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guidance for achieving the educational aims. The essence of modular training is also
considered as a package of scientific programs for individual learning, which optimizes the
practice of academic and personal achievements of pupils with particular levels of preparation. It
is realized by functionally separate autonomous nodes, reflected in the content, organizational
forms and methods, that is, the modules, the purpose of which is to solve the specific
psychological and pedagogical problems. Researchers believe that the basis of modular training
is to provide students with space for development that functions according to the objective
standards that are the basis of human self-development. We believe that this innovative
technology gives the possibility to replace the authoritarian-democratic model of learning that
was characteristic of the Soviet school, on the student-centered, aimed at developing the
potential of intellectual opportunities of pupils on the principles of humanism and spirituality.
Modular-developing training is aimed at intensification of the educational process through more
effective use of intellectual potential of the student.

The research proved that modular training greatly enriches the vocational training of
future teachers of chemistry, promote development of their creative potential, innovative
thinking, strengthens the preparedness of specialists for the realization of the technological
approach in education that contributes significantly to the development of the professional-
pedagogical competence of graduates.

Key words: modular technology of teaching chemistry, rating system of evaluation,
methodology of teaching chemistry, module, structure of the training module, control of
modular learning, textbooks on modular training.
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IHCTUTYT neaarorikn HauioHanbHOT akagemii
neAaaroriyHMx Hayk YKpaiHu

PO3B’A3YBAHHSA MPUKNAAHUX PISUYHUX 3A[AY 3 BUKOPUCTAHHAM
IHOGOPMALLIMHO-KOMYHIKALIMHUX TEXHONOTIN

BusHaueHo opeaHizayiliHo-nedazoeiyHi ymosu 8nposadxceHHs iHpopmauyiliHo-
KOMYHIKaQUiliHUXx mexHonoeilli y NpakmuKy HasYaHHA hi3uku. BuceimneHo cnocobu
pP038°A3YyB8AHHA NMPUKAAOHUX (hi3UYHUX 30004 Y PiBHOMAHIMHUX KOMM’'toOmepHO OPIEHMOBAHUX
Has4anbHUX cepedosuwiax. Po3kpumo ocobausocmi hopmyeaHHA OO0CMAIOHUULKUX YMIiHb
YUYHIi8 y rpoyeci po38’a3y8aHHA eKcriepumeHmanbHuUXx 3a0a4. [JosedeHo, W0 8UKOPUCMAHHS
iHghopmayiliHo-KoMyHIKayiliHux mexHonoeili nid 4Yac po3s8’a3y8aHHA MPUKAAOHUX (i3UYHUX
300ay4 cripuse nid8UWEHHIO AKOCMI hi3uyHOI oceimu, (hOPMYBAHHIO MPAKMUYHUX YMiHb i
HABUYOK, [HMeneKkmyasabHOMy pPO38UMKO8I y4Hie, nidzomosyi 0o eubopy malibymHboi
npocgpeciliHoi disnbHocmi.

Knwoyosi cnoea: npuknadHi  ¢izuvHi  3a0a4i, iHPopMaUiliHO-KOMYHIKAUitHI
mexHosoeii, nedazoziyHe npozpamHe 3abe3neyeHHs, iHMepakmueHuli dianoe, anzopumm
p036°’A3YBAHHA, MPAKMUYHI 8MIHHA Ma HABUYKU, 00CAIOHUUbKA Oif/IbHicCMb.

