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3ATAJIBHA XAPAKTEPUCTUKA POBOTHU

AKTYyaJIbHicTh g0caimkennsa. OCHOBHUMH 3aBlaHHsAMHU HalioHanbHOI cTparerii
PO3BUTKY OCBITH B YKpaiHi Ha mepiog 10 2021 poxy B 3araibpHiil cepelHiii OCBITI €
OHOBJICHHSI 3MICTy, (OpM 1 METOJIB oOprasizaiii HaBYaJIHLHO-BUXOBHOTO TPOIIECY;
CTBOPEHHS YMOB JUIsI TIOCHJICHHS TpOQeEciitHOl oOpieHTalii Y4YHIBCHKOI MOJIO/I],
3a0e3nedeHHs1 Npo(UILHOr0 HaBYAHHS, 1HAUBIAYaIbHOI OCBITHBOI TPAEKTOPIi PO3BUTKY
Y4YHIB BIJMOBIHO JI0 IXHIX OCOOMCTICHUX MOTPEO, IHTEPECIB 1 3110HOCTEM; MiIBUILICHHS
€(pEeKTUBHOCTI HABYAIIbHO-BUXOBHOI'O IPOLIECY HA OCHOBI BIPOBAKEHHS JTOCSATHEHb
NICUXOJIOrO-NIEAAroriyHOi ~ HayKW,  MENaroriyHuX  1HHOBAIlM,  iH(opmaliiiHo-
KoMyHikariiaux Texnosorii (IKT).

»JlepKaBHa IIJIbOBA COIllajibHA MporpamMa MiABUIICHHS SKOCTI IIKUIBHOI
OPUPOJHUYO-MAaTEMATUYHOI OCBITM Ha mnepion 1o 2015 poky”, copsMoBaHa Ha
MOCTIIOBHE Ta CHUCTEMHE BHUPIIIEHHS TMHUTaHb II0A0 3a0e3MeUeHHs] CTIAKOTO
IHHOBAITITHOTO PO3BUTKY MPUPOIHUYO-MATEMATHYHOI OCBITH W IMIJIBUILEHHS ii SIKOCTI,
cepell UUIAXIB pO3B’si3aHHS 1i€l MpoOJeMH BU3HAYA€E, 30KpeMa, CTBOPEHHS
1H(GOPMAIIITHO-METOIMYHUX KOMIUICKCIB 13 MPUPOJTHAYO-MATEMATHUYHUX TPEIMETIB
(eTIeKTpOHHI TOCIOHMKH, BIpTyasibHI Jabopartopii, €lIeKTpoHHI 0a3u JaHUX, OCBITHI
HOPTaJIX TOIO), a TAKOXK 3a0€3MEeYEHHS] YMOB IXHBOT'O BUKOPUCTAHHS B LIIKOJI1.

3rigHo 13 3akoHOM YKpainu ,,JIpo ocBiTy” mpodiibHa cepeHs OCBITa BIANOBIIAE
TpeTboMy piBHIO HarlioHanbHOI pamMKu KBaiQikauii, sskuii Bumarae (h)opMyBaHHS B y4-
HIB 3JIaTHOCTI 70 €()EeKTUBHOI POOOTH B KOMaH/i, KPUTUYHOTO MHUCJICHHS, CAMOCTIMHOI
OCBITHBOI MPO(ECITHO CIPSMOBAHOT JiSUTBHOCTI, BIAMOBIAAIBHOCTI 3a ii X1 Ta pe3yJib-
TaTH, HABUYOK YCHOI Ta MMCbMOBOI KOMYHIKaIii ToIo. J{OCIIPKeHHS BITYM3HIHUX 1 3a-
PYODLKHHUX 1KLY ramy3i Teopii Ta Metonuku Bukopuctants IKT B ocBiTi noBenu edek-
TUBHICTb 3acTocyBaHHs 3aco0iB IKT mst popmyBanHs BkazaHux 31aTHocTel. Binnosin-
HO 710 3aKOHY MPOodiIbHA OCBITa HAYKOBOTO CIPSAMYBaHHS 1ependadae HabyTTs YUHIMU
KOMIIETEHTHOCTEN y JOCHIIHO-€KCIIEPUMEHTANIbHIN, KOHCTPYKTOPCHKIM, BUHAX1IHUIIb-
Kii Ta pallloHaI3aTOPChKil MIsUTLHOCTI, SIka MOke OyTH miaTpumana 3acobamu IKT.

Jlo OCHOBHHIX 3aBJaHb MPOMIIHFHOrO HABUAHHS HAJICKUTH CIIPUSHHS B PO3BUTKY
TBOPYOi CaMOCTIHHOCTI, (OpPMyBaHHI CHCTEMHU VSBJICHb, I[IHHICHUX OpIEHTAIIIH,
JTOCITIAHUIIPKAX YMIHb 1 HABUYOK — CKJIQTHUKIB JOCIITHUIIBKAX KOMIICTCHTHOCTEH, SIKI
3a0e3rneyaTh BUITYCKHUKY IIKOJIM MOXJIMBICTH YCIHIIIHO caMopeani3yBatucs. [Iuranus
(OopMyBaHHS JOCIIAHULBKMX KOMIIETEHTHOCTEH VY4YHIB pO3MVIAAUM: B yMOBax
npoduteHOr0 HaBuaHHs — M. Anibekian, B. Bepoumbkuii, 1. [lementreBa, HO. XKyk,
A. ImkoBa, . Kpusenko, JI. Penera, O.VYmako, H.®enoroBa, O.DecbkoBa,
K. IlIaGanoBa; y HaByanHi matematuku — C.Ckapouu, JI. @opkyHOBa; y HaBUaHHI
kpae3HaBcTBa — H. Anekcanapoa, O. HectepoBa; y HaBuanHi ¢i3uku — T. ANbHUKOBA,
I. BacunbeBa, M. I'apmamios, O. Mep3nukin; y HaBuaHHi Olojorii — O. [lparan,
I'. SIrenceka; y HapuanHi ximii — T. Hedwomosa, C. Poman, O. Yiiakona.

OCHOBHOIO METOI0 MPO(PUTLHOTO HABYAHHS YYHIB XIMIi € PO3BUTOK Yy HUX KOMIIE-
TEHTHOCTEH, HeOOX1JHUX JIJI1 TBOPUOI peatizarlii 0COOMCTOCTI, Ta HaOyTTS HABUYOK Ca-
MOCTIHHOI HAYKOBO-TIPAKTHYHOI ¥ JTOCITITHUIIBKO-TIONTYKOBOI JISUTbHOCTI, a TPOBITHUMH
dbopmamu opranizariii Takoi TisUTBHOCTI € 1abopaTopHi pOOOTH Ta MPOEKTH, CIIPSIMOBAHI
Ha (opMyBaHHS TOCITIAHUIIBKMX KOMIIETEHTHOCTEH Y4HIB. TeopeTWyHi Ta METOAWYHI
3acaad NpOQUIBHOrO HaBYaHHS Ximii po3poOmsanu M. AnapeeBa, €. ApIIaHCHKUH,
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O. bapanosceka, O. bepezan, H. bypunceka, JI. Benmuuko, O.T'ups, A.I'pabosuii,
JI. JIunoga, IO. Jlimman, O. Heuuraitnosa, A. HoBukosa, H. Yaituenko. IKT sk 3aci0
HaBuaHHs XiMmii posmimamu M. Akcena, H. I'ycapyk, T. epkau, O. 3ammuBanosa,
C. Kasanina, B.JluxauoB, A.JIkoBkinH, C.JIptoic, O.PatkeBuu, O.CHpoM’SITHHUKOB,
10O. Crapocrenko, H. Tutapenko, H. Tomuiit, M. Tykano, JI. Xyprerko, C. Halikos.

Peamizamiss metn ¥ 3aBAaHb NPOQUIBHOTO HAaBUaHHS XIMii HEMOXJMBa 0e3
ypaxyBaHHsSI MPUHIMITY THYYKOCTI, SIKUH ToJisira€ B 3a0€3MEUeHHI MOXKIIMBOCTEM Ta
YMOB JJISl 3MIHH 3MICTY, METO/IB 1 (popM Oprasizaiiii npo(1IbHOr0 HaBYaHHs, 30KpeMa
OCHOBHOI (pOpMH 3aJI0BOJICHHS 1HAMBIAYaJlbHHUX 3allUTIB YYHIB 3a 1HAMBIIyaJbHUMHU
IUTAaHaMH 1 porpamMamMu (HapUKIIaJl, y CUIbChbKIA MICIIEBOCTI 3a BIJICYTHOCTI YUHIB JJIsi
(dopMyBaHHSI Kjlacy) — AMCTaHI[IITHOrO HaBYaHHS, 1O BiI0OYBA€ThCSI B OCHOBHOMY 32
OTOCEPEIKOBAHOT B3a€EMOJIIT BIJAJICHUX OJIMH BiJ OJIHOTO YYaCHUKIB HABYAJIBHOTO
Ipollecy B CHEIIai30BAaHOMY CEPENIOBHIN, sKe (YHKIIOHYE Ha 0a3l Cy4acHHX
TICUXO0JIOTO-TIEAArorYHMX Ta 1HPOpMaIIHHO-KOMYHIKaIlIHHUX TEXHOJIOTIH.

AHai3 1ocBiAy opranizaiii mpogiIbHOIO HaBUaHHS XiMIi JI03BOJIMB BUIUIUTH
npomupiyyss MK TIOTCHINAJIOM KOMITIOTEPHO 30PIEHTOBAHOTO HABUYaHHS XIMIi Yy
¢dbopMyBaHHI JOCTITHUIIBKUX KOMIIETEHTHOCTEH CTApIIIOKIACHUKIB Ta HEPO3POOIEHICTIO
metonauku  BukopuctanHs IKT y  mpomeci  dopMmyBaHHS — JOCTITHUIIBKUAX
KOMIIETEHTHOCTEH B Y4YHIB NPOQUIBHUX KIJACIB, IO IMOPOIKYE CYCIUIBHO 3HAUYILy
npoOieMy, Ha pO3B’s3aHHS SIKOi 1 CHOpPSAMOBaHE JOCTI[HKEHHS 32 TEMOIO:
»IH(popManiiiHO-KOMYHIKaliliHi TEXHOJIOTII K 3aci0 GopMyBaHHA JOCTITHUIBKUAX
KOMIIETEHTHOCTEH CTAPIIOK/IACHUKIB Y NPO(diIbHOMY HABYAHHI XiMil”.

3B’s130K po0OTH 3 HAYKOBMMHM NPOrpaMaMu, INIAaHAMM, TeMaMHu. /{uceprartiii-
HY poOOTYy BUKOHAHO B MeXaX KOMIUIEKCHOT TeMH ,,Mo/iepHi3allisl IIKUTbHOIO HaBYallb-
HOIO EKCHEpUMEHTY Ha OCHOBI [HTEpHET-OPIEHTOBAHMUX MEAATOTIYHUX TEXHOJIOTIN”
(JIP Ne 01120U000280) BiamoBiHO A0 IUTaHY AOCTIKEHb CIUIBHOI HAyKOBO-IOCIIHOT
nabopatopii JABH3 ,KpuBopizpkuii HamioHaNbHUM yHIBepcuTer” Ta I[HCTHTYTY
iHbopMarliiiiHux TexHousorid i1 3aco0iB HaBuaHHs HAIIH VYkpainu (m. KuiB) 3 nurtanb
BUKOPUCTaHHSI XMapHUX TEXHOJIOTiH B OCBITI. TeMy y3ro/pkeHo B MikBigom4iid paji 3
KOOpJMHAITIT HAYKOBHX JOCIIDKCHD 3 MEAaroriyHuX 1 ICHXOJIOTIYHMX HayK B YKpaiHi
(mporoxon Ne 2 Big 25.02.2014).

O0’exkT pocaigkeHHss — 1H(OPMALIHO-KOMYHIKALIHI TEXHOJIOTTi HaBYaHHS
XiMi1 B 3aKJ1a/1aX 3arajibHOI CEPEeIHbOIT OCBITH.

IIpeamer pocaigzkeHHs — MPOLIEC BUKOPUCTAHHS 1H(POPMAIIITHO-KOMYHIKAIH-
HUX TEXHOJIOTIH SIK 3ac00y (hOpMyBaHHS JTOCTIIHUIBKAX KOMIIETEHTHOCTEW CTapuIo-
KJIACHUKIB y MPO(PUILHOMY HaBYaHHI XiMii.

Merta nociigaxeHHst — OOTpyHTYBAaTH TEOPETUKO-METOANYHI 3aca i BUKOPUCTAH-
Hs 1HPOPMALIIHHO-KOMYHIKALIMHUX TEXHOJIOT1H sIK 3200y (hOpMyBaHHSI JOCTITHULIBKUX
KOMITETEHTHOCTEH CTapIIOKJIACHUKIB y MPOQ1LIPHOMY HaBUYaHHI XiMii.

I'inore3a nocaimkennsi. Ilpornec Bukopucranus IKT sk 3aco0y dopmyBaHHs
JTOCTIAHUIIBKAX KOMIIETEHTHOCTEM CTapIIOKJIACHUKIB Y MPOQUILHOMY HaBYaHHI XIMii
HaOyne e(heKTHUBHOCTI 32 YMOBH: MPOCKTYBaHHS CHUCTEMH JOCTITHHIIBKUX KOMIICTCHT-
HOCTEH SIK B3a€MOTOB’SI3aHUX TPYyN 3arajJbHOHAYKOBUX, MPHUPOJHUYO-HAYKOBHX Ta
XIMIYHHMX JOCTTHUIIBKUX KOMITETeHTHOCTeH; 1000py 3aco0iB IKT 3aranpHOTO Ta creri-
QIBHOTO TPU3HAYCHHS, CIIPSIMOBAHUX Ha ()OPMYBAHHS JOCITITHUIIPKUX KOMIIETEHTHOC-
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Tel CTapIIOKJIACHUKIB y PpOo(dIIbHOMY HaBYaHHI XiMii; OOIpyHTYBaHHS Mojeli GpopMy-
BaHHS JIOCIIITHUIIBKUX KOMIIETEHTHOCTEH CTapIIOKIACHUKIB y TIPO(DUILHOMY HaBYaHHI
ximii 3acobamu IKT, iHBapiaHTHOI JO 3MiHM TEXHOJIOTIH; PO3POOKH Ta YIPOBAIKEHHS
metoauku Bukopuctanus IKT sk 3aco0y dhopMyBaHHS JOCTITHUIIBKAX KOMIIETEHTHOC-
TEH CTApIIOKIACHUKIB y MPOGLIPHOMY HaBYaHHI XiMii, SIKa CIIPUSITUME 3aJI0BOJICHHIO
IHAUBIAyaTbHUX OCBITHIX OTPEO yUHIB.

