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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. 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

3/1aTHICTh CHUIKYBAaTHUCA 3 (axiBISIMH Ta
eKCIepTaMM PI3HOIO PIBHA IHIIMX Taiysei
3HaHb.

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.

3/1aTHICTh MpaIioBaTH B MDKHAPOJIHOMY
KOHTEKCTI Ta B rI100amTsHOMY
1H(popMaLIHHOMY CepeIOBHILI 3a (paxoMm.
31aTHICTh O MNHUCHBMOBOI Ta YCHOI
KOMYHIKaIi YKPalHCBKOIO Ta
1HO3€MHUMH MOBaMH.

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

Lecture, Self-
studying work

Paperwork

up to 5%

4.2

Ability to develop and manage projects in

Lecture, Self-

Paperwork

up to 10%




Percentage

Learning results Methods of | , ... |inthefinal
(1. to know; 2. be able to; 3. communication; 4. | teaching and assessment
autonomy and responsibility) learning methods of the
discipline

the field of studying structures and |studying work
stratons  potentially promising for
unconventional sources of hydrocarbons

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

The correlation of the learning outcomes of the discipline with the

“Petroleum Geology”program results

Learning outcomes
of the
discipline
Program
learning outcomes

1.1)1.2|1.3(2.1{2.2|3.

PRO1 To analyze the features of natural and anthropogenic systems and
objects of the Earth's Geosphere, taking into account the oil and gas potential.

(PR0O2) To apply one's own knowledge to identify and solve problematic
issues and make informed decisions in the field of Earth sciences.

(PRO3) 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.

(PRO6) Be able to conduct environmental assessment, auditing, licensing, and
certification of natural resource use, as well as forecast environmental,
technological, economic, and social impacts at specific natural resource
management sites.

(PRO7) Demonstrate knowledge of modern methods of studying the Earth and
its geospheres and be able to apply them in professional and research
activities.

(PR11) Apply educational technologies and teaching methods in Earth
sciences in educational institutions.

The correlation of the learning outcomes of the discipline with the

“Geophysics”program results

Learning outcomes
of the

discipline|1.

Program
learning outcomes

.2(3.1(3.2|4.1|4.2

(PRO2)Apply their knowledge to identify and solve problems and make
informed decisions in the Earth sciences, including geophysical
surveys, geological interpretation of geophysical survey data, and
modeling of geological features based on geophysical data.

(PRO7) Know modern methods of studying the Earth and its geospheres
and be able to apply them in production and research activities and be
able to use geophysical research to study the upper part of the Earth's
crust and its sedimentary layer.

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

Binminno / Excellent 90-100
Hoope / Good 75-89
3anoBisibHo / Satisfactory 60-74
Heszanosinbuo / Fail 0-59

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

Hours
Self —
” Theme Lectures | studying
work

Chapter 1. Basic information about hydrocarbon deposits associated with shale formations,
coal deposits, and tight reservoirs

Introduction

! Theme 1. Unconventional hydrocarbons: origin and classification 2 !
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 ) 8

hydrocarbon deposits of unconventional type.

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




Theme 5. Petrographic and petrophysical features of reservoir rocks
of unconventional type hydrocarbon deposits. Geophysical
methods of diagnostics of hydrocarbon deposits of
unconventional type.

Theme 6. Methods of estimating resources and reserves of
hydrocarbons of unconventional fields / deposits.

Theme 7. Peculiarities of the development of hydrocarbon deposits
of unconventional type. Methods of control over the 2 8
development of deposits.

Control work #2 2

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

hydrocarbon deposits

Theme 8. General ecological, social and political consequences of
increasing the resource base and volumes of hydrocarbon

8 production from non-traditional types of deposits in the 4 8
world.
Theme 9. Environmental aspects of prospecting, exploration and
9 development of shale gas (oil) and gas tight reservoirs. 4 4
Environmental risk assessment.
Theme 10. Environmental aspects of exploration and development of
10 gas fields of coal basins. Evaluation of environmental 2 6
differences.
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

Basic:

1.

