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Bbynb-ska TexHoJOris BKIIOYa€E B ceOe MeBH1 eTanu: 1) BUBHAYEHHS YITKOI CUCTEMH
Ligei; 2) M1arHOCTUKY piBHA HAaBYEHOCTI YYHIB, iX 3/110HOCTEN Ta HaXWiIiB; 3) PO3MOAILI
HaBYAJIbHOTO MaTepiajly Ha OKpeMi 3MICTOBI OJI0KH; 4) opraHizallito HaB4YaHHS BIATIOBIJIHO
70 1iyed; 5) yCBIIOMIIEHHS YYHSIMH KpPUTEpIiB OLIIHIOBAaHHS PE3yJbTaTiB; 6) peasizaiis
3aIlJIaHOBAHMX 3aBJaHb; 7) KOHTPOJb, OI[IHKA M aHall3 pe3yJbTaTiB JiSUIbHOCTI Y4HIB; 8)
MMOBTOPHE BIATBOPEHHS IUKITY, 0€3 KOPUTYBaHb.

Ha cphoronHi icHyIOTh TEXHOJIOTIi, SIKI JAIOTh 3MOTY BUHMTENSIM peayi3yBaTH Yci
3aBlaHHA cydacHoi ¢i3uyHOi ocBiTH. Cepel TakuX TEXHOJOTIH JOpPEeYyHO BHJILIUTH:
TEXHOJIOT1T OCOOMCTICHO-OPIEHTOBAHOTO HAaBYAaHHS; NPOOJIEMHOTO HAaBYaHHS; ITPOBI;
iHTepakTUBHI; 1H(MOpMaliiHi; mnpoekTHa. Ciijg 3a3HA4YUTH, [0 BCI BOHU MOXYTh
3aMpoBaKyBaTHCS 3 METOI0 BUPILIEHHS MpobieMu udepeHiabHOT MATOTOBKU YYHIB Y
MIKUJTBHOMY HaBYaJIbHO-BUXOBHOMY IPOIIECi 3 (Pi3UKH.

BucnoBku. TakuM 4rHOM, 3aBJaHHs (I3UKH B cUCTEMI JONPO(]IBHOT MIATOTOBKU Y
BUKOPHUCTAaHHI NEBHOI TEXHOJIOT1I y MpoIleci pOo3B’sI3yBaHHS HaBYAJIbHUX (DI3UYHUX 3a/1a4y
BHU3HAUYAIOThCS HACTYITHUMU LIISIMU: peajiizali€ero piBHEBOI Ta MpoduibHOT 1udepeHIianii y
mpoleci opratizailii HaBYaJbHO-II3HABAJIBHOI MISJIBHOCTI YYHIB; PO3BHUTKOM IIMPOKOTO
CHEKTpa IMi3HAaBaJbHUX 1 MpodeciiiHuX iHTepeciB Ta (OpPMyBaHHS KOMIIETEHIIH, SKI
3a0e3MeuyloTh YCHIIIHICTh Y MaiOyTHIM mpodeciiiHii AiAIbHOCTI Y4HIB; (OPMYBAHHSIM
MPaKTUYHOTO JOCBIly B pI3HUX cdepax Mi3HABAIBHOI AISUIBHOCTI, OPIEHTOBAHOIO Ha
oOrpyHTOBaHMM BUOIp NMPOQ1LIIt0 HABUAHHS y CTApPILii MIKOJIL.
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nefaroriyHoro konemky im.. T.I'. IlleBueHka.
Kono nayxoeux inmepecie: MeTOJIKa HaBYaHHS (i3UKU.

IHOOPMALIAHI TEXHOJIOI'TI TA IM®POBI
JABOPATOPIi Y HABYAJILHOMY ®I3UYHOMY
EKCOEPUMEHTI

Anopiii IETPHIIA

3acmocysannsi yugpoeoi nabopamopii y HaguanvHoMmy @I3UUHOMY eKCHepUMEHMmI Npu GUEHEHHI
Qi3uKu 8 3a2a1bHOOCEIMHIT WKOJIL.