BianoBigHO 10 METH, MpeaMeTa il TIMOTe3W BU3HAYEHO TakKi OCHOBHI 3aBJIAHHS
MOCJTIIKEHHSA:

1. Ha mixcraBl aHami3y HayKOBOI JITEpaTypd BUSIBUTH Ta PO3KPUTH TEOPETHKO-
METOJIMYHI 3acaau mporiecy (popMyBaHHS IOCHTITHUIBKUX KOMIIETEHTHOCTEH YUHIB y
npodUTbHOMY HaBYaHHI1 XiMIi.

2. BuzHauuTH 3MICT, CTPYKTYpPY Ta OCOOIUBOCTI CUCTEMU JOCIITHUIIBKUX KOMITE-
TEHTHOCTEH CTApIIOKJIACHUKIB 3T1THO 13 3aBAAHHIMH MPOQLUIHLHOTO HaBYaHHS XiMii.

3. BusButH Ta cxapakTepusyBaTd 1H()OPMAIIHO-KOMYHIKAIIHI TEXHOJIOTII SK
3aci0 hopMyBaHHS JOCTITHUIIBKMX KOMIIETEHTHOCTEH YUHIB MPO1IIbHUX KJIACIB 3 XiMii.

4. TeopeTH4HO OOTPYHTYBATH MOJIETh (POPMYBaHHS ITOCIIHUIIBKUX KOMITETEHT-
HOCTEH CTapHIOKJIACHUKIB y TMPOQiILHOMY HaBYaHHI XiMmii 3acobamu iH(OpMAIliitHO-
KOMYHIKaIlIHHAX TEXHOJIOTIH.

5. Po3poOuTH Ta €KCIEpUMEHTAILHO NEPEBIPUTH €PEKTUBHICTh METOAMKH BUKO-
puCTaHHs 1H()OPMALIHHO-KOMYHIKALIMHUX TEXHOJOTIH K 3ac00y (pOpMYBaHHS JTOCIIA-
HUIIBKUX KOMIIETEHTHOCTEHN CTApIIOKIACHUKIB Y MPO(UILHOMY HaBYaHHI X1Mii.

J171st po3B’s13aHHS MOCTABJICHUX 3aB/IaHb 3aCTOCOBAHO TaKi METOAM JOC/i/IXKEeHHS:
meopemuyHi — aHaJlI3, y3aralbHEHHs, CUCTeMaTH3allisl HayKOBO-METOAUYHOI Ta MCUXO-
JIOTO-MEeJaror1yHoi JITEPATYpH 3 aKTyalbHUX MpoOIeM AOCHIKEHHS, YUHHHUX JIep>KaB-
HUX CTaHJAPTIB 3arajbHOI CEPEIHBOI OCBITH, IIKUIBHUX HaBYAJIbHHUX MpOrpam Ta IMijl-
PYYHHKIB 3 METOIO BU3HAYEHHSI TEOPETUKO-METOAMYHUX 3acajl JUCEePTAlliifHOI poOoTH,
PO3POOKH METOJMKHA BUKOPHCTAHHS 1H(OPMAIIMHO-KOMYHIKAIIIMHUX TEXHOJOTINA SIK
3ac00y (popMyBaHHS JOCTIIHUIBKAX KOMIETEHTHOCTEH CTapIIOKIACHUKIB; MOIEIIO-
BaHHS JIJIs1 pO3pOOKH Mojesi popMyBaHHS JTOCIITHUIIBKIX KOMIIETEHTHOCTEH CTapIIo-
KJIACHUKIB y MpOo(UILHOMY HaBUYaHHI XiMii 3acobaMu iHGOpMAIIfHO-KOMYHIKAIIIHHAX
TEXHOJIOT1H; eMnipuyHi — TIarHOCTUYHI (IIIJIECTIPSIMOBAHE TEAarOTI9YHe CIIOCTEPEKECHHS,
Oeciy 3 YYUTENSIMU Ta YYHSIMHU, AaHKETYBaHHsI, aHall3 JOCBiAy POOOTH BUMTENIB) JUIS
BU3HAUEHHS CTaHy C(POPMOBAHOCTI JTOCIITHUIIBKUX KOMIIETEHTHOCTEH CTapIIOKIACHU-
KiB; excnepumenmanvhi (KOHCTaTyBaJbHUN Ta (OpPMYyBabHHI €TamM MeIaroriyHoro
EKCIIEPUMEHTY) — 3 METOI0 ampobailii po3podsieHoi MeTonuku (HOpMYBaHHS HOCHI-
HUIBKUX KOMITETEHTHOCTEH CTapIIOKIACHUKIB Ta EKCIIEPUMEHTAIBHOT NIEPEBIPKH edhek-
TUBHOCTI BIIPOB3KEHHS B MPAKTUKY MPO(MUILHOrO HaBYAHHS XiMii OCHOBHUX IOJO-
KEHb JOCHIKEHHS;, Memoou MamemMamuyHoi cmamucmuky Jijisi BU3SHAYEHHS CTaTHC-
TUYHOT 3HAYYIIIOCTI OTPUMAHUX Y X0l €KCIIEPUMEHTY Pe3yJIbTaTIB.

TeopeTnko-meTo10/I0TIYHI 3acaau JOCTIIUKEHHsI CTaHOBJATH (DUT0CODCHKI
MIOJIOXKEHHSI TIPO €JIHICTh TEOPIi Ta MPAKTUKH, B3aEMO3YMOBJICHICTH Ta B3a€MO3B’SI30K
00’€KTUBHUX 1 Cy0’€KTHMBHMX YHHHUKIB (DOPMYBaHHS OCOOHUCTOCTI; (yHIaMEHTaIbHI
i1ei cucremHoro (A. ABep’siHOB, A. Adanackes, 1. biayoepr, B. CagoBcbkwii), ocoduc-
TicHO-misTbHICHOTO (A. bpynmmuacekuii, I1. [Mamenepin, B. laBumos, C. PyGinmrerin,
H. Tanuzina), xomnerentnicHoro (H. bibik, B. Impuenko, O. Jlokmuua, O. OBuapyk,
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H. TapacenkoBa, A. Xyrtopcekoit), korHituBHoro (/. bpynep, JI. Burorcbkuii,
K. Tliaxke) miaxomiB; mMoJoXKeHHs Teopii mnenmarorivnux cucteM (B. becnanbko,
T. Ineina, H. Ky3pMiHa), TeopeTnyHi 3acaiyu MOJCTIOBAHHS CUCTEM HABYaHHS Ta OCBITH
(B. bukoB, B. lokyuaeBa, B. fIcBiH); HaykoBi moJio>KeHHS iH(OpMaTU3aIii OCBITH
(B. buxog, K. Biacenko, B. I'mymkos, P. I'ypesuu, M. XKannak, M. Kagemis, }O. Mar-
outs, O. Mewnsiiinenxo, H. Mopse, 1. Po6eprt, JI. [lanuenko, €. [Tonar, C. Cemepikos,
O. Cuipin), 30kpema Bukopuctans IKT y HaBuallbHO-BUXOBHOMY IPOLIECI 3aKJIAJIB
3arajibHOi cepeHboi ocBiTy (M. XKannak, B. Monaxos, H. Mop3e); TeopeTnuHi 3acaau
nocmaauibkoro HaByaHHs mkossipiB (FO. XKyk, C. Pakos, I'. IlycToBiT); monosxeHHs
Teopii Ta Meroauku HaBuaHHs Ximii B mmkoii (H. bypunceka, I'. UepHoOenbchbKa,
O. SpoiieHko); KOHLENTyaldbHI MOJOXKEeHHS mnpodiibHoro HaBuaHHs (O. byraiios,
M. bypna, C. Makcumenko), 3okpema ximii (JI. Bennuko, M. [1ak, C. Poman); ncuxosno-
ro-TieAaroriyHl  0COOJUBOCTI KOMIT FOTepH3allli HaBUAJIBHOIO TMIPOIECY B 3akKiagax
3aranibHOi cepeHboi ocBity (M. Jlamuuk, M. Cmynscon, C. [lokantok).

HaykoBa HOBM3HA Ta TeopeTH4YHe 3HAYEHHSI OJ€PKAHUX Pe3YyJIbTATIB MOJIS-
ra€ B TOMY, IIO: 8nepuie TEOPETUIHO OOIPYHTOBAHO MoOenb (POPMYBAHHS JOCIITHHUIb-
KAX KOMIIETEHTHOCTEH CTapIIOKIACHUKIB y TpoUIBHOMY HaBYaHHI XiMii 3acobammu
1H(OPMaIITHO-KOMYHIKAIIIMHUX TEXHOJIOTIH; CIPOSKTOBAHO cucmem) IOCHTITHUIIBKAX
KOMIIETEHTHOCTEN CTApLIOKJIACHUKIB Y PO IbHOMY HaBYaHHI XIMii; BU3BHAYEHO TeOope-
TUKO-METOJMYHI 3aCaJy BUKOPUCTAHHS 1H(OPMAIIITHO-KOMYHIKAIIHHUX TEXHOJIOTIN SIK
3ac00y (hOpMyBaHHS JOCTITHULBKAX KOMIIETEHTHOCTEW CTapLIOKIACHHUKIB y MPOQiib-
HOMY HaBYaHHI XiMii; yoockonaneno GopMu, METOAU Ta 3ac00M (POpPMYBaHHS JOCHIJI-
HUIIBKUX KOMIIETEHTHOCTEH CTapIIOKIACHUKIB IUITXOM PO3POOKH Ta BIPOBAHKECHHS
KOMIT IOTEPHO 30pI€EHTOBAHMX 3aC00IB HABUAHHS; Jicmaiu noOaIbuo20 po36UmKy Hay-
KOBI YSBJICHHSI IIPO HUISIXH Ta 3aCO0M 1H(POpMaTH3allli HaBUYaIbHO-BUXOBHOI'O MPOIIECY B
3aKJIaJax 3arajibHOi CepeIHhOI OCBITH; CTPYKTYPY Ta 3MICT AOCHITHUIIBKUX KOMIIETCHT-
HOCTEH CTapIIOKJIACHUKIB, 1H(GOpMAaIIHHO-KOMYHIKAIIIIHI TEXHOJIOTII SK 3aci0 Gopmy-
BaHHS JIOCIIHUIIBKMX KOMIIETEHTHOCTEH IIKOJISPIB; TEOPETHUHI Ta METOJIMYHI 3aCau
npodTPHOTO HABUaHHS XiMil; KpUTEpii, MOKa3HUKHU Ta PiBHI CHOPMOBAHOCTI JOCHIJI-
HUIIPKUX KOMITIETEHTHOCTEW CTapIIOKJIACHUKIB 3aco0aMu iH(POpMaIiiHO-KOMYHIKAIIiH-
HUX TEXHOJIOTIH y Mpo(UTkHOMY HaBYaHHI XiMii.

IIpakTyHe 3HAYEHHS O/IeP:KAHUX Pe3YJbTATIB MOJSITra€ B TOMY, IIO pO3po0-
JIEHO Ta BIIPOBA/KCHO B HABYAIBHO-BHUXOBHMI MPOLIEC 3aKJIAIB 3arajbHOI CEPEaHbOI
OCBITU: METOJIMKY BUKOPUCTaHHS 1H()OPMaIIiHO-KOMYHIKAIHHIUX TEXHOJIOI'H SIK 3acCOo-
Oy (opMyBaHHS TOCTIIHULBKAX KOMIIETEHTHOCTEW CTapIIOKJIACHUKIB Y MPO(LUILHOMY
HaBYaHHI XIMIi; MpPOrpaMmy KOMIT IOTEPHO 30PIEHTOBAHOIO (PaKyIbTATUBHOIO KypCy
,,OCHOBHU KUIBKICHOTO XIMIYHOTO aHami3zy” ais yuHiB 10 kiaciB mpoduIbHUX MIKLT Ta
BIJIMIOBIJTHE HABUYAIBHO-METOJIMYHE 3a0e3MedeHHsl (30KpeMa BIpTyaslbHl JabOpaTOpHi
poOOTH, €IEKTPOHHUI HaBYAIBLHUI IMOCIOHHK, 3aCO0M 11arHOCTUKH C(DOPMOBAHOCTI JTOC-
JTHALIBKUX KOMITETEHTHOCTEH Y4HIB) (pekum nocTyiy: http://ict-chem.ccjournals.eu/
course/view.php?1d=3); noxanizoéano yKpaiHCBKOIO MOBOIO BIPTYajbHY XIMIYHY JIa0O-
paropito Virtual Lab (pexxum moctymy: http://www.chemcollective.org/vlab/vlab.php?
lang=uk); po3pobaeno momynb VlabEmbed cuctemu Moodle ams miarpuMky HaBYalb-
HUX XIMIYHUX JOCTIKEHB (pekuM AocTyiry: http://moodle.org/plugins/view.php?plugin
=filter vlabembed).
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PesynbTat mocmipkeHHS MOXKYTh OyTH BUKOPHUCTaH1 B TPOIIEC opraHi3aliii J10c-
JIHUIBKOTO HaBYaHHs XiMii 3 BUkopuctanHsam IKT y 3aknanax 3aranbHoi cepeiHboi Ta
BUIIIOi OCBITH Pi3HOTO MPOLIIO; Y Mporieci MpogeciiftHOT MiArOTOBKH MafOyTHIX y4YHTe-
B XiMil; y CHCTEeMI MCISIUIUIOMHOT TIeIaroriYHOl OCBITH Ta IMiIBUINECHHS KBami(ikarii
BUHUTEIIIB MIPUPOTHAYNX JTUCITUILTIH, Y CAMOCBITHIN MIsTTEHOCTI CTAPIIOKIACHHKIB.

