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Purpose. Theoreticaland methodological substantiation of the key directions for improvement of the master’s training
programs forenvironmentalengineers in the context ofhigher education reform in Ukraine, as well as challenges in the sus-
tainable development of its regions.

Methodology. The study based on the fundamentalprovisions ofthe learning theory and the conceptofhigher education,
and new policy goals in the fields ofhigher environmentaleducation in Ukraine, as well as the research of home and foreign
scientists, which are devoted to improving the quality of master level education, and generalization of Ukrainian experience in
the creation of industry standards for professional education of environmental specialists.

Findings. This study proved the necessity of complexand synergetic approaches to the development of master’s training
program, according to which it is regarded as a flexible and dynamic set ofinterrelated subjects and othertraining activities. In
general, it should respond to changing market conditions and State programmes on the environmentand sustainable develop-
ment. The contentand structure ofthe master’s programshould be adapted to the changing needs of the labor market and to
the objectives of sustainable development of certain industries orregions, taking into account existing scientific base, experi-
ence and specific academic profile of the University. The analysis of contemporary views on the mission of higher education
institutions and on the strategic objectives of the higher education in Ukraine shows that professional educational program
envisaged for masters should be more flexible and effective. It should facilitate the transition of the higher environmental
education toa new model that will provide the interconnection, development and improvement of all components of higher
education in the context of sustainable development at the level of certain Communities and Regions.

Originality. Unlike the existing approaches, the proposed methodology is based on the principles of multi-disciplinary
approach, by increasing the variable part of the curriculum, deepening of profiling and prioritization of research practical
training, that provides a comprehensive and dynamic development of master’s programs in professional education, in particu-
lar for environmental specialties.

Practical value. Implementation ofthe proposed measures may increase the compliance of the qualification level of the
graduates, environmental engineers with the current needs ofthe labor market in the context of sustainable development of a
certain region.
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Problem statement. An important step for Ukraine where the initiative shall rightfully belong to ecological

became the development and adoption of the “Concept of
Ecological Education in Ukraine”, approved by the Board
of the Ministry of Education of Ukraine (Protocol No. 13/
6-19 dated 20/12/2001)[1]. In accordance with this Concept,
ecological education as well as science of Ecology itself
has been reformed into a multidisciplinary educational and
scientific sphere. It is possible to say that modern ecologi-
cal education shallinclude not only fundamental basics for
environment- and nature-oriented knowledge, but also
otherapplied sciences about environmental protection and
management [2-3].

Moreover, sustainable concept of society development
forms the need in a new integrated system of education,
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education [4].

Identification of an unsolved problem. 10 years of
implementation of “Concept of Ecological Education of
Ukraine” proved the importance of higher ecological pro-
fessional education, which shall be differentiated, diversi-
fied and should coverallthe levels of professional training
considering the needs of individuals, regions and the state
into account [1]. That is why basic provisions of the con-
cept are still being actively discussed among researchers
and more public of Ukraine [2-5].

The question of the development of professional train-
ing programs for highly qualified ecologists, first, has be-
come even more relevant within the regional and local
issues ofsustainable development. Accordingly, each high-
er education establishment shall determine the profile that
would meet the staffing needs forsustainable development
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of the region’s industry, taking its scientific, material and
human resources into account.

Analysis of the recent research. More than 10 years
SMC on Ecology (Scientific and Methodical Commission
on Ecology of the Ministry of Education of Ukraine) de-
velops the unified strategy ofhigherecological education in
Ukraine, which was gradually improved. Significant con-
tribution to its formation was made by such scientists as
Nekos V.E., Stepanenko S.N. Vladimirov E.G., SafranovT.A.,
Beliavskii G.A., Bogoliubov V.M., Klimenko N.A., Malova-
nyiM.S., Panasenko A.L, Shmandii V.M., Timoshenko N.I.
and others.

Now this strategy is implemented through a system of
industry standards for professional education for specialty
“Ecologists” based on the state educational standard of
higher professional education in Ukraine (Higher Educa-
tion Standard of the Ministry of Education and Science
6.040106-11) [6].

