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CaBuenko 3os1 B’siueciaBiBHa, HaykoBWil CHiBpoOiTHHK [HCTHTYTY iH(OpMaIiitHIX

TEXHOJIOT1H 1 3ac00iB HaBYaHHA AKaJeMil meJaroriyHux HaykK Y KpaiHu

3ACTOCYBAHHS MYJbTUMEIIMHUX 3ACOBIB HA YPOKAX BIOJIOI'TI B
3AT'AJIBHOOCBITHIX HABYAJIbHUX 3AKJIAJTAX

AHoTauis
VY cTarTi npoaHani3oBaHi AeSKi ICHYI0Ul €JIeKTPOHHI 3aCO0M HaBYAIBHOTO MPU3HAYCHHS
3 Oiosiorii, BM3HAUeHa iX POJb y HABYAIBHOMY MpOIECi Ta HaJaHi y3arajibHIOIYi MOpaau
BUYHUTEISM 11010 BUKOPUCTAHHS MYyJIbTUMENIHHUX 3aC00iB Y IPOBEACHHI YPOKIB.

KirouoBi ciioBa: enexTpoHHi 3aco0M HaBYaHHsI, 010JI0Tis, MyJIBTHMEIiHI 3aCO0H.

VYce Oibpllie HABYATBHUX 3aKJIa/liB, KOPIIOPATUBHUX 1 IEPKaBHUX CTPYKTYP Y AeprKaBax
CH/Zl npuniisstore yBary MyJbTUMeiiHHM 3acobam HapyanHs (M3H) Ta modnmHaroTh
BUKOPHCTOBYBATH iX Ha NPAKTULIl. BUKOpHCTaHHS MyJIbTUMEHIMHUX TEXHOJOTIH Ha ypokax
JAa0Th HU3KY IIepeBar: IITbMH Kpalle CIPUIMAEThCsS Marepiall, 3pocTae 3aliKaBJICHICTb,
1HAWBIyamizallis HaBYaHHS, PO3BUTOK TBOPUYUX 3/10HOCTEH, CKOPOYCHHS BHJIB POOOTH, IO
CTOMITIIOIOTh yYHs, BHKOPHCTaHHS pI3HUX ayaioBi3yaldbHHUX 3aco0iB (My3uku, rpadikw,
a”imarii) s 30aradeHHs 1 MOTHBAIlli HaBYaHHS, JAMHAMIYHOTO TIOJAaHHS MaTepiany,
(bopMyBaHHS CAMOOIIHKM YUHsI Ta CTBOPEHHS YMOB JUIsI CAMOCTIHHOT poOOTH.

Cepen M3H ciin Big3HAYUTH aKTUBHE TOMIMPEHHS €IEKTPOHHUX 3aC00iB HABYAIILHOTO
npusHadeHHs (E3HII) Ta nqucranmiiinux mepexeBux kypceiB (JIMK).

[Tpu3HaueHHS 1 pOJIb IUX MYJIBTUMEIIHHIX 3ac00iB OaraTo B 4OMy 3aJieXkaThb Bil
oprasizailii HaBYaJIbHOTO MaTepialy Ta MeJarorivyHuX MoXiIuBocTei. ToOTo B pasi, SIKIIO0
3aci0 nmpu3HaueHui 171 0e3mocepeIHLOr0 HaBYaHHsA, a caMe, ISl B3a€MO/IiT BUMTEIS
(TRrOTOPA) ¥ yuHA (CiTyXaya), TO BiAMOBITHO i BAMOTH JIO OpraHi3allii i 3MiCTy Takoro
3aco0y OyIyTh BUBHAYATHUCS OCOOIMBOCTSIMU JaHOT B3a€MOJIii. SIKIIO BiH MPU3HAYCHUH NS
CaMOOCBITH, TO BiI0ip HaBYAJHHUX MaTepiaiiB 1 oprafizaiis OyayTb 30BCIM IHIIMMHU, TAKHUI
3acib 3MicToM 1 opranizaii€eio Oyae HabImKaTUCs A0 TIMEPTEKCTOBOTO €IEKTPOHHOTO

i pyYHHKA.

OnHuM 13 CYTT€BUX MUTaHb NOCTa€ MiAOIp ENEeKTPOHHUX 3ac00iB HABYAIBHOTO

NpU3HAYEHHS Ta TUCTAHLINHUX MEPEKEBUX KYPCiB IS IX BUKOPUCTAHHA HA ypoKax 0ioJorii B



3araTbHOOCBITHIX HAaBYAJILHUX 3akianax. [{e o0yMOBIIO€THCS TiABUIIICHHSIM BUMOT JIO SIKOCTI
HAOYHHUX MPECTABICHb HABYAIBHOTO MaTepiany Ta 1aboparopHux pooit [2].

