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Psychological and pedagogical basics of physical experiment utilization during lessons and in after
school time, using innovation technologies are analyzed in the article. The influence of experiment on
emotional freedom activity of pupils and their ability to represent their scientific researches are
considered.
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PALHIOHAJIBHA MO/JIEJIb HAYKOBOI'O IHZKEHEPHOT'O MUCJIEHHSA

Pozensioaemocsa ghopmyeanus i pozeumox ceimoanndy cmyoenmis. Lle € 00nuM i3 HAUBANCIUBIULUX
3a60anb Kypcy izuku, siKe 8paxosye iHMeHCUpiKayito HaguanHs, ONMUMI3AYir0 RPAKMUYHOT Ni020MOoKU
CMyOeHmie ma noCuieHHs iIHOUBIOYaIbHO20 NiOX00).

Knrouosi cnosa: inmezpayis oucyuniin, s0po iHopmayii, Memoou SUKIAOAHHS, KOHQIIKMHA
neoazoeixa.

Temnu TEXHIYHOTO TPOTPECY CYTTEBO 3aJ€KaTh B CTYIEHS CIPUHHATTS MailOyTHIMU
IH)KeHEepaMu 3arajbHUX 3aKOHOMIPHOCTEH pO3BUTKY HAyKH i TEXHIKH, HASSBHOCTI B HUX HAaBUYOK
HAYKOBOT'O MUCJICHHS.

Oco0MBOCTI Cy4acHOTO PO3BUTKY HAayKH i TEXHIKH pOOJSATH yce OLIbII OYEBHIHUM Te,
o kBamidikariis (paxiBIsd BU3HAYAETHCS HE TUIBKU 00CA20M 1020 3HAHb, alIe i PIBHOIO MIpOIO
CTYIICHEM PO3YMIHHA 3A2AIbHUX 3AKOHI@ PO3BUTKY HAYKH M TEXHIKH, a TaKOXK HOTO BMIHHSIM
dbopMyntoBaTH ¥ BUpILIyBaTH 3aBIaHHS, 10 MOBCTAIOTH MEPE] HUM 3 MiHIMAIbHUMU BUTpAaTaMHU
yacy ¥ cwi. MeToauyHi HaBWUYKH BiJIrparoThb OCOOJMBO BaXJIHMBY pOJIb, KOJIH BHHHKAE
HEOOXITHICTb OCBOEHHS (PAKTIB 1 OKPEeMHX METOJAMK, IO HajeXaTh N0 “1HIMX~ JIUCIMILIIH,
0COOJIMBO SKIIO LI JUCUUIUTIHU CTOCYIOThCS MIPUHIIUIIOBO PI3HUX Taily3ei JIIOJCHKOI TisSUTbHOCTI.
[Ipomiec iHTerpamii JUCHUILIIH BiAOYBAa€ThCsl TUM IIBHANIC ¥ e(EKTUBHINIE, YUM OUIBIIOND
Miporo (axiBerb BOJIOi€ HAYKOBUM METOZOM y HIMPOKOMY CEHCI IbOro MoHATTS. HeoOxigHo
BpaxoOBYBaTH TaKOX, IO 3arajibHUN Kypc ¢i3uku BuBYaeThcs Ha I 1 Il Kypcax, Ha mouaTky
HaByanas y BTH3. Came Ha mepmux eTamax BaKJIMBO BUKIWKATH Yy CTYACHTIB IHTEpeC /O
npoiiecy mi3HanHsa. Dizuka Hagae A [IHOTO OCOOIUBO CIPHUATIMBI MOXKIUBOCTI 1Ie i TOMY, IO
B LIeH Yac SBJIAETHCS OJHIEIO 3 HAWOUIBII aBTOPUTETHUX HayK. ToMmy BHBYCHHS (i3UKH MOXeE
BIJIIrpaTH iICTOTHY POJIb MaiKe Y BCIX BHJIaX BUXOBHOI pOOOTH.

Ceitormsinna QyHkuis ¢izuku nyxe Benuka. Ha marepiani (isMKu po3KpUBAIOTHCS Taki
BXJIMBI TMPUHIUNKA IAJIGKTUYHOTO MaTtepiali3My, sIK PO3BUTOK 1 TI3HAHHS CBITY, OIlIHKA
NPaKTUKA SK KPUTEPIlO0 ICTUHHOCTI, 3arajdbHUN 3B’S30K 1 B3a€EMO3YMOBJICHICTH SIBHILL
MaTepiaabHOTO CBITY.

