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3ACTOCYBAHHS IHOOPMAIINMHOI MIATPUMKHU
I YAC MPOEKTYBAHHS JOCJIIIHUILKOI AISIILHOCTI MAMBYTHIX
YYUTEJIB BIOJOTTi B YMOBAX AJIAIITUBHOTO HABUAHHS

Bnposaoorcenns ingpopmayiiinol niompumxu y ¢haxosy nio2omosxy mMauOymuix yuumenie 6ionoeii 3yMo6/1eHo 0cobnue0cmsImu
MUCTIEHHSL CYHACHUX cmydenmis. Hasenicms mo3aiunozo muny mucients cmyoenmis-0ion0eie ekcnepumeHmaibHO NiOmMeepONCeHo
nonepeonimu eracHumMi docriodcennamuy. Brasanuil gpenomen dac nowmosx wjooo Cymmeeozo peqopmysanHs 3micmy oceimu.
Takum winaxom MOOePHI3ayii BUULOT KON 3a BUMO2AMU CbOLOOEHHSL € OP2AHI3AYIs A0ANTNUBHO20 HABYAHHA 3ACODAMU NPOEKNT)-
BAHHS HABUATLHO-00CTIOHUYLKOT OILILHOCTE CHYOEHMIG-YKAIN06UKIE». OOHUM i3 NPUHYUNIE MAKO20 HABYAHHS € THOUBIOYANI3aYis
NI3HAHHS, WO PeanizyembCsi UISIXOM 6NPOBAVIICEHH S 3AC0016 THOPMAYIIHOL NIOMPUMKU SIK NPOGIOH020 3ACco0y Ni020MOo6KU Qaxie-
ys, 30kpema uumens 6ionoeii. PisHoguoamu maxoi niOmpumKy € Komn 10mepHa niompumka ma 3acoou MooiibHO20 HAGUAHHS, SIKI
CROTYHArOmMbCsl i3 CUCIEMOI0 MPAOUYITTHUX OONOMINCHUX HAOYHO-2papiuHux 000amkie. Bionogiono, ckiaoHuKamu Komn romepHoi
nIOMpUMKU € GIpMYanbHi 6I0N0TUHI 1aOOPAMOPIi | NPAKMUKYMU, 3ACO0U XMAPHORO HABYAHHS, ABMOPCHKI HABYUAIbHI Caumu K
O0ONOMINCHI THGOPMAYITIHI pecypcu OUCMAHYITIHO20 HAGUAHHS MA 3acobu opearizayii camocmiiunol pobomu cmyoenmis. Opaani-
3ayisi nPOOYKMUBHOI OIANLHOCH CHYOeHMI6 — OOUH i3 306HIUHIX YUHHUKIE a0anmueHo20 Hagyanna. Buweskasane peanizyemocs
WTIAXOM NPOEKMYBAHHI HABYANbHO-00CIOHUYbKOI OIsIbHOCII cmydeHnmig 3acobamu ingopmayiiinoi niompumxu. Ckiao 3acobis
iHGoOpMayitHOT NIOMPUMKU PA3OM 13 CUCTEMOI0 NPOOYKMUBHUX 3A60AHb CNPIMOBAHI HA MPAHCHOPpMAYTi puc «Kainosocmiy cyuac-
HUX CIYOeHmie — MatloymHix euumenie 0ionoeii. Bionogiono 00 yux puc y meicax ()yHOamMeHmanbhux 6ion02iuHux Oucyuniin 30i-
CHeHutl 000Ip IONOGIOHUX MEMOOUUHUX NPUIOMIE U000 OP2aHI3ayil HAGUATbHO-00CTIOHUYBKOL OISLIbHOCHI. 3a80AHHAM MAKUX
NpUtiomie € NIACMUuYHa MpaHcoopmayis «Kiino6020» MUCIEHHs CMYy0eHmie-0i0102i8 y OIK 11020 102IYHOC.

Kntouoei cnosa: «kninoge» mucienus, adanmueHe HABYAHHSA, NPOEKMYBAHHA HABUANbHO-OOCTIOHUYLKOI OifANbHOCMI,
iHopmayiuna niompumka, Komn tomepHa NiOMpUMKa, ipmyaivHi 0ionociuni 1abopamopii ma npakmukymu, A6mopcuKi
HABUAIbHI catimu GUKAA0AUIs, 3aco0u MODIIbHO20 HAGUAHHSL.

[Icuxomnoro-neaaroriyaa JiTeparypa y HIMPOKOMY KOJI JOCHIDKEHb [5; 6; 9; 18] cBiquuTh MPO MOCHICHHS
(heHOMEHY «KITIITOBOT0» MHUCIICHHS CTyACHTIB cydacHuX 3BO. OMHUM 13 MiJIXOIB 100 OpraHi3allii HaBYaHHS 3
ypaxyBaHHSM «KJIINIOBOCTI» CTYICHTIB € HOro iHIMBITyalli3allis HABYaHHS Ta MI3HAHHS IIJISIXOM BHUKOPHUCTAHHS
iHpopmariiHoi iaTpuMku (1amni — IIT) sik mpoBigHOTO 3ac00y MATOTOBKY (axiBIlsd, 30KpeMa BauTens oiomorii [17].
Tpaekropist (paxoBoi MiArOTOBKH, Ha JYMKY HayKOBIIS, JTO3BOJISIE BIPOBA/HKEHHS CHCTEMHU HAyKOBOI Bizyasizarlii
y HaBUQJIBHHUN Tporec, Gopmar sikoi € MpUHHATHAM U CTYACHTIB i3 HEMIHIHHMM MHCICHHSIM. BogHowac mono
MiATOTOBKY MalOyTHIX BUMTENIB Oi0yIOTii B HAYKOBO-TIEAAroriuHii siteparypi [7; 8; 12] po3risHyTa MOXIUBICTH
Bukopuctanus 1 s mpoekTyBaHHS IXHBOI HABYAIBHO-IOCHITHUIIBKOT AisutbHOCTI (mami — H/JT). Taka mo3wumis
BHIIIEBKA3aHUX ABTOPIB CTOCOBHO MPO(ECIHHOrO CTaHOBICHHS (DaxiBLiB ILIIXOM MPOAYKTUBHOI AiSIBHOCTI HE
BUIAAKOBa. [ pyna HaykoBLiB [5; 6; 18] posmisiaae ii sik onuH 13 3ac00iB MONOJAHHS «KIIMOBOCTI» CYy4aCHUX CTY-
JeHTiB. OpraHizarllisi IPOAYKTUBHOI JiSTIBHOCTI CTYJICHTIB — OJIUH 13 30BHIIIHIX YUHHUKIB aJIAITUBHOTO HABUAHHSI.
Otxe, mpoekryBanust H/I/I 3acobamu 111 — eekTUBHHUN NUISIX ITOMOTAHHS «KITIIMIOBOCTI» MaHOyTHIX (axiBIiB B
YMOBAax aJaiTUBHOTO HaBUaHHA. [1ix adanmuenum nasuannsm po3yMieMO «SIBHUIIE 3 IIUPOKUM CIHEKTPOM BILTUBY
0COOMCTOCTI Ha OTOUYIOUE 11 OCBITHE, COLiaIbHE, MOPAIFHO-CTUIHE CEPEIOBUIIE, a00 HABIIAKU — BIUTUBY 30BHIIII-
HIX 1 BHYTPIIIHIX YHHHHUKIB Ha 0COOHMCTICThY [1, . 37]. Bka3aHe mosokeHHs IPYHTOBHO JoBeieHO M. JIiTBiHOBOIO
[5] momo HaBYaHHS (PI3UKK B TEXHIYHUX By3ax. Y IMiJrOTOBII MalHOyTHIX y4MTENiB O10JOTI{ IIe MUTaHHS BCE IIC
3aJIMIIA€THCS HEAOOMPAI[bOBAHUM. 3 OIVIALY Ha BHIIEBKa3aHE, B ME)KaX HAIIOTO JOCIIHKCHHS TiSUTbHICHUM KOM-
MTOHEHTOM (haxoBOi MiATOTOBKH MaiiOyTHIX y4nuTesniB 610JI0Tii i Yac aganTHBHOTO HABYAHHS € BIpoBakeHHs 111
Pa3oM i3 CHCTEMOIO MPOAYKTHBHUX 3aBAaHb y (popmi Ha0UHO-rpadiuHuX 3ac00iB, po3podICHUX MO0 (PyHIaAMEH-
TaJIbHUX O10JIOTTYHUX JUCUHUILIIH (KJIITUHHA O10JI0Tis, TCHETHKA, CBOJIIOLIMHE BUYCHHS T EKOJIOTIs).

