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Pedepar:

1. KapanTuHHi 06Me>XeHHs Ta BOEHHUH CTaH B YKpaiHi 3yMOBUJIM IIepeXif, CYCIiIbCTBa, 30KpemMa OCBIiTH Ha
IVCTaHLiNHY POpPMY B3a€MOJii B EKCTPEHOMY MOPSIKY, 10 B IOAAJIBLUIOMY BIJIMHYJIO Ha 3HMKEHHS YCHIIHOCTI
VUHIB 3aKJIaJIiB 3arajibHOI cepegHboi ocBiTH (33CO). HU3bKuUi piBeHb FOTOBHOCTI BUUTEJIB IO POOOTH B HOBUX
yMOBax BUSIBUB HU3KY IIPOGJIEM B OpraHisariii, KomyHikarii i 3fificHeHHSI OCBITHBOTO IpoLecy. BukopucraHHs
KOXXHUM BUUTEJIEM 3HAYHOI KiZIbKOCTI LUPPOBUX CEPBICIB i peCcypciB Pi3HOT0 raTyHKY Ilie 6ijbllle YCKIaIHUIIO
YMOBHU HaBYaHHS y4HiB. OCO6IMBO rOCTPO 1Ll Npobyiema NPOCliAKOBYETbCS IIPY BUKJIAJAHHI IPEIMETIB
IPUPOAHUYOTO LUKILY, SIKi [I711 YHAOYHEHHSI 3MIiCTy HaBYaHHS Ta J€MOHCTPALlii IPUPOJHUX NPOLECIiB, 00'€KTiB

