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1. DopmyBaHHS JOCiIHALIBKOI KOMIIETEHTHOCTI YUHIB C€peIHbOI KOJIX Y IIPOLeCi HaBYaHHS (Pi3uKu 3acobamu
iH(popMaLiTHO-KOMYHIKaLliTHMX TEXHOJIOTIN

2. Formation of research competence of secondary school students in the process of teaching physics by means of
information and communication technologies

Pedepar:

1. Y puceprauii npoBeneHO rIMOOKUI aHai3 BITYM3HIHOTO Ta 3apyOiKHOTO NOCBiAY on0 GOpMYyBaHHS
IOCJIiIHALIBKOI KOMIIETEHTHOCTI Ta OpraHisalii OCBITHbOrO npouecy 3 ¢pisuku. BpaxosaHo peanizauiio KoHunenmii
HoBoi ykpaiHcpKoi 1Koy Ta iHTeHCUBHICTD NpoleciB nudpoBsisalii cycninbersa i ocBitTu. Ha ocHOBI 11bOro
3/1ifICHEHO TeOpeTUYHEe OOIPYHTYBaHHS Ta €KCIIEPUMEHTAJIbHY I1E€PEBIPKY NI€JaroriYyHux yMoB (POPMYBaHHS

IOCJIi IHULIBKOI KOMIIETEHTHOCTI Y4HiB CepeHbOI KON y IPOLeCci HaBYaHHS (i3MKU 3a JOMOMOTOI0



iH(popMaLiIHO-KOMYHIKaLiTHMX TEXHOJIOTi!. HaykoBa HOBU3HA [OCIIKEHHS II0JIIra€e B TOMY, 10 BIIepLIe
TEOPeTUYHO OOIPYHTOBAHO NeJaroriydi yMmoBu OpMyBaHHS AOCTiTHNULIBKOI KOMIIETEHTHOCT] YYHIB cepeIHbO1
IIKOJIM Y IIpoLeci HaByaHHs Qi3uKu 3acobamu iHpopMaliliHO- KOMYHIKallitHUX TEXHOJIOTi (3a6e31e4eHHs
BMOTHMBOBAHOCTI [10 MiJBUIIEHHS PiBHS C(OOPMOBAHOCTI JOCIiAHUIBKOI KOMIIETEHTHOCTI YYHIB CEpEeAHbOI KON Y
npoueci HaByaHHS Qi3nKy 3acob6amu iHOpMaLiiHO-KOMYHIKaLifHUX TEXHOJIOTII; ONlaHyBaHHS Y4HIMHU 3aco6iB IKT
MiATPUMKU HaBYaJIbHUX BiI3UYHUX JOCIiIKEeHb; CTBOPEHHS iIHTEPAKTUBHOTO JOCIiAHUIILKOTO OCBITHBOTO
IIPOCTOPY); PO3P0O0JIEHO MOZENb peasidaliii nejaroriyHuX yMOB, 110 CKIaAAa€ThCs 3 METO0JI0TIYHO- LIiTbOBOTO,
3MiCTOBHO-TEXHOJIOTIYHOrO Ta IiarHOCTUKO-PE3YyIbTATUBHOTO 0JIOKiB; yTOYHEHO IOHATTS «IOCIiIHUIbKA
KOMITETEHTHICTb y4YHIB 3 Qi3UKN» Ta TEOPETUYHI BUSHAYEHHS TAaKUX TEPMiHIB SIK «<KOMIIETEHTHICTb» 1 «JOCIiIHNIIbKA
KOMIIETEHTHICTb»; yIOCKOHasIeHO GopMU i MeToM HGOPMYyBaHHS AOCIITHUIBKOI KOMIIETEHTHOCT] YYHIB CE€peHbO]
IIKOJIM Y NpOoLeCi HaBYaHHS (i3uKU 33 JONOMOrol0 iHpOopMaLillHO- KOMYHIKaLiliHUX TEXHOJIOTIH, @ TAKOXK
CTPYKTYPY BipTyasIbHOTO TOCJIZHUALILKOTO OCBITHHOTO IIPOCTOPY; KOHKPETU30BAHO CTPYKTYPY HOCIIiIHULILKOI
KOMIIETEHTHOCT] y4HiB 3 ¢i3uKH, 0 BKJII0OYa€ KOTHITUBHUM, OllepaliiiHO-[isyIbHICHU, IHHICHO- MOTUBALitHU Ta
pedeKCUBHNI KOMIIOHEHTH; BUBHAYEHO KPUTEPIi, IOKa3HUKU Ta PiBHI C(POPMOBAHOCTI AOCIiIHULBKOI
KOMIIETEHTHOCTI y4YHiB C€pPeHbO] KON Y NPoLeci HaBYaHHS (i3uKy 3acob6amu iHGOpMaLifHO-KOMYHIKaLiHHAX
TEXHOJIOTIH; 3aIIPOIIOHOBAHO Kiacugikaliiio Hu@ppoBUX OCBITHIX PECYpCiB 3aJI€5KHO Bifl X TUIAKTUYHUX
MOXJIMBOCTEH; NOCiIKEHHSI CIIPUSIIO MOAAJBIIOMY PO3BUTKY HAYKOBUX YsIBJIEHD [P0 GOPMU, METOIY Ta YMOBU
(opMyBaHHS AOCiJHULBKOI KOMIIETEHTHOCTI YUHIB C€PEIHbOI MIKOJIX Y IPOoLieCci HaBYaHHS (Pi3MKU 3a JOIIOMOTOI0
iHpopMaliiiHO-KOMYHIKaLlifHUX TEXHOJIOTIH Ta OCy4aCHEHHIO BipTyaJIbHOTO OCBITHBOT'O TPOCTOPY 3aKJIaIiB