MeTo10 cTaTTi cTaB 706ip METOAMYHMUX MPUHOMIB i 3ac00iB iH(OpMALIITHOT MIATPUMKHU IIOA0 MPOCKTYBAHHS
HaBYaJIbHO-I0CIIITHUIBKOT JAisUIbHOCTI MaOyTHIX y4HuTeiB 010J0Tii 3 ypaxXyBaHHSIM MPOBITHUX PUC TXHBOT «KJIi-
noBocti». [lin ingpopmayiiinoro niompumroro B6avaeMo mpouec 3a0e3nedeHHs Oyab-aKkoi cepu KHUTTSA JTHOTUHH
pi3HOBUAAMH 1H(POPMALIIHHOTO pecypcey, 110 30piEHTOBAaHMN Ha BUKOpUCTaHHA iH(popmalii. BinnosinHo, mig yac
npogeciiinoi miarotroBku 3acodu II1 cTBOprOrOTH 1H(GOPMAIIHHO-TIPEIMETHE CEPEOBHUIIE, B MEXKAX SKOTO 3Mii-
CHIOETBCS OpTaHi3allis caMOCTIHHOI, 1H()OPMAIIITHO-TTONTYKOBOT, HAyKOBO-I0CITHUIIBKOI JisTIBHOCTI CTY/ICHTIB Y
nporieci (hopMyBaHHS BiJIIIOBITHUX 3HAHb Ta BMiHb JUIS BHPIIICHHS MPOQECIHHO-OPIEHTOBHUX 3aj1a4. XapaKTepH-
sytoun MmoxkiuBocti 11, JI. Ycombrera [16] Baano 3a3Havae, mo MiroToBka MalOyTHIX y4uTeINniB 010J10Tii MOBH-
HHA 3/IIHCHIOBATHCS 332 ONTHMAIBHOTO CHiBBigHOIICHHS 3aco0iB II1 Ta TpamumiitHux 3aco0iB HaBYaHHS O10JIOTii.
[TinTpuMyrO4H MO3HUIIIIO MOTEPENHHLOTO aBTOPa, B MEKaxX HAIIOro JOCIIDKCHHS 32 aJIalTHBHOTO HABYaHHS PO3-
msimaemo 111 sk mpoBigHMUK 1OTo 3aci® y KOMIUIEKCHIN B3aeMonii 3 TpaaumiiHuMu. CKIQIOBUMHU Pi3HOBUIAMH
TaKoi MiATPUMKHU € KOMIT'foTepHa miaTpuMka (mami — KII) ta 3aco6u MOOiMbHOTO HABYAHHS, SKi CHOITYYaIOThCS
13 CHCTEMOIO JOMOMDKHUX HaouHO-TpadidHux 3aco0iB. BiamosinHo, cknaanukamu KII e BipryanbsHi 6iomoriuHi
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nmabopatopii Ta MPaKTHKyMH, 3aCOOM XMAapHOTO HaBYaHHsI, aBTOPCHKI HaBYalbHI CAWTH BHUKJIAJAa4iB; OCTaHHI €
JIOTIOMDKHUMHE 1H(QOPMAIIHHIMH pecypcaMy B JIUCTAHIIIMHOMY HaBUAHHI Ta JIJIsl OpraHizallii caMOCTIHHOT poOoTH
cTyfeHTiB Tomio. OKpiM TOTro, 3a JOMOMOTOK 3aC00IB XMapHOTO HABYAHHS CTA€ MOXIIMBUM CTBOPEHHS TaKOTO
HaBYaJbHOTO CEPEIOBHIIA, 110 XapaKTEPU3Y€EThCS TOCTYIHICTIO, MOOUTBHICTIO Ta METTEBUM 3BOPOTHIM 3B’S3KOM
3 y4aCHHKaMH{ OCBITHBOTO TPOLIECY.

Y HaykoBo-Tiefaroriuyniii mireparypi [3] sipmyanvruii 1abopamopHuil npakmuxym abo 1abopamopiry TpaKTy-
I0Th K BipTyallbHE HaBYaJIbHE CEpPeJIOBUIIE, SKE JIO3BOJISE MOJIEIIOBATH MOBEIIHKY 00’€KTYy pealbHOro CBITY B
KOMIT FOTEPHOMY CEPEIOBHIL, 1110 J0TIOMarae B OBOJIOiHHI HOBUMHU 3HAHHAMH. 3a IX JOIIOMOTOI0 MOKJIMBE TIPOBE-
JEHHS JEMOHCTPALifHUX AOCTiIB, (PPOHTAIBHUX Ja00paTOpHUX POOIT 1 mpakTUKyMiB. [IporpaMHi 0cBiTHI cepe-
OBHIIIA JTO3BOJISIOTE IIPOBOIMTH J1a00PaTOpHi pOOOTH Y BHIVISIIII KOMIT FOTEPHUX TPEHAXKEPIB, SKi IMITYIOTh peasibHi
00’€KTH TOCIIIHKEHHS, YCTaTKyBaHHs €KCIIEPHMEHTY, YMOBH, HEOOXiTHI IJIs IPOBEICHHS EKCIIEPUMEHTY. BipTy-
aJIbHI JJAOOPATOPHI MPAKTUKYMH Ta Jaboparopii — 11e KOMII FOTepHI iMiTamii peanbHuX JladopaTtopHux pooit [20].
Taka BipTyajbHa CHMYJISINSI B pa3i BMUJIOTO IMOETHAHHS 3 PEATbHUMHU EKCIICPUMEHTAMU MOKE OyTH TOTYKHUM
THCTPYMEHTOM peai3ariii 1abopatopHoro npaktukymy [19]. Ha 6a3i XJ1Y ¢yHKIIOHY€E OJ1HA 3 TAKUX BIPTyaJbHUX
nabopatopiid, sika Oyiia CTBOpEHa TPYIIO BYCHUX 1IbOTo yHiBepcuTeTy [10]. Ileproueprose npru3HaueHHS MYJIbTH-
MEIIHOTO MPOrpaMHO-METOANYHOTO KOMIUIeKCY «BipTyansHa Giomoriuna madoparopis» (gami — MIIMK) mos-
rajio y BUKOPUCTaHHI ii Ha ypokax Oionorii B mkosi [22]. Ane ocoOnuBocCTi 11 KOHCTPYIOBaHHS Ta (DyHKIIOHYBaHHS
JIO3BOJISIIOTH aanTyBaTh Takuii cxianHuk KII mis migroroBku MaitOyTHIX yuureniB 6iomorii. Po3mistHeMo 0cHOBHI
acrekTH ii (PyHKIIOHyBaHHS.

MIIMK mae MOfy/IbHY CTPYKTYPY i IIpaIioe 3a IPMHIUIOM KII€HT — cepBep. [i KOHIeNTyanbHy MOJeb aBTOPH
[22] xapakTepu3yIoTh SK MIEBHY cxemy (auB. puc. 1).

| KOPUCTYBAU I—_ | JlaGopaTopH rj IIpakTy |
| Tpenaxep |7 JoBinHnk
i v

Cepsep | Bbasa 3nanb
JACIHMILIIHA

................................................. FETPTTTT,

Puc 1. Konyenmyanona mooeno MIIMK «Bipmyansha iabopamopisny

Y Mexax 1i€el CTPYKTYPH peallizy€eThCs CTaHAApT MPOCKTYBAHHS MyJIbTUMEAIMHUX TPOTPAMHIX MOIYJIIB: Cepei-
OBHIIIE BUKOHAHHS JIAOOPATOPHUX, IPAKTUIHUX POOIT, 30IIUT, TPEHAXKEP Ta TEOPETUIHUI TOBITHUK. YCi mepepaxo-
BaHi BUIIIE MOJYJI € KIIEHTCHKUMU JOIaTKaMH, K1 MPAIOI0Th IMiJl KEPIBHULITBOM BeO-cepBepa. Y pekuMi podoTH
«Poboue micue» MIIMK nae MOXITUBICT BUKIIa1a4y CTBOPIOBATH BIIACHI iHQOpMAIiiiHi pecypcu Al TAKUX MOJY-
JIiB BIpTyalibHOI 010J10T14HOI 1aboparopii, K J1abopaTopHi, MPAKTUYHI, TPEHAXKEPH, TECTH, TEOPETUUHI JJOBITHUKH.
OxpiM HaBYATBHOT (DYHKIIIT IIBOTO PECYPCY, MOXKIIHBA MIEPEBipKa BUKIIAIa4eM SIKOCTI BUKOHAHHS CTYICHTOM 3aBIaHb
y MeXax IIHX MOIYIiB. BuienepepaxoBani MOXIIUBOCTI IIbOTO iH(OPMAIIITHOTO pecypcy J03BOJISIOTH ONEpyBaTH
HUM IT1JT1 9ac MiATOTOBKHM MaiOyTHIX ydUTeIiB 010JI0TIT 32 BIIPOBA/KCHHS aallTHBHOIO HABYAHHSI.

