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[TopsiaxoBuii Ne BriuBy

OcHoBHUMII BuA BIUIMBY (HEOOXimHEe | Ha 3a0e3medeHHs Oe3neKu Ta 00OpOHH KpaiHW; Ha
I IKPECITUTH ) PO3BHTOK E€KOHOMIKH, Ha PO3BHUTOK TEXHOJIOTIH;
Ha 3a0e3MeueHHs 3[I0POB'S Ta SIKOCTI XHUTTS; Ha
PO3BHUTOK TEepeOBOi HAyKH; Ha TOMYJISPU3ALII0
pe3yIbTaTiB HAYKOBHUX JOCIIKCHb; HA PO3BHTOK
OCBiTM; Ha pO3BUTOK comianbHOi cdepu; Ha
PO3BUTOK KYJIbTYypH; Ha 30€peKeHHS CTaHy
HABKOJIMIIIHBOTO PHUPOJHOTO CEPEIOBHINA; Ha
3a0e3neueHHs]  MPOJOBOJIbYOI  O€3MeKH;  Ha
PO3BHUTOK JICP>KaBHOT MOJIITHKA

the security and defence of the country; economic
development; technology development; health and
quality of life; the development of advanced
science; popularization of the results of scientific
research; the development of education; the
development of the social sphere; the development
of culture; to preserve the state of the
environment; to ensure food security; the
development of public policy

ITepeJiik 0CHOBHHX HAYKOBHX pe3yJIbTATIiB, AAKi 1211 3MOry A0CATTH BILIMBY
1.Pe3ynbratu HayKOBO-TIEJAroriuHUX JOCHIIPKEHb ONPUIIOJHEHO Yy (PaxoBUX HAayKOBHUX
BHJIAaHHSX, IO 1HACKCYIOTHCA B MDKHApOJHUX HayKoMeTpuuHHX 0a3ax Scopus ta Web of
Science (karteropis A), y BUAaHHAX KaTeropii b, a TakoXX y KOJEKTHBHHUX 3aKOPJAOHHHMX
MoHorpadisx, mo 3abe3neuwsio ix iHTerpamito B ocBiTHI mnpouec. (TonmauoBa B.C.,
borarupenko B.A., Koeryn O.M., IIpubopa H.A.) https://surl.li/cisszo https://surl.li/atldrn.
Po3pobneHo Ta BHpoBaKEHO HABYAIBHO-METOAWYHE 3a0€3MeUeHHs IS 3aKJIafiB BUIIOI Ta
3arajbHOI CEpEeHbOI OCBITH, BUCBITJIEHO aKTyajbHI XIMIYHI 3HaHHS Y HayKOBO-TIOMYJSPHUX
nyonikamisx (boratupenko B.A., Ilpudopa H.A.). https://surl.li/xydhnm
2.ExcrieptHa ydyacTh y (opMyBaHHI Ta OHOBJICHHI 3MICTy OCBITH Yy CKJIaJi NPEAMETHHUX
(raimy3eBHX) €KCIIEPTHUX KOMICIHM Ta eKCepTHUX rpyn MiHICTepCTBO OCBITH 1 HAyKH Y KpaiHH,
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30KpeMa MIOA0 HalaHHS rpudiB HaBUAIBHIN JiTepaTypi ¥ HaBYAJBHUM IMporpamam 3 XiMii
(Tonmauora B.C., boratupenko B.A., Kostyn O.M., Ilpubopa H.A.) https://surl.li/ckntua
MPOBEJICHHS IHCTUTYIIITHOTO ayIUTy 3aKiajiB 3arainbHoi cepeauboi ociTu (Tonmavosa B.C.)
https://surl.lu/ggckrr  ta exkcrneprHoro ob6roBopeHHs IIpoekTy Jep:kaBHOrO CTaHAAPTY
npodinbHOT  cepeaHboi  ocBiTM  (mpupomHuua ocBiTHS rany3p) ([Ipmbopa H.A.)
https://surl.li/ipgobh  Ge3mocepenHbO BILUTMHYJIM Ha SKICTh OCBITHIX MPOrpaMm i HaBYAIbHHX
Marepiaiis.

3.3anyuenHs g0 poboTh y Kypi BceykpalHCBKMX ~ KOHKYPCIB-3aXHCTIB  HayKOBO-
JOCHITHUIBKUX poOIT y4yHiB — wieHiB Maioi akangemii Hayk Ykpainu Ha Il erami crpusiio
PO3BHUTKY  JOCTIIHHMIBKUX, eKcriepuMeHTaabHuX 1 STEM-koMIETeHTHOCTEH  Y4HIB,
(bopMyBaHHIO MOTHUBAIil O BUBYCHHS XiMii Ta MPUPOJHUYMX HAYK, & TAKOXK ITiJBUIICHHIO
skocti mpupoaaudoi ocBitu (Tonmmagosa B.C., Boratupenko B.A., Koryn O.M., IIpubopa
H.A.). https://surl.li/bjgpgm