3arajibHoOi cepeHbOoi OCBIiTH. [IpakTUYHEe 3HAaYEHHS LOCIIIIPKEHHS [0JIra€e y BIOCKOHAJIEHHI OCBITHBOTO MPOLECY 3
(disuKy y 3aKjIafiax 3arajabHoi cepeiHboi OCBITHU. Lle mocIrHyTo Hacamnepe 4epes peasisallilo efaroriYHux yMmoB
(opMyBaHHS AOCIiIHULBKOI KOMIIETEHTHOCTI YUHIB C€PEIHbOI MIKOJIN Y IIPOLieCi HaBYaHHS (Pi3MKU 3a JOIIOMOTOI0
iHopmaniitHO- KOMYHIKalifHUX TEXHOJIOTIN. Y pamMKax JOCiIyKeHHS CTBOPEHO KOMILIEKC LM(POBUX OCBITHIX
pecypciB, 1[0 JONOMAararTh YUYHSIM Kpalle oraHyBaTy Qi3uyHi KOHIeN1ii, po3po06JeHO Ta BIPOBAKEHO TEMATUKY
HaBYaJIbHUX IPOEKTIB 3 (Pi3MKU Ta 30IIMUT 3 BipTyaJlbHUMHU J1abopaTopHUMHU pobdoTtamu «LJudpOBa Ppizuka».
Bak/IMBUM IPAKTUYHUM PE3yJIbTATOM € CTBOPEHHS IM(POBOTO NOCIIIHUIBKO-OPiEHTOBAHOTO OCBITHBOTO
IIpocTopy mif Ha3Bowo «Quantum_Lab» y BunbaciBcbkoMy OIIOPHOMY 3aKJlafii 3arajibHoi cepeHboi ocBiTu. Ha
OCHOBI aHali3y yKpaiHChKUX i 3apyODKHUX HAYKOBUX JI>KepeJl 6yJI0 BUBHAUEHO CYTHICTb IIOHSTTS «OCIiAHUIbKA
KOMIIETEHTHICTb Y4HiB 3 (i3uku». BapTo 3a3Ha4UTH, 1110 B KOHTEKCTI 1IbOTO [OCJiIKEHHS JOCTiAHULIbKA
KOMITETEHTHICTb y4HiB 3 (i3uKu po3yMieTbcs Ik chopMOBaHa CUCTEMA SIKOCTEH iHANBINA, 110 3a6e3redye BijibHe
OIIaHyBAHHS NOCJiTHULPKIMY HABUYKaMU Ta BMIHHSMY; 30ATHICTb ¥ TOTOBHICTb O CAMOCTIMHOTO MTOMIYKY
PO3B’I3aHHS HOBUX [TPOOJIEM; CUCTEMATU30BaHE BIIPOBAI)KEHHS HAOYTUX JOC/iIHALBKMX 3HaHb HA IIPAKTULL;
MOTHBALiSl Ta TOTOBHICTb 10 BIOCKOHAJIEHHS BIIPOBAKEHOI JOCIIIHULBKOI OisiIbHOCTL. OXapakTepu30BaHO
CTPYKTYPY HOCJIiHULIbKOI KOMIIETEHTHOCTI YYHIB cepelHbOI IIKOJIX Y IIpolieci HaByaHHS (Pi3rKU 3a I0IIOMOT0I0
iHpopmalifiHO- KOMYHIKallilHAX TEXHOJIOTIH, 10 CKJIAJAEThCS 3 YOTUPbOX B3a€MOIIOB I3aHUX KOMIIOHEHTIB!
KOTHITABHOTO, ONepalifHO-AislJIbHICHOTO, LIIHHICHO-MOTMBALIIMHOTO Ta PePJIEKCUBHOTO. [IJ1g OL[iHIOBaHHS PO3BUTKY
KOKHOTO CTPYKTYPHOT'O eJleMeHTa 6yJI0 po3p00JIeHO Ta TEOPEeTUIHO OOIPYHTOBAHO TaKi KpUTEPii: KOTHITHBHO-
111ppoBU, MOTUBALINHUM, LOCTIAHUIIBKO-isIbHICHUI i pedaekcuBHUN. [[J11 KpUTepiiB BUBHAYEHO MTOKA3HUKH,
11O BiJ[IOBiZAIOTh TPHOM PiBHSIM — BCTYIIHOMY, 6a30BOMY Ta JOCJiIHULIBKOMY. [IpOBefileHe eKCIIepUMEHTAJIbHE
IOOCJIIKEHHS MigTBEPIAUIIO PE3yJIbTaTUBHICTb BIIPOBAIKEHUX NIE€JarOriYHMX YMOB (POPMYBAHHS TOCIiAHULBKO]
KOMITETEHTHOCTI MIKOJISIPIB i yac BUBYEHHS ¢i3uku i3 3acTocyBaHHIM IKT. B ekcriepumeHTanbHUX rpymax 6yyo
3a(ikCOBaHO 3HaYHe MOKpalleHHs [I0Ka3HUKIB JOCJIiI)KYBAaHOT O N1earoridyHoro sIBUMIA, TOJi SIK Y KOHTPOJIbHUX
rpynax 3MiHU BUSBUIINACS He3HaYHUMU. OCHOBHI I10JIOXKEHHS, pE3yJIbTaTH 1 BUCHOBKY AUCEPTALiliHOI pOO0OTU
MOXYTb OYTH BUKOPUCTAHI yUYNTEJISIMU 3aKJIaZiB 3arajibHOI cepeHbOi OCBITH, BUKJIaZauaMu 3aKJIaziB npodeciiiHoi
Ta BUILOI OCBITH, HAYKOBLISIMU [1J151 TIOJAJIbIIOTO OOI'PYHTYBAaHHS TEOPETUYHUX | METOIUYHMX 3aCaf] TOLIO.

