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FORMATION OF CRITICAL THINKING WHILE STUDYING INORGANIC CHEMISTRY
BY MEANS OF ARTIFICIAL INTELLIGENCE

Summary. Introduction. The rapid development of arti-
ficial intelligence (Al) technologies is transforming the edu-
cational environment of secondary schools, creating new
opportunities alongside new risks for the quality of natural
science education. Uncritical use of AI-generated responses
by students in studying inorganic chemistry increases the
risk of reinforcing false ideas about chemical patterns,
since documented errors of Al systems in calculation and
classification tasks are a recognized phenomenon, while
methodological guidance for purposefully developing stu-
dents’ critical thinking through Al specifically in inorganic
chemistry remains insufficiently developed.

Purpose. The purpose of the article is to theoretically
substantiate and reveal the methodological potential of ar-
tificial intelligence tools in forming students’ critical think-
ing in the process of studying inorganic chemistry.

Methods. Analytical, comparative and systemic ap-
proaches were combined to study the problem, drawing on
Ukrainian state Al-education policy documents, UNESCO
frameworks on generative Al in education, and the critical-
thinking structure validated in chemistry education re-
search.

Results. The structural components of students’ critical
thinking in studying inorganic chemistry are clarified: anal-
ysis of chemical information, evaluation of evidence,

argumentation, and reflection. Four methodological tech-
niques of developing critical thinking by means of Al are
identified: verifying an Al response, challenging Al with
flawed premises, comparing sources, and generating alter-
native hypotheses. A six-stage algorithm of student-Al in-
teraction is developed, together with examples of learning
tasks in inorganic chemistry illustrating each technique.

Originality. For the first time, methodological tech-
nigues and an interaction algorithm for developing critical
thinking specifically through Al use in teaching inorganic
chemistry are proposed and systematized.

Conclusion. Systematic incorporation of the developed
tasks into inorganic chemistry instruction is expected to
foster all identified components of students’ critical think-
ing and enhance their media and Al literacy. Further re-
search should experimentally verify the methodology’s ef-
fectiveness in secondary schools.

Keywords: critical thinking; inorganic chemistry; stu-
dents; artificial intelligence; chemistry teaching methodol-
ogy.
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MeAiTOIOABCBEKUY Aep:KaBHUY IenaroriyHuil yHiBepcuTeT iMmeHi Bormana XmMeAbHUITBEKOTO;
3akapnaTchbKul yropcbKuM yHiBepcuteT imeHi depenna Pakori 11
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IIHPPOBA TUAAKTHYHA EKOCHCTEMA HABYAHHS ITOAITHYHOI, EKOHOMIYHOI
TA COLIIAABHOI 'EOT'PA®II ¥V IIIKOAI

Ob6tpyHMoOBAHO a8MOpPCcbky Mo0esb Uugposoi ou-
oaKxmuuHol exkocucmemu HABUAHHA NOJIMUUHOL,
eKOHOMIUHOI ma coyianvHol eeoepadii y 3arnadax
3azanbHOL cepedHbOoi ocgimu ma 8UsHaAUeHO Memoou-
YHI ymoeu ii npaxmuuHoi peanizauyii.
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ITpoaHanizoearo nidxodu 00 yugposizayii wKi-
JIbHOL 2e0ezpacpiuHOi oceimu ma 6CMAaHO8NEeHO, UL0
uugposizayiro OOYLIbHO Po32110amu He K NepeiK
oKpemux naiamgopm i cepeicie, a K YLLICHUL, 8HY-
mpiuHb0 Y32002KeHull UUK NisHA8AbHOL
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distbHOoCcMi YuHsi — 810 NOCMAHOBKU NPOCMOPO8OL
npobemu 00 apeymeHmosaHoz0 8UCHOBKY.

O6TpyHmMO8AHO N’siMb NPUHYUNI8 N0OYO08U YUgD-
poeoi dudaxmuuHoi exocucmemu — 3micmogoi 0oui-
JAbHOCMi, 00KaA3080CMi, HACMYNHOCMI, 8APIAMUBHO-
cmi ma 6esnexu.

Po3pobieHo uomupupieHe8y Mampuyro Yckaao-
HeHHsi pobomu YuHie i3 2eonpocmoposuMuU OaAHUMU
(opienmysanvHuli, NOPIBHANLHUL, AHANIMUUHULL,
CUHMemuuHUill pieHi) ma 8MOmMuU808AHO MUNOJ02II0
HABUAIbHUX cUeHapiie Ost NOAIMUUHOL («kapma sk
apeymeHm»), eKoHOMIUHOI («npocmoposuil JiaHuto2
eapmocmiy) i couianbHoi («mepumopisi noscsikoeH-
HO20 xumms) 2eozpadpii.

BusHaueHo Kpumepii OUIHI8AHHSL YUHIBCbKO20
uugpogozo zeozpaghiurozo npooyKkmy 3a NOKA3HU-
Kamu oxxepenbHol HadiliHocmi, KapmozpaghiuHol Ko-
pexmHocmi, GHAIMUYHOCMI, ap2YyMeHmauii, emuxu
il besnexu.

