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BUKOPUCTAHHSA IHTEPAKTUBHUX METO/JIB HABYAHHSA
HI1YAC HPOBEAEHHSA JABOPATOPHUX POBIT

AHoTAalis. Y CTaTTi pO3KPUTO aKTYalbHICTh BUKOPUCTAHHS IHTEPAKTUBHUX
METO/[IB HaBYaHHSI T11]] Yac MPOBEICHHs 1abopaTOpHUX POOIT 3 HABYAILHUX KYPCiB
«Martepiano3HaBcTBO», «MaTepialo3HaBCTBO Ta MaTepiaJid B MAIIMHOOYyBaHHIY.
[TinkpecneHo 3B'A30K KypciB 3 1HIMMH HaB4YabHUMH Kypcamu B 3BO. OcobnuBa
yBara 3BEPTA€TbCS Ha Te€, M0 Ha JaOOpPaTOPHUX B3aHATTSIX YTOYHIOIOTHCS Ta
CUCTEMATU3YIOThCS 3HAHHS CTYJEHTIB, SKI 3700yTI Ha JIEKIisX, Ta B MPOIEC]
caMocTiifHOi pobOortu. IlimkpecneHo, IO IMmija Yac 3aHATh 37100yBadi OCBITH
OMAHOBYIOTh CTPYKTYPY OKpPEMOi TEXHIKHM, BIPABISIIOTECA B aHali3l Ta
y3arajJbHEHHI, HABYAIOTHCS MPUHAMATH CKJIaJIHI PIIIEHHA B YMOBax MpoQeciitHoi
TSTBHOCTI. AKIIEHT 3p00JIeHO Ha OCOOJMBOCTSAX TPAKTUKYBAHHS B TIPOIECI
BUKOHAHHS 1a00paTOPHUX PI3HUX BUAIB pOOOTH 3 YUHSIMU: PPOHTATBHOI HMUKIIYHOT
Ta I1HAUBIAyaTbHOI. PO3KPUTO OCOOIMBOCTI KOXKHOTO CTPYKTYPHOTO €JI€MEHTa
1a6opaTOpHUX POOIT: CaMOCTINHOT poOOTH 3 MIATOTOBKH 70 JIaOOpaTOPHOI poOOTH;
IIPOBENICHHS JIA0OpAaTOpPHOi poOOTH; OMpalIOBAaHHA OTPUMAHUX pE3YyJbTATIB M
odopMIICHHS 3BITY; 3axXHUCT 13/1a4a 3BiTy. HaBeieHO CyTh TpauIliiHX METO/IIB, SIKI
BUKOPUCTOBYIOTh Ha. KOKHOMY eTami. 30kpema, 1ie Oeciia, MosSCHEeHHs, poOoTa 3
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IHCTPYKTUBHOIO KapTOIO, PO3MOBiAb, IHCTPYKTAX IIOJ0 JIOTPUMAHHS MPaBHII
TEXHIKH O€3NeKH, YUTaHHA Ta OOTrOBOPEHHS 3MICTYy J1abopaTOpHOIo, aHali3
KIIFOUOBUX TOJOKEHb JAa0OpPAaTOPHOIO, I1HCTPYKTAX, TEOPETUYHE BUBYCHHS
BJIACTUBOCTEN MatepianiB. OmnucaHi METOAW, sIKI BUKOPHUCTOBYIOTH MijJ dYac
MPOBENCHHS JIa0OpaTOPHUX POOIT: MOCHTiM, BiIEOMETOMA, MPUOUpPaHHS POOOUOTO
Miclig. Y CTaTTi MiJKPECICHO, 0 TPAJAMIIIHI METOAHN HE 3aBKIU 33JJ0BOJILHIIOTH
BUMOTH SIKICHOTO BUKJIaJIaHHS TOMY 3pOCTAa€ yBara JI0 IHTEPaKTUBHUX METOIIB. Y
CTaTTl PO3’sICHEHA CyTh TAKMX IHTEPAKTHUBHUX METONIB sK «/lyenb», «ExcrnepTHa
otinkay, «Poraris», «Mikpodon», «biaro». HaBeneno nepeBaru mux metomis. B
OCHOBHI 4YaCTHHI aKTyaJlbHUMHU € Yy3arajJlbHEHHs pe3yJbTaTiB ONUTYyBaHHS
CTYACHTIB YepHIBEIBKOTO HAIlIOHAJIbHOTO YHIBEPCUTETY 100 MPIOPUTETIB Cepel
IHTEPAKTUBHHUX METO/IiB HAaBYaHHS. 3a3HAUYCHI METOIM MOKHA PO3CTaBUTH Y TAKOMY
NOPSAJIKY IPIOPUTETHOCTI BUOOPY CTYNEHTIB: « Mikpodon»,, «EkcnepTHa OLIHKaY,
«[yenwby, «MoskoBuii mtypmy», «Illicte yomy?», «EXit slips».

[IpoBenenns nabopaTopHUX POOIT 3 BUKOPUCTAHHSIM 1HTEPAKTUBHUX METO/IIB
3a pe3ysbTaTaMH CIIOCTEPEKEHHS 3a pPOOOTOI0 CTYJAEHTIB, IO MPOBOAMIIOCH 3a
TaKHUMH KPUTEPISIMU: aKTUBHICTh, 3aJTy4E€HHS 10 POOOTH, KPEATUBHICTh, IEPEKOHYE
0 3a3Ha4eHI METOoAM 3a0e3neuyloTh BUIMN pesynbTar (Ha 18%) HIK
BUKOPHUCTaHHA Ha Jab0paTOpHUX poOOTaX TPATUIIHHUX METO/IIB.

