basics of 

geophysics, hydrogeology, geology of oil and gas. 

3. Have basic skills in working with a personal computer. 
 

Annotation of discipline:  

The discipline is focused on the study of geological features of unconventional sources of 

hydrocarbons - shale rocks, compacted reservoirs, combustible gases of coal basins. A 

"hydrocarbon revolution" took place in the world, which led to a significant redistribution of gas 

and oil supply sources, a change in priorities - geological, energy, economic, political, ecological, 

social aspects. The peculiarities of placement in the earth's crust and within individual oil and gas 

bearing basins of strata containing unconventional hydrocarbons are considered. The educational 

discipline covers all important issues related to the origin, genetic types of deposits of 

unconventional sources of hydrocarbons, their distribution, methods of study, as well as existing 

technologies for the development of shale gas and oil deposits, methane of coal basins, 

combustible gases of compacted reservoir rocks. Academic discipline is taught in English, adapted 

and aimed at increasing the students' level of professional English. 

 

 

The tasks of the discipline – to highlight the following issues:  

o classification and geological features of unconventional accumulations/sources of 

hydrocarbons;  

o origin, genetic types of deposits of unconventional sources of hydrocarbons; 

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

-  Knowledge of methodological knowledge regarding the evaluation of promising 
resources of unconventional sources of hydrocarbons; 

- Basic knowledge of ensuring environmental safety and environmental monitoring during 

geological exploration and industrial development of unconventional hydrocarbon 

deposits; 

- Ability for verbal communication in foreign language.  

 

 



The results of study:  

 

Learning results  
(1. to know; 2. be able to; 3. communication; 4. 

autonomy and responsibility) 

Methods of 
teaching and 

learning 

Assessment 
methods 

Percentage 
in the final 
assessment 

of the 
discipline 

1.1 Modern problems of unconventional sources 

of hydrocarbons in Ukraine and the world, 

taking into account environmental aspects;  

Lecture,  Self-

studying work 

Paperwork, 

 
 up to 5% 

1.2 Modern research methods of potentially 
oil and gas-bearing structures and strata, 
promising for the detection of oil and gas 
deposits in low-permeable rocks (shales, 
mudstones, siltstones, and sandstones);  

Lecture,  Self-

studying work 
Paperwork, 

 
up to 5% 

1.3 Peculiarities of genesis and placement of 
unconventional hydrocarbon deposits in 
sedimentary strata and methane deposits 
in coal basins;  

Lecture,  Self-

studying work 
Paperwork up to 5% 

2.1 
 

To apply knowledge and necessary 
practical skills in the organization and 
research of low-permeable potential oil-
and-gas-bearing rocks 

Lecture,  Self-

studying work 
Paperwork up to 5% 

2.2 To design, organize and carry out field and 
chamber work, laboratory research of 
promising objects for unconventional 
types of hydrocarbon raw materials. 

Lecture,  Self-

studying work 
Paperwork  up to 5% 

3.1 Ability to communicate in a foreign 
language (English). / 
The ability to communicate with 
specialists and experts of various levels in 
other fields of knowledge 
Здатність спілкуватися з фахівцями та 

експертами різного рівня інших галузей 

знань. 

Lecture,  Self-

studying work 
Paperwork up to 5% 

3.2 Ability to work in an international context 
and in global information by specialty. / 
The ability to work in an international 
context and in a global information 
environment by profession. 
Ability to write and speak in Ukrainian 
and foreign languages. 
Здатність працювати в міжнародному 

контексті та в глобальному 

інформаційному середовищі за фахом.  

Здатність до письмової та усної 

комунікації українською та 

іноземними мовами. 

Lecture,  Self-

studying work 
Paperwork up to 5% 

4.1 Ability to adapt and act in a new situation 
associated with the use of unconventional 

Lecture,  Self-

studying work 
Paperwork up to 5% 



Learning results  
(1. to know; 2. be able to; 3. communication; 4. 

autonomy and responsibility) 

Methods of 
teaching and 

learning 

Assessment 
methods 

Percentage 
in the final 
assessment 

of the 
discipline 

sources of hydrocarbons. Ability to act 
socially responsibly and consciously. 