OKpecnieHo Yymosu 3aCmoOCY8AHHSL 2eHepa-mus-
HO020 WMYUHO20 iHMeneKkmy, eumoau Yugposoi bes-
nexu ma nioxoou 0o 3abe3neueHHss 00OCMynHocmi Ha-
8UAHHSL 8 YMO8AX OUCMAHUIUHO20, 3MIULAHO20 U
ognaiin ¢popmamis, 30Kpema 8 Ymoeax B0EHHO020
yacy.

Y3azanvHeHo, Ul0 3anponoHo8aHA MO0enb 3Mi-
wye aKyeHm i3 mMexHiuH020 IHCMmpYyMmeHmapio Ha
cmpyKkmypy nizHA8A/IbHOL Oisl/lbHOCMI YUHSL, W0 0ae
3moey 3bepizamu mMemoOuUHy J02iKY HABUAHHS He-
3a1es)HO 8I0 OHOBNEHHSI KOHKPEMHUX UUPpPosux
cepsicis.

PexomeHO0BGHO BUKOPUCMAHHSL pe3yabmamis
nio uac po3pobneHHst KaneHOapHO-MemMamuuHoz20
NIAHYBAHHSL, YPOKI8, 2pYNosuUx Npoexmia i Ouc-mam-
YITHUX MOOYTI8 13 WKLIbHOT 2e02padpii.

Knrouoei cnoea: yugposa oudakmuuHa eKocu-
cmema; WKLIbHA 2eo2pagpisi, 2eonpocmoposi OaHi;
HaguaNbHUll cueHapill; 2e0iHOPMAUITHI MexXHONO-
2ii; KpumuuHe MUCNEHHS;, (POPMYBANbHE OUIHIO-
8aHHsL; uugposa besnexa.

IIocraHoBKa mnpobaeMH. AKTyaABHICTH
TEMH 3yMOBAEHA TpbOMa YHMHHHUKaMHU. [lepxka-
BHHU cTaHAapT 6a30BOI cepeHBOI OCBITH (I10-
cra"HoBa KabGinmery MiHicTpiB VYkpaiHu Bixg
30.09.2020 No 898) ([Ipo gepxkcraHOapTH
[13CO, 2020) Bu3Hayae iHGOpPMALiHHO-KOMY-
HiKallillHy KOMIIETEHTHICTh 9K KAIOUOBY, a pe-
3yABTATH HaBYAHHS B MeXXax I'POMaIsHCBHKOI
Ta iCTOpPUYHOI, TPUPOMHUIOI Tay3eti mepeaba-
4aoTh poboTy yuHA 3 KaprorpadidHuMu #
CTaTUCTHYHUMH [IKEePEeAaMHU — caMe Ti BMiHHS,
10 hOPMYIOTBCH 3aCO0aMH LIKIABHOI CYCITiAB-
Hoi reorpadii. CycriapHO-TeorpadiyHui 3MiCT
nenaai 6iabiie (OyHKITIOHYE B ITH(PPOBOMY Ce-
PELOBHIII: VIeHb 3yCTPidae KapTU B HOBHHAX,
HaBiramiiHUX cepBicax, MOBIOOMAEHHSX IIPO
Mirparlito, BUGOpPH, TPAHCIOPT, EHEPTETHKY
besneky. BomHouac yMOBH BOEHHOrO Hacy —
HecTabiABHUE OOCTYII OO0 MeEpexi, rmorpeba B
odaraiH-aAbPTEepPHATHUBAX, YYTAUBICTH I'€OIIPOC-
TOPOBUX OJAaHUX — BUMAraloTh IEPEOCMHUCACHHS
HagBHUX MozeAeH rudposizaitii, po3podbaeHux
IIepeBaXHO Ha iHO3eMHOMY MaTepiasi MUp-
HOTO 4acy.
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MeTa crTaTTi: OOIPDYHTYBATH CTPYKTYPHY
MOZEeAb ITHU(MPOBOI AUAAKTHUYHOI €KOCHCTEMH
HaBYaHHS IIOAITHUYHOI, EKOHOMIYHOI Ta coillia-
ABHOI reorpadii y MIKOAi.

Oraazn pe3yAbTaTiB, ZOTHYHHX A0 TE€MH
cTaTTi. YKpaiHCBKi JOCAIIHUKY PO3TASIIAIOTH
nudpoBizaillito reorpadidyHoi OCBiTH IlepeBa-
JKHO B KOHTEKCTI IIiAroToBKU BUUTeAd: P. Baa-
cenko Ta K. IToaimmyk anaaizyroTs 111ppoBi Te-
XHOAOTIi B IIKOAI 6e3 ypaxyBaHHA creludiku
reorpadii (Baacernko, IToaimyk, 2025); O. Bpa-
caaBcbka Ta [. Poxi — poaws IKT y migrorosiii
BuuTeas reorpacdii (BpacaaBceka, Poxi,
2023), a miznima nparng O. BpacaaBcekoi —I'IC
y npodpiabHIE ocBiTi, 6€3 piBHEBOro yckaam-
HeHHd 3aBaaHb (BpacaaBcrka, 2025). T. Haza-
PEHKO Ta iH. pO3KpUBAIOThL 3MICT iHTErpoBa-
HOro HaB4yaHHA Treorpadii ¥ eKOHOMIKH,
Maiike He TOPKAIOYHUCh IHUQPPOBUX 3aco0iB
(Hazapenko Ta iH., 2023).

