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LMS MOODLE CAPABILITIES FOR PREPARATION OF EDUCATIONAL
MATERIALS FOR CHEMICAL AND PHARMACEUTICAL COURSES

Meta po6oTH — TIpeJICTaBUTH 0CBiJ aBTOPiB 1{of0 HasarompkeHHss CIO Moodle st Ti;roTOBKY HaBUa/IBHUX MartepiasiB 3 KypciB
ximivyHOro Ta (hapMar|eBTUIHOTO CTIpsIMyBaHHS 3 BUKOPUCTaHHIM fofaTkis (rariniB) WIRIS asist tekcroBoro pefakropa ATTO CIO
Moodle.

OcHoBHa yactuHa. IligKpecsieHo BOXIMBICTh iHbopMaTH3alii MeguuHoi ocBiTH. IToKa3aHO aKTyasbHICTB 3aCTOCYBaHHS BiJIbHO-
PO3IOBCIOZPKYBAHOTO ITPOrpaMHOro 3abe3rneueHHs 3 BiZIKpUTUM KOZOM INpH iHdopMarH3aliii HaB4anpHOro npolecy MefuuHoro BH3.

TTokasaHo fociz Bukopucrands CIO Moodle B [IBH3 “TepHoMinbChKUiA JepXaBHUN MeAUUHUI yHiBepcuTeT iMeHi 1. 5. Topba-
uyeBcbkoro MO3 Ykpainu”.

711 poBeieHHs A0C/i/I)KeHHsI PO3TOPHYTO TeCTOBe Cepe/lOBULLe Y BUIVISI/L BIpTyaIbHOI MalllMHU B MepexkHoMY Kiactepi TIMY, Ha
sIkoMy Oyr1o BCTaHOBJIeHO afiantoBaHy A. B. CemeHueMm 3rigHo 3 Bumoramu TIIMY Bepcito CIIO Moodle, mig kepyBaHHSIM cepBepHOI
Bepcii OC Ubuntu.

IMpoanasnizoBano MoxxuBocTi aganTariii CIIO Moodle o ocobmuBocTei HapuaLHOTO TIPOLIECY TIPU BUK/IAJAHHI OKPEMUX JUCLIUIUTIH
Ta KypciB, 30KpeMa SIK XiMiYHOro Ta ¢apMarieBTHUHOrO, TaK i MareMaTH4HOTro CIpsIMyBaHHs. BCTaHOB/IEHO OKpeMi CKJIafHOILi Npy
3actocyBanHi MoBH TEX ay1s1 miiroToBKY HaBuansHUX MatepianiB CIIO Moodle.

3anpornoHoBaHO BUKOPUCTaHHs Habopy foaatkis (rariniB) WIRIS zist TekctoBoro pesakropa ATTO /151 i ;TOTOBKY HaBYaIbHUX
MarepiasiB, 0 MiCTATh XiMiuHi Gopmyu Ta cxeMu peakLiii.

IToka3aHo mporjec HamarompkeHHs: CIIO Moodle asist Bukopucranus Habopy mariniB WIRIS gnisi TekcroBoro penakropa ATTO.
ITpezcTaB/ieHO pe3y/IbTaTH Y 0CKOHAIEHHS ITPoLieCcy Po3poOKM HaBUa/IbHUX MaTepiastiB 3 KypciB XiMiyHOro Ta hapMarieBTHUHOro Cripsi-
MyBaHHs 3 3aCTOCYBaHHSIM BKa3aHHX IulariHiB. HaBezieHO npuKiaz po3poOKH OCBITHBOTO KOHTEHTY, 110 MiCTHTb XiMiuHi popmyiy, i3
3acTocyBaHHSIM MOX/IMBocTel miariHiB WIRIS y TekctoBomy pegaktopi ATTO CO Moodle. ITokasaHo criocib CTBOpeHHs JBOMipHHX
TIpe/ICTaB/IeHb XiMiYHUX CTPYKTYP Ta npoekuiii ®imepa 3acobaMu BKa3aHOTO Bi3yasbHOTO peJjakTopa.

BucHoBku. IIpe/icTaBieHo repeBary BUKOpUCTaHHS AofatkiB (ruiariniB) WIRIS gyist tekctoBoro pegakropa ATTO COO Moodle
7SI TTiITOTOBKY HaBYaIbHUX MaTepiasiB 3 XiMiuyHUX Ta ¢apMal[eBTUUHNX JUCLIMIUIIH, 10 MIiCTSTh BEJIUKY KiIbKiCTh XiMiYHUX (OpPMYIT
Ta CxeM peakLiii. ApryMeHTOBaHO IepCreKTUBHICTh 3acTocyBaHHs MoBY TEX z1s mifroroBku npodeciiiHol JoKyMeHTaLlii 3 BeTUKOIO
KiJIBKiCTIO XiMiUHMX (hopMyTT.