KurouoBi ciioBa: nabopaTopHi poO0TH, MaTepiaio3HABCTBO, OPMU 1 METOIH
HABYaHHS, 3aKJIa/IA BHUINOI OCBITH.
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USE OF NON-TRADITIONAL LEARNING METHODS DURING
LABORATORY WORK

Abstract. The article reveals the relevance of using interactive teaching
methods during laboratory work on training courses «Material Science », «Material
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Science and materials in mechanical engineering». The connection of courses with
other training courses in the ZVO is emphasized. Particular attention is paid to the
fact that laboratory classes clarify and systematize the knowledge of students
obtained in lectures, and in the process of independent work. It is emphasized that
during classes, educators master the structure of individual equipment, practice in
analysis and generalization, learn to make complex decisions in the conditions of
professional activity. The emphasis is on the features of practice in the process of
performing laboratory different types of work with students: frontal cyclical and
individual. The features of each structural element of laboratory work are revealed:
independent work in preparation for laboratory work; laboratory work; processing
of the obtained results and registration of the report; protection and submission of
the report. The essence of traditional methods that are used at. every stage. In
particular, it is a conversation, explanation, work with an instruction card, story,
instruction on compliance with safety rules, reading and discussion of the content of
the laboratory, analysis of key provisions of the laboratory, instruction, theoretical
study of the properties of materials. Described methods that are used during
laboratory work: examination, video method, cleaning of the workplace. The article
emphasizes that traditional methods do not always meet the requirements of quality
teaching so there is a growing focus on interactive methods. The article explains the
essence of such interactive methods as «Duel», «Expert evaluation», «Rotation,
«Microphone», «Bingo».

The advantages of these methods are given. In particular, the "Microphone"
method promotes self-actualization of students, provides an increase in self-esteem
and forms a sense of responsibility for the answer. The use of the "Duel" method is
aimed at creating a situation of competition of students in the reproduction of
knowledge. This method makes learning interesting, shapes the spirit of rivalry,
creativity and inspires students to seek new knowledge. The "expert assessment"
method allows students to feel competent in solving certain issues. He positively
proved himself in situations of the need to make decisions that determine the course
of the laboratory. "Rotation” as a method of education should aim to promote the
formation of different points of view on the object being studied. Students analyze
the situation as specialists in various fields of knowledge. Activity is facilitated by
the "Bingo™ method. this method creates a situation for selecting and finding a
response. The advantages of these methods are given. In the main part there is a
generalization of the results of the survey of students of Chernivtsi National
University on priorities among interactive teaching methods. These methods can be
placed in the following order of priority of student choice: «Microphone», «Expert
grade», «Duel», «Brainstorming », «Six why? ».

Carrying out laboratory work using interactive methods based on the results
of observation of student work, which was carried out according to the following
criteria: activity, involvement in work, creativity, convinces that these methods
provide a higher result (20%) than the use of traditional methods in laboratory work.
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IlocranoBka mnpoGaemu. OcCTaHHI POKH CHOCTEPITAETHCS IM1ABUILCHHS
1HTEepecy 10 npodeciii IPUPOTHUYOT Ta TIEAArOTTYHOI CIIPSIMOBAHOCTI. 30KpeMa TaKi
cnerianbHOCTI 5K «[Ipodeciiina ocBitay Ta «CepeaHs ocBiTay, sIKi 1 3a0€3MEUyI0Th
CHEIIaICTIB JJaHOT CIPSMOBAHOCTI, BUKJIMKAIOTh 3aI[iKaBJICHICTh Y pOOOTO/ABIIIB Y
3B’SI3Ky 3 HecTauero Kpamii(ikoBaHux poOiTHUKIB. [lpu miaroroBui MaitOyTHIX
¢axiBiiB 3a0e3neuyyeTscsi (HOpPMyBaHHS BIAMOBIAHUX 3aralbHUX Ta (aXOBUX
KOMITETEHIIIH, K1 mepe0adeHi OCBITHIME MpOTpaMaMi CIeliaabHOCTi. BuBueHHs
MaTepiaiB, iX BIACTUBOCTEHM Ta METOJIIB 1 CLIOCOOIB 3aCTOCYBaHHS CKJIAJa€ MEBHY
YaCTUHY BIJ] MPOrpamMu MiATOTOBKU 1 PO3KPUBAETHCS y HABYAIBHINA MUCIUILIIHI
«Marepiano3HaBCTBO». Y X0/l JIaDOpaTOpHUX pOOIT BUKOPUCTOBYIOTH SIK
TpaJuIlIiHI METOJAM HABUYaHHs TaK 1 1HTEPAKTUBHI. X0YEMO 3BEPHYTH yBary, Ha
e(eKTUBHICT, BUKOPUCTAHHS I1HTEPAKTUBHHUX METOJIB, $KI  JIO3BOJISIOTH
3a0€3IeUnTH SIKICHY MIATOTOBKY MaOyTHIX (haxiBIliB 3 BpaxyBaHHIM BUMOT, K1 J0
HUX BHUCYBa€ CYCIHUILCTBO. JlOIMUIBHICTh iX BHUKOPHUCTAHHS CIHPUYMHEHA HOBUMU
MiIX0MaMH 70 3MICTY Ta METOMIB 1 mpuiiomiB HaB4YaHHs B 3BO, a TakoX J0CBIIOM
MPaKTHYHOI JISITBHOCTI.

AHaJi3 octa”HHix aociaikeHb i myoaikamiid. Haykormi C. €dpemon B.
JlozoBa, I'. Tpormko migkpeciowTh, 10 JabopaTopHa poOoTa, SIK OJHA 13 (opM
HayKOBO-JIOCJIITHOT pOOOTH CTYIEHTIB, Iepeadayae, 1o iM He MOB1IOMIISIOTh TOTOBI
3HAHHS JJIs 11 BUKOHAHHA, a 1X MOSICHIOIOTh, KOMEHTYIOTh, OOTPYHTOBYIOTH, IIIO
notpedye po3yMOBOi AisIBHOCTI CTyAEHTIB [1].

Ha nymky JI. Kocunko, oCHOBHI 3aB/IaHHS J1a00paTOPHUX 3aHSTh MOJISITAIOTh
B YTOYHEHHI Ta CHCTeMaTHu3allii 3HaHb, 5Kl 3100yTI CTyJICHTaMU a00 Ha JICKIIISIX,
abo B mpoueci caMOCTIHHOT poOOTH; ONaHyBaHHI TEXHIKOIO; (POpPMyBaHHI BMIHb 1
HABUYOK TUUIAaHYBaHHS, aHANI3y, y3arajJbHEHHS, a TaKOX MPUUHSITTS MPAKTUIHUX
pillieHb y peayIbHUX YMOBax npodeciiiHoi AisabHOCTI [2].