4.BripoBa/pKeHHST PE3yNbTaTiB JOCTIDKEHb Y MIKHApPOJHUX OCBITHIX NMPOEKTaX, 30KpeMa B
Mexax npoekTy «EnemenTtu y Bamomy xutTi» (MixkHaponuuit pik Ilepioguunoi Tabmud,
2019, Kotyn O.M.) Ta mikHapogHoro mpoekTy «lIKiTpHUI eKCHepuMeHT 3 XiMmii» mix
erinoro FOHECKO 3a mintpumku Manoi akagemii Hayk Ykpainu (2022, Tonmauosa B.C.),
3a0e3MeunIo MOMIMPEHHST CyYaCHUX METOJIMK HaBYaHHS XiMii, pO3BUTOK €KCIIEPUMEHTAIBHOI
TISUTBHOCTI YYHIB 1 MiJBUINEHHS NpoQeciiiHoi KOMIETeHTHOCTI BuMTeniB. Po3pobOka Ta
BIIPOBA/KEHHSI aBTOPCHKOTO HAYKOBO-OCBITHBOTO TIPOEKTY «APT-TIPOCTIp JOMUTINBOTO
MIPUPOJIO3HABIISI», PEali30BaHOrO y cmiBmpaii 3 HallioHaJbHUM €KOJIOrO-HATYpaTiCTHYHIM
HeHTpoM YyuHiBcbKOi Moyoni MOH Vkpainu, cnpusud iHTerpamii pe3yiabTaTiB HayKOBHX
JOCIIJKCHb Y TMPAKTUKY 3arajibHOi Ta MO3alIKIIBHOT OCBITH, PO3BUTKY MIKIUCIHMILIIHAPHOTO
HaBYaHHS Ta (HOPMYBAHHIO IPUPOTHIYOI rpaMoTHOCTI 3700yBaviB ocBiTH (borarupenko B.A.,
ITpubopa H.A.). CTBOpeHHs Ta peanizallis y4HiBcbKoro ximiunoro xa0y «ChemicalHub» Ha
6a31 YKpaiHCBKOTO JIep’KaBHOTO YHiBepcuTeTy iMeHl Muxaitna [[paromanoBa 3abe3neqniiu
CUCTeMHY HIATPUMKY HaBYAIbHO-IOCIITHUIBKO1 AISUTBHOCTI YYHIB, YIIPOBAIKEHHS €JIEMEHTIB
STEM-ocBiTn Ta npodopieHTAIIIO 3100yBayiB OCBITH B ramrysi XiMid.
https://surl.li/utjbzk

A list of the main scientific results that made it possible to achieve the impact of

1.The results of scientific and pedagogical research have been published in peer-reviewed
scholarly journals indexed in the international scientometric databases Scopus and Web of
Science (Category A), in Category B journals, as well as in collective foreign monographs,
which ensured their integration into the educational process (Tolmachova V. S., Bohatyrenko
V.A., Kovtun O.M., Prybora N.A.). https://surl.li/cisszo https://surl.li/atldrn Educational and
methodological resources have been developed and implemented for institutions of higher and
general secondary education, and current chemical knowledge has been highlighted in popular
science publications (Bohatyrenko V.A., Prybora N.A.). https://surl.li/xydhnm

2.Expert participation in the development and updating of educational content as members of
subject (sectoral) expert commissions and expert groups of the Ministry of Education and
Science of Ukraine — particularly in granting official approval (endorsement) to textbooks and
chemistry curricula (Tolmachova V.S., Bohatyrenko V.A., Kovtun O.M., Prybora N.A.)
https://surl.li/ckntua, conducting institutional audits of general secondary education institutions
(Tolmachova V.S.) https://surl.lu/ggckrr , and expert discussions of the Draft State Standard
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for Profile Secondary Education (natural science educational field) (Prybora N.A.)
https://surl.li/ipgobh - has directly influenced the quality of educational programs and
instructional materials.

3.Involvement as jury members in the All-Ukrainian competitions-defenses of students’
research projects of the Minor Academy of Sciences of Ukraine at the second stage
contributed to the development of students’ research, experimental, and STEM competencies,
fostered motivation to study chemistry and natural sciences, and enhanced the quality of
science education (Tolmachova V.S., Bohatyrenko V.A., Kovtun O.M., Prybora N.A.).
https://surl.li/bjgpgm

4.The implementation of research results in international educational projects — specifically
within the project “Elements in Your Life” (International Year of the Periodic Table, 2019,
Kovtun O.M.) and the international project “School Chemistry Experiment” under the
auspices of UNESCO with the support of the Minor Academy of Sciences of Ukraine (2022,
Tolmachova V.S.) — ensured the dissemination of modern methods of teaching chemistry, the
development of students’ experimental activities, and the enhancement of teachers’
professional competence. The development and implementation of the author’s scientific and
educational project “Art Space of the Inquisitive Naturalist”, carried out in cooperation with
the National Ecological and Naturalistic Center of Student Youth of the Ministry of Education
and Science of Ukraine, facilitated the integration of research results into the practice of
general and extracurricular education, the development of interdisciplinary learning, and the
formation of learners’ scientific literacy (Bohatyrenko V.A., Prybora N.A.). The establishment
and operation of the student “ChemicalHub” at Ukrainian Drahomanov State University
ensured systematic support for students’ educational and research activities, the
implementation of STEM education elements, and career guidance for learners in the field of
chemistry. https://surl.li/utjbzk