MoctaHoBKa npobnemu. Tlpouecn  iHGopmaTM3aLii  Cy4acHOro
CYCNiNbCTBA XapaKTEpPU3YIOTbCA AaKTUBHUM YNPOBAAKEHHAM B OCBITHIO ranysb
iHbopMaLiMHO-KOMYHiKauiiHux  TexHonorin  (IKT).  MNopaibHi  TexHonorii
3aCTOCOBYIOTbCA A1A nepeaadi iHpopmalii M 3abesnevyeHHA B3aemoaii neaarora
M YYHA B Cy4aCHUX CUCTEMAX BiAKPUTOrO M ANCTAHLIMHOIO HaBYaHHA.
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IHpopmaTM3aLia cuctemm  OCBITM Ta  BMNPOBALMKEHHA  CYYACHMX
iHOGOPMaALMHUX TEXHONOFIM Yy HaBYa/lbHMIM Mpouec HagawTb 0cobamBoi
3HAYYLWOCTI nNpobnemi po3pobaeHHA METOAUYHUX CUCTEM HABYAHHA Qi3nKM.
HabyBatoTb aKTyanbHOCTI KOMN'IOTEPHO OPIiEHTOBAHI cnocobu po3B’A3yBaHHA
NPUKAAAHNX i3NYHUX 334a4, WO MOXHA MNOACHUTU TaKUMWU NPUYUHAMMU:
HAaMOBHEHHA Kypcy (i3MKNM maTeMaTU4HUMM MeTodamMu BigoOparKeHHA Ta
ONpaLOBAHHA HABYaNbHOI iHPOPMALi; ACKPABO BMPAKEHUA «33[a4HUN
niaxig» Ao BUKNaAaHHA, AKMN 6a3yeTbcA Ha NobyaoBi maTemMaTUYHOI moaeni
¢i3nYyHOro npouecy; Bi3yanisauia Mmogeni 3aAayHoi CcUTyauil Ha eKpaHi
Komn’toTepa; aKTMBHEe BTPYYaHHSA cyb’eKTa HaBYa/bHOI AiANbHOCTI B ANHAMIKY
«eKpaHHOI noAii» (iHTepaKTMBHA B3aEMOAiA); OnNpalloBaHHA pPe3ynbTaTiB
AOCNIAHUUBKMX Ta EKCNEPUMEHTA/IbHUX 334a4; 34iMCHEHHA aBTOMATU30BaHOIO
eKcnepuMmeHTy Ha 6a3i 3acobiB IKT 3 BMKOPUCTAHHAM  [0OMOMIXKHOrO
obnagHaHHA; BMKOPMUCTAHHA iHGOPMALIMHO-A0BIAKOBOI MiATPMMKKU npouecy
po3B’A3yBaHHA 3a4au.

AHani3 aKTyanbHUX gocnigeHb. Mpobnema nigBmweHHA ePeKTUBHOCTI
p0O3B’A3yBaHHA Pi3HUX BUAIB HaBYaIbHUX 3a4a4 3 i3nKM 3aBXKan nepebysana B
LEHTPi yBarm BITYM3HAHUX i 3apyDidKHMX y4YeHUX. PO3BUTOK MeTOAMKM iX
pO3B’A3yBaHHA 3A4iMCHIOBABCA MNPOTArOM MaWMKe TPbOXCOTAITHbLOI icTOpIi
cepefHbOi  WKOAKWM, WO BUCBITAeHO B npauax M. A. AneKkcaHgposa,

O. |. byranosa, A. K. BonowunHoi, M. B. TonoBKa, C. Y. ToH4YapeHKa,
1. O. 3HameHCbKoro, K. /1. Kaniuw, €. B. Kopuwaka, O. I. aweHKa,
B. . OpexoBa, A. B. YcoBoi Ta iH.

TeopeTnKo-meToa0N0riYHI 3acagm CTBOPEHHA BUCOKOAKICHOro

nporpamHoro 3abe3nevyeHHA HaABYaANbHOIO MPU3HAYEHHA 3HAWLWAM CBOE
BigobpaxeHHas B npauyax O.l. byranosa, A.[ll. €Epwosa, M.I. Kangaka,
HO. I. Maw6bwuug, 0. C. PamcbKoro Ta iH.

MUTaHHA BNPOBAAXKEHHA iIHGOPMALIMHO-KOMYHIKALIMHUX TEXHONOTIN Y
HaBYa/NIbHWUI Npouec gocnigxKysanmcb y npauax . B. Topowka, M. I. angaka,
HO. O. yKa, B. M. MoHaxoBa, 0. K. Habouyka, 0. C. PamcbKoro,
I. 1. CemelyyKa Ta iH.

Mema cmammi — nornnbaeHo BUBYMTM MUTAHHA WOA0 €PeKTUBHOCTI
cnocobiB i NpuomiB po3B’a3yBaHHA NPUKNAAHUX Qi3UYHUX 33434 Pi3HUX BUAIB
Yy KOMN'tOTEPHO OPIEHTOBAHMX HaBYa/IbHUX CEPea0BULLAX.