RECOMMENDED LITERATURE:

Kapnenko O.M., Kpouak M. /1., baiicaposuu .M. AktyaibHi mpo0siemMu HadTora3zopoi reosorii. K.,
2017. 101 c.

Muxaiuios B.A., Kapnenko O.M., Orap B.B. Hadta i ra3 cmanneBux mnopix, yUIiTbHEHHX
KOJIGKTOPiB, METaH BYTriIbHUX OaceiiniB. Hapuansamii nocionuk. K.: «Hika-Lentpy, 2015. — 374 c.
Herpanumiitai mxepena ByrieBoaHiB Ykpainu. Ku. 1. Hetpaaumiiini mkepesa ByrjeBOIHIB: OIS
npobnemu / Kyposeus [.M., Muxaiinos B.A., 3eiikan O.10. Ta in. — K.: Hika-uentp, 2014. — 210 c.

Herpanuniiiai mkepena ByrieBoaHiB Ykpainu. Ku. Il. 3aximauit HadrorazoHocHuil perioH /
Kpyncekwuii F0.3., Kyposeup [.M., CenbkoBebkuii FO.M. Ta in. — K.: Hika-ientp, 2014. — 400 c.
Herpaauuiiiai mxepena ByrneBogHiB Ykpainu. Ka. Ill. IliBaennuii HadTOra3oHOCHUH perioH /

Muxaiinos B.A., Kyposeur .M., CenbkoBcrkuii 0.H., Bmksa C.A., I'puropuyk K.I'., 3arniTko
B.M., Tnigeup B.II., Kaprnenko O.M., Kypoeeup C.C. — K.: BIII «KuiBcbkuii yHiBEpCHUTETY,
2014. - 222 c.

Herpaauuiiini mxepena ByrineBogHiB Ykpainu. Ka. IV. Cxigauii HadTOra30HOCHHMH perioH:
aHAIITAYHI gocmipkeHHs / MuxaiinoB B.A., Bmwxea C.A., 3arnitko B.M., B.B. Orap, O.M.
Kaprienko Ta in. — K.: BIIL] «KuiBcbkuii yHiBepcuTeT», 2014. — 484 c.

Herpapuuiiini  mkepena ByrneBogHiB  Ykpainn. Ka. VII. Meran ByriibHEX pOJOBHIL,
ra3oriiiipaTv, iMOaKTHI CTPYKTYpPHY 1 HaKJIaJeHi 3amaauHu YKpaiHcbkoro mura / Muxaiinos B.A.,
3eiikan O.10., Koans A.M. Ta in. — K.: Hika-tieatp, 2013. — 368 c.

Dyni J. R. Geology and Resources of Some World Oil-Shale Deposits Scientific. U.S. Geological
Survey, Reston, Investigations Report 2005-5294. Virginia, 2006. 1-42.



10.

11.
12.

13.

14.

15.

16.

From Oil-Prone Source Rock to Gas-Producing Shale Reservoir — Geologic and Petrophysical
Characterization of Unconventional Shale-Gas Reservoirs / Q. R. Passey, K. M. Bohacs, W. L.
Esch, R. Klimentidis, and S. Sinha. ExxonMobil Upstream Research Co. Copyright 2010, Society
of Petroleum Engineers. 1-29.

Fellous Jean-Lous, Gautier Catherine. Les gaz de schiste. Nouvel Eldorado ou impasse? ODILE
Jacob, Paris, 2013

Gordon D. Understanding Unconventional Qil // Energy and Climate, 2012. - P. 1-25.