Metor craTTi € mpoaHami3yBaTH ICHYIOUI €NEKTPOHHI 3aco0M HaBYAJIbHOTO
npu3HaueHHs 3 OioJyorii, BH3HAYUTH iX pOJb Yy HaBYAIBHOMY TIpOIECi Ta HaJaTh
y3arajgbHIOIOYl MOpaayd BYMTEISIM IIOJ0 BHUKOPUCTAHHS MYJBTUMEAIMHUX 3ac00iB mix dYac
MPOBEICHHS YPOKIB.

Cepen yKpailHCBKMX JOCHIJHUKIB, XTO TOPKA€ThCA NHMTAHHSA 3aCTOCYBaHHS B
HaBYAJILHOMY IIPOLIECI EJEKTPOHHHUX 3acO0iB HABYAIHHOTO NMPU3HAYCHHS Ta JUCTAHIIHHUX
MEpEeKeBHUX KypciB, ciin Buokpemutu Takux: B.}O. bukos, M.I. XKannak, C.A. Pakos, B.M.
Kyxapenko, F0.1. Mam6ums, A.M. I'ypxiii, FO.0.Kyk Ta iH.

Crizx BiI3HAYUTH TOCBI Y IbOMY HaNpsIMKY POCIHCHKUX (paxiBLiB. Pocilicbkuii BUCHUI

O.B. Xyropcekuit (unentp “Eitmoc” — http://www.eidos.ru) y 1997 poui opranizyBas

BIpTyaJbHI KypCH Ul YUYHIB Ta BUYUTEIIB 3aralbHOOCBITHHOTO HABYAILHOTO 3aKJIaay, a TAaKOX
BipTyasbHi omimMmiaay 3 pisHux npeametis. Y 2003-2004 napuanpHOMY poiii OyJi0 MPOBEICHO
55 omimmian, y sikux Opano yuacts 28786 yunis 3 1-ro mo 11-wnii kimacwu.

3 1997 poky mentp “Eifmoc” mpoBOOUTh KOHKYPC AMCTAHIIHHUX YPOKIB 3 yCiX
npeametiB. Tak, y 2000 poui, mepme wmicie BHOOPOB yduTenb 0i0JI0Tii MOCKOBCHKOTO
3araTbHOOCBITHROTO HaBUYaNBbHOTO 3akiamay Nell?26. Ha caiiTi ieHTpy NmpOIOHY€EThCS cxema
NPOBEACHHSA JAaHOTO YypPOKy Ta Horo ommc. Ha ypoii BHKOPHUCTOBYBAIHMCA PeCypcu
[HTepHETY, OH-JIAWH TeCcTyBaHHS, porpama Bizyamizanii moieky:n RasMol, ICQ Ta e-mail. 3
BIATYKIB, AKi OynM HagicIaHl yYaCHUKaMH YPOKY, MOXHA 3pOOUTH BUCHOBOK, IO i1 YPOKY
Oyiu TOCSTHYTI, a came:

"  3aKpilUieHi 3HaHHS 11010 OyI0BH OiNIKIB;

" CTBOPEHI YMOBH JUII TBOPYOTO 3aCTOCYBAaHHS 3100yTHX 3HAHb,

" [POAEMOHCTPOBAHI CydYacHI METOAM NPEICTaBICHHS CTPYKTYp Oinka (mporpama

Bizyauizanii mosiekyn RasMol);

"  3aKpilUleHi HABUYKH BUKOPHUCTAHHS IpOrpaMu Bi3yamizamii moieky:n RasMol.

VY Pocii HaOyBae NOIMyISIpHOCTI i BUKOPHCTAHHS E€IEKTPOHHHUX MPOTPAMHUX 3ac00iB,
30kpema dipm "1C", "Kupnn u Medomnit” [4].