YrpoBagxeHHs1 pe3yJbTaTiB JOCTKeHHsl. Pe3ynbraTi JOCIIHKEHHST BIIPO-
Ba/PKEHO B HaBYaslbHUH nporiec KpuBopizbkoro neparoriudoro inctutyty JIBH3 | Kpu-
BOPI3bKMI HallOHaNbHUM yHiBepcuteT” (mosigka Ne 02/17/3-278/3 Bin 15.07.2013),
BeceniBcbkoi 3araibHOOCBITHBROI cepeHboi ko (aoBiaka Ne 87 Bim 24.09.2013),
[upokiBcbKOi cepeHboi 3araibHOOCBITHBOI miKkou [ — I cryneniB (noBimka Ne 182
Bi7 24.06.2015), KomyHalsHOTO 3aKJ1aay OCBITH ,, [epHIBChKHMIA Jitiel” (qoBinka Ne 293
Bi7 24.06.2015), KprBOpi36KOro mpUpoJHUUO-HAYKOBOTO Jiiet0 KpuBopi3pkoi MiChKOT
panu JlHinponerpoBcbkoi obmacti (moBimka Ne 524 Big 10.06.2016), Kpacincekoi
CepeIHBOT 3aralIbHOOCBITHBOI ITKOJH (foBiaka Ne 65-1 Big 19.06.2015), KomyHanpHOTO
3aKJIaay OCBITH ,,CepeHst 3araibHOOCBITHS 11kosia Ne 135 JIHInmponeTpoBChKO1 MiChKO1
panu (moBinka Ne 541 Bim 26.09.2013).

Oco0ucTnii BHeCOK 3100yBaya B Npansx, omy0/JIiKOBAHMX Yy CIIiBABTOPCTBI,
MOJISITa€ B XapaKTEPUCTHUIIl MEJAroriYHOTo MOTEHIaTy 1H(OPMAIIITHO-KOMYHIKAIIIHHUX
3ac001B (POpMYBaHHS JOCIITHULIBKIX KOMIETEHTHOCTEN YUHIB Y IPO(PLUILHOMY HaBYaH-
Hl XIMii, BU3HAYEHHI 3MICTYy HaBYaHHS XIMIYHOI'O aHaii3y B NpOQeECiifHIld MiAroTOBLI
MailOyTHIX Y4YUTENIB XiMii 3 BUKOpucTaHHAM 3aco0iB IKT, po3poOui MeToauku mpose-
JICHHSI HAaBYAJIbHOTO XIMIYHOTO JIOCIIIPKEHHS Y BUIJISII YYHIBCHKOTO Y>KUTKOBOTO €KC-
NEpPUMEHTY, BUCBITJICHHI UISIXIB IHTErpailii BIpTyaiabHOI XIMIYHOI JabopaTopii Virtual
Lab 13 cucremoro Moodle ta po3po6ii ¢uibtpy VlabEmbed mns cucremu Moodle,
oOrpyHTyBanHi 3aco0iB IKT g miaTpUMKH JOCHITHUIBKOI AiSUIBHOCTI YYHIB y IPO-
(b1IpHOMY HaBYaHHI XiMii.

Amnpooauisi pe3yJbTaTtiB aucepTauii. Pesynpratu auceprariiiiHoi po6otu o0ro-
BOPIOBAIMCS Ha 3aciaHHsIX Kadeapu Ximii Ta METOIWKH ii HaB4aHHSI KpHBOPi3bKOTO
JepKaBHOTO ienarorigHoro yHiBepcurety (2010 — 2017 pp.), criibHOI HAYKOBO-J0CHTII-
Hoi naboparopii JIBH3 ,,KpuBopizbkuii HamioHamsHUI yHiBepcuTeT Ta [HCTUTYTY
iHbopMariitanx TexHosorii i1 3aco0iB HaBuaHHs HAITH VYkpainu (m. KuiB) 3 nutanb
BUKOPHUCTaHHS XMapHUX TE€XHOJIOTH B ocBiTI (2013 —2017 pp.), HA 3BITHUX HAYKOBHUX
KOH(EpeHIIsIX BHKJIA[ayiB, JOKTOPAHTIB, AaCHIPaHTIB Ta CTYJeHTIB KpHBOPI3bKOro
JIepKaBHOTO MeJaroriyHoro yHisepcurety (2014 — 2017 pp.).

OcCHOBHI TOJIO’KEHHS JOCIIIPKEHHS BUKJIQJICHO Ha HAyKOBO-TIPAKTUYHUX KOH(De-
peHLisix pi3Horo piBHs: Mixcnapoonux — VII xondepenttii ,,IIpobGiemu exosnorii Ta exo-
noriunoi ocBiti” (Kpusuii Pir, 2008); VII, X, XI kondepeHnuisx ,,Teopis Ta MeTouKa
HaBYaHHS (yHIAMEHTANbHUX TUCHMIUIIH y Builid mkom’” (Kpusuit Pir, 2008, 2012,
2013); 111, IV koudepenuisx ,,MoodleMoot Ukraine. Teopist 1 mpakTHKa BUKOPUCTAHHS
cuctemu ynpasiiHHg HaB4aHHIM Moodle” (Kuis, 2015, 2016); 13th International Con-
ference on ICT in Education, Research, and Industrial Applications (ICTERI 2017)
(Kwuis, 2017); Bceykpaincoxux: VI xorndepenttii ,,[ndopmartiitai Texnosnorii y nmpodeciii-
Hill mpisutbHOCTI” (PiBHE, 2012); HayKOBO-TpaKTUYHOMY CeMiHapi ,,P0o3BUTOK mocij-
HUITPKO1 KOMIIETEHTHOCT1 MOJIOJIMX HAYKOBIIIB Y KOHTEKCTI TapMOHI3allli CUCTEM TiJIro-
toBkH Ph. D. B €C” (Kuis, 2016); VII HaykoBo-MeTo1MuHIi KOHpepeHuii ,,Kom toTep-
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He MojelnoBaHHs Ta iH(opMaliiiHi TexHonorii B ocBiti (KMITO’2016)” (Kpuswii Pir,
2016).

Iy6aikanii. OcHOBHI pe3ynbTaT JOCTIHKEHHS BioOpaxeHo y 20 mparpix, i3
akux 12 — omHOOCiOHI; 6 craTeil OmyOJIKOBaHO B HAyKOBUX (DaXOBUX BHUIAHHSIX
VYkpainu, 3 HUX TpU — Yy BUJAHHAX, 10 BKJIIOYEHO 10 MDKHAPOJHUX HAYKOMETPUYHUX
0a3; 1B1 poOOTH MPEACTABIEHO K METOANYHI PEKOMEH/IAIl1.

Crpykrypa Ta 06car quceprauii. J[ucepTrailisi CKIaaeThCs 3 aHOTALII, IEPETIKY
YMOBHUX TIO3HAY€Hb, BCTYIy, TPhOX pPO3JALIIB Ta BHCHOBKIB /O HHX, 3arajJbHHX
BUCHOBKIB, CIIMCKY BHUKOpUCTaHUX Jukepen (349 HaiimeHyBanb, cepen sikux 30 —
aHricbkor0 MoBoro), 11 momatkiB Ha 94 cropinkax. Pob6ora mictuth 22 Tabmuii Ta
76 pucyHKiB. 3araibHui 00cAr aucepTarlii — 424 cTopiHKU.

OCHOBHM 3MICT JUCEPTAIIII

VY Beryni oOrpyHTOBaHO akTyaJbHICTh TEMH AMCEPTAallli; BU3HAYCHO METY, 3aB-
JaHHS, 00’ €KT, MPEIMET, TIMOTE3y Ta METOAU JOCIIPKEHHS; PO3KPUTO HAYKOBY HOBU3-
HY, TEOPETHUYHE Ta MPAKTUYHE 3HAYCHHS OJIEP’KAHUX PE3yJIbTaTiB, OCOOMCTUN BHECOK
aBTOpa B TpaIlsiX, OMyOIIKOBAHWX y CIIBAaBTOPCTBI; HABEACHO JaHI MPO EKCIIePUMEH-
TaJIbHY 0a3y, anmpoOaIrito Ta BIIPOBAIKEHHS PE3yJIbTaTIB JOCIIIKEHHS.

VY nepmiomy poznuni — ,, Teopernuni 3acagu (popMyBaHHSI JOCTITHUIIBKHX
KOMIIETEHTHOCTEH CTAPIIOKJIACHUKIB y MPO(PLILHOMY HaBYAHHI XiMil” — PO3KPUTO
TEOPETUKO-METOINYHI 3aca iy nporiecy GopMyBaHHS JOCTITHULIBKAX KOMIIETEHTHOCTEN
YUHIB y IpoIIbHOMY HaBYaHHI XiMii, 30KpeMa BUKJIaIEHO HAYKOBI1 3acaau MpoduIbHO-
r0 HaBYAHHA XiMii, PO3IJISIHYTO MIJXOAU BITUYM3HSHHUX Ta 3apyODKHUX JOCIIIHUKIB JI0
TPaKTyBaHHs TOHATH ,,IOCIITHUIIBKA JISUIBHICTD 1 ,,JJOCHIIHUIIbKI KOMIETEHTHOCTI,
BU3HAYEHO 3MICT, CTPYKTYpPY Ta OCOOJIMBOCTI CUCTEMH JOCTITHUIIBKUX KOMIIETEHTHOC-
Tel CTApIIOKJIACHUKIB 3T1IHO 13 3aBJaHHIMH MPO(IIILHOTO HABYAHHS XiMii.

CydacHl TeHJEHIT PO3BUTKY CHUCTEMU OCBITH, 3yMOBJIEHI I1HTEHCHU(IKAIIEIO
PO3BUTKY BCIX c(pep HAyKH Ta BCTAHOBJICHHS! HOBUX CYCHUIBHUX BUMOT JIO OCOOMCTOCTI,
cnpsiMOoBaHi Ha (OPMYBaHHS B YYHIBCHKOI MOJIOJIl BMiHb CaMOCTIHHOI ¥ HemepepBHOI
camoocBitu. Crimparounck Ha norisiau H. bioik, O. I'upi, C. Makcumenka, JI. Beauako,
1O. ComnogitoBa 110710 3MICTy, METH Ta NUISIXIB peaitizailii mpodiIbHOrO HaBYAHHS, 3a-
3HaYMMO, 110 NMPO(UILHE HABYAHHS X1MIi 3a0€31euy€e MOKIMBOCTI YUHIB MOIIMOIIOBATH
BJIACHI TEOPETUYHI 3HAHHA Ta BJOCKOHAJIIOBATH MPAKTUYHI BMIHHS i1 HABUYKHU 3 XIMii,
3JIIACHIOBAaTH 1HAMBIIyallbHI Ta IPYINOBI HABYAJIbHI JOCITIIKEHHS, CIOpPSIMOBaHI Ha Ha-
OyTTs CTapUIOKJIACHUKaMH HAaBUYOK CAMOCTIMHOI HAyKOBO-IIPAKTUYHOT, TOCIAHUIIBKO-
MOIIYKOBOI AiSTBHOCTI; pO3BUBATH BJIACHI IHTEJIEKTYallbHI1, ICUX14H1, TBOPY1, MOPaJIbHI,
coLlaibHI SKOCTI, @ TAKOXK IPArHEHHS 10 CAMOPO3BUTKY i CAMOOCBITH.

OnHi€I0 3 TOJOBHUX OCOOJMBOCTEH HIKUIBHOTO KypCy XiMii € MpIOPUTETHICTh
npuHIMITY €IHOCTI Teopii Ta npaktuku (1. bex, H. Kyninoga, 1. ITinnmacwuit), qociiaHuIb-
xoro minxoxy B HaByanHi (FO. XKyk, H. Mopse, T. [linropua, C. PakoB Ta iH.) 1 npuH-
muny audepenmianii (I Yur, M. lllaxmaes, O. fpomieHko Ta iH.), MO 3HANUIUIO
BiT0Opa’keHHS B OpraHi3allii pi3HUX BUIIB HABUAIbHO-O0CTIOHUYLKOL OIsIbHOCII YIHIB,
i KO PO3YMIIOTh MISUTBHICTh, CHPSAMOBAHY Ha OBOJIOJIHHS CYO €KTHBHO HOBUM
3HAHHSM 1 TPOBITHHUMHM HAYKOBUMH METOJIaMH MOTO OJAEP)KaHHS, IO 3IIHCHIOETHCS
BIJIIOBIIHO JIO METOOJIOT1T HAYKOBOT'O JIOCHIJKEHHS B 00paHiii rajiysi, Ta B IIKPOKOMY
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3aCTOCYBaHHI JOCHIIHAIIBKOTO TIAXOMy B HaBYaHHI XiMii, 30KpeMa B yMOBax
po(UTEHOT OCBITH.