The use of digital labs in educational physical experiments in the study of physics in secondary
school.

IlocranoBka  mpobiaemu. Buxopucranus  iHdopManiifHO-KOMYHIKalIMHUX
texHosorii (IKT) B HaBuanbHO-BUXOBHOMY IPOLIECI 3YMOBJIIOIOTh Ta aKTyalli3ylOTh HOBI
BHUMOTH, SIKI CTaBJISITbCS NEpe] OCBITHIMU 3aKjaJaMH CychnibcTBOM. Ha chorogHi Bxke €
BEJIMKA KUIBKICTh JOCIIKEHb, 110 MPUCBSIUEHA 11l mpobieMaTHIll, OCKIJIBKA MOKIMBOCTI
BukopuctanHgd IKT y HaBuaHHI NpakTUYHO HIYUM He oOMexyeThcs. Cepen ycboro

91



HAYKOBI 3AIIHCKH Cepis: [Ipo61eMn MeTOAUKY (Pi3NKO-MaTEMAaTHYHOI Bunyck 6
i TexHOJIOTI9HOI OCBiTH

PI3HOMAHITTS HaJIexHe Micle 3aiimae metoauka Bukopuctanss IKT npu BuBueHHi (i3uku.
Huni B HaByanbHUX 3aKiaax YKpaiHU € 1 earoriyie nporpaMHe 3ade3nedeHHs 3 Qpi3uki,
1 po3poOiieHa MeToJauKa Horo BUKOpHCTaHHSA. I[IpoTe 10 OCTaHHBOro 4Yacy mepeBakHa
OUTBLIICTh MPOrpaMHOIo 3abe3nedeHHs (a OTKe 1 METOAMK) IPHUCBSIYEHO, 3a3BUYAif,
iMiTalliiHOMY ekcriepuMeHTy. He mnpumeHIIyroun BaxJIMBICTh Ta HEOOXIJHICTh
IMITalITHOTO MOJEITFOBAHHSA, HEOOX1HO 3a3HAYUTH, 110 (Di3MKa B 3arajbHOOCBITHIN IIKOJII
pO3IISAAETbCA 1 BUBYAETHCS SK EKCIEpPUMEHTalbHA HaykKa, a TOMY IPOCTO OJUH
IMITAI[IHUM eKCIIEpUMEHT He 3MOK€ 3aMIHUTH HaTypHOro, peajbHOro. IMiTaumidHui
€KCIEPUMEHT JOLIJIbHO BUKOPUCTOBYBAaTH abO TaM, J€ HE Ma€ MOKJIMBOCTI IPOBECTU
peasibHE JOCHIKEHHS, a0 3 METOK MPOTHOCTHYHOTO MOJENIIOBaHHS Iepes] HaTypHUM
excriepuMeHToM. IIpoTe OCHOBHMM BHJOM €KCIEPUMEHTAIbHOI HaBUYAJIbHOI ISJIBHOCTI
OyB, € 1 MOBUHEH OYyTH peaIbHUI €KCIIEPUMEHT.

AHaJii3 paHille BUKOHAHUX JOCJHiKeHb i myOJikanii. Po3BUTOK HaBYaIbHOTO
(G13MYHOr0 eKCIepUMEHTY BiI0OYBaBCsl B HalIlll KpaiHi €BOIOLINHO, 3 YpaxyBaHHSM PIiBHS
METOJAMYHOI Ta TEXHIYHOI OCHAIICHOCTI HaB4YaJbHOrO mpormecy. Hax mpobGiremamu
HaBYaAJIbHOTO (PI3MYHOT0 €KCIIEPUMEHTY IpauoBainu meroauctu - ¢pizuku: C.I1. Bennuko,
H.J. I'ananin, E.H. Topsukun, bB.C. 3Bopukin, A.A. IlokpoBcekuii, [.M. Pymsuiies,
C.A. Xopowasin, C.A. Hlamam, A.A.Yenuos, JLI. Anuudepos, C.B. Anodpikona,
B.l. bnaciak, O.®. Ka6apmun, JL.A. [IposuenkoBa, CB. Cremanos, A.B. CmupHOB,
T.H. lllamano Ta i

