OPI'AHIBALITHHO-ITEJAT OT'T9HI YMOBH @OPMYBAHHA ITPOPECIHHOI MAUCTEPHOCTI
MAHBYTHIX CHELIAJIICTIB

UDC 378.14 doi: 10.20998/2078-7782.2018.3.02
Ludmila Djachenko

aspirant of Pedagogy and Psychology of Social Systems Management Department of
the academician 1. Zyazyun, National Technical University
«Kharkiv Polytechnic Institute», Kharkiv, Ukraine
ORCID - 0000-0002-8600-6301
E-mail:djachenko-ludmila@ukr.net

ROLE OF SUBJECTS IN NATURAL SCIENCES IN FORMING
SCIENTIFIC AND RESEARCH COMPETENCY IN FUTURE LIGHT INDUSTRY
PRODUCTION TECHNOLOGISTS

Abstract: Modern approaches to forming scientific and research competency in students
are viewed in the article; forms and methods to activate student’s scientific and research activity
in natural sciences are presented as well. A significant role of natural sciences subjects in form-
ing students’ experience in scientific and research activity is accentuated. Scientific and research
work in natural sciences carries in itself a great potential for improvement of modern specialists’
professional training and forming necessary competencies in them.
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POJIb IPUPOJHAYMX JUCIHHUIIIH Y ®OPMYBAHHI HAYKOBO-
JOCJIILTHUIBKOI KOMIETEHTHOCTI MAUBYTHIX TEXHIKIB-TEXHOJIOI'IB
JIEF'KOI TIPOMUCJIOBOCTI

Anomauyia:. B cmami po3ensiHymo cy4yachi nioxoou 00 GopmysanHs HAYKOGO-
00CTIOHUYBKOI KOMNEMEHMHOCMI CMYOeHmMCbKOI MONI00I, NPedCcmasnieno opmu i Memoou ax-
mugizayii HayKo8o-00CIIOHUYbKOI OIAIbHOCIE CIYOeHmMi8 3 NPUPOOHUYUX OUCYUNIIH. AKyenmo-
BAHO Y8A2Y HA 3HAYUYWIL PONi OUCYUNIIIH HAYKOBO-NPUPOOHUYO20 HANPAMY Y POPMYBAHHI 00CBIOY
HAYK0B0-00CTIOHUYbKOI disinbHocmi. Haykoso-0ocnionuyvka poboma 3 npupOOHUYUX OUCYUNILIH
Hece 6 coDl 8eUKUll NOMEHYIA, AKULL CHPAMOBAHO HA YOOCKOHANEHHS NPOQecilinoi nid2omosKu
cyuacHux ¢axieyie ma hopmyeanusa 8 HUX HeOOXIOHUX KOMNEemMeHMHOCMell.

Knwwuosi cnosa: naykogo-0ociionuybka KoMNemeHmuicms, NpupoOHUYi HAyKu, NPoeKm,

HAYK0B0-00CHIOHUYbKA poboma, npogecitina niocomoska (haxisyis.
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OPIAHIBALITMHO-ITEAT OI'T9HI YMOBH ®OPMYBAHHA ITIPODECIHHOI MAHCTEPHOCTI
MAHBYTHIX CHELIAJIICTIB

Joamuiaa /[ssuenko

POJIb ECTECTBEHHBIX TUCHUIIJINH B @OPMAPOBAHUUN HAYYHO-
NCCIEJOBATEJBCKOU KOMIIETEHTHOCTHU BYAYIIUX TEXHUKOB-
TEXHOJIOI' OB JIETKOM ITPOMBIIIIJIEHHOCTH

Annomayua: B cmamve paccmompensi cospemenubie n00Xo00bl K OPMUPOSAHUIO HAYY-
HO-UCCIIe008AMENbCKOU KOMNEMEHMHOCIU CIYOEHYeCKOU MOJI00edCU, NPeOCmasiensbl hopmbl U
Memoobl aKMUBU3AYUU HAYYHO-UCCIe008AMENbCKOU 0esIMeNbHOCMU CIMYOeHMO08 N eCMecmeeH-
HOLIM  OUCYUNTUHAM. AKYEHMUPOBAHO GHUMAHUE HA 3HAYUMOU pPOIU OUCYUNIUH HAYYHO-
ecmecmeeHHO HanpagieHus 6 QOpMUpOBAHUU ONbLIMA HAYYHO-UCCIe008AMENbCKOU 0esimenlbHO-
cmu. Hayuno-ucciedosamenvckas paboma no ecmecmeeHHbIM OUCYUNIUHAM Hecem 6 cebe
00IbLWOT NOMEHYUAT, HANPABLEHHBIU HA COBEPUIEHCMBOBAHUE NPOPECCUOHATLHOU NOO20MOBKU

COBPEMEHHBLX cneyuaiucnmos u gbopMupoeaHuey HUX HeobX00UMbLX Komnemeﬁuuﬁ.
Knrouegwvie cnosa: Hay’{HO'MCCJleaOGClmeﬂbCKa}Z KOMNEemMeHnHoCcnmy, eCmecmeernble HAYKU,
npoeKkm, HayllHO-uCCJZ€OOSGm€]ZbCKa}l pa60ma, npoqbeccuoziaﬂbHaﬂ 1n0020MOBKA cneyuanucmaoe.