KurouoBi cjioBa: MeiuHa ocBiTa; iHdhopMauiliHi ccTeMy; HaBUa/IbHI MaTepiany; pefjaryBaHHs XiMiuynux ¢popmys; Moodle; WIRIS;
ATTO; TEX.

The aim of the work — to present an authors’ experience of the LMS Moodle configuration for educational materials preparation for
chemical and pharmaceutical courses through usage of MathType plugins by WIRIS.

The main body. The role of the information technologies in the education process of the medical universities is reviewed. An
open-source software application as an important part of the modern approach to the medical education is signed. The experience of
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the Moodle learning management system implementation, adoption and support in the Ternopil State Medical University named after
I. Ya. Horbachevsky is presented. Specific requirements of the open source LMS Moodle software usage for teaching of chemical and
pharmaceutical courses are discussed.

The configuration of Bitnami-based LMS Moodle test instance is presented. The approaches for educational materials preparation for
chemical and pharmaceutical courses by usage of different LMS Moodle extensions and plugins are compared. Difficulties of the TeX
typesetting language usage by medical and pharmaceutical faculties are denoted.

The manual for the procedure of the LMS Moodle adoption and configuration process for the usage of MathType plugins by WIRIS is
given. The results of improvement of the process of educational materials preparation for chemical and pharmaceutical courses through
usage of MathType plugins by WIRIS are offered. An example of development of the educational document with numbers of chemical
formulas is shown.

Conclusions. Benefits of LMS Moodle MathType plugins by WIRIS educational materials preparation for chemical and pharmaceutical
courses are presented. Prospective usage of the TeX language for development of professional documentation with large numbers of
chemical formulas is recommended.

Key words: medical education; information systems; educational materials; chemical formulas editing; Moodle; WIRIS; ATTO; TEX.

Bcryn. BrnipoBagkeHHs iHhoOpMalliiHUX TeXHOJI0-
rifi Ta 3aco6iB HaBUaHHA € HeoOXiJHOI CKI/IaJJOBOIO
JIJIsl CTAaHOBJIEHHSI CyYaCHUX MeToAuK GesnepepBHOI
OCBITH. 3aCTOCYBaHHSI BiIbHO-PO3TOBCIO)KYBaHOTO
rporpaMHoro 3abe3neuenns (I13) i3 Biakputum ko-
JIOM — Ba>KJIMBUI KOMITIOHEHT Cy4acHOro MifxoAy Ao
peasnizallii HaBuaJBLHOTO Tpoliecy B MeAuuHii (ap-
MalleBTUuHi#) ocBiTi [1].

Indbopmatuzariisi MeauuHoi (papMalieBTUUHOT) OCBi-
TH I'PYHTYEThCS Ha BIIpoBakeHHi [13 iHdopmariiitHux
cucteM (IC) KepyBaHHS HABYa/IbHUM MPOLIECOM Ta Ha-
BuasibHUMM MaTepiasiamu (CKH uu LMS — Learning
Management System; iHia Ha3Ba — CJO — cucrtema
avcraHuiigoi ocsitu ). CIO Moodle (https://moodle.
org/) € nigepom cepep 13 CKH/CAO 3 Bigkputum
KOJIOM.

Y HaBua/ibHOMY MpoLeci TepHOMIJIbCHKOTO JiepyKaB-
HOTo MeIMYHOTO yHiBepcuteTy imeHi I. . Topbaues-
cekoro C/1O Moodle BukopucToByeThcs 3 2006 p. [2].
Harpsimku 3actocyBanHsa CIIO Moodle B TAMY mno-
CTiliHO PO3IIMPIOIOTHLCS 3 METOHO 3a0e3reueHHst iHGop-
Mal[iliHOi MiJTPUMKU Cy4aCHUX HaBYa/IbHUX METOUK
TMiArOTOBKY MalOyTHiX creriasmicTis [3-7].

CytreBoto niepeBaroro CII0O Moodle € MokuBiCTb
PO3IIMPeHHs (PyHKLIIOHATbHHUX MOX/TUBOCTel CUCTEMU
3a /IONOMOroro 30BHiMHIX gofaTkiB (https://moodle.
org/plugins/), 110 3abe3mneuye aganTarito gaHoi CJO
[0 0COONMMBOCTElN HaBYa/IBHOTO TPOLECY TIPH BUKJIA-
JlaHHI criellia/IbHAX AUCLIUILIIH Ta KypciB [6—12], Ha-
TIPUKJIaZ, 17151 BUBUEHHS:

— XiMiuHMX AuCUUILITIH: https://moodle.org/plugins/
index.php?q=chemistry;

— MaTeMaTW4yHUX gucumruiid: https://moodle.org/
plugins/?q=math.