Bkasana BipTyasipHa 1abopaTopist YCHIIIHO (QYHKIIIOHYE SK 3aci0 HaBYaHHS Ha J1a0OpaTOpHUX 3aHSITTAX 13 Pi3-
HUX JIUCIMILIIH, Y TOMY 4ducii i y Kypcax «lluromoris» i «[eHeTHKa 3 ocHOBaMU celekiii». Hmkue HaBememo
JIeKiIbKa MPUKIIAJIIB MO0 3aCTOCYBaHHs 1boro pizHoBHAY KII y HaBuanmpHHX Kypcax sK peaiizaiii MpUHIIHIIIB
QAN TUBHOTO HABYAHHSI.

OkxkpiM BipTyasbHOi Oionorignoi nadoparopii npu K11 haxoBoi miarotoBku 0iosioris, ydauaeMo BUKOPHCTAHHS
MOJKJINBOCTEH aBTOPCHKUX HaBUANBbHUX CaiTiB BUKJIafadiB. Y MeKaxX HAIIOTO JTOCHIiHKEHHS TaKi CaliTh € IpyrumM
poBigHUM 3aco0om nipoektyBanHs HJJI mijx yac agantuBHOTrO HaB4aHHs. [IprKiiaoM aBTOPCHKOTO HAaBYAILHOTO
caiity BukianiB XY e caiit «L{utoexonoris» [11], 3acHOBHUKOM sIKOTO € mpodecop Kadenpu 61070rii JT0AUHN
Ta imyHosorii M.M. Cuzoposuu. Pobora caiity «L{uToexonorisy» peanizyeTbcs A OpraHizanii HaB4ajgbHOI Ta
HAyKOBOI poOOTH CTyaeHTiB. ['0710BHA HOr0 CTOpiHKA CBITYUTH, IO XapaKTEPUCTHKA OCTAHHHOTO HAIIJICHA Ha
BHBYCHHS 3aKOHOMIPHOCTEH KIIITHHHO-MOJCKYISIPHUX PEaKIiil )KHBUX MOICIBHUX CUCTEM (010TECTiB) HA BILUIUB
(haKkTOpiB HABKOJIMITHHOTO CEPEIOBHUIIA PI3HOTO MOXO/pKeHHs. HaykoBi mociipkeHHsS 3a crenudikoro mpoBe-
JICHHS 3JIHCHIOIOTHCS 32 TAKUMU HampsMKaMH: pO3pOOJICHHS METOIUK (iTo- 1 300TecTyBaHHs; 010TECTYBaHHS
SIKOCTI MICBKOT TTUTHOI BOJM PI3HOTO TOXOJKCHHSI; XapaKTEPHUCTHKA O10JIOTIYHUX BIACTUBOCTEH HOBHX CHHTE-
TUYHUX XIMIYHHAX PEUYOBHH, III0 MAIOTh TOCTIOAAPChKE 3HAYCHHS; BH3HAUCHHS PIBHSI €KOJIOTIUYHOT Oe3MeKH YHHHHU-
KiB HABKOJIMIIIHBOTO CEPEOBHUIIIA METOAOM OioTecTyBaHHSI. OKpiM HAyKOBOTO CHPSMYBAHHS, MOXKIIMBOCTI CAalTy
«lluToekomnorisy A03BONAIOTE BUKOPUCTAHHS HOTO PeCypciB y HaBYAIBLHOMY cepefoBuIli. Tak, Ha HbOMY pO3-
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TaIloOBaHi Pi3HOMaHITHI HaBYAJIbHI MaTepiaiu 3 (paxoBux OI10JOTIUHUX JHUCIHILIIH, 30KpeMa, 3 IIUTOJIOTIT, MoJIe-
KyJsipHOi OioJtorii, icTopii 6ioJ0rii, aHaToMil TOAUHU, TICHX0(]1310JI0Ti1, 3arajabHOT €KOJIOTIT, EKOJIOTIT JIFOJUHH Ta
IHIIMX THACHUIUIIH, SKI BUKOPUCTOBYIOTh CTYJCHTH-010JIOTH JIJIS MATOTOBKHU 110 3aHATh. Cepen X mMarepiaiis:
TCOPETUYHHUH OIOK AMCIUIUIIH y (GOpMi HABUATHHO-METOJMYHUX MTOCIOHUKIB Ta JIEKI[ITHOTO MaTrepiaily 3 Bia-
MOBITHUMH TPE3CHTAIisIMH, sIKi OyJIM BUKOPHCTaHI MiA 4Yac JEKIii, JabopaTopHi Ta MPAaKTUYHI MPAKTUKYMH,
METOANYHI PEKOMEHIAIII] 070 IPOBEICHH Ja00paTOPHUX 3aHATH 1 OpraHizallii caMocTiHOT pOOOTH, €JIEKTPO-
HHI aTiacu «ATiac HOPMaJdbHUX 1 MyTalliHHUX KIITHH», «ATIac MOUKINOIMUTIBY, ()OTO TUMYACOBHUX IIPENapaTiB
KiHYMKa KOpeHs 11Oy, Ma3KiB KPOBI KOHTPOJIBHHX 1 €KCIIEPUMEHTATbHUX MUILEH; HAOYHUI MaTepiall y BUITISAL
MAJTIOHKIB Ta PUCYHKIB 3 BiJMOBIJHUX AUCIUILIIH, TECTOBI 3aBJIaHHs 3 OKPEMHX TE€M JHUCIUIUIIH, TUTAHHS JI0
3aliKy Ta ek3aMeHiB Tomo. OCHOBHIM IPU3HAUYECHHIM TaKOTO iH(OpMAaLiHHOTO 3a0€3IIeUeHHS TUCIUILIIH € Opra-
Hi3allis MPOIYKTUBHOI JiSIbHOCTI CTYACHTIB MiJ Yac ayIuTOPHOTO 1 T03aayAUTOPHOTO HABYAHHS JUCTAHIIHHO.
Jam OymyTh HaBeIEHI JeKiJIbKa MPUKIAAIB IMOA0 3acTocyBaHHs 1boro pizHoBuay (KIT) B HaBuambHOMY Kypci
«Exomoris».

[le onmuu cxiagauk II1 miarotoBkn MaOyTHIX y4uuTeniB 0iojorii — e MoOuIbHe HaBdaHHSA. OcoONMMBOCTI
BIPOBAKEHHS MOOUTLHOTO HaBYAHHS B OCBITHROMY IIPOCTOPI YKpaiHU 3HAXOJUTHCS ChOTOJHI HA MOYATKOBOMY
Woro erari [4; 5; 15] B mopiBHSIHHI 31 3HAYHO IMIUPIIUM HOTO 3aCTOCYBaHHSM Yy 3apyODKHUX KpaiHax, 30KpeMa
CILIA, xpainu €Bpornu Ta A3ii [23; 24]. OcHOBHUMHE 3ac00aMU MOOITFHOTO HABYAHHS € MOOITBHI TEXHOJIOTII.
ITig UM TOHATTAM PO3YMIIOTh IIUPOKUI CHEKTp HUGPOBUX 1 MOBHICTIO MOPTATUBHUX MOOITBHUX HMPUCTPOIB
(cMapT(hoHiB, MIAHMIETHUX KOMII IOTEPIiB, CICKTPOHHUX KHUT TOIIO), IO J03BOJIIOTH 3JiHCHIOBATU omeparii
3 OTpUMaHHs, 00poOKHU Ta momupeHHs iHpopmanii [2; 23]. Tak, I. Tkauyk [15] y cBoeMy mochimKeHH1, MO€E-
HYIOUM TpaJulliiiHe HaBUaHHS 3 €JIEKTPOHHUM, Ha3uBae TpeTiil Horo Bua — 3mimanuid. Cepen 3aco0iB Takoro
HaBYAHHS BUOKPEMITIOE MOOUTHHIM KOHTEHT SIK OJIMH i3 Horo pi3HOBUAIB. CTOCOBHO FOTO PI3HOBUAY B THUIAK-
THYHIN JiTepaTypi Juile JeKiIbKa HayKOBIIB [5; 24] po3misiaoTh MOXKIMBOCTI MOOUJIBHOTO HABYAHHS Yepes
TaKi Horo kareropii: 1) mexnonociune mobinvne nasuanns (Technology-driven mobile learning): nesiki KOHKpETHI
TEXHOJIOT1YHI IHHOBAIIIT pO3TAIIOBYIOTHCS B aKaJICMIYHOMY OTOUYEHHI, 00 MPOIEMOHCTPYBATH TEXHIYHY JIOI1Th-
HICTB 1 TIeIaroriyHi MOXIIUBOCTI; 2) Mminiamiopne nopmamugne enexmponne Haguanns (Miniature but portable
elearning): MoOinbHI, 0€3JPOTOBI TEXHOJIOTII Ta MOPTATUBHI TEXHOJOTIi BUKOPUCTOBYFOTHCS JUIS BiITBOPEHHS
MiIXOAIB 1 pillleHb, SIKI BKE BUKOPHCTOBYIOTHCS B 3BHYAMHUX CIEKTPOHHHUX 3ac00ax HaBYaHHS; 3) HaGyamHs,
nos’asamne 3 ayoumopicio (Connected classroom learning): MoOiTbHI TEXHOJIOTIi BUKOPHUCTOBYIOTHCS B ayAUTOPil
JUIS TMIATPUMKHU CHITBHOTO HABYAHHS Ta MOXYTh OyTH IOB’S3aHi 3 IHIIMMHU TEXHOJOTISIMM, TAKUMHU SIK 1HTEp-
aKTUBHI NOWIKY; 4) Heghopmanvhe, nepconanizosane, cumyayitine mooinone Hasuanusa (Informal, personalized,
situated mobile learning): MOOG1JIbHI TEXHOIOT1T MiACHIIOIOTHCS 10JaTKOBOIO (DYHKIIOHAJIbHICTIO, KOMOIHYIOThHCS
3 Bizeonepeaayero, sika B 1HIIOMY BHIAJKy Oyae HEMOXIIUBOIO; 5) giddanene (CUIbCbKE) MOOILIbHE HABUAHHS
(Remote / rural / development mobile learning): TeXHONOTii BUKOPHCTOBYIOTHCS AJISl BUPIIICHHS iHPPACTPYKTYP-
HUX 3aBJaHb TaM, JI¢ 3BUYAIHI eJIEKTPOHHI TEXHOJIOTii HAaBYAHHS HE MOTJIM OH IIPAIFOBATH.