Tak, nporpamumii mnpoxykr “biornoris, cepis Pemerutop (1C) Bu3HaAuUalOTh SK
KJIACHYHUH eJIeKTPOHHUHN miIpydHuK. OCOONMMBICTIO JAaHOTO 3ac00y € Te, IO KpiM 3BUYAHHUX
UTIOCTparliif, MPOMOHYIOTHCA PYXOMi CXeMH Ta BifeopparMeHTH, IO TO3BOJSIOTH HAOYHO
MOKa3aTH XiJ TMEeBHUX OlojmoriyHux mporueciB. IlociOHMK MICTUTH OCHOBHHI Matepian 3a

JIepKaBHOIO MPOrpaMoI0 Ta JOAATKOBY KOPHUCHY iH(opmarlito 3 6i0yorii, a TakoX pO3IiIu:



Oiorpadiss BYCHHX, CIOBHHK-JOBIIIHUK, TaOJIUIll 3 JOBIJKOBUMHU BiJIOMOCTSIMH Ta CHCTEMa
€JIEKTPOHHUX TECTIB.

3a3HaueHa mporpama 3py4YHa B KOPHCTYBaHHI: Mae€ APYXKHIN iHTepdeic, MOUIyKoBy
CHCTEMY, 3pYYHY HaBITaIiio Ta MPONOHY€E TEKCTH AJS PO3APYKyBaHHs. AJle € MeBHI HEJOJIKH.
Tak, Hampuknan, y BHKIAQJACHHI [EJKOrO HABYAIBHOTO MaTepialy HE Ma€ JIOTI4HO1
nociioBHOCTI. CIIOBHUK-IOBIIHUK Ma€ BH3HAYEHHS HEHAYKOBOTO XapakTepy. € HEKOpeKTHI
3alMTaHHA 10 TEKCTiB. J[aHMM MOCIOHMKOM PEKOMEHIYIOTh KOPUCTYBATHCS 13 CYNPOBOJIOM
yuutens [4].

E3HIT “Pemerutop 3 Oiosorii” (®dipma "Kupmmn u Medoamii") criagaerbes i3
3aMuTaHb, KOPOTKHUX BIANOBI/EH Ha HUX Ta MEBHUX UIOCTpamiid. ¥ HbOMY BIZICYTHI TEKCTOBI
matepianu. PoOoTa 3 AMCKOM MOXIMBa y ABOX PEXHMMax: €K3aMeHy Ta TpeHiHry. JlaHwii
MPOrpaMHHUIA 3aci0 PEKOMEHAYEThCS IS MiITOTOBKH YYHIB J0 OJIIMITIa iy 3 O10JI0Tii.

E3HIT “Ypoku 6ionorii mis new’sitoro kimacy” (@ipma "Kupumn u Medommii™) e
OCTAaHHBOIO OHOBJICHOIO BEPCIEI0 €NEKTPOHHOTO MiApy4yHHKa. BiH 3a10BOJBHSE BCl MOTpEeOH
HABYAJIBHOTO MpOIeCcy. A caMe, MICTHTh HMIOACHHUK yUWTEIs, IKUA Ma€ BUTIIAL JKypHAIY, /€
aBTOMATHUYHO MiAPaXOBYIOTHCS BCl 0aiy, 0 OTPUMY€E yU€Hb 32 BUKOHAHHS PI3HUX 3aBJaHb;
3aBJIaHHS 1 TECTH MICIsA KOXHOI TEMH, a TaKOX KOHTPOJBHI TECTH, IO MAIOTh MEPEBIPATH
3HAHHS MICIIi BUBYCHHS HABUYAIBHUX MOJYIIB; BIJICOKIINU Pi3HUX O10JIOTIYHUX IMPOIIECiB;
MOIITYKOBY CHCTEMY.

Kowmm’rotep cnipusie He TUTBKH PO3BUTKY CAMOCTIMHOCTI Ta TBOPYMX 3MI0OHOCTEH Y4HIB,
a ¥ J03BOJIsIE 3MIHUTH CaMy TEXHOJIOTiI0 HaJaHHS OCBITHIX IOCIYT, 3pOOUTH YPOK OLIBII
HAOYHHUM 1 mikaBuM. Komm’ioTep akTHUBi3y€e AiSUTBHICTH BUMTENS Ta y4YHIB HA YOI, CIPHUSE
3aificHeHHI0 nudepeHmianii Ta iHAMBixyanmizanii HaBYaHHSA, (DOPMYBAaHHIO MOJITEXHIYHHX
3HaHb, HAJIA€ YPOKY IHTETPOBAHUH XapakTep. Yce e CIpusie MOKPAIICHHIO SKOCTI HaBUYaHHS.