Ha cporoanimHiil eHb CTaa0 0YEBUJIHO, 110 1HPOPMATH3ALlIS OCBITH - 1I€ HE TUIbKU
yCTaHOBKAa KOMIT'IOTEpIB B MIKOJI a00 miakirodeHHs ix mo Intepuery. Lle sikicHa 3MiHa
3MICTy, GOpPM 1 METOAIB pOOOTH 3 YUHSIMHU B IpeaMeTHi oomacti ¢izuku. [loxibna sxicHa
3MiHa 3MICTY OCBITM MOXJIMUBO TUIBKM MHpPU MOBHOLIHHOMY BHKOPUCTaHHI OCOOHCTICHO
OpPIEHTOBAHMUX TEXHOJOTIH, 30KpeMa, B Tally3l HaBYaJIbHOrO (PI3UUHOTO EKCIIEPUMEHTY
(H®E). PeanizoByBaTucsi 0cCoOMCTICHO OpieHTOBaHI TexHoJorii B o6sacti HOE moxyTh
IIpU TPOBEJEHHI K peaJbHOro ( HATYpPHOTO ) EKCIEPUMEHTY, TaK 1 KOMII'FOTEPHOIrO
MOJIETIbHOTO eKcrnepuMeHTy. HaamipHe 3axoIuieHHs B OCTaHHI POKHM KOMII'FOTEPHUMHU
MOJIETSIMU Y (DI13UII IPU3BEIIO J10 3HUKEHHSI POJIl 1 TUTOMOT Bar HaTypPHOT'O €KCIIEPUMEHTY
1 BIONOBIAHO /10 TIOCTYNOBOTO BUBEACHHS (PI3UYHOrO MPAKTUKyMy B  PO3pAI
HEOOOB'SI3KOBUX €JIEMEHTIB HaB4YaHHs . lle He BiAMOBiZa€ OCHOBHUM 17€IM OCOOUCTICHO
OpIEHTOBAHOI OCBITHBOI MAapaJUrMu, siKa rependadae CTBOPEHHS YMOB Ui PO3BUTKY 1
camopeatizalii 0cOOUCTOCTI YUHIB .

OcHoBHi pe3yiabTaTn gociaigkeHHsi. CydyacHa IPOMHUCIIOBICTh MEPEXOJUTh Ha
BUITYCK HABYAJIBLHOTO 00JIaIHAHHS, IO MOEIHYETHCS 3 KOMITFOTEPHOIO TEXHIKOIO: aHAJIOTO-
uM(pOBHUX MEPETBOPIOBAUIB 1 JATYUKIB (PI3UKO-XIMIYHUX BEIMYMH, HABUYAJIbHUX MPUJIAIIB,
KEpOBaHUX  IM(PPOBO-aHATOIOBUMHM  IPUCTPOSIMHU, ABTOMATH30BAaHUX  HABYAJIbHO-
€KCIEPUMEHTAJIbHUX KOMIUJIEKCIB, HABYAJIbHUX EKCHEPUMEHTAJIbHUX YCTaHOBOK 3
JUCTAHLIMHUM YNPaBIiHHAM. Y 3B'SI3KY 3 LIUM y HaBYAJIbHOMY (Pi3MYHOMY €KCIIEPHUMEHTI
B1JI0YBA€THCS MOCTYNOBE PO3BUTOK 1HPOPMAIIMHUX JIKEPE CKIAAHOI CTPYKTYPH, 10 SIKUX
BIJTHOCSITHCSI KOMIT'FOTEpHI Jaboparopii. 3'aBis€ThCs HOBHUI 3aci0 peasnizalii HaBYaJIbHOTO
¢b13U4HOr0 eKcrepuMeHTy - uposi Jadoparopii 3 gizuku (LIJI). ¥V pamkax nposeaeHoro
eKCIIEpUMEHTY HaMHM BUKOpUCTOBYBajocs oOnagHanHs I[[JI nHa 6a31 [IporoOuibkoro
JIepKaBHOTO MeJaroriuHoro yHisepcurery im. 1.51. dpanka.

