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The article explores the problem of the limited effectiveness of traditional teaching methods in
biology within the context of modern educational environments for the students of Podillia. The
research aims to determine the effectiveness of project-based learning as an alternative approach in
teaching biology at the higher education level for the students of Podillia. The study involves an
analysis of recent research and publications related to the identified problem. Research methods:
theoretical (analysis and synthesis of literary sources, generalization and comparison of data,
prediction of further actions) and empirical (observation, pedagogical experiment, pedagogical
reflection). The research findings confirm that project-based learning facilitates active student
participation, fosters the development of creative thinking, and enhances communicative, soft skills
for the students of Podillia. The scientific novelty of this article lies in conducting a research that
addresses the problem of insufficient effectiveness of traditional teaching methods in the context of
modern educational environment for students in the Podillia region. Additionally, the article explores
project-based learning as an alternative approach in teaching biology at the higher education level
for Podillia students. Therefore, this article contributes significantly to the field of biological
education by proposing a new approach to teaching biology at the higher education level, which can
enhance the learning outcomes for students in the Podillia region. The conclusions of the study
emphasize the significance of project-based learning in the context of teaching biology in higher
education and suggest prospects for further research in this approach for the students of Podillia
and other regions.
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IIPOEKTHE HABYAHHSI SIK EPEKTHBHHH MIAXIA 10 BUKAAIAHHS
BIOAOT'II Y 3AKAAZIAX BHIIIOI OCBITH: CYYACHI IIEJATOI'TYHI
TEXHOAOTII JIASI CTYOEHTIB 3AKAAIB BUIIIOI OCBITH ITIOOIAAS

O. M. CemepHsa, H. B. KazanimeHna, O. B. CyxoBipcekuii, K. O. PyaHHIBKA

Y cmammi docnioxkyemovcsi npobrema HedocmamHwboi epexmusHocmi mMpaduyiliHux memooisg
suK1a0aHHs 6ion02ii 8 YMo8ax CYUacHO20 0C8IMHBLOZO cepedosuwa Ot cmyodeHmie 3aKnadie 8uUULol
oceimu Ilooinns. Memoro OOCNIOINEHHSI € BUHAUEHHS eheKmUBHOCMI NPOEKMHO020 HOBUAHHS SIK
anbmepHamMuUBHO20 Nnioxody Yy eurnadarHi 6iosnozii Ot cmydeHmis Yy 3awknadax euuyoi oceimu
Iodinnsa. ¥ pobomi npogedeHo aHai3 OCMAHHIX 00CAIONeHb ma nyoikayiti, wo cmocyromsbest 0aHOL
npobremu sk 8 YKpaini, max i 8 ceimi. Memoou O00CniO>KeHHs: meopemuuHi (aHani3 i cuHme3
JimepamypHux oOxKepes, Y302albHEeHHsl | NOPIBHSIHHSL OGHUX, NPO2ZHO3YB8AHHSL NOJaibwlux Oili) i
eMnipuyuHi (cnocmepeskeHHsl, nedazo2iuHUll eKxcnepumeHm, nedazoziuHe cnoaisioarHsy). Peaynomamu
0ocniosKeHHsT niomeeposKyomos, U0 NPOEKMHE HABUAHHSL CNpUsie aKmueHill yuacmi cmyoeHmis &
0CBIMHBLOMY NPOUECI, PO38UMKY MBOPU020 MucsieHHs:, Soft Skills ma KomMyHiIKamueHUX HABUUOK 015
cmyodeHmis 3awknadie euwoi oceimu Ilodinnsi. Bnepuwe gucgimneHo npobnemy HedocmamHboi
diegocmi KNACUUHUX 1 36UUATIHUX Ni0X00i8 8UKNLA0AHHS 6101021l 8 YM0O8AX Cb0200eHHs 011 cmydeHmis
3axnaodie euwioi oceimu Ilodinna. Taxorx, cmammsi enepule po3ansioae NPOEKMHe HASUAHHS SK
anbmepHAMUBHUU Nioxi0 Y eUKNAOaHHL biosnozii came 0Oas cmyoeHmie 3axkaadis euuwoi ocgimu
Iooinnsa. JocnioskeHHs: 8USIENSE, U0 NPOEKMHE HABUAHHSL CNpUsie MOMuUeYoUill yuacmi cmyoeHmis,
possumky ix He cmaHoapmHo20 MmucieHHs, Soft Skills, wo pobums iiceo 3HAUyUWUM 8 KOHmMerKcmi
suradarHs 6ionozii. /loCniOXKeHHsT maKosxK el0Kpusae nepcneKkmusu NnooalbUL020 OO0CIONEHHS
Ybo2o0 B8udy HABUAHHS ma U020 3ACMOCYBAHHSL 8 I[HWUX pezioHax. BucHosku OocnioxeHHs
NIOKpecaooms 3HAUYUICMb NPOEKMHO20 HABUAHHSL 8 KOHMeKcmi 8uKaadaHHs 6ionoeii Yy 3axiadax
suwoi oceimu ITodinns.

Knrouoei cnoea: npoekmHe HaguaHHs,, 6i0102is, 8UWA WKONA, ehpeKkmusHicmb, Oiegicmb, Soft
Skills, nedazoeiuri mexHonoezii, [Tooinnsi.

Introduction of the issue. This article
studies the role of project-based learning
as an effective approach to teaching biology
in higher education institutions, with a
focus on the Podillia region. Podillia's rich
biological diversity and national natural
parks offer a unique opportunity for
biological and ecological research.

Project-based learning engages students
in the educational process and develops
their creative, communicative, and soft
skills. It is a significant tool for effective
teaching of biology in higher education.
This approach allows learners to
independently conduct research, analyze
data, and work in teams to solve real-world
problems related to ecology and nature
conservation.

Traditional methods, which rely on
passive learning, do mnot meet the
requirements of active and practical

learning today. The use of project-based
learning in the context of teaching biology
in higher education institutions is a viable

IIocTanoBKa nmpobaemu. Y 1iiif crarti Mu

CIIPSIMOBYEMO Hallle  JOCAIIZKEHHS Ha
BUBYEHHS POAI MPOEKTHOTO HAaABYAHHS HK
e(PeKTUBHOIO  IiAXOAy MO0 BHUKAQJAHHS

Gionorii y 3akaamax Bumioi ocrita (3BO) 3
¢dokycom Ha perioHi I[lomiaag. Tlomiaas, sk
VHIKaABHHN perioH 3 OaraTuM O0i0OAOTiYHHUM
piZHOMAaHITTAM i HalllOHAABHUMH
OPUPOAHUMH IIapKaMu, HaJae He3BUYalHy
MOZKAUBICTh [IAS TPOBEIEHHA MOCAIKEHBb Y
ccoepi Gioaorii Ta eKoAOTii.

ITpoekTHE HaBYaHHA, oo  3aaydae
CTYAEHTIB N0 aKTHUBHOI y4acTi B OCBITHBOMY
mpolleci Ta  po3BUBaEe ix TBOpYi Ta
KOMYHIKaTUBHI  HaBUYKH, Soft  Skills,
peacTaBage COOOI0 3HAUYIIMM IHCTPYMEHT
oA ePeKTHBHOIO BUKAQOAHHS 0ioAorili Ha
piBHi Bumoi mkoau. lle#t minxim mo3Boade
3mo0yBadaM OCBITH CaMOCTIHHO 34iHICHIOBATH
JIOCAIT>KEHHS, aHaaizyBaTu IaHi Ta
IIpaifoBaTH y KOMaH/Ai 3 METOI BUPIIIEHHS
peaAbHUX IIPoOAEM, IOB'A3aHUX 3 E€KOAOTIEIO
Ta 30epesKEeHHIM ITPUPOIH.

Po3BuToK  TeExXHOAOTIH

Ta  HAYKOBHIM
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alternative approach.

Current state of the issue. Young
scientists and experienced research
scientists, such as G. Arkushyna [1],
Z. Barko [2], I. Viter [3], S. Gvozdiy [4] and
others. Engaged in project-based teaching
of biology in higher education as Y. Lebyd
[5], G. Naidyonova ([1], E. Morgalich [6],
O. Pehota [8] and others.

Among the  foreign authors  of
publications on the topic of project-based
learning in the context of teaching biology
in institutions of higher education, the
following can be distinguished as A. Elfeky
[11], E. Olkinuora [10], K. Al-Bahadli [9], L.
Al-Obaydi [9], L. Helle [10], M. Elbyaly
[10], M. Pikhart [9], P. Tynyalya [10] and
others.

For example, G. Arkushyna and G.
Naidyonova consider the theoretical
aspects of distance and project-based
learning of participants in the educational
process, in particular, the peculiarities of
conducting classes for students of
biological specialties [1].

Scientists Z. Borko and S. Genkal

investigate the problem of organizing
students' project activities in biology
lessons. The study  revealed the

peculiarities and essence of the method of
organizing students' project activities in
biology lessons based on the developed
theoretical model, which includes
motivational-targeted, substantive,
procedural, and effective components [2].

Project-based learning (PBL), researched
by H. Al-Bahadli from Imam Al-Qadim
University College (Iraq), L. Al-Obeidi from
the University of Diyala (Iraq), M. Pickhart
from the University of Hradec Kralove
(Czech Republic) [9]. They argue that it is a
student-centered environment. That
emphasizes a dynamic approach to
classroom learning. It based on the idea
that students gain a deeper understanding
by actively solving real-world challenges
and problems. Students acquire knowledge
in a particular subject by spending a
significant amount of time researching and
solving a problem or interesting task.

L. Hal, L. Tyngela, P. Olchimora
investigate what project-based learning is,
what pedagogical or psychological motives
support it, how it was implemented, and

Iporpec 3MIiHIOIOTH MiIXOAM [0 OCBITH Ta
BUMAaramTh akKTyaAbHHUX METOOUK, II100
IiATOTYyBaTHU CTYAEHTIB 0 Cy4acHOI'O CBITY,
30KpeMa, IIe¢ CTOCYETbCA U CTYAEHTIB, 4Ki
HaBuatoTecss v 3BO TIlomiaag. Tpaaumiiini
MeToat, dKi 0a3yloThCsd Ha [TAaCUBHOMY
CIIpUHHSATTI iH(opMallii, He BiAMOBIAAIOTH

BHMOTI'aM AKTHBHOI'O TA IIPAKTHUYIHOTI'O
HaB4YaHHA CBbOI'OE€HHMI. BI/IKOpI/ICTa_HHH
IIPOEKTHOTI'O HaB4YaHHA B KOHTEKCTI

BHUKAQAHHS 0Oioaorii y 3akaamax BHIIOL
OCBITH BUCTYIIA€ SIK aAbT€PHATUBHUM ITiIXiI.

Anaais OCTaHHIX  JOCAiZIKEHBb i
myOaikamii. [IpoeKTHMM HaBYaHHAM 3
Gioaorii y BHIIME IIKOAI 3aliMasucd i

3afMaroTbCA MOAOMI BYeHI Ta [JOCBIiI4eHi
BYEHI-IOCAITHUKY, gK-0T: I'. ApkyminHa [1],
3. Bapko [2], I. Birep [3], C. I'Bo3miit [4],
O. Aebiny  [5], TI. HatinponoBa [1],
E. Mopraaiu [6], O. Ilexora [8] Ta iH1i.