Joamuiaa /{ssyenko

Po3mmpena anoTamist 1yt 03HAHOMIICHHS 3 LI€I0 TEMOIO:
“Posib NPUPOAHMYHUX JMCHHUILIIH Y (POPMYBaHHI HAYKOBO-10CHiIHULIBKOI KOMIIETEHTHOCTI
MaHOyTHIX TeXHIKiB-TeXHOJIOTIB JIerkoi POMHUCJI0BOCTI”

Ilocmanoeka npoonemu 6 3a2anpvHomy
6u2nA0i ma ii 38’530K 13 8ANCIUBUMU HAYKO-
BUMU YU NPAKMUYHUMU 3a80anHAMU. TpaHc-
Gopmayii Hawozo cycnitbemea 6i0 iHOycmpi-
ANbHO20 00 HOOPMAYIUHO20 CYNPOBOOIHCY-
IOMbCs HeabUAKUMU 3MIHAMU Y cghepi oceimu.
Dopmu ma memoou HAGUAHHS, WO ICIMOPUUHO
CKIANIUCh, 30PIEHMOBAHI HA 3ACB0EHHS OMPU-
MAHUX 3HAHL | € He30amuuMu 3ade3nedumu
6ceOiuHUll  pO36UMOK  30iOHOCmeEl  0coOuUcC-
mocmi ma adanmysamu ii 00 CmpimMKo2o po3-
BUMKY HAYKOBO-MeXHIYH020 npozpecy. Mooep-
HI3aYis HABYATILHO20 Npoyecy NOJAeac y nepe-
X00i 8i0 nacusHux ¢hopm HaBYaHHsA 00 AKMUBHUX
2pynosux ma IHOUGIOYaNbHUX, NOULYKOBOI ma
odocnionuyvkoi disteHocmi  cmyoenmis. OHOG-
JIeHHsl (hopm, Memoodie ma Nputiomie HaABYaHMs
HOBUHHO OYMU CNPAMOBAHE HA 3aMIHY Penpooy-
KMUBHO20 HABYAHHS MBOPYUM (NPOOYKMUBHUM,).
3minoemscs smicm npoyecy oceimu (HAGUAHHS)
— ye Jice He OMPUMAHHSL 3HAHb YU IHPopMayii,
a opmysans KomMnemeHmHoOCmel, camopeai-
3ayisi HA OCHOBI NPUPOOHUX 30IOHOCMEU cm)Oe-
HMI6 MA IXHbO2O PO3BUMKY.

Beaoicaromy, w0 komnemenmmuicruti nio-
xi0 3apoouecs y CLLA. Ilybnikayicro, wo Hazo-
Jocuna Ha yiu npobnemamuyi, Oyra cmam-
msa  McClelland «Tecmysamu xomnemenm-
Hicmb, a He inmenekmy. B 1960-1970 p.p. no-
HAMMS «KOMNEeMEeHMHICIbY 3'61I9€EMbCsL Y CBI-
MOGIli  HAYKOBO-Ne0a2ociutill  Jimepamypi.
Illsuoka 3mina c8imosux nooitl Cmasuia GeauKi
3a80anHs neped 0Ceimolo, KA He Cmueana 3d
Humu. Hoesi eumoeu 0o ¢haxisyie manu 6ionosi-
oamu 3anumam HayKo80-mexHIUHO20 NPOcpecy.

Ananiz ocmannix 0ocnioxycens i nyoni-
Kauiil, y sKux 3ano4amrKo8ano po3e s3aHHs Yiel
npobnemu i Ha AKi chupaemscs agmop. Benuxuii
nomenyian 0as YOOCKOHANEeHHS Npogeciinoi
ni020MosKU cydacHux ¢axisyie ma ¢opmy-
BAHHS 8 HUX HEeOOXIOHUX KoMnemeHmHocmen
Hece 8 c00i HAYKOB0-00CIIOHUYbKA poboma
cmyOdenmis. YV 36 3Ky 3 yum numaHHs gopmy-
BaHHA HAYKOBO-00CTIOHUYbKOI KOMNEMeHmHO-
cmi cmyoeHmcoKkoi MoN00I ABNAIOMbCA Npeo-
MemoM BUBYEHHS 6A2ambOX YEHUX AK BIMYU-
3HAHUX, max I 3apyoiscnux: M. Apxinosa,
JI.Bonoapenko, JI. Buwnescvka, H. [noeun,
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1O.€uuna, 1. 3umns, JI. Kogbacenrxo, M. Kpuso-
pyuxo, A. Makcumosa, O. Muxumiwk, A Hizos-
yes, H. Ilaoyn, I1. Ilioxacucmuu, H. Conosill,
A.Cmenanrox ma iH. B Haykoso-nedacociuniii
Jimepamypi @ueHuMU OO0CTIONCYIOMbCS NCUXO-
JIOCTYHI OCHOBU, OPeAHI3AYIIHO-NE0A202IUHI YMO-
8U PO3BUMKY OOCTIOHUYLKUX YMIHb CHYOEHMIS,
0Cco0IUBOCMI HAYKOBO-OO0CTIOHUYbKUX IXHIX NPO-
exmie ma IHWi acnekmu 6 pamKax npoonemu
Gopmysanus 8 HABUANLHOMY NPOYeCi HAYKOBO-
O00CTIOHUYLKOI  KOMNEeMEeHMHOCMI  MauOymHix
¢axisyie piznoco npoghinio.

