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NMPEAMBYJIA / PREAMBLE

PO3POBJIEHO / DESIGNED
KepiBHWK poboyoi rpynu / Head of the project team:

JoHuyoBa TeTaHa AHaToniiBHa, A4.T.H., Npogecop, 3aBiayBay Kageapn TEeXHONOrii HeopraHivHnx
peYyoBuH, BOAOOYMILEHHS Ta 3arailbHoi xiMi4yHoi TexHonorii / Tetiana DONTSOVA, Doctor of
Technical Sciences, Professor, Head of the Department Technology of Inorganic Substances, Water
Treatment and General Chemical Technology.

Yneru poboyoi rpynu / Project team members:

Fomens Mukona OMUTpOBMY, 4.T.H., Npoghecop, 3aBigysay Kagenpu ekosorii Ta TexHonorii
pocavHHuX nonimepis / Mykola HOMELYA, Doctor of Technical Sciences, Professor, Head of
Department of Ecology and Technology of Plant Polymers.

@oKiH AHOPIK APTYPOBHY, JOKTOP XIMIYHUX HayK, Npoghecop, 3asiayBay Kageapu opraHivHoi ximii
Ta TexHosoril opraHidyHux pedosuH / Andriy FOKIN Doctor of Chemical Sciences, Professor, Head of
Department of Organic Chemistry and Technology of Organic Substances.

BopobiioBsa BikTopia IBaHiBHa, JOKTOp TEXHIYHWX HayK, AOLEHT, B.0. 3aBigyBadya kagenpu
iznyHoi ximii / Victoria VOROBYOVA, Doctor of Technical Sciences, Associate Professor, Acting
Head of Department of Physical Chemistry.

KocoriH Onekcin BonoouMUpoOBHY, KaHAMAAT TEXHIYHWUX HayK, AOLUEHT, B.0. 3aBigyBaya
Kageapn TexHosnorii enekTpoximivHux BupobruyTs / Oleksiy KOSOGIN, Candidate of Technical
Sciences, Associate Professor, Acting Head of the Department of Technology of Electrochemical
Production.

MupoHwok Onekciin BonoguMMHUpOBHUY, KaHOMOAT TEXHIYHUX HAYK, OOUEHT, B.0. 3aBigyBada
Kagenpu ximidyHoi TexHonorii komnosuuiliHux Matepianis / Oleksiy MYRONIUK, Candidate of
Technical Sciences, Associate Professor, Acting Head of Department of Chemical Technology of
Composite Materials.

Tobinko BikTopia FOpiiBHa, kKaHaMAaT TEXHIYHUX HaYK, AOLUEHT, B.0. 3aBifgyBa4ya Kageapu ximivHor
TexHosorii kepamiku Ta ckna / Victoria TOBILKO, Candidate of Technical Sciences, Associate
Professor, Acting Head of Department of Chemical Technology of Ceramics and Glass.

IO3ynkina €srenia EpyaphiBHa, marictpaHT 1 poKy Has4aHHs 161 OHIM maricTtp / Yevheniia
YUZUPKINA, 1% year master student 161 ONP master.

MOrong>eHo / AGREED:

HaykoBo-meToawyHa KoMicia yHiBepcuTeTy 3i cneuians
The Scientific and Methodological Commission of
Technologies and Engineering (npoTokon / minutes

cTi G1 XiMi4Hi TexHonorii Ta iHxeHepina /
a University on speciality G1 Chemical
.’r’ft)\eeting Ne 3 Bin / dated «06» 05 2025)

lNonoea HMKY-G1 /Chairman of the SMCU-G1

Onibr YEBA/ Ofga LINYUCHEVA

MeTonuyHa paga KMl iM. Irops CiKOpCbKOFOJ/The Methodological Council of Igor Sikorsky Kyiv
Polytechnic Institute (npoTokon / minutes of meEeting Nelz__ Bip / dated (24’ (79 2025)

fonosa MeTtonunyHoi pagwn / Head of the Methodological Council

TeTaHa KENACKOBA / Tetiana ZHELIASKOVA
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BPAXOBAHO / CONSIDERED:
1) 3akoH YKpaiHu «[1po BULLLY OCBITY».

2) NocTtaHoBy KabiHeTy MiHicTpiB YkpaiHu Ne1392 Big 16.12.2022 «[po BHeCeHHS 3MiH 0 nepeniky
ranysen 3HaHb i cneuiasbHOCTEN, 32 AKMMMK 34INCHIOETLCA NiIAroTOBKa 34006yBaYiB BULLOI OCBITU».

3) 3BiT Npo pe3ynbTaTn akpeanTaLiNnHOT eKCNepPTU3N OCBITHbO-HAYKOBOI NporpamMm «XiMiyHi
TexHoNorii Ta iHXeHepia» 3a 2022 pik.

4) 3miHy Ne10 go Knacudikatopa npodecin K 003:2010 signosigHo Ao Haka3y MiHicTepcTBa
eKoHOMiKK Ne810 Big 25 »xoBTHA 2021 poky.

5) NMNonoxxeHHs npo ocBiTHI nporpamu Kl im. Irops Cikopcbkoro (3aTBepa>XeHO Ta BBEAEHO B Ait0
Haka3oM Ne HO[1/232/25 Big 24.03.2025 "lMpo 3aTBEpAXXeHHA [M0N0XXeHHS Npo oCBiTHI nporpamu Kl
imM. Iropsa Cikopcbkoro").

6) Haka3 NeHO[1_362-25 Big 25.04.2025 p. «[1po nnaHyBaHHA Ta opraHisauito oCBiTHbOro npowecy
2025/2026 H.p.».

7) Biaryku Ta npono3unuii ctenxongepis: Cakapa M.B., ctyaeHTka rpynmn XH-21mH; bpacnaBcbKa
€.0., ctyaeHTKa rpynun XH-11mH; 3apyaHuubkui €. B., cTapul. HayK. CniBp., NpOB. A0CAiA., IHCTUTYT
opraHiyHoi ximii HAH YkpaiHu; bepexHa 10.C., BukKoHaB4uin gupektop N0 «BOTEPHET»; MNipcbkui
HO.K., o.X.H., 3aB. nab. IHCTUTYTy 3arafnbHOI Ta HeOpraHiyHOoi XiMmii iM. B.l. BepHaacbkoro HAH
YKpainun; bapcykos B.3., A.x.H., npodecop, NpoB. HayK. cniBpobiTHUK IHCTUTYTY copbuii Ta npobnem
eHpoekonoril HAH YkpaiHu; Bopdonomees A.B., aupektop TOB "LEHTP PECYPCOE®EKTUBHOIO TA
YNCTOIrO BUPOBHULITBA".

1) Law of Ukraine “On Higher Education”.

2) Resolution of the Cabinet of Ministers of Ukraine No. 1392 dated December 16, 2022, “On
Amendments to the List of Fields of Knowledge and Specialties for which Higher Education Applicants
are Trained”.

3) Accreditation Expert Report on the Educational and Scientific Programme “Chemical Technologies
and Engineering” for the Year 2022.

4) Amendment No. 10 to the National Classifier of Professions DK 003:2010 in Accordance with the
Order of the Ministry of Economy No. 810 dated October 25, 2021.

5) Regulation on Educational Programmes at Igor Sikorsky Kyiv Polytechnic Institute (approved and
enacted by Order No. NOD/232/25 dated March 24, 2025, “On Approval of the Regulation on
Educational Programmes at Igor Sikorsky KPI”).

6) Order No. NOD_362-25 dated April 25, 2025, “On the Planning and Organisation of the Educational
Process for the 2025/2026 Academic Year”.

7) Feedback and Suggestions from Stakeholders: M.V. Sakara - Master’s student, group KhN-21mn;
Ye.O. Braslavska - Master’s student, group KhN-11mn; Ye.V. Zarudnytskyi - Senior Research
Associate, Leading Researcher, Institute of Organic Chemistry, NAS of Ukraine; Yu.S. Berezhna -
Executive Director, NGO “WATERNET"; Yu.K. Pirskyi - Doctor of Chemical Sciences, Head of
Laboratory, V.I. Vernadsky Institute of General and Inorganic Chemistry, NAS of Ukraine; V.Z.
Barsukov - Doctor of Chemical Sciences, Professor, Leading Researcher, Institute for Sorption and
Problems of Endoecology, NAS of Ukraine; A.V. Vorfolomeyev - Director, LLC “Center for Resource
Efficient and Cleaner Production”.
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EBOJIIOLIA OCBITHbOI MPOrPAMU / EVOLUTION OF THE EDUCATIONAL PROGRAMME

Y 2018 poui 3a cneuianbHicTio 161 XimiyHi TexHonoril Ta iHXeHepisa B yHiBepcuTeTi 6yno HasaBHO 8
OHIM, Ha3BW aknx 6ynu ineHTn4Hi Ha3eaM Ol 6akanaBpaTy. Y 2020 poui npunHanu CTaHgapT Buwoi
OcBiTK ona ppyroro (MaricTepcbkKoro) piBHA BULLOI OCBITWU 3a cneuianbHIcTiO 161 XiMiyHi TexHonorii
Ta iHXeHepia Ta 3rigHo 3 po3nopaa)xeHHaM Big 21.01.20 NePl/42/2020 «IMpo oHOBMEHHS Nepeniky
OCBITHiIX NMporpaM yHiBepCcUTeTy» Ha BUKOHaHHSA pilleHHSA ByeHoi pagwn Big 14.12.2020 p., Ha
niacTaei yoro BignosigHi OHIM 6ynn nepepobneHi. Oani y 2021 poui nicns peTenbHOro nepernsaagy Ta
3 ypaxyBaHHAM (paKTy BUKOHaAHHSA KadeapaMm XiMiKO-TEXHOJIOTIYHOro aKynbTeTy ChijibHUX
HayKOBMX MPOEKTIB/pobIT AesKki 0CBiTHbO-HayKoBi NporpamMu ob’eaHanNCb, B pe3yfbTaTi KifbKiCTb
OHI ckopoTunack BABIYi. HacTynHmim aHanisz B 2022 poui gk 3MicTy 4oTupbox OHII, Tak i BiArykis
cTenkxonpgepie npuBiB Ao nopganbworo ob’egHaHHs B ogHy OHIM 3 Ha3Bow «XiMiyHi
pecypcoeeKTUBHI TEXHONOrii HeoOpraHiYHMX Ta OpraHiYyHMX PevyoBMH, MaTepianiB Ta MOKPUTTIB».