[pyHTYHOYHCEH Ha 3aralbHOTEOPETUYHUX MOIOKEHHAX KOMIIETEHTHICHOTO ITiIX0-
ny B mkitsHOMY HaBuaHHi1 (H. biGik, O. Jlokmmnua, O. OBuapyk, O. CaByeHKO Ta iH.),
HaykoBux morisgax O. baitzymaeBoi Ta M. I'onoBaHs 1010 CTPYKTYPH Ta 3MICTY J0C-
JTHUUBKAX KOMIIETEHTHOCTEHN, 00CTIOHUYbK] KOMNEmeHmHOCmi TPAKTYIOTHCS SIK SIKICH1
HOBOYTBOPEHHSI 0COOMCTOCTI, (POpMYBaHHS Ta PO3BUTOK SIKUX BIIOYBAEThCA B MPOLECI
3IIACHEHHS YYHAMU HaBYAJIbHO-AOCIITHULIBKOI TISUIBHOCTI 3 TOCTYIIOBUM YCKJIaJHEH-
HsIM 1i BUIB.

3 ypaxyBaHHAM (YHAAMEHTAIBHUX 1€ OCOOUCTICHO-AISIIBHICHOTO TMIIXOTY
(IT. Tanbnepin, B. laBunos, H. Tanu3zina Ta iH.), HAyKOBHX 3acajl IpopLIbHOTO HABYaH-
Hs (O. byraiioB, M. bypna, C. MakcuMeHKoO Ta iH.) Ta 0COOIMBOCTEH peamizamii mpo-
¢inbHOTrO HaBuaHHs XxiMmii (JI. Benmuko, M. Tlak, C. Poman) BU3Ha4eHO KIFOYOBE TIOHST-
TS JTOCTIDKEHHS — 00CTIOHUYbKI KOMNEMEeHMHOCMI CIMAPUOKIACHUKIE Y NPODIIbHOMY
HaBuaHHi Ximii — K CHUCTEMHY TpOo(]eciifHO 30pi€HTOBaHY BJIACTHBICTH OCOOMCTOCTI
YYHS, IO TTOEIHY€E 3HAHHS, YMIHHS, HABUYKH, JTOCB1 HAaBYAILHO-TOCIITHUIILKOT JTisTh-
HOCTI 3 XiMii Ta TIO3UTHBHE IIHHICHE CTaBJICHHS JI0 Hel i BUSABISETHCA B TOTOBHOCTI Ta
3IATHOCTI 371MCHIOBATA HAaBYAJIbHI XIMIUHI JOCTIKCHHS 3 BUKOPHUCTAaHHSIM 3arajibHO-
HAYKOBUX, IPUPOAHUYO-HAYKOBUX Ta CIIEIAIbHUX XIMIYHUX METO/IB.

["'010BHOO pYIITHHOIO CHUJIOK Y (POPMYBAHHI Ta PO3BUTKY JTOCTIIHULBKAX KOM-
NETEHTHOCTEN YYHIB 3 XiMii € HaBYAJIbHO-JIOCIIITHUIIbKA AISUIbHICT, €Tald OpraHi3allli
SIKOT 3arajioM BiJIMIOBIAAIOTh €TaraM OpraHizallli HayKOBO-JIOCITHUAIIBKOI JisSUTbHOCTI, a
npodiIbHEe HaBYaHHS XIMii € ONTUMAIBbHOK (OPMOIO HaBYaHHA i1 (GOPMYyBaHHS Ta
PO3BUTKY JTOCIITHUIIBKMX KOMIICTCHTHOCTEH yuHIB. J[oBeAECHO, IO TPiOPUTCTHUMHU
ypOYHUMH (popMamMu opraHizailii HaB4aaIbHO-AOCTTHUIIBKOT TisSUTBHOCTI B IPOMUIEHOMY
HaBYaHHI XIMIi, 3aCTOCYBaHHS SKUX CHpUs€ (HOPMYBAHHIO JIOCIITHUIILKUX KOMIICTCHT-
HOCTEH Y4HIB Ha BHCOKOMY DiBHI, € PO3B’SI3aHHSI HABYAJIHHO-IOCIITHUIIBKUX 3a7ad Ta
n1abopaTtopHi poOOTH, a MPOBITHUMHU T03aYPOUYHUMHU (HOPMAMH — XIMIUHI TIPAKTUKYMH,
HABYAJIHO-JIOCITITHUIIBbKI TTPOEKTH, 1HIUBITyalbHI HaBYAIbHO-HAYKOBI JOCIIIKCHHS,
Y>)KHTKOBHM Ta JOMAITHINA XIMIYHHM €KCIIEPUMEHT, peaii3allis SKuX JOIIbHA I Jac
npoBeAeHHS (DaKyIbTaTUBHUX 3aHATH Ta B MO3AIKUILPHUX HAyKOBHX TypTKax Maioi
akazeMii HayK YKpaiHH.

Ha ocnoBi nocnimkenb A. XyTOpPCHKOTO IOJO CTPYKTYpHU3allii KOMIIETEHTHOC-
tel, O. [IoMeTyH npo 3B 430K 3araJbHONPEAMETHUX Ta IPEIMETHUX KOMIIETEHTHOCTEM,
B. Impuenko npo nuisixu opMyBaHHS PUPOTHHYO-HAYKOBUX KOMITETCHTHOCTEH IITKO-
asipiB, T. Timipraii€eBoi Mpo CYTHICTh Ta OCOOJIMBOCTI PO3BUTKY XIMIUHUX KOMIIETEHT-
HOCTEW CTapIIOKIACHUKIB CIIPOCKTOBAHO CUCHEMY OOCTIOHUYbKUX KOMNEeMeHMHOCmel
CTApIIOKJIACHUKIB Y TpOo(UIBHOMY HaBYaHHI XiMii, II0 CKJIAJA€TbCA 3 TPbOX IPYI:
3aeanbHOHayKosi docnionuyvki komnemenmuocmi (3JK), ski OB’ s13aH1 3 ONaHyBaHHSIM
YHIBEPCATLHUX METOJIB JIOCIIHKCHHS, HEOOXITHUX I 3MIMCHEHHS JOCIIIHUIIBKOI
JUSUTPHOCTI B TIPOIIECi BUBYEHHS OYb-SIKO1 AMCIMIUIIHK, Ta MICTATh TaKl 3/IaTHOCTI:
dopmymtoBatu rinote3y gocmimkenns (31K-01), mianyBaT NUissxu NepeBIPKH TIMOTeE-
su (3/1K-02), ycBimomiroBaTH Ta OOTPYHTOBYBATH aKTyaJIbHICTh JIOCIIIKEHHS
(3/1K-03), omiHroBaTH MOpaJbHI i COIialIbHI aCIEKTH HayKOBUX fociimkeHs (31K-04),
3HAXOJIUTU ¥ BUKOPUCTOBYBATU NOBITHUKOBI Matepianu (3/IK-05), kputnuHo Muciutu
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(3AK-06), anamizyBatu Ta odopmiroBaTi pe3yibTatu aociipkenss (31K-07), dopmy-
moBaTy BUCHOBKU (3/IK-08), 0O0rpyHTOBYBaTH pe3ysibTaTH JOCIIKEHHS, BIACHI dyM-
Ky, ymiHHS Bectn auckycito (3/IK-09), cmiBmparroBaTtyi B mporieci JOCTIIKEHHS
(BAK-10); npupoonuuo-uayrxosi oocrionuyvxi xomnemenmuocmi (I1IJ1K), mos’s3ani i3
JOCIIPKCHHSIM PeaTbHUX PUPOIHUX 00’ €KTIB Ta B3a€EMO3B S3KIB MK HUMH, ITI0 HEOO-
X1TH1 IS 3/(IACHEHHST TOCITHALIBKOI ISUTBHOCTL y cpepi MPUPOJHUUUX HAYK Ta perpe-
3€HTOBAaHI 4yepe3: c(hOPMOBAHICTh YABJIEHb MPO €TalM IMi3HABAJIBHOI AISUTBHOCTI B IpU-
POJIHAYO-HAYKOBUX JOCHIKEHHX, eneMenTu Merpodorii (ITIK-01), 3maTHOCTI muiany-
BaTH ekcriepuMeHT (I1/1K-02), rpaMoTHO 371iiCHIOBaTH OKpeMI orepalili B X011 eKCIepu-
menTy (ITJIK-03), mpoBoauTH JOCTiAM 3 METOIO TI3HAHHS BIACTUBOCTEH T1J1 1 PEYOBHUH,
BUSIBJICHHS OCOOJIMBOCTEN pOCTy, po3BUTKY i noBeninku opranizmis (IT1K-04), notpu-
MYBATUCh MpaBui Oe3rneku mia yac BUKoHaHHs ekcriepumenty (I1K-05), BukonyBaTH
MaTeMaTU4YHE OMNpAIIOBAHHS  PE3yJbTaTiB  EKCHEPUMEHTAIBHOTO  JOCIIIKEHHS
(ITIK-06), cdopMoBaHICTh YSBIEHb IIPO 3arajibHi 3aKOHOMIPHOCTI TIPUPOAU Ta
IIPUPOTHUYO-HAYKOBY KapTHUHY CBITY, 3arajibHy Oy/0BYy BcecBiTy, MiIICHICTH TPUPOIN
(ITAK-07), 3maTHOCTI BUKOPHUCTOBYBAaTH EKCIEPUMEHTAILHUM 1 CTATUCTHYHUN METOAM
Ta MOJICITIOBAaHHS Y BUBYCHHI 00 €KTIB *kuBOi Ta HexxnBO1 ipupoau (I111K-08), posmomi-
JsTH poOOTY B TIPOIIEC eKcnepuMeHTy 3 MeToro Horo ontumizamii (ITK-09); xiviuni
oocnionuyvki komnemenmuocmi (XJ1K), siki moB’si3aHi 3 OMaHyBaHHAM CHEIIAIbHUX Xi-
MIYHUX METOIB JOCIIDKEHHS, HEOOX1THUX IS 31IMCHEHHS TOCIITHULIBKOL JISUTbHOCTI
B TaTy3sX XIMIYHHMX HAyK, BKJIFOYAIOTh 3JAaTHOCTI: BIIPI3HATH XIMIUHI SIBUILA TPUPOAH
Bl 1HmmMX (XJK-01), npaBuibHO BUKOPUCTOBYBATH XiMiUYHE OONAagHAHHA W MOCYA
(XAK-02), npuctocoByBaTH HassBHUIA XIMIYHHUM MOCY 1 001 JHAHHSI JUId TOTPeO eKcie-
pumenty (X/K-03), ckinanati il BAKOPUCTOBYBATH MPWIAAM ISl BAKOHAHHS AOCIHIIIB
(XK-04), npaBuibHO BUKOHYBAaTH Ja0OpaTOpHI onepailii (HarpiBaHHs, OXOJOIKEHHS,
biIpTpyBaHHs, 3MIilTyBaHHS, 3BaXyBaHHS Toio) (XJK-05), kopucTyBaTuch XIMIYHOIO
CUMBOJIIKOIO, (OpMyJlaMH, CY4YaCHOK YKPaiHCBKOI XIMIYHOK HOMEHKJIATYPOIO
(XJIK-06), mporao3yBatu nepeOir XiMiYHUX Peakilii, BUXOIIYH 13 BIACTHBOCTEH pedo-
BUH, 110 OEpyTh Y HUX y4acTh, Ta yMOB mnepediry peakiii (XJIK-07), odbrpynToByBaTH
B3a€MO3B’SI30K MK OyZ0BOIO pedoBUHH Ta ii BractuBocTsamu (X/IK-08), BukonyBaTH
pi3HI THIH XIMIYHUX po3paxyHKiB (X/IK-09), poOuty BUCHOBKH MPO BIACTUBOCTI PEUO-
BUHU 3r1IHO 3 OyZ0BOI0 MoJiekys pedoBuH (X/K-10), podutn BUCHOBKM Tpo OyA0BY
pPEYOBUH 3 ypaxyBaHHAM ixHix BiactuBocTed (XJIK-11), po3B’sizyBaTu ekcriepuMeH-
TajabH1 3a1a4i 3 Ximii (XJIK-12).

HaouHo pi3H1 rpynu CUCTEMH JOCHITHUAIIKIX KOMITIETEHTHOCTEH CTapIIOKIacCHH-
KiB y po(JIbHOMY HaBYaHHI XiMii IPEJCTaBIEHO Ha puc. 1.

VY npyromy poszaun — ,,MeToAu4Hi OCHOBM BHUKOPHMCTAaHHS iH(opMamiiiHo-
KOMYHIKAIIMHUX TEXHOJIOTIH fIK 3ac00y (popMyBaHHS JOCTITHUIBKHUX KOMIIETCHT-
HOCTEl CTAPIIOKJIACHUKIB y npogdijibHOMY HaBYaHHI XiMii” — 00rpyHTOBaHO 3aco0u
IKT, nouunbHi yis (GopMyBaHHS CIIPOEKTOBAHUX TPYIT AOCHITHUIIBKUX KOMIIETEHTHOC-
Tel CTapIIOKJIACHUKIB Y MPOo(UILHOMY HaBYaHHI XiMii; T0Oy10BaHO MOJIENb (opMyBaH-
HS TOCITTHUIIBKMX KOMITETEHTHOCTEH CTApIIOKIACHUKIB y MPO(UTLHOMY HaBYaHHI XiMii
3acobamu IKT Ta po3po0ieHo BiAMOBIIHY METOTUKY.