Cepen iHO3eMHHX aBTOPIB mmyOaikailiii Ha
TEeMy IIPOEKTHOIO HaBYaHHS B KOHTEKCTi
BUKAQAaHHS Oioaorii y 3akaazmax BHIIOL
ocBiTH MoOxHa BUmiauTH Takux: A. Elfeky
[11], E. Olkinuora [10], K. Al-Bahadli [9],
L. Al-Obaydi [9], L. Helle [10], M. Elbyaly
[10], M. Pikhart [9], P. Tynyalya [10] Ta
IHIITHUX.

Hampukaan, I'. ApkymuHa i I'. HatinbornoBa
PO3rAgaIOTh TEOPETUYIHI acIleKTH
OUCTAHIIMHOTO 1 TIIPOEKTHOrO HaBYaHHA
Y4acCHHUKIB OCBITHBOIO IIPOLIECY, 30KpeMa
0CODAMBOCTI IPOBeIEHHS 3aHAThL  OAd
CTyAEHTIB 6i0AOTIYHUX clieltiaabHOCTeH [1].

Bueni 3. Bopko i C. 'eHRaA OOCAIKYIOTE
npobAeMy oprasizailii MpPOEKTHOI MiIABHOCTI
V4HIB Ha ypokax Oioaorii y 7 Kaaci. Y
MOCAIKEHHI  PO3KPUTO  OCODAMBOCTI  Ta
CYTHICTh METOOUKM OpraHi3allii IIpOoeKTHOI
MISIABHOCTI yYHIB Ha ypoKax 0ioaorii y 7 Kaaci
Ha OCHOBiI pO3p0OOAEHOI TEOPETHYIHOI MOMEAi,
gKa BKAIOYAE MOTHBAI I HO-ITIABOBHH,
3MiCTOBHH, IIPOLIECYaABHHUM, pe3yAbTATUBHUH
KOMIIOHEHTH [2].

Hapuanua Ha ocHOBiI mpoekTiB (Project-
based learning, PBL), mocaimxyioTe X. AAb-
Baxazai 3 yHIBEpCUTETCBKOIO KOAETXKY IMama
Anp-Kamima  (Ipak), A. Aap-OGetimi 3
YuiBepcurery [isgaa (Ipak), M. Ilikxapt 3
YuiBepcurery I'panerr Kpasose (Hexia) [9].
BoHu cCTBEpMKYIOTH 10, 1€ CEPEIOBHIIIE,
CIpsIMOBaHEe Ha CTYOEHTIB, dKe aKIEHTYE
OUHaAMIYHME  mOiaxig [go 2 HaBYaHHA B
ayautopii. BoHo 0Oasyerbca Ha imei, 110
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what impact it had on learning in higher
education. The scientists' research based
on a qualitative analysis of published
articles on project-based learning. The
work revealed that most articles on project-
based learning are course descriptions
devoted to the implementation of individual
courses, while thorough research on this
topic is practically absent [10].

Therefore, project-based learning, in
general, is learning that involves students
working on real projects (practical and
experimental; social, informational,
gaming, etc.) that are relevant to their
academic goals and interests. Projects can
be of any size and complexity, but they
always designed to help students learn new
things and develop their practical and
experimental skills. The results of these
studies by scientists from different
countries indicate that project-based
learning is an effective method of teaching
biology. Students, who learn through
project-based learning, understand the
material better, are more motivated to
learn, and develop more creative and
critical thinking. Project-based learning
also helps students develop problem-
solving and teamwork skills, which are
essential for success in the modern world.

In general, the results of these studies
by scientists indicate that project-based
learning is an effective method of teaching
biology in higher education. This is an
effective way to make Ilearning more
interesting and exciting for students, as
well as help them develop important
practical and experimental skills necessary
for success in a changing world, in
Ukraine, in particular, in the post-war era.

Outline of unresolved issues brought
up in the article. Highlighting previously
unsolved parts of the general problem, to
which the article is devoted. These include:
insufficient active participation of students
from the Podillia region in education
(traditional methods of teaching biology
often do not stimulate students to actively
engage, become independent and develop
creative thinking); insufficient practical
orientation of students studying at Podillia
Higher Secondary School (a small number
of practical hours, thereby providing
limited access to real situations, research

CTYOEHTH OTPHUMYIOTH TAHOIIle pPO3yMiHHH,
AKTHBHO BHUPIIIYIOYHU TPYAHOIII Ta IIpobAeMHU
peaabHoro cBiTy. CTyneHTH HabyBalOTh 3HAHb
y TIEBHOMY IIPEAMETi, BiJMIASIOYM 3HAYHY

KIABKICTE Yacy Ha  [JIOCAIDKEHHS  Ta
BUpIIIeHHd  mOpobaeMu  abo  IiKaBOro
3aB/IAHHH.

A, Xea, A. Taitamxkesa, I[I. Oaximopa
JOCAIKYIOTE, I1I0 TaKe ITPOEKTHE HABYAHHSI,
dKi TIeJaroriyHi YH IICUXOAOTIYHI MOTHBH
HOoro  miATPUMYIOTH, $K  BOHO  0OyAo
peasizoBaHO Ta SKWI BIIAMB BOHO MaAO Ha
HaBYaHHS Yy BHILH ocBiTi. [ocCAimkeHHa
BUEHHX 0a3yeTbCsg Ha HgKICHOMY aHaaisi
OIyOAIKOBaHHUX CTaTedl IIPO  IIPOEKTHE
HaBYaHHs. Y pPoOOTi BUSIBAEHO, IO OiABIICTH

crareffi IIpO  TIPOEKTHE  HaBYAHHA €
KypPCOBUMU OITMCaMH, MPUCBIYEHUMH
BIIPOBAZKEHHIO OKPEMMX KYypCiB, TOHi $K
I'PYHTOBHI [JIOCAI/DKEHHS Ha II0 TEMY

OpakTUIHO BiacytHi [10].

OTKe, IPOEKTHE HaABYaHHSY, 3arasoM, Iie
HaBYaHHs, dKe Ilepeabadae, IO CTYAEHTH
paloIOTh HAaJ PeaAbHHUMH IIPOEKTaMU
(IpakTUYHUMU Ta EKCIIEPHUMEHTAABHUMU;
CoLliaAbHUMM, iH(popMAIIHHUMHU, IrpOBHMU
TOIIO), SIKi MaloTh 3HAYEHHd [OAd HUX.
[TpoekTH MOXKYThb OyTH OyIab-IKOTO PO3MIipy i
CKAQ/IHOCTI, are BOHU 3aBKIU MalOTh HA METi
JOTIOMOTITH CTYZAEHTaM Mi3HATUCS III0Ch HOBE
i PO3BUHYTH CcBoi OPaKTHIHI Ta
€eKCIIEpUMEHTaABHI HaBHYKH. Pe3yAbTaTu 1Tux
OOCAIKeHbh BYEHHUX 13 Ppi3HHUX KpaiH,
CBim4aTh IIPO Te, IO IIPOEKTHE HaABYAHHSA €
e(peKTUBHHUM METOAO0M HaB4YaHHS O0iOAOTii.
CryneHTH, §Ki HaBYalOTbCS 3a JIOIIOMOTOIO
IIPOEKTHOTO HAaBYaHHY, Kpallle pPO3yMiloTh
MaTepiaa, OiAbIlle MOTHBOBAHI OO0 HABYAHHS i
PO3BHUBAIOTE OIiABIII TBOpPYE Ta KPUTHUYHE
MHCA€HHd. [IpoekTHEe HaBYaHHA TaKOXK
JorioMarae CTyAeHTaM pPO3BHHYTH HaBUYKU
BUpIILIEHHS IpobAeM i pobOTH B KOMaH/Ii, 1110
€ TOCTPO aKTyaAbHUM IIicas IIaHAeMil Ta
KapanTuHy Big COVID-19 y BcrOMy CBITI.

3araaoM, pe3yApTaTH IUX OOCAIIKEHb
BUEHHUX CBig4aTb PO Te, ILI0 IIPOEKTHE
HaBYaHHS € e(beKTUBHUM METOZIOM
HaBYaHHa 0Oioaorii B Buumib I1nkKoai. lle
OieBUil Criocib 3poOUTH HaBYAHHSA OiABIII
I[IKaBUM 1 3aXOIAIOIOYNM J[IAS CTYAEHTIB, a
TAKOX MOIIOMOITH iM PO3BHHYTH BasKAWBI
IpaKTHU4YHI Ta eKCIIepUMEHTaAbHI HaBUYKHU,
HeoOXimHiI [Ad yCIiXy B 3MiHHOMY CBiTi, B
YKpaiHi, 30KkpeMa, y IOBOEHHUH dac.
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and practical/experimental skills that are
necessary for students studying biology in
the modern world); insufficient
communicative and collaborative
orientation of students studying at higher
education institutions of Podillia (classical
teaching methods are not effective enough
for the development of communicative
skills, soft skills and cooperation, which
are important in the modern scientific
environment).

The article reveals these unresolved
aspects of the problem and examines how
project-based learning can become an
effective approach to overcome these
problems and achieve qualitatively new
results in teaching biology in higher
education institutions for students of
higher education institutions in Podillia
and other regions of Ukraine.

Aim of research is to study the
effectiveness of project-based learning in
the context of teaching biology in higher
education institutions of Podillia. The main
purpose of the article is:

1. To investigate the impact of project-
based learning on the active participation
in the educational process of students
studying at Podillia Higher Secondary
School: to analyze how project-based
learning stimulates students to actively
participate in the educational process,
independent thinking, solving real
problems and developing creative skills.

2. Investigate the practical orientation of
project-based learning of students studying
at Podillia Higher Secondary School: to find
out how project-based learning provides
practical skills, research activity and the
ability of students to apply knowledge in
real situations in a biological context.

3. To investigate the communicative
aspects of project-based learning of
students studying at Podillia Higher

Secondary School: to study how project-
based learning contributes to the
development of communicative skills, soft
skills, and cooperation between students
preparing to work in a scientific
environment.

The article highlights the prospects for
further research and development of
project-based learning as an effective
approach to teaching biology in institutions

BuznineHHa HEeBHpillIeHHX paHiure
YaCTHH 3araAbHOI INpobAeMH, SIKHM
NPHCBAYYETHCA cTaTT4d. o HUX

BITHOCATBLCS: HEIOCTATHS aKTHBHA y4acTb
cryneHTiB 3 periony [lomiaaga y HaB4aHHI

(TpamuLitiHi MeTOomM BHUKAQOaHHS Oioaoril
4acTo HE CTHMYAIOIOTH CTYAEHTIB [0
aKTUBHOIO 3aAy4e€HHsd, CaMOCTiMHOCTI Ta

PO3BUTKY TBOPYOTO MHUCAEHHS); HEJOCTATHHO
OIPaKTUYHOIO CHPAMYBaHHS CTYAEHTIB, $Ki
HaBuatoTbes y 3BO llomiaag (Masa KiABKiCTH
TOAVH Ha MPaKTHUKH, 110 TUM CaMHM HaJae
oOMexKeHUH MOCTYIl [0 PEaAbHUX CHUTyallid,
[OCALT?KEeHb Ta
IPaKTUYHUX / EKCIIEPUMEHTAABHUX HaBUYOK,

dKi € HeOoOXiMHUMH [Ad CTYOEHTIB, ¢Ki
BHUBYAIOTh 0ioAOril0, y Cy4acHOMY CBiTi);
HEI0CTaTHS KOMYHiKaTHUBHAa Ta

KoAaabopaTHBHA CIPAMOBAHICTb CTYAEHTIB,
gki HaB4daioTecsd y 3BO Tlomiaaa (raacuani
METOAM HaBYaHHHA HE OCTATHHO ePeKTUBHI
JAS PO3BUTKY KOMYHIKATUBHHX HaBHYOK,
Soft Skills Ta cmiBmparii, IKi € Ba3KAUBUMH B
Cy4aCHOMY HAyKOBOMY CE€PEIOBHILL).