MeTonuuHi OCHOBM BUKOpHCTaHHA nepcoHanbHux komm'torepiB (IIK) y cucremi
¢13uuHOrO0 exkcrepuMeHTy BupimryBaau B pisHuil uyac JLI. Anuideposn, C.I1. Benunuko,
10.A. Bopownin, I.b. 'opOyHnoga, B.A. I3Bo3uikoB, C.B. Crenanos, A.B. CMupHOB Ta iH.

[IpuBatHi mutanHs 3actocyBanHs [IK B memoHcTpamiiiHOMy 1 Ja0OpaTOpHOMY
eKcriepuMeHTi  BupimyBamu Takox P.B. Akaros, lO0.b. AnpTmnynep, E.L. Adpina,
B.B. bnaciak, C.II. Benuuko Ta C.I.KoBamroB, A.A.E3108, A.JO. Kanaesa,
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B.B. Knesunpkuii, B.B. JlanteB, B.K.IlaBmokoB, O.A.IloBanses, [.B. Iliuyrin,
B.I. Cenbases. Ta in

Amnani3 IHatepHeT mxepena Ta METOAWYHOI JITepaTypd 3 BUKOPHCTAHHS LUGPOBUX
nmabopaTopiii B HaBYAIbHOMY (DI3UYHOMY €KCIIEPUMEHTI MOKa3aB, 0 PO3BUTOK METOIUKH
3acrocyBanHs L|JI B HOE BinOyBaeThCs HE CUCTEMHO.

Pa3oM 3 TUM ekcnepUMEHT JOBIB, 110 1 BUMTEl Ta Y4HI BBaXKAIOTh 3a HEOOXITHE
BIIPOBA/DKEHHSI HOBUX 1H(OPMaLIHHUX TEXHOJIOrH y (izuyHuil excnepuMeHT. Choroasi
B)K€ OUYEBHJIHO, IO BUYUTEINI Ta YUHI BIIIAIOTh MEPEeBary HaTypHOMY KOMII'FOTEPHU30BAHOMY
eKCIEPUMEHTY, SKHM HEJOCTaTHbO PO3BHUHEHUN, Yy TOPIBHAHHI 3 MOJEJIbHUM
KOMITFOTEPHUM .

[losiBa B mikojax Mepexi I[HTepHET BIANOBIAHO 10 MporpaMu 1H(opmaruzarii
OCBITH MPHU3BEJIO /10 HEOOXIAHOCTI BUKOPHCTOBYBATH €M MOTYKHUNH KOMYHIKaTUBHUMN
3aci0 A1 OCBITHIX, y ToMy umcii 1 npeamerHux uined. H.H. 'omynina, M.b. ['opOyHoBa,
B.B. I'yzeeB pocnimkyBanu iHQOpMaIiiiHO-KOMYHIKaTUBHI IPOOJIeMU HaBUaHHS (PI3UKU B
1IKOJII 3aco0amMu Mepeski IHTepHeT 1 HOB1 HeAaroriyHi TEXHOJOrIl, 110 BUHUKAIOTh MpPH
bOMY. AJie MUTAaHHS BUKOPUCTAHHS KOMYHIKAaTHBHUX MOKJIMBOCTEN Mepexki [HTepHeT nmpu
peaiizanii cydacHoro HOE 3anummnmcs HeBUPILIEHUMHU.