Teopernunuii aHai3 KOHIENTYAIBHUX TOJ0XKEHb MO0 1H()OpMaTH3aIli OCBITH
(B. buxog, B. I'mymikos, M. XKannak, M. Kagemis, 0. Mam6uns, H. Mopse, 1. Po6epr,
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JI. Ilanuenko, €.Ilonar, C.CemepikoB, O.Cmipin Ta iH.), Bukopuctanus IKT y
HaBYaJIbHO-BUXOBHOMY TIPOIIECI 3aKiajiB 3arajibHoi cepennboi ocBith (M. XKammaxk,
B. Monaxos, H. Mop3e Ta iH.), ypaxyBaHHSI TICHXOJIOTO-TIEIarOTTYHUX OCOOJIMBOCTEH
KOMIT FOTepH3aIlii OCBITHHOTO MPOIIECY IIKOJSPIB, Pe3yIbTATH aHAJI3y TEopii Ta Mpakx-
TUKU NMPO(ITFHOTO HaBYaHHSI XiMii JIaB MiJICTAaBM BUOKPEMHUTH 1Bl OCHOBHI epynu 3aco-
016 IK'T HaB4aHHS 3T1IHO 13 3aBJJaHHAMM NMPO(UILHOIO HaBYaHHS XIMIi, 30KpeMa: 3aco0u
3araJbHOTO MPU3HAYEHHS, [0 BUKOPUCTOBYIOTHCS JUIS MIATPUMKHA HaBYaHHS Oy/Ib-SKO1
HaBYaJIbHOI JUCUMUIUIIHY, Ta 3aCO0M CMEUIATbHOIO MPU3HAYEHHS, 10 € CHelU(pPIYHUMU
3ac00aMu MIATPUMKM HaBYaHHSA XiMii. 3a pe3yibTaTaMH €KCHEPTHOIO OMUTYBAaHHS Jii-
opano 17 3aco6iB IKT, Bukopuctanus sikux cripusie (popMyBaHHIO AOCHTITHUIIBKUX KOM-
NETEHTHOCTEHN CTapIIOKIACHUKIB Y MPO(MIIbHOMY HaBYaHHI XiMii: CIM 3aC001B 3arajibHO-
ro (eJEKTPOHHI Ta0HIIl; 3aCO0M KOHTPOJIIO Ta CAMOKOHTPOJIIO HABYAIBHUX JIOCSITHEHb;
3ac00M CTBOPEHHSI MYJIbTUMEAIMHUX MPE3EHTAIlli; MOIIYKOBI CUCTEMH 3arajibHOT0 Mpu-
3HAYEeHHS; CUCTEMH MIATPUMKHU HaBUYAHHS; TEKCTOBI PEIAKTOPU; XMAPO 30pi€EHTOBAHI 3a-
coOH MATPUMKH CI1IBHOI HABYAIBHO-IOCITITHUIIBLKOT TISUTEHOCTI) Ta JIECAThH — CIEIialb-
HOTO (aJaNTUBHI ABTOMAaTHU30BaHI HABYAIbHI CUCTEMH 3 XiMii; BIpTyasabHI XIMIYHI J1a0o-
partopii; eIeKTPOHHI MEePIOUYHI CHCTEMH; 3aCO0M KOMIT FOTEPHOTO MOJICIIIOBAHHS Xi-
MIYHUX TIPOIIECIB; HABYAIIBHI ITPH 3 XiMii; HAYKOBO-TIOMYJISIPHI Ta PO OpiEHTAITIHI Xi-
MI4HI 1H(pOopMaLiiHi pecypcu [HTepHET; MporpaMHO-METOANYHI KOMILIEKCH HaBYaJIbHO-
ro NpU3HAYEHHS 3 XIMIi; TPEHAXXEPH Ta €JIEKTPOHHI MPAKTUKYMH; XIMIYHI MOIIYKOBI
CUCTEMU; XIMIYHI PETAKTOPH ) TPU3HAYECHHSL.

CucTemu nigTPMMKM _Xmapo SSRINCLE ] 3acobu
———— MiATPYMKY CIiMBHOT HABYATHO-
TpeHaxepy Ta OOCTIAHWLIBbKOI QiSNbHOCTI
€eKTPOHHI

NMDAKTUKVMIA Hanuarm i irmis 2
R ARS A AT rigBYaiioi irpit 3

\ Ximii
BipTyanbHi XimMivHi __g.‘ | @ @ HaykoBo-nonynsipHi Ta
naboparopii \v npodopieHTaLlifHi XiMiYHi

\ iHchopmauinHi pecypcu
AnanTuBHi aBTomaTmsoBa /

XiMi4Hi NOLLYKOBI

IHTepHeT
HaBYaribHi CUCTEMM 3 XiMii cucTemm

[porpamMmHO-METOANYHI }

KOMMIEKCU HaBYanbHOro
NPU3HAYEHHS 3 XiMii

[MoLykoBi cuctemu
3ararnbHoro
MPU3HAYEHHS

TeKkCTOBI peaakTopu

XiMiYyHi penakTopu \\' \ 3acobu CTBOPEHHS
"\“ ’;/ My TUMELIAHNX
' "’ MpeseHTaLljii
[>T

EneKkTpoHHi Tabnmui

33006 EneKkTpoHHi

ElEsell nepioaNyHi CUCTEMM

KOMT'tOTEPHOTO

MO entBaHHA
o

Puc. 1. Bzaemo3B’s130k 3aco0iB IKT 3 ¢popmyBaHHAM cHCTEMH J0CTITHUIIBKUX
KOMIIETEHTHOCTEH CTAPHIOKJIACHUKIB y MPO(iibHOMY HABYAHHI XiMil
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JloBeaeHO, 10 OLIBIIOCTI JOCTIIHUIILKIX KOMIICTCHTHOCTEH BIIIIOBITAIOTH OJIUH
abo kimbka npoBigHuX 3aco0iB IKT miarpumku ix GopmyBanHs. TakoK yCTaHOBJIEHO,
mo 16 Buokpemiienux 3aco0iB IKT € mpoBigarMu B miporieci popmyBaHHs xoua O oHIET
JOCHITHUIIBKOT KOMITETEHTHOCTI, TipudoMy 3acobom IKT 3arampHOro mnpu3HaueHHsS
BUSIBUIMCS HEOOX1THUMU JIJIsl OPMYBaHHS, HacaMIiepe]] 3aralbHOHAYKOBUX, a 3aCO0H
CHELIAJTbHOTO MPU3HAYEHHS — I (POPMYBAaHHSA XIMIYHUX Ta HPUPOJHHUYO-HAYKOBUX
JOCHITHUIBKUAX KOMIIETEHTHOCTEN CTapIIOKJIACHUKIB y MPO(UILHOMY HaBYAHHI XIMIi.
CxemMaTW4YHO BUAM IUX 3B S3KIB MPEICTABIECHO Ha puC. 1.

3acobu IKT dhopMyBaHHS JOCTIIHUIIBKAX KOMIETEHTHOCTEW CTAPIIOKIACHUKIB Y
npodUTLHOMY HaBYaHHI XIMIi CTaJd OJHUM 13 KIIFOUOBUX €JIEMEHTIB pO3p0OJIeHOI
Mmodeni GOpMyBaHHS JOCTITHUIBKUX KOMIIETEHTHOCTEN CTapUIOKJIACHUKIB Y MPOQLIb-

— e ——— ——————— — — ————————— — — —— —— —

- - . N

s 1 CTpiMKe 3pocTaHHsA MoTpeba cycninbcTBa o o
S|\ obcAry XiMiYHOro 3HaHHA Yy BUCOKOKBanidikoBaHunx caxisugax 3 Ximii /' =
e e e e e S e S S G S S S e, S S G S G S S e — e —— O
i —
3 7 4 N7 z
2 Komm'toTepu3aauia Beix || JocnigHUUBKO 3opieHToBaHe || [JonpodeciiiHa nigrotoeka I
&| | BMAIB XIMIMHOT AiANbHOCTI HaBYaHHA Ximii 3 XiMiT B CTapLUMX Knacax s

= :
; _ N : 3
| Meta: dopmyBaHHS QOCNIOHWMLBKUX KOMMETEHTHOCTEW CTapLuoKnacHukie 3acobamu IKT | %

A

| ~_~

MHO-KOMYHiKaLinHi TexHonoril

h 4
HauioHansHa [epxaBHunii 3micT

CTpaTeris po3BUTKY | _p | cTaHOapT 6a3oBol i | _n_| NpodinkHoro | n_ | EkcnepTHWiA
= OCBITU B YKpaiHiHa | " | MOBHOI 3aransHoi HaB4aHH4A ‘ Biabip
g nepiog oo 2021 poky cepeaHbol OCBITH Ximi
=
Q T~
o) . : ¢
'g' 3az2allbHOHayKoel H@pUpOOHUUO—HayKOGD Cucrema gocnigHULUbKUX

KOMMNEeTeHTHOCTEN CTapLIOKNACHUKIB
y npochinbHOMY HaBYaHHi Ximil

XIMIYHS

j (KonuenmyansHuii 610K)

=
(9]
4.
(9]
I
Q
B
)
3
o
I
Q
I
=
=
=
o
=
3
5]
_|
9]
_ L ;
T I
s = . 3aco6bm IKT chopmyBaHHs Q
& E 3 OOCNIAHULBbKUX KOMNETEHTHOCTEN =3
g - = « CTapLoKnacHUKIB y npodinbHOMy HaBYaHHi Ximil i
3+]
5 Il |88 > 3
@© T
I g =.
T = |
o % < MeTtoamu dopmMu opraHisauil =
g T 2 npocinsHoro HaBYanbHO-JOCNIAHULBKOT T
5 Z HaBYaHHA XiMil OIANBHOCTI YYHIB =3
ST
- =
- I © D
32 3
I = =
T C g /-t.g\ 3acobu ouiHIBaHHA 3acobu MOHITOpUHIY KonTenil 38
= o = HaBYanbHUX HaByYarbHo- ADUTED =]
x © [o1's] . 2 . OLIHIOBaHHSA, o
T 5 Ty JOCSArHEHb O0CNIAHULBKOT QiANBHOCTI HOKA3HMKM. DIBH 3
g I IS5 — ; DABk £
E é E:EE " cHOPMOBAHOCTI L I
e & >SS 3acobu AiarHocTukK chopMoBaHOCTI | | AocnighmMubkux | T E
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Puc. 2. Moaeas (popMmyBaHHSI JOCTITHUIBKIUX KOMIIETEHTHOCTEMH
CTAPIIOKJIACHUKIB y mpodisibHOMY HaBYaHHI XiMmii 3aco0amu IKT
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Tak, yinbosuil 610k MICTUTH KOMIIOHEHTH, 10 BU3HAYAIOTh METY — (DOpMyBaHHS
JTOCTIAHUIIBKAX KOMITETEHTHOCTeH crapiiokiacHukiB 3acobamu IKT (cTpimke 3pocran-
HSl 00CATY XIMIYHOTO 3HAHHS Ta MOTpeda CyCHIbCTBA y BUCOKOKBaITI(hiKOBaHUX (haxiB-
11X 3 XIMii, KOMIT FOTEpH3aIlisl BCiX BU/IIB XIMIYHOI TISUTLHOCTI, JOMpoQeciitHa ImiIroToB-
Ka 3 XiMil B CTapIuX Kjacax Ta JOCIITHUIILKO 30pPiIEHTOBAHE HaBYaHHS XiMii); KOHYen-
myanvHull 010K BIAOOpaXKae CydacHl MIAXOIU 10 BIPOBAHKEHHS KOMIIETEHTHICHOTO
X0y B Mpo(uibHE HABYaHHS XiMii Ta MICTUTh HOpMaTHUBHI JoKymMeHTH (Hamionans-
Ha CTpaTerisi po3BUTKY OCBITH B YKpaiHi Ha nepiox 10 2021 poky Ta Jlep:xaBHuil cTaH-
napT 06a30BOi 1 MOBHOI 3arajibHOi CEpPeIHbOI OCBITH), 3MICT HaBYAHHSA XiMii, EKCIIEPTHE
ONUTYBAHHA SIK OCHOBHHMU 1HCTPYMEHT B11I00pY Ta CIIPOEKTOBAHY CUCTEMY JOCII1IHHIIb-
KHUX KOMIIETEHTHOCTEH CTapIlIOKIACHUKIB Y MPO(UILHOMY HaBUaHHI XiMii; mexHoi02iu-
Huu 610k MICTUTH KoMIuieke 3aco0iB IKT dopMyBaHHS HOCTITHUIIBKIX KOMIIETEHTHOC-
Tel CTapIIOKJIACHUKIB y MPOo(iIbHOMY HaBYaHHI XiMii, 1110 B3aEMOIIOB’ I3aHUM 13 METO-
namMu podUTLHOTO HaBYaHHS XiMii Ta jopMaMu opraHizailii HaB4aabHO-I0CTI THAIIBKOT
JUSUTPHOCT1 YYHIB 3 XiMil Ta BU3HAYAE IUIIXU JOCSITHEHHS METH; 0ideHOCMUYHO-PE3) b~
mamuenull 010K BKJIIOYAE TPOTHO30BAaHUN pe3yJbTaT 3aCTOCYBaHHS MOJEN —
HiABUINICHHS PIBHSI C(POPMOBAHOCTI JOCTIAHUIIBKAX KOMIICTCHTHOCTEH CTapIIIOKIACHH-
KiB y Mpo(diTbHOMY HaBYaHHI XiMii Ta KOMILJICKC KPUTEPIiB OIIHIOBAHHS, MMOKA3HUKIB,
PIBHIB 1 3aC001B A1arHOCTUKHU C(HOPMOBAHOCTI JOCTITHAIIBKMX KOMIIETEHTHOCTEN YUHIB,
NPU3HAYCHUN JJ11 BCTAHOBJICHHS €()EKTUBHOCTI TIOCSITHEHHSI PE3yJIbTATy.

Kommnonentamu Mozeni, mo 3a0e3neuyoTh B3a€EMO3B 130K YCIX OJIOKIB, € 1H(HOP-
MaIlifHO-KOMYHIKallliHI TEXHOJIOT1i, METOIOJIOTTUHI MiAX0AU (CUCTEeMHMA, OCOOHUCTIC-
HO-JIISUTbHICHUM, KOMITETEHTHICHUHM, KOTHITUBHUMN) Ta MIPUHIMIHK (3araibHOIMIAKTHYHI
Ta KOHKPETHOAUJAKTUYHI — PO UIBHOTO HaBYaHHSI, HABUYAHHS XiMii).