Harowmicts A. Bopucnosnen niatpumye nyMky B. Mokina ta B. [lanbeBa siki
MPOMOHYIOTH ISl BUKOPUCTAHHS HACTYIIHI BUJU J1a0OpATOPHUX POOIT:

v O3HaioM4i JIabOpaTOPHO-TIPAKTHUYHI POOOTH — CIHOpsSMOBaHI Ha
OBOJIOAIHHS BMIHHSAMM 1 HaBHYKaMHU KOPHCTYBaHHS JOBIJKOBOIO JITEpPaTypolo,
MPUCTPOSMU, TIPHIIAJIAMU;

v M1JTBEPJIKYIOUl JIaDOPATOPHO-MIPAKTUYHI POOOTH — CHOPSIMOBAHI Ha
MiTBEPKSHHS IPABHUILHOCTI HAOYTHUX TCOPETUUYHHUX 3HAHB;
v JaCTKOBO-IIONITYKOBI J1A0OPaTOPHO-IIPAKTUYHI 3aHATTS — CIPSMOBaHI

Ha MPOSIB CAMOCTIMHOCTI Ta TBOPYOTO MUCJIEHHS CTYJIEHTIB. B IHCTPYKIIIi 70 TaHUX
3aHATh TPOIMOHYETHCS TEPENiK 3aluTaHb, Ha SKI CTYJACHT IOBHHEH 3HAWTH
BIITIOBI/I1, @ TAKOXK HOMY HEOOX1AHO CAMOCTIHHO PO3pOOUTH IUIaH AOCIIIKCHHS;

v JOCIiTHI 1a00paTOPHO-MIPAKTHYHI POOOTH — CTYAEHTY MPOTIOHYETHCS
JUIIE TeMa ¥ MeTa JIOCHIKCHHS, Ha OCHOBI YOro BiH MOBUHEH PO3POOUTH ILIAH 1
OCHOBHI eTaru JOCIKSHHS, 3aIPOTNIOHYBATH TIOBHUH Mepeltik muTansb [3].
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Ha ocHoBi anami3y HaykoBoi jitepatypu B. Ilerpenko Buaiisie crienudiui
pucu HalnomupeHimmx (opM mpoBeneHHs JabopaTopHux 3aHATh y 3BO:
bpOoHTANBHOT, IUKIIIYHOT Ta 1HAWBIAYaJIbHOI.

BuBueHHst TeopeTHYHUX PO3pOOOK HAYKOBIIIB 1 MPakTUKiB, sik: H. Huukano,
O. Ilomeryn, M. @iy, C. Cucoeoi, €.Kouepru, B.Aronnikosoi, H. [Tansanaku,
B.Bepxonannesoi, O. KoBansoBa, A. Kyx, O. Kyx, Onanbuyk A.C., Korpeuko O.O.
II0/T0 METO/[IB HABUAHHS.

Mera crarTi. PO3KkpuTH NIepeBaru BAKOPUCTAHHS IHTEPAKTUBHUX METO/1B HA
nabopaTopHUX poOOTax 3 MaTePiaIO3HABCTRA.

Buxsiax ocHoBHoro marepiany. HapuanbHi muctmmutiau «Matepiano3HaBCTBOY,
«Marepiano3HaBCTBO Ta MaTepiaii B MalIMHOOYIyBaHHID» CHOPsIMOBaHI Ha
BUBUEHHS MaTepialliB, iX CTPYKTYpPH, a BIANOBIIHO 1 BJIACTHUBOCTEH, 13 SIKHX
OpraHiYHO BH3HAYAETHCSI BUKOPHCTAHHS TOTO YH IHIIOTO METaly, CIUIaBYy TOIIIO.
dopmamMu HaBYAHHS € JIEKI[lT pI3HUX BUIIB Ta JA0OPATOPHI UM IMPAKTUUHI POOOTH.
VY 3akiamax BUIIOT OCBITHM JO OpraHizamiiHux (opM HaBYaHHS BIIHOCSTHCS
1abopaTopHi 3aHATTS, SKI 0a3yIOThCS Ha caMOCTIHHIN poOoTi cryaeHTiB. Ilix vac
IPOBENICHHS J1a0OpAaTOPHOTO 3aHATTA CTYACHT TPOBOAUTH NPUPOAHUYI UHU
iMiTariiHl  1oCHiau abo eKCIEpHMMEHTH 1T KEpIBHUIITBOM BHUKIJIAJada Jjis
OBOJIOJIIHHSI METOJUKOI0 €KCIIEPUMEHTAIBHUX JTOCHIKEHb, HAOYTTS MPaKTUYHUX
HAaBUYOK POOOTH 3 0OUUCTIOBAIBHOIO TEXHIKOIO, JTA0OpAaTOpPHUM OOJIaTHAHHSM,
BUMIPIOBAJILHOKO arapaTyporo. JIabopaTopHi 3aHITTS B3a€EMOIOB’A3aH1 3 IHIIUMU
opraHizamitHuMu (popMaMu HaBYaHHS, IO A€ 3MOTY CTYyJEHTaM Kparie, 3 OfaHiel
CTOPOHH, 3aCBOIOBATH TCOPETUYHI 3HAHHS Ha JIEKIIil Ta, 3 1HIIOI, yCBIJJOMIIFOBATH
3MICT JIaOOpaTOPHUX 3AHSTh.

Haiinommpenimoo  ¢opMo0  NpoBEAEHHS  JIA0OpaTOpHUX  POOIT €
dbpoHTaNbHA, I SKOI XapaKTepHE Te, 110 CTYJACHTH, 00’ €IHYIOUNCh Y HEBEIIUKI
rpynu no 3-4 CTyIeHTH, OJJHOYaCHO BUKOHYIOTh OJIHE M Te came 3aBaaHHs. [laHa
dbopmMa 3aHATH HE BUMArae CyTTEBUX 3yCUJIb IIOJI0 ii opraHizallii 3 00Ky BUKIa/1aya,
OJIHaK Tiepefdavyae HAsIBHICTh JOCTATHBHOI KIJIBKOCTI1 BiJMOBIJHOTO OOJIaJHAHHS.
Kpim Toro, dponTasnibHa hopmMa BUKOHAHHS J1aOOPAaTOPHOTO 3aBJAaHHS 00YMOBIIOE
HU3BKHHM PIBEHBb ITI3HABAIBHOI CaMOCTIMHOCTI CTYIEHTIB, 3alO3WYCHHS OJIMH B
OJIHOTO TEXHIKH 1 IPUIOMIB BUKOHAHHS Ta HABITh HEPO3YMIHHS CYTHOCTI SIBUIII, K1
JOCITIDKYIOThCHL.