Jis ko)kHOT HAayKM MOXKHA 3alpONOHYBaTH palliOHAIbHY MOJENb CTPYKTYPH 3amacy
iH(popMmarii. 3riHO 13 i€ MOICIIIIO 3armac HayKoBO1 iH(GOpMAIIil MOKIUBO PO3LIUTH Ha SIPO
i 00070HKY. SlIpo MOPIBHSHO TOBUIBHO 3MIHIOETHCS 3a JEAKHM 4Yac, 00OJOHKa, HaBIaKH,
HIBUJIKO Je(POPMYETHCA.

Xoua ¢izuka gk ¢yHIaMEHTaJbHA TUCIUIUIIHA, B OCHOBHOMY HAJICXKHUTh 10 sjapa
iHpopMarlii, ae B Mexkax camoi (i3uKu ICHy€ TaKoX SApo i 000JIOHKA.
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Ha puc. 1 HaBeneHO OCHOBHI HPUWHIMIHM, IO SBJISIOTH COOOI0 OOOJNOHKY spa (Di3WKH.
OO00NOHKY CKJIa/IaloTh 3aKOHU 30€peKeHHsI, KOPITYCKYJISIPHO-XBUIbOBUN Jyani3M, BiIHOCHICTH 1
IHBapiaHTHICTh, MPUHIMIT BiJNOBITHOCTI, CTaTUCTUYHI W JUHAMIYHI 3aKOHOMIPHOCTI 1 T. I.
3arajgpHUN  XapakTep NMX TPUHLIUIIB CTAa€ TMOSCHEHWM TUIBKM TIPU JEeMOHCTpamii ix
3aCTOCOBHOCTI B Pi3HUX po3aiiax ¢izuku. 1o sapa MOKHA TaKOX BIJHECTH W OCHOBHI METOJIU
JTOCJTIJDKEHHS — TEPMOIMHAMIYHHIM, CTATUCTUYHUHN Ta iHIII. [cTOpis (i3MKK CBIIYUTH MPO MIHCHO
NOBUTBHY 3MiHY 1OTO siipa. OCHOBa 3arajgbHOrO Kypcy (hi3MKHM MOBHHHA BKJIIOYATH MaTepial

spa iHdopmartii.
3akonu Kopnyckynapno-
30epercenns X6UnNb06UIl
ovanizm

AAPO
iHpopmanii

Bionocnicmos ma
iHeapianmHuicmo

Cmamucmuuni ma
OUHAMIUHI
3AKOHOMIDHOCMI

Ipunyun
gionogionocmi

Puc. 1. @izuxa — s0po ingpopmayii

Jlo mBUAKUX 3MiH OOOJOHKM MOXHA BIJHECTH, HANpHUKIaL, (i3UKy eIeMEeHTapHUX
YacTUHOK a00 KBAHTOBY Teopit0. Marepiai, 10 HAJIEXKUTh 0 “O00JOHKH, CIiJl YBOAWUTHU
JI030BaHO, B OCHOBHOMY JIJIsl IEMOHCTpAIIil XapakTepy HayKH, IO IIBHIKO PO3BUBAETHCSI.

Koxxna nHayka, y ToMy uucii ¥ (izuka, Mae 0arato MpUKIAJiB, J€ TMOKa3aHI 3HAYCHHS
BUKOPUCTaHUX TepMiHiB. Tak, Hampukmag, y Kypcli ONTHUKM Iy>K€ ICTOTHE HHUTAaHHS PO
MOJBIMHICT BJIACTUBOCTEH CBiTNIAa. BimoMo, 110 B OJHUX BHUIIQJKaX CBITIIO MPOSBISE ceOe sK
CJIGKTPOMArHiTHA XBUJISA, B IHIIUX — SIK MMOTIK YacTOK, (DOTOHIB. AJie € SBUIIA, Y SKUX OJTHOYACHO
MPOSBIISIIOTECA M XBWJIBOBI, 1 KOPIYCKYJISIPHI BJIACTUBOCTI CBITIA. AJie, y BHIIUX TEXHIYHHX
HABYAIIHUX 3aKJIaJaxX >KOPCTKUI perjamMeHT 4dacy, y sSkoMmy mnepelyBae Kypc (i3uKH, BUMarae
Jy’Ke TOYHOTO J03yBaHHS U pETENIbHOTO BUOOPY MaTepiaiy, 0 BUKJIATA€THCS.