Onuc 0CHOBHUX HAYKOBHUX pe3yJibTATiB, AKi 1211 3MOry A0CATTH OO BIIUBY
1.3miHM B OCBITHIH HOMITHII Ta TpaHCHOPMAIlls CUCTEMH 3arajibHOT 1 BULIIO1 OCBITH 3yMOBUWJIN
HEOOXIJHICTh OHOBJIEHHS 3MICTY XIMiYHOi MEAAaroriyHoi OCBITHM Ta BUMOT 10 MpodecitHux
KOMITETEHTHOCTEH YUUTeNs XiMii. Y Mexkax BUKOHAHHS HAyKOBO-AOCHiTHOT poOoTu «CydyacHa
XiMiUHa IelaroriyHa ocBiTa K CKJIaJ0Ba CTaJOro pO3BUTKY JroAcTBa Ha XXI cTomiTTs» 0yino
JOCIIJKEHO TpobieMy (QopMyBaHHS Cy4YaCHOTO OCBITHBOTO TIPOCTOPY, OOTPYHTOBAHO
edeKTUBHI METOAM 1 3acO0M HaBYAaHHS, HOBI TMEAAroriyHi TEXHOJOTii Ta OHOBIEHO 3MICT
OCBITHIX KOMITOHEHTIB MIATOTOBKM MalOYyTHIX y4YWUTENIB XiMii BIAMOBIIHO 10 MIXHAPOIHUX
craggaptiB  ISCED. Ortpumani pe3yabTaTH CTalId METOAOJOTIYHOI OCHOBOIO  JUIS
MOJIEpHi3alii OCBITHIX Mporpam i 3a0e3Nednsif IHTerpalilo aKTyaJbHUX HayKOBUX 3HaHb Y
MIJIFOTOBKY MEIaroTYHUX KaJpiB.
2.BaxxMBOIO CKJIAJIOBOIO JIOCHIJKEHb CTAJO BIACTEKEHHS IHTETpaliiHUX MPOLECIB y raiysi
MPUPOJAHUYUX HAYK, 10 3[1HCHIOBAJIOCS HAa OCHOBI HAYKOBUX PE3yJbTAaTIB 3 OpraHivyHoOl XiMii,
¢i3nyHOl Ta KosoinHOi XiMii, Oioximii, Ximii MOBepXHI Ta 3eneHoi ximii. HaykoBi 3700yTKH,
MOB’s13aH1 3 BUBUYEHHAM Oy70BH, (I3MKO-XIMIYHMX BJIACTHBOCTEH 1 O10JIOT1YHOI aKTUBHOCTI
HOBHMX TeTEePOLMKIIYHUX CUCTEM, Cy4YaCHHUX (IyOpecleHTHHX OapBHUKIB, a TakKOoX 13
pO3pO0IIEHHSM COpOEHTIB Ha OCHOBI OIOBYTULISI Ta BUKOPHUCTAHHSM PO3IIHPEHOro rpadity
JUIs BUJTYYCHHS BYTJIEBOJIHIB, JTIO3BOJIWIIN 3a0€3M€UUTH MDKAUCUUIUTIHAPHUHN 3B’ 30K HAYKH U
ocBiTH. [locnmimkenHs Mopdosorii Ta HaHOMPO()UI0 TMOBEPXHI MPUPOJAHUX MIHEPAJiB 13
3aCTOCYBaHHSAM CY4YacCHUX (PI3UKO-XIMIUHUX METOIB CIIPHSUIN OHOBJICHHIO 3MICTY HaBYAJIbHUX
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JUCIUILIIH MPUKJIATHOTO Ta €KOJIOT1YHOTO CIIPSMYBAHHS.

3.HaykoBi pe3ynbTaTH €KCIEePTHUX ITOCIHIKEHb Y cdepi 3arajibHOi CEpeHbOI OCBITH CTaJIH
BH3HAYAJIHHUMH JJII OHOBJICHHS HAaBYaJIbHO-METOJIWYHOrO 3abe3medeHHs 3 ximii. DaxoBuit
aHaI3 MJIPYYHUKIB, HaBYAJIHLHO-METOJMYHUX IOCIOHMKIB 1 OCBITHIX Iporpam, 30KpeMa B
KoHTeKcTi HoBOi ykpaiHChKOI mIKoyM, 3a0e3rednB HayKoBe OOIPYHTYBAaHHS BIPOBAJKCHHS
KOMIIETEHTHICHOTO MIAXOAY Ta Cy4aCHHMX METOJMK HaBYaHHA. Pe3ynbTraT 1HCTUTYLIHHUX
ayIUTIB 3aKJaIiB OCBITH JO3BOJWIHM 3JIHCHUTH CHCTEMHY OI[IHKY OCBITHBOTO CEpEIOBHIIIA,
MearoriyHoi JTisIIbHOCTI ¥ yIPaBIIHCBKHX MPOIECIB, IO CTajl0 OCHOBOK ISl MPUUHSTTS
PIIIeHB MO0 IMiIBUIIICHHSI SIKOCTi OCBITH.

4.V3arajbHeHI HAyKOBO-METOJIWYHI PE3yJbTaTH, OTPHMaHi B TIPOIECi EKCIEePTHOrO
OLIIHIOBAHHSI HABYAJILHUX 1 HAYKOBO-IOCIIAHULIBKUX JIOCATHEHb YYHIB Ta TEIAroriB y Mexax
BCEYKPaiHCHKUX KOHKYPCIB 1 MDKHApOJHHMX HAyKOBO-OCBITHIX IIPOEKTIB, MiATBEPIUIN
e(EeKTUBHICTh 3allPONOHOBAHUX IMIJXOMIB JIO PO3BUTKY TOCTIIHUIBKUX KOMIIETEHTHOCTEH,
HAyKOBOT'O MHCJICHHS Ta Momynspu3aiii xiMiyHOi Hayku. CyKyHHICTh 3a3HaYE€HUX HAYKOBHUX
pPE3yNIbTATIB CcTaja KPUTHYHO BAXKIIMBOIO JIJISI TOCATHEHHS OCBITHBOTO BIUIMBY, OCKUTBKH 0€3
HUX MOJIEpHi3allisl 3MICTy XIMIYHOI OCBITH, OHOBJIEHHSI CTaHIAPTIB 1 MiJBHUIIEHHS 11 SKOCT1
Oynu 6 MaJIOMMOBIPHUMU.