Y 2023 poui Ha nigcTaBi pe3ynbTaTiB ONUTYBaHHSA CTYAEHTIB Ta peueH3in-siarykis ctenkxongepis
OHIM 6yna nepernsHyTa, BHACNiAOK Yoro 6yno NpuUMHATO pilLeHHA NPO NepeMeHyBaHHS Ta CYTTEBE
nepepobneHHa OHIM. Mpu4nHOIO NepeiMeHyBaHHA CTano BiATYKM Ta pe3ynbTaTu ONUTYBaHHA
acnipaHTIiB Ta CTYAEHTIB, a AJ19 CYTTEBOI Nepepobku - y3aTuin KadpeapamMm €BPONencbKnin BeKTop,
BHacNifoK 4oro po3pobneHo geski abCcoNOTHO HOBI KypCUu, SIKi OPIEHTYIOTLCA Ha 3e/1eHU KypcC Ta
NPUHUNAW HYNbOBOIro 3abpyaHeHHsA. B pe3ynbTaTi 3aTBEpAKeHO Ha3By OHI «XiMiyHi TexHonorii Ta
iHXeHepis», Ha Ky nepwuin Habip 3a006yBayiB BiabyBcsa BoceHn 2023 p. [ani B 3anponoHOBaHIN
OHIM 6yno peTenbHO nepernaHyTo HOPMaTUBHY, NpodecinHy Ta AOCAIAHULBKY YaCTUHW nporpamMu,
he 3abe3nevyeHHs BUCOKOro piBHA AOCAIAHUNLBLKOI YaCTUHU NiAFOTOBKWN peani3yeTbCs Ha OCHOBI 3
HayKOBUX LWKiJT XiMiKO-TEXHONOTiIYHOro akynbTeTy, 3 HaykoBux nabopaTopii: HaBYalbHO-
HaykoBogaocniaHa nabopaTopis ioHHoro obmiHy Ta apcop6buii, HaB4YaNbHO-HAaYKOBO-AOCAIAHA
nabopaTtopia «KIl-cMHTe3», HaBYalbHO-HAayKOBO-A0C/igHa NabopaTopia 064ncnoBanbHOI TEXHIKMK
ONna npuknagHoi enekTpoxiMmii Ta LLeHTpy cydYacHUX BOAHMUX TexHonorin. OKpiM uboOro,
MO EepHi30BaHO HAMOBHEHHS AESKMX OCBITHIX KOMMOHEHTIB Ta PO3LIMPEHO TEMU HAYKOBUX pobIT
MaricTpiB B paMKax Ix AgucepTaLil Ha HAYKOBUX MNPOEKTIB ABOX (PaKy/bTETIB (XiMiKO-TEXHONOriYHWIA
Ta iHXXEHEePHOXiIMiYHNI) 3 ypaxyBaHHAM BMMOI BOEHHOrO 4Yacy Ta BiArykis ctenkxonpepis. OHIM
"XiMiYHi TexHoNoril Ta iHXXeHepia" akpeANTYETLCA BNepLue.

Y 2024 poui, Ha OCHOBi pe3ynbTaTiB oNUTyBaHHSA 3006yBaydiB BULLOT OCBITU Ta peLeH3in-Biarykis
cTenkxonaepis, 6yno 30iMCHEHO Nepernsn oCBiTHbO-HAaYKOBOI Mporpamu. 3a NiAcyMKamMm aHanisy
NPUAHATO PilleHHS 36iNbWNTK KiNbKiCTb BUBIPKOBUX KOMMOHEHTIB LUKY NPOMECinHOT NiAroTOBKY 3
n'aTn go cemun, obpaHux i3 ®-katanory. KpiMm Toro, 3arasnbHy KinbKiCTb KpeaunTiB 415 060B’A3KOBUX
KOMMOHeHTIB 36inbLieHo 3 88 oo 89, a ans Bubipkosux - 3 31 no 32 KpeauTie. [10 CTPYKTypu
nporpamu BnepLue BKJAYeHO aHrNOMOBHI BMBipKOBi 0CBiTHI koMnoHeHTU: Electrochemical Methods
in Materials Science, Scientific Writing: From Funding Application to Report, Modern Materials in
Membrane Technologies, Advanced Bio and Medical Polymer Composites.

Y Bepcii 0CBiTHLOI Nporpamn 2025 poky Byao NnpoBeneHO Nepepo3noain kpeanTie 060B’A3KOBUX
KOMMOHEHTIB BiAMOBIAHO 40 OHOBJIEHUX BUMOT. TaKOX Y3roJ>XeHO po3MoAin ayaAnTOpPHOro
HaBaHTaXxeHHA onsa BMbipkoBux gucumnniaid. Kpim Toro, 3anpoBaa>XeHo aHrJIOMOBHY cepTudikaTHy
nporpamy «Newest Biopolymer and Membrane Materials and Specific Methods of Their Research»
(«HoBiTHI 6iononimepHi Ta MeMbpaHHi MaTepiann i cneundiyHi MeToamn X AOCHIOXKEHHS»).

In 2018, in the speciality 161 Chemical Technology and Engineering, University had 8 ESPs, the
names of which were identical to the names of the bachelor's degree programmes. In 2020, the
Standard of Higher Education for the second (master's) level of higher education in the specialty 161
Chemical Technology and Engineering was adopted and, according to the order of 21.01.20
NePI1/42/2020 ‘On updating the list of educational programmes of the university’, the relevant ESPs
were revised on the basis of the decision of the Academic Council of 14.12.2020. Further, in 2021,
after a thorough review and taking into account the fact that the departments of the Faculty of
Chemical Technology have implemented joint scientific projects/work, some educational and
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research programmes were merged, resulting in a halving of the number of ESPs. Subsequent
analysis in 2022 of both the content of the four ESPs and stakeholder feedback led to their further
merger into one EPP entitled ‘Chemical resource-efficient technologies of inorganic and organic
substances, materials and coatings’.

In 2023, based on the results of the survey and stakeholder and students reviews, the ESP was
revised, resulting in a decision to rename and significantly revise the ESP. The reason for the
renaming was the feedback and results of a survey of graduate students and students, and for
a significant redesign - the European vector taken by the departments, as a result of which some
completely new courses were developed that are oriented towards a green approach and
zeropollution principles. As a result, the name of the ESP ‘Chemical Technology and Engineering’ was
approved, for which the first intake of applicants took place in autumn 2023. The proposed ESP
carefully revised the regulatory, professional and research parts of the programme, where the high
level of research training is implemented on the basis of 3 scientific schools of the Faculty of
Chemical Technology, 3 scientific laboratories: Educational Research Laboratory of lonic Exchange
and Adsorption, Educational Research Laboratory “KPI-Synthesis”, Educational Research Laboratory
of Computer Engineering for Applied Electrochemistry and Centre of Modern Water Technologies. In
addition, the content of some educational components has been modernized and the topics of
scientific works of masters within the framework of their dissertations have been expanded to
scientific projects of two faculties (chemical technology and chemical engineering) taking into
account the requirements of wartime and feedback from stakeholders. The ESP 'Chemical
Technology and Engineering' is being accredited for the first time.

In 2024, based on the results of a survey conducted among higher education applicants and the
feedback received from stakeholders, the educational and scientific programme was revised.
Following the analysis, a decision was made to increase the number of elective components within
the professional training cycle from five to seven, selected from the F-catalogue. Additionally, the
total number of credits allocated to compulsory components was increased from 88 to 89, and for
elective components — from 31 to 32 credits. For the first time, English-taught elective courses were
included in the programme structure: Electrochemical Methods in Materials Science, Scientific
Writing: From Funding Application to Report, Modern Materials in Membrane Technologies, and
Advanced Bio and Medical Polymer Composites.