[ukmiyHa ¢opma OpoBeNeHHSA JTa0OPAaTOPHUX 3aHATH CTAHOBUTH COOOXO
po3noin 1abopatopHux poOit, mepeadadeHuX IpOrpaMor0 HaBYAIBHOTO KypCy, Ha
JIEKUTbKAa MHUKIIB Ta JO3BOJISIE OJHOYACHO MPOBOJUTHU Pi3HI J1abopaTtopHi podboTH
neBHoro nukiay. Heposikom Buiie3azHaueHOT (OpMU € HETOYHE 1 HENpPaBUIIbHE
PO3yMIHHS AOCTIIPKYBAHUX SIBUILl UM MPOLIECIB Yepe3 Te, U0 JadbopaTopHi poOOTH
BUTICPEKAIOTh, BUBUCHHS TEOPETHYHOTO Marepiandy Ha JICKIisX. B cBow uepry,
IHauBiAyalbHa (opMa MPOBEACHHS J1TA0OpaTOPHUX 3aHATH Iepeadadvae, 1110
CTYJIEHTH OJTHOYACHO MPAIIOIOTh HAJl PI3HUMHU TeMaMH, KOXKXHUN CTYJCHT BUKOHYE
BU3HAYEHY JabopaTopHy POOOTY 3a CHeliadibHUM PO3KIIA0M. 3pO3yMiIO, IO TaKa
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dbopma BHKOHAHHS J1abOpaTOpHOI POOOTH J03BOJIIE BPaxOBYBATH 1HJIMBITyaJIbHI
0COOJIMBOCT1 KOXKHOT'O CTYJICHTa, OJIHAK Mependavae iHANBIyalbHE KEPIBHUIITBO 1
KOHTPOJIb 3 00Ky BUKJIaJa4iB 32 HOro poOOToIO.

Cnin Biamitutu, mo B. IlerpeHko 3 kojeramu po3poOwin KOMOIHOBaHY
dbopmy mpoBeneHHS JTA0OPATOPHUX 3aHATH, AKA MOJIATAE B TOMY, IO KOXHUI
CTyJCHT OTPUMY€E BiJ BHKIAQJada BjacHE IHAWBIIyaJbHE EKCIIEPUMEHTAIbHE
3aBJaHHS, AK€ MOBUHHO MAaTH YaCTKOBO-TIONTYKOBUH, TOCTYIHUM Xapakrtep. [1ix gac
peanizamii naHoi ¢opMU CTYIEHT MOBUHEH CaMOCTIHHO c(OpMyIIOBaTH METY
JOCITITy Ta YSBUTH WOTO X1, BiiOpaTt HeoOXimHe 00JaqHaHHs, IPOBECTH TOCII 1
3adikcyBaTH MOro pe3ynbTaTH, OOTPYHTYBaTH OTPUMaHi JaHi BJIACHUMU
TEOPETUYHUMHU 3HAHHSIMHU a00 3a JOTMOMOIrOK MiAPYYHUKA, MPO3BITYBAaTH MEpe.
BCciMa cryfaeHtamu niarpynu. Coig  3ayBaxuTu, 110 KoMOiHOBaHa (opma
MIPOBEJICHHSI JIAOOPATOPHUX 3aHATH JIA€ 3MOTY CTYIEHTAM 3aKPilTUTH TEOPETUYHI
3HaHHS Yepe3 NPAKTUYHY MAISUTBHICTh, 3aCBOITH CIIOCOOM EKCIEpPUMEHTAIbHOI
JISITBHOCT1, apryMEHTOBAHO 1HTEPIPETYBAaTH OTPUMAaHI pe3ysibTaTH, OBOJIOAIBATH
HAaBUYKAMM TIepe/layl HOBUX 3HaHb CTyAeHTaM miaArpynu. OIIHIOOYH CTYJEHTA,
BUKJIaJlad TIOBMHEH 3BEPHYTH yBary Ha Taki MapaMeTpH, sIK IHIMIaTHUBHICTH Ta
CaMOCTINHICTh, TOYHICTh TEXHIKM BUKOHAHHS, OPHUTIHAJIBHICTH 1 MPABUIBHICTH
MOSICHEHHS TOIIO [4].

Buxonanust crynentamu naboparopHoi po6otu Ha aymky C. Ilommacoro,
O. Marsiiluyka BKJIFOYAa€ HACTYIHI eTanu: 1) camocTiiiHa po0oTa 3 NIATOTOBKHU /10
nabopaTtopHoi poOoTH; 2) mpoBeneHHs 1abopaTopHOi poOoTH; 3) omparfoBaHHS
OTpUMaHHUX PE3yJbTaTiB i oopMIIeHHS 3BITY; 4) 3aXUCT 1 31a4a 3BiTy. HaykoBi
HaroJoWYy0Th, IO MiJl Yac MEPIIOro €Tany CTyJASHTH MOBUHHI YCBIIOMUTH 3B'A30K
Teopii 3 1i OposBaMU B EKCIEPUMEHTI, O3HAUOMUTUCA 3 METOIUKOIO
EKCIIEPUMEHTAIBLHOTO JOCHipKeHHs. st peanmizamii 1MX 3aBAaHb CTYACHTH
NOBUHHI TIONEPEJHHO BUBYUTH YW TIOBTOPUTHU TEOPETUUYHHUI  Marepial;
03HAMOMMTHCS 3 TEPeIKOM MPUIaAiB, sIKi HEOOX1IH1 JJIsl BUKOHAHHS POOOTH, Ta
QJITOPUTMOM TPOBEICHHS BUMIPIOBaHb; MIATOTYBAaTH MPOTOKOJ JJisi MailOyTHHOTO
JOCITIDKCHHS; BUKOHATH TECTOBI 3aBIaHHS JJIS TIEPEBIPKH IXHBOI TOTOBHOCTI 0
BUKOHAHHS J1abopaTopHOi poboTH [5].

Y cBoro uyepry, B. Ilerpenko naromnomye, mo . Bomobamr cepen eramis
MIPOBENICHHS 1a00PATOPHUX 3aHITh BUILISE: MEPEBipKa TOTOBHOCTI CTYJEHTIB /10
BUKOHAHHS TIEBHOI JabopaTopHOi pOOOTH; BHUKOHAHHS  3alpPOTIOHOBAHUX
JabopaTopHUX 3aBlaHb, OGOPMIICHHS 1HIWBIAYadbHOTO 3BITY; OIlIHIOBAaHHS
BUKJIaJIa4eM Pe3yJIbTaTiB pOOOTH CTYACHTIB [4].