Jani, oTpuMaHi B X011 €KCIIEPUMEHTAIBHOIO JOCIIPKEHHS, CBITYATh PO TE, 1110 Ha
Cy4yaCHOMY €Tall B 3arajbHOOCBITHIM IIKOJI Ha3pila HEOOX1IHICTh Yy 3aCTOCYBaHHI
uuppoBux 3acobiB peamizauii Ta 0O0pOOKM pe3yibTaTiB  (I3UYHOTO EKCIEPUMEHTY.
Oznaueni MoxiauBocTi nepexony HOE Ha O11bin BUCOKY TEXHOJIOTIUHY 0a3y, MOB's3aHy 3
M (POBUMH MOKIMBOCTAMHU aHAJI3y 1 OOpOOKM JaHUX, MPU3BENIU 10 MOSIBU MPOTUPIUYS.
Ha cywyacHomy erami y ¢i3uili, sIK HayIli, TOCTPO CTOITh 3aBAaHHS BHUSBJICHHS KIJIbKICHHX
3aKOHOMIpHOCTeH (13MuHUX sBUIL. Pa3oM 3 TUM B CyyacHUX MeNaroriyHUX OCOOMCTICHO-
OpPIEHTOBAHMUX TEXHOJIOTIIX HABYAHHS OCTAHHIM YacOM BEJIIMKOrO0 3HAu€HHs HaOyBaroTh
IMITaI[ifiHl 1rPOB1 Ta HEIrpoBl aKTUBHI MeToau HaBuaHHA. CyTbh TakUX TEXHOJIOTIH - B
MOJIETIIOBaHHI PI3HUX BIAHOCHMH T4 YMOB PEaJIbHOTO JKUTTS, ¥ CTBOpeHHI B pamkax HOE
«Mozen Hayku». MoOKHa KOHCTAaTyBaTH IOSIBYy B Cy4YaCHUX YMOBAaxX MpPOTUPIUYS MIXK
HEOOX1HICTIO BKJIFOUEHHS YYHIB B €KCIIEPUMEHTAJbHY AISUIbHICTD, sIKAa BioOpa)xxaTHMe
XapakTep Cy4acHOI eKCIEPUMEHTaJIbHOI MIsUIbHOCTI y (I3MYHIA Haylll, 3 OJAHOrO OOKY, i
OOMEXEHUMH MOXJIMBOCTSAMHU  (TMIEpEBaXHO  AKICHUM  XapakTepoM) TpaiuIiitHOro
HATYpPHOTO 1 MOJIETILHOTO KOMIT'FOTEPHOTO €KCIIEPUMEHTY, 3 IHIIOTO OOKY.

HasiBHiCTH mpOTHpiUYs MDK HaWUpIIUMU  1HPOPMALiIHHO-KOMYHIKallIHHUMU
MOKJIMBOCTSIMM Mepexi IHTepHeT Ta BIACYTHICTIO MEJaroriyHoi TEXHOJOrIl MI0J0
3aCTOCYBAaHHS LIUX MOJIMBOCTEH 3 METOI0 PO3BUTKY AOCHIIHULBKUX 1 KOMYHIKaTUBHUX
BJIACTUBOCTEH, AKX HaBYaroTh npu BukoHaHHI HDE B 3aransHOOCBITHIN 11KOM1. [loTpebye
dbopmyBaHHS HOBOI MeTOIMYHOT cucTemu npoBeneHHss HOE B 3aranbHOOCBITHIN MIKOJI.

TeopernuHa 3HAYYIIICTH PE3YJIBTATIB AOCTIIHKCHHS BHU3HAYAETHCS THM, IO
OoOTpyHTOBaHO poib MOUGPOBUX JabopaTopii B HaBYAIBHOMY IMpoleci 3 (GI3UKH B
3araJlbHOOCBITHIM MIKOMI SIK 3ac00y BKJIIOYEHHSI YYHIB B €KCIIEPUMEHTAJIbHY JISUIbHICTD,
aJICKBaTHY Cy4acHIA (I3WYHIN HayIll, a TAKOXK BBEICHO MOHATTS «HABYAIBHUHN (PI3UUHUN
€KCIIEPUMEHT 3 BIJUIAJIEHUM JOCTYIOM», c(hOopMyIbOBaHI MPUHIUIN MOOYIOBH METOIUKU
3acToCyBaHHA IUGPOBUX JlabopaTtopiii mpu MNpoBeNeHHI (PpPOHTAIBHUX J1a0OpaTOPHUX
po0it, Hi3UIHOTO MPAKTUKYMY Ta OpTaHi3allii MpOeKTHO-AO0CTITHUIILKOT TISITBHOCTI YYHIB.