Identification of the unsolved part of the general
problem. The possibility of further advancement of the
higherecologicaleducation strategy has become more real
upon the adoption of'the new Law of Ukraine “On Higher
Education” (from 01.07.2014 Ne 1556-VII) [7]. The increase
in institutional autonomy ofeducation establishments gives
themthe right to revise the structure of professional train-
ing programs, in particular for ecologists, for better adapta-
tion of these programs to current conditions of the labor
market. For example, Master’s professional program for
en-vironmental engineers under new specialty “Applied
Ecology and Balanced Use of Natural Resources (by Indus-
tries)” is relevant for Poltava Region.

Formulation of the research aim and objectives. The
purpose ofthis paperis to identify key directions and to de-
velop recommendations for staged advancement of Mas-
ter’s professional program for environmental engineers in
the context of the requirements of new Law of Ukraine “On
Higher Education”.

Presentation of the researchresults. Poltava National
Technical University named after Yuri Kondratyuk (PNTU)
was appointed to head working committee on the develop-
ment of the higher education industry standard with a de-
gree in 8.04010602 “Applied Ecology and Balanced Use of
Natural Resources (by Industries)”, approved by Ministry
of Education of Ukraine order No. 1367 of 3 December
2012 [8].

It is only the second year when the university trains
masters of this degree. However, 16-year experience of
PNTU in training Bachelors in Ecology and 12-year experi-
ence in training Masters in Ecology with a degree in “Ecol-
ogy and Environmental Protection” plays an essential role.
The possibility to effectively advance Master’s professional
development programhas become more real at the result of
transition to 1.5, and 2-year training of Masters according to
new Law of Ukraine “On Higher Education” [9].

To do this, the authors performed the analysis and defi-
ned strengths and weaknesses of Master’s professional
program within the specialty “Applied Ecology and Bal-
anced Use of Natural Resources (by Industries)”.

The structure of educational and professional program
(EPP) within the specialty “Applied Ecology and Balanced
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Use of Natural Resources (by Industries)” has been optimi-
zed for l-year training term for Masters (60 ECTS credits).
Optimization provides the relationship between the norma-
tive and variative part of the Overall master’s professional
development program(theoretical, practical) in the ratio 65:
35%. Theoretical training makes about 55% of the total
education time or 33 ECTS credits (at the current rate of 1
ECTS = 36 hours).

The strong point of the programunder 1-year training
term established for Masters is essential time allotted for
practical training (15% of the total time) in the form of two
types of practices: scientific and industrial and pre-degree
practice. The overall goal of the practice is formation and
development of students’ professional skills for provision
ofindependent solutions at a particular production, master-
ing current methods, forms of organization work, and
methods of work within the framework of future profes-
sion.

However, in recent years, the proper implementation of
practical training in many highereducation establishments,
especially for Master’s level of technical orientation, has
faced with serious difficulties. Their bases for practice co-
uld be industrial enterprises, researchinstitutes, state envi-
ronment-oriented authorities, certification centers as well as
other organizations.

Moreover, the weaknesses of the programunder 1-year
training term for Masters are as follows:

— Low interdisciplinary nature of the plan of 1-year
training term for Masters, i.e. weak relationship between
ecological, technological, economic and legal applied trai-
ning of ecologists.

— Poor scope of variative part of the curriculum within
the framework of which it is difficult to implement effec-
tive adaptation ofthe programto the specifics of a particu-
lar region or industry.

— Asaconsequence, within the time allotted for the cy-
cle of elective disciplines (6.0 ECTS credits) it is difficult to
ensure Masters to deep profiling in the selected field.

Students’ opportunity to choose a certain field for deep
training helps to formmore serious knowledge base in the
field of their Master’s thesis. In addition, psychologically
important aspect here is the factor of self-determination,
which can help students to form themselves not only as
professionals but also as individuals in the future.

Thus, we believe that the development of Master’s pro-
fessional programrequires a well-thought-out approach to
the formation of the cycle of elective disciplines, where the
main reference point shall be a combination of natural dis-
ciplines and professional practice. It is the orientation
which requires consideration of fields for advancement,
restructuration and elimination of weaknesses in the Mas-
ter’s professional development program.