AHami3 BHINEBKAa3aHUX KaTeropid MoOITLHOTO HABYAHHS JO3BOJISE BIAIOpaTH MiHiamiopHe nopmamueHe
MOOLIbHEe HAgUaKHs K TIPOBUIHUNA PI3HOBUJI, 110 MOKHA 3aCTOCOBYBATH y HAIIOMY JIOCIIJKEHI 3 METOI Opra-
Hi3alliil aganTuBHOrO Hap4aHHs. L[i 3aco0M MOYKHA BUKOPHCTATH B TAKOMY HaBUaHHI 32 PaXyHOK peCypcCiB CTaH-
napTHUX joaatkiB App Store, Google Play, Windows Phone Store. Bonn 103BOJISII0TE OniepyBaHHSI HABYAIBHOT
iHpopmanii B iHTepakTHBHINA (opMmi (pucyHkH, dotorpadii, 3BykoBi Ta Bimeodaitnu). Came Taki 0cOONMUBOCTI
3ac00iB MOOITLHOTO HABYaHHS MOXKYTh OyTH BUKOPHCTAaHI JIJIsl pO3POOJICHHS CUCTEMHU 3aBJaHb, 110 3a0e3MeUnin
0u BTUICHHS 10 (haxoBOI MIATOTOBKM MaiOyTHIX BUMTENIB 0i070Tii MPUHIMMIB alaNTHUBHOTO HABYaHHS 3a/JIs
TpaHcdopMallii NpoBiTHUX pUC IX «KIIMOBOCTI». BkazaHi 3aco0M MOOITPHOrO HaBYAHHS 3a0€3MEUYIOTh TAKOXK
MIPOBEJICHHS KOHTPOJIbHUX EKCIIPec-3axo/liB (Hampukiaa, nogarok Plicers). Oco6nruBocTi MOOIIBHOTO HABYAHHS
B Me)XXaX HaIIOro JOCII/KEHHSI, sIKi ONMUCaH] BUIE, CTAHOBISATh TPETiH MiaXix moao npoekryBands HIJL nus
opraHizamii aJanTUBHOTO HaBYAHHS MalOyTHIX y4uTeniB Oiosorii. Jlami HABOAMMO MPHUKIATN 3aCTOCYBaHHSI
TaKUX CKJIAJHHKIB JUIsl OpraHi3alii aJanTHBHOTO HaBUaHHS MaHOyTHIX ydHTeiB OioJorii y GpyHIaMeHTaIbHIH
HiAroTOBL.

[Mepumm migxomom poektyBanHs HJI/I nist peanizamii MisuTbHICHOTO ITiIX0TY B MEKaX aJalTHBHOTO HABYAHHS
MaiOyTHIX y4yuTeniB 6ioyiorii B Hamomy jgociikerHi muisixoM K1, sik BkazaHo Buile, € BrpoBapkeHHs MITMK
«BipryanbHa 6iosoriyna gadoparopis». Y Mexax 1iei jadbopatopii, B Kypei «MouekynsipHa 0ioJorist», I yac
BHUBYCHHS TeMH «XIMIYHMH ckiax KmiTuHHU. IIpoBigHa ponp OINKIB y KUTTEAISUIBHOCTI KIITHHI» y HPAaKTHU-
HOMY 3aHSTTI OIHUM i3 3aBIAaHHIM € BioOpaskeHHs (pepMEHTATHBHOI (KaTana3n) ¢pyHKLil Oinkis. Lle 3aBnanHs
CIPSIMOBAHE Ha TaKi PUCH «KIIMOBOCTI» CTYAEHTIB, SIK epeBaru BizyaubHoi (00pa3Hoi) iHpopMarii Ta 3HHKEHA
notpeda i 3AATHICTh 0 MPOAYKTUBHOI AisUIbHOCTI [14]. BiimoBiAHUMHI METOAMYHUMHU IIPUHOMaMHU, SIKi CIIPSIMO-
BaHI Ha TaKi PUCH «KIIIIIOBOCT1», MPOMIOHYEMO 3aKPITUICHHS (SIKOPIHHS ) 03HAK, OB’ A3aHMX 13 IEBHUMH SIBULLIAMH,
Ta JOCIiTHUIBKI npoOu. s peanizalii Bka3aHUX MPUIOMIB CTyAEHTaM MPOMOHY€EThCS BUKOHATH 3aBAaHHA 1.

3asoannsa 1. Buxonaiime excnepumenm y 6ipmyanohiil 1a60pamopii uLisaxom noemantiozo npogedents (30opa-
orcennst 1—4) i 3po6ime 3a 11020 pe3yrvmamamii 6UCHOBOK: BII JINCTKA €NOJel, sika NeIKUN 9ac CTOsIa B CKIISTHIL
Ha cBiTi (1), Bigaummmu aucTok. [10TiM 3a TOMTOMOTOFO THIETY TOMICTHIIH JIUCTOK €JI0iei Ha TIPEeMETHE CKJIIO
1 KalTHyJIM KparuIo JUCTHIIbOBAaHOI Boau. [Ipenapar HaKpwiM MpeIMeTHUM ckeiblleM (2). Ha takuit mpenapar
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JIUCTKA eyojiel 3 0JJHOT0 OOKY HAKPUBHOTO CKEIIbIIS HAHECITH TIEPEKIC BOJHIO, a 3 1HIIIOT0 OOKY BIATATHYIH BOIY
3-mix ckenblls (3). Ilicmst Toro, sIK MEPeKUC BOIHIO MOTPAIUB ITiJ{ TOKPUBHE CKEIbIlE, CIIOCTEPIraeThCs 1HTCH-
CUBHE BUJICHHs Oynb0aniok (4). Ske sBunie Bu ojgepxann? 3podiTh BiAMOBIIHUN BUCHOBOK.

VY kypcei «[eHeTHKa 3 OCHOBaAMH CeJCK-
mii» mig yac BUBYEHHS TemMu «Bumaosi Ta
IHIMBiAyallbHI LUTOJIOT1YHI XapaKTepuc-
TUKH KapiOTHIY» BHUCBITIIOETHCS MPH-
KJIaJJHUA acleKT CTOCOBHO T€HETHYHOIO
KOHCYIBTYBaHHS B XOIi IMPAKTHUYHOTO
3aHATTA 3 Ii€i TeMu. BumeBkazane pea-
JM3YETBCS 32 PAaXyHOK JIOCTITHHIIBKUX
3aBJaHb (3aBIaHHSA 2), IO CHPSAMOBaHI
Ha TakKl PHUCH «KJIMOBOCTI» CTYICHTIB,
K 3HIDKEHa moTpeda 10 MPOXYKTHBHOI
TepeRT JUSUTBHOCTI, MepeBaru Bi3yallbHOI (00pas-
Hol) iHdopmamnii Ta BTpara OakaHHS IO
nisHaHHg [14]. Jng 1poro cryaeHTam
MIPOTOHYIOTHCS METOIWYHI MPUUOMH, SAKI
CIIPSIMOBaHI Ha TpaHCc(OpMallilo IUX PHUC.
Cepen Takux NpUOMiB BUOKPEMUIHN Pop-
MYBaHHsI allTOPUTMY BIiATNOBiJl Ha MOPIBHAHHS Ta 1HIUI JIOT1YHI onepauii, sCKpaBe LIIOCTPYBaHHS 3 BUKOPHC-
TaHHSM Bi3yaJbHUX, ayliaJbHUX O3HAK Ta MPUHOMH OO ITiABUINCHHS MOTHBALiil 3 BUKOPUCTAHHIM Pi3HO-
O1yHOT 1iKaBO1 iH(pOpMAaIlil 3 HaBYaJIbHOT JTUCHMILIIHK. BUKOHAHHS 3aBJaHHS 2 CIPSMOBAHO Ha peaii3alliio
BKa3aHUX MPUHOMIB.