Description of the main scientific results that made it possible to achieve this impact
1.Changes in educational policy and the transformation of the systems of general and higher
education have necessitated the renewal of the content of chemical pedagogical education and
the requirements for the professional competencies of chemistry teachers. Within the
framework of the research project “Modern Chemical Pedagogical Education as a Component
of Sustainable Human Development in the 21st Century”, the problem of forming a modern
educational environment was investigated; effective teaching methods and tools and new
pedagogical technologies were substantiated; and the content of educational components for
the training of future chemistry teachers was updated in accordance with the international
ISCED standards. The obtained results became a methodological basis for the modernization
of educational programs and ensured the integration of up-to-date scientific knowledge into
the training of teaching staff.
2.An important component of the research was the monitoring of integration processes in the
field of natural sciences, carried out on the basis of scientific results in organic chemistry,
physical and colloid chemistry, biochemistry, surface chemistry, and green chemistry.
Scientific achievements related to the study of the structure, physicochemical properties, and
biological activity of new heterocyclic systems and modern fluorescent dyes, as well as to the
development of biochar-based sorbents and the use of expanded graphite for hydrocarbon
removal, made it possible to ensure an interdisciplinary link between science and education.
Studies of the morphology and nanoscale surface profile of natural minerals using modern
physicochemical methods contributed to updating the content of applied and environmentally
oriented academic disciplines.
3.The scientific results of expert studies in the field of general secondary education proved
decisive for updating teaching and methodological support in chemistry. A professional
analysis of textbooks, teaching and methodological manuals, and educational programs,
particularly in the context of the New Ukrainian School, provided a scientific justification for
the implementation of a competency-based approach and modern teaching methodologies. The




results of institutional audits of educational institutions made it possible to carry out a
systematic assessment of the educational environment, pedagogical activities, and
management processes, which became the basis for decisions aimed at improving the quality
of education.

4.The generalized scientific and methodological results obtained in the process of expert
evaluation of students’ and teachers’ educational and research achievements within national
competitions and international scientific and educational projects confirmed the effectiveness
of the proposed approaches to the development of research competencies, scientific thinking,
and the popularization of chemical science. The totality of these scientific results was critically
important for achieving educational impact, since without them the modernization of the
content of chemical education, the renewal of standards, and the improvement of its quality
would have been unlikely.

PoJib HaykoBoOI ycTaHOBH / 3aKJ/1a/1ly BULLIOI OCBITH, 110 3BiTY€, Y 1O0CATHEHHI BILIUBY

1. V mexax HaykoBo-mochigHoi pobotu B YV imeni Muxaiina [IparomanoBa «CydacHa
XiMiUHa MeJaroriyHa OCBiTa SK CKJIAJ0Ba CTAJOro pPO3BUTKY JojcTBa Ha XXI cTomiTTsa»
HepxaBuuii  peectpaniiinuii  Homep: 0124U004201 mociipKyrOThCS TPOOIEMH  3MICTY
XIMIYHOT IMeIaroriyHoi OCBITH BIAMOBIIHO JO MDKHAPOIHUX CTAHJAPTIB 1 JOCSITHEHb XIMIYHOI
Hayku (Tommauosa B.C., Koryn O.M., Boratupenko B.A., [Ipudopa H.A.). 2. CuoiBmparns 3
HAYKOBO-ZIOCTITHUMH iHCTUTyTamu HarionaneHoi akajmemii Hayk VYKpaiHM Ha OCHOBI
yKJIaJIeHUX JIOrOBOpIB 3a0e3leyye OHOBIEHHS 3MICTY OCBITHIX MpOrpaM BIAMOBIIHO 0
Cy4yaCHMX HaykoBUX TeHAeHNiH. 3. CminbHa ocBiTHA fgisutbHiCT 3 JIHY «lHCTHTYT
MOJIepHi3allii 3MICTy OCBITH» KOOPJIHWHYBaJIa €KCHepTU3y 00’ €KTiB rpu(yBaHHS Ta yXBaJlCHHS
pillieHb MOJ0 IX PeKOMEHJAIIH /Ui BUKOPUCTAHHS B OCBITHBOMY IIPOIIECi, 30KpeMa B MeKax
HVII. Yyacte B iHCTUTYLIHHOMY ayauTi [lepaBHOT Cily>k0u SKOCT1 OCBITH YKpaiHu crpusiia
(dhopMyBaHHIO PEKOMEH ALl MIOA0 MiJBUIICHHS SKOCTI OCBITHBOI MisIbHOCTI Jinero Ne 208 m.
KueBa. Pobora B ekcrepTHii rpyni 3 o0OroBopeHHs NpOeKTy JlepkaBHOro CTaHIapTy
po(d1IbHOI cepeHbOl OCBITH (IPUPOJIHUYA Tally3b) CIIPSMOBaHA Ha MIATOTOBKY IMPOMO3UIIT
100 HOro BJOCKOHAJICHHS Ta 3a0e3MeUYeHHs sIKOCTI MPOopIbHOT CepeHbOT OCBITH. YUacThb Yy
ckianl xypi koHkypceiB 3 K3IIO «KuiBcbka Mana akaneMis Hayk y4uHiBCbkoi Mosoai» Ta K3
KOP «Mana akangemis HayK Y4YHIBCBKOi MOJIOMI» HampaBieHa Ha MIABUIICHHS SKOCTI
MPUPOJAHUYO] OCBITH Ta PO3BUTOK AOCTIAHUIBKHX KOMIIETEHTHOCTEH YYHIB 1 BUHUTENiB. 4.
MixHapoaH1 Ta BCEYKpaiHChKI HAyKOBO-OCBITHI MPOEKTH («EeMeHTH y Halomy >KUTTI» J10
Mixuapoaroro Poky Ilepiomuunoi Tabmumi (KoBryn O.M.), «IlIkijgbHUi eKCIIEpUMEHT 3
ximii» mix erigoro FOHECKO 3a miarpumku Manoi akagemii Hayk Ykpainu (Toamauosa B.C.)
«ApT-mipocTip  jgonutTiauBoro npuponosHaBis»(boratupenko B.A., [Ipubopa H.A.),
yuHIBCbKUHM XiMiyHMH Xa0 Ilpuponuudoro daxymnerery «ChemicalHuby» 3abe3neuyBanu
nornu0seHe BUBYCHHS XiMii, ()OpMye MOCHITHHUIIBKE MHUCIEHHS W MpodeciiiHy Opi€HTaIiio
3100yBayviB OCBITH.