Improvement of the master’s program “Applied Ecolo-
gy and balanced use of natural resources (by industry)”
should:

1. To increase the variable part of professional devel-
opment program to 24.5 ECTS credits (27.2% of the total
training time) for 1.5-yeartraining term established of Mas-
ters (table 1) and to 42.0 ECTS credits (35% of total training
time) for 2-years training term of Masters (table 2).
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2. To ensure interdisciplinary nature of education
through the introduction of such special courses as:
“Economics of Environment and Natural Re-
sources”, “Eco-Economic Analysis of Enterprise activity”.

— “Legal Regulation of Ecological Activity”, “Legal
Basics of Ecological Policy and EU Law”; for 2-years
training. — “Ecological and Legal Security of Enterprises”.

3. To ensure a deep profiling by forming a cycle of
elective courses:

In the form of fourblocks for 1.5-year training: eco-
economic, eco-legal, eco-technological, information and
monitoring, with the total load of 14 ECTS credits.

In the form of choice to elect one of the two
Master’s programs with the total load of 26 ECTS cre-

dits each for 2-years training: “Environmental Security
of an Enterprise” or “Management of Ecological Acti-
vity”.

4) To change the structure of practical training, which
shallbe represented by two types of practices: research and
pre-degree ones; for 2-years training, an additional third
kind of practice, that is scientific and pedagogical, shall be
introduced (table 3).

In our opinion, the emphasis shall be made on re-
search part of practice, under which students can perform
various types of investigations both directly at industry
objects, and at scientific, chemical and analytical labora-
tories, monitoring centers, state regulatory organizations
and other structures.

Table 1
Total Content of Training Masters with 1.5-year Studying Term
(For 8.04010602 “Applied Ecology and Balanced Use of Natural Resources (by Industries)”)
No. Component of the Master’s Professional Program Number of % from general Number of
ECTS credits theoretical work weeks
training
1 Theoretical training, incl.: ;ég 36.7% 34
- compulsory part . 24.5/140 | 27.2%/15.6%
- variative part/ incl. cycle of elective courses
2 Pragticgl training, incl.: o 9.0 10 % 6
- scientific and research (variative part) 45 3
- pre-degree practice (compulsory part ) 4.5 3
3 Work on the M aster’s thesis 30.0 333 % 19
Total 90.0 100 % 60
State certification 1.5 1
Table 2
Total Content of Training Masters with 2-year Studying Term
(For 8.04010602 “Applied Ecology and Balanced Use of Natural Resources (by Industries)”)
No. Component of the Master’s Professional Program Number of % from general Number of
ECTS credits theoretical work weeks
training
1 Theoretical training, incl.: Zgg 63.75 % 51
- compulsory part . 42.0/26.0 35%/21.7%
- variative part/ incl. cycle of elective courses
2 Pragticgl training, incl.: . 15.0 12.5 % 10
- scientific and pedagogical (compulsory part) 4.5
- scientific and research (variative part ) 10.5
3 Work on the M aster’s thesis 28.5 23.75 % 19
Total 120.0 100 % 80
State certification 1.5 1

Therefore, we consider it appropriate to refer research
practice to the variable part of the program for further op-
portunities to expand its scope by choosing convenient fo-
rms and terms of its implementation by each separate high-
er education establishment.

In addition, 2-years professional development program
should include the scientific and pedagogical practice dur-
ing 1 semester within the framework of two special cour-
ses: “Methodology of Teaching in Higher School” and
“Pedagogy and Psychology of Higher School”.

Research conclusions and outlook. Summing up the
analysis ofthe Master’s professional programwith a degree
in 8.04010602 “Applied Ecology and Balanced Use of Natu-
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ral Resources (by Industries)”, the following key directions
for its advancement can be identified:

The provision of multi-disciplined approach for
training Masters in Ecology.

The strengthening variative part of the educational
programs, which shall allow higher education establish-
ments to adapt their educational services to the specific
needs of a particular region (industry) most effectively.
The provision of greater choice of elective courses
which shall help students to form as professionals in the
context of the sustainable development requirements.