Bukopucranus iHpopMamiifHuX TEXHOJOTiH MoXe BimOyBaTHCS Pi3HUMHU CIIOCOOaMH,
BIJNIOBITHO 10 MOTPeO KOHKPETHOTO TUIY YPOKY, PIBHS BOJOJIHHS PI3HMMH MpOrpaMaMH Ta
HAsBHOCTI cepTU(IKOBAaHUX MPOrpaM y CHCTEMi cepelHboi 3aranbHoi ocBiTH. Lli moTpebu
MO>KHA KJTacu(iKyBaTH 3a TAKUMH KPUTEPISIMU:

" BHUKOPUCTaHHA 1HQOPMALIMHUX TEXHOJOTIH SK y (pOHTANBHIN, TaK 1 B TPyMOBIi

po0ori;

" mepeBaXHO PPOHTAIBHI GopMHU poOOTH;

" BUKOPUCTAHHA €JIEKTPOHHHX MiAPYYHHUKIB TUIBKH SIK 3aC00y CaMOHABYAHHS,

" BHKOPHUCTAaHHS OKpPEeMHUX THIIIB (QaiiiniB (300paxkeHHs, Bifeo, aylio, aHimaiii) 3

eJIEKTPOHHUX 3ac00IB HABYAJIBHOTO MpPH3HAUYEHHS, 3 IUCTAHLIMHUX KypCiB, 3

NEBHHUX MaTepianiB Mepexi [HrepHer);



" CTBOPEHHS BJIACHHUX YPOKIB Uepe3 IHTerpamito pi3HUX 00’€KTiB B OJuH (popmar —
npe3eHTarii, Web-cTopiHKH, KOHCTPYKTOP YpPOKIB, MA€ThCS HA yBa3i MOCIyTa, MO0
HA/Ia€ThCS B 0araTboX eJIEKTPOHHUX 3ac00axX HABYAIHHOTO MPU3HAYCHHS.

Po3rnsiHemMo mpu3HaueHHS AESIKUX EJISKTPOHHHUX 3aC00iB HABUAIBHOTO MPU3HAYCHHS 3
6iosorii yKpaiHCHKOT0 BUPOOHHIITBA Ta IX MOXKIIMBOCTI BUKOPUCTAHHS 3T1AHO 3alPOIIOHOBAHOT
KIacu}ikarii.

Tak, mucranmiitanit kype “llkineHuit Kypce 3 6ioxorii ” (6-11 knacnu) [3], cTBopeHwmii 3a
nomomororo makera LearningSpace Anytime kommanii Lotus Development VYkpaincbkum
HeHTpoM JucTaHiiiHoi ocBiTy (Udec.ntu-kpi.kiev.ua), 3a cBoiM HalMOBHEHHSIM Ta OPraHi3aIli€lo
BiH € 3aCO00M JJIsl CAaMOHABYaHHS K TIIEPTEKCTOBUHN €NIEKTPOHHUH JTOBIAHUK 3 Oioorii. Bin €
CJIEMEHTOM KeH-TeXHOJIOTIT IUCTaHIIIHHOTO HaBYaHHs [1].

[Menaroriuyanii nporpamumii 3aci6 (I1I13) “Bipryansra Gionoriuna maboparopis 10-11
kinacu” st 3H3 € e1eKTpoOHHUM MOCIOHUKOM 3 KypCy 3araibHOi 010J10Tii, 10 MICTUTh MOBHHMA
Kypc JTabOpaTOpHUX 1 MPAaKTUYHHUX POOIT, AKI € MPHUKIaJaMi BUKOHAHHS 3a3HaYEHHX pOOIT,
HiATPUMYE Ta JOTOBHIOE ICHYIOU1 ApyKOBaHi migpyyHuku 3 6iomorii mus 10-11-ux knacis. Bin
MOBHICTIO BIANOBiA€ YHHHIA Tporpami i 3arajJbHOOCBITHIX KT ycix TumiB. Sk i
nonepenHii enextponHuit 3aci6, mer [II13 Moxke 3acTocoByBaThcs s caMOHaB4aHHs. Ha
’Kallb, y TPOIECi BUKOPHUCTAaHHS LBOTO 3aco0y yYeHb TUIBKH CHOCTEpIra€ XiJ BHKOHAHHS
71a00paTOPHUX 1 NPAKTUIHHUX POOIT, @ MPOSIBUTH CBOIO TBOPUICTH HE MOJXKE.