BukonanHs 1abopatopHuX poOIT CKIIAIA€ThCS 3 TPHOX OCHOBHUX €TaIlIB:

. M1JrOTOBKA JI0 JIA0OpaTOpHOi poOOTH;
. IIPOBEJICHHSI CKCIIEPUMEHTY
. 00poOKa pe3ysIbTaTiB EKCIIEPUMEHTY.

Ha ocob0nuBy Bary 3aciyroBye aHaji3 METOJIB HaBYaHHS, IO
BUKOPUCTOBYIOTh Ha 3a3HAYEHMX €Tanax BUKOHAHHS J1abopaTopHOi poOOTH.
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HaykoBi 31100yTKH Cy4acHUX HAyKOBIIIB B rajly3i Iearorikyi Ta MpakTHYHUN
JIOCB1J] IPOBEJICHHS JTAOOPATOPHUX 3aHATh 3 MATEpiaJO3HABCTBA MEPEKOHAIH, IO
JOITIIbHO BUKOPUCTOBYBATH SIK TPAAMIIIAHI TaK ¥ 1HHOBAIIiHI METOJM HaBYAHHS.
Takuii miaxig M03BOJUTH MOAOJATH HYJbIY Ha 3aHATTSAX Ta aKTUBI3YE TBOpUE
MUCJICHHS CTYACHTIB. Pi3HOMaHITHICTh METOJIB /i JIaOOpAaTOPHHUX 3aHATH 3
MaTepiaJIo3HABCTBA 3yMOBJIEHA TAaKOX OCOOJMBOCTAMH Kypcy. 30KpeMa THUM, IO
MaTEPiaJIO3HABCTBO € MUDKIMCIMIUIIHAPHOI Taly33l0 HayKH, SKa JOCHIKYE
3QJIEKHICTh MK BJIACTUBOCTSAMM, CKJIAJOM, CTPYKTYPOIO MarepiajiB, TEXHOIOTIE0
ix mepepoOKM Ta OTPUMaHHS, BapTICTIO TOTOBOTO TMPOAYKTY ¥ yMOBaMHU
excrutyaTaniii. Ha mabopaTopHHX 3aHATTAX CTYACHTU MAIOTh 3pPO3YMITH CTPYKTYpPY
ICHYIOUMX MaTepialliB Ta 3aCBOITH METOAUKY CTBOPEHHS HOBHX, K1 O 33710BOJIbHSIIN
MOTpPeOU HACETICHHS.

ToMmy TpaaguIiiHi METOAM HaBYaHHS, WO BHUKOPUCTOBYIOTh Yy XOJi
MIPOBEJICHHS J1a0OPaTOPHUX POOIT MM YMOBHO MOJILJIUMO HA TPHU TPYIIU:

Teoperuuni meToau: 6ecifia, MOsICHEHHS, poO0Ta 3 THCTPYKTUBHOIO KapTOIO,
PO3MOBIb, THCTPYKTAX 100 JOTPUMAHHS MPABUI TEXHIKM O€3MEKH, YNTAHHS Ta
0OrOBOpEHHS 3MICTY JIA0OPATOPHOT0, aHAJTI3 KITFOYOBHX TOJI0KEHB J1a00OpaTOPHOTO,
THCTPYKTaX, TEOPETUYHE BUBUCHHS BJIACTUBOCTEH MaTepiaiiBb.

Cepen mpaKTHYHUX METO/IIB BHOKPEMHUMO: JIOCHi, BIIEOMETO/, MATOTOBKA 1
npubupanHs poOOYOro Micis. 3a3Hau€HI METOAM MOXKYTh NPAKTUKYBAaTHUCH Y
(dbpoHTaNBHIN, TPYTOBIii Ta IHAUBIAYaIbHINH (HOpMax poOOTH CTYACHTIB.

Jlo y3araiapHIOIOYMX METOIB BIHECEMO OMHC PE3YyJbTaTiB €KCIEPUMEHTY,
dbopmymtoBaHHs BUCHOBKIB. CyTh 3a3Hau€HUX METOJIB CTYJCHTH BHBYAIOTh HA
3aHATTAX 3 «[lemaroriku 3 OCHOBaMU MeIarorivHoi MaliCTEPHOCTI».

OxpiM TpaAMUI[IHHUX METOJIB Ha JAOOPATOPHUX 3AHATTSIX BUKOPHUCTOBYIOTH
HETpaJMIIIiiHI Ta IHTEPAKTHBHI METOJIM, 5Kl YPI3HOMAaHITHIOIOTH HaBUYaJbHUUN
npouec 3BO, niaBUIyIOTh IHTEPEC CTYJEHTIB O HaBYaHHI. MeToAu 1bOro THUITY
3a0€3Ieuy0Th B3a€EMO/IIF0 BUKJIaJa4a 1 CTYJEHTIB, J1aJIOT YYACHUKIB OCBITHBOTO
polLiecy, CIIBIPAIlO 1 B3a€EMOHABYAHHS.

HaiiGinpmr mpoayKTUBHUMH, HaA HANly JIyMKy, € HAcTylmHI METOJH:
«MozkoBuii mtypm», «Exit slipsy, «PobGota nHam mnomwmikamuy, «OOMIH
naptHepammny», «Jlyens», «PesynapTaTé 1HIIOTO», «ONTHUMICT 1 TECHUMICTY,
«ExcneptHa ominkay, «Potaris», «biaro», «Ckpaitbinry, «Mikpodon», «IllicTs
qomy», «Puba-meron», «lIpec-pemiz» Ta iH. Po3rnsHeMo MOXKIHMBOCTI
BUKOPHUCTAHHS KOXKHOTO 3 HUX Ha JIA0OPATOPHUX 3aHATTIX 3 MAIIMHOOY TyBaHHSI. .

MeTon «MO3KOBOTO IITYPMY» JTO3BOJISIE aKTHUBI3yBaTH yBary CTYJCHTIB 0
KJIFOYOBOI MpoOeMH J1abopaTOpHOTro 3aHATTS. JIJIs 1[bOro BUKJIAAay Ha JIOMUIII YH
Ha MYJbTUMEIIMHOMY €KpaHl UIIOCTPYE KApTUHKY, CXEMY, KJIIOUOBE CJIOBO, a
CTYJCHTH HA3MUBAIOTh acolliallii, sSKi 1€ CIOBO BUKIMKAE. 32 XBUJIUHY CTYICHTHU
3aMUCyIOTh YC1 acolialii Ta OOIpYHTOBYIOTh CBOi MipkyBaHHs. Ha mymky €
Kouepru meTosi MO3KOBOrO IITYpMY YMOBHO TMOJUISIOTH HAa JIEKUIbKA €TariB:
reHeparis 11ei; Biaoip kpamroi iaei; anamiz [6, C.35].
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Ha migcymkoBomy ertari J1abOpaTOpHOIO 3aHSTTS BUKOPUCTOBYIOTH METOJ
«Exit slips», To6T0 BuCHOBOK. [{10 ppa3y MoxxkHa popMyTroBaTH K KOJEKTUBHO TaK
1 320€31eYnTH YMOBH IIOOM CTYJACHTH CaMOCTIHHO ii chopMyTroBaIn.