In the 2025 edition of the programme, the credits for compulsory components were redistributed in
accordance with updated requirements. The allocation of contact hours for elective courses was also
harmonised. Furthermore, an English-language certificate programme was introduced, titled Newest
Biopolymer and Membrane Materials and Specific Methods of Their Research.
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1. NPO®JIb OCBITHbOI MPOrPAMM / EDUCATIONAL PROGRAMME PROFILE

1 - 3aranbHa iHdopmMauia / General information

MNoBHa Ha3Ba 3akjiafy BULLOI OCBiTK Ta

HaB4asbHoOro nigposainy / Full name of

higher education institution and faculty
/ educational and scientific institute

HauioHanbHU TEXHIYHWUNA
yHiBepcuTeT YKpaiHu
«KWIBCbKUI MONITEXHIYHNN
IHCTUTYT iMeHi Irops
CikopcbKoro», IHXXeHepHo-
XiMiYHUI hakynbTeT, XiMiKo-
TEXHOJIOMi4YHUI haKynbTeT

National Technical University
of Ukraine «lgor Sikorsky Kyiv
Polytechnic Institute»,
Faculty of Chemical
Engineering, Faculty of
Chemical Technology

CTyniHb BULLOT OCBITW Ta Ha3Ba
0CBiTHbOI KBanidikauii / Higher
education degree and education

CTyniHb MaricTpa
MaricTp 3 XiMi4HMNX
TexXHONOrin Ta iHXeHepil

Master Degree
Master’s in Chemical
Technologies and

qualification title Engineering
OdininHa Ha3Ba OCBiITHLOI Nporpamu / XiMi4Hi TexHonoril Ta Chemical Technology and
Educational programme official title iH>XXeHepis Engineering

Tun gunnaomy Ta 06cAr OCBiTHLOI
nporpamu / Diploma type and
educational programme volume

Ovnnnom maricTtpa, 120
kKpeauTtie EKTC, TepMiH
HaB4YaHHSA 1 pik 9 MicAuis

Master diploma, 120 credits
ECTS, training period 1 year
9 months

IHdbopMauisa npo akpeguTadito /
Accreditation information of the
educational programme

AkpeguntoBaHo HA34BO,
cepTudikaT BiNnCHMA [0
2030-07-01

Accredited by NAQA,
cetificate No valid to
2030-07-01

Linkn, piseHb BULLOI 0CcBiTK / Education
cycle, level of higher education

HPK YkpaiHn - 7 piBeHb
QF-EHEA - npyruni unkn
EQF-LLL - 7 piBeHb

NQF of Ukraine - 7 level
QF-EHEA - 2 cycle
EQF-LLL - 7 level

Mepepnymosun / Prerequisites

HasaBHICTb CTyneHs
bakanaspa

Bachelor Degree

dopmun 3006yTTA oCBiTK / Forms of

Education OuyHa (neHHa); full-time;
MoBa(n) BuknagaHHs / Language(s) of VKpaitcbKa Ukrainian
instruction

IHTepHeT-aapeca po3MilleHHS
ocBiTHbOI nporpamu / URL of the
educational programme

https://osvita.kpi.ua/G1_ONP
M_HTI

[=] e [l
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2 - MeTa ocBiTHbOI nporpammu / Educational programme purpose

MigroToBKa KBaniikoBaHMX, aganToOBaHMX [0
€BPONENCHKOro NMpocTipy Ta
BMCOKOBMOTMBOBaHMX (haxiBLiB, AKi 34aTHi:

* BUpiwyBaTn Npobnemn B o6nacTi xiMivyHOI
TexXHoNOorii Ta iHXeHepil K 3a CTaHAaPTHUMU
nigxogammn, Tak N BJAaCHUMN OPUTiHaNbHUMK
MeTOoANKaMN BUKOPUCTOBYOYM Nigxoamn
«3eJIeHNX» Ta «4UCTUX>» BUPOOHNLTB;

* 3aCTOCOBYBaTW Cy4acCHi HayKOBi 3HaHHSA Ta
CTBOpPlOBATU iHHOBALIT B XiMiYHiN TexHOOrii Ta
iH>XXeHepii B yMOBax Cy4aCHUX BUKJIMKIB
CbOrOOEeHHS, y TOMY YUCAi, OPIEHTOBAHUX Ha
3axXUCT HAaBKOJIMLLIHBLOIO CepefoBULLa;

* MPOBOAMTUN HAYKOBI, MPOEKTHO-TEXHOJOriYHI,
BUPOBHMNYO-TEXHONOrIYHI poboTn B obnacTi
nepenoBux Ta pecypcoedekTUBHNX TEXHOOr N
Ta 414 3MiLHeHHsA 060pOHO34aTHOCTI YKpaiHu;
* peanizoByBaTK iHXXeHepHi po3pobku B ymMoBax
MWPHOIro Ta BOEHHOIO/MOBOEHHOIO YaciB Ta
CYYaCHOro puHKY npaui K YKpaiHu, Tak i CBIiTy
Ha KOHLenuii cTanoro po3BMUTKY CyCcnifibCTBa Ta
MPMHUWNAX UNPKYISPHOI EKOHOMIKN.

Training of qualified, adapted to the European
space and highly motivated specialists who are
able to:

* to solve problems in the field of chemical
technology and engineering both according to
standard approaches and own original methods
using the approaches of "green" and "clean"
productions;

* to apply modern scientific knowledge and
create innovations in chemical technology and
engineering in the conditions of today's modern
challenges, including those focused on
environmental protection;

 to carry out scientific research,
projecttechnological, production-technological
works in the field of advanced and resource-
efficient technologies and to strengthen the
defense capabilities of Ukraine;

* to implement engineering developments in the
conditions of the peacetime and
wartime/postwar times and the modern labor
market of both Ukraine and the world based on
the concept of sustainable development of
society and the principles of circular economy.
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3 - XapaKTepucTUKa OCBiTHbOI MporpamMm

/ Educational programme characteristics

MpeameTHa o6nacTtb / Subject area

Ob6’eKTN BUBHEHHS Ta AisI/IbHOCTI -
XiMiKOTEXHOJI0Ti4YHI npouecn, MeToaun, 3acobu i
anapaTun cy4acHUX XiMiYHNX BUPOOBHULTB.

Llini HaB4aHHS - NigroToBKa axiBuiB, 34aTHNX
pO3B’'sA3yBaTW CKNagHi 3aaadi i npobnemun
XiMIYHMX TEXHOJOTIN Ta iHXXeHepii, Wo
nepepnbayae NnpoBeaeHHS focnigxeHb Ta/abo
30iNCHEHHSA iIHHOBALIM | XapaKTepn3yeTbCs
HEBM3HAYEHICTIO YMOB i BUMOT.

TeopeTUYHWI 3MICT NpeaMeTHOI obaacTi -
MOHATTS, KaTeropii, KoHUenuii, npuHUMunmn
XiMIYHMX TEeXHOJ0rin, NpoLueciB Ta anaparTis
XiMiYHNX BUPOBHULTB.

MeToau, METOANKN Ta TEXHOJOrIT: TeXHONOorii
XiMiYHOI MPOMNCOBOCTI, (Pi3NKO-XiMiYHi MmeToaN
DOCNiAXeHb, MeToAMN MOAENIOBAHHS,
onTuMi3auii, NPUAHATTSA pilleHb Ta
MPOeKTyBaHHSA XiMiYHMX NpoueciB Ta anaparTis,
MeToAu njaHyBaHHA Ta 06pobkun pe3synbTaTiB
EKCMepuMEHTIB, METOANKMN | TEXHONOTII
opraHi3auinHo-TexHonoriyHoro 3abe3nevyeHHs
Ta EKOHOMIYHOr0o aHani3y xiMiyHoro
BMPOOHMLTBA, METOAN BUKNAAAHHS Y BULLIN
OCBITI.

IHCTpyMeHTU Ta obaaHaHHS: NPUCTPOI Ta
npunagn ons aHanizy CUpoOBUHN, MPOMIXKHUX i
LiSIbOBMX NPOOYKTIB, KOHTPOJIbHOBMUMIpPIOBa/ibHE
obnagHaHHS, cyyYacHi LMAPOBI TeXHOMOr I,
crneuianizoBaHe TEXHOJIOMNYHE Ta HayKoBe
obnagHaHHSA, cneuianisoBaHe NporpaMHe
3abe3neveHHs.

Objects of study and activity are
chemicaltechnological processes, methods,
means and devices of modern chemical
industries.

The goals of training are the training of
specialists capable of solving complex tasks and
problems of chemical technologies and
engineering, which involves conducting research
and/or implementing innovations and is
characterized by the uncertainty of conditions
and requirements .

Theoretical content of the subject area -
concepts, categories, concepts, principles of
chemical technologies, processes and
apparatuses of chemical production.

Methods, techniques and technologies:
technologies of the chemical industry,
physicochemical research methods, methods of
modeling, optimization, decision-making and
design of chemical processes and devices,
methods of planning and processing the results
of experiments, methods and technologies of
organizational and technological support and
economic analysis of chemical production,
teaching methods in higher education.

Tools and equipment: devices and instruments
for the analysis of raw materials, intermediate
and target products, control and measurement
equipment, modern digital technologies,
specialized technological and scientific
equipment, specialized software.

OpieHTauina ocBiTHLOI Nnporpamm / Scope

OCBiTHbO-HayKoBa

Educational Scientific

OcHoBHUM (POKYC OCBITHb

oi nporpamum / Main focus

CTBOpEeHHSA nepefoBUX, EKOJOMYHUX,
«3eJIeHNX», pecypcoedeKTUBHUNX XiMiYHNX
TEXHONOrin, AKi 6a3yloTbCs Ha KoHUenuii
CTaJIoro po3BUTKY CyCniNbCTBa Ta NpUHLMNAx
LNPKYISAPHOI EKOHOMIKN. Po3pobKa XiMi4HMX
TexHonorin gna obopoHO30aTHOCTI Ta
NiCNIBOEHHOI O BiAHOBNEHHSA YKpaTHW.

Knro4osi cs10Ba: nepefoBi, eKONOriYvHi, «3eneHi»,
pecypcoedeKTUBHI XiMi4HI TeXHONOTrIi;
TEXHONOrii HYIbOBOro 3abpyAHEHHS,
KOMMO3UTHI MaTepianun, PyHKLiOHaNbHI
MOKPUTTSH, CEHCOPHiI CUCTEMU, MOHITOPUHT
DOBKiNNA, KaTanisaTopu, LUpKyNauinHa
€KOHOMiKa, BOAOOYMLLEHHSA Ta BOAONIArOTOBKA.