4.2 Ability to develop and manage projects in 
the field of studying structures and 
stratons potentially promising for 
unconventional sources of hydrocarbons  

Lecture,  Self-

studying work 
Paperwork up to 10% 

Structure of discipline: lectures, self-studying work of student 

 
 

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

Learning outcomes 
 of the  

discipline  
Program  
learning outcomes 

1.1 1.2 1.3 2.1 2.2 3.1 3.2 4.1 4.2 

(PR01) To analyze the features of natural and anthropogenic systems and 
objects of the Earth's Geosphere, taking into account the oil and gas 
potential. 

+ + +  + + +  + 

(PR02) To apply one's own knowledge to identify and solve problematic 

issues and make informed decisions in the field of Earth sciences. 
+  + + +     

(PR03) To be able to communicate with specialists and experts of various 

levels in other fields of knowledge, including in an international context, in a 

global information environment. Ability to write and speak in Ukrainian and 

foreign languages. 

     + + +  

(PR 14) To perform resource assessment and calculation of reserves of oil, 

combustible gases, gas condensate. 
   + +    + 

 

 

Scheme of grading forms: 

   Form of student evaluation:  

- semester grading:  

1.    Control work #1 - (min - 12, max - 20 grades)     

2.    Control work #2 - (min - 12, max - 20 grades)     

3.    Control work #2 - (min - 12, max - 20 grades)   

- final assessment 

The final evaluation is conducted in the form of a written & oral exam: the maximum score is 

40 points, minimal score is 24 points. During the exam, the student provides information on the 

main types of unconventional sources of hydrocarbons, their distribution in Ukraine and the world, 

studying methodology, ecological aspects of the development of unconventional hydrocarbon 

deposits using the acquired knowledge and skills. The exam is held in English. 

 Final assessment in the form of an exam is mandatory. 

The results of students' educational activities are evaluated on a 100-point scale. 

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



Procedure and evaluation system  

 Semesters grades Exam Final grade 

Min 36 24 60 

Max 60  40 100 

A student is not admitted to the final assessment in the form of an exam if he scored less than 

20 points during the semester. 

Grading: For admission to the final grading it is obligatory to complete 3 written control 

papers. The final grading is carried out in the form of written and oral exam. 

Assessment:  

Conformity scale 

 

Відмінно / Excellent 90-100 

Добре / Good 75-89 

Задовільно / Satisfactory 60-74 

Незадовільно / Fail 0-59 
 

 

STRUCTURE OF THE EDUCATIONAL DISCIPLINE THEMATIC  
PLAN OF LECTURES AND INDEPENDENT LESSONS 

 

# Theme 

Hours 

Lectures 
Self –

studying 
work 

Chapter 1. Basic information about hydrocarbon deposits associated with shale formations, 

coal deposits, and tight reservoirs 

1 
Introduction 

Theme 1.   Unconventional hydrocarbons: origin and classification 
2 4 

2 Theme 2. Shale oil and gas. Gas deposits in compacted collectors. 4 4 

3 Theme 3. Methane of coal basins. 2 4 

4 
Theme 4. Geological and geographical features of the distribution of 

hydrocarbon deposits of unconventional type. 
2 8 

  Control work #1  2 

Chapter 2 Methods of research and assessment of the resource base of hydrocarbons of 

unconventional fields / deposits. Petrographic and petrophysical features of gas shale and 

compacted reservoirs 

5 

Theme 5. Petrographic and petrophysical features of reservoir rocks 

of unconventional type hydrocarbon deposits. Geophysical 

methods of diagnostics of hydrocarbon deposits of 

unconventional type. 

4 4 

6 
Theme 6. Methods of estimating resources and reserves of 

hydrocarbons of unconventional fields / deposits. 
2 4 

7 

Theme 7.  Peculiarities of the development of hydrocarbon deposits 

of unconventional type. Methods of control over the 

development of deposits. 