Mineralogy and facies variations of Devonian and Carboniferous shales in the Ukrainian Dniepr-
Donets Basin / David MISCH, Eva WEGERER, Doris GROSS, Reinhard F. SACHSENHOFER,
Alessandra RACHETTI, Reinhard GRATZER. . Austrian Journal of Earth Sciences. VVolume
111/1. 2018. 15-25.
file:///D:/DOCUM/%D0%9B%D0%B8%D1%82%D0%B5%D1%80%D0%B0%D1%82%D1%83
%D1%80%D0%B0/Mineralogy_and_facies_variations_of Devonian_and_C.pdf

Simenson, A.L. Depositional facies and petrophysical analysis of the Bakken Formation, Parshall
field and surrounding area, Mountrail County, in North Dakota. Rocky Mountain Association of
Geologists publication. The Bakken-Three Forks Petroleum System in the Williston Basin, 2011 /
A.L.Simenson, S.A.Sonnenberg, R.M.Cluff I pp. 48-101.
https://core.ac.uk/download/pdf/230456658.pdf

Steptoe Anne Petrofacies and Depositional Systems of the Bakken Formation in the Williston
Basin, North Dakota. Graduate Theses, Dissertations, and Problem Reports. 3524. 2012.
https://researchrepository.wvu.edu/etd/3524

Tissot B.P., Welte D.H. Petroleum Formation and Occurrence. 2nd Edition, Springer-Verlag,
Berlin. 1984. 1-699.

Van Krevelen D.W. Coal. Elsevier science, 1993. Vol. 3. 514 p.
https://openlibrary.org/books/OL1147163M/Coal--typology_physics_chemistry_constitution

Additional:

1.

An unconventional gas future for the Donets coal basin / V. Pryvalov, R. Sachsenhofer, O. Panova,
A. lzart. T'eonor Ykpainuy, 2. 2012. 152-157.
https://www.academia.edu/51232446/An_unconventional_gas_future_for_the_Donets_coal_basin
Karpenko O., Mykhailov V., Baysarovych I. Location of gas-saturated objects of unconventional
types in the well sections by the well-logging data. Monitoring 2019 Conference - «Monitoring of
Geological Processes and Ecological Condition of the Environment». 2019. — Kyiv.

Karpenko O., Ohar V., Karpenko I. Total Organic Carbon and Gamma Radioactivity Distribution
of the Rudov Beds Formation within the Area Adjusted to Yablunivske O&G Field (Dnieper-
Donets Basin). XIX mixHap. Hayk.koH(. "['eoinpopmaruka: TeopeTudHi Ta MPUKIAIHI acrieKT",
(Kwuis, 2020).

Karpenko O., Ohar V.V., Karpenko 1.0O., Bezrodna I.M. Differentiation of Rudov Beds based on
the statistical methods on geological and geophysical data. HaykoBuii Bichuk HI'Y.
Juinponerposckk, 2021. - Ne 1(181). — C. 5-10.

Zeng, W., Song, Z. Influences of Clay Mineral and Organic Matter on Nanoscale Pore Structures of
the Cretaceous Lacustrine Shales in the Songliao Basin, Northeast China. Energies 2022, 15, 7075.
https://doi.org/10.3390/ en15197075
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MeTa AMCUMIUIIHU: O3HAWOMJIEHHS 3700yBayiB 3 PI3HUMHU TUIIAMH HETPATULIMHHUX JDKEPEI
BYTJICBOJIHIB CBITY, 3 OyJOBOIO 1 XapaKTEPUCTUKAMH TOTCHIIIHHO TEPCICKTUBHHUX CIIAHIIEBUX
OaceiiHIB CBITY HaWBaXJIMBIMIMX HA()TOTa30HOCHUX pPETIOHIB YKpaiHU 1 NEPCHEKTHBHUX
cTparurpadiyHuX KOMIUIEKCIB, METOJAaMH iX JOCHIDKEHHS Ta OImiHkd.  O3HallOMJICHHS 3
METOAaMU Ta TEXHOJOTIIMH BHBYEHHS Ta PO3POOKM HETPAJUIIIMHUX JKEpeN BYTJIEBOJHIB.
BnockoHaneHHs HaBUKIB BOJIOAIHHS IPO(ECiitHO0 aHTIIHCHKOK MOBOIO.

Bumoru 1,0 BUGOPY HAaBYAJIbHOI JUCHUITIHM:

1. 3naHHA ¢i3uky, Ximil (Ha piBHI HenpodinbHuX cnenianbHocTedr 3B0O), ocHOB
netpo¢isrku, nerporpadii ocaZjoBUX MOPiJl, OCHOB TEXHOJIOTII BUJOOYTKY HAPTH i
rasy, BOJIOAiHHSA aHIJIIMCBKOI0 MOBOIO.