[IpakTuyHa 3HAYYIIICTH JOCIHIJKEHHSI TOJSAra€ y CTBOPEHHI KOMIUIEKCY poOIT
¢i3uyHOro mpakTUkymy s 10 KJaciB 3arabHOOCBITHBOI IIKOJM 13 3aCTOCYBaHHSIM
3aco0iB 1udpoBUX JTa00pPATOPIi Ta MIATOTOBIII METOAUYHUX 1HCTPYKIiH 3acTocyBanus [[JI
B JIOCHIIHMIBKIA 1 TMPOEKTHI poOOTI Y4HIB y mpoueci HaBYaHHS (I3UKU B
3araJbHOOCBITHIH IIKOJI.
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MinsmMu  3acTocyBaHHS LMPPOBUX JAOOpaTopii y HaBYaIbHOMY (PI3UYHOMY
€KCIEPUMEHT] BUCTYIMAIOTh: MIJIBUILEHHS 1HTEpeCy 1O BHUBUYEHHS (I3UKH, MOTMOJICHHS
3HaHb Tpo (i3UyHI sABHINA, HA OCHOBI OBOJIOJIHHS HOBHMH 3aco0amMu peamizaiii
HAaBYAJIbHOTO (I13MYHOTO0 EKCHEPUMEHTY, PO3BUTOK JAOCHIIHUIBKUX 1 KOMYHIKaTHBHHUX
YMiHb YYHIB.

3actocyBanHs  nudpoBux  3aco0iB  peamizaiii  HaBYAIBHOTO  (HI3UYHOTO
€KCIIEPUMEHTY MOXJIMBO IIPU BUBYEHHI MPAKTUYHO BCIX MUTaHb Kypcy (13UKU, OOMEKEHHS
ICHYIOTb JIMIIIE /Ul BUBUEHHS ONTUYHUX 1 KBAHTOBUX SIBUILL.

JlouinpHO 3a0e3MeunTH MOCTYNOBUM Iepexisl BiJl (POHTAIBHUX JAOOPATOPHUX
pobiT 110 poOIT (GI3UYHOrO MPAKTUKyMy Ha OCHOBI 3aCTOCYBaHHS HHU(PPOBHX 3acO0IB
peastizaliii HaB4aJIbHOIO (I3MYHOTO EKCIIEPUMEHTY. A B paMKax (PI3MUHOTO MPAKTUKYMY —
BiJl HaBYaJbHO-JOCIIAHUX BUIIB AISUIBHOCTI O MPOEKTHHUX POOIT 1 Jaji 10 MPOBEAEHHS
€KCIIEPUMEHTY 3 BIJIAJIEHUM JIOCTYIIOM.