Dopmynioeanna memu cmammi. Me-
Mo O0O0CNIOJNCEHH € BUCBIMIEHHS (opm i

Memooie akmusizayii Haykoeo-00CaiOHUYbKOL

OisibHOCMI 3 NPUPOOHUYUX OUCYUNTIIH (XIMI,
Oionoeii, ekonoeii) MaubYmHix  MexHIiKig-
MEexXHOI02I8 1e2KOi NPOMUCTIOBOCTI ) KONEOACI.

Buknao ocnoenozo mamepiany oochi-
0MCEHHA 3 NOGHUM OOTPYHMYBAHHAM OMPUMA-
HUX HAYKOBUX  pe3ylbmamis. Hayxoso-
00CNiOHUYbKA OIIbHICMb - Ye euwa @opma
camooceimuboi disnbHocmi cmyodenma. Me-
MO0 HAYK080-00CNIOHUYbKOI pobomu € ¢hop-
MYBAHHS HAYKOBO20 C8IMO02140Y, ONAHYBAHHS
MemoOo02i€l0 HayKoeo2o nowyky. s ii 0o-
CSACHEHHSl NOGUHHI NPAY08amu 6¢ci KOMNOHEH-
mu cucmemu npoghecitinoi nio2omosKu: cnps-
MOBAHICMb GHYMPIWHBOI MOMuUBayii cmyoen-
mi6 Ha npoedeHHs D0CTIOHUYLKOI OisIbHOCMI
yoKce 3 nepulo2o Kypcy, 3acmocy8amHs ocoou-
CMICHO-OIANbHICHO20 NiOX00Y 00 HABUAHHS,
KoMnemenmue ynpaeniHus 3 OOKy neoazozie
WOo00 pO36UMKY HAYKOBO-0OCHIOHUYbKUX HA-
BUYOK MA 6MIHb.

Beaosicaemo, wo nayxoso-oocnionuyvka
KOMNEemeHmHiCms ~ MaubymHb020  MexHiKa-
MexXHO02a 1e2KOi NPOMUCTIO80CMI — Ye iHmee-
pamusHa SAKicmv ocobucmocmi, wo 6U3Haya-
EMbCS 3HAHHAMU, GMIHHAMU MA HABUUKAMU,
00C8i00M OISNIbHOCI, YIHHICHUM CMAGLEHHSM,
0COOUCTICHUMU AKOCMAMU A NOKA3VE CMY-
niHb 20MOBHOCMI CcmMyOeHma 00 GUKOHAHMHS
HAYK0B0-00CHIOHUYbKOI OisIbHOCMI 018 8Upi-
wienHs npoghecitino 30piEHMOBAHUX 3A80AHb Y

cpepi nezckoi mpomucnogocmi ma upasxca-
EMbCS 8 NOECOHAHHI MOMUBAYIUHO20, KOSHIMU-
8HO20,  OcobucmicHoco  ma  OIANbHICHO-
NPAKMUYHO20 KOMNOHEHmMI8. 3acmocosyodu
Memoou HAyKo8020 NIZHAHHA ) GUKOHAHHI 00-
CNIOHUYbKUX 3A80AHb, MAUOYMHI MEXHIKU-
MEXHON02U MAromb MONCIUBICG PO3GUHYIMU
c60i npogpecilini  6MIHHA, CAMOCMIUHICMb,
30amHICMb NPUUMAmMU KpeamueHi pPileHHs Y
BUKOHAHHI NOCMABNIEHUX 3A80aHb, A MAKO’C
VMIHHS 3HAXOOUMU HeCMAHOAPMHI NioXoou 00
supiuents eupooHuuux npodnem. bezmeocne
nose 07151 00CIIOHUYLKOI OISIbHOCI KPUEMbCS
8 NPUPOOHUYUX HAYKAX: XiMii, bionoeii, ekono-
2ll, OCKINIbKU GOHU B3AEMONOS'I3aHI 3 JHcUm-
MAM OKpemoi M00unu, i 3 (YHKYIOHY8AHHAM
npupoou (biocghepu) ma coyiymy.