CratTa po3KpUBAaE 11i HEBUPIIIIEHI acIIeKTU
npobAeMH Ta [OOCAIMKYye, €K IIPOEKTHE
HaBYaHHS  MOXe€  CTaTH  e(eKTHBHUM
OiIXOIOM A TIOMOAAHHS IUX ITpobaeM i
JOCATHEHHS dKICHO HOBHX pPE3yAbTaTIB y
BHUKAQIaHHI 0i0AOTIi Y 3aKAaIaX BUIIIOI OCBITH
A CTYOEHTIB 3aKAaAiB BHIIOI  OCBITH
[Tomiaas Ta iHITUX PETiOHIB YKpaiHU.

MeTo10 crarTi € JIOCAITXKEHHS
e(PeKTUBHOCTI IIPOEKTHOIO HaBYaHHA B
KOHTEKCTi BUKAQIAHHs OioAoTii y 3akAagax
Bumnoi ocBitu Ilomiansga. T'OAOBHOIO METOIO
CTarTTi €:

1. [docaiguTu BIIAUB IIPOEKTHOTO
HaBYaHHS Ha aKTHUBHY y4acTb B OCBITHBOMY
IPOIEC CTYAEHTIB, sKi HaB4daioTbcd y 3BO
[Momiaas: mpoaHaaidyBaTH, K MIPOEKTHE
HaBYaHHS CTUMYAIOE CTYAEHTIB OO0 aKTHUBHOL
y4acTi B OCBITHBOMY IIPOLIECiI, CAMOCTiHHOTO
MHCAEHHS, BUPIIIIEHHS PEaAbHHUX ITPo0AEM Ta
PO3BUTKY TBOPYUX HABUYOK.

2. J[ocAinuTH NpaKTUYHY CIIPSIMOBAaHICTh
IIPOEKTHOIO  HAaBYaHHA  CTYAEHTIB, $Ki
HaBuatoTbest y 3BO Ilogiaasa: BUGBUTH, SIK
IPOEKTHE HaBYaHHA 3albe3redyye MIpaKTUYHI
HaBUYKH, [JOCAIIHUIIBKY AaKTUBHICTL Ta
3IaTHICTb CTYAEHTIB 3aCTOCOBYBaTH 3HAHHS
B peaAbHHUX CHTyalligXx B 0ioAoTiyHOMY
KOHTEKCTi.

3. [HocAimuTH KOMYHIKaTHUBHiI acIleKTU
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of higher education. In addition, how this
learning contributes to the improvement of
pedagogical technologies in this area for
students of institutions of higher education
in Podillia and other regions.

Results and discussion. Project-based
learning is an innovative approach that
allows students to actively participate in
the educational process, develop critical
thinking, communication skills, soft skills,
and collaborate with fellow students. In the
context of teaching biology in higher
education institutions of Podillia, project-
based learning can have significant
potential for improving the quality of
education.

Project-based learning allows students
to study Dbiology through  hands-
on/experimental research and design. They
can choose research topics, collect data,
analyze the results and present them to
their peers and teachers. This approach
promotes deep assimilation of quality
knowledge, development of creative
thinking, soft skills and understanding of
practical application of biological concepts.

In accordance with the tasks of the
article, we will give an example of the topic
of projects from the discipline "Innovative
technologies in biological education":

1. Development of an innovative method
of preparing lectures for teaching biology in
institutions of higher education.

2. Implementation of the project to
improve the methodology and technique of
reading lectures on biology in institutions
of higher education.

3. Research of modern problems related
to lecture teaching of biology in institutions
of higher education and development of
recommendations for their solution.

4. Development of a comprehensive
methodology for preparing and conducting
seminar classes on biology in institutions
of higher education.

5. Implementation of the project to
optimize the methodology of training and
conducting practical classes in biology in
institutions of higher education.

6. Development of an effective method of
organizing independent work of biology
students in institutions of higher
education.

7. Implementation of methods of active

IPOEKTHOTO HaBYaHHS  CTYAEHTIB, dKi
HaByaroTbcsa ¥ 3BO llomiaas: BUBYUTH, 9K
IIPOEKTHE HaBYaHHS CIPUSE  PO3BUTKY
KOMYHIKaTUBHUX HaBHUYOK, Soft Skills,
CHIBIIpalli MiXK CTyOE€HTaMH, II0 TOTYIOTHCS
0 poOOTH B HAYKOBOMY CEPEIOBHIIL.

CrarTa  BHUCBITAIOE W IIE€PCIIEKTHBU
IIOMAABIIIOTO  JOCAIMKEHHSI Ta  PO3BUTKY
IIPOEKTHOIO HaBYaHHA dK e(PEeKTUBHOIO

Oigxomoy A0 BHUKAQOAHHA 0ioAOTil y 3aKAagax
BUIIOI OCBITH Ta SK IIe HaBYaHHS CIPHULE
BIIOCKOHAAEHHIO IIeJATOTIYHHX TEXHOAOTIH B
il cpepi OAT CTYIEHTIB 3aKAaiB BHIIIOL
ocBitu [loginag Ta iHIIIKMX peTioHiB.

Bukaan OCHOBHOTO MaTepiaay.
[IpoekTHE HaB4YaHHSI €  IHHOBAILlIHHUM
migxomoM,  AKWH  [103BOAdE  CTYAEHTaM

aKTHBHO 3aAy4aTHCh y OCBITHIM IIPOLEC,
po3BUBaTU KPUTUYHE MHUCAEHHS,
KoMyHiKaTuBHI HaBW4dkH, Soft Skills Ta
CIIBIIPAIIOBATH 3 OOHOKYPCHHUKaAMHU. Y
KOHTEKCTi BUKAQIaHHsA Oioaorii y 3akaamgax
BUILIOI OoCBiTU [lomiaad, IPOEKTHE HaBYaAHHA
MOXKe MaTh 3HA4YHUMP IIoTeHIlian [Ad
TIOKpAaIIeHHA STKOCTi OCBITH.

[IpoekTHE HaBYaHHS OO3BOASIE CTYAEHTAM
BUBYATH Gioaoriro criocobom
IIPaKTUYHOIO0 / €KCIIEPUMEHTAABHOTO
JOCAI/DKEHHSI Ta IIPOEKTYBaHHd. BoHu
MOXKYyTb BHOHUpaTH TEeMH OOCAIMKEHHS,
30upaTu OaHi, aHaAi3yBaTU pPe3yAbTaTH Ta
IIpe3eHTyBaTH IX CBOIM ToBapulllaM Ta
BUKAgnadaM. lle# migxin crpuse ranbokomy
3aCBOEHHIO SIKOCTi 3HaHb, PO3BUTKY TBOPYOTO

mucaeHHd, Soft Skills Ta posymiHHIO
IIPAKTUYHOIO  3aCTOCYBaHHS  0iOAOTIYHHX
KOHIIETIITiHA.

BigmosigHo 40 3aBOaHB CTATTi, HABEIEMO
IIPUKAQLL TEMATHUKU MPOEKTIB 3 MAUCIIUIIAIHU
«JHHOBAIIiIiH] TeXHOAOTI] B 0i0AOTIUHIM OCBiTI»:

1. Po3pobka iHHOBaIifHOI METOIUKU
IIiATOTOBKU AEKIUHM A9 BUKAQIAHHA 0ioaorii
Yy 3aKaagax BUIIOI OCBITH.

2. Peaaizaiiiga mpoekTy 3 BIOCKOHAA€HHS
METOAUKH Ta TEXHIKY YHUTaHHA AEKIIH 3
Gioaorii y 3aKAaiax BUIIOI OCBITH.

3. [ocaAizKeHHS  Cyd4acHHX IIpolAeM,
[IOB'A3aHUX 3 AEKIIMHUM BHKAQIAHHIM
Oionorii y 3akaamax BHUIIOI OCBITH Ta
po3pobKa peKoMeHaarIi 11010 ix
BUPIIIIEHHS.

4. Po3pobka KOMIIAEKCHOI METOIUKU
MiATOTOBKH Ta IIPOBEAECHHS CEMiHAPCHKUX
3aHATH 3 6ioAoril y 3aKAa1ax BHUIIOI OCBITH.
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teaching in biology in institutions of higher
education to increase the effectiveness and
quality of education.

8. Development of a methodology for
conducting game classes in biology in
institutions of higher education in order to
activate the educational and cognitive
activity of students.

9. Analysis of psychological and
pedagogical problems related to the
management of the educational activities of
biology students in institutions of higher
education and the development of effective
strategies for overcoming them.

10. Development of a system of
pedagogical control in the system of
management of educational activities of
biology students in institutions of higher
education.

11. Development of test methods for
monitoring students' knowledge of biology
in institutions of higher education for the
objective assessment of their academic
achievements.

12. Research of professional and
personal qualities of a competent high
school biology teacher and development of
recommendations for their formation.

13. Analysis of the peculiarities of
biology education in institutions of higher
education and determination of ways to
improve it.

14. Development of criteria for assessing
the quality of biology classes in institutions
of higher education in order to increase the
effectiveness of education.

15. Study of psychological and
pedagogical aspects of successful
independent work by biology students in
institutions of higher education and
development of strategies for their support.

16. Implementation of the project on the
use of business, role-playing and activity-
organizational games in the educational
process of biology in higher school to
increase the interest and motivation of
students.

17. Study of psycho-physiological
features of perception and memorization of
biology information by students in higher
education and development of methods for
their optimization.

18. Implementation  of  technical
management tools for teaching biology

S. Peaaizamia mpoekty 3 orrTuMizartii
METOAVKHN ITATOTOBKHU Ta  IIPOBEAEHHS
IpPaKTUYHUX 3aHATb 3 0Oioaorii y 3akaamax
BHIIIOi OCBITH.

6. Po3pobka  edeKTHBHOI  METOIUKHU
oprasizariii camocTiiiHoi pobOTH CTYyHOEHTIB 3
Oioaoril y 3aKaaIax BHIIOI OCBITH.

7. BrnpoBamxeHHSI METOAIB AaKTHUBHOIO
HaB4YaHHS 3 0i0AOTil ¥ 3aKAa1ax BHUIIIOI OCBITH
[AS HiBUIIIEHHS] PE3YABTATHBHOCTI Ta SIKOCTI
OCBiTH.