2. BoJsoziTy eleMeHTapHUMHM HaBUYKaMU POOOTH 3 TePCOHAJbHUM KOMIT FOTEPOM.

AHoTanis HaBYa/JIbHOI JUCHUIUIIHM / pedepeHc:

JlucumiutiHa OpieHTOBaHA HAa BUBYEHHS T'EOJIOTIYHUX OCOOJIMBOCTEH HETPATUIIHHUX JKepel
BYIJICBOJIHIB — CJIAHIIEBUX IOPiJ, YIIIIEHEHUX KOJIEKTOPIB, TOPIOYMX Ta3iB BYTUIbHHX OaceiHiB. Y
CBITI BiIOyJacsi «BYTJICBOHEBA PEBOJIIOIISNY, KA MPHU3BeEa A0 3HAYHOTO MEPEepO3MOITY JKEpem
MocTayaHHs razy 1 Ha(TH, 3MIHH NPIOPUTETIB — TEOJOTIYHHX, CHEPreTUYHUX, EKOHOMIYHUX,
MOJIITMYHKX, EKOJOTIYHHX, comiasibHuX. CaMe B IIi HAmpsMU MICTATBCS B OKPEMHUX PO3JiIax
JUCHUILIIHU. Po3risamaroTbcsi 0COOJMBOCTI PO3MIIICHHS B 3€MHIA KOpI Ta B MEXaX OKPEMHX
Ha(TOra30HOCHUX OACCHHIB TOBII, IO MICTITh HETPAIUIIIIHI ByTJieBoIHI. HaByanbHa TUCIUTUTIHA
OXOIUTFOE BCl BaXKJIMBI MUTAHHS, MOB'SI3aHI 13 MOXOJKCHHSM, T'CHETHUYHUMH THIIAMHU TOKJIAIIB
HETPATUIIIHHUX JDKEpeNl BYIVICBOAHIB, iX MONIMPEHHSM, METOJWKAMH BUBUYCHHS, a TaKOXK —
ICHYIOUMMH TEXHOJIOTISIMH PO3pPOOKM POJIOBHIN CIIAHIIEBHX Ta3y 1 HadTH, METaHy BYT1JIbHUX
OaceiiHiB, TOPIOYHMX Ta3iB YIIUIBHEHHX MOPiI-KOJEKTOpiB. PO3diaM MUCHMILIIHE BHKJIAIAIOTHCS
AHITIMCHKOI0 MOBOK), aJalTOBAaHOK Ta CIPSIMOBAHOK Ha IJIBUINCHHS PIBHSI BOJIOAIHHS
poQeCiifHOI0 aHTITIHCHKOI0 MOBOIO.

3aeoannsa:

- O3HauomMumu  cmyoenmié i3 Kiacughikayicio ma  2eoN02IYHUMU  OCOOIUBOCMAMU
HempaouyiiHuX CKynyeHv/0dcepeil 8Y2/1e800HI8;

- O3HQUOMUMU  CMYOEHMI8 13  NOXOOJCEHHSAM, 2eHEeMUYHUMU  MUnamu  NoKuaoie
HempaouyiiHux oxcepen 8y21e800Hi8;

- Habymms cmyoeHmamu MemoOONOCIYHUX 3HAHb WO000 OYIHIOBAHHS NEPCHeKMUBHUX
pecypcie HempaouyitiHux 0xcepeil 8yele800HI8,

- 3ac60€HHA cmyOeHmamu 6a306ux 3HaAHb 13 3a0e3neueHHs eKoN02iYHOi be3neku ma
€KOJI02TYHO020 MOHIMOPUHZY Ni0 4ac NPOBEOeHHs  2e01020pP038I0VEANbHUX pobIim i
NPOMUCTIOB020 OCBOEHHS HEMPAOUYIUHUX POOOBULY 8)2TIe800HIE;

- TiJBUIIEHHS PIBHS BOJOJIHHS MPO(ECiiiHOI0 aHIMIHCEKOI0 MOBOIO.