Jlo Hatbinbw epexmusnux memoodis
HABYANbHOI OINbHOCMI 3 NPUPOOHUYUX OUC-
Yuniin — Hanexlcamsv  HAYKOB80-00CHIOHUYbKI
npakmuxu. Komnemenmnicmo 0o maguanvho-
00CNIOHUYBKOT OIAIbHOCMI TPYHMYEMbCA HA
BMIHHAX npaylosamu 3 0xcepeiramu iHpopma-
yii, éecmu cnocmepedsiceHts, aHanizysamu ma
V3a2anvbHI08amu ompumany ingopmayiio, po-
Oumu 8UCHOBKU, BMIMU 3ACMOCO8YBAMU HABU-
YKU 0OCTIOHUYMBA Y NPOQeciiinitl OisLIbHOCHI.

Hayxoeo-oocnionuyvka OisinbHiCMb
cmyOoeHmis 30IUCHIOEMbCA 34 PI3HUMU HANPsi-
MaMu: Ri0 Yac HABYANbHUX 3AHAMb 3 Ximil, Oi-
0710211, eKonoz2ii; N03a HAGYANbHUM NPOYECOM:
yuacms cmyOeHmie y HayKo80-0p2aHi3ayiiHux
3ax00ax, HAYKOBUI NOWLYK Ni0 4ac HABYATbHUX
ma UPOOHUYUX NpaAKMuK, pobomu HaAo me-
MAMUYHUMU NPOEKMAamMu, poboma 8 HaAyKO8UX
2YPMKAX YU NpoONIeMHUX 2PYNAX, A MAKOHC HA
GaxynomamueHux 3aHAMmMAIX.

Hayxogo-oocnionuyvka poboma nio
Yac HABYANLHUX 3AHAMb 3 GUKOPUCHAHHAM
AKMUBHUX OOCTIOHUYBKUX MemOoOi8 0008 13K0-
8a OJ151 YCIX cmyO0eHmi8 ma € Hesio 'EMHUM elle-
MeHmoM oceimuboco npoyecy. llowyk, axuti
nepeoye HAayKo8OMY OOCHIONCEHHIO, NOYUHA-
E€EMbCA 31 CMUMYTIIOBAHHA IHMENEKMYANbHO20 |
meopuo2o muciaenus. Hanpuknao, nexyis, sk-
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WO B0HA HAYKOBO CHPAMOBAHA, NOBUHHA HO-
cumu npooOIeMHO-00CAIOHUYbKULL Xapakmep,
nio uac sKoi 8UKIA0ay 03HAUOMIIOE 3 PyHOa-
MEeHmManbHUMu npoodremamu noemanHo 8 Ko-
JHCHIU memi yu po30ini. Buxnaodau nio uyac jnek-
yii' BUOKpeMIIoE NnesHi NumMawHs, O00NOMa2ae
3HaUmMU cnocoou GUPIWEHHs PIZHUX NpoOaeM-
Hux cumyayii. Buxopucmanns enemenmie Oe-
ciou, 3anyuenns 00 dianozy, oucnymy, 062080-
DeHHs NPOONIeMHUX NUMAHb HATIAUMOBYE CY-
O0eHmi8 Ha meopue MUCAEHHs | 0A€ Ceplio3HUL
NOWMOBX HA NPOO0BIHCEHHS OOCTIONCEHHS HAO
neeHoI0  MeMol0. Omoice,  Haykogo-
0ocniOHUYbKa poboma 6 ayoumopHii ma no-
3aayoumopHiill OiAIbHOCMI 8UMA2AE NOCMIUHO
KIONIMKOI po3ymMo6oi npayi, po36umky maxkux
ocobucmicHux axKocmell, AK HANONE2TUBICHb,
BHYMPIUWHE NpAcHeHHS 00 NI3HAHHA HOB8020,
DO3BUMKY BAACHUX MONCTUBOCEU.

Hepwum emanom niocomosku cmyoe-
HMA 00 HAYK0BO-00CIIOHUYbKOL pobomu € pe-
¢epamuena poboma. Hasuuxu HanucauHs
peghepamis 6yOymov KOPUCHUMU NPU NIO20MO-
8Yl HAYKOBUX O0NO8ioell ma 36imieé npo 6UKO-
HaHy HAyKo80-00CNIOHUYbKY pobomy. Bnpo-
00621C pobomu 3 eKONOSIUHUMU NPOEKMAaAMU
cmyoeHmu yc8i0OMAII0Mb YIHHICMb eK0N02i-
yHOiI iHhopmayii, euamebcsa euoinaAmU npoodie-
My 1 posymimu ii cyms. Lle cnpusie 3mini ec-
MemuyH020 CMaegieHHs 00 NpUpoou HA NpaK-
muyHe, NPUpOOOOXOPOHHE.