Cepiio3Hi TpyAHOILI BUXOBaHHSA HAyKOBOI'O MMCJIEHHS Y CTYJEHTIB MOJIATAI0Th Y PO3PHUBI,
[0 ICHYE MIX MEemooamu 00epicanHs HAYKOBUX PE3yNbTATIB 1 Memooamu 6UKIAOAHHA TX,
30KpeMa Ha JIeKIisX.

Jlaypeat HobemniBcohkoi npemii Bimommii 6ioximik A. Cenr-Jlpopai B ayxe Hao4HIN Gopmi
300pa3uB Ledl po3puB y BuUrasaai aBox rpadikiB [1]. OaumH, O Harajgye TpaeKTOPiO
OpOYHOBCBKOI YacCTHHKH, 300paxye, SIK TPOXOIWIO IOCTIKeHHs Hacmpasmi. pyruit — y
BUIJIA/II 1/IeabHOI MpsIMOi — BiIOMBAE, SIK 1€ JOCTIPKEHHS BHUKJIaJIeHEe B HayKOBid cTaTTi. BiH
MOSICHUB, IO JOCTI/DKCHHS HE 3aBXKIM 3yMOBJICHO JIOTIKOIO, a 3/e0UIBIIOTO KEePyEThCS
HATSKaMU, 370TalaMU 1 1HTYIIi€0. Y TOW Yac, KOJIU OJIEPKYEThCS PE3yNbTaT, KO0 MOAAI0Th Y
JOTIYHIM TOCHiZOBHOCTI. Y (yHIaAMEHTaIBbHUX CYYacCHHX BIJIKPUTTSAX TaKUW PO3PHB ICHYE.
[Tinpyunuku i nekuii 0a3yroTbes, SK MPaBUIO, HA HAsBHUX Yy JITEpaTypi TOTOBHX HAYKOBHX
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pesynbrarax. [Ipu oMy Maiike He 3a4ilaloThCs METOIU HAyKOBOI TBOPUOCTI. Y 3B’SI3KY 13 UM
MiJ] BUXOBAHHSM HAayKOBOTO MHUCIJIEHHS Y CTYJEHTIB 4YacTO PO3YMIIOTh yMIHHS 6uK1adamu
HAYKOBI pe3yJIbTaTH, a He BMiHHS 0depacysamu ix.

OpnnuMm 13 3aBAaHb (i3UKO-MAaTEMAaTHYHOTO HAaBYaHHS € PO3BUTOK IHTYIIII y cTyAeHTiB. Ha
III0 TeMy Oararo IiKaBOTO MICTITh KHUTH MaTemaruka /J[. [loita “Martemarnune BIAKPHTTS 1
“MareMaTtdka ¥ mpaBmonoaiOHI MipKyBaHHs . MeHIT po3BuHEHa I Tema Yy (i3uuHid
METOANYHIH miTeparypi. Tum yacom i sekuii 3 ¢i3uku, i po3B’s130K (Pi3UUHUX 3aBIAHb MOXKYTh
BHECTH ICTOTHHMH BKJIaJ y PO3BUTOK 1HTYIIIi. BapTo migkpecimoBaTy Ha JEKIisSX POJIb IHTYIIIT y
(GyHIaMEHTAIBHUX BIAKPUTTSX. [HTYIIis SBHO MpPOSBISETHCS B IOCTAaHOBII EKCIIEPUMEHTIB
®dapajgeeM mijg 9ac AOCTIHKEHHS 3B’ A3KIB MK €JIEKTPUYHUMU i MarHiTHUMH SIBUIIIAMH, Y TeOpii
aToma bopa, siky cripaBeyIiBO Ha3UBAIOTh “‘TE€HIAIILHUM 3/10TafioM”.