Crnig Bi3HAYWUTH TEAArOTIYHUN MpOTpaMHUN 3aci0, PO3MIMICHUN 3a EJIEKTPOHHOIO
anpecoto http://www.nenc.gov.ua/index.php?id=38&wasid=79, “biosoris itoaunu. 8 kiac”,
Akl OyB cTBOpeHni HaiioHalbHUM €KOJOro-HaTYpaliCTUYHUM IIEHTPOM YYHIBCHKOI MOJIOJI
3a morromororo MS Power Point. BiH € My TbTHMEIIHOO MPE3EHTAIII€l0, 1110 CKJIaJIeHa 3TiTHO
3 YHHHOIO Tporpamoro 3 Oiosorii. Marepian po3TamoBaHUN OKPEMUMH OJIOKAMH — TEMaMH.
KoxkeH ypok — 1ie okpema Mpe3eHTallisi, y sKiii BpaxoBaHi BCi eTamu ypoky. [lo ypokiB
BKJIFOUCHUN SIK TPAAMIIIMHUA Martepiaji, Tak 1 J0oAaTkoBa iHQOpMaIlis, SKOK BUYHUTEIh MOXKE
CKOpPHUCTATHUCS Ha CBill pO3CY.

JlaHuii enexKTpOHHHUM 3aci0 HaJae MOMIJIMBICTb BUYHTEIIO JIEMOHCTPYBATH: MIKPOCBIT
KIIITUHU, PICT 1 PO3BUTOK OpPTraHi3MiB, €BOJIIOIIIO KUBUX CHCTEM, PO3BHTOK JKHUTTS Ha 3eMIIi;
3HaHOMHUTH 3 SIBHIIAMH, IO MAalOTh 3BYKOBE BIJJOOpa)XC€HHS; MPOBOJUTH MPAKTHYHI Ta
nabopaTopHi poOOTH.

[cHyt04i enexkTpoHHI 3ac00U € e(PEeKTUBHOIO JOTIOMOTOI0 BUMUTENIO JUISl MIATOTOBKHU JO
YPOKy. AJle BUHMTENb MparHe MaTu MOXJIMBICTH (HOpMyBaTH YpOK CaMOCTIHHO, MinOHpaTH
[iKaBUW Marepias, sSKuii OM HE TMOBTOPIOBAB MIAPYYHUK, TOMY 3HAUHUN TMOTEHIAT Mae

BUKOPUCTAHHS MiJ Yac MiATOTOBKH JO YPOKIB aBTCHTHMYHUX MarepiaiiB, MmO PO3MIIICHI B



Mepexi Inrepner. Tak, 3a €JIEKTPOHHOIO aZpecoro
http://www.uaportal.com.ua/ukr/Science/Biology/ mnpomnonyetbcsi KaTajor 0i0JOTTUHUX
caiTiB YKpaiHu, ¢ 3a3Ha4aI0ThCS CydacHI HanpsMHU poOOTH MPOBIIHUX HAYKOBUX 1HCTHTYTIB
6ionoriyHOro Mpo(disnto, HAAAIOTHCA EIEKTPOHHI Bepcii HAYKOBUX JKypHaNiB Ta iH(opmaris
PO MPOBEACHHS HAYKOBUX KOH(EPEHIIIH.

Cuin Big3HauuTH YKpaiHCHKHU OlooriuHmii caidT Www.biology.org.ua, Ha skomy Kpim
HAYKOBHX HOBHH PO3MIIIY€ETHCS iHPOPMAIist TPO KOHKYPCH Ta TypHIpH IOHUX 010JIOTiB TOIIO.

Takox mix 9ac miArOTOBKH O YPOKY BUUTENb MOXKE€ BUKOPHUCTOBYBATH 1H(POpPMAIIIO

aHTJIOMOBHHX O10JIOT1YHUX CAMTIB!

http://www.nmnh.si.edu/BIRDNET/ — caiiT, npucBSYeHHUH TOCTIIKCHHIM >KUTTS
[ITaxiB;

http://mnnh.si.edu/msw/ — caiit Haae iHpOpPMAIitO TIPO KHUTTS CCABIIIB;

http://nmnh.si.edu/departments/botany.html — caiit nmpononye pecypcu 3 GoTaHiKH
CMITCOHIBCKOTO iHCTUTYTY Ta HamioHanbHUM repOapiii CILIA;

http://www.wildlifer.com/wildlifesites/mdex.html — kosekuisi 300pakeHb TBapuH, y
TOMY YHCIII BAMHPAIOYHX Ta BJKE BUMEPIIHX,

http://www.georgetown.edu/cball/animals/ — 3amucu ronociB TBapuH 1 NTAIIKUHOTO
CHiBY,

http://cuny.edschool.virgiiusLedu/go/frog/ — $hoTo300paxkeHHs, 3a JONOMOTO0 SKHX
BHUKOHYETHCS BIpTyallbHE TperapyBaHHs jka0H;

http://sig.biostr.washington.edu/projects/da/ — atnac anaTomii irouHwy;

http://www.biology.arizona.edu/ceU_bio/cell_bio.html - naByampna mnporpama 3

icTopii, METO/1iB BUBYCHHSI KJIITUHH, KUTTEBOTO IUKITY KIITHH TOIIIO.