Ipaxmuuni ma nabopamopui 3aHamms1
8YamMb CMYOeHmie BCMAHOBNIO8AMU NPUUUH-
HO-HACNIOKO8I 38'3KU, cnocmepieamu ma no-
pisHI06amu, 3icmasiamu akmu, A6uwa npu-
poou, BUABAMU 3AKOHOMIPHOCMI Npoyecis,
sucysamu 2inomesu, 062oeoprogamu ix 6 epy-
ni, awanizyeamu U 3HAXOOUMU MONCIUBL Di-
wenHs npobnem. Buknaoau mae 3mozy noxasy-
samu MauOymuim axisysam pisHi wisxu ma
MONCIUBL NIOXOOU 00 BUPIUIEHHS 3A80AHb, 3d-
NpONoHysamu cmyoeHmam NOWLYKO80-
00CIOHUYBKI 3a0ayi mowo.

Oonum 3 Hausadxsciugiuux 3acodis go-
pmyeannsa HJIK cmyoenmie € Haykoso-

00CNiOHUYbKA poboma cmyoeHmié no3a Hae-
yanvHumM npoyecom. Bona nepeobauac yuacmeo
Y pobomi npeoMemHUx HAYKOBUX 2ypmKié 3
NPUPOOHUYUX — OUCYUNTIH,  aKyIbmamueis,
HAYKOBUX ceKyill, 1abopamopii. Ynenu npeo-
MemHUX 2ypmKie 2omywms 00nosidi 00 cemi-
HAPCLKUX 3aHAMb, MeMAMUYHUX KPY2AUX CMo-
J1i8, pO3p00OIAIOMb NPOEKMU.

s eussnenus meopuux 30i6HOCmel
CMyOeHmi8 y UPIULEeHHI Mma HeCMAaHOAPMHOMY
Ppo38'a3anni npodiem 0ydce KOPUCHUM I Oi€BUM
€ memoo npoexmis. Came yeti Memoo 00noma-
2a€e po3Kpumu maxi 0COOUCMICHI pucu, Ki po-
36UBAIOMbCSL 8 OLUILHOCMI | NPAKMUYHO He
3aceorwemvcs eepbanvro. Ilpoexmua ¢hopma
OISIbHOCMI CNPAMOBAHA HA OMPUMAHHS THMe-
2POBAHUX 3HAHb 13 PI3HUX chep HAYKU, MEeXHi-
KU, 1 HA OCHOBI Yb020 — BUPIULEHHS KOHKpEm-
HOI npob.iemu.

Bucnoeku 3 oanozo oocnioxncennsa ma
nepcnekmusy NOOAIbUUX PO3BIOOK Y OAHOMY
Hanpamky. Omoice, HAYK0B80-00CIIOHUYbKA PO-
boma 3 NpupOOHUYUX OUCYUNTIH Hece 8 CODI
8eNUKULl nomenyian Oisi YOOCKOHANIeHHS. NPo-
¢ecitinoi niocomosxku cyyacuux ¢paxisyie ma
GopmysanHs 6 HUX HeOOXIOHUX KOMNemeHm-
Hocmell. YMiHHA § HA8UYUKU OOCTIOHUYBKOL Oisl-
JbHOCMI 6e3yiHHi 0151 MaubymHb020 ¢haxieys,
OCKIIbKU € OCHOB0I0 11020 NPOoecilinoco ycni-
xy. Cyuachi eumocu 0o npogecitinoi niocomo-
6KU ¢haxisyie poobasamv HAYKOBO-00CHIOHUYLKY
pobomy cmyoeHmie 8axdciusum @OaxKmopom
VOOCKOHANIeHHs cucmemu nio2omosku @axie-
Yig 01151 N0OANLULOL NPOecitinoi DisLIbHOCI.

Y nooanvwomy naanyemscs pospodra
asmopcvkoi  mooeni GopmyeaHHs HAYKOBO-
00CTIOHUYBKOI KOMNEeMEeHMHOCMI MAuOymHix
MEXHIKI8-MeXHON0218 1e2KOi NPOMUCTIOBOCNL Y
KONeocl, po3podKa SKICHO20 MemOoOUdH020
3a6e3neyeHus O OIACHOCMYBAHHS DIGHIG
cghopmosanocmi HayK080-00CTIOHUYLKOL KOM-
NemeHmMHOCMI CMyO0eHmie npu 6UGUEHHI Npu-
POOHUYUX OUCYUNIIH, BUKOHAHHI, NPeOCmas-
JIeHHs Ma 3aXucmy HayKo80-00CIiOHUYbKUX
pobim cmyoenmamu, sike Modice Oymu GUKOpU-
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cmaue 8UKIA0auamu OC8IMHIX 3aKnadis, Me-
mooucmamu ma cmyoeHmamu 5K y HaeaibHO-
My npoyeci, max i 6 no3aHas4aibHil OisIbHO-