['onoBHA IPUHIMIIOBA BIAMIHHICTD Y METOJIAX 00€PHCAHHA HOBUX PE3YyJbTaTIB 1 METOAAX
6UK/IA0AHHA HAYKOBUX PE3YyJbTATIB MOJATa€ B MUTOMIM Basi AeAykiii W iHmykuii. Timbku
JiajJeKTUYHa KOMOIHAIIIS IeTyKTUBHOTO W 1HIYKTUBHOTO METOIIB 3a0e3Ieuy€e PO3BUTOK HAYKH.
Ha nekuisix BaXJIMBO BiJ3HAYUTH KOHKPETHI BUIAKW BUKOPUCTAHHS IHAYKTUBHOTO METOJY MPH
BCTAHOBJIEHHI (DI3MYHUX 3aKOHIB. be3 MpOro miBUIIEHHS TEOPETUYHOTO PIBHSA Kypcy (i3HKH
MO’K€ CTBOPHUTH Y CTYJCHTIB BpPaKEHHS, 10 (i3UYHI 3aKOHU SIBISIFOTH COOOIO MPOCTO JOTIYHO
HEOOXITHI ~TBEP/DKEHHs, [JIi OOTPYHTYBaHHs SIKHX HEMa€ TMOTpeOW ChupaTtucs Ha
eKcrepuMeHTanbHl ¢akTH. [liTKpecaoeTbecs poib IHAYKTUBHOTO METONY NpPU BHKIAJAHHI
3akoHIB HploTOHA, mepmioro i Apyroro Hayaj TEpPMOJIWHAMIKH, PIBHAHb MakcBemna s
€JIEKTpOMAarHiTHOro noiisi. OJHaK He KOJKHE y3arajlbHEHHsS B HayIll JOCSTA€TbCs 1HIYKTUBHUM
MeTronoM. PeanpHi misaxu  (PI3MYHUX 3aKOHIB BHSBISIIOTBCS 3HAYHO PI3HOMAHITHIIIUMU
IHIYKTHBICTCHKOI cxemHu [6].

3HauHy pOJIb Y BHUXOBAaHHI 1HTEPECY CTYICHTIB JI0 HAyKOBHUX IMPOOJEeM BiAirpae MeTom,
SIKUM MOJKHA Ha3BaTH “KOHQIIKTHUM BUKIAJAHHSAM, [0 HAJA€ eMOIliiiHE 3a0apBIeHHS TIPOIECY
HaBYaHHS W CyTTEBO BIUIMBAE Ha (QOpMyBaHHS OCOOHMCTOCTI cTyjaeHTa. HaBenmemo mpuxianu
MO>KJIUBOTO “KOH(IIIKTHOTO” BUKJIaIaHHS.

VYV Kypci MONEKYJISIpHOT (DI3MKH TICHIS OI[IHKH IIBUAKOCTI TETIOBOTO PYXY MOJEKYJ CIif
3BEpHYTH yBary CTYACHTIB Ha Pi3Ky HEBIAMOBITHICTh MK OUTBIIINM 3HAYEHHSM IIi€l MBUAKOCTI
H ManuM 3HaueHHSM MIBUAKOCTI Judy3ii oxHOro rasy B iHmOMYy. Ll HeBIANOBIIHICTH
BUCYBaJacd y CBiM 4yac K BUpIIIAIbHUN apryMEHT MPOTH KIHETUYHOI Teopii rasis. Sk Bigomo,
Knaysiyc 6auckyde BUpIIIMB 1€ TPOTUpivYsl. BiH yBiB MOHATTS PO JOBXKUHY BUIBHOTO MPOOITY
MOJIeKYJI. [3 1IbOro mpoTupivust Ma€e CEHC MOYMHATU BUKIAJ siBHIA nepeHocy. Ciifl 3a3HaYUTH,
1o “KOoH(IIIKTHE BBEACHHS CTPyMY 3MIIIeHHS, sK 11e 3pobieHe y [. Tamma [4], nae ysBiaeHHs
npo Xia Aymok MakcBenia, 110 NMPHUBEIH 10 BIAKPUTTS LBOro MOHATTA. He MeHun kopucHui
pPO3B’S30K “KOHQUIIKTHMX 3aBJaHb Ha CEMiHapax 1 MPAaKTUYHUX 3aHATTAX 3 ¢i3uku. Taki
3aBJIaHHsI NIPUBYAIOTH CTYJIEHTIB /10 YBRXHOIO po300py YMOB OyAb-SKOTO 3aBJaHHS, CIIPUSIOTH
PO3BHUTKY CaMOCTIHHOCTI M CTUMYJIIOIOTh aKTUBHICTh. Jl0 “KOH(MIIKTHUX" 3aB/IaHb BITHOCSTH Ti,
y skux abo He BUCTayae JaHUX, a00 € 3aiiBi JaHi, a00 HEUITKO 3aCTEPEKEHI YMOBH, Y SIKUX
BIJI0YBA€THCS PO3IIISIHYTE SIBUIIIE.

3HayHi TPYAHOLIl y MpoLeci BUBYEHHS Cy4acHOi ()I3MKM BUHMKAIOTh IPU 3aCBOEHHI
CTYJCHTAaMH TIPUHIIMIIOBOI HE3aCTOCOBHOCTI TaKWX KJIACHYHHUX TIOHSTH, $K, HAIMPHUKIIA],
TpaeKTOPis YaCTUHKHU. J[OCBiA BUKIAJaHHs CBIIYUTH, IO BIIMOBA BiJl 3BUYHUX MOHATH JA€THCSA
Ba)kue, HK OCBOEHHSI HOBHX. AJle aHAJ3 MHUTaHb TAKOTO TUIY CIPHE€ BUXOBAHHIO THYYKOCTI
MUCJICHHS, 1110 IEMOHCTPY€E HeOe3MeKy KOHCepBAaTU3MY B HAYII.