3aeoanna 2. Bukonaiime 8ucomognents mumuaco8o20 XpoMocoMHo20 npenapamy 3 nepugepuynoi kposi
JHOOUHU ULTSAXOM NOEMANHO20 npoee()eHHﬂ (306pa:)fC€HH}l 1-6) i 3pobimb 3a iioeo pesynbmamamu 8i0N06i0-
HUll 6UCHOBOK: B3SBIIH KPOB 13 JIIKTbOBOI BEHHU, IOMICTITh 11 (KpoB) y mpoOipky (1), sika MICTUTB creliaibHe
noxxuBHE cepenouiie. Jlo ¢urakony nomartu XimMidyHy PEUOBHHY, IO CTHMYITIOE MO JIIM(POIUTIB, IPOTATOM
72 ronuH NpoiHKyOyBaTH KpPOB, sIKa MICTUTH JiM(OIuTH, 0 AiAsAThCS y TepMocTaTi npu 37°C (2), npu 1ipoMy
¢naxoH mepionuvyHO 300BTyeThCs. [licns iHKyOyBaHHS y (UIakOH TOJA€EMO XIMIUHY PEUOBMHY, sIKa pyHHYE
MIKPOTPYOOUKH MITOTHYHOTO BepeTeHa noairy (3) B miMdonuTax mia gac Moaily B OCHOBHOMY B MmeTagasi.
Crninom pogaemMo XiMiuHY pedoBHHY, sKa pyHHye epUTPOLUTH (4), a moTim (bchaTop (5). I3 wiei cyberanmii
BiI0EPITh KAILIIO PEYOBUHU Ta MOMICTiTh Ha BifcTani 50—-60 cM Ha mpeaMETHE CKIIO0, MiACYIIITh HOTO Ta 3abap-
BUTH. JloCHiguTh mpemnapar mig Mikpockorom (6).

Omnepyroun JaHMMH BUIIEBKa3aHOTO OCIIAY, JaliTe BIAMOBIAh HA TaKi MATaHHs: 1. SIKuif THII OITY MIPH-
TaMaHHUH Ki1iTHHAM KpoBi? 2. SIky (popmy Mae cnajkoBa iHpopMmamis B mepioa Metadasu? 3. Uu marume
PI3HUII0 MK CO000 JBa 300paK€HHS B MIKPOCKOII, SIKIIO TepH(peprUdIHa KPOB JIOJIWHH Y0JOBiUa/sKiHOYA?
3po0iTh BiAMOBiAHUI BUCHOBOK. 4. [lo sSikMM KpuTepisiMu TpeOa MPOBOJMTH MOPIBHAIBHY XapaKTePUCTUKY
YOJIOBIUKX 1 )KiHOUHMX XpomocoM (A, B) (puc. 2)? 3po0iTk Taky MOPIBHSUIBHY XapakTepUCTHKY. 5. [lepepaxyiite
KITBKiCTh XpoMocoM y koMapa (B) Ta nposzodinu (I') (puc. 2). [Ipo mo cBiAuuTh KiTBKICTh XPOMOCOM Y Pi3HUX
BuiB? 3p00iTh BiAMOBIAHUN BUCHOBOK 1 C(HOPMYITIONTE MOHATTS «KapiOTHI.

Jlani HaBoAMMO 1€ OIMH PUKIIa]] OTlepyBaHHS
MIIMK «BipryanbHa 6iosoriuna J1aboparo-
pisi» B Kypci «l'eHeTHKa 3 OCHOBaMH CEJIeKLIii»
3 TeMu «YIBTPacTPyKTYpHA OpraHizamis Xpo-
MocoM». Y 1iif Temi 3acobamu Bkaszanoi KIIT
MOXXJIMBO BIUIMHYTH Ha TaKi PHCH «KIIITO-
BOCTI» MHCIICHHSI CTYJICHTA, SIK aJOT14HICTh,
(bparMeHTapHICTh Ta MO3aiYHICTh KapTHH
CBiTY. BupilieHHs 1mboro 3aBlIaHHs (TIPHUKIIA
3) 3a0e3mneuy€eThCsl METOIMYHUMU TTPUHOMaMU
(OpMyITIOBaHHS ~ITOPUTMY BIAMOBIAI Ha
MOPIBHSHHS Ta BUAUICHHS HAWO1IBIIT BaXKIIUBOT
iHpopMarlii (MoHATh, MpHKIaAiB) Tomo. [ls
LLOTO CTYACHTAaM MPOTIOHY€ETHCS 3aBIAHHS, SIKE
MiIBOAUTH iX O CAMOCTIHHOTO BHM3HAYCHHS
MOHATH: «xpoMmaruzaay (1), «mieue» (2), «ueH-
TpoMipa» (3) micist poOOTH 3 MYIBTHMENii-

Puc. 2. JKinoui (A) ma wonosiui (B) xpomocomu; Humu pparmenramu MIIMK BipryansHa 6io-
xpomocomnuil nabip komapa (B) ma opozogpinu (I) JIOTiYHa 1a6OpaTopis.

poseni3%
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3aeoanna 3.
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Peanizanis HactynHoro 3apnanHs (3aBAaHHs 4, 5) 3ailCHIOETBCS Takox 3a jgornomororo MIIMK Bipryanshoi
6ionoriuHoi JabopaTopii mix yac BUKIagaHHA Kypcy «MomnekynspHa 6iosorist» y Temi « XiMIYHHN CKIaa KIITHHU.
[i ronosHi Gionomimepuy». Y Meskax wiei Temu 3a onomoroo 3acody MIIMK MoxHa BIUTMHYTH Ha TaKi PUCH «KJTi-
MOBOCTI» CTYIIEHTIB, SIK MlepeBara BizyaibHoi (00pa3Hoi) iHdopmauii Ta anoriunicTs [14]. BignoBinHumu MeToand-
HUMH NpUHoOMaMK 010 X miIacTUYHOi TpaHchopmauii B OiK JIOTIYHOCTI HAMHM BUOKPEMJICHI 3aKpIIUICHHS (KO-
PIHHS) O3HAK, ITOB’S3aHMX 13 IMEBHUMH SIBUIIAMH, i ()OPMYBaHHS alTOPUTMY BIIIOBIII HA MMOPIBHSIHHS Ta IHIII
JIOTi4Hi ornepartii. Peaizariist BkazaHOTO 320€31euy€eThesi pOOOTOI 3 MYJBTUMEIIMHAM (PparMeHTOM J1abopaTopii.

3asoanns 4 (300paxenss 1-6). Y npoOGipky Hamutu 2 M 0,1 % pozunHy kpoxmamto (1, 2), 1o HBOTO noxaTu
1-2 xparwti p-ny Jlroromto (3), micis mporo nepemimaru BMicT mpoOipku (4). [ToTiM cymMinn HarpiTa Ha BOsSHIM OaHi
a6o Ha criupriBii (5). Oxomoautn Harpity cymim (6). [IpoBiBIIN eKkCTIepUMEHTAIbHE JOCHIKSHHS XIMIYHOT B3a-
€MOIIT TToTicaxapuiiB 1 Homy, JaliTe OSCHEHHS IO/10 3MiH 3a0apBIICHHS BITHOCHO TEMIIEPATypPHOTO PEIKUMY. 3 UM
1e moB’s13aH0? OOTPyHTYHTE Ta CHOPMYITIONTE BUCHOBKH.