BinnosinHo 10 Mozeni (opMyBaHHS AOCHITHUIIBKUX KOMIIETEHTHOCTEN CTapIlo-
KJIaCHUKIB Y npodiIpHOMY HaBuaHH1 Ximii 3acobamu IKT po3pobiieHo memoouxy suxo-
pucmannus IKT sx 3aco0y popMyBaHHS TOCTITHULBKUX KOMIIETEHTHOCTEH CTapIIOKIIac-
HUKIB y Tpo(IbHOMY HaBYaHHI XiMii, III0 CKIAAAEThCA 3 Yi1b08020 ONOKY (hopMyBaH-
HS JIOCHITHUIIBKUX KOMIIETCHTHOCTEH YUHIB), 3Micmo6o2o (HaBUaHHS OCHOB KUTBKICHO-
ro XIMIYHOTO aHaji3y) Ta mexHonoziunoeo (3acoou IKT, meronu ta hopmu ix BUKOpuUC-
TaHHs B PO LIIbHOMY HaBYaHHI XiMii). Buxosau 3 Toro, mo GopMmyBaHHS cCUCTEMH J0-
CJIITHALIBKUX KOMIIETEHTHOCTEHN CTApIIOKIACHUKIB € €()eKTUBHUM 32 YMOBH JIOILIBHOTO
no6opy 3aco0iB IKT ta yMoB ix 3acTocyBaHHS AJis1 (POpMYBaHHS KOKHOI 13 TOCI1THUIb-
KAX KOMIIETEHTHOCTEH, PO3pO0JIEHy METOAMKY amnpoOOBaHO B IPOLIEC] HaBYAHHS
(bakyIbTaTUBHOTO KypCy ,,OCHOBH KUIBKICHOTO XIMIYHOTO aHai3y , @ TAKOXK OKPEMUX
TEM IIKUILHOTO KYpCY XiMii CTapIIOi MIKOJIU 33 IPOPUILHUM PIBHEM.

VY 1perbomy pozain — ,,Oprasisamisi, MpoBeeHHs] Ta Pe3yJbTaTH eKCIlepH-
MEHTAJIbHOI PO00OTH” — OINMHMCAHO 3aBIAHHA, 3MICT 1 Pe3yJbTaTH E€KCIIEPUMEHTATbHOT
pOOOTH, MPOBEJICHO IX CTATUCTUYHE OMPAIFOBAHHS Ta aHAII3.

JlociiHo-eKCcriepuMeHTallbHa po0oTa CKIIaAanach 3 TPbOX €TalliB: aHAIITHKO-
koHcTaTyBajgbHOTO (2007 — 2009 pp.), mpoekryBaigpHO-TIomrykoBoro (2010 —2013 pp.)
Ta ¢opMmyBabHO-y3aranbHIOBasIbHOTO (2014 —2017 pp.). Ha nepwomy erami Oyino
BHOKPEMJICHO MPpo0sieMy Ta COpMyYITHOBAHO TIMOTE3Y JOCTIIKCHHS.

Ha opyzomy — BU3Ha4€HO CTPYKTYPY JOCHITHUIIBKIX KOMIETEHTHOCTEH, a TAaKOXK
NOKa3HUKY JUIsl IIarHOCTYBaHHSI PIBHS IXHBOI C(DOPMOBAHOCTI, SIKE 3A1MCHIOBAJIOCH LIS



12

XOM TPOBEJICHHS CIIOCTEPEIKEHb, OEC]], aHKETYBaHHS, BUBYCHHS TPOAYKTIB MISIILHOCTI
YUYHIB, BUKOHAHHS CTapUIOKJIACHUKAMH TICUXOJIOTTYHUX TECTIB, KOMIUIEKTIB T€CTOBHUX
3aBJlaHb Ta MMMCHMOBHUX KOHTPOJIBHUX pOOIT 3 ipeamera. Lle nano 3mMory BU3HAYUTH PiB-
Hi ¢(hOPMOBAHOCTI JIOCHITHUIILKIX KOMITETEHTHOCTEH 32 YOTHPUPIBHEBOIO TOPSIKOBOIO
MIKAJIOK0 (TTOYaTKOBHIA, CEpeNHIN, JOCTaTHIA Ta BUCOKWI) 3 BUKOPUCTAHHIM MaTpPUIlh
JOCHITHALIBKAX KOMIIETEHTHOCTEH, SIKi 3alOBHIOBAIMCH JUIS KOKHOTO yuHs. PiBeHb
c(hOPMOBAHOCTI CHCTEMH AOCTITHUIBKUX KOMIIETEHTHOCTEW CTapIUOKIACHUKIB y IPO-
(1IBHOMY HaBYaHH1 XIMIi BU3HAYABCS, BUXO/SAYH 13 PIBHS CPOPMOBAHOCTI KOKHOI OKpe-
MO1 JIOCIIITHULIBKOI KOMIIETEHTHOCTI Ta ii BHECKY Y (POPMYBaHHSI CUCTEMHU JTOCIITHULb-
KUX KOMIIETEHTHOCTEM.

Ha mpemvomy etani nns nepeBipku eheKTUBHOCTI PO3pOOJIEHOT METOIUKH BUKO-
puctanns IKT sik 3aco0y popmyBaHHS AOCIITHUIIBKIX KOMIIETEHTHOCTEH CTapIIOKIIac-
HUKIB y TIpo(iIbHOMY HaBYaHHI XiMii po3p0o0JICHO HaBUaIbHY Mporpamy (akyIbTaTHB-
HOTO Kypcy ,,OCHOBH KUTBKICHOTO XIMIYHOTO aHami3y’; 3[iicHeHo a06ip 3aco0iB IKT,
BUKOPUCTaHHS SKUX 3a0e3neymsio (HopMyBaHHS JOCHITHUIBKUX KOMIIETEHTHOCTEH
CTapIIOKJIACHUKIB y TIPOIeCi iX HaBYaHHS 3a (paKyJIbTATUBHUM KypCOM; C(OPMOBAHO
koHTponbHY (KI') Ta excnepumentansHy (EI') rpynm, y sSikux 31iiiCHIOBAIMCh MOHITO-
PHHT 1ipoliecy (GOopMyBaHHS JOCIIIHULBKUX KOMIIETEHTHOCTEH, 30KpeMa pO3BUTKY OCO-
OMCTOCTI CTApIIOKIACHUKIB Ta iX B3a€EMOJII B KOJEKTUBI B MPOLIEC] HABYAIbHO-OCHTII-
HUIBKOI ISJTLHOCTI, 1 KOHTPOJIb (BX1IHUM, MOTOUYHUMN 1 3aKTFOYHMI) Ta BUSBIICHO PiBHI
c()OpPMOBAHOCTI JTOCTITHULBKUX KOMIIETEHTHOCTEW YYHIB Ha IOYATKy Ta HAIIPHUKIHII
NeIaroriyHOro eKCIepUMEHTY.

Pe3ynbraT efarorivHoro eKCepuMEHTY 3aCBITUMIIN BIJICYTHICTh CYTTEBOI pi3-
Hutli B po3noaut yuHiB KI' ta EI” 3a piBHsSIMU c(pOPMOBAHOCTI TOCIIHULIBKMX KOMIIE-
TEHTHOCTEW Ha MOYATKy EKCHEPUMEHTY Ta HAsBHICTh TAKOI PI3HMIII MICHIsS HOro 3aBep-
IIeHHs Ha (JOHI 3araJlbHOTO 30UIBIIEHHS KIJIPKOCT1 YUHIB 3 JOCTaTHIM Ta BUCOKUM PiB-
HeM c(hOPMOBAHOCTI JOCTITHUIIBKUX KOMITETEHTHOCTEH B 000X rpymax (puc. 3).
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Puc. 3. PiBHi chopmMoBaHOCTI JOCTITHUIILKUX KOMIIETEHTHOCTEI
CTAPIIOKJIACHUKIB Y KOHTPOJIbHIH (KI') Ta ekcnepumenTansbhiii (EI') rpymax
HA MOYATKY TA HANIPUKIHII earorivyHoro eKCrnepuMeHTy
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CraTuCcTUYHE OMpaIfOBaHHS MaHUX TMENaroriyHoro eKCHepuMEHTY 3A1MCHIOBA-
JIOCh 3a JIOIIOMOTOX0 ¥>-kputepiro Ilipcona. Pe3ysbTaTd CcTaTMCTHMYHOIO ONPALFOBAHHS
MATBEPAVIIN TIPHUITYIIIEHHS 111010 BIJICYTHOCTI CyTTEBUX PO301KHOCTEH MK PO3TOILIOM
yuniB KI" Ta EI' Ha mouaTKy ekcriepuMeHTy 3a piBHSAMH C(POPMOBAHOCTI TPYII JOCIII-
HUIBKUX KOMITETEHTHOCTEH (Yo = 0,943; 1,751 Ta 1,243 u1s 3araibHOHAYKOBHX, ITPH-
POJIHUYO-HAYKOBHUX 1 XIMIYHUX JOCIITHUIIBKAX KOMIETEHTHOCTEN BIIMOBIIHO) T CUC-
TEMU JOCIIIHMIBKMX KOMIIETEHTHOCTEH 3araioM ()Pen = 0,884) i 3aCBiqumiyi HasBHICTH
3Hauynmx Ha piBHlI 0,01 po3Oixnocrelt y posmoauni yuniB KI' ta EI' 3a piBHsAMEU
c(hOPMOBAHOCTI CUCTEMH JOCTIAHUIBKUAX KOMIIETEHTHOCTEHN 3aranoM (Y en = 11,470) Ta
3Hauynwmx Ha piBHi 0,05 BimMinHOcTel y posnoawti yuHiB KI' Ta EI' 3a piBHsMu cdop-
MOBAHOCTI XiMiYHUX JOCIITHAIILKMX KOMIIETEHTHOCTEN () 2evm = 8,649) Iicis 3aBepiicH-
HSI TIEIArOT1YHOTO €KCIIEPUMEHTY, 1110 MiITBEPAUIIO TINOTE3Y AOCITIIKEHHS.

OTtpumaHi pe3yJIbTaTh JTOCIHIKSHHS Ial0Th IT1JCTaBH 3pOOUTH TaKi BUCHOBKH:

VY nucepraiiii HaBEeJACHO TEOPETUYHE y3arajdbHEHHS Ta PO3B’S3aHHS HAYKOBOI
npobnemu Bukopuctans IKT sk 3aco0y GopmyBaHHS TOCTITHUAIBKAX KOMIETEHTHOC-
TEH CTapIIOKIIACHUKIB Y TIpoIieci PO IIbHOTO HABYaHHS XiMii.

1. 3a pe3ynpTaTaMu aHalli3y HAYKOBOI JITEpaTypy, HOPMATHUBHO-3aKOHOJIABUMX
JOKYMEHTIB 3’4COBaHO, 10 B 3arajbHiil cepeaHiil OCBITI MPIOPUTETHUM 3aBJIAHHIM €
OHOBJICHHS 3MICTY, (POpPM 1 METO/IIB OpraHi3allli HaB4YaIbHO-BUXOBHOI'O MPOLIECY; CTBO-
PEHHSI YMOB JUI TOCUJIEHHA MTPO(ECIitHOI OpleHTALlll YUHIBCHKOI MOJIOJII IUIIXOM 3a0€3-
nedyeHHs NpoUIBLHOTO HAaBUYaHHS Ta 1HIUBIAYaTbHOI OCBITHBOI TPAEKTOPIi PO3BUTKY Y-
HIB BIJMOBIIHO JI0 iXHIX OCOOMCTICHMX MOTpPEO, IHTEPECIB 1 3M10HOCTEM; MiABUILICHHS
SAKOCTI OCBITHBOTO Tporiecy Ha ocHOBI BrpoBa/ukeHHs IKT sk edexkTuBHOro 3acody
dbopMyBaHHs AOCTITHULIBKUX KOMIIETEHTHOCTEHN CTAPIIOKIACHUKIB.

Po3kpuTO TEOpETHKO-METOMYHI 3acaau Tporecy (GOpMYBaHHS JOCHITHUIIBKUX
KOMITETEHTHOCTEH y4YHIB y MpodiIbHOMY HaBYaHHI XiMii, 10 MICTATh JediHIMIHHUN
aHaJTI3 KJIIOYOBHUX IMOHATH AUCEPTAIlii, TEOPETUYHE OOIPYHTYBaHHS Mojiel (hOopMyBaHHS
JOCHITHUIIBKAX KOMIIETEHTHOCTEH CTAapIIIOKIACHUKIB y MPoIieci MpoQUILHOTO HAaBYaHHS
XiMii, CIPOEKTOBAaHYy CHUCTEMY JOCITITHUIIPKUX KOMIIETEHTHOCTEH CTapIIOKIaCHUKIB
3TiAHO 13 3aBIaHHAMH TPOIIHPHOTO HaBYaHHS Ximii, xapaktepuctuky IKT sk 3acoby
(opMyBaHHS AOCITITHULBKUX KOMIIETEHTHOCTEH yUHIB MPOPUIBHMX KJIACIB 3 XiMii.

2. IpyHTyr04nCh Ha (DYHIAMEHTAIBHHX iJ€SX KOMIIETEHTHICHOIO, OCOOMCTICHO-
TISUTBHICHOTO MIAXO/IB, HAYKOBUX 3acafaxXx NpOoQUIBHOIO HABYAHHS Ta BPaxOBYIOUU
0COOJIMBOCTI MOro peaizallii B MpoIeci HaBUaHHS XiMii, BA3HAYEHO KIIFOUOBE TMOHATTS
JNOCHIKEHHSI — JIOCHIAHULIbKI KOMIIETEHTHOCTI CTApIIOKJIACHUKIB Yy MNPOQPUILHOMY
HaBYaHHI XiMil — SK CHUCTeMHY MNpO(ecCiiiHO 30pIEHTOBaHY BJACTUBICTh OCOOMCTOCTI
y4HS, 1110 MOEIHYE B COO1 3HAHHSI, YMIHHSI, HABUYKH, JOCBIJl HABUYAIbHO-I0CI THUAIIBKOT
MISUIBHOCTI 3 XIMIi Ta MO3UTHUBHE IIHHICHE CTaBJIECHHS 10 HEl U BUABIAETHCA B I'OTOB-
HOCTI Ta 3/1aTHOCTI 3[1MCHIOBATH HABYaJIbHI XIMIYHI JOCIIDKEHHS 3 BUKOPHUCTAHHSIM
3arajibHOHayKOBHX, PUPOTHNYO-HAYKOBHX Ta CHEIIaTbHUX XIMIYHUX METO/IIB.

