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1. TeopeTuKO-MeTOOWYHI 3acaiy HABYAHHS KBAaHTOBOI ¢i3uKu B Jinei

2. Theoretical and methodological principles of teaching quantum physics in high school

Pedepar:

1. Y puceprauii Briepiue 3aporoHOBaHO METOJUYHY CUCTEMY KOMIIETEHTHICHO OPi€HTOBAHOTO HaBUYaHHS KBAaHTOBOI
¢di3uku B 3aKyagax cepenHboi ocBitu Il cTyneHs: Ha OCHOBI PO3BUTKY KPUTUYHOTO MUCJIEHHS 3 BUKOPUCTAHHSIM
iHHOBaLITHUX OCBIiTHIX T€XHOJIOTIi. YIleplle 3alpOIIOHOBAHO HANIPSIMU [IPAKTUYHOI peani3alii MeTOOUYHOI CUCTEMU
yepes3 3aCTOCYBAHHS CYyYaCHUX KOMIIETEHTHICHO OPi€HTOBAaHUX TE€XHOJIOTiNl HaBYaHHSI: PO3BUTKY KPUTUYHOTO
MUCJIEHHS, MOOLIbHOTO HaBYaHHS, iIHTEPAKTUBHUX TEXHOJIOTi KOONIEPATUBHOTO HABYaHHSI, 3MilIaHOTO HaBYaHHS. Y
PaMKax [1aHOi METOMYHOI CCTEMH 3aIIPOIIOHOBAHO HOBY MOJEJIb BUBUEHHSI KBAHTOBOI (i3MKH, 110 CIIOBimye
TifOTEeTUKO-AEeyKTUBHY KOHILIEILIO MMi3HAHHS, 3aCHOBAHY Ha KPUTUYHOMY pallioOHali3Mi. YIiepiie 3alporoHOBaHO
CTPYKTYpPYy IPE€JMETHOI KOMIIETEHTHOCTI 3 KBAHTOBOI (Pi3MKH, SIKa BPAXOBYE OCOOMCTICHY Ta COLiaIbHY 3HAYMMICTh
KOMIIETEHTHOCTI /1151 Y4HIB JlilleiB. YIiepiie 3anpornoHOBaHO peasi3aliilo TEXHOJIOTII 3MIllIaHOTO HaBYaHHS Yepes

iHTerpario Mopesel «eJIeKTpPOHHE HaBYaHHs JOIOBHIOE aynuTopHe» (face-to-face driver) Ta «4epryBanHs



€JIEKTPOHHOTO i TpaaulifiHoro» (rotation). Buxopucrano Google Classroom B sxocTi LMS (Learning Management
System). [TokazaHo, 1m0 3actocyBaHHs Classroom [103BOJIs€ 3aCTOCOBYBATH MOOiIbHE HAaBYAHHS Ta 3MilllaHe
HaBYaHHS SIK XMapHO OPi€HTOBAaHUX TEXHOJIOTii. 3a moromoroio Classroom Mo6isibHE HaBYaHHS CTA€ He JINIle
METOAVNYHUM MiTX0J0M i3 3aCTOCYBaHHS MOOINbHUX MPUCTPOIB Ta BifIOBIJHUX NOJAHKIB, 8 TEXHOJIOTIEIO, 1110 Ma€
BCi 03HAKM TEXHOJIOTIYHOCTI HABYAJIbHOTO MIPOLECY: LiJi, Ki BiIA3€PKaIIOI0Th 3HAHHEBUN KOMIIOHEHT, IPAKTUYHI
yMiHHS 11 HABUYKHY, LOCBIJ 3aCTOCYBaHHS HaOyTHX 3HAHb i BMiHb Yy JKUTTEBUX CUTYallisIX, LiHHICHI cTaBieHHs,
copMOBaHi B OCBITHbOMY IIPOLIECI Ta Hallepes, 3allJIaHOBAHUI pe3yJIbTaT HaBYaHHs. YIeplle Ha BUCOKOMY PiBHi
OTIPalbOBAHO METOAMYHI aCIIEKTH 3aCTOCYBAHHS MOGIIbHUX IIPUCTPOIB HA ypoKax (i3uKy, 30KpeMa [Py BUBYEHHI

KBaHTOBOI ¢i3uku B 11 kmaci.

2. In the dissertation for the first time the methodical system of competence-oriented teaching of quantum
physics in establishments of secondary education of the III degree on the basis of development of critical thinking
with use of innovative educational technologies is offered. In the dissertation the theoretical and methodical
principles of training of quantum physics in the high school on the basis of the development of critical thinking are
proposed for the first time. For the first time, the directions of practical implementation of the methodical system
were proposed through the application of modern competence-oriented learning technologies: the development
of critical thinking, mobile learning, interactive technologies of cooperative learning, mixed learning. In the
framework of this methodical system, a new scheme for the study of quantum physics in the high school, which
professes a hypothetical-deductive concept of cognition based on critical rationalism, is proposed. For the first
time, the implementation of mixed learning technology has been proposed through the integration of «face-to-
face driver» and «rotation» alternatives. Google Classroom is used as LMS (Learning Management System). It has
been shown that Classroom uses mobile learning and blended learning as cloud-based technologies. With
Classroom, mobile learning is not only a methodological approach to the use of mobile devices and related terms,
but a technology that has all the hallmarks of the learning process: goals that reflect the knowledge component,
practical skills and abilities, the experience of using acquired knowledge and skills in life situations, value attitudes
formed in the educational process and the planned learning outcomes. For the first time at a higher level, the
methodical aspects of the use of mobile devices in physics classes were worked out, in particular, in the study of
quantum physics in the 11th form. For the first time, the structure of the subject competence on quantum physics
has been proposed, which takes into account the personal and social significance of competence for students of
the senior school. The conducted pedagogical experiment confirmed the effectiveness of the developed
methodical system of teaching quantum physics (quantum optics, atomic structure, atomic nucleus, elementary
particles).
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