i ! - e 3as0annsa 5. Y Tpu TpOOIpKA HAITUTH

3 mo 0,2-0,3 M omi. Y meprry gomata 5 mu
Bomu (1), y mpyry — 5 ma ciiupty (2), y TpeTro —
v 5 i edipy (3). Ilicas mporo enepriitHo mepe-

|’
e ] =D Mimaryd BMicT mpoOipok. B sxmx npo61p1<ax
’ '_ PEUOBHHH 3MIITYIOThCS, a B SIKHH — Hi? B sKiif
. :
! " 2 mpo0ipii po3yuH MPO30PHiA, THM L€ MOSACHIO-

erpes? 3p061TL BIIMOBIAHUI BHCHOBOK IIOJO0
PO3YMHHOCTI JKUPIB Y BOAL, CIUPTI i edipi.
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Jpyrum migxomom npoekryBanns HJIJI mist opraHizamii aganTHBHOTO HaBYaHHSI MaiOyTHIX y4uTeniB Giomorii
nursixoMm KII y HammoMy mocinimkeHHI € BUKOpHCTaHHS cailTy «lluToekonoris». BiH po3misimacThes sk HaBYaIbHA
maropma B AUCTAHIIHHINM (OpMi pOOOTH CTYIEHTIB Y 3B’ 513Ky 31 CKOPOUCHHSM ayJIUTOPHOTO HaBaHTakeHHs. Tak,
y Kypci «3araibHa eKOJIOTis ITiJl YaC BUBYCHHS TeMH « UWHHUKH 1 HACIIIKH MyTareHe3y JUIlsl OpraHizMy» 3po0iie-
HUH 100ip 3aB1aHb (3aBJaHHA 5, 6), CIPSIMOBaHUX HA TaKi PUCH «KIIITIOBOCTI», K 3HWKEHA IMTOTpeda JI0 MPOTYyKTHB-
HOT JSUTBHOCTI, Ae(IIMT yBaru Ta KOHIICHTpAIlii, IepeBary BizyaibHOi (00pa3Hoi) iHpopMallii Ta ajJorivHicTs [ 14].
BignoBigaumu npuitoMaMy 3 ypaxyBaHHSM IIUX PUC «KIIHIOBOCTI» € AOCHITHUIIBKI MPOOH, 3HAXOPKCHHS B TEKCTI
3MICTOBHUX OJMHMIIb, CKIIAJJAHHS IJIaHIB HABYAIBHUX TEKCTIiB, CTBOPEHHS KOPOTKUX CJAiiI-pe3eHTalii, KiHogpar-
MEHTIB, Bi3yalbHUX PAIB Ta ()OPMYBAHHS aJTOPUTMY BIATOBi/I Ha MOPIBHSIHHSA Ta IHIII JIOTi4HI oneparii. Hikue
HaBeJICH1 J1Ba 3aB/IaHHS [I0JI0 peati3allii TaKuX METOAWYHHUX MIPUHOMIB ITiJT 4ac OpraHi3aiii HaB4aJbHO-10CIiIHUIb-
KOI MIAJIbHOCTI 3 YpaxyBaHHSIM «KJIIIIOBOCTI» MUCJIEHHS CTYIEHTIB-010J0TiB. Y IIMX 3aBIaHHAX CTYIEHTU pPeaslbHO
JOCIIKYIOTh BIUIUB SIKOCTI IUTHOT BOJM 3 IYHKTIB MPOAAXy Ha MyTaliiHUN PiBEHb KIITHUH KOPEHIO MIPOPOCTKIB
uOyi pimaactoi (Allium cepa). At mporo caitt «l{uToekonorisy MiCTUTh BiIIOBiAHI (OTO (MIpHUKIAN 6) Y TaKHX
PI3HOBHIaX XPOMOCOMHHX adepallii, K BiJicTaBaHHs (parMeHTIB MOOJAUHOKHUX Ta MOABIHHUX (puc. 3, poto 1-3),
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BTpara XpoMocoMu (puc. 3, ¢poto 4, 5); BicTaBaHHI XpoMocoM (puc. 3, GoTo 6) 3 TIOAATBIINM YTBOPSHHSIM MOCTIB
(puc. 3, doto 7) Ta yrBopeHHs Mikposiep (puc. 3, Gpoto 8).

Ilpuknao 5. Camocmitino 0oma nideomyeamu HegenuKi nogiooMaAeH s (Ha 2—2,5 X8.) 3a maxumu numaHHAMU:
1) mymaeenez ma 1020 YUHHUKU, 2) CNOHMAHHUL MA THOYKOBAHUL Mymacene3, 3) XpoMocomui abepayii ma ix pis-
Ho8UOU, 4) yumono2iuni napamempu — iHOUKAMopU PiBHA MymayiliHo20 enausy; 5) HACIIOKU XPOMOCOMHUX abepa-
yitl 01151 OpeaHizmy, 6) AKiCMb NUMHOT 800U AK MYMALeHHUI YUHHUK 008KILIA. Pobomy moxcua po3nodinumu no nio-
epynax (2—3 cmyoenma). I omytouu nogiooOMIeHHs 34 «C80IM» NUMAHHAM, CKIACMU NIAH, AKUU 6)0e 8UKOPUCTNAHULL
samu nio uac 0onogioi Ha 3aHammi 3 8i0N0GIOHOT meMu.

Ilpuxnao 6. Ha pomo mumuacosux npenapamis Kinuuxie koperie zacobamu Allium test suznavumu ana-meno-
haznum memooom mymayiiuny 0ito AKOCmi NUMHOL 600U 3 RYHKMIE NPooaxcy. /s ybo2o KodCHill nioepyni nompiono
NPOOUBUMUCH YCIi pOmMo eKcnepuMeHmanbHux 6apiaumis O 3 ACY8AHHA NUMAHHS W00 PI3HOBUOTI8 XPOMOCOMHUX
abepayiil, wo 6onu micmsamo. 3pobime 6i0N0GIOHUL BUCHOBOK CHOCOBHO PI3HOBUOI8 XPOMOCOMHUX abepayill, o
sycmpiuaromvcs Ha pomo. Huowcue nasedeno Oexinbka npukiadie maxux 300pasicetsb (PUcyHox 3).

Puc 3. Xpomocomni abepauii mumuacosux npenapamis xopenie Allium cepa

Tpetim ninxomom npoexryBanHs HJIJ] st peamnizarii AisuTbHICHOTO THIXOMY B MEKaxX aIanTHBHOTO HABYaHHS Maid-
OyTHIX y4uTesiB OioNorii € BIpOBapKEHHS 3ac001B MOOLTLHOTO HaBYaHHSA. BuOip 1mporo 3aco0y CIIpHYMHEHO JTOCTYTI-
HiCTIO (Maii’ke B KOXKHOTO CTYJICHTA € BIacHUI cMapT(oH abo IUIaHIIeT) Ta 0COOIMBOCTSIMU THUITY MHUCIICHHS Cy4acCHHUX
CTY/ICHTIB, SIKi BITAIOTH TepeBary TakuM (opmam poOoTH 3 Oyab-AKOIO iH(pOpMAli€o, B TOMY YUCHI I HAaBYAIBHOI.
OcraHHE TPYHTOBHO MiATBEP/DKEHO B AociipkerHi M. JIiTBiHoBOI [5]. BripoBamkeHHs 3ac00iB MOOITBHOTO HABYAHHS
ITi/1 Yac MiZIrOTOBKY BUMTENIB (PI3UKH 3AIHCHIOBATIOCH Y MEXaX ayTUTOPHOI pOOOTH, 30KpeMa, IiJl yac JIeKLil Ta K JOomo-
MDKHHIA 32¢10 TOTOYHOTO KOHTPOJIIO 3HaHb HA MPAKTUYHKX 3aHATTAX. Ha Harry qymKy, BIpoBaKeHHs 3aC00iB MOOLIIb-
HOT'O HaBYaHHSI HEOOMEKEHO Y Yaci (ayJUTOPHUIA Ta 03aayTUTOPHHI) Ta y (hOpMi BUKOpUCTaHHS. Tak, HaIpUKIIa, cepern
MOOUTHHUX JTOAATKIB IOM0 (DYyHIAMEHTATBHHUX O10JIOTTYHUX TUCIMILIIH € TakKi, 10 MOXYyTh OyTh BukopuctaHi: iCell,
CellWord, Cytology Atlas Tomo. CyTTeBUMH iX HEJOIIKAMH € 3MICTOBHI ITOMIJIKH, 110 HE YMOKIJIUBITFOIOTH iX IIIUPOKE
BUKOPUCTAHHS. [X MOKHA epeKTUBHO BUKOPUCTOBYBATH JIWIIIE Y 3aBIAHHSX, 1O CPSAMOBAHI Ha Bi/IIIyKyBaHHs TOMUJIOK
Yy HaBYaJIbHOMY Matepiai. PUcyHok 4 MicTuTh 300paXkeHHs iX ckpiHiB. Hanpukian, y xypcei «LluTtonorisy min yac npo-
BEJICHHS JIEKIIT 3 TeMu «3araibHa OyJoBa KIITHHY» OPIEHTYEMOCH Ha TaKi PUCH «KJITOBOCT» CTYACHTIB, SK 3HMKEHA
noTpeda 10 MPOAYKTUBHOI AiSUTBHOCTI, AJIOTIYHICTH Ta MepeBary BisyasbHOI (00pasnoi) indopmartii [14]. BinmosigHo
JI0 HUX 3pOOJICHUH TaKuX J100ip METOIUYHIX MPUHOMIB, K IPOOIEMHO-TIONIYKOBI 3aBAAHHS 3 OKPEMOI TUCIUILTIHH 32
JIOTIOMOTOF0 METO/TY BHITaJKOBOCTEH, TOMUIIOK Ta acOLiaIliid, (popMyBaHHs aJITOPUTMY BiJIIOBi/II Ha MOPIBHSHHSA Ta iHII
JIOT14HI omepaii Ta siCKpaBe LTI0CTPYBaHHsI 3 BUKOPUCTAHHSIM Bi3yaJIbHUX, ayliaJbHUX O3HAK.