Meron «Pobora Haj mOMHIKaMW» MOXHA BHUKOPHUCTOBYBATH SIK IMiJI Yac
aHaT3y BUKOHAHHS CTYJIEHTaMHU Ja00paTOPHOI POOOTH TaK 1 IMiJl YaC IHCTPYKTAXKY.
Jlns toro moO aKTHMBI3yBaTHM MHCICHHS 3100yBadiB BHINOI OCBITH. 3HAYCHHS
3a3HAYEHUX METOMIB JUIsi HABUYaHHA MOKHA 3BECTH JO TAaKUX I[OJIOXKEHB:
CtumyIiioBaHHSl IHTEpeCy 1 MOTHBAlLlll CTYAEHTIB 10 caMOOCBiTH. [linBuiieHHs
PIBHSI aKTUBHOCTI 1 CAMOCTIMHOCTI 3/100yBauiB BUIIOI OCBITU. PO3BUTOK HaBHUYOK
aHayizy ta pediekcii cBoei misutbHOCTI [7, C.417].

[Tig vac mpoBeaeHHS JOCHIAIB IIIKaBUM IS CTyJAEHTIB Oyae metona «OOMiH
napTHepamMu». YacTo 3MiHa mapTHEpa y X0/l BUKOHAHHS J1Ja0OPaTOPHOI'O 3aHATTS
CIpHsiE TIEPEOCMUCICHHIO HOBOTO Marepiaiy, JOIoMarae Kpaiie MmoOa4uTH CYTh
npoOJieMu, 3p0OUTH O1TbIIT BUBAXKEH1 BUCHOBKH.

3MaraHHs Ha 3aHATTIX aKTUBI3YIOTh 1HIIIATUBY W CaAMOCTIHHICTDH 37100yBaviB
BUINOI OCBITU. J[JIS TIepeBipKM YK€ BIIOMHMX JJIsI CTYJCHTIB 3HaHb, aKTHUBI3aIlii
OTIOPHUX 3HAHB JOIUIBHO BUKOpUCTATH MeToa «Jlyenb». CyTh METOMy MOJSATAE Y
HAJIAroPKeHHI J11aJIoTy MK CTYJIEHTaMU Ta B3a€EMOIIEPEBIPIll IXHIX 3HAHb.

PoGotn daxiBuiB 3rajaHux CIEMIAIBHOCTEH IIOB’si3aHa HE TUIBKHA 3
BUKOHAHHSM 1HAWBIIyaJbHUX OOOB’SI3KiB, ajie Ma€ MICIle TPyHoBa i KOJICKTHBHA
poboTa, Ta KOJCKTUBHA BiAMOBIAAIBHICTh 3a pe3yibTaTH Tpari. ToMy BakiIuBe
3aBAaHHS JaOOpaTOPHUX POOIT MOJATaE y TOMY 00 HaBYaTH 3700yBadiB BHUIIOI
OCBITM PO3YMITH pe3yJbTaTH Mpalli IHIIOrO, IHTEPHOPETyBaTH iX Ta TIAHO
npeacrabiatu. Came 1boMy HaBuae MeToa «PesynmbraTd iHIoro». A och BeCTH
JUCKYCIIO 3 PI3HUX MHUTaHb HaB4Yae MeTOA «ONTUMICT 1 ITecuMICT». BukopuctanHs
[OT'0 METOY Ha JIA0OPATOPHUX pOOOTaX CIIPUsIE PI3HOOIYHOMY aHaJi3y TPOOIEeMH,
pO3IIIly anbTepHATUBHUX MUISIXIB BUKOPUCTAHHS MPWIAAiB Ta MaTepialliB 1
OPUIHATTS 3BaXKEHOTO PIIICHHS IIOJ0 MOJAJbIIOI poOOTH 3 MarepiajioM uu
KOHCTPYKTOM.

Ha oxpemux maGoparopHux poOoTax AOLULUIFHO BUKOPHUCTOBYBATH METOIH
«ExcneptHa omiaka» 1 «PoTtaris». BoHu ypi3HOMaHITHATH MPOIEC CHPHIMaHHS
HOBOTO MaTepiaiy, 3po0JsaTh HaBYaHHS OUIBII I[IKABUM Ta 3aXOILTIOIOYUM IS
3100yBadviB BUIOI OCBITH. 3a3HAYCHI METOAM BUKOPUCTOBYIOTH Ha 3aHSTTIX [€
MIPAKTUKYETHCS TpymnoBa hopma podotn. Meron «ExcrmepTHa oIriHKa» CIpUsITAME
MIJIBUIIEHHIO CAMOOIIIHKA CTYJICHTIB, aKTHUBI3allll I13HABaJIbHOI iSUILHOCTI,
3QTy9CHHIO J0 MOTJIMOJICHOT0 BUBYCHHS MarmMHOOyAyBaHHSI. A meton «Porarris»
CIIpUSTUME PI3HOOIYHOMY aHali3dy mOpoOjieMHu, akKe CTYJACHTH y XOI1 poOoTH
MIHSAIOTHCS pOOOYMMU IT'PYHOBUMH MICIISIMU, MAIOTh 3MOTY Kpallle 3p03yMITH TyMKY
THIIIOTO.

Meron «biHro» Mo’kHa BUKOPUCTOBYBATH SIK Ha €Tami MiATOTOBKUA [0
BUKOHAHHS J1abopaTopHOi pPoOOTM TaKk 1 HA eTami 3akKpIUICHHS OTPUMaHUX
pe3ynbTaTiB. Bukiagau po3gae CTyleHTaM KapTKHU 13 300paK€HHSIM IMPHUCTPOIB,
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CKJIQZIOBUX YCTaTKyBaHHs TOLIO (MOHA MPAKTUKYBATH 1HIUBIAYyaJbHYy Ta IPYIOBY
po0OTY) OIiCIIs MOCIOBHO HA3UBAE 1X IPEAMETHE 3HAUCHHS, a CTYACHTH ICTAIOTh
KapTKy, 10 BiamnoBinae onucy. Ilepemarae Ta rpyna 4 CTyIAEHT SIKMM MepLIUi
IPaBUWJIHLHO BUKOHAE€ HACTAHOBU BHUKJIaaua. BoHU BUKpUKYIOTE: «biHro!!!.