General problem setting. Our society’s
transformation from industrial to information
one is accompanied with considerable changes
in education. Historically developed forms and
methods of teaching are oriented at acquisition
of obtained knowledge and cannot ensure a
personality’s all-rounded development and
adapt it to rapid development of scientific and
technological progress. Modernizing of
teaching process lies in transition from passive
forms of learning to active group and
individual learning, creative search, and
students’ research activities. A collective of
scientists: O Karbovanets, N. Kurutz, N.
Golub, A. Mayorosh believe that «renovation
of forms, methods, ways of teaching should be
directed at substitution of reproductive
learning by creative (productive) one» [1, p.
80]. The content of training (learning) process
is changed — this is not obtaining knowledge or
information any longer, but competencies

forming, self-realization on the basis of
students  ‘natural  abilities and their
development. Competency is a level of

manifestation of a specialist’s formation and
maturity, his/her professional awareness,
knowledge, authority, activity’s efficiency.
Research and publications analysis.
A great potential for improving the
professional training of modern professionals
and the formation of their necessary
competencies is the scientific research work of
students. In this regard, the issues of formation
of research competence of student youth are
the subject of study of many scientists, both
domestic and foreign, teaching practitioners:
M.Arkhipova, L. Bondarenko, L.Vishnevskaya,
N.Glovin, Yu. Echina, L. Kovbasenko,
M.Krivoruchko, A. Maksimova, V. Mikityuk,
A.Nizovtsev, N.Padun, P. Pidkasisty, N.Solovey,
A.Stepaniuc et al. In the scientific and
pedagogical literature, the researchers study the

cmi, Ha KOHKYpCAx, IHMen1eKmyaibHO-6UX08HUX
3ax00ax, HAyKOB0-NpAKMUYHUX KOH@epeHYisx
mowo.

psychological foundations, organizational and
pedagogical conditions for the development of
students 'research skills, the features of students'
research projects, and other aspects of the
problem of the formation of research specialists
of various profiles in the educational process.

The article’s aim statement. The aim
of the article is to highlight the forms and
methods of activating scientific research
activities in natural disciplines (chemistry,
biology, ecology) of future technologists of
light industry technologists in the college.

Main material exposition. It is
considered  that competency approach
appeared in the USA. The publication
accentuating this issue was the article by
McClelland «To test competence, and not
intelligence. In the 1960s — 1970s the notion of
«competency» appeared in the world’s
scientific-and-pedagogic literature. The world
was changing rapidly. This set great tasks to
education that couldn’t catch up with changes.
New requirements put forth to specialists had
to correspond to needs of scientific and
technological progress.

Scientific-and-research practices
belong to the most efficient methods of
teaching activities. One of the most efficient
methods of teaching activities is introduction
of research practices to the teaching process.
The competency in learning and research
activity is based on abilities to work with
information sources, to observe, analyze, and
consolidate the information obtained, to make
conclusions, to be able to apply the research
skills in professional activities. Modern
approaches to forming research skills in
students are united with the same idea: only
purposeful, staged, and systematic activity
during the whole term of study will enable
training a qualified graduate with a well-
developed research competency. A student’s

Teopis i npakxmuka ynpaseninus coyianvrumu cucmemamu 3 2018 17



OPIAHIBALITMHO-ITEAT OI'T9HI YMOBH ®OPMYBAHHA ITIPODECIHHOI MAHCTEPHOCTI

MAUBYTHIX CIHELIAJIICTIB

research work is developmental in character
and activates forming of such competencies as
scientific intuitiveness, depth of thought,
creative approach to perception of knowledge,
its practical application. Students’ scientific
and research activity is made in different
directions: scientific and research activity in
classroom; extracurricular scientific and
research work; students’ participation in
scientific and research events; scientific quest
at training and production practices; work on
thematic projects.

Scientific and research work at training
classes with application of active research
methods in conducting them is obligatory for
all students and is an integral element of
education process. A quest preceding a
scientific research starts with stimulating of
intellectual and creative thinking. For instance,
a scientifically oriented lecture should be
characterized as problem-and-research and
introduce students to fundamental problems by
stages in every topic or section. In the course
of their lecture a teacher singles out certain
problems, assists in search for ways of solving
various problem situations. Using elements of
discussion, involvement into a dialogue,
dispute, discussion of problem issues sets
students for creative thinking and causes a
considerable impact to continue researching
certain issue. For instance, when studying the
topic «Carbolic acids» it is reasonable to offer
students to conduct independent research on
some elements of this topic, like «Research of
dependence of carbolic acids’ potencies on
radical», «Research of soap’s washing power
in soft and hard water», «Research of washing
powers of soap and synthetic washing
powders», «Chemistry in cosmetics and
perfumery», etc.

Practical and laboratory classes teach
students to establish cause-and-consequence
connections, to watch and compare, correlate
facts and natural phenomena, to discover
regularities in  processes, to set forth

hypotheses, to discuss them in group, to analyze
and find possible solutions of problems. A
teacher is able to show future specialists
different ways and possible approaches to
solving tasks, to offer students various quest and
research tasks etc.

A teacher should try to set questions in
such a way that they invoke in students opposing
thoughts and answers to them should be arrived
to in a discussion, instead of being obvious.