Creation of advanced, ecological, "green”,
resource-efficient chemical technologies, based
on the concept of sustainable development of
society and the principles of circular economy.
Development of chemical technologies for the
defense capability and post-war reconstruction
of Ukraine.

Keywords: advanced, ecological, "green",
resource-efficient chemical technologies;
zeropollution technologies, composite materials,
functional coatings, sensor systems,
environmental monitoring, catalysts, circular
economy, water purification and water
treatment.

Oco6nBOCTI OCBITHLO

i nporpamm / Features
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Mpw nigroTosui axisuis 3a OHI
BUKOPUCTOBYIOTbLCSA CyYaCHi EBPOMencChbKi
mMeToaun HaB4YaHHSA (Research-led learning,
Research-tutored learning, Research-oriented
learning, Research-based learning Ta iHwWi), wo
HabyTi BMKagadYaMm nig 4ac cTa)kyBaHb 3a
€BponencbkumMmn nporpamamu. Marictpm OHI
MaloTb AOCTYMN A0 YHiKasbHOro obnagHaHHS
kKadpenp XiMiKO-TEXHOSIOMNYHOrO hakynbTeTy
KMl im. Iropsa Cikopcbkoro i LleHTpy
KONEKTUBHOIO KOPUCTYBaHHSA yHiBepcuTeTy. [lo
0CBiTHbOro npouecy y OHIM nepeabaveHo
3a/y4eHHs npodecioHaniB-HayKOBLIB,
€KCMepTiB B rasnysi XiMiYHMX TEXHOSOrIN TOLLO.
Nigrotoska 3a OHIM po3Bonse nigrotyBaTun
KOHKYPEHTOCMPOMOXHMX (haxiBLiB, AKi 34aTHi
6yayBaTun Kap’'epy B NPOBiAHNX CBITOBUX Ta
YKPAiHCbKNX KOMMNaHifAX, HayKOBO-A0CNi AHNX
IHCTUTYTax, 3aKNafaX BULLOT OCBITW.
OcobnueicTio (yHikanbHicTo) OHIM €:

1) HasIBHICTb iHHOBALIMHMX aBTOPCbKNX KYPCiB,
AKi 6a3yloTbCA Ha Cy4aCHUX 3HAHHAX 3
nepenoBmux XiMiYHMUX TEXHOJOriN Ta
pe3yfibTaTaX BAAaCHMX HayKOBUX/TEXHONOTiYHNX
0OCnig>XeHb | BMIPOBaAXEHb;

2) CNpSAMOBAHICTb Ha HaLuioHaNbHi BUKJINKN 3
OpieHTaUi€l0 Ha eBponenchbki TpeHaun (Green
Deal, Zero Pollution, Curcular Economy);

3) HaABHICTb @aHMIOMOBHOI CepTUiKaTHOI
nporpamun «Newest biopolymer and membrane
materials and specific methods of their
research».

Modern European learning methods
(Researchled learning, Research-tutored
learning, Research-oriented learning, Research-
based learning, etc.) acquired by teachers
during internships in European programs are
used in the training of specialists for ESP. ESP
masters have access to the unique equipment of
the departments of the Chemical and
Technological Faculty of KPI named after Igor
Sikorskyi and the Center for Collective Use of
the University. The educational process in the
ESP envisages the involvement of professional
scientists, experts in the field of chemical
technologies, etc. Training under the ESP allows
you to prepare competitive specialists who are
able to build a career in leading global and
Ukrainian companies, research institutes, and
higher education institutions.

The feature (uniqueness) of the ESP is:

1) the availability of innovative author's courses,
which are based on modern knowledge of
advanced chemical technologies and the results
of own scientific/technological research and
implementation;

2) focus on national challenges with a focus on
European trends (Green Deal, Zero Pollution,
Circular Economy);

3) the availability of an English-language
certificate program «Newest biopolymer and
membrane materials and specific methods of
their research».

4 - MpupaTHICTb BUNYCKHUKIB 0,0 NpaueBNaluTyBaHHA Ta NOAANbLUIOIro HaB4aHHA /
Eligibility of graduates for employment and further study

MpupaTtHicTe po npauesnawTtyBaHHa / Eligibility for employment

BnnycKHUKM MOXYTb 34iNCHIOBATK NpodecinHy
DiSNbHICTb B ranysi XiMiyHOI iHXeHepil Ta
npauoBaTU Ha Nocajax BiAMnoBiAHO A0
HepxxaBHoro knacugikatopy npodecin AK
003:2010:

2113.2 Ximik,

2113.1 Haykosi cniBpobiTHUKK (Ximis),

2146.1 HaykoBi cniBpobiTHUKN (XiMiYHi
TexHosorii),

2149.2 IHXeHep-O0CNigHUK,

2146.2 IHXKeHep-TeEXHOJ0r (XiMiYHI TexHonorii),
2310 Buknapaydi 3aknaniB BULLLOI OCBITKU

Graduates may engage in professional activities
within the field of chemical engineering and
work in positions according to the State
Classifier of Professions DK 003:2010:

2113.2 Chemist,

2113.1 Research staff (Chemistry),

2146.1 Research staff (Chemical Technology),
2149.2 Research Engineer,

2146.2 Process Engineer (Chemical Technology),
2310 Lecturers of higher education institutions

Mopanbwe HaByaHHA / Further study

MpoOoBXeHHS HaBYaHHA Ha TPETbOMY PiBHI
BULLOi OCBiTU. HabyTTa noOaTKoBMX
KBanigikaLin y cmctemi oCBiTU AOPOCIUX.

Continuation of studies at the third level of
higher education. Acquisition of additional
qualifications in the adult education system.
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5 - BuknapaHHA Ta ouiHioBaHHA / Teaching and assessment

BuknapaHHa Ta HaBYaHHA/Teaching and studying

3aranbHUN CTUSb HAaBYaHHS -
npob6seMHOOpiEHTOBAHE CTYAEHTOLEHTPOBAHE
HaBYaHHSA. BuknagaHHsa NnpoBoANTLCA Yy hopMi
NeKUin, cemiHapiB, MPaKTUYHUX 3aHATD,
nabopaTopHUX 3aHATb, CaMOCTIHOI poboTu 3
MOXXJIMBICTIO KOHCY/IbTaLi 3 BUKNlafdayem,
iHOMBIAYyanbHUX 3aHATL. MNepenbayvyeHo
3aCTOCYBaHHSA iIHHOPMALINHO-KOMYHIiKaLiNnHMNX
TexHonorin (elearning, oHnanH-nekuii, OCW,
ONCTaHUiNHI KypCKn) 3a OKPEMUMIN OCBITHIMU
KOMMNOHEHTaMW. 3anpoBaA>XeHi Cy4YacHi
€Bponencbki metoam HaB4aHHA (Research-led
learning, Researchtutored learning, Research-
oriented learning, Research-based learning Ta
iHLWi).

The general learning style is problem-oriented,
student-centred learning. Teaching is conducted
in the form of lectures, seminars, practical
classes, laboratory classes, independent work
with the possibility of consultations with the
teacher, individual classes. The application of
information and communication technologies
(elearning, online lectures, OCW, distance
courses) is foreseen for individual educational
components. Modern European teaching
methods are introduced (Research-led learning,
Researchtutored learning, Research-oriented
learning, Research-based learning and others).

OuiHloBaHHA / Assessment

MOTOYHNIN KOHTPOIb 34INCHIOETLCA Y BUTNALI
nabopaTopHMX 3BiTiB, 3aXMCTiB NPaKTUYHMX Ta
iHOVBIAYyanbHUX pobIT, Npe3eHTaLin, BUKOHAHHSA
MOLOY/IbHUX KOHTPOJIbHUX pobiT. CemecTpoBuUin
KOHTPOJ/Ib BUKOHYETLCS LLASAXOM NMUCbMOBUX Ta
YCHUX €K3aMeHiB, 3aXUCTY KypcoBuX pobiT Ta
3BIiTY 3 HAYKOBO-AOCIAHOT MPaKTUKN.
KOHTpPObHI 3aX04N CEMeCTPOBOIro KOHTPOJIIO
NPoOBOAATLCA BiANOBIAHO A0 [MON0XXEHHS Npo
NOTOYHUN, KafleHOapHUN Ta ceMecTpoBUi
KOHTPOJIb pe3ynbTaTiB HaB4aHHA B KIl iM. Irops
Cikopcbkoro.

Current control is carried out in the form of
laboratory reports, defenses of practical and
individual works, presentations, execution of
modular control works. Semester control is
carried out through written and oral exams,
defense of coursework and report of scientific
and research practice. The semester control
assessment is carried out in accordance with the
Regulation on current, calendar and semester
control of study results at Igor Sikorsky KPI.
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6 - NMporpamMHi KoMmneTeHTHOCTI / Programme competencies

IHTerpanbHa KOMMNETEHTHICTb

/ Integral competence

30aTHICTb pO3B'sAA3yBaTW CKNagHi 3agadvi i
npobaeMun XiMiYHUX TEXHOJIOTiN Ta iHXeHepii, Wo
nepepnbayae NnpoBeaeHHs AocnigxXeHb Ta/abo
30iNCHEHHSA iIHHOBALINW, SKi XapaKTepmM3yTbCs
HEBM3HAYEHICTIO YMOB i BUMOT.

The ability to solve complex tasks and
problems of chemical technology and
engineering, which involves research and/or
innovation, characterized by uncertainty of
conditions and requirements.