Pe3y.]'ll)TaTH HAaBYaHHSA:

Pesynomam naguanns Biocomok y
(1. 3maru; 2. BmiTH; 3. KomMyHiKallisi; 4. aBTOHOMHICTb dopma/Memoou ®opma/Memo | niocymrosii
Ta BiANOBI/IANLHICTD) BUKIAOAHHSA [ HABYAHHS | OU OYIHIOBAHHSL OYIHYI 3
Kon Pesysbrar HaBUaHHS Oucyunninu
1.1 | CyvacHi mnpobinemMu HETPaAMLIHHUX |/1eKyis, cCAMOCmilHa Yene do 5%
JoKepeI BYTJIEBOJIHIB YKpaiHU Ta CBITY 3 |poboma ONUMYBAaHHs,
ypaxyBaHHSIM €KOJIOTIYHHUX aCIIEKTIB. nUcbMo8a
poboma
1.2 |CyyacHi METOIU JOCHIJKEHb | 1eKyisl, CAMOCMIlHa Yene do 5%
MOTEHLIHHO HAPTOra30HOCHUX CTPYKTYp |poboma ONUMYBAaHHS,
1 CTpaTOHIB, NEPCHEKTUBHUX  Ha nUCbMO8a




BUSIBJICHHS TOKJaaiB HadTH 1 Tazy B poboma
HU3BKOTPOHUKHUX TMOpoJax (CIaHIsX,
aprunirax, aJleBpoIiTax i HiCKOBHKAX).

1.3 |OcoOGnMBOCTI TEHE3UCY Ta PO3MIIICHHS |1eKyis, cCamMoCmilina Yene do 5%
NOKJIQIB HETPAJUIIHHUX BYIJIIEBOAHIB B|poboma ONUMYBAHHS,
0CaJIOBUX TOBIAX Ta MOKJIAJIB METaHY y nUCbMOBA
BYTIbHUX OacerHax. poboma

2.1 |3actocoByBaTH 3HaAHHA 1 HEOOXIJHI|IeKyisn, camMocmiita Yene do 5%
NpakTWYHI HABUYKWM 3  Oprasisauii,|poboma ONUMyBaHHs,
JOCITIIKCHD HU3bKOIPOHUKHUX nUCbMOBA
NOTEHIIIHO Ha()TOTa30HOCHUX TIOPiJ. poboma

2.2 |IIpoektyBaru, OpraHi3OBYBaTH Ta |J1eKyis, camocmilna Yene do 5%
OPOBOJUTH TOJILOBI 1  KaMmepalbHi|poboma ONUMYBAHHS,
pobotu, mabopaTopHi  JOCIIKCHHS nucLMo8a
NEPCIIEKTUBHUX 00’€KTiB Ha poboma
HETpPAJMIIHI  BHIM  BYIJIEBOJHEBOL
CHPOBHHH.

3.1 |3nmaTHicTh cHIKyBaTHUCS 3 GaxXiBIAMHU Ta |1eKyisi, CAMOCMIUHA Yene do 5%
eKCIepTaMH  pIi3HOTO  PIBHS  IHIIHX | poboma ONUMYBAHHS,
ranxy3eil 3HaHb. nucLmMo8a

poboma

3.2 |3paTHICTh MpaIlOBAaTU B MIXKHAPOJTHOMY |I€KYis, CAMOCMILHA Tucomosa do 5%
KOHTEKCTI Ta B TJI00aEHOMY | poOoma poboma
iH(hopMaLiifHOMY cepeloBuIlli 3a GaxoMm.
31aTHICT, 10 THUCHBMOBOI Ta yCHOI
KOMYHIKarlii YKpaiHCHKOIO Ta
1HO3EMHUMH MOBaMH.

4.1 |3patHicTe 10 amanTauii 1 Oii B HOBIH |zexyis, camocmiina Yene do 5%
CHUTYyallii, MOB’s3aHiii 3 BHUKOPHUCTAHHSM |poboma ONUMYBAHHS,
HETPAJULIAHUX JDKEpeNl  BYIJIEBOJHIB. nucbLMoea
3maTHICTh TUSTH COILIIATBHO poboma
BIAITOBIJAIBEHO Ta CB1AOMO.

