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Aim of the discipline — to introduce students with general principles and concepts about the Earth
as integrated planetary system that consists of different components — lithosphere, core, mantle,
hydrosphere and atmosphere. These interconnected components act as a whole system from the
point of view of planetary evolution of the Earth in time and space.

Preliminary requirements:
1. knowledge of the theoretical foundations of regional and global geology
2. be able to analyze current ideas about earth evolution in time and space

Annotation of discipline:

The academic discipline encompasses a comprehensive set of modern concepts concerning the
origin, development, and structure of the Universe, the Solar System, and the Earth. During the
course, students become familiar with the most well-known theories and hypotheses regarding the
formation of the Early Earth and its internal structure. Special attention is devoted to the
differentiation of matter (the atmosphere, oceans, and continents) during various stages of Earth’s
evolution and its influence on the formation of different types of mineral deposits. The course also
extensively discusses the results of studying the geological history of the planet using absolute and
relative dating methods of rock complexes and individual minerals. Students have the opportunity to
analyze the Earth as an integrated system and to independently explore the most significant
problems of its structure and development.

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

o ideas about the Earth as a unique planet of the Solar system;
o current ideas about evolution of the early Earth;
o peculiar features of Hadean period of Earth evolution;
o typical characteristics of Archean cratons with Ukrainian Shield as one of the examples;
o formation of supercontinents during Proterozoic and associated events;
o modern style plate tectonics as tectonic regime typical of Phanerozoic time of Earth evolution
The results of study:
Percentage in
Results Methods of teaching | Assessment the final
(1. to know; 2. to be able to) and learning methods assessment of
the discipline
1.1 | Current ideas about Earth evolution in time and Lecture Seminar up to 10 %
space
1.2 Curren.t ideas about Earths in the Solar system and Lecture Seminar up 10 10 %
the Universe
1.3 | Current ideas about meteorite classification and
primitive Earth composition, giant impact model and | Lecture Seminar upto 10 %
Moon formation.
1.4 | Current ideas about Hadean Earth — Earth’s core
formation, terrestrial magma oceans, early Earth Lecture Seminar up to 10 %
crust
1.5 | Current ideas about Archean Earth — cratons,
greenstone belts, komatiites, reduced atmosphere, Lecture Seminar up to 10 %
flat sugduction and sugduction mode;
1.6 | Current ideas about Earth in Proterozoic —
supercontinental 'cyc{es, atmosphere oxygeﬁat.lon Lecture Seminar up to 10 %
(GOE — great oxidation event), global glaciations
(snowball Earth)
1.7 | Current ideas about Earth in Phanerozoic — modern
style plate tectonics, large igneous provinces, mass | Lecture Seminar up to 10 %
extinction events
2.1 Analy%e generql tr.ena.'s, features and peculiarities of Seminar Seminar up 10 10 %
Earth’s evolution in time and space




2.2 |Analyze geological paper published in current
periodicals in English with following preparation of |Seminar Seminar up to 10 %
brief summary;

2.3 |Prepare a presentation in English about
fundamental principles of geology with using
computer technology and acquire the ability to
present a presentation to the audience.

Seminar Seminar upto 10 %

Structure of discipline: lectures, seminars, independent study of students.

Learning Outcomes and scheduled results of tuition:

Learning Outcomes
1.1 1.2|1.3/1.4|1.5/1.6|1.7|2.1|2.2| 2.3
Program results of the tuition

POI. To analyze the development and structure of
geological systems, the features of the structure, |+ |+ |+ |+ |+
distribution and formation of mineral deposits.

PO7. To know modern methods of research of the
geological environment and mineral resources, to be| + | + | + | + + |+ | +
able to apply them in industrial and research activities.

Scheme of grade formation:

Forms of students’ knowledge evaluation:

1. Semester grading:
1) Modular test 1 — (min - 6, max - 10 points)
2) Modular test 2— (min - 6, max - 10 points)
3) Presentations — (min - 38, max - 60 points)

2. Final assessment in form of written final test (min - 12, max - 20 points). Maximum score is
20 points, boundary minimum score is 12 points. During the test, the degree-seeking student
provides information about the Earth as a unique planet in the Solar System and modern ideas about
the evolution of the Early Earth; demonstrates knowledge of the Earth's evolution over geological
time, models of plate tectonics, and movement of supercontinents.

The final assessment in the form of written final test is not mandatory; if the applicant refuses to
participate in this form of assessment, the applicant will not receive the corresponding points for
the final assessment.

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

Final grade is based on the results of the student's work as the sum (simple or weighted) of points
for systematic work throughout the semester.

Procedure and evaluation system

Semesters points Final test Final grade
Min 48 12 60
Max 80 20 100

Students that obtained total grade less than critically-calculated minimum of 40 points are not
permitted to taking the final test.



Grading: Control is carried out according to the modular rating system and includes:
preparation and presentation of reports at seminars and completing two modular tests. The final
assessment is carried out in the form of a written final test.

Compliance scale
Passed 60-100
Fail 0-59

STRUCTURE OF THE DISCIPLINE
PLAN OF LECTURES AND SEMINARS

Hours
N Theme Indepen
Lectures |Seminars| dent
study
Module 1. Formation of the Earth as planetary system
1 | Theme 1. Earth as evolving planetary system. 2 2 8
2 | Theme 2. Earth in the Universe 2 2 8
3 | Theme 3. Solar system and origin of the Earth 2 2 8
4 | Theme 4. Early Earth and the Moon 2 2 6
Modular test 1 2
Module 2. Earth’s evolution in geologic time
5 | Theme 5. Hadean Earth. Magma ocean and early crust 2 2 10
6 | Theme 6. Archean Earth. Greenstone belts and cratons 2 2 8
7 Theme 7. Prpterozoic and Phanerozoic Earth. quercontinents in ) ) 3
the Earth’s history and modern style plate tectonics
Modular test 2 2
Total 14 14 60

Total hours of the discipline — 90, that include:
Lectures — 14

Seminars — 14

Consultations — 2

Independent study — 60

Themes for the independent study:

The Universe evolution in time — stages and their characteristics.

Classification of meteorites — chondrites, achondrites, iron meteorites and stony irons.
Models and mechanisms of the Earth’s core formation.

Prebiotic chemistry and the emergence of life on the Earth.

Ancient Archean life — molecular fossils, stromatolites.

Major Proterozoic meteoritic impacts.

Mass extinction events in Phanerozoic
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