3aranbHi komneteHTHocTi (3K)

/ General competencies

K THICTb reH BaTW HOBI igel - . .
3 3paTHic eHepysa oBlAe The ability to generate new ideas (creativity).
01 (KpeaTuBHICTb).
3K 30aTHICTb 3aCTOCOBYBATK 3HAHHA Y The ability to apply knowledge in practical
02 MPaKTUYHNX CUTYyaUisx. situations.
3K 30aTHICTb A0 nowyky, obpobneHHs Ta The ability to search, process and analyze
03 aHanisy iHopMauil 3 pi3HNUX gXxepen. information from various sources.
3K 34aTHICTb ouiHIOBaTW | aganTyBaTuh oCBOEHiI | The ability to evaluate and adapt the learned
04 HaykoBi meToawn i cnocobun aisnbHocTi Ao ymoB| scientific methods and methods of activity to

CTasioro po3BUTKY. the conditions of sustainable development.
daxosi komneteHTHOCTI (PK) / Professional competencies
30aTHICTb JocnigyBaTn, KnacudikysaTn i The ability to research, classify and analyze
0] ¢ aHanisyBaTWU NMOKA3HUKU AKOCTI XiMi4HOT quality indicators of chemical products,
01 MPOAYKLil, TEXHOOMYHNX NPOLLECIB | technological processes and equipment of
obnagHaHHA XiMiYHUX BUPOBHNLTB. chemical production.
. 3ﬂaTH'CTb OPraHisoByBaTit | ynpasnaTi The ability to organize and manage chemical
XiMiKO-TEeXHOIOM YHNMK NpoLecaMn B yMOBax ; . -
and technological processes in the conditions
OK MPoOMMCIoBOro BupobHMLTBa Ta B ; . . .
. . of industrial production and in research
02 HayKoBoAoCNiAHNX NabopaTopinx 3 . L .
: . laboratories, taking into account social,
ypaxyBaHHAM coLia/ibHUX, EKOHOMIYHUX Ta . 4
X ; economic and environmental aspects.
€KOJIOMiYHNX acneKkTiB.
3AaTHICTL BMKOPUCTOBYBATI PE3yNbTaTh The ability to use the results of scientific
HayKOBUX AOCNIAXKEHb i [OCAiAHO-
research and research and development for
OK KOHCTPYKTOPCbKUX po3pobok Ans . o
. the improvement of existing and/or
03 BAOCKOHaJIeHHS iCHYl4YMX Ta/abo po3pobku .
o o development of new technologies and
HOBUX TEeXHOJIOriN i obnagHaHHSA XiMiYHUX X o ;
equipment of chemical industries.
BUPOBHMLTB.
30aTHICTb BUKOPUCTOBYBaTU CyvacHe
creuianbHe HaykoBe obnagHaHHA Ta The ability to use modern special scientific
oK | nPorpamHe 3abe3nevyeHHs Npu NpoBeaeHHi equipment and software when conducting
04 eKCrMepuMeHTasIbHUX OOCIAXKEHb i experimental research and conducting
30iINCHEHHI JOCNIAHO-KOHCTPYKTOPCbKUX research and development in the field of
po3poboK y chepi XiMiYHNX TEXHONOri Ta chemical technologies and engineering.
iHXeHepil.
oK 30aTHICTb CNiNKYBaTUCb Ta NpPe3eHTyBaTU The ability to communicate and present the
05 [P€3YNbTaTh HayKoBMX 0ocnigXeHb iHO3EMHOI0 results of scientific research in a foreign
MOBOIO. language.
3AATHICTL INEHTUDIKYBATY, aHANIYBATU | 3 | 1 piivy to identify, analyze and, with
HayKOBO-0O6r'pYHTOBaHOI apryMeHTaui€lo L
OK : . - scientifically based arguments, plan a strategy
nJjaHyBaTuW CTpaTErito BUPILLEHHS XiMiKO- . ) :
06 . ; U for solving chemical-technological problems
TEXHOMOriYHUX NpobneM i 3agay XiMivHUX T :
and problems of chemical industries.
BUPOOHMLTB.
THICTb BUKOPUCTOBYBaTW Cy4acHi meToam .
3pa ;ocniumzzbc no OyBOa,EI,VITCVIyH:CKOBie AN The ability to use modern research methods,
DK CKCHEDUMEHTY T'a EE)M LVBaTH a>|/<T ANbH conduct scientific experiments and solve
07 prmel BUpILyBaT aKTy current technical problems in the field of
TexHiyHi 3agayi B obnacTi XiMidHNX . : . .
L ! chemical technologies and engineering.
TEXHOMOriN Ta iHXeHepil.
@K | 3paTHICTb NJaHyBaTW | BAKOHYBATW HaYKOBI The ability to plan and carry out scientific
08 DOoCnifKeHHs Yy ranysi XiMidHoTl iHXeHepiT. research in the field of chemical engineering.
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OK
09

30aTHICTb 34iNCHIOBAaTU HAayKOBO-NeaarorivyHy
OiSNbHICTb Y 3aKadaxX BULLOI OCBITHU.

The ability to carry out scientific and
pedagogical activities in institutions of higher
education.

DK
10

30aTHICTb BUKOPUCTOBYBaTU Cy4acHe
obnapgHaHHA Ta NporpaMHe 3abe3nevyeHHs
0S8 onTuMi3auii Ta ynpaBaiHHS npouecaMmu
XiMi4YHOT TexHoorii.

The ability to use modern equipment and
software to optimize and control chemical
technology processes.

OK
11

30aTHICTb CTBOPIOBATU EKOJIONiYHI,
6e3BigX0aHI, «3eNeHi», «4nCTi»,
pecypcoedeKTUBHI XiMi4yHi TexHonoril Ta
CYYaCHi TEXHONOTIii MOHITOPUHTY
HaBKOJIMLLHbOI0 CepefoBULLa Ha OCHOBI
CTaHOAPTHUX Ta OPUriHalbHUX NiOX0A4iB.

The ability to create ecological, waste-free,
"green", "clean", resource-efficient chemical
technologies and modern environmental
monitoring technologies based on standard
and original approaches.

DK
12

30aTHICTb KOMepLiani3yBaTu HayKOBI
pO3pobKM Ta 3axmMLLaTh iX iIHTeNeKTyanbHy
BNACHICTb.

Ability to commercialize scientific
developments and protect their intellectual
property.
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7 - NMporpaMHi pesynbtatyu HaB4aHHA (MPH) / Programme learning outcomes

KpUTNYHO OCMUCAIOBATN HAaYKOBI KOHLLEeNLi Ta
CyYacHi Teopii XiMiYHMX NpoueciB Ta XiMi4HOI

Critically interpret scientific concepts and
modern theories of chemical processes and

MPH | . p . . . . ;
01 | iHKeHepii, 3acTOCoBYBATH iX NpU NPOBEAEHHI chemical engineering, apply them in
HayKOBUX AO0CNIAXKEHb Ta CTBOPEHHI conducting scientific research and creating
iHHOBaLiN. innovations.
34incHoBaTM Nowyk HeobxigHoi iHhopmalii 3 | Information retrieval on chemical technology,
fPH xiMiYHOI TexHosorii, npoueciB i obnagHaHHSA processes, and equipment to produce
02 BUPOOHNLTB XiMiYHMX pedoBMH Ta MaTepianiB | chemical substances and materials based on
Ha IX OCHOBIi, cncTtemMaTmusyBaTu, aHanisyBaTu | them, systematize, analyze and evaluate the
Ta OUiHIOBATW BIANOBIAHY iHGOPMaU,ito. relevant information.
OpraHizoByBaTK cBOtO poboTy i poboTy Organise professional work processes and
KOJIEKTNBY B YMOBaxX NpPOMMCSIOBOro teamwork of the project units and research
MPH BUPOBHMLTBA, MPOEKTHUX NifpPO34iNis, laboratories under industrial production
03 | HaykoBo-gocnigHux nabopaTopin, Bu3HavaTn | conditions to determine goals and effective
Lini i epekTMBHI cNocobu iX AOCArHEHHS, ways of achieving them, motivate and train
MOTMBYBaTW i HABYaTW NepcoHa. personnel.
OuiHIOBaTN TEXHIYHI i EKOHOMIYHI . .
XapaKTEPUCTUKN PE3yNLTATIB HayKOBUX To assess the technical and economic
[PH NOCAIMKEHb, NOCNIAHO-KOHCTPYKTOPCHKMX characteristics of the scientific research,
04 ! . y research and development, technologies, and
po3pobok, TexHosnorin Ta obnagHaHHA ; s .
S equipment of chemical industries.
XiMiYHNX BUPOBHMLTB.
BifibHO crnifKyBaTUCS Aep>XaBHOIO Ta . . . .
. y Aep Communicate fluently in national and foreign
iHO3eMHOI0 MOBaMW YCHO i NMCbMOBO ANA 4 o :
MPH ) : languages orally and in writing to discuss and
obroBopeHHs i Npe3eHTaLil pe3ynbTaTiB :
05 o . ! present the research and projects results and
npodecinHoi AisNbHOCTI, AOCAiIAXKeHb Ta ; s
. professional activities.
NPOEeKTIB.
Po3pobnsiTn Ta peanizoByBaTu NMPOEKTU B . : . ,
PODJ P By poet .| Develop and implement projects in chemical
chepi XiMiYHMX TEXHOJOTIN Ta AOTUYHI 00 HEI : X R
lPH MIKAMCLUNAIHADH] NPOEKTH 3 ypaxyBaHHAM technologies and related interdisciplinary
06 : P P ypaxy projects with consideration to social,
couiaZIbHMX, EKOHOMIYHUX, EKONOTiYHUX Ta ; .
: economic, environmental, and legal aspects.
MpaBoOBUX aCMeKTiB.
34incHIOBaTK Y HAayKOBO-TeXHiYHin niTepaTypi,|Information retrieval in scientific and technical
nateHTax, 6a3ax gaHuX, iHWKUX gXXepenax literature, patents, databases, and other
fPH nowykK HeobxigHOT iHopMaLii 3 XiMi4HOI sources on chemical technology, processes,
07 TexHonorii, npouecis i obnagHaHHS and equipment for the production of chemical
BUPOBHMUTB XiMiYHMX pe4OBMH Ta MaTepianis | substances and materials based on them,
Ha iX OCHOBI, cMCTeMaTM3yBaTW, i aHanisyBaTu| systematize, and analyze and evaluate the
Ta ouiHOBaTW BiAMNOBIAHY iH(OPMaLlito. relevant information.
3acTocoByBaTV NMepenoBi 3HaHHA Cy4acHUX
KOHLENuin, NpakTUK Ta MeToaiB 4N Apply advanced knowledge of modern
BOOCKOHAJIEHHS iCHYIOYMX MaTepianiB Ta concepts, practices and methods to improve
[TPH | dhyHKLiOHaNnbHUX MOKPUTTIB 4519 BU3HadYeHHA | existing materials and functional coatings to
08 Ta NPOrHO3yBaHHSA KJIIOYOBUX MapaMeTpiB i determine and predict key parameters and
B/IaCTMBOCTEN HOBUX MaTepianiB Ta properties of new materials and functional
PYHKUIOHaNbHUX MOKPUTTIB, B yMOBaXx coatings, in laboratory or production settings.
nabopaTopii abo BMpobHMUTBA.
3HaHHSA Cy4YacHUX MeTOoAiB [OCNIAXKEHHS,
Y Als A A Knowledge of modern research methods,
rPH npunagie Ta obnagHaHb, NPOrPamMHOro ) . . :
Co .. |devices and equipment, software in the field of
09 |3abe3nevyeHHs B 06/1aCTi XiMIYHUX TEXHOJOTIN : ; . .
: chemical technologies and engineering.
Ta iHXXeHepii.
MNnaHyBaTX Ta BUKOHYBATH . .
yBarl Y . Plan and perform experimental and theoretical
eKCnepuMeHTabHi | TEOPEeTUYHI AO0CNiOKEHHS . ) . ,
S e research in the field of chemical technologies
rPH B cpepi XiMIYHUX TEXHOJIOTIN i IHXeHepiT, . !
: . . and engineering, formulate and test
10 dopMynioBaTK | NepeBipaATY rinoTesn,