HaByanbuuii (13MYHUN E€KCHEPUMEHT 13 3acCTOCYyBaHHSIM 3aco0iB  IU(PPOBUX
naboparopiii Ta IHTepHeT HOIIBHO peanizoByBaTH Yy (GopMi HIKIIBHOI Jlaboparopii
(;maboparopii HoBHX 1H(OpMaIiiHUX TexHojorii Ta [aTepHeT). JlabopaTopis sBisie c006010
OCBITHE CEPEJOBHILE, KOMIUIEKC TUAAKTHUHUX 1 METOJUYHMUX 3ac00iB HAaBYaHHS (PI3UKH.
Pobora mikinbHOT naboparopii MOBHHHA OyAyBaTHUCS Ha MPUHLUIAX: AISJIBHICHOTO
XapakTepy HaBYaHHS ; BUKOPUCTAHHS 1 PO3BUTKY B METOJ1 MPOEKTIB JOCIIIHUIBKUX Ta
iH(opMaIIHHUX yMIHB Y4YHIB; HAIIJIEHOCTI HA KOJICKTUBHE PIIMIEHHS CUCTEMHU HABYAIBHHUX
npobsieM; TICHOI 1HTerpamii cydacHuX LU(QpPOBHX 3aco0iB OOpPOOKHM EKCHEPUMEHTY 1
KOMYHIKaTUBHUX MOXJIMBOCTEH. «OcHOBHa MeTa (pOHTAIbHHUX JabOpaToOpHUX pOOIT -
YCBIIOMUTH CYTHICTh JOCIIDKYBAaHOTO SBHUIA a00 3aKOHY, Ipoiecy abo 3ajeXHOCTI,
MPUHIMITY Aii Tpriaxy abo MeToAy BUMIproBaHHS (pizuyHOl BeaumumHH. Ha mux 3aHATTIX
BUPOOJISIIOTECS €JIEMEHTAapHI HABUUKH E€KCIEPUMEHTYBaHHS: BMIHHS OpraHi3yBaTH CBO€
poOoue Micue, 30UpaTH YCTAaHOBKH, CIIOCTEpIraTH, BHMKOHYBAaTH BHMIPIOBAHHS 3a
JIOTIOMOTOI0 HIKIJIbHUX MPWIJIAJiB, BHUPOOJIATH €JIEMEHTapHI pO3paxyHKH, OQOPMIISTH
aHAJIITUYHO 1 rpad1yHO pe3yabTaTH JI0CBiAY, pOOUTH BUCHOBKH » [1].

HeranpHa knacudikaiis (GPOHTAIbHUX JIAOOpaTOPHUX pOOIT - NpUBEIEHA B
nociOnuky [1]. Tak, 3a yacom BukoHaHHs pobotu JI.I. AHuudepo pozaiuise ix Ha
KopoTkodacHi (5-20 xB), oxHoroauHHi (45xB) abo nBoroguHHi (80 xB). DpoHTaNbHI
nmabopaTopHi POOOTH TPOBOIATH 3a JOMOMOTOI0 PI3HUX MPUHOMIB : 1TIOCTPATHUBHUM
IpUIOMOM HpU YCHOMY a00 HHCbMOBOMY KEpIBHUITBI, €BPUCTHYHUM IMPUHOMOM abo
JOCHITHULIBKUM MPUMOMOM 3 OpraHi3ali€lo 1HAWBIIyaJbHOTO 200 KOJEKTUBHOTO MOIIYKY
[1, c. 206].

Mu pexkomMeHAyeEMO MPOBEACHHS 1a00paTOpPHUX POOIT 3 METOJAWYHUX BKa31BOK J10
1ab0paToOpHUX POOIT, K1 po3MilleH] y «JIabopaTopHOMY npakTUKyMi 3 Gi3UKH Y HU(POBIii
naboparopiin[8]. I[lucbMoBe KepiBHUITBO B JaHOMY BHIaJAKy OOOB'S3KOBO Mae OyTH
MONEpPEeHbO MIATOTOBJIEHE BUMTENEM, TaK SK PEXKUMH poOOTH YCTAaTKyBaHHS, HEOOX1AHI
HanawmtyBanHs KIIK 1 nocBiny, He MoXyTh OyTu miiOpaHi Y4HEM CaMOCTIHHO MPOTATOM
nabopaTopHoi poboTu. Takok MU PEKOMEHIYEMO TIICIs JOMAIIHBOI TMJATOTOBKH,
BUKOHYBaTH poOOTy Ha ypoll MOBHICTIO. TUM camuM 3a0e3neuyerbcs Oe3nepepBHICTD
IpOLECY BUKOHAHHS Ta PO3PAXyHKY pe3yibTaTiB (PI3UYHOTO E€KCIEPUMEHTY, L0 IYKe
BaXJIMBO JJISi pO3yMiHHS (DI3MYHOI CYTHOCTI JIOCIHIJKYBAHOTO siBuila. B IHTepHeTi icHye
BEJIMKa KUIbKICTh MPOTrpaM-eMyJSaTopiB. ABTOP AOCIIIKEHHS PEKOMEH]Y€e 3acCTOCYBaHHS
nporpamu s peectparopa ganux Nova 5000, sika g03BOJIsIE IPOBOAUTH JabOpaTOpHI
poOoTtu B pexxuMi «podu sk si». [Ipyuomy Ha ekpaHi KOMIT'IOTEpa B TAKOMY pexUMi OyIyTh
BI3yalli30BaHl pPe3yJNbTaTH eKcrepuMeHTy. CamMe MeTOIWIll BUKOPUCTAHHS CyYaCHHX
TEXHIYHUX Ta 1H(OPMaLINHUX TEXHOJIOTIH NMpHU MPOBEJEHHI HATYpHUX EKCIEPHUMEHTIB 3
HIKITIBHOTO Kypey (i3uKH, 30KpeMa MEXaHIKH, 1 IPUCBAYEHUH Lel MOCIOHUK, /1€ HaBEJIEHO
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THCTPYKIIii /10 JTabOpaTOpHUX pOOIT (3riAHO 3 MPOTrPaMOI0 aKaIEMIYHOTO PIBHS), KOHCIEKTH
YpOKiB-1a00paTOpHUX POOIT, ITHCTPYKII 3 OXOPOHH TMpail, PO3MVIIHYTO TEXHOJIOTIT
00YHCIIeHHS! TOXUOOK.