BuchoBok. Orxe, KOMI'IOTEpHI mporpamMud 3 Oioyiorii MOXKHa TOIUINTH 34
MUTAKTHYHAMH LIJIAMH Ha TaKi:

1. HaBuanbHi nporpamu, 1o moJaroTh HAYKOBUI MaTepiall y BUTIIANI OKPEMHUX, JIOTIIHO
MO€JHAHUX OJIOKIB 1 3aKiHUYIOThCS HaOOpoM 3amuTaHb abo TectiB. L{i mporpamu cnpusitoTh
3aCBOEHHIO HOBOI iH(OpMAaIIii Ta CIIPSIMOBYIOTH MPOLIEC HABYAHHS 3aJI€)KHO BiJ] pIBHA 3HAHb Ta
1HAMBITyanbsHUX 3M10HOCTEH YUHIB.

2. IlporpamMu-TpeHakepy, 10 pO3paxoBaHi Ha MOBTOPEHHS 1 3aKPIIUICEHHS BHBYEHOTO
MaTepiaiy.

3. IMiTaniifHO-MOJIENI0I0Yi MPOrpamMu, SIKi JO3BOJISIIOTh BUBYATH OyAb-SKHI PO3MLT Ha
OCHOBI Mojemi. MaHIIyIoud JOCTYIIHUMH JJs 3MIHM MapameTrpamM (i3MYHUX BEJITWYHH,

V4CHb 3a PEakKIli€l0 MOJETIOIUY0l CHCTeMH BH3HAYa€ [iama3oH iX JOMYCTUMHUX 3MiH i



YCBIJOMITIOE 3MICT TPOIIECiB, SKI 3MIHCHIOIOTHCS IMiJi WOTO KepiBHHITBOM. Hampukian, y
MOJIeNTi €KOJIOTIYHOT CUCTEMHU Y49€Hb MOXKE 3MIHUTH BiJICOTKOBHI CKJIAJ TPU3YHIB 1 XUKaKIB Ta
CTEXKHTH 32 BCiMa 3MiHaMH, sIKi BiZIOyBalOTHCSI B HiM.
4. JliarHOCTHYHI, KOHTPOJIIOI0Yl MPOTPaMH, IO CKIAJAIOTHCS MEPEBAXHO HAa OCHOBI
TecTiB. BoHM mpu3HauYeHi IS AlarHOCTYBaHHS, NMEPEBIPKH W OLIHIOBAHHS 3HAHb, YMIHbB 1
HAaBUYOK yYHIB.
5. ba3u nanux, 1m0 BUCTYNAlOTh JHKEpEIoM iH(hopMaIlii 3 pi3HUX raixy3el 3HaHb, y SIKUX
32 JIOTIOMOTOI0 THTAaHb BIANIYKYIOTh HEOOXimHI BigmoBigi. BoHM MaroTh JOBIIHHKOBHIA
XapaxTep.
6. IncTpymMeHTanbHI MpOrpaMu, IO HANAIOTh MOMIJIMBICTD YYHSM CaMOCTIHHO
pO3B’sI3yBaTH 3ajadl 3a KOPOTKHHA dYac i3 MEHIIMMHU 3ycwuriMd. Hampukian, mporpamu
MoleculeViewer Ta CS Chem3D, nporpama Bizyaiizaiii mosiekys RasMol Tormo.
7. lurerpoBaHi HaBYaNbHI MpOrpaMu, SKi TMOEAHYIOTH O3HAKM JBOX ab0 TPHOX
NepepaxoOBaHMUX BHUIIE KIIACIB.
[IpoananmizyBaBImIM BCi MO3WTHUBHI Ta HEraTWBHI CTOPOHU ICHYIOUMX HPOTPAMHHUX
INPOAYKTIB 3 0i0JI0Tii, MOXKHA C(HOPMYyBaTH TaKi BUMOTH 10 HUX:
= KOMIT IOTE€pHA MPOrpaMa MOBUHHA BiJNOBIIaTH TUM K€ AUJAKTUIHUM BHMOTAM, IO
1 TpanWiiifHi HaBYAJIbHI TOCIOHWKH, TaKUM SIK: HAyKOBICTh, CHUCTEMATHYHICTB,
MOCITTOBHICTh, JOCTYIHICTb, 3B'S30K 3 MPAKTUKOI), HAOYHICTH,