apryMeHTyBaTV BUCHOBKM, NMPE3EHTYBaTH
pe3ynbTaTu A0CNiAXKeHb.

hypotheses, argue conclusions, present
research results.
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fPH PO3[?061'IFITlVI | BUKadaTwu cn(.euila.ani Devglop and teach.special disgiplings in

77 |AMCUMnNIHK 3 XiMiYHMX TexHonorin i iHxeHepiil chemical technologies and engineering in
y 3aksajdax BMLLOT OCBITW. institutions of higher education.

fPH BmiTn 3aCTOCOBYBATM METOA i_ ni.p,>.<om/| Be able to apply ad\_/anced_research mr—_:thods

12 nepenoBux JocnigeHb B cepi XiMiYyHNX and approaches in the field of chemical
TEXHOJIOri Ta iHXeHepil. technology and engineering.

BupiwyBaTn npobnemun B obnacTi ximiyHoi Solve problems in the field of chemical
[TPH | TexHoOriT Ta iHXXeHepii K 3a CTaHAAPTHUMN technology and engineering using both
13 | migxogamu, Tak N BAACHUMW OpUTiHaJbHUMN standard approaches and own original
MeToAnKaMu. methods.

8 - PecypcHe 3abe3nevyeHHsa peanisauii nporpamm / Resource provision for programme implementation

Kappose 3abe3ne

yeHHsn / Staffing

Kappose 3abe3neyeHHs Won0 NpoBafXeHHS OCBITHbO-HayKOBOi
DiSNbHOCTI ANS MaricTepCcbKoro piBHA Bignosigae JliLeH3inHMM
yMoBaM, 3aTBepaxeHuM [ocTtaHoBoto KabiHeTy MiHicTpis
YkpaiHum Big 30.12.2015 p. Ne 1187 B 4MHHIN penakuii. OHMN
3abe3neyvyloTb HayKOBO-MeAarorivyHi npauiBHUKN 3 HAYKOBUM
cTyneHeM Ta/abo BYEHMM 3BaHHAM 3i CTa)keM nefaroriyHoi
po6oTn He MeHLwe 10 pokis. [Jo BUKNafaHHA aHMJIOMOBHOI
cepTuUdikaTHOI NporpamMm 3any4deHi BUKnagadi, aki MmatoTb
cepTudikaTh HE HUXKYe piBHA B2 BONOAIHHA aHIM NINCBKOO
MOBOIO.

Meets the personnel requirements for conducting educational and
scientific activities at the master's level complies with the
Licensing Conditions approved by the Resolution of the Cabinet of
Ministers of Ukraine dated 30.12.2015, No. 1187 as amended.
ESP is provided by scientific-pedagogical workers with a scientific
degree and/or academic title with at least 10 years of teaching
experience. The teaching of the English-language certificate
program involves teachers who have certificates of at least B2
level of English proficiency.

MaTepianbHo-TexHiuHe 3abe3neue|

HHA / Material-technical support

BianoBifa€e TEXHONOMYHMM BMMOraMm LWOAO MaTepiajbHO-
TexHiYHoro 3abe3nevyeHHs BeJeHHS OCBiTHbO-HayKOBOI
MaricTepcbKoro piBHS, fKi BU3HavatoTbCs JlineH3inHnuMn
yMoBaMmu, 3aTBepaxeHnMun MocTtaHosoto KabiHeTy MiHicTpis
YkpaiHum Big 30.12.2015 p. Ne 1187 B 4YMHHIN pepakuii
(https://zakon.rada.gov.ua/laws/show/1187-2015-%D0%BF#Text).
Tako)x 3800yBaYi BULLOT OCBITU MaloTb AOCTYN A0 YHIKanbHOro
HaykoBoro obnagHaHHA akybTeTy, LLleHTpiB KONIEKTUBHOIO
KopucTyBaHHs YHiBepcuTeTy Ta HAH YkpaiHu. [na npoBefeHHs
NEKLUIN BUKOPUCTOBYIOTLCA iIHTEPAKTUBHI AOLWKW, AKi
3abe3neyvyloTh AKiCHe BUKJTafaHHA y hopMaTi npe3eHTauin Ta
MepeXXeBUX TEXHOOTiN, 30KpeMa nNAaThopMn ANCTaHUINHOIoO
HaB4aHHS Sikorsky Distance.

It meets the technological requirements for the material and
technical support of conducting an educational and scientific
master's degree, which are determined by the current Licensing
Conditions approved by the Resolution of the Cabinet of Ministers
of Ukraine dated December 30, 2015 No. 1187 in the current
version
(https://zakon.rada.gov.ua/laws/show/1187-2015-%D0%BF#Text).
Also, students of higher education have access to the unique
scientific equipment of the faculty, Centers for collective use of
the University and the National Academy of Sciences of Ukraine.
Interactive whiteboards are used for lectures, which provide high-
quality teaching in the format of presentations and network
technologies, in particular, the Sikorsky distance learning
platform.

IHdopmauiiHe Ta HaBYaNbHO-MeToaMYHe 3a6e3neyeHHs / Information and methodological support of the educational process

BinnoBifnae BuMoram 3abe3neyeHHs OCBiTHbO-HaYKOBOI
OiANbHOCTI MaricTepCbKOro piBHA, AKi BU3Ha4atoTbCA
NigyeH3inHnMm ymoBamu, 3aTBepaxeHumm NoctaHosoto KabiHeTy
MiHicTpis YKpaiHu Big 30.12.2015 p. Ne 1187 B YMHHIN pepakLii.
NiueH3inHMMn ymoBamu, 3ateepaxeHumm MoctaHosot KabiHeTy
MiHicTpiB YkpaiHu Big 30.12.2015 p. Ne 1187 B 4MHHIN pepakuii.
BuKopnCTOBYETLCA iHhOpMaLinHa cnctema my.kpi.ua, aka
[o3BoJisi€ 3abe3neynTn nNpasa 34000yBadviB Ha HOpMyBaHHS
iHOMBIAYaNbHNX TPAEKTOPIN HaBYaHHA. 3000yBaYi BULLOT OCBITU
MatoTb BisIbHUI [OCTYN A0 nopTany HaykoBoTexHiYHOI
6ibnioTekun im. I'.l. NeHnceHka (https://ela.kpi.ua/home),
Mi>KHapOAHMX HAaYKOMETPUYHUX 6a3 faHuX, BHYTPILLHbO
yHiBepcmTeTCcbKoro penosuTtopito ELAKPI, ocsBiTHbOI nnaTdopmmn
AucTaHuinHoro HaB4aHHA Sikorsky Distance. IHhopmauis
OOCTYMHa Ha CaTax yHiBepcuTeTy, hakybTeTIiB Ta Kadeap,
iHpopMaLiHi pecypcu NiafalnTbCA peryasipHoOMy MOHITOPUHTY
HanoBHEHHS Ta aKTUBHOCTI.