The gradual advancement of practical training with
the expansion of'its research part.
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Table 3

Characteristics of practical training of Masters with a degree in
8.04010602 “Applied Ecology and Balanced Use of Natural Resources (by Industries)”

No. Type of Practical Training Time for Practical Training
Number of ECTS Number of work
credits weeks
1-year studying term for Masters
1 Scientific and production practice 3.0 2
2 Pre-degree practice 6.0 4
Total 9.0 6
Total for training of M asters 60.0
1,5- year studying term for M asters
3 Scientific and research practice 4.5
Pre-degree practice 4.5 3
Total 9.0 6
Total for training of M asters 90.0
2- year studying term for M asters
2 Scientific and pedagogical practice 4.5 3
Scientific and research practice (first) 4.5 3
3 Scientific and research practice (second) 6.0
Total 15.0 10
Total for training of M asters 120.0

The recommendations being formulated by the authors
aimed at the advancement not only of this program, but
also Master’s professional development programs of other
specialties. The conclusions and recommendations are ba-
sed on the need in gradual transition of higher ecological
education to a new model that will connect, develop and
improve all the components ofthe process ofhighereduca-
tion in the context of sustainable development of separate
settlements and regions of Ukraine.
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MeTta. TeopeTHKo-MeToa0JI0TIuHE 00T YHTY BaHHSI KITIO-
YOBHX HAIPSIMIB y IO CKOHATICHHSI [TPOrpaM rpoQeciifHol Ma-
TICTEPCHKOTMITOTOBKHU iHKEHEPIB-€KOJIOTIB Y KOHTEKCTI pe-
(hopMyBaHHS CHCTEMH BHUIIIOT OCBITH B YKpaiHi Ta 3aBJaHb
CTaJIOTO PO3BUTKY 1i pETiOHIB.

MeToanka. TeopeTHIHOI OCHOBOYO JIOCIIHKECHHS CIIy -
ryBamn (yHIaMeHTAIbHI MMOJOXKEHHS Teopil HAaBYaHHS Ta
KOHIIETIII{i BUIIIOT OCBITH, 3aBJJAHHS HOBO1OJITHKA YKpaiHH
B rajTy3i BUIO{ €KOJIOTITHOT OCBITH, TIpaIli BITYM3HAHUX 1 3a-
PYODKHUX yUEHHX 3 MUTaHb MIIBUIICHHS SKOCTI CUCTEMHU
OCBITH MAariCTepCHKOTO PIBHS, Pe3yJbTaTH y3araJbHEHHS
YKpafHCBKOTO JOCBiy IIOZ0 CTBOPEHHS raly3eBHUX CTAH A~
PTIB Ipo(eciiiHOl OCBITH I €KOIOTITHHX CTIeI[iaIbHOCTEH.

PesyabTaru. JloBeneHo HeOOXiAHICTh CHCTEM HO-CHUHEP-
TeTUYHOTO MiIX01y, BIMOBIIHO JI0 SIKOTO Marictepcbka Ha-
BYaJlbHA IPOTPaMa PO3IIIAETHCS K THYYKa i JMHAM9HA
CYKYITHICTh B3a€MOIIOB’S3aHUX IUCLHMIUIH, IO TOBHHHA
BINMTOBIATH MIHJIMBUM PUHKOBHM TOTpeOaM 1 CydacHUM
3aBJAHHSAM PO3BHTKY JIPIKaBH; IO 3MICT i CTPYKTypa Mari-
CTEepPCHKOT IPOrpaMy TIOBHHHI OYTH aJanToBaHi Ta 30aaH-
COBaHI 3 MIHJIMBIMHY OTpeOaMH PUHKY ITpaii Ta crierudid-
HUMU 3aBIAHHSAMH 31 CTAJIOTO PO3BHUTKY IIEBHOTO PETIOHY,
YpaxoBYIOUH iICHyI0Ty HAyKOBY 0a3y, TOCBI/ 1 HABYAILHUI
npo(ink KOHKPETHOTO YHIBEPCHUTETY.