3anpornoHOBaHAa METOJAMKa Iependadyae BUKOHAHHS JabopaTopHUX poOIT Ha 0asl
uudposoi smadoparopii NOVAS000 — creriani3oBaHOTO MOPTATUBHOTO KOMIT IOTE€pa 3
BOYJIOBAaHUM PEECTPATOPOM JAHUX, JI0 SKOIO OJHOYACHO MOXKYTh I €HYBaTHCA JI0 8
NaTyuKiB. B KOMIIJIEKTI € JaTYMKHU B1JICTaH1, CHJIOBUH, KyTa IIOBOPOTY, (hOTOBOPOTA, TUCKY,
TEeMIIepaTypH, BYTJIEKUCIIOTO ra3zy, BOJIOTOCTI, 1HAYKII MAarHiTHOTO MOJsI, MiIKpPO(QOHHHIA,
HaIpyry, CTpyMy, €JIEKTPONPOBIIAHOCTI, OCBITIEHOCTI, piBHA 11ymy, ['elirepa-Mromiepa. B
KOMIUIEKT 3 1udpoBoro aboparopiero NOVAS000 Bxomute MultiLab CE — npuxnanne
nporpamMHe 3a0e3TedeHHs], sKe 03BoJjsie: 30MpaTé JaHl Ta BigoOpaxkaTw iX B Tpolieci
eKCIIEPUMEHTY; BUOMpATH Pi3HI CIIOCOOM BIJOOpa)KEHHS MaHUX — y BUIVISAL Tpadikis,
TabynLpb, Ta0JO BHUMIPIOBAJIBHUX MPHIAJIB; OINpallbOBYBAaTH Ta aHali3yBaTW JaHl 3a
nornomororo MaiicTpa aHami3y; IMHOOPTYBAaTH/€KCHOPTYBAaTU JaHI TEKCTOBOro (opMmary;
BecTd JKypHan eKCIepUMEHTIB; TMeperjisaard BiJACO3alUCH IONEPEeIHbO 3alKUCaHUX
€KCIIEPUMEHTIB.

BucnoBok. Buxopucranus uudpoBux sabopatopiii 3al0e3neuye BUKOHAHHS
HAaTYpHUX EKCIEpUMEHTIB Ha Cy4yaCHOMY piBHI, /I03BOJISI€ MIJABUIIUTH TOYHICTb
JOCIIKEHB, IEPEPO3NOAUTATH Yac JJIsi 0OpOOKH Ta aHaAJI3y eKCIEPUMEHTATBHUX JaHUX, a
OT>Ke 3pOOUTH MPOLIeC HaBYaHHS LIKABIIIUM Ta €()eKTUBHIILINM.
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