The Role of the Research Institution /Higher Education Institution in Achieving Impact
1.Within the framework of the research project at Ukrainian Dragomanov State University,
“Modern Chemical Pedagogical Education as a Component of Sustainable Human
Development in the 21st Century” State Registration 0124U004201, issues related to the




content of chemical pedagogical education in accordance with international standards and
achievements of chemical science are being investigated Tolmachova V.S., Kovtun O.M.,
Bohatyrenko V.A., Prybora N.A. 2.Cooperation with research institutes of the National
Academy of Sciences of Ukraine, based on concluded agreements, ensures updating the
content of educational programs in line with current scientific trends. 3.Joint educational
activities with the State Scientific Institution “Institute of Education Content Modernization™
coordinated the expertise of materials submitted for official approval and decision-making on
their recommendation for use in the educational process, particularly within the New
Ukrainian School framework. Participation in the institutional audit of the State Service for
Education Quality of Ukraine contributed to developing recommendations to improve the
quality of educational activities of Lyceum 208 in Kyiv. Work in an expert group on the draft
State Standard of Specialized Secondary Education (natural science) focused on preparing
proposals for its improvement. Participation as a jury member in competitions organized by
Minor Academy of Sciences of Student Youth Kyiv and the Kyiv Regional aimed to enhance
the quality of natural science education and develop research competencies of students and
teachers. 4.International and national scientific and educational projects “Elements in Our
Life” for the International Year of the Periodic Table Kovtun O.M., “School Chemistry
Experiment” under the auspices of UNESCO with support from the Minor Academy of
Sciences of Ukraine Tolmachova V.S., “Art Space of a Curious Natural Scientist”
Bohatyrenko V.A., Prybora N.A. and the student “ChemicalHub” ensured in-depth chemistry
learning and fostered research thinking and professional orientation of learners.

Onuc BILIMBY

OTtpumaHni pe3ynbTaTd HAYKOBUX JIOCIIIKEHb MAIOTh KOMIUIEKCHUH 1 JJOBIOTPHUBAJIMIA BILTUB
Ha PO3BUTOK XIMIYHOI OCBITH, MEJAroriyHOi MiATOTOBKH MaiOyTHiX (axiBIliB, a TaKOX Ha
pPO3B’S3aHHS aKTyaJbHUX EKOJOTIYHUX, TEXHOJOTIYHUX 1 MEIUKO-010JIOTIYHHX MpoOIeM
CY4aCHOTO CYCIIbCTBA.

VY Mexax BHUKOHAaHUX JOCHIJKEHb OOIPYHTOBAHO HEOOX1JHICTh CHCTEMHOTO OHOBJIEHHS
MeJaroriyHoi MiATOTOBKM BYMTENs XiMii BIAMOBIIHO 1O CYYaCHHUX OCBITHIX TEHJCHIIIH,
TEXHOJIOTIYHMX TpaHcpopMalliii Ta IHHOBAalIMHUX NEJAaroriyHUX MIIXOJAIB 3 METOH0
3a0e3neueHHs SIKOCTI OCBITH B 3aKjajiax 3arajibHOi cepeqHboi ocBiTU. IIpoBenenuil ananiz
Cy4aCHMX BHUMOT J0 TNpodeciiiHoi KBamidikaili BUUTENs, METOAMYHUX MIAXOMAIB 1 OCBITHIX
CTaHJapTIB J1aB 3MOT'y C(HOPMYJIIOBATH MPAKTUKOOPIEHTOBAHI MPOIO3UILIii 110/10 (OpMYyBaHHS
KJIFOUOBHUX 1 (paXOBUX KOMIETEHTHOCTEH, SIKI BIANOBIAAIOTH pealliiM OCBITHBOI pedopmu Ta
norpedam 3mo00yBawiB oceitm (https://surl.li/gjgzbn). BaxknuBum HanpsiMOM BIUIMBY €
JOCTIKEHHS ITU(PPOBUX MAaKPOTPEHAIB Ta IHHOBALIIMHUX TEXHOJIOTIH, SIKI CYTTEBO 3MIHIOIOThH
CYCHLUIBHI MPOIECH Ta OCBITHI MpakTUKU. CucteMaTu3anis HUPpPOoBUX TPEHIIB, 11eHTH(IKALSA
KJIF04oBUX TexHOJOT1H XXI CTONITTS Ta OIIHIOBaHHA iX MOTEHLIMHOTO BIUIMBY JaJId 3MOTY
OKpECIIUTH CTpaTeriuHi OpiEHTUPH MOJEpHi3alii MiArOTOBKM MaHOyTHIX YYMTENiB XiMii,
iHTerpamii 1IUQPpPOBUX I1HCTPYMEHTIB y OCBITHIM mpouec 1 ¢opMyBaHHS 1HPPOBOT
komrieTeHTHocTi nenaroriB (https://surl.lu/jjklpn). 3a3nadeni pe3ynbraT MarOTh MPaKTUIHUN
BILJIUB HA OHOBJICHHS OCBITHIX IIPOrpaM 1 METOANK HaBYAHHS.