Buknad ocHosHo20 mamepiany. Ha gymky |. B. PobepT, 3acTocyBaHHA
IKT y HaBYaHHI A€ 3mory opraHi3oByBaTu TaKi BUAM AiANBHOCTI:

— peecTpauia, 36ip, HarpomagrKeHHs, 36epiraHHsA, 0b6pobneHHsA Ta
nepegada iHbopmauii npo AocnigrysaHi  06’eKTH, sBMLWA, NpPOLLECH,
BK/IKOHAIOYMN M peanbHi;
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— IHTEpPaKTUBHUM Aianor — B3aEMOAIA KOPUCTYBaya 3 KOMMN'LOTEPHOLO
CUCTEMOLO, WO XapaKTepM3YETbCA peasii3ali€lo HOBITHIX 3acobiB Aaianory,
BMOOPOM BapiaHTIB 3MiCTy HaB4Ya/IbHOro maTtepiany, pexxmumis poboTu;

— yNpaBAiHHA peasibHMMM 06’ eKTamm Ta iX BigobpaXKeHHAM Ha eKpaHi;

— ABTOMATM30BaHUM KOHTPO/b (camoKoHTpONb) pe3ynbTaTis
HaBYa/IbHOI AiANbHOCTI, KOPEKL,ifi, TPeHYBaHHSA, TeCTyBaHHA [7].

IHTerpauia 3acobis IKT y TpaanuiiHnin npouec HaB4aHHA He MOoXauBa bes
neBHOI NepebyaoBM TPAANLIMHUX METOAMK CKNAZ4aHHA | po3B’A3yBaHHSA 3a4auy, WO
06yMOBIOE HEODXIAHICTb BUBYEHHA TAKMX MUTAHb NOAANbLUOTO IX BUKOPUCTAHHS:

— nepeHeceHHs cnocobiB AiaNbHOCTI B HOBI NeAaroriyHi ymoBsu;

— IMAHEeHTHO 3aKnageHa B MOAENbHUA  i3UYHUIA  eKCNepUMEHT
«BipTyaZlbHA pPeanbHICTb» YCKNAAHE POPMYBaHHA A[EKBATHOrO YAB/JEHHA
LLLOAO0 MOXKANBOCTI Nepebiry peanbHOro ¢pisMyHOro npouecy;

— aBTOMaTu3oBaHa nobyaoBa rpadiyHOi npeseHTauii pe3ynbTaTiB
eKCMNepUMEeHTaNIbHOTro AOCAiAXKEHHA noTpebye ¢opmyBaHHA cneuianbHUX
HAaBMYOK PO3Mi3HaBaHHA CMUCNY KEKPaHHOro obpasyy;

—  BUKOPUCTaHHSA nporpamHo-anapaTHUX 3acobis notpebye
bopmyBaHHA cneumdiuHUX CTPYKTYP AiANbHOCTI.

OCHOBHMMM 3aBAQHHAMM MATEMATUYHOI NIArOTOBKM YYHIB Nig 4ac
pO3B’A3yBaHHA NpPUKNAAHUX  i3MYHMX  3ag4a4  nopsag, i3 3aCBOEHHAM
TEOPETUYHOro MaTepiany € popmMyBaHHS BMiHb:

— po3B’A3yBaTM TMNOBI 3a4a4i Ha PiBHi OCHOBHMX NPOrpPamMHUX BUMOT;

— 3aCTOCOBYBAaTWM MATEMATMYHMMA anapaT Yy npoueci po3B’A3yBaHHA
NPUKNAAHUX 33434 (HanpwuKnag, anapaT BEKTOPHOI anrebpu ana obymcneHHs
pobOTN CUAU, MOMEHTY CUAM BiJHOCHO TOYKM, BM3HAYEHHA HANPAMKY Ail i
BEMYNHM cMAM JTopeHUa TOLLO);

— BWKOPMCTOBYBATHU iIHPOPMaALIMHO-KOMYHIKaL,iMHi TEXHONOrIi
(neparoriuHe nporpamHe  3abe3neyeHHs  GRAN, nporpamHuin  3acib
DERIVE, matemaTuyHuii naketr MAPLE Ta iHWwi) ans po3s’A3yBaHHS 3agady
NPUKNALHOIO CNPAMYBAHHA.