8. Po3pobka MeTOmUKU  IIPOBENEHHS
IrPOBUX 3aHATH 3 0ioAOTii y 3aKAamax BHIIIOL
OCBITH 3 METOI0 AaKTHUBi3allii HaBYaABLHO-
i3HABaABHOI MIIABHOCTI CTYAEHTIB.

9. AwnHaais IICHXOAOIO-TIEAATOTIYHHIX
npoOaeM, TOB'93aHUX 3  YIPaBAIHHAM
HaBYaABHOIO [iSIABHICTIO CTYAEHTIB 3 6ioaorii
y 3akaafiax BHIIOI OCBITH Ta pPo3pobka
e(peKTUBHUX CTpaTeril iX II0J0AaHHS.

10. Po3pobka CHCTEMH EIATOTiYHOTO
KOHTPOAIO B cucreMi yIIpaBAiHHS
HaBYaABHOIO [iSIABHICTIO CTYAEHTIB 3 6ioaorii
Yy 3aKaagax BUIIOI OCBITH.

11. Pospobka TECTOBUX METOIUK
KOHTPOAIO 3HaHb CTYOEHTIB 3 Oioaorii y
3aKAgaxX BHIHIOI OCBITHM [Ad 0O0'€KTUBHOI
OLIHKH IX aKaIeMIYHUX JOCATHEHD.

12. [HocaimxeHHST IpodpecitHMX Ta
OCOOHUCTICHHX SAKOCTEN KOMIIETEHTHOTO
BUKAQZAa4da 0Oioaorii  BHIOI IIIKOAM Ta
po3pobka peKoMeHartii IIAST ix
thopmyBarHs.

13. AmnHaaiz ocobauBOCTEM OCBITH 3 OioAoTil
y 3akAaaxX BHINOI OCBITH Ta BHU3HAYEHHS
IIAFXIB 11 BIOCKOHAAEHHH.

14. Po3pobka KpuTepiiB OIIHKK SKOCTi
HaBYaABHUX 3aHATH 3 0Oioaorii y 3akaamgax

BHUIIIOI OCBITM 3 METOI0 IIiABUIIEHHS
€(peKTUBHOCTI OCBITH.

15. JocaiskeHHa IICXOAOTO-
MEeIaroriYHuxX acCIIeKTiB YCIIILITHOTO

BUKOHAHHSI CAMOCTIHHOI poOOTH CTyAeHTaMHU
3 Oioaorii y 3akaagax BHIIOI OCBITH Ta
po3pobKa cTpaTeriii iX miTPUMKH.

16. Peaaizairia mpoekTy 3 BUKOPHUCTaHHI
IIIAOBHX, POABOBUX i MIFABHICHO-
opraHisalifHUX irop y HaB4aAbHOMY IIPOLIEC]
3 Oioaorii BHIIOI IIKOAM [OAA IIiABUIIIEHHS
3alliKaBA€HOCTI Ta MOTUBAllil CTYZIEHTIB.

17. HocaimxkeHHS ICUX0-(Pi310A0TITHHX
0cobOAMBOCTEH cripuiiMaHHS TQ
3arraMm'aToByBaHHA iHGopMmarllii 3 0ioaorii
CTyOEHTaMM Yy BHIIH HIKOAI Ta po3pobKka
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students in institutions of higher education
to increase the effectiveness of education.

19. Development of group forms of
student training as a factor of
intensification of their educational and
cognitive activities in biology in institutions
of higher education.

20. Implementation of the project on the
introduction of problem-based learning in
biology into higher education in order to
stimulate critical and problem-solving
thinking among students.

21. Analysis of modern problems arising
from biology in institutions of higher
education and development of ways to
overcome them.

22. Study of the ergonomic foundations
of the intensification of the study of
biological disciplines in institutions of
higher education and the development of
recommendations for the organization of
the educational environment.

23. Development of a methodology for
activating the educational and cognitive
activities of biology students in institutions
of higher education with the aim of
improving their academic results and
developing creative abilities.

24. Democratization of the educational
process in biology in institutions of higher
education through the introduction of
innovative approaches, methods and
technologies.

25. Implementation of a project on the
use of discussion as an effective method of
teaching biology in institutions of higher
education with the aim of stimulating
public speaking, analytical thinking and
the development of students'
communication skills.

26. Research of the scientific component
of students studying biological disciplines
in institutions of higher education and the
development of recommendations for
optimizing their educational and cognitive
activities.

27. Implementation of strategies and
methods for optimizing relations between
students and teachers studying biological
disciplines in institutions of higher
education in order to create a favorable
educational environment.

28. Study of students' cognitive activity

as the basis of their critical thinking

METOIB IX oIITHMIi3arti.

18. YmpoBamKeHHS TEXHIYHUX 3acobiB
yIpaBAiHHS HaABYaHHAM CTYIEHTIB 3 GioAorii
Y 3aKAaax BUINOI OCBITHU A ITiABHUIIIEHHS
e(peKTHBHOCTI OCBITH.

19. Pozpobka rpymoBux (popM HaBYaHHS
CTYIEHTIB 9K YHHHHKA iHTeHCUIKaIlil IXHBOI
HaBYaAbBHO-MI3HABAABHOI TIFABHOCTI 3 OioAoTil
y 3aKAaIax BUIIIOI OCBIiTH.

20. Peaaizaliis IIpo€KTY 3 BIIPOBA?KEHHI
OpoOAEMHOrO HaBYaHHsA 3 0ioAoTii B OCBiTY

BUIIOI IIKOAW 3 METOI CTUMYAIOBAHHS
KPUTHYHOTO Ta PO3BUTKY IIPOOAEMHOIO
MUCAEHHS y CTYJEHTIB.

21. Anaaiz cygacHmx 1pobaem, IO

BHUHHUKAIOTL 3 Oioaorii y 3akaamax BHIIOL
OCBITH Ta Po3pobKa MIASXIB X I10J0AQHHS.

22. JlocAiMKeHHS €eproHOMIiUYHUX OCHOB
irTeHcudiKarii BUBYEHHSI OioAOTiYHMX
OUCIIUIIAIH y 3aKAa[ax BHIIOI OCBITH Ta
po3pobKa peKoOMeHAAllilf IIoao opraHizartii
HaBYaABHOIO CepeaoBHUIIA.

23. Po3pobka METOmMMKH  aKTUBizarlil
HaBYaABHO-ITI3HABAABHOIL IIFABHOCTI
CTyneHTiB 3 Gioaoril y 3aKaazmax BUIIIOI OCBITH
3 METOI0 TIOKpalleHHS iX axkaageMidHux

pe3yAbTaTiB Ta PO3BUTKY TBOPYHUX
3ai0HOCTEH.
24. [leMmokpaTu3zallis HaB4YaABLHOIO

mpoliecy 3 6ioaorii y 3arKAamax BHIIOI OCBITH
LIIASIXOM BIIPOBAZKEHHS IHHOBAIMHUX
IMiIX0MiB, METOMUK Ta TEXHOAOTIH.

25. Peaaizaliid IpoeKTy 3 BHKOPHUCTAHHSA
UCKYCii K e(peKTHBHOIO MEeTOAy HaBYaHHS
Gioaorii y 3akaamax BHUIIOI OCBITH 3 METOIO
CTUMYAIOBAHHS OpPaTOPCTBa, aHAAITHYIHOTO
MHCAEHHS Ta PO3BUTKY KOMYHIKAQTUBHUX
HaBHUYOK CTYJCHTIB.

26. [ocaizKeHHS HAyKOBOi CKAQ[IOBOI Yy
CTYOEHTIB 3 BUBYEHHS DioAoTiUHMX
OUCIIUTIAIH y 3aKAa[ax BHIIOI OCBITH Ta
pPo3pobKa peKoOMeHOAIlili IIOA0 OIITHMIi3allil
IXHBOI HaBYaABHO-III3HABAABHOI JiIABHOCTI.

27. YupoBamzKeHHH CTpaTerill Ta MEeTOiB
ONTHUMi3allii B3a€EMUH MIiX CTyAEHTaMHU Ta
BUKAQA4YaMH 3 BHBYEHHd OiOAOTIYHHX
JOUCITUIIAIH V 3aKAa1aX BHUIIOI OCBITH 3 METOIO0

CTBOPEHHS CITPUSATAUBOIO OCBITHBHOTO
CcepeIoBHUIIIA.

28. [ocaimkeHHS ITi3HaABaABHOIL
MIIABHOCTI  CTYAEHTIB SK OCHOBH  iX

KPUTUYHOIO MUCAEHHS 3 0ioaorii y 3akaamax
BHUIIOI OCBITM Ta pPoO3pobKa MeTomuK il
TIOKpAaITleHHS.
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thinking about biology in institutions of
higher education and the development of
methods for its improvement.

29. Development of basic forms of
organization of the educational process and
types of biology classes in institutions of
higher education in order to optimize and
ensure effective assimilation of the material
by students.

30. Development and improvement of
the qualifications of scientific and
pedagogical workers in biology at higher
educational institutions through the
development and implementation of special
educational programs and trainings.

31. Modernization of the study of
biological disciplines in institutions of
higher education in the post-war period in
Ukraine through the introduction of the
latest methods, technologies and
pedagogical approaches.

Summarizing the topics of the projects,
we note that research in the field of
methodology and pedagogical approaches
to teaching biology in higher education
institutions is an urgent and important
problem for the development of national
education and science. Many projects
demonstrate various aspects of the
educational process and the influence of
modern pedagogical technologies on the
effectiveness and efficiency of education. In
particular, the study of the methods of
preparing and conducting lectures seminar
and practical classes in biology, the
organization of independent work of
students. It is the use of active methods of
learning, as well as the evaluation of the
educational process and the development
of the professional qualities of teachers are
of global importance for improving the
quality of education.

Research reflects modern problems and

considers issues of ergonomics,
optimization, intensification and
modernization of biological education.
Psychological and pedagogical aspects,

knowledge control, the use of group forms
of learning, as well as the role of technical
means and information technologies in the
management of student Ilearning also
reflected in the projects.

The research results will contribute to
the improvement of the teaching process of

29. Po3pobka OCHOBHHX dopMm
opraHizaiiii OCBITHBOIO IIPOLIECY Ta BHUIIB
HaBYaABHUX 3aHATH 3 0ioaorii y 3akaanax

BHIIIOI OCBITH 3 METOI0 OIITHMi3alli Ta
3abe3rieyeHHa  €(PEeKTHBHOTO  3aCBOEHHS
MaTepiaAy CTydeHTaMH.

30. PosButrok Ta IIiABUIIEHHS
KBaaidikartii HayKOBO-II€JaTOTIYHUX
OpaiiBHUKIB 3 0Oiosorii 'y 3BO yepes
pPO3poOKy Ta  peaaizailifo  CHemiaAbBHHX

HaBYaABHUX [IPOrpaM i TPeHiHTiB.

31. MopaepHizallia BUBYEHHS 0iOAOTITHHX
OUCLIUIIAIH Yy 3aKAaflaX BHIIOI OCBiTU B
IIOBOEHHUU Tiepiom B  YKpaiHi uyepes
YIIPOBAZKEHHS HOBITHIX METOMIB, TEXHOAOTIH
Ta IIeJAroriYHUX IIIIXOMIB.