VYCBIIOMJICHHIO TPAaKTUYHOTO OOKY BHIOTOBJICHOTO Ha JabopaTOpHOMY
3aHATTS TpwiIaxy uu matepiany 3abesmeuye meron «lllicte womy». Crynentu
MalOTh Ha3BaTH IMICTh MNPUYMH YOMY iM JOPEYHO BHBYATH TOW UM 1HIIUHN
HaBYAJIbHUI Marepiayl. BiamoBiii MoOXXHA UIIOCTPYBaTH CXEMaMH, KapTUHKAMH.
HaBuae po3ymiTu cyTh IPHYMHHO-HACTIIKOBUX 3aB’s3KiB «Puba-merony. ['omoBa
pubu — 1€ 3a3BHMYai aKTyalibHa MpoOsiemMa, 1[0 BUMAarae HEraHoro pimieHHs. A
CKeJIeT — II€ NUISIXM 11 BUPIIICHHS Ta Hachiaku BupimeHHs. Meton «IIpec-pemniz»
BUKOPHUCTOBYEMO TIpU POOOTI 3 TeKCToM. CTyJeHTH, SKI MPAILIOTh y Tpynax
aHaMI3yIOTh TEKCT 3 MOTJAAY (paxiBIIB pi3HUX HANPAMIB MAIIMHOOYAIBHOI cepu.
KonextuBHe 0OroBOpEHHS 03BOJIE 3PO3YMITH NpPHU3HAYEHHS Marepiaiay, HOro
CHJIBHI Ta cja0Ki OOKH, HACHIJKA BUKOPHCTaHHS Il JAOBKULIA. EdexTuBHICTH
BUKOPUCTAHHS 3a3HAYEHUX METOJIB 3a0e3neuye JAOTPUMaHHS TaKUX MPUHIHUIIIB:
NPUHIIAITY TISJIBHOCTI, SIKMA 30pIEHTOBAHWM HA HaBYaHHS dYepe3 JOCBIJ Ta Ha
CTBOPEHHSI YMOB JJI TOCHIPKCHHSI, BU3BHAUYCHHS MEX BUKOPUCTAHHS TEOPETUIHHUX
3HaHb. [[puHIUITY BIIKPUTOCTI, 110 30PI€EHTOBAHUHN HA TE, OO CTYIEHTH 3PO3yMIJIN
CyTh mpoOiieMaMH, Ta BIIHAWIIIM PpIMICHHS SIK€ JISKHTh 32 MeXaMu
JociKyBaHoro mutanHs. [IpuHIUm cBoOOaM BUOOpPY, MO TapaHTY€E CTYICHTaM
MpaBO Ha BUCJIOBJICHHS BJIACHOI TOYKH 30py. [[puHIMT 3BOPOTHHOTO 3B’ SI3KY, SIKAN
30piEHTOBaHUI Ha peduIeKCito y Xo/1i JabopaTopHoro 3aHsTTs [8, C.14-15]

Jlst cTBOpEeHHs cxeM miAiije MeTo ] ckpailOiHry. BiH 103Bossie cTyaeHTaM
rpadiyHO TMepenaTh OCMUCIEHY 1HpopMalliio, a 3rojJoM MJisITH Ha IMiJACTaBl
3p00JIEHOTO PUCYHKY.

OxkpiM 3a3HaYEHUX BUKOPUCTOBYEMO ¥ 1HIIN MeToau. BoHM opieHTOBaHI Ha
MDKIIPEIMETHI 3B’A3KH, aKTHBI3allil0 MHUCJIEHHS MalOyTHiX (axiBIliB, PO3BUTOK
kpeatuBHocTl. Ha nymky H.I[lansuuuku, B. Bepxonanmeroi, O.KoBaiboBa npu
BUKOPHUCTaHHI IHTEPAKTUBHUX METO1B HABYaHHS poOOTa BUKJIaaua Ma€ TOJTOBHOIO
3a/1ayel0 CTBOPEHHS CIPUSTIMBUX YMOB JUIsl aKTUBHOI poOOTH 3/100yBayiB BUIIIO]
OCBITH, TIPOSIBJICHHSI 1HIIIATHBY 3 iX CTOPOHM 3 METOIO II3HAHHS MaTepiany depes
BiacHuii gocsig [9, C.580].