Bu3HauMmo Bumorn p[o iHPOPMaLiMHO-KOMYHIKALIMHUX TEXHOOTIN, WO
BMKOPWUCTOBYHOTBCA MNif, Yac pPOo3B’A3yBaHHA i3MYHMX 334a4: KOMMIEKCHICTb Ta
YHiBEpPCaNbHICTb; OOCTYMHUM iHTepdeWnc; BiANOBIAHICTb NpPOrpamHoro
3abe3neyeHHA 3MicTy Kypcy @i3nKM; NpoCcToTa M HaAiMHICTb Y BUKOPUCTAHHI,
CYMICHIiCTb 3 nepudepintHMMm NPUCTPOAMMN; KOMMNOHEHTHICTb Y peai3aLii OCHOBHMX
GYHKUM; HaABHICTb LUMPOKOro CNEeKTPy MNOHATb, onepauin i ¢GyHKUjM, BinbHe
onepyBaHHA AKMMK nepeabayeHo 3miCTOM isnKM; BUKOPUCTAHHA MPOrpamHoOro
NPOAYKTY He Mae nepenbayaTM HaAABHOCTI B KOPUCTyBaya FPYHTOBHWMX 3HaHb 3
NPOrpamyBaHHA Ta BONOAIHHA HECTAHAAPTHOK TEPMIHO/IOTIEO.
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Ha puc. 1 nogaHo kKnacuoiKauito 3acobis IKT.

HaBuyanbHa AgianbHicTb 3 po3B’A3yBaHHA 3aga4 3acobamu IKT nos’asaHa 3 ix
CaMOCTIMHUM BUKOPUCTAaHHAM ANTMHOO, TOBTO 3 NPOLLECOM YNpaBiHHA anapaTHO-
NPOrpamMmHMM KOMIMJIEKCOM Ha NiACTaBi CNPUNHATTA 30POBOI iIHPopMaLi.

BM3HauyeHHA CTapLlioi WKoau AK NpodifibHO OpiEHTOBAHOI 0ByMOBAIOE
HeobxigHicTb AaudepeHuiMoBaHOro niaxoay A0 OpraHisauii  HaBYaHHA
BiANOBIAHO A0 nNpodinbHOro Hanpamy. AKTyanbHOWO NOCTAaE npobnema
AOCNiaXKeHHA CTPYKTYpU i 3MmicTy anropuTmy pO3B’A3yBaHHSA
eKcnepmMmMmeHTanbHUX 3a4a4 3 Pi3UKK AK CAaMOCTIMHOI A0CNIAHNLBbKOT AiANbHOCTI.

HaBuanwHi {3abeanecyeHHn 6a3080r0 PiBHS 3ACBOSHHA
3HaHb, GOPMYBEHHS NPAKTHYHUX YMiHb | HABAYOK)

TpeHaxepu (BiANPALPIOBAHKG DISHOMAKITHUX YMiHE
i HABMMOK 3aKPINACHHA BUBHCHOIO)

IHPpopMaLiHO-NOLWYKOBI W [OBIAKOBI
{cucTeMaTHaalis iHpopMalliRHAX yMIHL | HABAYOK)

HAemoHcTpatiMHi (yHaouHeHHN HaBMansHKNX 00 exTiB,
ABMLUL | NpoueciB)

3acobu
iHdopmMmalLilHO-
KOMYHIKaWiAHWuX
TeXHONori

ImiTaniivi (BUBYEHHA CTPYKTYPM A hyHXLLIOHANBHWAX
occBnuBocTeil peansHux o6'eXTiB)

NaBopaTopki (2RIRCHEHKA EKCNBPUMBHTY)

Monemowdi {(MoagemnoRaHHR peankHuX 0B exTiB,
fipouecie Ta ABULLY)

Obuncrmosanuii (asromaTUsanin cbuncmoeansHux
npouecis)

HasuanLHo-irposi (CTEROPEHHA HABMANLHO-ITPOBOrO
cepefoBnLia)

AN

Puc. 1. Knacuodikauis 3acobis iHbopmaLinHO-KOMYHIKaLiMnHUX TEXHONOTIN

Po3rnaHemo ekcnepuMeHTanbHI 3adadi 3 ¢i3MKM AK OKpemuin BuA
HaBYa/NIbHUX 3aBAAHb, PE3yNbTATU PO3B’A3aHHA AKUX NOB’A3aHi 3 NPeaMETHOLO
AIANbHICTIO. HalixapaKTepHiWWMM € 3a1y4eHHA A0 TaKoi AiANIbHOCTI cneujiaibHUX
3acobiB Ta npunagis, WO nNOTPedbyloTb 3aCBOEHHA MNEBHOI MHOMWHU
cneujiasibHUX 3HaHb, YMiHb i HaBMYOK. [ifANbHICTb, WO 3A4iMCHIOE YY4eHb Nig, Yac
pO3B’A3yBaHHA eKCnepuMeHTaNbHOI 3a4a4i — NPOLLEC YYiHHA, a KiHLEeBa meTa —
$bOopMyBaHHA BM3HAYEHOI CTPYKTYPM 3HAHb, YMiHb, HAaBMYOK i HABYa/NbHWUX
KOMMNETEHTHOCTEN.