Meets the requirements for providing educational and scientific
activities at the master's level, which are determined by the
current License Conditions approved by the Resolution of the
Cabinet of Ministers of Ukraine dated December 30, 2015 No.
1187 in the current version. The my.kpi.ua information system is
used, which allows to ensure the rights of applicants to form
individual learning trajectories. Students of higher education have
free access to the portal of the Scientific and Technical Library
named G.l. Denisenko (https://ela.kpi.ua/home), international
scientometric databases, internal university repository ELAKPI,
educational platform Sikorsky Distance. Information is available
on the websites of the university, faculties and departments,
information resources are subject to regular monitoring of
content and activity.
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9 - AkapemMiyHa MobBinbHicTb / Academic mobility

HauioHanbHa kpeguTHa MobinbHicTb / National credit mobility

3abe3neyvyyeTbCs ABOCTOPOHHIMUY AOrOBOPaMM
Mi>XK KIl iM. Iropsa CikopcbKoro Ta iHCTUTyTaMu
HAH YKpaiHun, HayKoBO-A40CAIiAHMMN yCTaHOBaMu
i 3aKNlagamMu BULLLOT OCBITK YKpaiHW.

It is ensured by bilateral agreements between
Igor Sikorskyi KPI and institutes of National
Academy of Sciences of Ukraine, scientific
research institutions and institutions of higher
education of Ukraine.

MixxHapoaHa KpeauTHa MobinbHicTb / International credit mobility

Mig Yyac HaBYaHHA CTYAEHTU MaloTb MOXJIMBICTb
y4yacTi y nporpamax Erasmus+, DAAD,
Fullbright, npoekTax Mi>xHapoAHOI KpeaUTHOT
MOBINIbBHOCTI YKPATHCbKO-NOJIbCbKOI O,
YKPaAIHCbKO-KNTAaNCbKOro Ta
YKPaiHCbKOAMOHCBLKOro LueHTpiB Ha 6a3i KMl im.
Irops CikopCbKOro, iHWunx HasasHMX B KII
MPOEKTaxX Mi>XHapOAHOI akageMivyHol
MOBiNIbHOCTI.

During their studies, students have the
opportunity to participate in Erasmus+, DAAD,
Fullbright programs, international credit mobility
projects of the Ukrainian-Polish,
UkrainianChinese, and Ukrainian-Japanese
centers on the basis of Igor Sikorskyi KPI, other
international academic mobility projects
available at KPI.

HaB4yaHHA iHO3eMHMX 3800yBayiB BULLLOI OCBiTH /

Study of foreign applicants of higher education

Ons iHo3eMHUX rpoMagsH, aki 6epyTb y4acTb y
nporpamMax akagemiyHoi MobinbHOCTI,
nepenbayeHa MOXKAMBICTb HaBYaHHS
YKPaTHCbKOIO MOBOIO, @ TaKoXX 00AAaTKOBO
HaBYaHHSA aHriINCbKOK MOBOIO 3@
cepTndikaTHOK NPorpamolo.

For foreign citizens who participate in academic
mobility programs, there is an opportunity to
study in the Ukrainian language under the ESP,
with the additional option of English-language
instruction through a certificate programme.

10 - NMpouenypa npucBoeHHA npodecininx kBanidikauin / Procedure for awarding
professional qualifications

MpncBoeHHA NpodecinHol KBanidikauii He
nepepnbadvysaHo.

The awarding of a professional qualification is
not provided.
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2. MEPEJIIK KOMMOHEHTIB OCBITHbOI MPOrPAMMN / COMPONENTS of EDUCATIONAL

PROGRAMME
kpennis | S oro
Kogn/Code OcCBIiTHI koMNoHeHTU nporpamu/Components EKTC/ECTS Acy Final
credits KoHTposto / Fina

control form

HOPMATWBHI ocBiTHI koMmnoHeHTU/Required (standard) components

O60B’5A3KOBi KOMMOHEHTW LMKY 3arasbHoi nigrotoBkun/General training cycle

IHTenekTyaNbHa BNACHICTb Ta NaTEHTO3HABCTBO /

3001 Intellectual Property and Patent Science 3.0 3anix / Final test
OCHOBW iH>XeHepil Ta TeXHONOrii CTanoro po3BnTKy / . .
3002 Fundamentals of Engineering and Technology of Sustainable Development 2.0 3anix / Final test
3003 MpakTUYHUI KypC iIHO3EMHOT MOBU ANA HAayKOBOI KOMYHikauii /
Practical Foreign Language Course for Scientific Communication
MpakTUYHUI KypC iIHO3EMHOI MOBU ANA HayKOBOI KOMYHikauii. YacTuHa 1 / Practical . .
3003.1 Foreign Language Course for Scientific Communication. Part 1 3.0 3anix / Final test
MpakTUYHNI KypC iIHO3EMHOI MOBU ANA HayKOBOI KOMYHikauii. YacTuHa 2 / Practical . .
30032 Foreign Language Course for Scientific Communication. Part 2 2.0 3anix / Final test
Komepuianizauis HaykoBux po3pobok / . .
3004 Commercialization of scientific developments 3.0 3anix / Final test
MeparoriyHa MancTepHICcTb / . .
30 05 Pedagogical Mastery 2.0 3anik / Final test
0O60B’A3KOBI KOMMOHEHTU LMKy NpodecinHoi nigrotoBku /Professional training cycle
3eneHa xiMifl A8 YNCTUX XiIMIYHUX TexHoorin /
fno o1 Green chemistry for clean chemical technologies 3.0 Exsamen / Exam
3eneHa xiMif A8 YNCTUX XiMiYHUX TexHoorin. Kypcosa poboTa / . .
no 02 Green chemistry for clean chemical technologies. Coursework 1.0 3anix / Final test
MepenoBi KOMMO3UTHI MaTepiann Ta cynepriapodobHi NnosepxHi /
o 03 Advanced composite materials and superhydrophobic surfaces 3.0 Exsamen / Exam
PecypcoedeKTUBHI XiMi4Hi TEXHONOrIT Ta LNPKYNSpHa EKOHOMIKa /
o 04 Chemical technologies for environmental protection 5.0 Exsamen / Exam
110 05 XiMi4Hi TeXHOJOrii 3aXUCTY HaBKOJIMLIHBLOIO cepenoBuLla / 6.0 ExsameH / Exam

Chemical technologies for environmental protection

MOHITOPUHI HAaBKOJINLWHbLOIO MOBITPSAHOIr0 CepefoBMLLa HAMHOBILLMMUN CEHCOPHUMN
1o 06 cuctemamum / 6.0 Ek3ameH / Exam
Ambient air monitoring with the latest sensor systems

XiMmi4Hi TexHonorii HynboBoro 3abpyaHeHHs /

no o7 Zero-pollution chemical technologies 6.0 Eksamen / Exam
110 08 XiMiyHi TexXHosIorii HyNboBOro 3a6py,u.HeHHﬂ. KypcoBa pob6oTa / 1.0 3anik / Final test
Zero-pollution chemical technologies. Coursework
JocnigHnubknin (HaykoBuin) KoMmnoHeHT/Research component
10 09 TeopeTuyHi 3acagn HaykKoBux gocnigxeHs / Theoretical principles of research 5.0 3anik / Final test
10 10 EkcnepuMeHTanbHi MeTOAM B HaYKOBUX AoChiAXeHHsX / Experimental methods in 4.0 3anik / Final test
research
no i1 HaykoBo-gocnigHa npakTuka / Research practice 14.0 3anik / Final test
o 12 BukoHaHHA MaricTepcbkoi ancepTauii / Completion of Master’s Dissertation 16.0 3axucT / Defence
BUWBIPKOBI ocBiTHi komnoHeHTW/Elective components
BnbipkoBi KOMMOHEHTU LMKy npodeciiHoi niarotTosku/Professional training cycle
OCBiTHA KOMMOHeHTa 1 ®-KaTanory /
B 01 Educational component 1 from P-Catalog 5.0 Eksamen / Exam
OCBITHA KOMMOHeHTa 2 ®-KaTanory /
1B 02 Educational component 2 from P-Catalog 5.0 Exsamen / Exam
OCBiTHA KOMMOHeHTa 3 ®-KaTanory /
1B 03 Educational component 3 from P-Catalog 5.0 Eksamen / Exam
OCBiTHA KOMMOHeHTa 4 ®-KaTanory / . .
18 04 Educational component 4 from P-Catalog 4.0 3anik / Final test
B 05 OcCBiTHA KOMMOHeHTa 5 ®-KaTanory / 4.0 3anik / Final test

Educational component 5 from P-Catalog
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Kon/Code OcBIiTHI koMNoHeHTU nporpamMmu/Components

®dopma
niACyMKOBOIro
KoHTposito / Final

KpeguTis
EKTC/ECTS

redit

credits control form
OCBITHA KOMMOHeHTa 6 ®-KaTanory / : :

18 06 Educational component 6 from P-Catalog 4.0 3anix / Final test

fB 07 OCBIiTHA KOMMOHeHTa 7 ®-KaTanory / 4.0 3asik / Final test

Educational component 7 from P-Catalog

3aranbHui obcar o6oB’a3k0BMX KOMNOHeHTIB / Total volume of the required

components: 89
3aranbHui obcsar BubipkoBnx KomnoHeHTiB / Total volume of the elective components: 31
O6csAr oCBiTHIX KOMMOHEHTIB, WO 3abe3nevyyoTb 3400yTTA KOMNETEHTHOCTEN
BMW3HaA4YeHMX CTaHAapToM BuLLoi ocBiTK / Total volume of the educational components 77
aimed at acquisition of competencies specified in the Higher Education Standard:
3ATAJIbHUIA OBCAr OCBITHBLOI MPOMPAMU / TOTAL VOLUME OF THE EDUCATIONAL 120