AmHani3 gocnigiB audpakiii e1eKTpOHIB 3 BAKOPUCTAHHSIM CITIBBITHOIICHh HEBU3HAYCHOCTI
JTa€ MOXKJIMBICTb JIGKTOPY MPOJEMOHCTPYBATH Y SICKpaBiii (popMi HE3aCTOCOBHICTH y IIMX YMOBaX
HOHSATTSI TPAEKTOPIi YACTHHKH.

Po3BUTOK 3a OCTaHHI POKM MAaKpOCKOMIYHOI KBAHTOBOI (Di3UKM YCKIQJAHUIIO YiTKe
(dopMyIOBaHHA KpPUTEPIiB, MO0 BU3HAYAIOTh T'PAHMI BUKOPHCTAHHS KIACHYHHX IOHATH. Y
SBUIIAX HAIIPOBIIHOCTI W HAATEKYYOCTI MU 3yCTPIYa€EMOCS 13 KBAaHTYBaHHSIM MaKPOCKOTIYHHUX
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BEJIMYMH (MarHiTHOTO TIOTOKY, 00€pTaTbHOTO MOMEHTY 1 T. IL.). Y IHX SBHIIAX MPOSBISAETHCS
KOTEPEHTHICTh XBWJIb Ji¢ Bpoiiiast Ha MakpOCKOMIYHHMX BiJACTaHSAX. TOMy CTapuil pO3MOILT
rajgy3eil 3acTOCYBaHHsS KJIACHYHHMX 1 KBAHTOBHX YsBIEHb (Makpo- i MIKpO-) HE BiAMOBigae
CY4acHOMY XapaKTepy PO3BUTKY HAYKH.

3 iHmoro OOKy, CTBOPEHHS Jia3epa J03BOJISE criocTepiratd (oroedekT mpu J0CTaTHHO
BEJIMKIM IIUTBHOCTI €Heprii B MajalodyoMy CBITJIi, i OCHOBHY pOJIb MOYHMHAIOTH BiJirpaBaTH
Oararoporonni mnpouecu. Ilpm nbOMYy BHpPUBAHHS €JIEKTPOHA BiTOYBAE€THCA 3a PaxXyHOK
OJTHOYACHOTO IOTJIMHAHHS JIEKUIBKOX (OTOHIB OAHUM eleKkTpoHoM. lle mnpuBoguTH 110
3HUKHEHHS NEBHOI 4epBOHOI MexXi (oToedeKTy 1 J0 MOSBU 3aJeKHOCTI KIHETHMYHOI EeHeprii
€JICKTPOHA BiJl IHTEHCUBHOCTI MMaIaf0doro CBiTia. Y pe3yibraTi ¢poroedekT HaOyBae KIaCUIHHUX
pHC, IO BIAMOBiNAE PO3MMUPEHHIO cepu 3acToCyBaHHA KIacW4YHO! onTHKH. Ciix 3BEpHYTH
yBary CTyJEHTIB Ha Te, mo B dYacu I[epuna i CrolleToBa 3aCTOCOBYBAIIMCS JDKEpeia
BUIIPOMIHIOBAHHS, 1HTEHCUBHICTh SIKUX (DAKTUYHO BUKJIIOYATa MOXJIHMBICTH 0araTo)OTOHHOTO
nornuHaHHg. [li oOcraBuHM 3irpayii, MO CyTi, TPOTPECUBHY pOJib, TOMY IO HAasBHICTh
HA/IIHTEHCUBHUX JDKEpes CBITJIa TUIy JIa3epiB MpuBena O 0 3aHAATO CKJIAAHOT CYyKYNHOCTI
eKCIIEPUMEHTAIFHUX JaHUX, [0 HEe YKJIamucs O y mpocTy cxeMmy piBHAHHS EWHIITElHa IS
doroedexry.
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Oseledchik Yu. S., Filippenko I. I, Lucenko V. Y. Rational model of scientific engineering
thought.

We consider the formation of i development cvitohlyadu students. This is one of the major problems
with the course of physics, motivated practicability of the use module subject of the factors quality
knowledges, influence them on sphere of the education, systematic and independent functioning(working)
the student on living the semester in condition Bolonsikoy declarations.
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