Bubip Ta opraHisauia TiEi MHOXWHU iHPopmaLii, Wo HeobxiaHa AnA
po3B’A3yBaHHA 3a4adi, NepeBa*KHO BMU3HAYAETbCA OCOOUCTICHMM A0CBIAOM,
npodecinHMM piBHEM, HaxKUNammM Ta 34iOHOCTAMKU AUTUHMN.
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ANTOPUTMIYHUX npunucie

Copmyntoemo yHidikauii
p0o3B’A3yBaHHA 3a4au4:

- MHO)XMHA peaKLi noBeaiHKM NPOABASETbCA Y BUKOHAHHI NpUNucis,
chOPMYNbOBAHUX Y BUINALI  «anroputMmy AilM», BU3HAYAETbCA pPIiBHEM
YCBIiAOMNEHHA YMOBM 3a4aui, MOMHOLO LifIenoKN1aaaHHS;

- JpopmylouM CTPYKTYpy Ta 3MIiCT MPUNKUCY, BPAXOBYHOTb MHOMMUHY
iHILIMOBAHMX HUM CTPYKTYp AiAnbHOCTI. HagmipHO peTanizoBaHMM npunuc
PO3CitO€ yBary BUKOHaBLA, 3MYLLYE ONPaLLbOBYBATN HAL/IMLLKOBY iHGOPMaLL,ito;

~ 3 0rnAgy Ha 3aranbHy Knacuodikauito eKcnepMmeHTanbHUX 33434, 33
AKOKO BOHM MOAiNIEHI HA iNOCTPATUBHI M AOCNIAHUUDBKI, POPMYETLCA 3MICT i
CTPYKTypa Npunucy BigNOBIAHO A0 NeAaroriyHoro 3aBAaHHA.

Onuc eKkcnepMmeHTanbHOI 3a4audi, B AKOMY TPAAMLIMHO BMU3HAYalOTbCA
meTa, o06nagHaHHA, NAaH BWKOHAHHA, NEBHi TEOPEeTUYHi BiIAOMOCTI, €
OOKYMEHTOM, AKUM  y4eHb  OMpauUbOBYE Yy  Mpoueci  CaMOCTIMHOrO
€KCnepumMeHTaNIbHOro AocnigaXeHHA. Tomy BiH MOBUMHEH CNPAMOBYBATU BAACHI
CUNN Ha TBOPYI A4ii, agXe BOHW € HEBIA'EMHOI CKNaAOBOK MaNBYTHLOI
npodecinHoi  AiaNbHOCTI.  ANrOpUTM  BMKOHAHHA  Ma€E  ONWUCYBaTMUCA
po3rany>KeHum rpadom 3 afibTepHATUBOIO BUOOPY.

3 HaKoOMWYeHHAM [OCBi4y pPO3B’A3yBaHHA EKCNepMMEHTA/IbHUX 3a4au
CNPOLLYETLCA OMnepaLiia NepeHeceHHA afIropUTMy Po3B’A3KYy B HOBI NeAaroriyHi
YMOBMU, MEXaHi3M IKOI NOJIATAE B YCBIAOM/IEHI 3ara/ibHOr0 Y CTPYKTYpI Ail.

Po3srnaHemo po3B’A3yBaHHA TBOPYMX EKCNEPUMEHTA/IbHUX 3a4ad 3
BMKOPUCTaHHAM NeaaroriyHoro nporpamHoro 3acoby GRAN1.

3a0aya. 3a AONOMOro MacWTabHOI NiHIMKKM BU3HAYUTU MaTepian, 3

AKOro BUroTOB/I€HO 1abopaTopHMIA peocTaT BiAOMOro onopy.