Y 3apybixkHili aAiTepaTypi akIeHT 3pobaeHO
Ha reomnpoctopoBoMy MucAeHHi: T. Baker 3i
crniBaBtropamu (2015) oGrpyHTOBYIOTH HIEpeXis
Bl TEXHOAOTIH-iHCTPYMEHTIB mo 3acoly po3-
BuTKy MucaeHHd; I. Kholoshyn 3i cmiBasToO-
pamu (2021) ¢ikCyr0TE HEPiBHOMIPHICTE yIIPO-
BamxkeHHs ['IC y mkoaax cBity. 3BiT OHECKO
(2023) 3acrepirae Big TEXHOAOTIYHOTO AETEPMi-
HizMy; M. Ababneh, H. Tawalbeh (2026) migr-
BEPIXKYIOTh NO3UTUBHHM BnamB ['IC Ha 4u-
TaHHa Kapt; V. Bernhduserova 3i cmoiBas-
Topamu (2022) Ha3UBalOTh TOAOBHUMH II€pEIl-
KomaMmu Opak dacy BUHUTeAd ¥ TOTOBHX ClLieHa-
piiB; S. Csachova (2020) neMoHCTpPY€E PeE3yAb-
TaTUuBHIiCTE WebGIS nag BUBYEHHS ITOAITHYHOL
kaptu cBity; R. De Miguel Gonzalez, M. L. De
Lazaro Torres (Gonzalez, Torres, 2020) Ta
M. Fargher (2018) posragmarore WebGIS i
GeoCapabilities 6e3 BikoBoi1 qudpepeHitiarii 3a-
Baaub; N. Humble (2023) mHaroaorrye Ha po3-
puBi Mix noreHItiaaoMm I'IC i roToBHICTIO ITPO-
rpam.

[Mpobaemu renepaTuBHOTO I 1OCAIIKYIOTE
J. Lee (2023) — 3 aKIIEHTOM Ha OOCAITHUIIBKUX
KoMIleTeHTHocTaX, i V. MasSterova (2023) -
BKa3yIO4H Ha Opak I[iAICHOTO MOCAIIHHUIIBKOTO
nukay; T. Bendl 3i cniBaBTopamu (2024) migk-
PECAIOIOTE IOTPedy CTPYKTYpPyBaHHS Ieorpa-
(piYHOTO MUCAECHHSI.

Otxe, HagBHI npari 34e0iABIIOT0 BUCBIT-
AIOIOTH OKPEMi iHCTPYMEHTH, IiATOTOBKY BYH-
TeAad abo 3araspHi 3acaay reorpadivHOTO MHC-
aeHHd. [lo3a yBarormw 3aAHIIAIOTBECS: IliAicHA
MOJIEAD, 1110 00’€IHy€ 3MICT, [aHi, 3aco0u B3a-
emogii, Ge3meKky i OIliHIOBaHHS; crierudika
IMOAITHYHOI, EKOHOMIYHOI Ta COIliaAbHOI Teor-
padoii; piBHEBe yCKAaTHEHHS 3aBIaHb 1 KpUTe-
pii omiHIOBaHHSA TU(PPOBUX IIPOAYKTIB; YMOBHU
BoeHHOro dyacy. lli mporaavHHM BH3HAYaIOTH
HaIpPAM JOCAII>KEHHS.
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TeopeTHYHHH aCIEKT (MEeTOAOAOTrIfsA) AO-
CAiZKEeHHS.

3acToCOBaHO KOMIIAEKC TEOPETHYHHUX METO-
OiB: aHaAi3 i cUcTeMaTH3allilo [KepeA — OAL
BCTAQHOBAEHHS CTaHy pO3pO0AEHOCTI IIpo-
0AeMU; TIOPIBHSIABHHUM aHaAI3 METOAUYHUX ITiI-
XOAiB — [ad 3iCTaBA€HHA MOJEAEH yIpoBa-
[DKEeHHSI TeoiH(opMAalliiHUX TEeXHOAOTIH y
HIKOAi; TepPMiHOAOTIYHHUH aHaAi3 — A po3Me-
JKYBaHHS IIOHSTH «IIM(POBa NHUIAKTHIHA €KO-
cucremMar, «IU(POBI TEXHOAOTII HaBYAHHS» 1
«II(ppOBE OCBITHE CEpPeNOBHUILE»; CTPYKTYPHO-
dyHKITiIOHAABHE MOOEAIOBAHHS — IAT TOOYI0BHU
MOJIeAl €eKOCHCTEMH, PIBHEBOI MATPHIIL YCKAA-
OHEHHS 3aBaHb 1 IIUKAY YYHIBCBKOI po6oTH,
y3araAabHEHHS IIeIaTOTiYHOI'0 MOOCBiAy — OAd
PO3pOOAEHHS THUIIOAOTII ClieHapiiB i KpuTepiiB
OIliHIOBaHHA.