Y3araabHIOI0YH TEMaTHUKY IIPOEKTIB
BiIMITMMO, IO [OCAi/KeHHS y cdepi
METOAWKHN Ta IIeJaroriyHuX IIiAXO4iB [0
BUKAanaHHs 6ioaorii y 3BO € akTyasbHOIO Ta
BaXKAHMBOIO  IIPOOAEMOIO  [A  PO3BUTKY
HalllOHAABHOI OCBITH Ta HayKH. Beauka
KIABKICTE  IIPOEKTIB  JOEMOHCTPYE  Pi3HI
aCIIeKTH OCBITHBOTO IIPOILIECY Ta BIIAUB
Cy4acHUX [eJaroTiyHUX TEXHOAOTIH Ha
€(pEeKTHUBHICTD i Pe3yABPTATUBHICTL HABYAHHS.
3okpema, BUBYEHHS METOAUK ITiATOTOBKU Ta
IIPOBENEHHS  AEKIiH, CceMiHapChbKHUX Ta
OPaKTUIHUX 3aHATH 3 0ioaAorii, opraHizartis
camocCTitHO1 poboTtu CTYOEHTIB,
3aCTOCYBaHHS aKTUBHHX Ta irPOBHUX METO/IB
HaBYaHHS, a TaKO0XX OI[iHKa OCBITHBHOIO
MIPOLIECY Ta PO3BHTOK MHPOQECIHHUX FKOCTeH
BHUKAQIAYiB MAIOTh rAODAAbHE 3HAYEHHS AL
IMiABUIIIEHHI SKOCTI OCBITH.

JocaimzKeHHsT  BimoOpazkaioTh  CydacHi
npobaeMu  Ta  PO3TAGAIOTH — [TUTAHHA
€pProHOMIKH, omnTuMizarllii, iHTeHcudgiKali Ta
MoziepHizartii GioaoriuHoi ocBiTHu. [Icuxoaoro-
[EeJAaroriyHi  acCIleKTH, KOHTPOAb 3HAaHb,
BUKOPHUCTAHHS IPYIIOBUX (DOPM HaBYaHHS, a
TAKOXK  POAb  TEXHIYHHX  3acobiB  Ta
iHpopMAaIlifHUX TEXHOAOTIH B yIIpaBAiHHI
HaBYaHHSM CTy[EHTIiB TaKOXX 3HaXoAdThb
BiIOOpaKeHHS Y IIPOEKTAX.

PesyabTaT  [OCAIZKEHB  CIIPUATHMYTH
TIOKPAIIEHHIO IIPOLEeCY BUKAQAaHHS 6ioAoril y
3BO, I IBUITIEHHIO aKTHUBHOCTI Ta
VCILIITHOCTI CTYAEHTIB, a TaKOX PO3BUTKY
npodpeciiHMX HaBHYOK Ta OCOOHCTICHOrO
3pOCTaHHs MafOyTHIX (paxiBIliB y Iiii raayai.

Tak, [OcCAiMKyIO4M TpPETE 3aBOaHHS,
BiAMITHMO, IO TIPOEKTHE HABYAHHS TaKOXK
CTUMYAIOE PO3BHUTOK KOMYHIKaTUBHUX
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biology in higher education institutions,
increasing the activity and success of
students, as well as the development of
professional skills and personal growth of
future specialists in this professional field.
Thus, while examining the third task, we
note that project-based learning also
stimulates the development of students'
communication skills. Project participants
communicate; discuss their ideas, share
knowledge and experience. This helps to

improve their ability to communicate
effectively, work in a team and solve
problems.

Project-based learning also develops
important skills necessary for students
who intend to work in scientific fields. This
includes skills in data collection and
analysis, statistical methods, laboratory
techniques, and the ability to operate
specialized equipment.

In certain cases, project-based learning
may also include the involvement of
students in real research projects within
the framework of cooperation with scientific
institutions or enterprises. This gives
students the opportunity to gain hands-on
experience in real research and develop
skills they will need in their future careers.

Therefore, we see the structure of
individual Dbiology projects in higher
education as follows:

1. Introduction:

¢ Formulation of the problem and
relevance of the research.

e Review of literature, sources, state of
research of the problem.

2. Purpose:

* The purpose of the project clearly
defined, for example, the study of a specific
aspect of biology, the study of the influence
of biological factors on living
organisms, etc.

3. Methodology:

* A description of the methods used for
the study, including laboratory analyses,
field observations, experiments,
measurements, etc.

* Explanation of the choice of specific
methods and their expediency.

4. Results:

* Presentation of received data, analysis
of research results.

e Graphs, tables, charts, or other visual

HaBHYOK CTYHAEHTIB. Y4YaCHUKH IIPOEKTY
CHIAKYIOTBCS, OOroBOPIOIOTH  CBOi  izei,
IIAITBCH 3HAHHAMU Ta OocBigoM. lle cripuse
MIOKpAIIeHHIO X 34aTHOCTI M0 egeKTHBHOI
KOMyHiKaillii, poboT B KOMaHZi Ta
PO3B'sI3aHHIO IIPOOAEM.

[IpoekTHE HaBYaHHA TaKOX PO3BUBAE
BasKAWBI HAaBUYKH, HEOOXi[HI JIAS CTYAEHTIB,
dKi MaloThb HaMip IpalfoBaTH B HayKOBHX
raayssax. lle BKAOYae HaBHUYKU 300py Ta

aHaaily  OaHWX, CTATHCTUYHI  MeTOo[H,
AabopaTopHi TEXHIKU Ta 3MIaTHICTD
IpalroBaTu 3i CIieltianizoBaHUM
obAaTHAHHSM.

Y neBHHX BUIIQ[KaX, IPOEKTHE HaBYaHHS
MOZKE BKAIOYATH TAKOXK 3aAyUE€HHS CTYIEHTIB
OO PEAaABHUX [OCAIJHUIIBKHX IIPOEKTIB B
MeXKax CIIBIIpalli 3 HayKOBHUMHU yCTaHOBaMU
abo mignpueMmcrBamu. lle mae cryneHTam
MOZKAUBICTH OTPHUMATHU IIPAKTUIHUHI OCBI y
CIIpaBXKHIX HAyKOBUX [OCAI[DKEHHAX Ta
PO3BUBATH HABWYKH, SKi IM 3Ha00AITHCS B
MaliOyTHilH nipodpecitiHiil MisTABHOCTI.

Otxe, CTPYKTYPY IHAUBIAyaABHHIX
IPOEKTIB 3 0ioAoTii y BHIIMHE IIIKOAI MU
BOAYaAEMO TaKy:

1. Berym:

. dopMyArOBaHHS ~ [OpobaeMHu  Ta
aKTyaAbHOCTI JOCAIIPKEHHSI.

. Orasan AiTepaTypH, IKepeA, CTaHy
JOCAI/TIZKEHOCTi ITpobAEeMHU.

2. Mera:

. YiTKO BHU3HA4YE€HA MeTa IIPOEKTY,
HATIPUKAQL,  [JOCAIIPKEHHS  KOHKPETHOIO
acIIexkTy Gioaorii, BUBYEHHS BIIAHBY

GiororiyHMX (PaKTOPIiB Ha IKUBI OpPraHizMu
TOLIIO.

3. Meronoaorid:

. Omnuc METO/IiB, 1110
BUKOPHUCTOBYIOTHCS ST JOCAI/TZKEHHS,
BKAIOYAIOYM AaOOpaTOpHi aHaai3u, IT0ABOBI
CIIOCTEPEeKEeHHS, €KCIIEPUMEHTH,
BUMIipIOBaHHS TOLIIO.

. [TosscHeHHa BHOOPY KOHKPETHHX
METO/IB Ta IXHBOI JOIIIALHOCTI.

4. PesyapTaTtu:

. [IpeseHTallis OTPUMAaHUX MOAHUX,
aHAaAi3 pe3yAbTaTiB [JOCAIPKEHHSI.

. I'padpikm, Tabaunrli, cxemu abo iHIITi
Bi3yaabHi 3acobu JIAST BiZoOpakeHHS
pe3yAbTaTiB.

S. OOroBopeHHSI:

o [aTepriperaltis pe3yabTaTiB Ta ix

MHOPiBHAHHSA 31 3HAHHSAMH, 1110 BXKE iCHYIOTh B
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aids to display results.

5. Discussion:

* Interpretation of the results and their
comparison with the knowledge that
already exists in the field of biology.

. Identification of regularities,
dependencies or trends, as well as
discussion of possible explanations for the
obtained results.

6. Conclusions:

* Generalization of the obtained data
and generalization of the information
arising from the research.

* Emphasizing the importance of the
results and their contribution to the field of
biology.

7. Further areas of research:

* Indications for possible ways of further
research, development and improvement of
the chosen topic.

8. Bibliography:

e List of used literature sources and
references to them.

This general framework applied to
various biology projects in institutions of
higher education, focusing on specific
research goals and methods.

Let us consider the methodology of
project-based teaching of biology.

The methodology of project-based
teaching of biology in institutions of higher
education includes the following stages:

I. Selection of the project topic. The topic
of the project should be interesting for
students and related to ecology or biology.

Below is a list of individual mini-
projects, which formed at the beginning of
each academic year, and which offered to
education seekers to perform during the
industrial research practice of students of
Kamianets-Podilskyi Ivan Ohiienko
National University. The topics and tasks of
practices mainly aimed at solving ecological
and biological problems of the city and
district of Kamianets-Podilskyi,
Khmelnitsky region, as well as the territory

of the National Nature Park (NNP)
"Podilskyi  Tovtry" in the following
directions [7]:

. Organization of control and

supervision in the biosphere, analysis of
ecological and biological violations;

* Rational use of natural resources
(water, forest, animal life, etc.);

raaysi 6ioaorii.

. BuaBaeHH4a 3aKOHOMIipHOCTEH,
3aAeXXHOCTEH abo TeHOeHIli, a TakKoxX
OOrOBOpPEHHS  MOKAWBHUX IIOSICHEHb JAd

OTPUMAaHUX PE3yALTATIB.

6. Bucoosku:

. Y3araabHEHHS OTPUMAHHUX MaHUX
Ta y3araAbHEeHHs iHdopMallii, sKka BUIIAUBAE
3 JIOCAIIZKEHHS.

. [TigkpecaeHHS BazKAUBOCTI
pe3yAbTaTiB Ta IXHBOTO BHECKY V TaAy3b
Oioaoril.

7. [aAbIIli HATIPSIMKU JOCAIIZKEeHHS:

. BkaziBK Ha MOXKAUBI IIIAIXU
IOMAABIITNX  [JOCAIPKE€HBb, PO3BUTKY Ta
BIIOCKOHaA€HHSsI 00paHoi TeMH.

8. Bibaiorpadig:

o [TepeAik BHUKOPUCTAHUX [KEPEA
AiTepaTypu Ta [IOCUAAHHS Ha HUX.

Llg 3arasbHa CTPyKTypa MOXKe OyTH
3aCTOCOBaHA [0 Pi3HUX ITPOEKTIB 3 0ioAoTii y
3aKAQ[ax BHILOI OCBITH, OPIEHTYIOYHCH Ha
KOHKPETHI ITiAl Ta MeTOAH OOCAIMKEHHH.

Pozragaemo METOIUKY IPOEKTHOTO
HaB4YaHH4 0ioAorii.