YMOBM

. l . . .
AK Bigomo, R=p > Ae | — [OBXKMHa NPOBIAHWKA, S — NonepeYyHUn nepepis,

p — NUTOMUM ONip maTepiany.

l =nDN, pe D - piameTp peoctaTta, N — KinbKicTb BUTKIB.

md? ) . L

S = - Ae d- giameTp npoBiagHMKa. d =  he L — noBXunHa peocTaTa.
. 4DN3

TomiR =p e

MpunHaswmK D 3a napameTp pl, N 3a napameTtp p2, L 3a napametp p3,
MaEMO aHaniTMyHuii Bupas ana GRANL: y(x)=x*(4*p1*p2"3)/p3"2. [Onsa
napameTpiB 3a43aEMO Taki ymoBu — Tabn. 1.

Tabauysa 1
pl p2 p3
Min 0 0 0
Max 50 300 50
h 0.001 1 0.001
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3MiHIOIOYM 3HAYEHHA NapameTpiB, cnocTepiraemo 3a rpadikom (puc. 2).
BctaHoBMBWINM HeobxigHi 3HaYeHHsA napameTpiB, Ha oci OY BiAKNaAAEMO
3HA4YeHHA Onopy peocTtaTta, Ha oci OX BM3HAYAEMO 3HAYEHHA, WO BiANOBIAAE
NMMTOMOMY ONOPY maTtepiany.

g Granl-D\Kaéeapa\lKT a ocem\Statti\Gran\07 arl
Poin O6'oq  Banpoanenns  fpagixc  Oncpoui 7
3 o lpagic o =R | i Crncor o6'zxvie ERECH
B | | [esa: v=v(0) =l
T e — of1]2[ 3 4|s|s|e|slsl | -[elole] |
2 v e 1
pzi3
3 | RS R RS/ SRS p3.0.46
W, [
pS
Me o6
e el
% 18
| Y B | (40,043 0 4572 s
e Min [0
i | I IO B (Ot e A Iy S M5
f+ b= [0
& 0 " I I >
= 8 o ‘ || [Bigwinero 06 exrind ;
19 Bicoly e i&)rs=
[MinV=-78.19 MaxX-235] 7 .

Puc. 2. BU3HayeHHA NMTOMOro Onopy NPOoBiAHMKA

CyTHicTb npobnemHoi cuTyauii, chopmMynboBaHOi B YyMOBiI @i3nYHOI
33/1a4i, CKNaJa€ HEeBiANOBIAHICTb Mi¥ 3aCBOEHUMW 3HAHHAMMW, BMIHHAMU U
HoBUMM aKkTamn Ta sasuwamn. OgHMM 3 MeToAiB iX po3B’A3yBaHHA €
3aCTOCYBaHHA MYJbTUMEAiINHNX TEXHONOTiI HAaBYAHHS.

BucHo8KkU ma nepcniekmueu nooanbWUX HAYKOBUX po38i0oK. OTxe,
epeKkTMBHe  BNPOBAAKEHHA  KOMN'IOTEPHOI  TEXHIKM  Ta  MPOrpamHoro
3abe3nevyeHHA HaZAE MOX/MBICTb BUKOPUCTOBYBATM MYNbTUMELiMHI, HaBYabHiI,
ni3HaBa/ibHi, PO3BMBA/ZIbHI Ta KOHTPOJIOBA/IbHI  KOMM'IOTEPHI  nMporpamm,
KOPUCTYBATMCA BCECBITHbOK Meperketo Internet, BTiNtOBaTM cyvacHi iHGOpMaLivHiI
TEXHONOr Yy  WKIAbHUA  HABYA/NIbHO-BUXOBHMW  npouec.  BuKopuCTaHHA
iIHPOPMaLLIMHO-KOMYHIKaLIMHUX TEXHONOTIN Nia Yac po3B’A3yBaHHA MPUKNAAHUX
®I3MYHMX 33434 CNPUAE NiABULLEHHIO AKOCTI Gi3MYHOI OCBITHM, POPMYBAHHIO
NPAKTUYHMX YMiHb | HABMYOK, iIHTENEKTYaNIbHOMY PO3BMTKOBI Y4YHIB, Ni4roTOBLI 40
BMOOpY ManbyTHBLOI NPOdEeCiMHOI AiANbHOCTI TOLWO.