[IxxepeabHY 0a3y yTBOpHAU 17 HayKOBHX i
HOPMAaTHBHHUX [Kepea, 3 IKUxX 12 omy0baiko-
BaHO 3a KOPJOHOM, a 12 — 3a oCcTaHHi IT’IThb Po-
KiB (2021-2026). Cepen HHUX — CTaTTi B yKpa-
iHCBKUX (axoBHUX BHAAHHAX, IybOaikamii B
HePioANYHIX BUIAHHSIX, iIHIEKCOBAaHUX Y Scopus
i Web of Science (Journal of Geography, ISPRS
International Journal of Geo-Information,
Education Sciences, European Journal of
Geography, International Research in Geo-
graphical and Environmental Education,
Educational Process: International Journal,
Journal of Physics: Conference Series), 3BiT
IOHECKO (2023) Ta [depxaBHU# cTaHgapT 0a-
30BOi cepenHbOi OCBiTH (mmocTaHoBa KMY Bin
30.09.2020 Ne 898).

OCKiABKM IOCAII2KEHHSI TEOPETUYHE, CTATH-
CTHUYHE ITporpaMHe 3a0e3ledeHHd He 3aCTOCO-
ByBasocd. OCHOBHUH IHCTPYMEHT aHaaidy —
aBTOpPChbKa MAaTpHIld 3iCTaBACHHS «IIPHUHITUIL
OoOyIOBH €KOCUCTEMH — PiBEHb YCKAQIHEHHS
3aBOAaHHA — THII CLIEHAPiI0 — KPUTEPii OILiHIO-
BaHHS», 9Ka JaAa 3MOIY y3araAbHUTH PO3Pi3-
HEHi METOAWYHI PIllIeHHd B €UHY MOIEAb.

PesyapTaTi MaroTh TEOPETUKO-METOIUIHHMN
XapakTep: MOOEAb MoOymoBaHa Ha aHaaizi
JIKEPEA 1 y3arasbHEHHI I1eJarorivHOTro A0CBiAY,
ase He IIPOXOAHAA eMITipuYHOI ampobartii (me-
JAroTiYHUME eKCIepUMEHT, ONUTYBaHHS BYH-
TeAiB 1 y4HIB) — Iie TTOTpebye MoAaAbIIoi mepe-
Bipku. Mozeab OpieHTOBaHa Ha IIKIABHY
IIOAITUYHY, €KOHOMIYHY Ta COIliaAbHY reorpa-
diro i He mommMproeThca Ha (PI3UYHY reorpa-
dito, gKa oTpebye OKPEMOTO HOCAIIKEHHS.

Pe3yAbTaTH mOCAiLKEHHA.

HudpoBy AIUIAKTUYIHY €KOCUCTEMY PO3yMi-
€MO fK YIIOPSAKOBaHY CYKYIIHICTh 3MiCTy, Aa-
HHUX, 3aC00iB, CII0c06iB B3aeMoii, mpaBHA 6e3-
IIeKH, OLIiIHIOBaHH4 1 pedaekcii, 1o 3abesneuye
IIOCAIJOBHE BXOMXKEHHS y4YHS B KYABTYPY PO-
6ot 3 mpocTopoBoio iHpopMmarliiero. Kommoune-
HTHU B3aEMO3aAEXKHIi: KapTa 0e3 mpobAeMHOro
3alUTaHHA He [IOPOAXKY€E [OCAIIKEHHS,
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cTaTUCTHKA 0e3 IT0SICHEeHHd OQVWHHUIIL BHUMipIO-
BaHHS] CIPUYHHSIE XUOHI MOPIiBHAHHS, TPYIIO-
BHH IPOEKT 6e3 PO3IodiAy poAeil He rapaHTye
y4acTi KOXKHOTO (puc. 1).

[eonpocToposi
AaHi
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nonitnikel, gKeFoMIuHOT
Ta AnBHOI
=
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OuiHioBaHHA
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Lipposi

IHCTPYMeHT

=
~
~
=

Besneka
i BOCTYNHICTb
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Puc. 1. Crpykrypa nudpoBoi AuaaKTHIHOI
€KOCHCTEMH HaB4YaHHd reorpadii

HoBuM y HaBYaHHI € He cepBic, a criocib op-
ra”izariii mi3HaBaABHOI MIFABHOCTI: IIepexisn
V4YHS Bif cripuiiMaHHS TOTOBOTO 300pasKeHHS
10 TIOCTAaHOBKH 3allUTaHHS, IIEPEBIPKU NJaHUX,
o6yI0BH i 06TOBOPEHHS BAACHOI MOfeAi. Pi3-
HULSE MiXK PENIPOAYKTHUBHUM i JOCAIMHUIIBKUM
3aBJaHHAM IIOAITA€E Y CTPYKTYPi HaBYaABHOL
cuTyallii, a He B mporpaMHOMy 3abe3redeHHi
(Baacenko, Iloaintyk, 2025). IToaiTnyHa, €Ko-
HOMiYHa Ta colliaabHa reorpadid IOeaHYIOTH
TEPHUTOPiIO0, Yac, CTATUCTHKY ¥ iHTepecH CycCIIi-
ABHHX T'PyII, TOMy HaBYaHHS Ma€ IIOEOHYBaTH
kaprorpadiuHy Bidyaaizariro 3 6ararogarTop-
HUM ITIOSICHEHHSM.