The Nucleus contains the cell's genetic

Puc. 4. Ckpinu modinbhux 000amkie i3 yumonozii

Kepytouuch BuieBkazaHUM, BBOKAEMO, L0 cepell TAKUX 3aBJaHb MOXKYTh OyTH: 10 (1)-ro ckpiHy — 3p00iTh CBOL
3ayBaskeHHS MO0 (PyHKIIOHATBHOTO PO3MEKYBAHHS €HIOILIA3MAaTHIHOTO PETUKYIYMY, YH NOIIBHE HOTo 300pa-
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JKCHHSI B MEKaX JIOJIaTKy; JI0 (2)-Tro CKpiHy — KWW THIT KJIITHH 300pakeHU Ha eKpaHi, OOTPYHTYHTE CBOIO BIJIIO-
BiJib; J10 (3)-TO CKpiHY — pO3MIsSHBTE OYNOBY s/Ipa Ha eKpaHi. BkaxiTh, iIKi HETOYHOCTI MICTHTB HOTO 300paKeHHSI.

Pasowm i3 KII sk 3aci® opraizaiii aJaniTHBHOTO HABYaHHS B HAIIOMY JIOCHI/DKCHHI PEKOMEHIOBaHA CHCTEMa
MIPOAYKTUBHHUX 3aBAaHb 13 3aCTOCYBAaHHAM HAOYHO-IpadiuHuX noAaTkiB. CIIOIydeHHS i 4epryBaHHS TpPaaWIIii-
HUX 1 KOMIT IOTEPHHX 3ac00iB, SIK CB1I4aTh HAyKOBO-METOANYHI Tpami [16], € eeKTUBHUM MiAX0IOM B OpraHizarii
HaBYaHHS 3aranoM. Tak, peanizaui€io MisIbHICHOTO MiAX0My B MeXKaX alallTUBHOTO HaBYaHHS CTYACHTIB Oioyorii
€ oprasisallis HaBUaHHS 3ac00aMM CUCTEMH JOMOMIXKHHUX HAOUHO-TpaidHUX JOAATKIB, PO3poOIeHUX 1010 (yH-
JlaMEHTATbHUX JUCIHUILUIIH 3 Oionorii (kiiTHHHA 010JIOTis, TeHETHKA, €BOJIIOIIIHE BYCHHSI Ta €KOJIOris). 30KpeMa,
y AaHOMY BUMaJAKy (puc. 5) B Kypci «LluTonoris» mig yac BUBYeHHS TeMH «OpraHizalii craJKkoBOro amnapary Kii-
TUHW» Y JICKIITHOMY MaTepiaji Take 3aBIaHHS CIPSMOBAHE HAa TaKi PHCH «KIIIOBOCTI» CTYHICHTIB-O10JIOTIB, SIK
nepeBary BizyasiabHOT (00pa3Hoi) iHdopMarlii, pparMeHTapHICTh Ta MO3aTYHICTh KapTHH CBITY [14]. Binnosigaumu
MPUIOMaMH TIOJI0 TUIACTHYHOCTI iX 0COOIMBOCTEH MHCIICHHS € CTBOPCHHS OJIOK-CXeM Ta IHIIMX rpadigHux odpa-
3iB Ta 3allOBHECHHS (PaKTHYHHUX, CMHUCJIOBUX, JIOTTYHUX MPOTAIHH Yy BUBYCHOMY ITOHSTTI, SIBUIII 3 PI3HUX JKEpe
iH(popMalii.

Bynosa

Po3mip

Puc. 5. Xapakmepucmuxa siopa

Tak, HacTynHui npukian (tadbmumgt 1) nos’si3anuii 3 KypcoM «Lluronorisy mix yac BuBdueHHs Temu «[lomin kiri-
THH», BUBYAIOYH SIKY, MOXKJIMBE BUKOPHCTAHHS Takoi (JOpMH 3aB/aHb, 1[0 CIOPSMOBaHA Ha TPAHCHOPMAIIO TaKOi
PHCH «KJIIOBOCTI», SIK BUCOKA MIBUJAKICTH CIIPHUHATTS Ta MOBepXHEBa 00poOka iH(opMmarii [14]. BianosigHum
METOAMYHHUM MPUHAOMOM 3 ypaxyBaHHSIM MO3ai4YHOIO MUCJICHHS B IAHOMY BHIIAJIKy BUCTYIIA€ 3a[IOBHEHHSI OITOPHOT
TaOJHII 31 3MICTOBUMH MTPOTATMHAMHU.

Ta6mmis 1
IlopiBHsVIBHA XapaKTePUCTHKA MIiTO3Y i Melio3y
Ne TToka3HuK 11 TOPIBHSHHS MiTto3 Meiio3
Pucu noxibHocTi
1 ITo Tuny nineHus
2 3MEHIIEeHHS KUIBKOCTI
Puicu BigMiHHOCTI
1 Tlo kinpKOCTI IiTEHD
2 2 4
3 2n2c nc
4
5 ITo piBHIO pekoMOiHalil reHeTHYHOI iHGopMaii

Jemro inmmii npuknazg (TeKCT 1) cTocyeThes Kypey «3aranabHa KOJIOTishy MiA yac BUBYCHHS TeMu «biornenosn
SIK IPUPOJHI YIPYITyBaHHS», JaHUH MPHUKIAT TEKCTY 3aBAaHb (TEKCT 1) CIpsIMOBAHUM Ha Taky pHCY MO3ai4HOCTI
MUCJICHHS, SIK ()parMEeHTapHICTh Ta MO3aiuHICTh KapTHH CBITY [14]. MeTonn4HUM NPHIOMOM IONIO iX TpaHCc(op-
Mallii € 3aroBHEHHS (DAKTUUHUX, CMUCIIOBUX, JIOTIYHUX MPOTAJIUH Y BUBUCHOMY MOHSTTI, SIBUIL 3 PI3HUX JKEpell

iHpopmaii.
Texcm 1. Biomuunuii Kpyzoooic
JKusa peuosuna ( ) — npodyyenmu, 1 pedyyeHmu — YMEOPuid JNAHYIOS HCUB-
nenns ( ), AKULL Yyepe3 HeNCUBY PedOBUHY — MIHEPAIbHI CNONYKU — 3AMKHY8Cs 6 Kono. Biomooi
CUHMEe3Y8ANU OP2AHIYHT PEYOBUHU 3 HEOP2AHIUHUX, ix mpancgopmysanu, a
PO3KAA0ATU 00 MIHEPANbHUX CROLYK, Ki NOMIM 3HO8Y CHONCUBATUCS 0714 npoyecie cunmesy. 3 NOMOKy

DPeYosUH Y YboMY KO YmEopuecs
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BucunoBku. [IpoBenene 10CmiKeHHS 1a€ MOXKIIMBICTb CTBEPKYBATH:

— BIPOBaPKEHHS 1H(MOPMALIIHHOT MATPUMKH y (HaXxoBy MiATOTOBKY MaHOyTHIX y4UTENiB 0i0J0TiT 3yMOBJICHO
0COONMUBOCTSIMH MUCJICHHS CyJacHUX CTY/ICHTIB;

— pI3HOBHJIAMH TaKOI MIITPUMKH € KOMIT FOTepPHA IMIATPUMKA 1 3aC00M MOOUILHOTO HaBUAHHS, SIKI CIIOJTyYa-
FOTBCS 13 CHCTEMOIO JIOTIOMIKHUX HAOYHO-TpadivyHMX JIOJATKIB;

— CcKJIaJ1 3ac001B iHpOpMAIIHHOT M ITPUMKH Pa30M i3 CHCTEMOIO MPOJYKTUBHUX 3aBllaHb CIIPSMOBaHI Ha TPaHC-
(hopMalrliro puc «KJIIMOBOCTI» Cy4aCHUX CTYJCHTIB — MalOyTHIX y4HUTENiB O10JI0Tii;

— BIJMOBIIHO /IO ITUX PUC y MeXax (QyHIAMEHTAIBHUX O10JIOTIYHUX TUCIHUIUTIH 3M1HCHEHUH 100ip BiMOBII-
HUX METOJAWYHMX MPUHOMIB II0JI0 OpraHi3ailii HaBYaIbHO-0CIIJHUIIBKOT JiSUTBHOCTI.