PROGRAMME
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3. CTPYKTYPHO-JIOINYHA CXEMA OCBITHbOI MPOrPAMU / STRUCTURAL-AND-LOGICAL
SCHEME OF THE EDUCATIONAL PROGRAMME

I cemecTp II cemecTp III cemecTp IV cemecTp
30 03 MpakTayrErH Kypc iH03eMHOT MOBH NAS HAYKOBOI KOMYyHiKanii. 30 03 MpaxTHinni Kypc iHoIeMHOi MOBH
YacTaua Eomymikanii. Yacrana 2 i
[ 30 01 IaTeaexTyassHa ] E
e Ta T80 30 05 Mexarorima | &
MaiicTepHiCTE > 21 =9
| 30 04 Komepuiasisanin ﬁ o
HAYEOBHX JOCAUDEEHE & o
g ]
¥ -
[ TI0 09 Teopermimi sacann a s 0
HAYKOBHX JOCALIMCHE B HAYKOBHX LOCALDKCHHAX 1] I
1O 03 Mepenori ROMIOIATHI ] 5
MaTepiaAn Ta " a
IO 01 SeacHa XiMiA maf i o0Hi moBe
[ UHCTHX XiMIYHEX TeXHOAOTiH ] g ?‘
TI0 06 MoHiTOPHAT HaBK. NOB. o
[ 10 02 KP 3eacna ximia mam [ ] cepenonnma HaiHoBimEMHE e :> >
- MR aam IIB 01 3 ®-gaTasory N
YHCTHX KiMITHEX TeXHOAOTiH P. CHCT | g
=]
TI0 07 Ximiuni Texnoaorii m
[ 110 04 Lecypeoedentanm ] [ B 02 a d-gaTasory ] [ HYALOROTO 2abpyAHeHHS ] E E
[ IO 08 Ximiqai TeXHOAOTL ] £ =
HYAROBOTO 3abpynmeHns.
[ IIB 03 a ®-gaTasory ] Kynensa poflars - g
L) u
[ IIB 04 3 ®-gaTasory ] [ IIB 06 3 d-gaTasory ] g g
D OK zaranbHOI DiATOTOBEH o
G OK mpoteciiinoi miaroToBRE [ TIB 05 3 d-gaTasory ] [ IIB 07 3 ®-gaTaaory ] =
:] JocaAinHANEREH KOMOOHEHT g
D Bubiprosi OK \ J \ J
I semester II semester III semester IV semester
[ 30 03 Practical foreign language course for scientific communication. Part 1 ] [ St VAl L

for scientific communication. Part 2

[ 30 01 Intellectual property |
and patent J | 30 02 Basics of engineering and .
. BEEE—
st otauat 1op _)[ 30 05 Pedagogical skill ] |
30 04 Commercialization of ]‘;

scientific developments

[ IO 09 Theoretical principles I 5| MO 10 Experimental methods in }

of research research

materials and

110 03 Advanced composite
superhydrophobic surfaces

IO 01 Green chemistry for
clean chemical technologies

IIB 01 from P-Catalogue [nocw Zero-pollution chemical

technologies

I10 08 Zero-pollution chemical
technologies. Coursework
IIO 06 Ambient air monitoring
with the latest sensor systems

clean chemical technologies.

[ IO 02 Green chemistry for

Coursework

IIB 02 from P-Catalogue

Research practice

Performing a master's thesis

chemical technologies and the
circular economy

10 04 Resource-efficient ]

LIID 05 Chemical technologies

for environmental protection
IIB 04 from P-Catalogue

[ IIB 06 from P-Catalogue ]

EC General training
[ Ec Professional training
B noscucs
() Etective EC

[ IIB 03 from P-Catalogue
[ IIB 05 from P-Catalogue

— — e e

[ IIB 07 from P-Catalogue ]
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4. ®OPMA ATECTALLIi 340B5YBAY4IB BULLLOi OCBITU / THE FORM OF ATTESTATION FOR
DEGREE PURSUERS

ATecTauia 3n06yBayiB BULLOT OCBITU 3@ OCBITHbLOK-HAaYKOBOI Mporpamoto «XiMivyHi TexHosnorii Ta
iHXeHepisa» 3a cneudianbHicTIO Gl «XiMi4YHi TexHONOrii Ta iHXeHepia» NpoBOANTLCA Y (OpPMi
nybnidyHoro 3axucTty kKBanidikauinHoi poboTn Ta 3aBEpPLIYETbLCS BUOAYOK [OOKYMEHTA
BCTaHOBJ/IEHOrO 3pa3kKa Npo Npucya)kXeHHsa 3400yBadvy CTyneHs MaricTp 3 NPUCBOEHHAM KBasidikauii
MaricTp 3 XiMiYHMX TEXHONOrin Ta iHXeHepii 3a 0CBITHLOI Nporpamolo «XiMivyHi TexHonorii Ta
iHXeHepia». KBanidikauinHa poboTa Mmae nepenbadaTun po3B’'A3aHHA CKNaaHoi 3agadi abo npobnemu
XiMiYHNX TexHOoNOorin Ta iHXeHepii, wo nepenbavyae npoBeaeHHS OOCNigXXeHb Ta/abo 3AiNCHEeHHS
iHHOBaLIN i XapaKTepU3yeTbCA HEBU3HAYEHICTIO YMOB i BUMOr. KBanidikauinHa poboTa mae byTtu
onpuatlogHeHa Ha oQiuinHOMY CaWTi 3akaay BULLLOI OCBiTK abo noro nigpo3ainy, abo y peno3nTtapii
3akjlaay BMLWOT oCcBiTU. OnNpunioaHeHHS KBahidikauinHnx pobiT, WO MicTATb iHpopMauito 3
obMeXXeHMM JoCTyrnoMm, 34iNCHI0OBaTM BigNOBIAHO A0 BUMOr 3aKoHo4aBCcTBa. KBanidikauinHa poboTa
He NOBMHHA MICTUTU akKadeMiyHoro nnariaTty, pabpukauii, danbcudikauii. KBanigikauinHa poboTa,
WO MiCTUTb MaTepiann abo pe3ynbTaT Ta € CMNiSIbHOIO BJACHICTIO MPOMUCIOBUX NiANPUEMCTB abo
HayKOBUX YCTaHOB, Ha 6a3i akKnx BUKOHYBanaca poboTa, pO3MiLLLYIOTbCS Y BiAKPUTOMY AOCTYnNi nuile
3a ix 3rogm abo y Burnaai po3wmnpeHmnx aHoTawin.

The attestation of applicants for higher education in the educational scientific program "Chemical
technologies and engineering " in the specialty G1 "Chemical technologies and engineering" is
carried out in the form of a public defense of the qualification work and ends with the issuance of a
document of the established model awarding the applicant a master's degree with the qualification
of master in chemical technologies and of engineering under the educational program "Chemical
technologies and engineering ". The qualification work must involve solving a complex task or
problem of chemical technology and engineering, which involves research and/or innovation and is
characterised by uncertainty of conditions and requirements. The qualification work must be
published on the official website of the higher education institution or its subdivision, or in the
repository of the higher education institution. Qualification papers containing information with
restricted access shall be published in accordance with the requirements of the law. Qualification
work should not contain academic plagiarism, fabrication, falsification. Qualification work that
contains materials or results and is the joint property of industrial enterprises or scientific
institutions, based on which the work was performed, are placed in public access only with their
consent or in the form of extended annotations.
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5. MATPULA BIANOBIJHOCTI NPOrPAMHUX KOMMNETEHTHOCTEA KOMMOHEHTAM
OCBITHbOI MPOrPAMU / COMPLIANCE MATRIX OF PROGRAMME COMPETENCIES WITH
PROGRAMME COMPONENTS

g? gg g? gff gg gf gg g? gf gg o 06|no 07|ro o8 ’0_’5 o 10|10 11|10 12
3K 01 X X X X X X
3K 02 X X X X X X X X
3K 03| X X X | X X | X
3K 04 X X X X X X
oK 01 X X
dK 02 X X
OK 03 X X X X | X
oK 04 X | x | x
®K 05 X X
OK 06 X | X X | x X
K 07 X | X X X X | x| x
®K 08 X X X X X
®K 09 X X
oK 10 X X | x | x
PK 11 X X X X X X X X X X
oK 12| X X X
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6. MATPULA 3ABE3NEYEHHA MPOrPAMHUX PE3YJIbTATIB HABYHAHHA BIANOBIAHUMMU
KOMMOHEHTAMU OCBITHbOI MPOrPAMMN / COMPLIANCE MATRIX OF PROGRAMME

LEARNING OUTCOMES WITH PROGRAMME COMPONENTS

30

30

30

30

30

ro

rno

rno

rno

rno

ro

ro

ro

ro

01 |02 03 lo4 lo5 o1 |02 |03 |o4 o5 o6 |o7 [|1©%og |10 [O1I|fIO12
MPH 01 X X | X X X | x
nPH 02| X X X X | x
11PH 03 X | X | x
1PH 04 X X X X | x
r1PH 05 X X X | X
MPH 06 X X X
nPH 07| X X X X
MPH 08 X X | x X | X X | x
11PH 09 X | x | x | x X | x | x
MPH 10 X | X X | x
MPH 11 X | X
MPH 12 X X | X | x| x| x X X | x
rPH 13 X | x| x | x X X | x [ x
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