CyrTeBuil OCBITHIM 1 couianbHuil edekr 3a0e3meuyroTh JOCTIDKEHHS, MPUCBSIYEH]
(hopMyBaHHIO KOMIIETEHTHOCTI 3 OCHOB XiMiuHOi Oe3meku. BcraHomieHo, mo Taka
KOMIIETEHTHICTh € KJIIOYOBOIO HE JIMINE Y MiArOTOBLI BUMUTENIB XiMii, a i MallOyTHIX JiKapiB,
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OCKIUTBKH 0e3MmocepeHbO OB’ A3aHa 13 30€pPEeKEHHSIM 310pOB’Sl JIOJMHU Ta EKOJOTIYHOIO
O€3IeKor0 1 Cchpusie MiABUIICHHIO PIBHSA Oe3mnedHoi mpodeciiitHoi misuibHOCTI  (axiBIiiB
npupoaauyoro npodinro (10.18662/rrem/14.4/633).

Baromuii exoJoTiuHMIA Ta TEXHOJOTIYHUH BIIMB MAlOTh JOCHIJDKEHHS B Taly3i Ximii
MOBEPXHI, CIPSIMOBaHI Ha CTBOPEHHS €()eKTUBHUX COPOCHTIB HA OCHOBI POCIMHHMX BiJIXOJIB.
3anponoHoBaHa KOHIEMIIS CTAIOr0 BUKOPUCTAHHS O10BYTULIS Ui BUTYYCHHSI HOHIB BaXKKHUX
METAJIB 1 MOJANBLIOrO MOBTOPHOTO 3aCTOCYBAaHHS HACHUYEHOTO COPOCHTY SK KOMIIO3UTHOTO
Marepiainy Uil PO3KJIaJaHHS CTIHKMX OpraHiYHUX 3a0pyAHIOBAdiB CHPHSIE PO3BUTKY
UPKYJIAPHOI EKOHOMIKM Ta 3MEHIIEHHIO TEXHOTEHHOTO HABAaHTAXCHHA Ha JIOBKLUIA
https://surl.li/evgyim). ITomiOHWE BIUIMB MarOTh 1 Pe3yIbTaTH JOCIIHKCHb PO3IIMPEHOTO
rpadiTy SK BHUCOKOS(HEKTUBHOTO COpPOEHTY ais JiKBijamii HapTOBUX 3a0pyaHEHb, IO
IiBHIIYE TOTOBHICTH JI0 pearyBaHHs Ha exojoriuni aBapii (https://surl.li/vazgzs ).
JlocItipKeHHS! IPUPOTHUX CAIIOHITIB YKPATHCHKUX POJIOBHIL PO3IIMPIOIOTH HAYKOBI YSIBICHHS
mpo iX CTPYKTYpy Ta COpOILiHHI BJIACTUBOCTI, IO BIJKPUBAE MEPCIEKTUBH MPAKTUYHOTO
BUKOPHUCTaHHS MIHEPAJIFHUX PECYPCIB y TEXHOJOTISX OYHINEHHS BOJIU Ta CTBOPCHHS HOBUX
¢dbynkumionanpHux Matepiani (https://surl.li/ygsonj). Awnanoriyauii NPHKIAA MPUKIATHOTO
BIUIMBY JIEMOHCTPYIOTH pPO3pOOJICHI METOAM CHHTE3y HAHOMIKpOo4acTHHOK Ha ocHOBI Ni(OH):
Ta OEHTOHIT-(pepOMarHiTHUX KOMIO3MTIB, fAKI MOXYTh OyTH BHUKOPHUCTaHI B Karamisi,
copOuifinux i maraitHux Texuosorisax (https://surl.li/oanheu; https://surl.lt/fkhenb).

CytTeBuii MequKO-01010TTUHUN 1 (hapMalleBTUUHUN BIUIMB MAalOTh Pe3ylbTaTH JOCHIIHKEHb Y
rajy3i OpraHi4Hoi Ta rerepouukiigyHoi ximii. CuHTE3 1 OIOJOTiYHE OI[IHIOBAHHS HOBUX
noxigHux 1,3-Tiazony, OeH3a3eriHiB, 1M1/1a30Tia30iB 1 MiPOJIIIUHOHIB 13 aHTUOKCUAAHTHOIO,
aHTHOAKTEePIaTbHOI0, TMPOTUTPUOKOBOIO Ta TEpOIUIHOI0 AKTHUBHICTIO (OPMYIOTh HAyKOBE
MIATPYHTS JUTsl CTBOPEHHSI HOBHX JIIKAPCHKUX 1 arpoximiuHux 3aco6iB (https://surl.li/jiwgfy;
https://surl.li/dfvrer;  https://surli.cc/zcjhyu;  https://surl.lt/dpepwc;  https://surl.li/qualjp;
https://surli.cc/iomtmy; https://surl.li/jpsbul).Ile Mae MOBrOCTPOKOBHIi BIJIMB Ha PO3BHTOK
(hapMareBTUUHOT HAYKH, MEIUIIMHU Ta O10TEXHOJIOT 1.

OxpeMuM HampsIMOM BIUIMBY € €KCIEpTHAa Ta MPOEKTHA MiSUIbHICTh HAYKOBO-IIEIAaroriyHUX
MpaliBHUKIB Kadeapu XiMii. Y4acTh y pelleH3yBaHHI HaBYAJIbHOI JIITEpaTypu, po3poOIeHH1
OCBITHIX MporpaM 1 poOOTi >Xypli KOHKYpCIB CHpHsUIa MiJBUILEHHIO SKOCTI HaBYaJIbHO-
METOJIMYHOro 3a0e3MeueHHs, MOUIMPEHHI0 KpalluX MeJaroriyHuX MpPakTUK 1 3MILHEHHIO
B3aEMOIT MK YHIBEPCHUTETOM Ta 3aKJaJjaMH 3arajlbHOi CepeAHbOoi OCBITH. Peamizaris
HayKOBO-OCBITHIX TPOEKTIB 3a0e3redye MOJEpHI3AIll0 OCBITHIX CHCTEM, IIiJIBUIICHHS
KOHKYPEHTOCIIPOMOKHOCTI BMITYCKHMKIB 1 IHTErpalil0 HallOHAJIbHOI HayKd N OCBITH Y
cBiTOBHI OCcBiTHI# mpocTip. https://surl.li/bkggtl