JKUBOI Ta HEXXUBOI IPUPOAY MOTPEOYIOTh 3HAYHO]I KiJIbKOCTi HAOYHUX 00'€KTIB, 8 BUKOHAHHSI JIAOOPATOPHMUX i



[IPaKTUYHUX POOIT NOTpedye A0IaTKOBOrO CHeliaIbHOro 06J1agHaHHS, Y TOMY YUC [U(POBOro, 11718 BUKOHAHHS
IOCJTiIKeHb I olpaliloBaHHs JaHux. ToMy BUHUKIIA [TOTPeda Y CTBOPEHHI CTPYKTypPOBaHOTo €(peKTUBHOrO
11M(pPOBOro ceperoBuiLA 1711 IOBCIOAHOI KOMYHiKallii yyaCHUKIB OCBITHBOTO IIpOLeCy, 3a0e3I1e4eHHs
HEINepPEPBHOCTI HaBYaHHS, NI0OJJ0JIaHHS OCBITHIX BTpAT y4HIB i 3a6e3e4eHHs e(peKTUBHOI peaisalii JuCTaHLiNHOI
dopmu HaByaHHS. CTBOPEHHSI TAaKOI'O CepeloBUIIa TOTpebye 3AiiICHEHHS] HU3KY 3aX0/[1iB, a caMe: aHaJi3y
BITUM3HSIHOTO Ta 3aKOPJIOHHOTO IOCBiNly 3 METOI0 BU3HAYEHHS KpaluX MiIXoiB njis peasnizalii, 4o60py XxMapo
OPi€HTOBAHOI IVIATPOPMU Ta IPOEKTYBAHHS CEPEJOBUILA BUUTEJIEM, 1110 BPAXOBYE OCOOIUBOCTI BUKJIATAHHS
npegMera, 30Kkpema 6iosorii. Y mpoueci aHanidy npakTuyHOTo IOCBiny 3akopnoHHuX Kpaid (CIUA, Oinnanpii,
Kananu, ABctpii, besbrii, Benukoi Bpuranii, Himeuunnu, ®panunii, Yexii, [Tosnpmi, Pymysii) i TeopeTnynux
KOHLIEMNI1ii1 BITYN3HSHUX Ta 3aKOPJOHHUX BUEHUX 3 OpraHizallii [1ucTaHLiiHOi (GOpMU HaBYaHHS, 3aCTOCYBaHHS
XMapHUX TEXHOJIOTIH 1151 OpraHisalii JuCTaHLiHOro HaBYaHHS B 3aKJIaaX OCBIiTU OyJIO BUSIBJIEHO HU3KY
00'€KTMBHUX CyllepeyHOCTeN MiK: cydacHUM po3BUTKOM IKT i BincTaBaHHSM HayKOBO-METOOUYHUX JOCIIiIKEHb
I0J10 CUCTEMHOCTI iX BUKOPUCTAHHS I1iJl YaC OpraHisalii JUCTaHLIITHOrO HaBYaHHS; 3HAYHUM TE€XHOJIOTIYHUM
[IOTEHIiaJIOM CY4aCHUX XMAapHUX TEXHOJIOTI i HEOCTATHIM piBHEM iX BIIPOBAJI)KEHHS B OCBITHIl [IPOLIEC 3aKJIa/liB
3arajibHOi CepeHbOI OCBITH; CUCTEMATUYHUM MiABUIIEHHSIM PiBHSI KOMIIETEHTHOCTI BUMTEIB y cdepi
BHUKOPHCTaHHS iHPOPMaLitHO-KOMYHIKaL[iiHUX T€XHOJIOTIH i HU3bKUM PiBHEM 3IaTHOCTI afjanTyBaTH TPafuLlifiHi
[eIaroriyHi METOAM [0 BipTyaJIbHOTO CEPEOBUILA; 3POCTAIOYMMU BUMOTaMU CYCIIiJIbCTBA IO OpraHisariii
IVCTaHLiMHOI (OPMU HaBYAHHS Y 3aKJIajaX 3arajlbHOi CEPEHbOI OCBITH i HU3bKUM PiBHEM BUKOPUCTAaHHS XMapo
Opi€HTOBAHUX CEePEeNOBULL; OCOOIMBOCTSIMU OpraHisauii AucTaHuiiHOI GOPMU HaBYaHHS 3 IPUPOJHNYMX HAYK i
HEJIOCTaTHIM po3pO06JIeHHSIM HayKOBO-METOIUYHOI0 3a6e3I1e4eHHs IIPOEKTYBAHHS BUMTEIISIMU XMapo
OPiEHTOBAHOI'O OCBITHBOI'O CEPEOBUIIA NUCTAHLIMHOrO HaB4aHHs 6iosiorii. OTxKe, IpobyiemMa HayKOBO-
TEOPETUYHOTO OOI'PYHTYBAaHHS Ta IPOEKTYBAHHS XMapO OPi€HTOBAHOTO CEPENOBUIIA NUCTAHLIMHOTO HaBYaHHS
6iosiorii € o KiHIIS HE pO3B’sI3aHOIO, 110 OTpebdye HAYKOBO-METOAUYHOI0 OO PYHTYBaHHSI Ta PO3POOJIEHHS
BiZJITOBiJHOI METOLMKY, a AOCIIIKEHHS «MeToAuKa IIPOEKTYBAHH XMapO OPi€HTOBAHOTO CEPELOBUILA
IVCTaHLIMHOro HaB4aHH 6ioJiorii B yMoBax He()OpMabHOI OCBITU» € aKTyaJIbHUM i 3aTpe6yBaHUM I1€1aroriyHoI0
CIIiZIBHOTOIO. [I7151 BUpilIeHHS 1€l mpobyiemMu 3 MeTo0 No60py 1m1atopmu [Jis IPOEKTYBAHHS XMapO
OPiEHTOBAHOI'O CEepelOBUIIIA NUCTAaHLIMHOrO HaB4aHHs 6ioJiorii aBTOPOM po3pobJieHO KpuTepii (0co6I1BOCTI
LiZIbOBOI ayAUTOPIi, iHTEerpallis, oprasisalis OHJIaiH KOMYHIKalili, opraHisaliis HaB4aJbHOI0 MaTepiainy,
IIPU3HAYEHHs 3aBJaHb, 30epiraHHs Ta 0OMiH iHpopMallielo, BAKOPUCTAHHS MOOIIbHUX 3aCTOCYHKIB, OpraHisalis
METOJMYHOI MiATPUMKH) Ta 3[iMICHEHO eKCIlepTHe OLjiHIoBaHHA nu@poBux miargopm Google Class ta Microsoft
Teams, 1110 € 6€3KOITOBHUMHU i JOCTYIIHUMHU BUUTEISIM. Y XO/i AOCIiIpKEHHS BIleplie 6y10 po3po6aeHO HUBKY
Mogeel, siKi GOPMYIOTh Ta PO3BUBAIOTh KOMIIETEHTHICTh BUYUTEIB, 10 (POPMYETHCS B IIPOLIEC] TPOEKTYBAHHS
XMapo OPi€EHTOBAaHOI'O CepelOBHUINA AUCTAHLIMHOr0 HaBYaHH 6i0JIorii, a came: Mozesb GOpMyBaHHS
KOMITIETEHTHOCTEN BUUTEJIIB 3 TPOEKTYBaHHS XMapO OPiEHTOBAHOIO CepeloBUIIA NUCTAHLIMHOIO HaBYaHHS 6ioJiorii
Ta [pOoLielypHA MOJEJIb IPOEKTYBAHHS BUUTEISIMUA XMApPO OPi€EHTOBAHOTO CEPENOBUILA AUCTAHLITHOTO HABUYAHHS
6iosiorii B ymoBax HedopmanbHOi OCBiTU. [legaroriyHoio nepeayMmoBolo peasnisalii 1ux Mmojesnen € copmMoBaHa
KOMITETEHTHICTb BUMTEJIIB y ranysi iHpopmaniiiHoO-KOMyHIKal[iiHUX T€XHOJIOTIH, SIKa BKJIIOYA€E HE JIVLIE BOJIOLIHHS
HaBAYKaMU BUKOPUCTAHHS iHCTPYMEHTIB i TEXHOJIOTIH, ajie 1 Hajle>kKHe BIIPOBAPKEHHS LIUX 3ac00iB y Ipodeciiiny
[IPaKTHUKy. [10CIIiNOBHICTh IPOEKTYBAaHHS XMApO OPi€HTOBAHOIO CEPEIOBUILA AMCTAHLITHOTO HaBYaHHS 6i0JIOoTii
peasizoBaHO Yepes O0IPYHTYBAaHHSI IPOLIeIyPHOI MOJeJli IIPOEKTYBAHHS BYMTEIISIMU XMApO OPi€HTOBAHOTO
cepenoBUlla NYMCTaHLIMHOrO HaBYaHHs 6ioJiorii B ymoBax HeOopMasbHOI OCBITU Ta BUOKPEMJIEHO OCHOBHI eTanu