[NoganpunM HAIPSIMOM JOCTIKEHb € PO3pPOOIECHHS METOAUYHUX MPUIIOMIB 13 3aCTOCYBaHHIM 3ac00iB XMap-
HOTO HaBYAHHS ITi]] YaC MPOEKTYBAHHS HABYAIIbHO-I0CIII IHUIIBKOT JiSUTbHOCTI MaiiOy THiX yuuTeniB 6ionorii y daxo-
BOMY CTAHOBJICHHI B IPOIIECi aIalITUBHOTO HABYAHHSI.
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Solona Yu. O. Application of informational support at the time of design of research activity of future teachers
of biology in adaptive education conditions

The introduction of information support in the professional training of future biology teachers is due to the peculiarities
of contemporary students’ thinking. The presence of the mosaic type of thinking of students-biologists has been experimentally
confirmed by previous own studies. The above phenomenon gives impetus to the substantial reform of the content of education.
In this way, the modernization of higher education in accordance with the requirements of today is the organization of adaptive
learning by means of designing educational and research activities of students «clip». One of the principles of such training
is the individualization of knowledge, which is realized through the introduction of means of information support as a leading
means of training a specialist, in particular, a teacher of biology. Varieties of such support are computer support and mobile
learning tools that interfere with the system of traditional auxiliary visual graphic applications. Accordingly, the components of
computer support are virtual biological laboratories and workshops, cloud learning tools, author's training sites as auxiliary
information resources of distance learning and the means of organizing independent work of students. Organization of produc-
tive activity of students is one of the external factors of adaptive learning. The foregoing is implemented through the design of
teaching and research activities of students through means of information support. The structure of information support along
with the system of productive tasks is aimed at transforming the features of «clip» of modern students - future biology teach-
ers. In accordance with these features, within the framework of fundamental biological disciplines, a selection of appropriate
methodical methods for the organization of teaching and research activities was carried out. The task of such techniques is the
plastic transformation of the «clip» thinking of students-biologists toward its logic.

Key words: «clipy thinking, adaptive learning, designing of research and development activities, information support,
computer support, virtual biological laboratories and workshops, author educational sites of teachers, means of mobile learning.
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Cmeonwk C. B.

KOHIENIISA ®OPMYBAHHSA MPOD®ECIMHOI KOMIIETEHTHOCTI
B MAWBYTHIX ®AXIBIIB 3 NIIPUEMHUILITBA, TOPTIBJII TA BIPKOBOI TISAJIbHOCTI

Dopmymioemvcst ocHosHuil 3micm deiniyii «KoHyenyiny, HOOAHO a8MOPCbKe GUSHAUEHHSA NOHAMMA (KOHYenyia GopmysanHs
npogeciiinoi KomnemeHmHoCmi 6 MatlOYmHix Qaxieyis 3 NIONPUEMHUYMEA, MOP2iGti Ma OIPIHCOB0T DIATLHOCIIY SIK 83AEMONOB A3AHUX
enemMennie nedazoeiyHol cucmemi, Wo CPAMOBAHT Ha Peai3ayilo Memil U 3a60aHb OC8IMHbOI DiSILHOCHIE 8 KOHMEKCMI cmyneHesoi
ocseimu. Enemenmamu osnauenoi cucmemu cmanu MemooonoiuHi nioxoou, RPUHYUNU, Memoou, KOMIOHEHMU, NOKAZHUKY Md PIGHI.

Memoio cmammi € 06Ipynmyeants KoHyenyii opmyeants. nPoQeciiHol KOMnemeHmHoCmi 6 MauOymHix gaxisyie 3 nio-
npUEMHUYMEA, mopaieni i Oipocosoi disibHocmi 6 cucmemi cmynenesoi ocgimu. 3a60anHs 00CTIONCEHHs: POSKPUMU OKpe-
Mi CKIaOHUKY KOHYenyii ¢hopmyeanHs npoghecilinoi KomnemeHmnHocmi 8 MauOymHix axieyie 3 niOnpUEMHUYMSA, 8USHAYUMU
QuOaKmu4ni ma cneyupiuni npuHyunu i O0TPYHMy8amu eeKmueHicmy 3aCmocy8anHs Memoois K CKIAOHUKI8 KOHYenyii.

3’scosano npunyunu y cghepi suwoi oceimu, oudaxmuuni ma cneyugpiuni. /s nioeomosxu Mauoymuix gaxieyie 3 nionpuem-
HUYMBA BU3HAYEHO NPUHYUNY HACMYNHOCHI 8 CUCeMi CIYneHegol 0c8imu, €6poneizmy Ha OCHOSI YKPAIHCbKOI i0eHmuyHoCmi;
inmezpayii, mexnonozizayii ocgimHbo20 npoyecy, npogecionanizayii. Poskpumo mpaouyiini i iHHo8ayitiHi Memoou HadYaHHsA
SIK CKIAOHUKU KOHYenyii hopmyearnts npodecitinol KomnemeHmnocmi 6 Maubymuix (haxieyis 3 nionpuemMHuymea, mopeieii ma
0ipoico6ol disibHoCmi. Buokpemieno memoou camocmiunoi (00ciioHuybKkoi) pobomu cmyoeHmis: memamuyHi npoeKmu, aieo-
pummizayis (inousioyanvha poboma Ha catimi agmopa «byob kpeamusHumy), «6opKuton», memoo npoghecitino2o 00crioNHCceHH:
6 pamkax Mixcnapoonux npoexmis. Ceped iHHOBAYIUHUX — MenOO NPOeKMIi8, WKAAA OYMOK, KOnipatimuHe, paghm, cmopume-
JiHe, 3akapnamcobKull exoHOMIYHUL Kaetl0OCKON, Kelcy, azniomunayii, Kpocen, mema-niax, oiamanm 9, cemanmuuna nagy-
MUHKA, COKPAMIBCbKE ONUNMYBAHHS, CRALAX, MAHOMeNniHe, PiutboyH, npogheciiino-opichmosani iepu, mooenioéants. Hasederno
NPUKIA0 3ACMOCY8AHHS Kelc-Memoody Ha 3anammsx i3 oucyuniinu « Texnonoziiy (mooynv «Ilionpuemnuymeoy).

Kntouosi cnosa: konyenyis, Konyenyis ¢hopmyeants npoeciinoi KomnemeHmuocmi 8 MauOymuix axisyie 3
nionpuemHuymea, mopeieii ma 6ipaicogoi OisibHOCMI, NPOPeCciina KOMNEMEeHMHICMb, CIMyNneHesa 0csimd, neddaz2o2iuna
cucmema, npuHYUNY, Memoou HaAgUAaHH, Kelc-Memoo.

MopgentoBaHHsI OCBITHBOTO TPOIIECY 3 METOI0 iITOTOBKH Maﬁ6yTHix (haxiBILIiB € MPIOPUTETHUM Y KOHTEKCT1
pean13au11 KOMIIETEHTHICHOTO mifaxomy. st 3a0e3reueH sl eTariB MOJCIIOBAHHS BKpail BayKIIHBO 06rpyHTyBaTI/I
KOHIICTILIIO (bopMyBaHH;[ npodeciiiHoi KoMIeTeHTHOCTI. [IOHATTS «KOHIEMIIis» € 0araToaceKTHUM 1 po3msiia-
€TBCS 3 TIO3UIIH menaroriku i dinocodii. HamMu BuB9aeThCs 03HaueHa AediHIMis SK Megaroridyaa npoodiema. 3a
C. T'oHyapeHKo, KOHIIETIIISI — 1€ «CHCTEeMa IMOMIS/IIB Ha T€ UM 1HIIE NIeIaroridyHe sIBUIIE, TPOIIEC, CIIOCi0 PO3YyMiHHS,
TIIyMa4eHHS SKAXOCh TEaroriYHNX SIBUII, TOJIN; MPOBigHA 1J1es menaroriaaoi Teopii» [8, ¢. 177]. ¥ koHTekcTi
JOCITPKEHHSI PO3TIISIAETHCS KOHIIETITS (hopMyBaHHS TPOQECiitHOT KOMIIETEHTHOCTI B MalOyTHIX (haxXiBINB 3 Iij-
MIPUEMHUIITBA, TOPTIBIi Ta Oip>KOBOi AiSNTBHOCTI. AKTYaJBHICTH i 3yMOBIIEHa po3poOiaeHHSIM HOBUX CTaHmapTiB
BUIIOT OCBITH ¥ BUMOTaMH ChOTOJICHHSI.

VY mpotieci aHajizy HayKOBO-NIEJAroriyHoi JliTteparypy 3 O3Ha4eHOi MpoOiIeMu HaMH 3°sICOBaHO, IO B OKPEMHUX
HAayKOBUX PO3BIIKaX PO3KPUBAETHCS KOHIEMISI MiTOTOBKYA MaiOyTHIX (haxiBLiB 3a PI3HUMHU HampsMaMu. 30Kpema,
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