2 8 

 Control work #2  2 

Chapter 3 Environmental aspects of exploration, study and development of unconventional 

hydrocarbon deposits  

8 Theme 8.   General ecological, social and political consequences of 4 8 



increasing the resource base and volumes of hydrocarbon 

production from non-traditional types of deposits in the 

world. 

9 

Theme 9.  Environmental aspects of prospecting, exploration and 

development of shale gas (oil) and gas tight reservoirs. 

Environmental risk assessment. 

4 4 

10 

Theme 10.  Environmental aspects of exploration and development of 

gas fields of coal basins. Evaluation of environmental 

differences. 

2 6 

 Control work #3  2 

 Total 28 60 

 

Total hours of the discipline – 90, that include: 

Lectures – 28 hrs  

Consultations - 2 hrs 

Self-studying work - 60 hrs 
 

RECOMMENDED LITERATURE: 
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ADDITION №1 

 

to the working program of the academic discipline: 

«GEOLOGY AND UNCONVENTIONAL HYDROCARBONS 

RESEARCH» 
 

Branch of knowledge 10 Natural Sciences 
Training direction 
(Specialty) 

103 Earth Sciences  

Educational level master 
Educational program  “Petroleum Geology” 

Semester 2 

Number of credits ECTS  3  

Number of people 5 
 

STRUCTURE OF THE DISCIPLINE  
PLAN OF LECTURES AND INDEPENDENT LESSONS 

 

# Theme 

Hours 

Lectures 
Self –

studying 
work 

Chapter 1. Basic information about hydrocarbon deposits associated with shale formations, 

coal deposits, and tight reservoirs 

1 
Introduction 

Theme 1.   Unconventional hydrocarbons: origin and classification 
4/6* 4/6* 

2 Theme 2. Shale oil and gas. Gas deposits in compacted collectors. 4/6* 4/6* 

3 Theme 3. Methane of coal basins. 6/6* 6/6* 

4 
Theme 4. Geological and geographical features of the distribution of 

hydrocarbon deposits of unconventional type. 
6/8* 6/8* 

  Control work #1 2/2* 2/2* 

Chapter 2 Methods of research and assessment of the resource base of hydrocarbons of 

unconventional fields / deposits. Petrographic and petrophysical features of gas shale and 

compacted reservoirs 

5 

Theme 5. Petrographic and petrophysical features of reservoir rocks 

of unconventional type hydrocarbon deposits. Geophysical 

methods of diagnostics of hydrocarbon deposits of 

unconventional type. 

4/6* 4/6* 

6 
Theme 6. Methods of estimating resources and reserves of 

hydrocarbons of unconventional fields / deposits. 
4/6* 4/6* 

7 

Theme 7.  Peculiarities of the development of hydrocarbon deposits 

of unconventional type. Methods of control over the 

development of deposits. 

6/8* 6/8* 

 Control work #2 2/2* 2/2* 

Chapter 3 Environmental aspects of exploration, study and development of unconventional 

hydrocarbon deposits  

8 

Theme 8.   General ecological, social and political consequences of 

increasing the resource base and volumes of hydrocarbon 

production from non-traditional types of deposits in the 

world. 

4/2* 6/6* 



9 

Theme 9.  Environmental aspects of prospecting, exploration and 

development of shale gas (oil) and gas tight reservoirs. 

Environmental risk assessment. 

4/2* 6/6* 

10 

Theme 10.  Environmental aspects of exploration and development of 

gas fields of coal basins. Evaluation of environmental 

differences. 

2/1* 6/8* 

 Control work #3  2/2* 

 Total 28/17* 60/72* 

 

Total hours of the discipline – 90, that include: 

Lectures – 28 hrs/17*hrs 

Consultations - 2 hrs/3* hrs 

Self-studying work - 60 hrs/72* hrs 
 

 