MeTomuKa IIPOEKTHOTO HaBYAHHS 0i0AOTii
y 3aKAaax BHIIOI OCBITH BKAIOYA€E TakKi
eTaru:

[. Bubip Temu npoekTy. Tema IIpoOeKTy
TIOBHUHHA OYyTH I[IKABOIO [ASl CTYAEHTIB i MaTu
BiIHOIIIEHHI 1O EKOAOTII 49U 6i0AOTi].

Hrirxde HaBOAEMO CIIMCOK IHAMBIAYaAbHUX

MiHI-TIDOEKTIB, gKuéi  (OpMyeTECSI  Ha
o4yaTKy KOXKHOI'O HaBYaABHOIO POKY, IO
IIPOIIOHYIOThCS ~ 3400yBadaM  OCBITH  JAS

BUKOHAHHS IIi 4Yac BUPOOHUYOI HAYKOBO-
[OCAIMHOI TpaKTUKU CTyAeHTiB Kam'aHells-
[TomiAbCBKOTO HAaIliOHAABHOI'O YHIBEPCHUTETY

imeHi IBana Orienka. Temmu Ta 3aBHaHHS
IIPaKTHK, IIEpeBaxKHO, CIpPSIMOBaHI Ha
BUPIIIEHHS €KOAOro-6i0AOTIYHUX  ITpobAEM

micra Ta pationy Kawm’auenb-IlomiabChKOrO,
XMEABHUIILKOI 00AacTi, a TakKoXK TepuTopil
HartionaarHOTO IIPHUPOJHOTO mapKy
"Tlomiabebki ToBTpPH" 3a TaKMMH HaIlpsIMaMH
[7]:

e oOprasizalliss KOHTPOAIO Ta Haraday B
biocdoepi, aHaai3 eKOAOTIYHUX 1 0iOAOTIUYHMUX
IOPYIIIEHE;

e  pallioHaAbHE BUKOPUCTAHHS
IIPUPOOHUX PECYPCIB (BOZA, AiC, TBApPUHHUMI
CBIT Ta iHIIIi);

e 3aKOHO[AaBYAa 0aza y cdepi IpUpOIHO-
3aIIoBiIHOI CITpaBU B YKpaiHi;
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* Legislative framework in the sphere of
nature-reserve affairs in Ukraine;

* Development of project documentation
for the organization of the territory of the
National Nature Park "Podilskyi Tovtry";

. Recreational opportunities
Kamianets Transnistria;

* Method of laying ecological trails;

* Mastering basic faunistic and floristic
field research;

* Observing the main characteristics of
living organisms, displaying the
observations in video presentations,
diagrams, tables, graphs and descriptions;

* Problems of animal and plant
protection;

* Peculiarities of the natural reserve
fund of the region and the basis of keeping
the Annals of Nature.

II. Formation of a working group (if it is
not an individual project). Students should
form working groups of 3-5 people.

II. Project planning. Students must
develop a project plan, which includes as
for as defining the purpose of the project;
definition of project tasks; determination of
the  resources necessary for  the
implementation of the project;
determination of project implementation
terms.

For example, this academic year
students of Ecology and Biology researched
the following projects:

* Assessment of ecological and biological
consequences of technologies for growing
vegetables and root crops in FG "Dynasty”
(Khmelnitsky region);

¢ Mechanisms of disposal of weapons
and military equipment after the full-scale
Russian invasion of Ukraine;

* Contamination of aquatic plants in
Podillia reservoirs;

* Rationalization of the technological
scheme of wastewater treatment at sewage
treatment  facilities of the  village
Chemerivites;

* Analysis of organic milk production
technology in "Organic milk";

* Ecological and biological significance of
the consortium grouping of the Smotrych

of

River and its reservoirs within the
Kamianets region;

* Analysis of the technology of
production of edible eggs at the "Avis

e pPO3pOOKa IIPOEKTHOI MOKyMEHTAILil
Ioad  opradizanii teputopii HarrionaabHOrO
npuponHoro nnapky "[loaiabceki ToBTpH";

e  pekpeartitiHi MOZKAUBOCTI
Kam’auenpkoro [TpuaHicTpoB's;

e  METOAMKA IIPOKAZJAHHHA EKOAOTIYHUX
CTEXKOK;

e  OCBOEHHS OCHOBHHUX (DAYHICTHYHUX Ta
(PAOPUCTUYHUX TTOABOBHUX JIOCAIZKEHb;

e  CIOCTEPEeZKEHHS 3a OCHOBHUMH
XapaKTepUCTUKAaMH  JKHBUX  OpraHi3MiB,
BiIOOpaskeHHs IIPOBEAECHUX CIIOCTEPEKEHDL Y
BiZeoIrpe3eHTallisX, cxeMax, TabAUIIIX,

rpadikax Ta onucax;

e IIpOOAEMH OXOPOHH TBAPHUHHOIO Ta
POCAHMHHOTO CBITIB;

e  0COOAMBOCTI  ITPUPOIHO-3AIIOBITHOTO
doHay perioHy Ta OCHOBHU BelleHHSI AiTOIIUCY
IIPUPOIHU.

II. ®opmyBaHHs POOOUOI TPYHH (IKIIO IIe
He IiHmuBigyasbHUH 11poeKT). CrymeHTH
OBUHHI copMyBaTH pobodyi rpymnu mo 3-5
ocib.

III. TIlaamyBanHa 1npoekTy. CTyaeHTH
IIOBUHHI PO3POOHUTH TIAQH IIPOEKTY, SKUH
BKAIOYA€E: BHU3HAQYEHHd METHU  IIPOEKTY;
BU3HA4YEHHS 3aB/IaHb IIPOEKTY; BHU3HAUYEHHS
pecypciB, HeOOXimHHUX [Ad  BHUKOHAHHM
IIPOEKTY; BHU3HAUYEHHS TEPMiHIiB BHKOHAHHS
IIPOEKTY.

Hampukaazn, 1pOro HaBYaABHOIO POKY
crynerT 101 Exkoaoria Ta 091 Bioaoria
[OCALZKyBaAM TaKi ITPOEKTH:

e OrmiHKka EeKOAOTIYHHX Ta O0i0AOTIYHHX
HACAIKIB TEXHOAOTIH BHPOIIyBaHHA OBOYIB
Ta  KOpeHeromiB @y I "Muaacria"
(XmeapHHIIEKA 00AACTH);

e MexanizaMu yTHAi3alii 030pO€HHS Ta
BifiCBKOBOI1 TEeXHIKHU micast
IIOBHOMACIITAOHOTO POCIHCHKOI0 BTOPTHEHHS

B YKpaiHi;
e 3BabpyaHeHHS BOOHUX POCAMH BOJOHM
IMomisnsa PamioakKTUBHUMH €AEMEHTaMU

BHacAimoK aBapii Ha HAEC;

e ParrioHaaizariis TEXHOAOTIYHOI CXEMH
OYMIIIEHHS CTIYHUX BOJ Ha KaHaAi3alliFHHX
OYUCHUX CIIOpPyAax cMT. YeMepiBLij;

e Amnaniz TEeXHOAOT] BUPOOHHUIITBA
opraHigHoro Moaoka B "Organic milk";

e Ekonoriune Ta OionroriuHe 3HAYEHHS
KOHCOPIIIMHOTO yIpylyBaHHd pidyky CMOTpHUY
Ta ii Bogo¥M y Mexax Kam'aHeqauHy;

e  Amnaniz TEXHOAOT] BUPOOHHUIITBA
xXapdyoBuX de€ib Ha ¢iaii "TItaxodadbpuka
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Poultry Farm" branch of the Private Joint
Stock Company "Avangard Agroholding";

e Study of the invasive species
Paulownia tomentosa as an element of the
urban eco- and bio system in the city
Kamianets-Podilskyi;

* Ecological, economic and biological
evaluation of the recreational zone of the
Sataniv, National Nature Park "Podilskyi
Tovtry";

* Assessment of damages to the nature
reserve fund of Ukraine after Russian

invasion.
IV. Implementation of the project.
Students must complete the project

according to the plan.

V. Protection of the project. Students
must present the project to different
audiences.

VI. Evaluation of the project. The project
evaluated by the teacher or other experts.
Project evaluation criteria for students
developed separately.

Here are some examples of biology
projects that implemented in institutions of

higher education, in particular, in
Kamianets-Podilskyi Ivan Ohiienko
National University and Khmelnitsky

Humanities Academy:

* Biodiversity study the
"Podilskyi  Tovtry": the impact
anthropogenic factors on flora and fauna.

¢ Assessment of the impact of economic
activity on the water ecosystems of the
Dniester River.

* Ecological condition of Bakota and its
influence on the surrounding territory of
Podillia: NNP "Podilskyi Tovtry".

* Changes in the population of rare birds
in the region of the Khotynskyi National
Nature Park because of anthropogenic
influence.

* Impact of climate change on the
biodiversity of the "Sovyn Yar" tract in
Bakota.

* Condition and protection of the
underground world of the NNP "Podilskyi
Tovtry".

* The role of microorganisms in the
decomposition of organic matter in the
soils of the Khotynskyi National Nature
Park.

* Analysis of the impact of introduced
species on Bakota ecosystems: NNP

of NNP

of

"ABic" [TpuBaTHOTO Ax11ioHEpPHOTO
ToBapucrBa "ArpoxoaguHr ABaHTrapn';

e BusuenHa iHBa3ifiHOIO BUIY
[TaBaoBHig noBcTucta (Paulownia tomentosa)
dK €AeMEHTY MIiChKOI €KO- Ta 6iocrucTeMu y M.
Kam'aurri-IlogiabceKoMy;

e Exkonoro-ekoHomiuHa Ta 6ioaoriuHa
OLiHKa peKpeallitinoi 30HH CaTaHiBCHKOIO
HamnjionaarHoro IIPUPOIHOTO apKy
"TlomiabcrbKi ToBTPH'";

e Ominka 30uTKiB, 3amnogigHux [I13®
YKpaiHu BHACAIZIOK POCIMCHEKOI0 BTOPTHEHHS.

IV. BuxkonanHa 1npoekry. CryoeHTH
IIOBUHHI BUKOHATH IIPOEKT 3TiAHO 3 IIAAHOM.

V. Baxucr mnpoerty. CTyZeHTH IIOBUHHI
IPENCTaBUTHU ITPOEKT Pi3HUM ayaUTOPISAM.

VI. Omiaka mpoekty. [IpOeKT OIHIOETHCS
BUKAQa4YeM abo IHIIMMH eKCIepTaMH.
OxrpeMo PO3POOASTIOTHCSH KpuTepii
OLIiHIOBAHHS ITPOEKTIB JIAY CTYAEHTIB.