= Tporpama IMOBHMHHA (DYHKI[IOHYBAaTH B YMOBaX KJIaCHO-YPOUYHOI CHCTEMH,

= TeNaroriyHuil mporpaMHUil 3aci0 Mae BHUKOHYBAaTH (YHKIIi iHCTpyMEHTa, SKHMA
JOTIOMIr OM BYMTENIO YPI3SHOMAHITHUTH (GOPMH 1 METOAM HAaBUAHHS, CTBOPUTHU
YMOBH JUIsI TIIBUIIEHHS] PO3YMOBOT aKTUBHOCT1 yUHIB, CIIPUATH OpTaHi3ailii MeBHUX
¢dbopM NiATBHOCTI YUHIB y MEXaX ypOKY;

= KOMIT'IOTE€pPHA MporpaMa MOBHHHA MOBHICTIO BIANOBINATH AEp:KaBHIM HaBUAIbHIN

nporpami 3 010JI0Tii;

= TeNaroriyHuil mporpaMHUN 3acid Mae 3aJOBOJBHATH IMOTPEOM BUYHUTEINIB Pi3HOI

kBamigikamii, a came, KpiM YITKOrO alrOpUTMy HaBYaHHS TMporpaMa MOBHHHA
BKJIIOYATH TMiJACUCTEMY KOHCTPYIOBAaHHSA BJACHOTO alrOpUTMy, TaK 3BaHUI
“KOHCTPYKTOp YpOKiB”;

= KOMIT'IOTE€pHA MPOrpaMa MOBHHHA OyTH 3p03yMUIOIO0 SIK BHKJIagadyaM, Tak 1 YIHIM, a

iHpopMarlis, M0 BUHOCUTHCS HA €KpaH, CIpUUMATHCS OJHO3HAYHO, KEpPYyBaHHS

IIPOrpaMor0 OYTH MaKCUMAaJIbHO IIPOCTUM;



= YYHUTEJIh MOBHHEH MAaTH MOXKJIMBICTH KOMIIOHYBAaTH MaTepiall 3a CBOIM pO3CyJIOM i B
mporeci MiATOTOBKU JIO YPOKY 3aliMaTHCs TBOPYICTIO, a HE 3amaMm’ SITOBYBaHHSIM
TOTO, Y SIKOMY TOPSIAKY OyZie BUBOAMTHUCS 1H(POpMAIIis.

= KOMIT'IOT€pPHa MporpamMa MOBHHHA J03BOJISITH BHKOPHCTOBYBAaTH iH(opmario B
Oyap-sikiii (hopMi TpeacTaBiieHHs (TEKCT, TaOMWIE, Jiarpama, CIalay, Bileo- Ta
ayniodparmenTH, animartis, 3D-rpadika).

ANTOPUTM MIATOTOBKM BYHUTENS A0 MPOBEACHHS HABYAIBHUX 3aHATH 3 BHUKOPUCTAHHSIM
MYJBTUMEIIHHUX 3aC001B MOXKHA TIPEJCTABUTHU TaK:

1) o3HaifoMIICHHS i3 3MiCTOM IIKIJILHOT IPOTpaMH 1 MiAPYIHHKA,;
2) O3HAMOMJICHHS 3 MaTepialaMu, IO TMOJAIThCI 4Yepe3 MYJIbTUMEIiHHI 3aco0u
HaBYaHHS,
3) BigOip Y KOHCTPYKTOP YPOKY ab0 B MPE3EHTAIliI0 MaTepiaiy, 10 € HeOOXiTHUM Ha
MEBHUX eTanax NpOBEACHHS YPOKY;
4) mpoeKTyBaHHs BJIACHHMX IEIAroriyHUX i BIAMOBIAHO O CIEKTPOHHOTO BapiaHTy
YPOKY, JUIS JJOCATHEHHS MTOCTABJICHOI HAaBYAJIbHOI METH.
HeoOximauii Matepian yduTesb Ma€e MiAOUpaTH HE TUIBKH 3 APYKOBAHOTO IMiIPYYHHKA
Ta EJEKTPOHHUX 3ac00iB HABYAIBHOTO NPU3HAYCHHS, a ¥ BHUKOPUCTOBYBATH 1HIII JDKepena
iHpoOpMarlii, y TOMy YHCIi MOXKJIMBOCTI Mepexi [HTepHer.
CucrematnyHe BHUKOPUCTAHHS KOMIT IOTepa Ha YpOL, 30KpeMa CHCTEM Mpe3eHTallii,
MPU3BOIUTH 10
* MiJBUIIEHHS SKICHOTO PiBHS BUKOPUCTAHHS HAOYHOCTI HA YPOIIi;
=  TABHUIIEHHS MPOIXYKTHBHOCTI YPOKY;
*  YCTaHOBJICHHS MDKIIPEIMETHUX 3B’ S3KIB;
= 3 SBISIETBCA MOXKJIMBICTH OpraHizaiii MPOEKTHOI MiSUTBHOCTI YYHIB 31 CTBOPEHHSIM
HaBYAJIBLHUX MPOTpaM IIiJl KEpiBHUITBOM BUKJIa1aviB 0i10JI0Tii Ta iHPOPMATUKH;
= CIIOCTEpITa€ThCsl JIOTIKA TMOJAaHHS HABYAIBHOTO MaTepially, M0 IO3UTUBHO
MO3HAYAETHCS HA PiBHI 3HAHD YYHIB;
*  TBHIIY€THCS MOTHBALlIA HABYAHHA THX yUYHIB, SIKi 3aXOILTIOIOTHCS 1HPOPMATUKOIO;
= 3MIHIOETHCS, OCOOJIMBO B YYHIB 5—7-UX KJIAcCiB, BIAHOIIEHHS A0 KoMl totepa. [litu
NOYMHAIOTH COPUUMATH WOTO K yHIBEpCAIbHHUN 1HCTPYMEHT ISl pOOOTH B OyIb-
SIKi¥ Taiy3i JIFOACHKOT isITEHOCTI.
OTxe, MyIbTUMEINHI 3ac00M HAaBUAaHHS MAlOTh OE3MEpedHy IepeBary HaJa IHIIUMH
3aco0amu, KOJH MOTPiIOHO MOKa3aTH HEJOCTYIIHI i O€3M0CePEeTHBOTO CIIOCTEPEIKEHHS SIBUIIA
Ta MPOIIECH B PO3BUTKY ¥ nuHamiii. ToMy Kpaii JOLUIIBHO iX BUKOPUCTOBYBATH

= s ¢ikcarii yBard y4Hs Ha OKpEeMHUX YaCTHHAX CTaTUYHOTO MarTepiany;



= Yy KOMIUIEKCI 3 IHINIMMH TEXHOJOTISIMH BIAMOBIIHO JO 3aBlIaHb HABYAIBHOTO
3aHSTTS, BOJHOYAC BOHO HE IMOBHHHO MEPETBOPIOBATHUCS HAa BUIOBHINE 3aMiCTh
HaBYaAJILHOI po0OTH;

= Y BUIJIAII IPE3eHTaIllil.
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INPUMEHEHUWE MYJIbTUMEJJUAHBIX CPEJCTB HA YPOKAX BHOJIOTHU B
OBLHIEOBPA3OBATEJIBHBIX YUEBHbBIX 3ABEJEHUAX
Caguenko 3.B.
AHHOTALUSA

B cratebe mnpoaHanu3MpoBaHbl HEKOTOPHIE CYIIECTBYIOIIUE DSJIEKTPOHHBIE CPEICTBa
y4eOHOr0 Ha3HAYEHUs MO OMOJIOTMU U OIpejesieHa X Pojb B y4eOHOM Mpolecce, a Takke
NpEeJIOKEHbI  0000MIAIONIMEe  COBEThl  YYUTEISIM  OTHOCHUTEIBHO  KMCHOJB30BaHUS
MYJIbTUMETUNHBIX CPEJCTB BO BPEMS TPOBEACHUS YPOKOB.

KiroueBble c¢j10Ba: DJIEKTPOHHBIE CpEACTBA Y4eOHOTO HA3HA4YEHUS, OHOJIOTHS,

MyJ'H)TI/IMeI[I/II\/’IHBIC cpcacTna.

APPLICATION OF MULTIMEDIA MEANS OF EDUCATION AT THE LESSONS OF
BIOLOGY IN GENERAL EDUCATIONAL ESTABLISHMENTS
Savchenko Z.

Resume

In the article some existent electronic means of education on biology were analyzed, it was determined their role in educational process, some
summarizing advices to teachers concerning the use of multimedia means at the lessons are given.

Keywords: electronic means of education, biology, multimedia means.