JloBeieHO, 1110 TOJIOBHOKO PYIIIHHOIO CHIIOK ()OPMYBAHHS Ta PO3BUTKY JOCIHIJI-
HUITBKUX KOMITETEHTHOCTEH YYHIB 3 XiMIi € HaBYAIBHO-JIOCIIIHUAIIbKA JISUTbHICTD, SKY
PO3TISIIAIOTH K JiSUTbHICTD, CTIPSIMOBAHY Ha OBOJIOIHHS CYO €KTUBHO HOBUM 3HAHHSIM
1 MPOBIITHUMHU HAyKOBHUMH METOJAMH HOTO OJIEpKaHHS, IO 3A1MCHIOETHCS 3TIIHO 3
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METOJIOJIOTIEI0 HAYKOBOTO JOCIIIKEHHS B OOpaHii Taily3i, a eTamd ii oprasizarii
BIJINIOBIIAOTh €TamaM oOpraHizaiii HayKOBO-JIOCHITHHUIIBKOI JisiibHOCTI. Ha ocHOBI
METOJIMYHO OOIPYHTOBAHOTO TOEAHAHHS TPAAWIIIMHMX Ta 1HHOBAIIMHMX TEXHOJIOTIN
YCTaHOBJICHO, 110 TPIOPUTETHUMHU YpouHUMH (hopmamu i opraHizailii € po3B’s3aHHA
HaBYAJILHO-JIOCITITHUIIBKUX 3a7a4 Ta IPOBEJCHHS 1a00paTOpHUX pOOiIT, a IPOBITHUMU
no3aypoyHUMHU (popMamMHu — XIMIYHI MPAKTUKYMH, HaBYAJIbHO-IOCIIAHHULIBKI MPOEKTH,
IHAWBIAyalbHI HaBUAIbHO-HAYKOBI JOCIIHKEHHSI, Y>)KUTKOBUM Ta JOMAIIHIA XIMIYHUN
EKCIIEPUMEHT, peai3alis SKUX JOLUIbHA MiJl Yac MPOBENEHHS (PaKyIbTaTUBHUX 3aHSThH
Ta B MO3AIIKUILHUX HAYKOBUX T'YpPTKaXx.

3. 3 ypaxyBaHHIM TEOPETHYHHUX TOJIOKEHbD IIOJI0 CTPYKTYpHU3allil KOMITETEHTHOC-
TEH, 3B 3Ky 3araJIbHONPEIMETHHUX Ta MPEIMETHUX KOMITETCHTHOCTEH, IUIIXIB (opMy-
BaHHS NPUPOTHIYO-HAYKOBUX KOMIIETEHTHOCTEH IIKOJIAPIB, CYTHOCTI Ta OCOOIMBOCTEH
PO3BUTKY XIMIYHHUX KOMIIETEHTHOCTEW CTapIIOKJIACHUKIB CIIPOEKTOBAHO CUCTEMY JIOC-
JTHALIBKUX KOMIIETEHTHOCTEH CTapIIOKIACHUKIB y TTPo(IbHOMY HaBYaHHI XiMii, 110
CKJIQJIA€EThCA 3 TPHOX T'PYIL: 3arajlbHOHAYKOBUX JTOCIIAHULIBKUX KOMIIETEHTHOCTEH, MOo-
B’SI3aHUX 3 OMAHyBaHHSM YHIBEPCATBHUX METOMIIB JOCIIKEHHS, TPUPOTHIUO-HAYKO-
BHX, III0 3a0€3eYYIOTh JIOCTIDKESHHS PeaIbHUX MPUPOIHUX 00’ €KTIB Ta B3a€EMO3B SI3KIB
MK HAMH, XIMIYHHX, SKi CIIPSIMOBaHI Ha OBOJIOJIHHS CIEIIaTbHAMH XIMIYHIMH METO-
JTaMH JTOCI1DUKEHHS.

JlocHiKeHO 3B’SI3KM MK PI3HUMH TpyNaMy CHUCTEMH JIOCIIAHHULBKHX KOMIIE-
TEHTHOCTEHN 1 BCTAHOBJICHO, 110 ()OPMYBAHHS OJHUX JOCHITHUIBKUX KOMIIETEHTHOCTEH
OTIOCEPEAKOBAHO 3yMOBIIIOE PO3BUTOK 1HIIUX, IO OTpedye 000py 3aco0iB (hopMyBaH-
HSl JTOCJITHUIIBKUX KOMIIETEHTHOCTEH CTapIIOKIACHUKIB Yy MPO(UILHOMY HaBYaHHI 3
ypaxyBaHHSIM B3a€EMOITIOB’SI3aHOTO PO3BUTKY BCIX TPhOX TPYI KOMIICTCHTHOCTEH 3
aKIICHTOM Ha TI 3 HHUX, SIK1 MalOTh HalOUIBIIE 3B’ A3KIB 3 IHIIMMU KOMIICTEHTHOCTSIMU Ta
MOKYTb YBaKaTUCh KIIFOYOBUMU JOCHTITHUIIBKUMHI KOMIIETEHTHOCTSIMHU.

4.V nucepraniiiHii po6oti BuokpemieHo 17 3aco6iB IKT, BukopucTaHHS SKHX
cinpusie  (HOpPMYBaHHIO JOCHTITHUIIBKUX KOMIIETEHTHOCTEH CTapIIOKJIACHUKIB Y
npodiTbHOMY HaBYaHHI XiMii, 3 SIKUX CIM 3aCc00iB 3arajbHOTO (EIEKTPOHHI TaOIHII;
3ac00M KOHTPOJIIO Ta CAMOKOHTPOJII0O HABUAIBHUX JOCSATHEHB; 3aCO0M CTBOPEHHS
MYJIBTUMEIIHHUX MPE3EHTAIlIN; MMONTYKOBI CUCTEMH 3arajlbHOTO MPU3HAUYEHHS; CUCTEMHU
OIATPUMKA HaBYaHHS;, TEKCTOBI PEJAKTOPH; XMapoO 30pPIEHTOBAHI 3acO0M MIATPUMKHU
CIUILHOI  HABYAIBHO-AOCIITHUIIBKOI  IISJIBHOCTI) Ta JECATh —  CIEMIaJIbHOTO
NpU3HAYeHH (aJanTUBHI aBTOMAaTH30BaHl HaBYajbHI CHUCTEMH 3 XiMii; BIpTyasbHi
XiMiUHI J1a0opaTopii; ENeKTPOHHI MEpPIOJUYHI CUCTEMHU; 3acO0M KOMIT FOTEPHOTO
MOJICIIOBaHHS XIMIYHUX MPOIIECIB; HABUAIbHI ITPU 3 XIMIi; HAayKOBO-TIOMYJISIpHI Ta
npodopieHTalllfHI XIMIYHI 1H(QOpMalliiiHI pecypcu [HTepHET; mporpamHO-METOAUYHI
KOMIUIEKCH HaBYAJIBbHOT'O MIPU3HAYEHHS 3 XIMil; TPEHAXKEPH Ta €JIEKTPOHHI IPAKTUKYMHU;
XIMI14HI ITOITYKOBI CUCTEMU; XIMIUHI PeIaKTOPH).

JloBeneHo, 1o Haioubi 3HauymM 3acodoM IKT popmyBanHs TOCTIAHULIBKUX
KOMIIETEHTHOCTEW € BIpTyalbHI XIMIuHI Jlaboparopli, sKi € JOIUIBHUMHU JUIs
dbopmyBaHHs HaANOLIBIIIOT KIJTBKOCTI JIOCITTHUATIEKUAX KOMIIETEHTHOCTEH
CTapIIOKJIACHUKIB Y MpoIieci MpoQLILHOTO HABYAHHS X1Mii.

4. Po3pobieHa Mojaens (opMyBaHHS JIOCTITHUIIBKIX KOMIICTEHTHOCTEH CTapIIio-
KJIACHUKIB Y npodiIpHOMY HaBuaHH1 Ximii 3acobamu IKT ckiiagaeTbest 3 TaKMX B3a€EMO-



15

OB’ s13aHUX OJIOKIB: I[UIBOBOTO, KOMIIOHEHTH $IKOTO BH3HAUYAIOTh METYy (POpMyBaHHS
JOCTITHUIIBKUX KOMIIETEHTHOCTEH crapiiokiacHukiB 3acobamu IKT; koHmentyaisHO-
ro, 10 BiZoOpakae CydacHi MiAXOAX A0 BIPOBAKEHHS KOMIIETEHTHICHOTO MIXOIYy B
npodiTbHEe HaBYaHHS XiMii; TEXHOJOTIYHOTO, SIKUi MICTHTh KoMruiekc 3aco0iB IKT ¢op-
MYBaHHS JOCJITHUIIBKAX KOMITIETEHTHOCTEH CTAPIIOKIACHUKIB Y IPOD1IIHHOMY HaBYaH-
HI XIMIi, B3a€MOIIOB’3aHy 3 METOAaMH MpO(UILHOIO HaBYaHHA XiMii Ta (opMamu
Opraizanli HaBYaJIbHO-AOCIITHUIBKOI TISTTbHOCT] YUHIB 3 XIMIi; {IarHOCTUYHO-PE3YJIb-
TaTUBHU, 1110 PETIPE3CHTYE MPOrHO30BAHUI PE3yIbTaT 3aCTOCYBAHHS MOIEIIL.

Kommnonentamu Mozeni, 1o 3a0e3neuyroTh B3a€EMO3B 30K yCiX OJIOKIB, € 1H(OP-
MaIlifHO-KOMYHIKaIlliHI TEXHOJIOT1i, METOIOJIOTTUHl MiAXO0AU (CUCTEeMHHM, OCOOUCTIC-
HO-A1SUTbHICHUM, KOMIIETEHTHICHUMA, KOTHITUBHHIA) Ta MPUHILIMIM (3arajlbHOAUJAKTUYHI
Ta KOHKPETHOAMIAKTUYHI — PO ILHOTO HABYaHHSI Ta HABYAHHS X1Mii).

5. Meroauka BuxopuctanHs IKT sk 3aco0y QopmyBaHHS TOCHTITHUIIBKUX
KOMITETEHTHOCTEH CTapIIOKJIACHUKIB Y TPOodIIbHOMY HaBYaHHI XiMIi CKJIQJa€ThCs 3
IIJTbOBOTO OJIOKY ((hopMyBaHHS JOCTIAHUIIBKAX KOMIIETEHTHOCTEH Y4HIB), 3MICTOBOTO
(HaBYaHHS OCHOB KUIBKICHOTO XIMIYHOTO aHami3y $K YHIBEPCATBHOTO IJISl PI3HUX
XxiMiuHUX TpodmiB Kypcey) 1 TexHomyoriunoro (3acodom IKT, meromum Ta dopmu ix
BUKOPUCTaHHS B IPOD1ITBHOMY HaBYaHHI XIMii).

ExcnepruMeHnTanbHa mepeBipka po3po0JeHOi METOJUKU y (opMi MOCITIIOBHOTO
MeIarOTi9YHOTO EKCIIEPUMEHTY Ta Pe3yIbTaTH CTATUCTUYHOTO OTIPAIIOBAHHS OTPUMAHUX
JAHUX TIATBEPAWIN NPUIYLIEHHS MO0 BIACYTHOCTI B PO3NOJUI YUYHIB KOHTPOJIBHHUX
Ta EKCIIEPUMEHTAIBHUX TPYIl CYTTEBUX PO3ODKHOCTEH Ha MOYATKy EKCIEPHUMEHTY 3a
piBHAMH c(HOPMOBAHOCTI IPYIl TOCIIJHUIBKUX KOMIIETEHTHOCTEH (JPenm = 0,943; 1,751
Ta 1,243 1y 3aralbHOHAYKOBUX, NPUPOJHUYO-HAYKOBUX 1 XIMIYHUX JOCIIAHUIIBKHX
KOMITETEHTHOCTEH BIIMOBITHO) 1 CUCTEMHU JIOCHITHUIIBKMX KOMIIETEHTHOCTEH 3arajiom
((%ewn = 0,884) Ta 3acBigummyM HasBHIiCTH 3Hauymumx Ha piBui 0,01 po3OixHOCTEH 3a
pIBHSIMH  C(DOPMOBAHOCTI CHUCTEMH JOCHTITHUIIBKUX KOMIIETEHTHOCTEH 3arajioMm
(%ewn = 11,470) Ta 3Hauymumx Ha piai 0,05 BigMiHHOCTEH 3a piBHAMHU C()OPMOBAHOCTI
XIMIYHMX ~JOCHIZHMIBKAX KOMIIETEHTHOCTEN ()ewn = 8,649) mmicis 3aBeplueHHs
MIEIarOriYHOTO EKCIIEPUMEHTY, IO MIATBEPIIIO TIOTE3Y AOCIIHKCHHS.