3arajioM, CyKyIHICTb OTPUMaHHUX HAyKOBHX pe3yJbTaTiB GopMye GaraTOBUMIpHUN BIUIMB —
OCBITHIH, €KOJOTIYHHUM, TEXHOJIOTIYHUHN 1 COIIaJIbHUM, CIPUSIOUN CTAJIOMY PO3BUTKY OCBITH,
HayKd Ta CYCHUIbCTBA B IUIOMY. TakuM UYMHOM, BIUTUB 3a0e€3MEUYeHO dYepe3 IMOeTHAHHS
HayKOBO-JOCI/IHOI, OCBITHBOi, METOAMYHOI Ta €KCIEePTHOi MisIbHOCTI. Pe3ynpTaT
(GbyHIaMEHTAIbHUX 1 IPUKJIAJHUX JOCTIKEHb y raiy3sx XiMii MOBEpxXHi, MaTepiaJo3HaBCTBa,
€KOJIOT1YHOI Ta OpraHiyHoi XiMii Oy/iM ONPWIIOAHEHI y (axOBHUX HAyKOBUX BUIAHHSX 1
BUKOPUCTaHI SK HAaBYAIbHUH Ta HAyKOBO-METOJUYHUN KOHTEHT B OCBITHBOMY IPOIIECI.
Baromum MexaHI3MOM BIUTMBY CTaja €KCIEpTHAa YYacTh Y BIOCKOHAJIIEHHI HaBYaJIbHOI
JiTepaTypu, OCBITHIX HporpaM, a TakoXX y poOOTI ypl OCBITHIX KOHKYpCIB 1 peamizamii
HayKOBO-OCBITHIX IPOEKTIB, 110 3a0e3Meymio TpaHchep HAYKOBHUX PE3YNbTATIB y MPAKTHUKY
OCBITH.
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benedimiapamMmu BIIIMBY CTanM 3aKiaayd BUIIOI IMEJAroriyHOl OCBITH, 3aKJIagy 3arajbHOI
CEpPeHhOI OCBITH, HAayKOBO-TIEJAroTivHI IpaIliBHUKWA, MalOyTHI BUMTENl Ximii, 3100yBaui
3arajbHOI CEPEeTHBOI Ta BUIIIOI OCBITH.

OcBiTHI# BIUTMB MPOSIBUBCS B OHOBJIEHHI 3MICTY OCBITHIX MPOrpaM 1 HaBYAJIbHUX JUCITUILTIH,
MIJBUIICHH] SKOCTI HABYAJIbHO-METOJUYHOTO 3a0e3NeueHHs, YAOCKOHAJIeHHI mpodeciiiHol
MIITOTOBKK MaWOYTHIX YYMTEIIB XiMil Ta PO3BUTKY MEIaroriyHoi MaiCTEPHOCTI BUMTEIIB. X.
HaykoBuii BIJIMB TOJNSTaB y PO3MIMPEHHI HAYKOBUX VSIBJICHb PO BIACTUBOCTI HOBUX
MarepiaiiB, cOpOeHTIB 1 O10JOTIYHO AKTUBHHUX CIIOJYK, PO3BUTKY METOMIB iX CHHTE3y Ta
JOCHIJUKCHHSI, a TaKOXX Yy BHUKOPUCTaHHI OTPUMAaHUX pE3YJNbTaTiB SK MIAIPYHTS IS
MOJAJIBIIUX ~ HAYKOBUX JOCHIPKEHb Ta OCBITHBOI JisUIbHOCTI. Macmrabd BIUIUBY
XapaKTepU3Y€EThCSl CHCTEMHUMH SIKICHUMU 3MiHaMHU B OCBITHBOMY Ta HAYKOBOMY CEPEIOBHILI:
YIOCKOHAJIEHHSIM OCBITHIX IpOrpaM 1 HaBYaJbHHUX MaTepialliB, aKTUBHIIIUM 3aJy4CHHSIM
3100yBayiB OCBITH JI0 Cy4aCHHUX HAyKOBHUX MiJXOJIB, NOUIMPEHHSIM KpAaIIMX MEAaroriyHux
MPAKTHK i TIOCUJICHHSIM B3a€MO3B’SI3KYy MiX HAYKOIO Ta OCBITOIO.
Onwucanuii OCBITHIM 1 HAyKOBHH BIUIMB MaB MiCllé NPOTATOM 3BITHOTO TEpioay Ta
pealii3oByBaBcs Yepe3 OCBITHIO, HAYKOBO-AOCTIIHY, METOJAUYHY W €KCIIEPTHY AisUIbHICTb.

Description of the impact
The obtained research results have a comprehensive and long-term impact on the development
of chemical education, the pedagogical training of future professionals, and the solution of
current environmental, technological, and biomedical challenges of modern society.
The conducted studies substantiate the necessity of systematic renewal of chemistry teacher
education in accordance with contemporary educational trends, technological transformations,
and innovative pedagogical approaches to ensure the quality of education in general secondary
education institutions. Analysis of current requirements for teachers’ professional
qualifications, methodological approaches, and educational standards enabled the formulation
of practice-oriented proposals for developing key and subject-specific competencies aligned
with educational reforms and learners’ needs (https://surl.li/dnfmby).
A significant direction of impact is the study of digital macro-trends and innovative
technologies transforming educational practices. The systematization of digital trends,
identification of key 21st-century technologies, and assessment of their educational potential
allowed outlining strategic guidelines for modernizing the training of future chemistry
teachers, integrating digital tools into teaching, and developing teachers’ digital competence
(https://surl.lifevgyim). These findings have been applied in updating educational programs
and teaching methodologies.
Considerable educational and social impact is ensured by research on the formation of
competence in chemical safety fundamentals. It was established that such competence is
essential for training both chemistry teachers and future physicians, as it is directly related to
human health protection and environmental safety and contributes to safer professional
activities in natural sciences (https://surl.li/metzek).
Substantial environmental and technological impact is generated by studies in surface
chemistry focused on developing effective sorbents based on plant waste. The proposed
concept of sustainable biochar use for heavy metal ion removal and the reuse of saturated
sorbents as composite materials for the degradation of persistent organic pollutants contributes
to circular economy development and reduction of technogenic environmental pressure
(https://surl.li/avzhcj). Similar effects are demonstrated by research on expanded graphite as
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an efficient sorbent for oil spill remediation, enhancing preparedness for environmental
emergencies (https://surl.li/vazgzs).