4.2 |\BMiHHS ~ pO3pOONSATH  Ta  YIPABIATH |J1IeKYis, CAMOCMIUHA Yene do 10%
npoeKTaMd B o0ylacTi  BUBYEHHS | poboma ONUMY8aHHs,
MOTCHITIHO MIePCIIEKTUBHUX Ha nUCbMOBA
HETpaJuILIiiHI  JoKepena  BYIVIEBOJAHIB poboma
CTPYKTYPH 1 CTPaTOHU

CTpyKTypa Kypcy: s1ekyii, camocmilina po6oma cmydeHmis.

CuniBBilHOIIEHHS1 Pe3yJbTATIB HABYAHHSA IMCUMILUIIHM i3 NPOrpaMHUMM pe3yJibTaTaMH
HABYAaHH 32 OCBIiTHBO-HAYKOBOIO nporpamoro «I'eosorisi HadTH i razy»

Pe3yibTaTi HaBYUaAHHS
IIporpamui pe3yibTaTH HABYAHHA

11(1.2|1.3|2.1|2.2

3.1|3.2|4.1(42

[TPO1. AHami3yBaTh OCOONHMBOCTI MPHPOIHUX Ta AHTPOIIOTEHHUX CHCTEM 1
00'ekTiB reocdep 3emii 3 BpaxyBaHHSIM HATOra30HOCHOCTI HaJp.

++|+] |+

[1P02. 3actrocoByBaTH CBOi 3HAHHA JUIS BH3HAYEHHS 1 BHPIMICHHS
MpoOJeMHUX TUTAaHb 1 TMPUHHATTS OOIPYHTOBAHMX pIllIEHh B HayKax IIpo
3eMiIto.

ITP03. Bwmitu cminkyBaTucst 3 (axiBIFIMH Ta EKCIEpTaMH Pi3HOTO piBHA
IHIIMX Tany3ed 3HaHb, y TOMY YHUCIi B MDKHapOJHOMY KOHTEKCTi, B
rJ100aIbHOMY 1H()OPMAaLIIHHOMY CepEIOBHIIII.

[IPH6. BwmiTu 3ailicHIOBaTH €KOJIOTiYHY OLIHKY, ayAWT, JiLEH3yBaHHS,
cepTrdikalil0 BUKOPUCTAHHI IPUPOJHUX PECYPCiB, NPOTHO3YBATH PO3BUTOK




€KOJIOTIYHHUX, TEXHOJOTTYHHX, SKOHOMIYHMX Ta COLIJILHHMX HACIIAKIB Ha
OKpEeMHUX 00’ €KTaX MPUPOIOKOPUCTYBAHHS.

ITPH 7. 3nat cy4yacHi MeToIu JoCiiKeHHS 3emii Ta ii reocdep i BMITH iX + |+ +
3aCTOCOBYBATH Y BUPOOHUYIN Ta HAYKOBO-TOCIITHUITBKIN i STTHHOCTI.
I[IPH 11. 3acTtocoByBaTW OCBITHI TexXHOJOTii Ta METOAW BUKIAAaHHA| |+ |+ |+ +|+

MPEIMETHOT'O MaTepialy HayK Ipo 3eMITIO Y 3aKJIajiax OCBITH.

ChniBBiIHOIIEHHS Pe3y/bTATIiB HAaBYAHHSA JHCHUILIIHM i3 NPOrpaMHMMHM pe3yJbTaTaMHu
HABYAHHS 32 OCBITHHO-HAYKOBOIO nNporpamoro «I'eoiznkar:

Pe3y,]1],Tan[ HaBYaHHs|11(1.2|1.3|2.1{2.2|3.1|3.2|4.1|4.2
IIporpamHi pe3yjbTaTn HAaBYaHHS

ITPHO2 3actocoByBaTH CBO1 3HAHHS JJIs1 BA3HAUCHHS 1 ++ |+ + |+
BHPIIIEHHS MPOOJEMHUX MTUTAHb 1 TPUHUHATTS OOTPYHTOBAHMX PIllICHb
B HayKax Ipo 3eMJII0, B TOMY YHCII, B MUTAHHAX re0(i3HUHIX
JOCITIJKEHb, TEOJIOTIYHOT IHTeprpeTalii TaHuX reodi3ndHuX
JOCIIJIPKEHb Ta MOJICTIOBAaHHSA T'€0JIOTIYHUX 00’ €KTIB 32 T€0(I3NIHUMHU
JTAHUMH.