One of the most important means of
forming scientific and research competency in
students is their extracurricular research work.
It supposes participating in discussion groups
on natural sciences subjects, optional classes,
scientific sections, laboratories. Participants of
subject groups prepare reports for seminars,
thematic discussions, and develop projects. As
M. Fitsula sys, «For successful operation and
results of students’ scientific groups, keeping
the following basic organizing principles is
needed: practicality, willingness, planning,
topics’ reality, diversity in work methods,
stable contingent, taking into account students’
interests and abilities, the teacher’s high
qualification and being interested, succession
and forming traditions in work, stimulating,
high ideological-and-theoretical level». The
author believes that «students’ activity in
problem-solving groups has much in common
with work in scientific groups. It can unite
students of different years, and faculties at a
university. An object of a scientific research
may be a problem studied by the scientific
supervisor of the group. An advantage of this
form of scientific and research work is a
possibility of a deeper and multilateral study of
the chosen topic. Problem-solving groups
organize meetings with people who come across
the problems selected by the group to be
studied» [2, p. 318].

At the first stage of getting scientific
and research experience students learn to work
with information  sources (selecting,
consolidation, distinguishing the main idea),
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prepare reports, abstracts, get acquainted with
methods of scientific research etc. There is a
very fruitful method when students from
different years work on the same problems.
This motivates first-year students to work
along with senior students, and senior students
are motivated to pass experience to first-year
students. A great significance for a student’s
self-evaluation is his/her participating in
scientific  events:  scientific-and-practical
conferences, scientific readings, seminars, etc.

The aim of scientific and research work
iIs forming scientific outlook, mastering
methodology of scientific research. To attain
this goal, all the elements of professional
training system must be at work: directing
students’ inner motivation at conducting
research activity starting from the very first
year, applying personality-and-activity
approach to teaching, competent management
on the part of teachers concerning
development of research skills and abilities.
Thus, scientific and research work in
classroom and extracurricular activities calls
for continuous and diligent intellectual work,
development of such personality traits as
persistence, inner strive for learning new
things, personal abilities development.

The first stage of preparing a student
for scientific and research work is abstract
writing. An abstract is essential from
scientific-and-informative point of view. The
topic of an abstract has to be selected so as to
urge solving problem tasks and to be
connected with practical activity. The skills in
abstract writing will be useful for preparing
scientific reports and accounts on performed
scientific and research work. When working
on ecology projects students realize the value
of ecology information, learn to single out a
problem and to understand its essence, This
enhances the change in attitude to nature from
aesthetic to practical, nature-preserving one.

Scientific and research work bears in
itself a great potential for improvement

modern specialists’ training and forming
needed competencies in them. An important
link in scientific and research work is writing a
science report or an article. A science report is
different from an abstract, it has to contain
research results, analysis of documents,
personal attitudes and conclusions, analysis of
a scientific problem. Its contents should evolve
in certain sequence: the topic’s urgency, the
extent of its development in scientific
literature, the aim of the publication, the
exposition of the author’s personal view on the
problem, the essence of the research,
conclusions.

Theses are laconically formulated main
issues of a report. In theses there are given
substantiation of the topic, the history of the
problem, the selected methods of research (the
research part is not provided here), and the
research outcomes. All the points should be
logically connected. On obtaining skills in
abstract writing, or possibly parallel to it, it is
necessary to involve students in performing
scientific and research work.

Scientific and research activity is the
higher form of a student’s self-educating
activity. Scientific and research work should
be closely connected with training process. It
facilitates deepening and broadening the
teaching content of learning subjects.
Organization of scientific and research activity
is a long-term process which has to be guided
by a teacher. In our opinion, the process of
performing scientific and research work, in
accordance with logic of scientific research,
should take place in the following sequence:

- topic selection;

- working hypothesis development;

- determining the aim and tasks;

- making a plan of the work;

- determining the object and the subject
of the research;

- selecting and work with information
sources;

- systemizing the gathered material;
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- conducting theoretical or
research;

- performing calculations;

- analyzing the obtained results;

- writing the paper;

- reviewing the work and its completion;

- final editing and outlay;

- defense of the work.

The choice of topic to be researched is
of special importance. The topic should be
urgent and interesting first of all to the student
and it is very important that it shouldn’t be
imposed on the student, but be selected
consciously. The set of topics offered to be
researched should be of problematic character,
be interesting and urge scientific questx [3].

Natural sciences like chemistry,
biology, ecology offer a vast field for research
because they are closely connected with both
life of a single person and functioning of the
nature as a whole (biosphere) and society. A
teacher can offer a number of topics which
will be interesting for students. It would
especially positive if a student chooses topic
him/herself. Topics may arise immediately at
lectures or practical, laboratory or seminar

applied

classes. Here are a few examples of topics for
scientific and research work on chemistry.