Ha ocHOBI aHami3y CydJacHHX MOTJBIIB Ha MICiI0 BH-
[IMX HaBYAJbHUX 3aKIafiB 1 CTpaTeriyHUX 3aBJaHb pedo-
PMYBaHHSI BUIIOT OCBITH B YKpaiHi MOKa3aHO, 110 Maric-
Tepchbka mporpamMa 3 npogeciiHoi OCBITH €KOJIOTIB TOBUH-
Ha OYTH OUIBII THYYKOIO Ta €()EeKTUBHOIO, TOOTO CIPHUSITH
Hepexoy BChOTO MPOIECY BHIIOT €KOJIOTIYHOI OCBITH Ha
HOBY MOJICIIb, siKa Oy/ic TIOB’I3yBaTH, PO3BHBATH Ta BJOC-
KOHATIOBATA BCI CKJIAJIOBI MPOIECY BHINOT MpodeciitHoi
OCBITH B IHTEpecax CTaJloTO PO3BHUTKY OKPEMUX Hacele-
HUX ITyHKTIB 1 PETiOHIB.

HaykxoBa noBm3na. Ha BinqMiHy Bin iCHYyIOYHX ITiIXO-
JiB, METOMKA, IO 3aIIPOTIOHOBAHA, CITUPAETHCS HA MPHH-
UMA M DKIACIUTUTIHAPHOTO i/IX04y, TIOCHWJICHHS Bapia-
TUBHO{ YaCTHHU MPOTPaMH, NOTIMONCHHS MpodimoBaHHS
i mpiopuTesalis AOCHIIHUIBKOT MPaKTUKH, IO 3a0e3mne-
qy€e KOMIUIEKCHICTh 1 AMHAMIYHICT PO3BUTKY Marictepchb-
KUX IporpaM 3 (axoBOi OCBITH, 30KpeMa JUIsl €KOJIOTIYHUX
CHeLiaIbHOCTE.

IMpakTyna 3HaYMMicTh. Peanizalis npomno3uiiiii 6ye
CIIPUSITH MIIBUIICHHIO BIMMOBIIHOCTI KBaJi(iKaIiifHOTO pi-
BHI BUITY CKHHKIB IH)KCHEP1B-€KOJIOTIB TOTOYHMM [TOTpeOam
PHUHKY IIparli B KOHTEKCTI CTAJIOTO PO3BUTKY KOHKPETHUXpE-
TIOHIB.

Kiro4oBi cioBa: cmanuii po3sumox, ekonociuna ocei-
ma, npoepamu ma2icmepcokoi nioeomoeKu
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Heab. TeopeTHKO-METOI0IOTHIECKOE O00O0CHOBaHUE
KITIOYEBBIX HAIPABICHUI COBEPIICHCTBOBAHUS IPOTPAMM
npodecCuoOHAILHOW MarucTepcKoi MOArOTOBKHA MHKEHE-
POB-9KOJIOTOB B KOHTEKCTE Peh OpMUPOBAHHS CUCTEM bl BBIC-
mero oOpa3oBaHus B YKpanHe 1 3a7ja4 Y CTOMYNBOTO pa3BH-
THS €€ PETHOHOB.

Metonuka. TeopeTnueckoii 0CHOBOH UCCJIEI0 BAHUS T10-
CITY>KWIH (Y HIIAM CHTAJIbHBIE IT0JI0KEHISI TCOPHX 00y CHHUS
1 KOHIICTIIIMH BBICIIIETO 00pa30BaHMs, 3a7]a9H HOBOH MO~
THKA YKPaWHEI B 00JIaCTH BBICIIET0 KOJOTHYECKOTO 00pa-
30BaHMSA, TPY /A6l OTEYECTBEHHBIX U 3apyOEKHBIX yUESHBIX IO
BOTIPOCAM IOBBINIEHHS Ka9€CTBA CHCTEMBI 00 pa30BaHHS Ma-
THCTEPCKOTO YPOBHS, pE3yIbTaThl 000 OMCHIS yKP anHCKOTO
OTIBITA MO CO3JAHUIO OTPACIEBIX CTAHAAPTOB Mpodeccuo-
HaAJIBHOTO 00pa30BaHUS TSI KOJIOTHYECKUX CIEIUAIBHO-
CTel.