Research on natural saponites from Ukrainian deposits expands scientific understanding of
their structure and sorption properties and opens prospects for their application in water
purification and functional materials development (https://surl.li/ygsonj). Applied impact is
also ensured by methods for synthesizing nanomicro-particles based on Ni(OH). and
bentonite—ferromagnetic composites, which can be used in catalysis, sorption, and magnetic
technologies (https://surl.li/oanheu; https://surl.lt/fkhenb).

Significant biomedical and pharmaceutical impact is associated with studies in organic and
heterocyclic chemistry. The synthesis and biological evaluation of new derivatives of 1,3-
thiazole, benzazepines, imidazothiazoles, and pyrrolidinones with antioxidant, antibacterial,
antifungal, and herbicidal activity create a scientific basis for the development of new
pharmaceutical and agrochemical agents (https://surl.li/jiwgfy; https://surl.li/dfvrer;
https://surli.cc/zcjhyu; https://surl.lt/dpepwc; https://surl.li/qugljp; https://surli.cc/iomtmy;
https://surl.li/jpsbul).

An important area of impact is the expert and project-based activity of academic staff of the
Department of Chemistry, including reviewing educational literature, developing educational
programs, and participating in competition juries. These activities contributed to improving
teaching quality, disseminating best pedagogical practices, strengthening cooperation between
universities and general secondary education institutions, and integrating national education
into the global educational space (https://surl.li/bkggtl).

Overall, the obtained research results form a multidimensional educational, environmental,
technological, and social impact achieved through the integration of research, educational,
methodological, and expert activities. The beneficiaries include higher pedagogical education
institutions, general secondary education institutions, academic staff, future chemistry
teachers, and students. The impact manifested itself in updated educational programs,
improved teaching quality, enhanced professional training, expanded scientific knowledge,
and strengthened links between science and education during the reporting period.

ITepenik mixTBepaKeHb BIJIMBY

1. TlpencraBieHi pe3yabTaTH HAYKOBUX JOCITIIKEHb MAIOTh 3HAYYIIMKA BIUIUB Ha PO3BHTOK
Ccy4acHOi XIMIYHOI TEeNaroriyHoi OCBITM Ta HAYKOBO-EKCIEPUMEHTAJIbHHUX JOCIIIKEHb Y
ramy3i JOBKULIS, O10JOTiYHO AKTUBHHMX CIIOJYK, KOMIIO3UTHUX MarepianiB, COpPOEHTIB 1
Oioximiunux mporieciB. https://surl.li/cisszo https://surl.li/atldrn 2. ExcniepTHa misbHICTH Y
cknaai komicit MOH VYkpainu ta ICSO Ykpainu cBiI4UTH NPO BILUIUB HA OHOBJICHHS 3MICTY
OCBITH, pO3POOJICHHS JIep>KaBHUX CTaHAAPTIB 1 BIOCKOHANIEHHS CUCTEMH 3a0€3MeUYeHHS SIKOCTI
ocitu. https://surl.li/ipgobh 3. Yuacts y xypi koakypciB MAH VYkpaiuu miaTBep/Kye BIUIUB
Ha PpO3BUTOK 00JapOBaHOI MOJOJI Ta MiJBUIIEHHS SKOCTI TMPUPOJHUYOI OCBITH.
https://surl.li/bjgpgm _4. VYuacte 1 peamizaiiis HamiOHAJILHHX Ta MIDKHAPOJHHX HAYKOBO-
OCBITHIX TIPOEKTIB y cdepl XIMIYHOI MEJaroriyHoi OCBITM  MIATBEPIKYE BIUIUB Ha
MOMYJSIPU3AIII0 TPUPOJHUYMX HAYK, PO3BUTOK MJOCHIAHHUIBKUX 1 EKCIePUMEHTAIbHUX
KOMIIETEHTHOCTEH yIHIBCHKOT MOJIO/II Ta MiABMINCHHS AKOCTi ocBith. https://surl.li/utjbzk

List of evidence of impact
1.The presented results of scientific research have a significant impact on the development of
modern chemical pedagogical education and scientific and experimental studies in the fields of
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environmental research, biologically active compounds, composite materials, sorbents, and
biochemical processes, as confirmed by publications and dissemination of research outcomes
(https://surl.li/cisszo; https://surl.li/atldrn). 2.Expert activity as a member of commissions of
the Ministry of Education and Science of Ukraine and the State Service for Education Quality
of Ukraine contributes to updating educational content, developing state educational standards,
and improving the education quality assurance system (https://surl.li/ipgobh). 3.Participation
as a jury member in competitions of the Minor Academy of Sciences of Ukraine confirms an
impact on the development of gifted youth and the enhancement of natural science education
quality (https://surl.li/bjgpgm). 4.1t education (https://surl.li/utjbzk).

(mocana xepiBHHKa HaykoBoi ycranoBu(mmiamic)I1Ib

/ 3aKJIaTy BUIIOI OCBITH)
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