Topics for scientific and research
work recommended for students studying
ecology: «Research of anthropogenic influence
on circulation of carbon (nitrogen, phosphorus,
oxygen)», «Eutrofication of water bodies:
causes and outcomes», «Research of synergic
interaction of human global problems and their
possible influencing the destiny of mankindy,
«The current state of Ukraine and ways to
improve it», «World problems of fresh water»,
«Anthropogenic influence on the World oceany,
«Research of influence of acid rains on platsy,
«Demographic  problems and biosphere’s
abilities», «Analysis of B. Commoner’s ecology
laws», «Population aspects of humankind’s
evolution», «Research of human interaction with
the environment», «Nature preserving aspects in
morals of native peoples’ existence», «kEconomic
mechanisms in environment preservationy,
«Influence of industrial exhausts on human
health, flora and fauna, soils and bodies of
water», «Research of influence of abiotic factors
on organisms’ activity» and others.

Section Topics
Alcalines and al- | Influence of soft and hard water on living matter (human health)
kaline metals — - -
Determining pH of potable (running, spring) water
Hydrocarbons Determining quality of honey
Acids Ortophosphorus acid in foodstuffs and the health of population (a per-
son)
Influence of acid rains on bio-centers of plants
Albumens Influence of hard metals on albumens in living matter
Polymers Research of hygiene properties of natural, artificial, and synthetic fibers
Non-metals Research of pH in (running, spring, river, waste) water
Natural sources of | Determining content of hard petroleum products in surface waters of
hydrocarbons Kharkiv
Indicators Determining pH environment by means of fluoresce indicators
Structure of or- | Research of connection between composition of substances and their
ganic composites | properties
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Topics for scientific and research
work recommended for students studying bi-
ology:«Research of interspecies competition
on the example of mildew mushroomsy,
«Analysis of populations’ age pyramids in dif-
ferent countries», «Research of polluted air
environment in town by means of lichen-
indication», «Xenobiotics’ cumulative effect
in feeding chainsy», «Bio-indication of a city
ecosystem’s pollution», «Influence of hard
metals on seeds’ germinating», «Detection of
plants’ resistance to soils’salination with sul-
phur and nitrogen oxides», «Study of washing
detergents’  influence on  water bio-
environments», «Use of plant indicators in re-
search of environmental pollution», «Study of
vitamins and stimulators’ influence on growth
of plants», «Role of bacteria in bio-
environments», «Role of animals in bio-
environments», «kEnvironment’s influence on a
person’s emotional statey», «Ecological prob-
lems in nutrition», «Research of pine forests’
influence on human breathing system», «Hy-
drobionts’ influence on rivers’ purification
from pollutions» and others.

To detect students’ creative abilities in
solving and non-standard approaches to prob-
lems the projects method is very helpful and
useful. It is this method that facilitates disclos-
ing those personality traits that are developed
in activities and are virtually not adopted ver-
bally. As O. Kobernyk believes, «it can be ap-
plied both at classes and in extracurricular
work, it is aimed at attaining students’ goals,
hence its uniqueness; it forms a number of
training and life competencies, hence it’s effi-
cient; it forms experience, hence it is irre-
placeable. Of special importance is coordinat-
ing work organization in the form of stage by
stage discussions and presenting the obtained
results and of possible ways to introduce them
in practice. If short-term projects can be ap-
plied at classes on one single subject, long-
term ones (from 1 month to a year) devoted to
quite a large-scaled or several connected prob-

lems and which are correspondently interdis-
ciplinary, so they are analyzed at extracurricu-
lar time» [4, p.87]. The author states, that «a
project is a special form of education philoso-
phy. A philosophy of aim and activity, results
and achievements, it is acceptable for modern
higher education because enables to unite val-
ue and content-holding foundations of culture
with the process of activity-based socialization
process» [4, p.87].

Projects have to be connected with stu-
dents’ interests and be directed at cognitive
activity development through practical activi-
ty. Ukrainian researchers (I. Yermakov, O.
Savchenko, V. Tymenko et al.) accentuate that
project activity facilitates forming of creative
skills, new type of relationships between a stu-
dent and teacher based on cooperation. Pro-
jects method is aimed at independent work
which may be both individual and group activ-
ity, and it supposes the use of searching and
research methods, work with various sources
of information displaying different points of
view. Project activity, as no other one, is di-
rected on obtaining integrated knowledge from
various spheres of science, technology, and on
solving a problem on this foundation.

Conclusions on the research and fur-
ther research perspectives. Thus, scientific
and research work on natural sciences subjects
carries in itself a great potential for improve-
ment of modern specialists’ professional train-
ing and forming needed competencies in them.
The skills and abilities in research activity are
invaluable for a modern specialist because it is
a foundation for his/her professional success.
In modern society there is a need in a creative
specialist, rather than an operator, in a special-
ist capable of research, model, and create pro-
jects in accordance with demands put forth by
time. Current demands for specialists’ profes-
sional training make students’ scientific and
research work an important factor of improv-
ing specialists training system for further pro-
fessional growth.
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In the future, it is planned to develop
an author model for the formation of scientific
and research  competence of  future
technologists of light industry in the college, to
develop quality methodological support for:
diagnosing the levels of research competence
of students in the study of natural disciplines;
performance, presentation and protection of
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