Exocucrema BHOyZOByETbCH Ha II'9TH
OPUHIUIIAX: 3MICTOBOI MAOITIABHOCTI (iHCTpPY-
MEHT A00UPAa€EThCS ITiCAST BU3HAYEHHS PE3YAb-
TaTy), JOKA30BOCTi (BUCHOBOK CIIHPAETHCS HAa
3po3yMise MKEpPeAo), HACTYITHOCTI (CKAQIHICTD
3poCTaE€ IIOCTYIIOBO), BapiaTUBHOCTI (pi3Hi cr1o-
cobu BUKOHaHHS 3aA€XKHO BiZ yMOB) i 6e3meku
(3axmeT maHWX, eTUYHEe BUKOPUCTAHHS 300pa-
JKEHb, KPUTHYHE CTABACHHS 0 3r€HEPOBAHOTO
koHTeHTY) (UNESCO, 2023).

HacrynHicTe 6yayerhbes 3a THIIAMU iHTeAe-
KTYaABHUX [ili, a He Ha3BaMU IIAaT(OPM: Bix
po3mizHaBaHHA O0’€KTIB i YMTaHHS AETEHIU —
10 HAKAQIaHH4 IIapiB i opMyAlOBaHHS Tilo-
T€3 — 10 CTBOPEHHHI BAACHOro KapTrorpadid-
HOTO ITPOAYKTY H apryMeHTallii BUCHOBKY.

KAr040BOIO OOUHHUIIEI0O €KOCHCTEMH € HaB-
YaAbHUU CILIeHapili — 3aBEpIIEHHH IIMKA PO-
60TH 3 TPOGAEMOIO: Bifl IPOCTOPOBOTO MTApaI0-
KCy d4epe3 mobip 1 TiepeBipKy H»aHUX,
KaprorpadyBaHHS, iHTepIpPeTaIlifo, apryMeH-
TaLqu o pecheKcu puc. 2

6
NpotnemHe ___, [ Kaprorpa- AprymeH-
(@

[MoBTOPHWA LIMKN:
yTnuHeHHﬂ npobnemMu u qoonpau}oaauun
-~ BUMCHOBKIB _

/ DoBip i
nepesipka
AaHIX
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Puc. 2. lluka y4HiBCBKOI poGOTH
3 FeOIIPOCTOPOBOIO IIPOOAEMOIO
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Jast TPHOX 3MICTOBHX AiHIM 3aIIPOIIOHOBAHO
THUIIOBI ClieHapii: «<kapTa 9K apTryMeHT» (II0AITH-
gHa reorpadisa — 3icTaBA€HHS KapT Pi3HUX yC-
TAHOB i 4acy, BCTAHOBAEHHS aBTOPCTBa ¥ IIpH-
3Ha4YeHH ], apryMeHTOBaHe II0SICHEHHS
po306ixKHOCTEH); «IIPOCTOPOBUM AAHITIOT BAPTO-
cTi» (eKOHOMiyHa reorpadid — HIPOCTEKEHHH

HIAFXY TOBapy BiJ CHPOBHHH [0 CIIOXKHBada 3
IIOSICHEHHSIM PO3MIIIIEHHS €TalliB); «T€pUTOPis
IIOBCAKIEHHOTO KUTTs» (colliaanbHa reorpadisa
— OOCAIIKEHHS AOCTYITHOCTI IIIKiA, MeO3aKAa-
OiB, TPAHCHOPTY B MexKax rpomanu 6e3 dikca-
il IepCoHaABHHUX NAHHUX). Y3araabHEHY MaT-
pHIIo PiBHIB HaBeAeHO B Taba. 1.

Tabruus 1

Martpuiia yckaaaHeHHS poboTH
Y4HIB i3 T€OIIPOCTOPOBUMHU AaHUMU

PiBenb Misg yuug Tun 3aBomanHg HaBuyaabuuii
OPOAYKT
OpieHTyBaABHHUI | YMTaA€E ACTEHAY, BU3HA4Ya€E | IIOLIYK IIO3Ha4Y€Ha KapTa,
TIOAOXKEHHSH, 3HaXO0IUTh i po3midHaBaHHA | KOPOTKAa BiAIOBIiAbL
006’eKT
INopiBHAABHUH 3icTaBasi€ Ba IOKA3HUKH | BUSABAEHHS opiBHAABHA
abo aBi TepuTopii noxibHocTEH 1 TabAulld, giarpaMa
BiIMiHHOCTEH
AnaniTraHmHR HaKAaa€ mIapw, IOSICHEHHS aHaAlTHYHA
¢dopmyaroe rirmoresy, IIPOCTOPOBHUX KapTocxeMa
nepeBipse 3B’I3KH KOHTPACTIB
CHUHTEeTHYHHHA nobupae mkepeaa, pO3B’a3aHHA mudpoBa Kapra,
CTBOPIOE MOJIEAB, KOMIIA€KCHOI 3BIiT, mybaiuHAa
apTyYMEHTY€E BHUCHOBOK npobaeMu IIpe3eHTallis