[Mominsemo mymxy O. Kyx, A. Kyx npo Te, 10 1HTEpaKTHBHI METOJU
HaBUYaHHSA OKpIM (OPMYBaHHS KOMIETEHTHOCTEH MAIMHOOYITyBaHHS (POPMYIOTH
TaK0X KOMYHIKATHBHI Ta COIliajdbHI KOMIETEHTHOCTI. 30KpeMa, Jis CTyJeHTa:
YCBIJIOMJICHHSI y4acTl y CHUIbHIA poOOTI; PO3BUTOK OCOOUCTICHOI pediieKcii;
CTAHOBJICHHS AKTHUBHOI CyO0’€KTHOI TO3MINI B HaBYalbHIA MISIBHOCTI; IS
HaBYaJIbHOI MIKpOTPYIIM PO3BUTOK HABUYOK CIIJIKYBAaHHS 1 B3a€MO/I1i B MaJliid Tpyi;
dbopMyBaHHS IIHHICHO-OPIEHTAIIIHHOI €IHOCTI TPYIH; 3a0XOYEHHS JO THYYKOI
3MIHM COLIIAIbHUX POJIEH 3aJIEKHO BiJl CUTYaIlll; MPUHHATTS MOPAIbHUX MPABUII Ta
HOPM CHUIBHOI AisbHOCTI. Jlms yciel rpymnu: GopMyBaHHS akaaeMIPYNH  SK
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IPYNOBOi CHIIBHOTH; TIJBUINCHHS IMi3HABAIBHOI JISJIBHOCTI TPYIH; PO3BUTOK
HABUYOK aHaII3y Ta camOaHali3y mijJ yac rpynosoi peduekcii [10, C.206].
['onoBHUMEU yMOBaMu BUKOPUCTAHHSI METO/IIB Ha JIAOOPATOPHUX 3AHSATTIX €:
-BIJIMTOBIIHICTh TEMI Ta METI1 JIJAOOPATOPHOTO 3aHSTTS;
-BpaxyBaHHS BIKOBUX Ta 1HAUBIAYaTbHUX 0COOJIIMBOCTEN CTY/ICHTIB;
-JIIOCTaTHIN piBeHBb MPO(]ECItHOCTI BUKIIaAa4a;
-HaJIe)KHA MaTepiasibHa 0a3a /Il BAKOPUCTAHHSI KOHKPETHOTO METOJY.
Kpurepissmu epexkTHBHOCTI BBaXKa€EMO MO3UTHBHY MOTHBAIIIIO CTYJEHTIB JI0
HABYaHHS, 3HAHHS HABYAJILHOTO MaTepiaiy, pedIiekcis cipsMoBaHa Ha i BUATIICHHS
daxoBUX 3HaHb Yy MiM Tamy3i. 3a3Ha4yeHI KPUTEPii MOXKYTh NPOSBIATHCS Ha
BUCOKOMY, CEpEIHhOMY 1 HHU3BKOMY piBHSX. [lokazHUKaMMU KOXHOTO pIBHIB
BBQ)XAEMO PEUTHUHI YCHINIHOCTI Ta HAyKOBOI pPOOOTH CTYACHTIB 3 IMpeaMera
«Marepiano3HaBCTBO», «MaTepiajio3HaBCTBO Ta MAaTepiaJid B MATMHOOY TyBaHH1D».
JlaGopaTtopHuid TpaKTHUKyM 13 MaTepiajio3HABCTBA BKIJIOYae cebe Habip
Ja00paTOPHUX POOIT, AKI MPUCBAYCHHI BUBYEHHIO MEXaHIYHUX, TEXHOJIOTIYHUX Ta
IHIMUX  BJIACTUBOCTEW MarepiamiB. ExkcnepumeHT mpoBOAWBCS Ha  0asi
YepHiBelbKOro HaIlloHaIbHOTO yHIBepcuTeTy iMeH1 FOpis denpkoBrya Ha Kadeapi
npodeciifiHOi Ta TEXHOJIOTIYHOT OCBITH 1 3arajibHoi (Di3UKHU ISl ClelialbHOCTEN
«IIpodeciitna ocBita (MamunoOynyBanusa)» T1a «Cepeans ocpita (Tpymnose
HAaBYaHHS Ta TeXHOJOrii)». KpiM BUKOpUCTaHHS TpaauliiHUX (HOPM Ta METOIIB
HAaBYaHHSA, TOOTO BHUKOHAHHS JAa0OPAaTOPHUX pOOIT HEBEIUKUMH TIpylaMu
(2-3 cryaentn) 1 TpaauiiiHol (GopMu 3aXHCTy Ja00PaTOpHOI pOOOTH, CTYACHTAM
3aMponoOHyBaJId O0paTH Ta BUKOPUCTOBYBATH KiJIbKa 13 ONMHUCAHUX METOMIB INpHU
BUKOHAHHI Ta MIATOTOBI A0 3aXUCTy poOiT. HaifOinpIne 3aikaBieHHs] BUKIUKAIN
meromu: «Jlyenb», «ExcneptHa ouminka», «Potamis», «Mikpodon», «binro». Ha
pucyHKy 1 npescraBiieHi pe3yabTaTh BUOOPY CTyJ€HTaMU METO/IIB ITPH BUKOHAHHI
Ta 3axXuCTi JaboparopHux podit y %.

. 0)
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Puc 1. Pesynemamu ubopy cmyoeHmamu iHmepakmueHux memoois
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[Tpu 3axucti abopaTopHUX POOIT MPOBOAUIIACH OIIHKA SKOCTI 3aCBOEHHS
3HaHb HABYAJIBHOIO MaTepiajly Ta HaMu IPOaHai30BaHI METOJHU, SKI Jallu
Halkpamuii pe3ynbTaT. Sk 6aunmo, HaOLIBIN €()eKTUBHUMHU BUSBWJINCH METOIU
«MoskoBuii mTypm», <«EXit slips», «EkcmeptHa ominkay, «llicte womy».
Pesynbraty eheKTUBHOCTI TaKUX METO/IIB MpeCcTaBieH1 Ha Pucynky 2.

Hyenb
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15%
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Puc. 2. E¢hexmuenicmov inmepaxmusHux memoois Ha 1ab0pamopHux pobomax

[Ipy mOpiBHSAHHI TPAaJUUIAHUX Ta IHTEPAKTUBHUX METO/IB HaBYaHHS
OTPUMAHO, 110 BUKOPUCTAHHS 1HTEPAKTUBHUX METO/IIB, OMIMCAHUX BHIIE JO3BOJISE
MBHIIMTH SKICTh 3HaHb Ha 18%. KpiMm Toro, 3pic inTepec 3100yBayiB BUIIOI OCBITH
JI0 HAaBYAJILHOTO Marepiaidy Ta MOKpalluiacs B3a€MOJliA y Tpynax, IO CTBOPHUIIO
CIIPUATIMBUN MIKPOKJIIMAT IiJl Yac 3aHATh. ['padiuHO pe3ynbTaTh HaBEICHI Ha
PUCYHKY 3.

80%
60%
40%

20%

0%
TpaauIiiHI 1HTEepaKTUBHI
METOIN METOIN

Puc. 3. Ilepesacu inmepakmusHux memoois nepeo mpaouyitiHumu
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JlaHi eKCIepUMEHTAIbHUX PO3PAaXyHKIB J03BOJISIIOTH 3POOUTH BHCHOBKH
110,10 €(PEKTUBHOCTI BUKOPUCTAHHS 1HTEPAKTUBHUX METO/IIB HABUAHHS, SIK1 3HAYHO
TOJICTIIMJIA ITATOTOBKY J0 HAaBYAJIBHHUX 3aBJaHb, 3pOOMIIM HABYAIBHHHA TIPOIEC
IIKABIIITMM Ta CIIPUSUTH KPAIIOMY 3aCBOEHHIO 3HaHb. [IepCIieKTHBaMHK JTOCITIIKEHHS
€ BUBYCHHS Ta BIPOBAJXKEHHS B OCBITHIH IMPOIIEC 1HIITUX IHTEPAKTHUBHUX METO/IIB Ha
PI3HUX JTHUCITUILIIHAX.
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