BukoHane Aocai/DKeHHS HE BHUYEPITY€E BCIX aCMEKTIB aHATI30BaHOI ITPOOJICMH.
[Tonanbii HayKOBI MOLIYKH ii pO3B’si3aHHS JOLUIbHI 32 TAKUMHU HANpsIMaMH: PO3poOKa
METOMKNA BUKOPUCTAHHS E€KCIIEPTHUX CHCTEM SIK 3aco0y y3araJbHEHHS Ta CHUCTEMa-
TU3alll B HAaBYaHH1 XIMii; po3po0OKa aJanTUBHUX CUCTEM HABYAHHS XIMIi; IPOEKTYBAHHS
CUCTEMH XMapo 30PIEHTOBAHMX BIPTYaJbHHUX XIMIYHHMX JaOopaTopiil 1 po3poOka MeTo-
VKA X BUKOPUCTAHHS; TEOPETUKO-METOAWYHI 3acaJy TPOEKTYBaHHS KOMII FOTEPHO
30pIEHTOBAHOTO cepeoBUIla MPodeciiHOT MiArOTOBKA MAaHOYTHIX YUUTEIB XIMIi.
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Ha miyicraBi aHammizy HayKoBOi JiTepaTypH PO3KPUTO TEOPETUKO-METOIUYHI 3aca-
U mporecy (OpMyBaHHS JTOCHITHUIIBKUX KOMIIETGHTHOCTEH YYHIB Y TpodiIbHOMY
HaBYaHHI XiMii, BU3HAYEHO 3MICT, CTPYKTYPYy Ta OCOOJIMBOCTI CUCTEMH JTOCIITHUIIBKIX
KOMIIETEHTHOCTEW CTApIIOKIACHUKIB 3T1AHO 13 3aBJaHHIMH PO UIHLHOTO HAaBYAHHS Xi-
Mii; BUSIBJICHO Ta CXapaKTEPU30BaHO 1H(HOPMAIIITHO-KOMYHIKAIIITHI TEXHOJIOTI SIK 3aci0
(opMyBaHHSI JOCIITHUIBKUX KOMIIETEHTHOCTEM y4YHIB MPOQPUIBHUX KJaciB 3 Ximii. Y
JOCHIJKEHHI TEOPETUYHO OOIPYHTOBAHO MOJIENb (POPMYBaHHS TOCIIAHULBKUX KOMIIE-
TEHTHOCTEW CTapUIOKJIACHUKIB y NMPO(UILHOMY HaBYaHHI XiMIi; po3po0JIEHO Ta eKcIie-
PUMEHTAIBHO MEPEBIPEHO METOAMKY BHKOPHCTaHHS 1H(OpMaLIHO-KOMYHIKAIIHUX
TEXHOJIOTIH 5K 3ac00y (popMyBaHHS JOCIIHUIIBKAX KOMIIETEHTHOCTEH CTapIIOKIaCHH-
KIB y Ipoueci npopuIbHOr0 HaBYaHHS XIMii; YIPOBAI)KEHO KOMIIOHEHTH PO3pPOOJIEHO1
METOAMKH (KOMIT FOTEPHO 30pi€EHTOBAHUMN (PaKyJIbTaTUBHUM Kypc ,,OCHOBU KUIbKICHOTO
XIMIYHOTO aHami3y”’, JIOKaJi30BaHy BIpTyallbHy XiMiuHy Jlabopatopito Virtual Lab, mo-
nynbs VlabEmbed cuctemu Moodle) y mporiec mpodiuibHOro HaB4aHHS XiMii y 3aKiIaaax
3arajabHOI CEPETHBOT OCBITH.

Kniouosi cnosa: indopmaiiiitHo-KOMYHIKaIIHHI TEXHOJIOT11, TpodiTbHe HABYaAHHS
XiMii, crucTeMa JIOCTITHUIBKUX KOMIIETCHTHOCTEH CTapIIOKIACHUKIB, MOJICTL (hopMy-
BaHHS JIOCIITHUIIBKIX KOMIIETEHTHOCTEH CTapIIOKIACHUKIB Y TPOGIIPHOMY HaBYaHHI
ximii 3aco0amu 1H()OPMaLIHHO-KOMYHIKALIMHUX TE€XHOJIOT1H, METOJAMKA BUKOPUCTAHHS
1H(pOpMAaILIITHO-KOMYHIKAI[IMHUX TEXHOJIOTIH SIK 3aco0y (OpMyBaHHS JOCIITHULBKUAX
KOMIIETEHTHOCTEN CTapUIOKJIACHUKIB Y NpOo(QUIbHOMY HaBYaHHI XIMIi, KOMII IOTEPHO
30pi€EHTOBAHUHN (PAKyJIbTAaTUBHUI Kypc, BIpTyajbHa XiMIYHa JabopaTopis, MOIYJb
VlabEmbed cuctemu Moodle 1 miaTpuMKy HaBUYaIbHUX XIMIYHUX JTOCTIIKEHb.

Heuyunypenko I1. II. HWHpopMannoHHO-KOMMYHUKALMOHHBIE TEXHOJIOIMU
KaK cpeacTBO (popMUPOBaHHMS MCCJIEI0BATEJHCKMX KOMIIETEHTHOCTEH cTapiie-
KJIACCHMKOB B NPO(uibHOM 00y4eHun xumuu. — Ha npaBax pykonucu.

Jluccepranusi Ha COMCKAHUE YYEHOM CTENEHW KaHAWAATa MeJarormyecKux Hayk
no crenuanbHoctd 13.00.10 — mHpOPMAIIMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHU B
oopazoBanuu (01 — OOpazoBanue/llenaroruka). — ['ocymapcTBeHHOE YUpeKIIEHUE
,,J[yTaHCKWI HaIMOHAIBHBIN yHUBepcuTeT nMeHHu Tapaca I[lleBuenko”. — CtapoOemnseKk,
2017.

Juccepranmonnas paboTa mnocBsimieHa Mpodieme ucrnonb3oBanuss HMKT kax
cpeacTa (hOpMHUPOBAHUS HCCIEI0BATEIBCKUX KOMIETEHTHOCTEN CTapIIEKIACCHUKOB B
nporecce NpopuIbLHOIO 00yUYEeHUS XUMUH.

Ha ocHoBe aHaim3a Hay4yHOW JUTEPATypbl PACKPBITHI TEOPETUKO-METOIUUECKUE
OCHOBBI Tpolecca (POPMHUPOBAHUS UCCIIEAOBATEILCKUX KOMIIETEHTHOCTEN y4aluxcsl B
npodUIbHOM O0YYEHHH XMMMH, OIPEJIENICHbI COIEpPIKaHue, CTPYKTypa U OCOOEHHOCTH
CUCTEMBI MCCIIEA0BATEIBCKAX KOMIIETEHTHOCTEN CTAPIIEKIACCHUKOB COTJIACHO 3aJaHH-
M MIPOQUIBHOTO 00YUEHHS] XUMUH; BBISIBJICHBI M OXapaKTEepPU30BaHbl HH()OPMAITMOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJIOTUM KaK CPEICTBO (OPMHUPOBAHMS HCCIIEIOBATEIBLCKUX
KOMIIETEHTHOCTE! yyaruxcsi mpo(uiibHbIX KJIACCOB MO XUMHHU. B rccnenoBannu teope-
THYECKH O0OCHOBaHa MOENbh (POPMHPOBAHUS HCCIEIOBATENBLCKIUX KOMIIETEHTHOCTEH
CTapIICKJIACCHUKOB B MPO(OUIHLHOM O0yUEHUH XUMHUH; pa3padoTaHa v SKCIIEPUMEHTAITb-
HO NPOBEPEHAa METOAMKA HCIOJb30BaHMs MH()OPMAIUMOHHO-KOMMYHUKALIMOHHBIX TEX-
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HOJIOTHI Kak cpencTBa (hOpMUPOBAHUS UCCIIEAOBATEILCKUX KOMIIETEHTHOCTEH cTapiiie-
KJIACCHUKOB B Ipoliecce MPOGUIbHOTO 00y4YeHUs XUMUH; BHEJPEHBI KOMIIOHEHTHI pa3-
paboTaHHOW METOMUKU (KOMITBIOTEPHO OPUEHTUPOBAHHBINM (DaKyIbTaTUBHBIA Kypc
,»OCHOBBI KOJMYECTBEHHOI'O0 XMMHUYECKOIO aHaun3a’, JOKAIU30BAHHYIO BUPTYaAIbHYIO
XUMHYECKYI0 Jtaboparoputo Virtual Lab, momgyne VlabEmbed cuctemsr Moodle) B mipo-
1ecc NpopuIbHOrO 0OYUYEHUSI XUMUH B YUPEKIACHHS 00I1IET0 CpeiHero 00pa3oBaHusl.
Knrouesvie cnosa: wHbOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH, TPO-
bunbHOE 00yYeHHE XUMUH, CHCTEMa HCCIEI0BATEIbCKUX KOMIIETEHTHOCTEH CTapiiie-
KJIACCHUKOB, MOJIEb (POPMUPOBAHUS UCCIIEIOBATEIbCKUX KOMIIETEHTHOCTEU CTapiiie-
KJJACCHUKOB B MPO(QHUILHOM 00yUYEeHUN XUMHUU CPEACTBaMU NMH(OPMAITMOHHO-KOMMYHH-
KaIlMOHHBIX TEXHOJIOTHH, METOJIMKA WCIOJIb30BaHU WH(OPMAIMOHHO-KOMMYHHUKAIIN-
OHHBIX TEXHOJIOTHH Kak cpeacTBa (hOPMUPOBAHUS HCCIICIOBATEIBCKIMX KOMIICTEHTHOC-
TEl CTAapIIEKJIACCHUKOB B MPOPUILHOM OOYYEHUH XUMHH, KOMITBIOTEPHO OPUEHTUPO-
BaHHBIA (PAKYJIBTATUBHBIM KypC, BUPTyaJibHAs XHMHUYECKas J1a0opaTopuisi, MOAYb
VlabEmbed cuctembsr Moodle mist moaaepKku yueOHbIX XUMAYECKUX UCCIICI0OBAaHUH.

Nechypurenko P. P. Information and communication technologies as a tools
of formation of senior pupils’ research competencies in the chemistry profile
learning. — The Manuscript.

The thesis for the degree of Candidate of Pedagogical Science, in specialty
13.00.10 — Information and Communication Technologies in Education
(01 — Education/Pedagogics). — State Institution ,,Taras Shevchenko National University
of Luhansk™. — Starobilsk, 2017.

While solving the scientific problem of using the information and communication
technologies as tools for forming the senior pupils’ research competencies in the
chemistry profile learning, the following main results are obtained: the theoretical
analysis of the problem of formation of senior pupils’ research competencies in the
chemistry profile learning is performed; the system of senior pupils’ research
competencies in the chemistry profile learning is designed; the ICT tools for chemistry
learning, which will contribute to the development of pupils’ research competencies, is
defined; the model of formation of senior pupils’ research competencies in the chemistry
profile learning using ICT is theoretically grounded and developed; the methodic of
using information and communication technologies as tools of forming the senior pupils’
research competencies in the chemistry profile learning (consists of three main blocks:
the target — the formation of senior pupils’ research competencies, the content — the
study of the basics of quantitative chemical analysis as a universal course for various
chemical profiles, the technology — ICT tools, methods and forms of their usage in the
chemistry profile learning) is developed and its effectiveness is tested by the experiment.

The scientific novelty and the theoretical value of the obtained results contain the
following: the author grounds theoretically and develops for the first time the next
points: the model of formation of senior pupils’ research competencies in the chemistry
profile learning using ICT, that consists of the target block (contains components that
determine the purpose of the model — the formation of research competences using ICT),
the conceptual one (reflecting modern approaches to the implementation of the compe-
tence approach in the chemistry profile learning, it includes the normative documents,
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the chemistry learning content, the expert evaluation as a main tool of selection and the
designed system of senior pupils’ research competencies in the chemistry profile
learning), the technological one (that contains the system of ICT tools for formation of
senior pupils’ research competences in the chemistry profile learning, which is correlated
with the methods of the chemistry profile learning and the forms of organization of pu-
pils’ educational and research activities in chemistry, and identifies the ways to achieve
the goal of the model) and the diagnostic-resulting one (that contains the predicted result
of the model application — to increase the level of formation of senior pupils’ research
competencies in the chemistry profile learning, and a set of the evaluation criteria, the
indicators, the levels of research competences and the tools for diagnosing the formation
of senior pupils’ research competencies that is designed to establish the efficacy of the
achieving results); the system of senior pupils’ research competencies in the chemistry
profile learning, which includes three groups: 1) the general scientific competencies
related to the mastery of the universal research methods that are necessary for the
research activity in any scientific discipline; 2) the natural science competencies related
to the research of real natural objects and their interconnections, and that are necessary
for the research activities in the field of Natural Sciences; 3) the chemical competencies
related to the mastery of special chemical research methods that are necessary for the
research activities in different branches of chemistry; the author improves the forms,
methods and tools of formation of senior pupils’ research competencies by means of
development and implementation of computer-oriented teaching aids; the author
continues the further development of scientific ideas about ways and tools of
informatization of educational process in institutions of general secondary education; the
structure and content of senior pupils’ research competencies; ICT as a tools of
formation of senior pupils’ research competencies; theoretical and methodical principles
of chemistry profile learning; criteria, indicators and levels of formation of the senior
pupils’ research competencies in the chemistry profile learning using ICT.

The practical significance of the thesis research’s results is as follows: the metho-
dic of using the information and communication technologies as tools for forming the
senior pupils’ research competencies in the chemistry profile learning is developed and
implemented; the computer-oriented elective course ,,Basics of quantitative chemical
analysis” for 10 grade pupils of specialized schools and appropriate teaching and metho-
dical support (in particular, that includes the virtual laboratory workshop, the electronic
teaching aids, the means for diagnosing the pupils’ knowledge) are developed and
implemented, the virtual chemical laboratory ,,Virtual Lab” is localized in Ukrainian;
Moodle plugin VlabEmbed for supporting the chemical learning research is developed.

The thesis results can also be used for the organization of chemical learning
research in the secondary and higher school using ICT, in the process of professional
training and retraining of chemistry teachers; in self-education activity of senior pupils.

Key words: ICT, chemistry profile learning, senior pupils’ research competencies,
model of formation of senior pupils’ research competencies in the chemistry profile
learning using ICT, methodic of using ICT as a tools of forming the senior pupils’
research competencies in the chemistry profile learning, computer-oriented elective
course, virtual chemical laboratory, Moodle plugin VlabEmbed to support the chemical
learning research.