[TPHO7. 3natu cyyacHi METOAM TOCIiKeHHs 3emii Ta i reocdep 1 + |+ + |+
BMITH 1X 3aCTOCOBYBATH y BUPOOHHUIH Ta HAYKOBO-JOCI THUIIbKi I
JiSUTbHOCTI Ta BMITH BUKOPUCTOBYBATH re0(i3uyH1 JOCITIIKEHHS 1715
BUBYEHHsI BEpXHbO1 YACTHHU 3€MHOI KOPH Ta il 0CaAOBOTO Mapy

Cxema popMyBaHHS OLIHKM:

®opmH OLIiIHIOBAHHS CTY/JAEHTIB

1. CeMecTpoBe OLIHIOBAHHS:
1) Koumponvna poboma 1 — 20 b6anis (pybisxcna oyinka 12 6anis)
2) Kowmponvha poboma 2 — 20 6anie (pybisicna oyinka 12 6anis)
3) Koumponona poboma 3 — 20 6anis (pyoiscua oyinka 12 banis)

2. [ligcymKoBe OLiHIOBAHHA Y (hOpMi NUCLMOBO-YCHO20 icnumy: MakcumaabHa oyiHka 40
6asis, pybixcHa oyinka 24 6anis. I1id uac icnumy cmydeHm Hadae 8idomocmi w000 0CHOBHUX
munie HempaduyitiHux dxcepes 8y2/1e€800HI8, iX nowupeHHs 8 YKpaiHi ma ceimi, memodis
BUBYEHHS, €KOJ/I02IYHUX achnekmie po3pobku nokaadie HempaduyiliHux 8y2/1e800HI8 3
BUKOPUCMAHHAM OMPUMAHUX 3HAHb MA 8MiHb. Ichum npogodumbvcsi aH2AIliCbkol MOB0H.
Ilidcymkoee oyiHweaHHA y ghopmi icnumy € 0608’a3K08uUM.

Pe3yibTaTh HaBYa/IbHOI AisIJIbHOCTI CTYIEHTIB O1iHI0I0ThCS 32 100 6a/IbHOI0 HIKAJIOKO.
IlizcymKoBa OLiHKAa BUCTaBJ/ISIETBCS 3a pe3yJ/IbTaTaMU POGOTH CTyJEeHTa BIPOJOBXK YCbOro
CceMecCTpy, siK cyMa (npocma a6o 38axceHa) 6asie 3a cucmemamu4Hy pob6omy 8npodosic cemecmpy
ma ompuMaHux nid uac icnumy.

CemecTpoBa KiJIbKiCTb Icnut MlizcymxoBa
6aJ1iB oIliHKa
Minimym 36 24 60
MakcuMyM 60 40 100

CmydeHm He donyckaembucsi 00 nidCyMK08020 OYIHIOBAHHA y hopmi icnumy, skujo nid uac
cemecmpy Habpas meHuie 20 6ais.
Opranizaunis ouiHwBaHHsi: Koumpons 300ICHIOEMbC 30 MOOYILHO-DEUMUHC0B0I0 CUCIEMOIO Md
nepedbauae nposedents 3 NUCbMOBUX MOOYIbHUX KOHMPOLbHUX pooim. [lidcymKrose oyint08aHHs
npoeooumvcs y popmi icnumy.
IIxamnxa BimnoBigHOCTI
Binminno / Excellent 90-100
Ho6pe / Good 75-89
3anosiabHo / Satisfactory 60-74