ITPOEKTYBAHHA.

2. Quarantine restrictions and the state of emergency in Ukraine have led to the transition of society, particularly
education, to remote interaction in an emergency manner, subsequently affecting the academic performance of
students in secondary schools. The low level of readiness among teachers to work in these new conditions has
revealed a number of problems in the organisation, communication, and implementation of the educational
process. The use of a significant number of digital services and resources of various kinds by each teacher has
further complicated the conditions of student learning. This problem is particularly acute in the teaching of



natural sciences, which requires a significant amount of visual aids to illustrate the content of the curriculum and
demonstrate natural processes and living and non-living objects, while laboratory and practical work require
additional specialised equipment, including digital, for conducting research and processing data. Therefore, there
is a need to create a structured and effective digital environment for widespread communication among
participants in the educational process, ensuring continuity of learning, overcoming students' educational losses,
and ensuring the effective implementation of distance learning. The creation of such an environment requires a
series of measures, namely: analysis of domestic and foreign experience to determine the best approaches for
implementation, selection of a cloud-based platform, and design of the environment by the teacher taking into
account the peculiarities of teaching the subject, particularly biology. In the process of analysing practical
experience from foreign countries (USA, Finland, Canada, Austria, Belgium, Great Britain, Germany, France, Czech
Republic, Poland, Romania) and theoretical concepts of domestic and foreign scientists on organizing distance
learning, the use of cloud technologies for organizing distance learning in educational institutions revealed a
number of objective contradictions between: the modern development of ICT and the lag in scientific and
methodological research regarding their systematic use in organizing distance learning; significant technological
potential of modern cloud technologies and the insufficient level of their implementation in the educational
process of secondary schools; systematic increase in the level of teachers' competence in the field of using
information and communication technologies and the low level of ability to adapt traditional pedagogical methods
to the virtual environment; increasing societal demands for organizing distance learning in secondary schools and
the low level of use of cloud-based environments; features of organizing distance learning in natural sciences and
insufficient development of scientific and methodological support for designing cloud-based educational
environments for distance learning in biology by teachers. Therefore, the problem of scientific-theoretical
substantiation and design of a cloud-oriented environment for distance learning in biology remains unresolved,
requiring scientific-methodical justification and development of corresponding methodology, and the study
"Methodology for designing a cloud-oriented environment for distance learning in biology in informal education
conditions" is relevant and demanded by the pedagogical community. To address this problem and select a
platform for designing a cloud-oriented environment for distance learning in biology, the author has developed
criteria (features of the target audience, integration, organisation of online communications, organisation of
educational materials, assignment of tasks, storage and exchange of information, use of mobile applications,
organisation of methodological support) and conducted expert evaluation of digital platforms Google Class and
Microsoft Teams, which are free and accessible to teachers. During the research, a series of models describing the
competence of teachers formed in the process of designing a cloud-oriented environment for distance learning in
biology were developed for the first time, namely: a model for forming teachers' competencies in designing a
cloud-oriented environment for distance learning in biology and a procedural model for designing a cloud-
oriented environment for distance learning in biology by teachers in informal education conditions. The
pedagogical precondition for implementing these models is the formation of teachers' competence in the field of
information and communication technologies, which includes not only mastering the skills of using tools and
technologies but also proper implementation of these tools in professional practice.
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BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. Pyngnmus Cepriit IMUTPOBUY