PesyabTarsl. Jloka3zana He0OX0MMOCTb CHCTEMHO-CH-
HEPreTHYEeCKOTO MOJX0/1a, B COOTBETCTBUHU C KOTOPHIM Ma-
rucrepckas yueOHas mporpaMMa paccMarpuBaeTCs Kak THo-
Kas ¥ [MHAM U4 eCcKasi COBOKY ITHOCTb B3aUM OCBSI3aHHBIX JIHC-
LUIUIMH, YTO JIOJDKHA COOTBETCTBOBATH MEHSIOIIUMCS PhI-
HOYHBIM ITOTPEOHOCTSAM U COBPESMEHHBIM 331a9aM Pa3BUTHS
TOCy/IapCTBa, a COACPKaHHWE U CTPYKTypa MarucTepCcKoi
TIPOTPaM MBI JIOJDKHBI OBITh aJANTHPOBAHBI K MEHSIOIIIM CSI
MOTPEeOHOCTIM PBIHKA TPY 1A M CTIEH( MIECKUM 3a]a4aM 10
YCTOMYMBOMY PA3BUTHIO OTIPEACIICHHOTO PETHOHA, YIUTHI-
Basl CYMIECTBY Oy 0 HAYTHYIO Oa3y, ONBIT U y4eOHBIA Ipo-
(hunp KOHKpETHOTO YHUBepcuTeTa. Ha ocHOBE aHam3a co-
BPEMEHHBIX B3IBIIOB OTHOCHUTEJIBHO MUCCHH BBICIIHX
y4eOHBIX3aBeICHUH U CTpaTeTHuecKuX 3a7a4 peopmupo-
BaHUsI BbICIIEro 00pa3oBaHus B YKpauHe 0KazaHo, YTo Ma-
THCTEPCKas IIPOTrpamMMa npo(eccHOHaIFHOTO 00pa30BaHus
9KOJIOTOB JIOJDKHA OBITh O0Jiee THOKO# 1 3¢ (heKTUBHOM, TO
€CTh CIIOCOOCTBOBATH ITEPEXO0/Ty BCETO MPOIIECcca BEICIIETO
9KOJIOTHYECKOTO 00pa30BaHUs HA HOBYIO MOJIEIb, KOTOPast
OyIeT CBA3bIBATh, Pa3BHBATh M COBEPIICHCTBOBATH BCE CO-
CTaBJIIIOIIUE TP OTIeCcCa BBICIIEro MPO(ECCHOHATBHOTO 00-
pa3oBaHMSA B HHTEPECaX yCTOHINBOTO Pa3BUTHS OTACIBHBIX
HACEJICHHBIX ITyHKTOB M PETHOHOB.

Hayuynass HoBM3Ha. B oiMune OT CyIeCTBYFOIIMX 1O~
JIXOJIOB, MIPE/I0KEHHASI METOAMKA OTIMPACTCS HA TP UHIIUTIBI
MEXIMCUUTIMHAPHOTO TOIX0/1a, YCUIICHHE BapHaTHUBHOMN
YaCTH IPOTrPaMMBL, y ity OJieHue PO G HUIMPOBaHUS U IPHO-
pUTE3aLMH UCCIIeI0BATEIbCKO W P AKTHKH, YTO 0OecredrBa-
€T KOMIUIEKCHOCTb M JITMHAMHYHOCTb Pa3BUTHS MarucrTep-
CKHX IIPOTPaMM I10 TpoeCCHOHATBEHOMY 00pa30BaHHIO, B
YACTHOCTH JUIsI HKOJIOTHYECKUX CHELUATbHOCTEH.

IpakTHyeckasi 3HAYMMOCTb. Peaymsamus mpemio-
JKCHHBIX MEPOTIPUATHI Oy ST CTTOCOOCTBOBATH YTy UIICHHIO
COOTBETCTBHUS KBATH()HKAITMOHHOTO YPOBHS BBIITY CKHIKOB
HWH)KEHEPOB-IKOJIOTOB TEKYIINM MOTPEOHOCTAMHU pHIHKA
TPy a B KOHTEKCTE y CTOMIHBOTO Pa3BUTHSI KOHKPETHBIX pe-
THOHOB.

KioueBbie ciioBa: ycmotiuugoepaszgumue, 3K0102uye-
cKoe obpa3zosanue, npocpaMMa Ma2ucmep Ko o 020mo 6K

Pexomenoosano oo nybaixayii  0okm. mexu. HAYK

ILI Ilonomapenkom. [lama HAOXOOMCEHHS PYKORUCY
25.04.14.
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