[Izxepeao: BaAaCHa po3pobKa aBTopa

Feoindopmariitizi cepBic BUKOHYIOTE (DYH-
KIIiI0 Aa00pPaTOPHOTO CEPENOBUIIA (3MiHA Mac-
mrraby, 11apyu, BUMipIOBaHHS BiZficTaHel, 30HU
JOOCTYITHOCTI), ase iX IiHHICTh BUHUKAE AHIIIE
TOAi, KOAM ydYeHBb pO3yMi€, fdKe 3aluTaHHA
pPO3B’I3y€ KOXKHA [id; YIHUTEAb Ma€ BBOLUTHU
MOBY O0€peKHUX BHUCHOBKIB («MOZKHA ITPHITYC-
TUTH, «IIOTPiOHI OIATKOBI BimoMocCTi»). XMapHe
cepemoBHIIEe 3abe3redye IIPO30PIiCTh CTBO-
PEHHS OPOAYKTY ¥ PO3TOMdiA poseli (aHAAITHK
JaHUX, KapTrorpad, HepeBipSIABHUK [KEpeA,
penakTop, OONOBigad), 10 3HUXKYE PU3UK PO-
pMaabpHOIO pos3momiay pobotu (BpacaaBchka,
Poxi, 2023). Jucranuifinui i 3mintasui gop-
MaTH PO3MIAFIOTH il 3a YacoM: CHHXPOHHO —
rinoTesu, AUCKYCisd, B3aEMOOIIi-HIOBAHHS; aCH-
HXPOHHO — IHCTPYKIIisI, OIIpaIlfOBaHHA OaHUX.
KorHiTrBHEe HaBaHTa)Ke€HHA ITOTPeOYye KOPOT-
KOl IHCTPYKIIii I KOHTPOABHHUX TOUYOK IIiCAS KO-
>KHOTO eTally.

[IpoekTH pe3yAbTaTHUBHI 3a HAsgBHOCTI YiT-
KHUX M€K, [OOCTYIIHHUX [XKEPEeA 1 peasbHOro

azpecara; HaTO IIIUPOKi TeMHU CIIOHYKaIOTh J10
roMmitiaaniii (Baacenko, Iloainyk, 2025). Te-
Hepa-TuBHUY I BKAIOYAETHCS [0 €KOCHCTEMHU
AWIIIe 33 HAsIBHOCTI IPAaBHA IIEPEBIPKU — AL
YOPHOBHUX 3allUTaHb, PelaryBaHHS, MOIEAIO-
BaHHdA aAbT€pPHATUBHOI II03UIlii, asre He dK
KEPEAO CTATHUCTUYHHUX NaHUX 6e3 Bepudika-
1ii; yueHb ikcye yacTky crBopeHoro III ta
IIepeBipeHi TBePAKEHHS.

udpoba Oe3reka OXOMAIOE YOTHPH PiBHI:
IIEPCOHAABHI aHi (He 30MpaloTh TOYHI aapecu
¥ MapipyTH gitei); reorpacdiyHa 4yTAUBICTD
B YMOBax BiffHU (He IIyOAIKYIOTH O0’€KTU KPH-
TUYHOI iHPaCTPYKTYPH); aBTOPCHKE IIpaBo ¥
AIlIEeH3yBaHHH; TICUXOAOTIYHA Oe3reKa g Jac
00roBOpeHHS KOH(MAIKTHUX TEM.

O1iHIOBaHHS CIUPAETHCS Ha KPUTEPii, a He
Ha OXaWHICTh IPOAYKTY: IKEPEAbHY HaIii-
HiCTB, KapTorpadidyHy KOPEKTHICTb, aHAAITHY-
HICTb, apryMeHTAallil0, eTUKy ¥ Oe3neky (Baa-
ceHko, [Toaimyk, 2025) — Taba. 2.

Tabruus 2

Kpurepii ouiHroBaHH4A
YYHIBCBKOTO IIH(PPOBOTO reorpadiyHOro IIPOayKTY

Kpurepiit O3HaKN HAAEKHOTO BUKOHAHHSI TunoBi TOMUAKHT
J>xepeabHa 3a3HAa4Y€HO aBTopa, YCTaHOBY, | AaHi 6e3 moxomkeHHda abo 3
HanifHICTE JaTy Ta OOUHUII BUMipIOBaHHS Pi3HUX POKiB 6e3 IT0sICHEeHHS
Kaprorpadiyna | aAereHaa BiANoBigae MOKa3HUKY, | HaAMipHAa KiABKICTh KOABODIB,
KOPEKTHICTh MacmTab i croocib 300pakeHHs | HEKOPEKTHE HOpPiBHAHHS

o6paHo CcBizTOMO abCOAIOTHHUX BEAMYUH
AHaniTHYHICTE BHCHOBOK CITHPa€ETHCH Ha omuc KapTu 0e3 IIOSCHEHHHA
KOHKPETHI IIPOCTOPOBi 03HAKU 3aKOHOMIipHOCTEeH
AprymeHTaria PO3TASIHYTO aAbTEPHATHUBH H MeXKi | KaTeTOPUYHUME BHCHOBOK Ha
JIOCTOBIpPHOCTI IMiICTaBl OJHOTO ITOKA3HUKA
Etuka i 6esmeka | JOTPUMaHO aBTOPCHKOTO IIpaBa, | KOIiI0OBaHHd 0e3 IIOCHAAHHI,
HE PO3KPUTO YyTAUBHUX OAHUX nybaikariia IepCOHAaABHOI
indpopmarii