2. The dissertation provides an in-depth analysis of domestic and foreign experience in the formation of research
competence and organization of the educational process in physics. The implementation of the Concept of the
New Ukrainian School and the intensity of the processes of digitalization of society and education are taken into



account. On this basis, theoretical substantiation and experimental verification of pedagogical conditions for the
formation of research competence of secondary school students in the process of teaching physics with the help
of information and communication technologies were carried out. The scientific novelty of the research is that for
the first time the pedagogical conditions for the formation of research competence of secondary school students
in the process of teaching physics by means of information and communication technologies are theoretically
substantiated (providing motivation to increase the level of formation of research competence of secondary school
students in the process of teaching physics by means of information and communication technologies; mastering
by students of ICT tools to support educational physical research; creating an interactive research educational); a
model for the implementation of pedagogical conditions has been developed, consisting of methodological and
target, content and technological, and diagnostic and resultative blocks; the concept of «students' research
competence in physics» has been clarified, as well as the theoretical definitions of the terms «competence» and
«research competence»; the forms and methods of forming the research competence of secondary school
students in the process of teaching physics with the help of information and communication technologies, as well
as the structure of the virtual research educational space have been improved; the structure of the research
competence of students in physics, including cognitive, operational, motivational and reflective components, has
been specified; the criteria, indicators and levels of formation of the research competence of secondary school
students in the process of teaching physics physics using information and communication technologies have been
determined; a classification of digital educational resources has been proposed depending on their didactic
capabilities; the study contributed to the further development of scientific ideas about the forms, methods and
conditions for the formation of research competence of secondary school students in the process of teaching
physics using information and communication technologies and the modernization of the virtual educational space
of general secondary education institutions. The practical significance of the research is to improve the
educational process in physics in general secondary education. This was achieved primarily through the
implementation of pedagogical conditions for the formation of research competence of secondary school students
in the process of teaching physics using information and communication technologies. The study created a set of
digital educational resources that help students better master physical concepts, developed and implemented
topics for physics learning projects and a notebook with virtual laboratory works «Digital Physics». An important
practical result is the creation of a digital research-oriented educational space called Quantum_Lab in the
Bilbasivka Basic Institution of General Secondary Education. Based on the analysis of Ukrainian and foreign
scientific sources, the essence of the concept of «research competence of students in physics» was determined. It
is worth noting that in the context of this study, the research competence of physics students is understood as a
formed system of individual qualities that ensures free mastery of research skills and abilities; ability and readiness
to independently search for solutions to new problems; systematic implementation of the acquired research
knowledge in practice; motivation and readiness to improve the implemented research activities. The structure of
the research competence of secondary school students in the process of teaching physics with the help of
information and communication technologies is characterized, consisting of four interrelated components:
cognitive, operational and activity, value-motivational and reflective. To evaluate the development of each
structural element, the following criteria were developed and theoretically substantiated: cognitive and digital,
motivational, research and activity, and reflective. For the criteria, indicators corresponding to three levels -
introductory, basic and research - have been identified. The conducted experimental study confirmed the
effectiveness of the implemented pedagogical conditions for the formation of students' research competence in
the study of physics with the use of ICT.
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