Ocb KiAbKa ITPUKAAIIB IIPOEKTIB 3 0i0AOTii,
dKi MOXKHA peaaidyBaTH y 3aKAaflaxX BHIIOI
ocBiTH, 30KpeMa B Kawm'arenps-IlogiabCbKOMY
HalllOHAABHOMY yHiBepcuTeTi imeHi IBana
Orienka Ta XMEABHUIIBKIH TyMaHITapHO-
Ieaaroriygiii akaaemii:

o Jlocaimxkenusa OiopizHomanitTa HIIIT
“TlomiABCBEKI TOBTPH”: BIIAMB aHTPOIIOTEHHOTO
YUHHUKA Ha PAopy Ta ayHy.

e Owminka BIIAUBY TrOCHOAAPChKOL
OISIABHOCTI Ha BOIOHI €KOCHCTEMH PidKHU
HHicTep.

e Exonoriunnit cran Bakoru Ta #Horo
BIIAMB Ha OTO4YyIO4y Teputropito Ilomiaad:
HIIIT “TTomgiabCHKi TOBTPH .

e 3MiHHU B HONYASLil PIAKICHUX IITaXiB y
perioni HamioHaABFHOrO TPHUPOTHOTO IAPKY
“XOTHHCBKHN” YHACAIJOK aHTPOIOT€HHOTO
BIIAUBY.

e Bnaus KAIMaTHIHUX 3MiH Ha
biopisHOoMaHiTT ypouwuina “CoBHH Gp” Ha
Baxori.

e CraH Ta OXOpOHa IiJA3EMHOIO CBITY
HIIIT “TTomiABCBEKI TOBTPH”.

e Poap MikpoopraHizMiB y po3kaami

opraHigyHO1 PEYOBUHHA B IPyHTax
HartioraarHoro OPUPOTHOTO IapKy
“XOoTUHCBHKUI.

e Amnaai3 BIAMBY iHTPOAYKOBaHUX BHUIIB
Ha exkocucreMd Baxkoru: HIIII “ITomiabchKi
TOBTpPH .

e BuBuYeHHS BereTalliifHOro MOKPHUBY Ta
tioro 3min y HIIIT “TlomiabChKi TOBTPH”.
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"Podilskyi Tovtry".

e Study of the vegetation cover and its
changes in the NNP "Podilskyi Tovtry".

e Study of the diversity of water frogs
and changes in their abiotic environment
in the region of the Khotynsky nature
reserve.

Project-based biology learning is an
effective learning method that helps
students learn about biology in an

interesting and engaging way. Projects can
be of any size and complexity, but they
always aim to help students learn
something new and develop their skills.

The peculiarity of project-based learning
is that it allows students to:

* Learn about biology in a real-world
context.

* Develop critical thinking, creativity,
and problem solving and teamwork skills.

* Express your ideas and thoughts in
public.

* Teach others.

* Develop Soft Skills.

In general, project-based learning is an
effective approach to teaching biology in
institutions of higher education, as it
promotes active participation of students,
development of creative thinking,
communication skills and practical,
experimental abilities. The use of project-
based learning can improve the quality of
education in the field of biology as a
natural science and prepare students for
the challenges of the modern world, for
example, the reconstruction or restoration
of the Kakhovsky Reservoir after the
victory.

Let us consider the main differences
between projects and ordinary essays on
biology in institutions of higher education.

1. Structure:

* Abstract: Usually has a standard
structure, including an introduction, main
body, conclusions and a list of sources
used.

* Project: Can have a looser structure
depending on the specific topic and
purpose of the project. It usually includes

an introduction, a description of the
project, research methods, results,
conclusions, and a list of sources used.

2. Purpose:

e Abstract: Usually aims to reveal a

o  JloCAiMKEHHI PI3HOMAHITTA BOIHUX
xkab i 3MiHM IX abioTHYHOTO Cepe/loBHINA B

perioHi IIPUPOAHOTO 3arloBiIHUKA
“XOTHHCBKUH .

[IpoekTHEe HaB4YaHHA Oioaorii — 1Ie
e(pekTUBHUI ~ MeTon = HaBYaHHS,  9KUU
JorioMara€  CTyAeHTaM  [i3HaTucd  IIpo

0ioAOTiIO IIIKABHM i 3aXOIIAIOIOYHM CIIOCOOOM.
[IpoekTH MOXKYTH OyTH OyOb-IKOTO PO3MIpy i
CKAQIHOCTI, are BOHH 3aB3K/IH MaloTh HAa MeTI
JOOTIOMOTITH CTyAeHTaM Ai3HaTUCs II0CH HOBE
1 PO3BUHYTHU CBOi HABUYKH.

OcobauBiCTD IIPOEKTHOTO HaBYaHHS
roadra€ B TOMy, IO BOHO [03BOASIE
CTyoeHTaM:

e [lizHaTHca mpo 0ioAOTiIIO B KOHTEKCTi
PEaABHOTO CBITY.

e Po3BuBaTH KpUTHYHE  MHCAEHHS,
TBOPYICTb, HABUYKHU BHUPILIEHHd MpodAeM i
HaABUYKH POOOTHU B KOMAH/I.

e BucaoBamoBaTu cBOi izei Ta AymMKu B
IIyOAiYHiM hopmi.

e Hamuaruy iHIIMx.

o PosBuBaru Soft Skills.

3araaowm, IIPOEKTHE HaBYaHHS €
e(peKTUBHMM MiOXOZOM [0 BHUKA3JAHHSA
Gionorii y 3akaazax BHIIOI OCBITH, OCKIABKHU
BOHO CIIpHF€ AaKTUBHIH ydacTi CTYAEHTIB,

PO3BUTKY TBOPYOTO MMCAEHHS,
KOMYHIKATUBHUX HABWYOK 1 IIPAKTHUYHUX,
E€KCIIepUMEHTaABHUX 3ai0HOCTEN.

BukoprcTaHHS IPOEKTHOTO HaBYAHHS MOXKeE
TIOKPAIIHUTH SKICTb OCBITH B r'aay3i 0i0A0Til K
OPUPONHHNYOI  HAyKHM  Ta  IIATOTyBaTH
CTYOAEHTIB [0 BHKAWKIB Cy4aCHOIO CBiTY,
HATIPUKAQM, BiaOyIOBYy 4YH BiOZHOBAEHHS
KaxoBCBKOT0 BOJOCXOBHIIIA ITiCAST TIEPEMOTH.

PosrassHeMoO OCHOBHI BiIMiHHOCTI IIPOEKTIB
Bim 3BuuaiiHux pedoepaTiB 3 Oioaoril y
3aKAa1axX BUIIIOI OCBITH.

1. Crpyxkrypa:

e Pedrepar: 3a3Buuail Mae craHmAapPTHY
CTPYKTYPY, BKAIOYAIOYHU BCTYI, OCHOBHY
4aCTUHY, BUCHOBKH Ta CIIMCOK
BUKOPUCTAHUX JZKEPEA.

e IIpoekr: Mozke MaTH OIiABII BiABHY
CTPYKTYPY, IO 3aA€XUTh Bl KOHKPETHOI
TEMU Ta METU MPOEKTYy. 3a3BHU4Yail BKAIOYAE
BCTYTI, OITHC IIPOEKTY, METOMAM MOCAIIKEHHS,

pe3yAbTaTH, BUCHOBKH Ta CITHCOK
BUKOPHUCTAHUX PKEPEA.

2. lliab:

e Pedepar: 3asBuuaii mae Ha MeTi

PO3KPUTHU TIEBHY TeMy abo mmpobaeMy, HaIaTH
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certain topic or problem provide an
overview of the literature and express your
own position on the topic.

* Project: Can have a variety of goals,
including research, development,
implementation, or presentation of a
specific idea, problem solution, or product
creation.

3. Research methods:

* Abstract: Usually based on the
analysis of scientific literature, the use of
already published data and opinions of
other authors.

* Project: May require conducting your
own research, fieldwork, experiments, or
creating specific products or materials.

4. Results:

* Abstract: Usually presented in written
form, including the argument, facts and
opinions of the author.

* Project: Can take various forms of
presentation of results, such as a written
report, presentation, product creation,
exhibition or video presentation.

5. Evaluation criteria:

* Abstract: It evaluated for the quality of
the research, literature analysis, design
and presentation of the material.

* Project: Evaluated for integrity and
quality of project implementation,
creativity, practical value, presentation of
results and compliance with set goals.

In general, an essay is usually more
theoretical, focusing on research and
description, often students use copying
skills, while a project can be more
practical, experimental, and individual,
including the creation or implementation of
an idea of a specific topic. However, in the
specific context of higher education, the
requirements for essays and projects may
vary depending on the course, subject, and
instructor.

Conclusions and research
perspectives. The conclusions of this
study confirm the effectiveness of project-
based learning as an approach to teaching
biology in institutions of higher education.

In particular, for students from the
Podillia region, project-based learning can
become a valuable tool for studying the
biodiversity of the region and solving
environmental problems related to the
National Natural Parks "Podilskyi Tovtry",

OTAd[], AiTepaTypd Ta BHCAOBHTH BAACHY
TIO3UILiI0 HAa ITf0 TEMY.

o [IIpoekr: Moxke w™MaTH pPi3HOMAaHITHI
ITiAl, BKAIOYAIOYHM JIOCAIZKEHHS, PO3POOKY,
IMIIAEMEHTALIIIO abo IIpe3eHTalliio
KOHKpeTHOI izmei, pimreHHa mpobaemMu abo
CTBOPEHHH IIPOYKTY.

3. Meroau mocAim>KeHHS:

e Pedepar: 3azBuuail 06a3yeTbcd Ha
aHaAi3i HAyKOBOi AiTepaTypH, BUKOPHCTaHHI
BXKe OITyOAIKOBaHUX MOaHUX 1 AyMOK iHIIIHX
aBTOPIB.

e IIpoekT: Moxe BHUMaraTvi BUKOHaHHS
BAACHUX  [OCAIPKE€HB, IIOABOBHX  POOIT,
€KCIIEPUMEHTIB ab0 CTBOPEHHS KOHKPETHHX
IPOAYKTIB YU MaTepiaaiB.

4. Pesyabraru:

e Pedpepar: 3aszBuyail IIpe3eHTYETHCA B
INCHEMOBIH dopwmi, BKAIOYaIO4H
aprymMeHTallito, (pakT Ta AyMKH aBToOpa.

e [Ipoerr: Mozxke w™MaTH pPi3HOMAaHITHI
dopMHU IpeacTaBAEHHS Pe3yAbTATIB, TaKi, SIK
IIUCHEMOBHH 3BiT, IIpe3eHTAallid, CTBOpPEHHS
IIPOAYKTY, BUCTaBKa abo Bieo IIpe3eHTAallisl.

S. Kpwrepii omiHroBaHHS:

e Pedepar: OmniHwerbcd 3a d9KiCTh
JOCAI/I>KEHHS, aHaai3 AlTepaTypH,
0o(pOpMAEHHS Ta BUKAQJIEHHS MaTepiaay.

e [Ipoexkrt: O1iHIOETHECS 3a IIIAICHICTE Ta
AKICTh peaaizamii TpoeKTy, KpeaTUBHICTBH,
OPaKTUIHY iHHICTB, Ipe3eHTAalliio
pe3yAbTaTiB Ta BiANOBIAHICTH IOCTABAEHUM
LUALGM.