[>xkepeno: BAaCHaA po3pobKa aBTopa
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CaMOOIIIHIOBAaHHY H¥ B3a€MOOIIHIOBAHHA
OyaoyloTbCd SK KOPOTKAa IepeBipKa IOKa3iB
(AKe TBEpPOXKEHHS I'OAOBHE, UM € OaHi, 10 Cy-
nepedyaTrb BHCHOBKY). [lOCTYIIHICTH HE 3BO-
OUTBECS [0 IHTEPHETY — OXOIIAIOE YUTabeAb-
HICTb, KOHTPACT, aAbTepHATUBHI popMaTH; 3a
BiICYTHOCTi cTabiAbHOro 3B’I3Ky IlependadeHo
3aBaHTaKyBaHUI Habip maHux abo mamnepoBy
kaprocxemy. Minimizania naatdopm (onae 6a-
30B€ CEPEOBHINE, OAHUH iHCTPYMEHT OAL CITi-
AbHOI poboTH, omuH KapTorpadiyuuii cepsic)
ninTpumye ctaaicte npouenyp (UNESCO,
2023, c. 7; Bernhauserova et al., 2022; Fargher,
2018). Cuenapii gudepeHIlitoloTbCa 3a BiKOM:
y 0a30Biil IIKOAI — KOPOTKi IIMKAM # TOTOBIi
JaHi, y cTapiiiii — caMocTifHuE nobip mxepea
i 3aXUCT aBTOPCHKOTO PillIeHHs, X04Ya CKAaIHA
TEeXHIYHa oIlepallis 3aBXXAU IIOIIePeaHBO Ode-
MOHCTpyeThcs (Baacenko, Iloaintyk, 2025;
Ababneh, Tawalbeh, 2026; Csachova, 2020;
De Miguel Gonzalez, De Lazaro Torres, 2020).

EdeKkTHBHICTE €KOCHCTEMH BUSBAIETHCI B
3MiHi XapakTepy BiAIIOBimeM y4HIB: Iepexin
Bi[l HA3UBaHHs 00’€KTa 10 IOSICHEHHS 3B’I3KY,
Bix mOBipH o mxKepeaa — 10 TTePeBipKYU, Big Ka-
TETOPHUYHOIO CYIKEHHS — 10 apTYMEHTOBaHOI0O
BHCHOBKY 3 MekaMu. HackpizHi BMiHHA (rIepe-
BipKa [zKepeaa, IIOSICHEHHS IIPOCTOPOBOI0 KO-
HTPACTy) IIEPEHOCATHCH MIiXK TEMaMH [OBTO-
PIOBaHICTIO Aii. YMOBU BOEHHOTO Yacy BUMara-
IOTb CHHXPOHHOTO, aCHHXPOHHOro ¥ odaaifH-
BapiaHTIB clieHapiro 6e3 3HUKEeHHS BHUMOT [0
akaneMmiuHoi mgoOpodecHocTi. CTabiAbBHUMH
eAeMeHTaMHU MOJieAi, Ha BiAMIHY Bifl TEXHOAO-
TiYHOTO IHCTPYMEHTapilo, 3aAUIIa-I0ThCH IIPO-
OAeMHe 3amnuTaHHS, OOKa3oBa pobora 3 ma-
HUMH, oOroBopeHHd I pedaekcia (Bern-
hauserova et al., 2022; Lee, 2023); cymposin
VIUTEAd 3MIiHIOETHCH BiZl IIOKPOKOBOTO Kepy-
BaHHS 0 KOHCYABTAllii, a IOMHAKA PO3TAsdia-
€TBbCS 9K MaTepiaa masd aHaaizy. Po3pobaeHHs
3aBaHHS 3aBEPUIYETHCA METOANYHOIO IIEPEBI-
PKOIO: BiAMOBimHICTE MeTi, JOCTYIHICTE i 6e3-
IeKa JKepea, IOCUABHICTh IHCTPYKIii, KpuTe-
pii OLIiHIOBaHH4, aAbTEpHATUBHUU
dopmMmar.

BHCHOBKH i NepCHEKTHBH INOAAABIIHX
mocaimxkenb. OOIPYHTOBAHO IT'ATH IIPHHITH-
IiB o0y AOBU ITU(PPOBOI AUAAKTUIHOI €KOCHC-
TEMH — 3MICTOBOi MOIUABHOCTI, JOKA30BOCTi,
HACTYITHOCTi, BapiaTUBHOCTI Ta Oe3meku. Po3-
pobAECHO YOTHPHUPIBHEBY MATPHUIIO YCKAAI-
HeHHs poOOTH YV4HIB i3 I'eOIIpOCTOPOBUMH Ia-
HHUMH, He3aAeXKHY Bin KOHKPETHOTO
oudpPOBOro IHCTPYMEHTA, Ta OXapaKTepH30-
BaHO TPU HaBYaABHI ClleHapii — «kapra 9K ap-
TYMEHT», <«IIPOCTOPOBHI AaHIIOI BapTOCTiy,
«“TE€PUTOPIisT MOBCAKIECHHOTO KUTTSI» — AL ITOAi-
THYHOI, EKOHOMIYHOI Ta comiaabHOi reorpadii
BinmoBigHO. Bu3HayeHO KpuTepii OlliHIOBaHHS
YYHIBCBKOTO ITU(POBOro reorpagigyHoro mpo-
OYKTYy (OKepeabHa HaMdilHICTB, KapTorpa-
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¢iuHa KOPEKTHICTb, aHAAITHYHICTE, apryMeH-
Tallid, eTUKa ¥ 6e3reka) Ta OKPeCA€HO YMOBH
3acTtocyBaHHd reHeparusHoro Il 11 BuMoru
U poBoi 6e3MEeKH B YMOBAX BOEHHOTO 4acy.