2. Serhii D. Rudyshyn

KBasigikanis: n.nen.s., npodecop, 13.00.02

InenTudikarop ORCID ID: He 3acrocosyetses

JopaTrkoBa indpopmamnis:

IToBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: [/yXiBChKMIl HAL[IOHAILHWI [I€IArOTiYHMI YHIBEPCUTET iMeHi

Onekcanpgpa JloBxeHKa
Kopg 3a €IPIIOY: 02125527
Micue3Haxoa>KeHHS: By KueBo-MockoBcbKa, 6y, 24, [nyxiB, [yxiBCchKuil p-H., 41400, Vkpaina

dopma ByacHOCTI: [lepxasna



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. Ceprienko Bonogumup IleTpoBuy

2. Volodymyr P. Sergienko

KBasigikanis: n.nen.n., npodecop, 13.00.02
Imentudikarop ORCID ID: He zacrocosyerbes
JoparkoBa indopmamnist:

IloBHE HaliIMeHYBaHHS IOPUAHYHOL 0COOH: VkpaiHChKUIi lep>kKaBHUI yHiBepcuTeT imeni Muxaiina

IparomaHoBa

Kopg 3a €IPIIOY: 44807628

Micue3Haxoa KeHHS: sy [Tuporosa, 6yx. 9, Kuis, 01030, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Cyxix Aunica CepriiBHa

2. Alisa S. Sukhikh

KBasigikamis: . nep, 1., 13.00.10
InenTudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa indopmamist:

IIoBHe HaﬁMeHyBaHHﬂ lOpI/I,ILH‘IHO'l' 0COOM: IncTuTyT nudposizanii ocsitn HaiioHanbHOI akagemii

[eJIaroriYyHMX HayK YKpaiHu

Kopg 3a €IPIIOY: 25761786

Micuesnaxomxeunﬂ: ByJ. M. Bepaincekoro, 6ya. 9, Kuis, 04060, YkpaiHna
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂZ HanjjonasbHa akageMid rnegarorivHux HayK YKpainu

InenTudikarop ROR:

BiacHe IIpi3Buiue Im'sa I1o-6aThKOBI:
1. KoBanenko BaneHntuna BonogumupisHa

2. Valentyna Kovalenko

KBasigikamis: k. nex. u., c.z., 13.00.10

ImentTudikarop ORCID ID: He zactocoyerbcs



JoparkoBa iHdpopmamnist:

IIoBHe HaﬁMeHyBaHHH lopn,zmqﬂoi 0COOM: IncTuTyT nUdposizanii ocsitn HaioHanbHOI akagemii

[eJaroriYyHuX HayK YKpainu

Kopg 3a €IPIIOY: 25761786

Micue3HaxoaKeHHS: ByJI. M. Bepiincekoro, 6ya. 9, Kuis, 04060, YkpaiHna
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: HaujoHanbHa akazieMist [earorivHux HayK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

BaacHe IlpizBume Im's [10-6aTbKOBI [nmkina Mapis [TaprisHa
rOJIOBH pagu

BnacHe IlpizBuie Im's [10-6aTbKOBI [Mumkina Mapis [TapyisHa
rOJIOBYIOYOTO Ha 3aCiflaHHi

BigmoBigasbHUH 32 MiATOTOBKY Kosasenko B.B.

00JIIKOBHX JOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKOBOi IOpuenko TeTsHa AHaToiiBHA

OisSIIBHOCTI