He3anosinbho / Fail | 0-59

CTPYKTYPA HABYAJIbLHOI JUCIHHUIIIITHU
TeMaTHYHMII ITIaH JEKLil Ta caMOCTIHHUX 3aHATH

Ne
n/n

Ha3zBa Temm

KiapkicTh rognn

JeKIii

camocTiiina
podora

Po30in 1. Ocnoeni gioomocmi npo nOK1aOU 8y2i1e800Hi8, 06’ A3AHI 3i CIAHUEBUMU MOBULAMU,
8Y2IIbHUMU POOOSULAMU, YUITbHEHUMU KOJICKIMOPAMU

1 Berynm. ) 4
Tema 1. HerpanuitiitHi ByrjaeBoaH1: TOXOMHKEHHS Ta Kiacudikallis
9 Tema 2. Cnannesi Hadra 1 ra3. ['a3oBi mokiIaaM B YHIUIBHEHHX 4 4
KOJICKTOpax.
3 | Tema 3. MeTan ByriibHUX OaceliHiB. 2 4
4 Tema 4. Feonoro-r§orpa(bqui O'CO6J'II/IBOCTi MOIIMPEHHS MTOKJIAIB 5 g
BYTJICBOJIHIB HETPAAUIIIHHOTO THITY.
Konmponvna poboma 1 2

Po3nin 2 MeTtoau goc/iaxeHHsl Ta OWiHKHM pecypcHOi 0a3u BYIJIEBOHIB HeTPpaIMIiHHIX
ponoBuin / nokaaais. [lerporpadiuni Ta nerpodiznyuHi 0co01MBOCTI razociaHueBUX i yIiIbHEHUX

KOJIEKTOPIB

Tema 5. [Terporpadiuni i meTpodizudHi 0COOTMBOCTI MOPi-
KOJICKTOPIB POIOBHII] BYTJIEBOIHIB HETPAAUIIIHOTO THITY.

5 I'eodhiznaHi METOIM TIarHOCTUKH MTOKJIA/IiB BYTJICBOIHIB 4 4
HETPAIUIIAHOTO THUITY.
6 Tema 6. MeTo U OLIIHKH PECYPCIB 1 3aMaciB BYTJIEBO/IHIB 5 4
HETPaJAULIHHIX POJOBUIN / TIOKJIAIIB.
Tema 7. OcoOaMBOCTI pO3pOOKH POJOBUII BYTTIEBOAHIB
7 HETPATUIIHHOTO TUITY. MEeTOIi KOHTPOJIIIO 32 PO3POOKOI0 2 8
MOKJIaiB.
Koumponwvna poboma 2 2

Po3nin 3 ExoJIoriuHi acneKTH NOLIYKiB, BABYEHHS TA PO3POOKH POJOBHI BYIJIeBOJHIB

HEeTPAAHIIHHOI0 THITY

Tema 8. 3arajpHi €KOJIOTO-COIATbHI Ta MOJITUYHI HACIIKU

8 HapOILlyBaHHS PeCypCcHOi 06a3u Ta 00’ €MiB BULOOYTKY 4 8
BYTJIEBOJIHIB 3 HETPAJAULIMHUX TUIIB pojioBulll y CBITI.
Tema 9. ExoJoriuHi acrekT MOIIyKiB, pO3BIJKU Ta PO3POOKHU
9 POJIOBUIIL CIIAHIIEBOIO ra3y (HaQTH) 1 ra3y yIIlJIbHEHUX 4 4
KoJIeKTOpiB. OIliHKa €KOJIOTTYHUX PU3UKIB.
10 Tema 10. ExoJioriyHi acrieKTH MONIYKIB Ta pO3pOOKH POJIOBUILL a3y ) 5
BYriIbHUX OaceiiHiB. OIiHKa €KOJIOTIYHHUX PI3HUKIB.
Koumponsna poboma 3 )
BCbHOI'O 28 60

3aranbuuii o6csr 90 200., B TOMy 4HCIi:
Jlexuii — 28 200.

Koncynpranii - 2 200.

Camocriitia po6ota - 60 200.
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