Po3g’A3yBaHHA  NpuKNagHuMx  i3MYHMX  3aBOAHb  MAE  3HAYHUN
3araNbHOOCBITHIN NOTeHUian AnA AOCNIAHMLbKOI Ta TBOPYOI AiANIbHOCTEN YYHIB,
NiABULLYIOYN pPiBEHb MOTMBALII M e(dEeKTUBHICTb HABYa/bHOrO MpPOLLecy,
CTBOPIOOYM  MOMKAMBOCTI  ANS  peanisauii ocobucticHo Ta npobaemHo
OPIEHTOBAHMX NIAXOAIB Y HAaBYAHHI.
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PE3IOME

MenbHuk 0. C. PelweHne npuKNagHbIX ¢GU3MYECKMX 334a4 C WCNOAb30BaHUEM
MHDOPMALMOHHO-KOMMYHUKALMOHHbIX TEXHONOTUA.

OnpedeneHeol 0p2aHU3AaUUOHHO-Nedazo2uyecKue ycnosus 8HeodpeHus
UHPOPMAYUOHHO-KOMMYHUKAUUOHHbIX MmexHosn02uli 8 npaKkmuky obyvyeHus ¢u3uKe.
OcseuwjeHbl crnocobbl pewleHUa NPUKAAOHbIX (pU3UYECKUX 3a0aY 8 Pa3/AU4HbIX KOMITbHOMepHO
OpUEHMUPOBAHHbLIX  y4ebHbix cpedax. Packpbimbl ocobeHHocMu  (hopMUPOBAHUSA
uccnedosamesnbCKUX yMeHUl y4auuxcsa 8 npoyecce peuweHus 3KCrnepuMeHmasbHbIX 3a0aH.
ZokazaHo, Ymo ucnosb308aHUe UHGHOPMAUbIUOHHO-KOMMYHUKAMUBHbLIX MexHoao02uli 80
8pemMs peweHUs MPUKAaoHbIX usu4eckux 3a0a4y crnocobcmeayem MosbiWeHU Kayecmea
¢uzuyecko2o 06pazoeaHus, GOPMUPOBAHUIO MPAKMUYECKUX YMeHUli U HaBbIKOS,
UHMenneKkmyasnbHOMy  pa3sumuio  y4eHUKos, nod2omosKke K 8blbopy byodyuweli
npogheccuoHanbHol 0esmenbHOCMU.

Knwouyesble cnoea: npuknadHele  ¢usuyeckue  3a0a4u,  UHGHOPMAUUOHHO-
KOMMYHUKQUUOHHbIE  mexHos02uuU, nedazo2uyeckoe  npozpammHoe  obecrieyeHue,
UHMepakmueHelli 0uanoe, an20pumm peuweHus, npakmu4yeckue yMeHUs U HABbIKU,
uccnedosamesibCKaa 0essmesibHOCMb.

SUMMARY

Melnik Yu. The decision of applied physics problems by using information and
communication technologies.

Organizational and pedagogical conditions of implementation of information and
communication technologies in the practice of teaching physics are defined. The methods of
solving applied physical problems in various computer-oriented learning environments are
described. The features of the research skills of students in the process of solving
experimental problems are revealed.
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The requirements for the information and communication technologies used in
solving physics problems are defined. They include the complexity and versatility; accessible
interface; compliance software content of a course of physics; simplicity and reliability in use,
compatibility with peripheral devices; competence in realization of the main functions;
availability of a wide range of concepts, operations, and functions, the free operation of
which is provided by the content of physics; use of the software product shall not require the
user to have deep programming knowledge and proficiency in a non-standard terminology.

The experimental tasks in physics as a separate type of educational tasks, the solution
results o which are connected with the subject activity are considered. Most characteristic is
the involvement of special means and devices requiring mastering a particular set of special
knowledge and skills in such activities.

The author formulates conditions for the unification of algorithmic regulations:
multitude of reactions of conduct is manifested in the implementation of orders, made in the
form of «algorithm of action», determined by the level of awareness of the problem, the
depth of the goal setting; forming the structure and content of regulations take into account
numerous initiated by them activity structures. Overly detailed prescription diffuses the
attention of the contractor, makes to explore redundant information; from the point of view
of the general classification of the experimental tasks for which they are divided into
illustrative and research the content and structure of regulations in accordance with the
pedagogical tasks are formed.

In the article solving creative tasks with the use of pedagogical software tools GRAN1
is considered. The author emphasizes that the solution of applied physical problems has a
significant potential for research and creative activities of students, raising the level of
motivation and efficiency of education process, creating opportunities for the
implementation of personal and problem-oriented approaches in education.

Key words: applied physical problems, information and communication technology,
pedagogical software, interactive dialogue, the algorithm solutions, practical skills, research.
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