¥Y3araarHeHO, pedepar 3a3Bu4dail € OIABIII
TEOPETUIHNM, (POKYCYIOUMCH Ha JOCAIZKEHHI
Ta OIINUCi, YaCTO CTYAEHTH BHUKOPHCTOBYIOTH
HaBUYKHU KOIIiIOBAHHSI, TOMi SIK IIPOEKT MOIKE

6yt OiabII OPaKTUYHUM,
€KCIIEPUMEHTAABHUM, IHAVBIAyaAbHUM,
BKAIOYAIOYM CTBOPEHHSI YW peaaizamiro imel
KOHKPETHOI TEMATHUKH. OmHaxk, y
KOHKPETHOMY KOHTEKCTi BHIIOI IIIKOAU

BUMOTH [0 pedepaTiB i HPOEKTIB MOKYTh
BIIPI3HATHCA 3aA€XKHO BiJ Kypcy, IIpeaMmera
Ta BUKAAQA4a.

BHCHOBKH 3 [JaHOTO JOCAiMKeHHs i
NEPCIEKTHBH  MNOZAABLUIHX  PO3BiAOK.
BucHoBku 3 JTAHOTO JOCAIJIKEHHS
HiATBEP/KYIOTE €(PEKTUBHICTE ITPOEKTHOTO
HaBYaHHA $K Iiaxoay OO0 BHKAQLAHHS
Gioaorii y 3akAagax BHUIIOI OCBITH.

3okpema, [OAd CTYOEHTIB 3  PErioHy
ITominad, TIPOEKTHE HaBYaHHS MOXKE CTaTH
LIHHUM IHCTpPYMEHTOM BUBYEHHA
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"Khotynskyi" and others, tracts "Chaplya",
"Sovyn Yar", "Bakota" by others. Project
training will allow students to actively

research and analyze the impact of
anthropogenic factors on the natural
ecosystems of these territories,
contributing to the preservation and

protection of the biological diversity of the
Podillia region.

Prospects
include:

e A detailed study of the impact of
project-based learning on  students'
academic results and their motivation to
study biology.

* Development and implementation of
new projects that take into account the
specifics of biological science and the needs
of students' personalities.

* Comparing the effectiveness of project-
based learning with other methods of
teaching biology to  determine its
advantages and limitations.

* Study of the impact of project-based
learning on the development of students'
critical thinking and ability to problem
solving.

* Research how inclusion and project-
based learning can coexist in the same
educational space.

* Studying and protecting the nature of
Podillia, as well as training competent
specialists who will be able to actively
contribute to the sustainable development
of the Podillia region.

The general goal of further research is to
improve the methods of teaching biology in
higher education institutions and to
improve the quality of education. The use
of project-based learning can be one of the
key elements of this process, contributing
to the active participation of students, the
development of their skills and readiness
for future challenges in the fields™ biology
and other natural sciences, such as
physics, chemistry, astronomy, geography
and others.

Therefore, the wuse of project-based
learning in the teaching of biology has
great potential for students from the
Podillia region, contributing to their
psychological attitude to learning, building
relationships and engagement, as well as
the development of key skills and

for further exploration

Oiopi3HOMAaHITTSI PperioHy Ta BHUPIlIEHHH]
€KOAOTIYHHUX  IIpo0AeM, IIOB'3aHUX 3
HamioHaaAbBHMMH  IPUPOOHUMH  ITapKaMH
"TlomiabcbKi  TOBTPH', "XOTHHCBKHH' Ta
iHmuMu, ypouuinamu "Yamasa", "CoBuH sp',
"Bakora" iHmuMu. I[IpoekTHe HaB4YaHHS
[TO3BOAUTD CTyZeHTaM aKTHUBHO
OOCAMKyBaTH Ta  aHaai3yBaTH  BIIAUB
AHTPOIIOTEHHUX (PaKTOpPiB Ha IIPHUPOIHI
€KOCHCTEMU IIUX TEPUTOPiH, CHIpPUTIOYU
30epeKeHHI0 Ta OXOpPOHi  0ioAoriyHOrO
pisHOMaHITTS perioHy [lomiaasg.

[TepcriekTUBU IOJAABIITUX PO3BimOK
BKAIOYAIOTh:

e JleraanbHe IIOCAII>KEeHHS BIIAUBY
OPOEKTHOTO HaBYAHHA Ha  akKaJaeMidHi

pe3yAbTaTH CTYAEHTIB 1 IX MOTHBAllil0 [0
BUBYEHHA 0i0AOTiI.

e Po3pobka 1 BIpOBa/KEHHSI HOBHX
IIPOEKTIB, HAKi BPaxOBYIOTb CHELHQIKYy
GionoriyHoi Hayku Ta IOTPeOH OCOOHCTOCTI
CTYIEHTIB.

e TlopiBHSAHHS €(PEKTUBHOCTI IIPOEKTHOTO
HaBYaHHA 3 IHIIHMHM METOJaMH HaBYaHHI
Gioaorii, 1100 BH3HAYUTH HOTO IlepeBaru Ta
OOMEIKEHHH.

o JlocaimkeHHd BIIAMBY  IIPOEKTHOTO
HaBYaHHA Ha  PO3BUTOK  KPUTHUYIHOTO
MHCAE€HHA Ta 3OATHOCTI [0 IIPOOAEMHOTO
MHCAEHHH Y CTYAEHTIB.

e JlocAimKeHHS, SIKUM YHHOM iHKAIO3isg

Ta IIPOEKTHE HaBYaHHS{ MOXKYTb
CIIiBiCHyBaTH B OHOMY OCBITHBOMY
IPOCTOPI.

e BuBYeHHd Ta OXOpOHa IIPUPOIU
IMominas, a TaKOXK y IIiATOTOBIII
KOMITETEHTHUX (PaxXiBI[iB, HKi 3MOXKYTb
aKTHBHO CIIPUSTH CTAAOMY PO3BHUTKY PETiOHY
IMomiang.

3araabHOIO METOI0 TIOJAABIITIX
IIOCAIIZKEHhE €  BIOCKOHAAEHHYI  METO/IIB

BUKAanaHHA Oioaorii y 3BO Ta mokpartiieHHs
AKOCTi OCBiTH. BHKOpHCTaHHS IIPOEKTHOIO
HaBYaHHA MOXKe OyTH OZHUM 3 KAIOYOBHUX

€AEMEHTIiB  IbOT0  IIPOLIECy, CIPHUTIOUU
aKTUBHIM ydYacTi CTYAEHTIB, PO3BUTKY iX
HABUYOK Ta TOTOBHOCTI [0 MaMbyTHIX
BUKAUKIB y Taay3i 6ioaorii Ta iHIImx

IPUPONHUYNX HayK, TaKuX HgK: Qi3uKa,
XiMisI, aCTPOHOMIs, reorpadpid Ta iHIIIi.

OTxe, BUKOPHUCTAaHHA IIPOEKTHOIO
HaBYaHHA y BHKAQJaHHI Oioaorii wmae
BEAMKUH IIOTEHIliaA JAS CTYAEHTIB 3 PETioHY
IMomiaast, crpusoYu  iX  IICUXOAOTIYHIH
YCTAHOBIII Ha  HaBYaHH4, HaBilOBaHHi
BiIHOIIEHE i 3aAYUEHHIO, a TaKOX PO3BUTKY
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preparation for work in the fields’ natural | KAFOYOBHX HaBHYOK Ta IiATOTOBII A0 POOOTH
sciences. B TaAy3i IPpUPOIHUYNX HAYK.

REFERENCES (TRANSLATED & TRANSLITERATED)

1. Arkushyna, H. F., & Naidonova, H. H. (2022). Deiaki osoblyvosti dystantsiinoho
navchannia studentiv pry vyvchenni biolohichnykh dystsyplin [Some features of distance
learning for students in studying biological disciplines]. Naukovi zapysky. Seriia:
Pedahohichni nauky — Scientific Notes. Series: Pedagogical Sciences, (207), 75-79. DOI:
https://doi.org/10.36550/2415-7988-2022-1-207-75-79 [in Ukrainian)].

2. Barko, Z. O. (2021). Orhanizatsiia proiektnoi diialnosti uchniv na urokakh biolohii u
7 klasi [Organization of Students’ Project Activity at the Biology Lessons in the 7-th Form].
Master's Thesis. Sumy, 59. Retrieved from:
https:/ /repository.sspu.edu.ua/handle/123456789/11835 [in Ukrainian].

3. Viter, I. M. (2021). Proektnyi metod navchannia pry vyvcheni biolohii [The Project-
Based Learning Approach in Biology Education]. Suchasni svitovi tendentsii rozvytku
nauky, osvity ta tekhnolohii — Contemporary Global Trends in Science, Education, and
Technology Development. Poltava: TSFEND, vol. 2, 63 [in Ukrainian].

4. Hvozdii, S. P. (2020). Osnovni formy i metody navchannia u protsesi pidhotovky
maibutnikh uchyteliv biolohii ta zdorovia liudyny [Key Forms and Methods of Teaching in
the Preparation of Future Biology and Human Health Teachers|. Pryrodnychyi almanakh
(biolohichni nauky) — Natural Science Almanac (Biological Sciences), (27), 41-58.
DOI: https://doi.org/10.32999/ksu2524-0838/2019-27-4 [in Ukrainian].

5. Lebid, Yu. V. (2020). Innovatsiini pidkhody do vykladannia biolohii [Innovative
Approaches to Teaching Biology]. Osoblyvosti vykladannia khimii ta biolohii v shkoli:
teoriia i praktyka: materialy Vseukrainskoi naukovo-praktychnoi konferentsii (m. Dnipro,
Ukraina, 26 travnia 2020 roku) — Features of Teaching Chemistry and Biology in Schools:
Theory and Practice: materials of the All-Ukrainian Scientific and Practical Conference
(Dnipro, Ukraine, May 26, 2020). Dnipro: Genesisum Center for Progressive Education,
58-60 [in Ukrainian].

6. Morhalich, E. D. (2021). Formuvannia kompetentnosti maibutnoho vchytelia biolohii
do zberezhennia zdorovia uchniv [Formation of competence of the future teacher of biology
to preservation of health of pupils]. Master's Thesis. Herson, 74 [in Ukrainian].

7. Natsionalnyi pryrodnii park "Podilski Toutry [Podilski Touvtry National Park].
Retrieved from: https://www.npptovtry.org.ua [in Ukrainian].

8. Pekhota, O.M. (2004). Proektna tekhnolohiia [Project-Based Technology]|. Osvitni
tekhnolohii — Educational Technologies. Kyiv, 148-162 [in Ukrainian].

9. Al-Bahadli, K. H., Al-Obaydi, L. H., & Pikhart, M. (2023). The Impact of the Online
Project-Based Learning on Students’ Communication, Engagement, Motivation, and
Academic Achievement. Psycholinguistics, 33(2), 217-237. DOLI:
https://doi.org/10.31470/2309-1797-2023-33-2-217-237 [in English].

10. Helle Laura, Payvi Tynyalya, & Erkki Olkinuora (2006). Project-Based Learning in
Post-Secondary Education — Theory, Practice and Rubber Sling Shots. Higher Education
51(2): 287-314. DOI: 10.1007/s10734-004-6386-5 [in English].

11. Yasien Helmy Elbyaly, Marwa, & Elfeky Mohammed Ibrahim, Abdellah (2023). The
effectiveness of project-based learning on enhancing the critical thinking skills of optimal
investment students. Ann. For. Res. 66(1): 1595-1606. Retrieved from: https://www.e-
afr.org/article/view-2023/pdf/ 1595.pdf [in English].

Received: July 27, 2023
Accepted: August 17, 2023

228