[TepcriekTHBY — eMITipuYHa anpodarlis ciie-
HapiiB i KpuTepiiB y HIIKOAaxX Pi3HUX PETiOHIB
Ykpainu, po3pobaeHHSA ocaaiiH-Bepcili reoin-
dhopMallifHuX 3aBIaHb.
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DIGITAL DIDACTIC ECOSYSTEM FOR TEACHING POLITICAL, ECONOMIC
AND SOCIAL GEOGRAPHY AT SCHOOL

Summary. Problem. School geography content increas-
ingly functions in a digital environment, while wartime con-
ditions require rethinking digitalisation models built on
peacetime foreign material. Existing studies mostly cover
isolated digital tools, teacher training, or general

geographic thinking; a holistic digital didactic ecosystem
uniting principles, scenarios, task levels and safety condi-
tions remains underdeveloped.

Purpose. To substantiate a model of a digital didactic
ecosystem for teaching political, economic and social



ISSN 2076-586X (Print), 2524-2660 (Online)

Cepisa leparoriuni Haykm». Bumnyck Ne 3.2026

geography at school and define conditions for its implemen-
tation. Methods. Analysis and systematisation of scholarly
sources; comparison of approaches to geoinformation tech-
nologies in schools; terminological analysis of the ecosys-
tem concept; structural-functional modelling of the ecosys-
tem and inquiry cycle; generalisation of pedagogical
experience for a scenario typology and assessment criteria.

Results. Five principles are substantiated: content ap-
propriateness, evidence-based reasoning, continuity, vari-
ability and safety. A four-level matrix of work with geospa-
tial data is developed (orientational, comparative,
analytical, synthetic), with scenarios for political (map as
argument), economic (spatial value chain) and social (terri-
tory of everyday life) geography, and criteria for assessing
digital products. Conditions for generative Al use, digital
safety and accessibility under distance, blended and of-
fline formats, including wartime, are outlined.

&
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Originality. For the first time a holistic model of a digital
didactic ecosystem for school political, economic and social
geography is substantiated, uniting principles, a complex-
ity matrix, a scenario typology and assessment criteria into
one system.

Conclusion. The model shifts emphasis to students’
cognitive activity, preserving methodological logic inde-
pendent of digital services. Results can be used in plan-
ning, lessons and distance modules; further testing in
Ukrainian schools is envisaged.

Keywords: digital didactic ecosystem; school geogra-
phy; geospatial data; learning scenario; geoinformation
technologies; critical thinking; formative assessment; digi-
tal safety.
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DEVELOPING ENGLISH SPEAKING SKILLS:
THE ROLE OF ONLINE PLATFORMS AND WEB 2.0 TOOLS

Summary. The rapid development of information
and communication technologies (ICT) has changed
the ways in teaching and learning foreign
languages. Online educational platforms, Web 2.0
tools, social networking services, multimedia
resources, and artificial intelligence (Al) provide
learners with additional opportunities to practice
English beyond the traditional classroom.

This article examines the methodological role of
the above technologies in developing English
speaking skills, with particular attention to fluency,
pronunciation, vocabulary, confidence, learner
autonomy, and communicative competence.

The analysis shows that digital technologies can
increase the quantity and variety of speaking
practice, provide authentic linguistic input, facilitate
interaction and feedback, and support more
independent learning. Web 2.0 tools are especially
useful because they encourage learners to create
content, collaborate, and communicate with others.
At the same time, digital technologies do not
automatically lead to successful language learning.
Their effectiveness depends on appropriate task
design, teacher guidance, learner motivation, digital
literacy, accessibility, and opportunities for
meaningful human interaction. Therefore,
technology should be used as a complement to
communicative language teaching rather than as a
replacement for classroom instruction or the teacher.

Keywords: online education;, Web 2.0; English
speaking skills; digital technologies; communicative
competence; learner autonomy.

Introduction. Information and
communication technologies have become an
important part of contemporary education. In
foreign language teaching, the development of
digital technologies has moved learning from
traditional computer-assisted language
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learning toward mobile, networked, and
socially interactive environments. Learners
can now access authentic materials,
communicate through audio and video,
participate in online discussions, record their
speech, and receive different types of
feedback.

This development is particularly important
for speaking instruction. Speaking is a
complex productive skill that requires
learners to focus on vocabulary, grammar,
pronunciation, fluency, interactional strategies,
and pragmatic knowledge simultaneously.
Knowledge of grammatical rules and
vocabulary alone does not guarantee
successful oral communication. Learners also
need regular opportunities to produce
language, respond to others, negotiate
meaning, and adapt their speech to different
situations (Richards, 2008, p. 3).

In traditional classrooms, opportunities for
individual speaking practice may be limited by
lesson time, class size, and differences in
learners’ participation. Digital environments
can extend these opportunities beyond the
classroom by providing both synchronous and
asynchronous communication. For example,
learners can participate in video conferences,
record short presentations, exchange voice
messages, or complete collaborative speaking
tasks online.

Web 2.0 technologies are especially
relevant to language teaching because they
emphasize participation, collaboration, com-
munication, and user-generated content. Blogs,