Meta po0oTH — TIpe/iCTaB/IeHHS A0CBily aBTOpPiB
o0 HamarofpkeHHss CJO Moodle anst migroToBKu
HaBYa/JbHUX MaTtepiajiB 3 KypciB XiMiuHoro ta ap-
MaL[eBTUUHOTO CHPSIMyBaHHS 3 BUKOPUCTaHHSM [I0-

natkiB (ruiariniB) WIRIS f1s1 TekcTOBOrO pefjakTopa
ATTO CO Moodle.

OcHoBHa uactuHa. TecToBe cepe/joBULLE A/ 0-
CTipKeHHsT 0yJ/10 peasti3oBaHO y BUITISAAI BipTyabHOI
MaimHy (BM) y mepexxHoMy kiactepi TAMY [1].
Ha BM 0Oysi0 po3ropHyTO CepBep Mif yIpaB/liHHSIM
OC Ubuntul6LTS, 3 BCTaHOB/IEHOIO aJalITOBAHOIO
A. B. Cemenuem ang sumor TIMY Bepciero CAO
Moodle (https://github.com/semteacher/moodle).

COO Moodle mporioHye [Ba 3arajbHUX MiJX0qu
o0 odopMIIeHHsI HaBYa/IbHUX MarepiasiiB, 1[0 To-
BUHHI MicTUTH XiMiuHi hopmynu (https://docs.moodle.
org/34/en/Chemistry/Biochemistry):

— BUKOPHCTaHHS HOTallil Ha 0CHOBI MoBH TeX;

— BCTAHOBJIEHHS PO3LLUMPEHb/TIJIATIHIB.

Po3rnsiHemo ix feTasbHillle.

Moea TeX (http://tug.org/), 3arouatkoBada B 1978 p.
Donald Knuth sk 3aci6 komm’toTepHOi BepCTKU Mare-
MaTUYHUX TEeKCTiB, Ha CbOTO/IHi € MOBHOL[{HHOIO MOBOIO
TporpaMyBaHHsI — iHCTPYMEHTOM TTi/ITOTOBKU Tpode-
CiliHOI JOKyMeHTallii B 0aratb0X HAYKOBHX rajTy3six. 30-
KpeMa, OTiepaTopy MOBH /Ial0Th MOK/IMBICTh peiaryBaTy
XiMiuHi (hOpMYITH ITPAKTUIHO OY/b-sIKOI CK/IaqHOCTI [12].
3a3HaurMo, 1110 NP [IbOMY HeoOXifHe BUKOPUCTAHHS
JI0JaTKOBHX TaKeTiB po3IMpeHb, Harpuksiafa ppchTEX.

COO Moodle migTpumye TekctoBuii QiabTp As
MoBu TeX (https://docs.moodle.org/34/en/TeX_
notation_filter#Site_administration_settings), 1110 g0-
3BOJIsSI€ BKJ/IIOYATH BiJTIOBiJHUI KOHTEHT y TEKCTOBY
YyacTUHY OyJb-SIKUX HaBUaJbHUX Matepiamie. ITpoTe,
Kpim nepeBar, BukoprcTanHs B C[10 Moodle moBu TeX
TIOB’s13aHe TaKOX i3 JesTKUMH TPYAHOIIaMH:

— ITpaBWIbHE Ha/lallTyBaHHS (QibTPiB, KOMITOHEHTIB
Ta IakeTiB 10aTkoBUX 0ibmioTek [10] BUMarae yuacri
BHUCOKOKBa/Ti(hikoBaHOTO ajMiHiCTpaTOPa;

— npocdecopchbKo-BUKIAAALBKANM CK/aJ, TOBUHEH
OBOJIOZITU CMHTAKCHMCcOM MOBH TeX Ta J0AaTKOBUX
6ibmioTtek (puc. 1).
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Puc. 1. TligroroBka ximiuHoi ¢hopmynu B TekcTroBomy peaktopi CIO Moodle Ha moBi TeX Ta ii BinoOpaxeHHs.

Ilnaeinu oaa CAO Moodle. JokymenTanisi CJO
Moodle (https://docs.moodle.org/34/en/Chemistry/
Biochemistry) ripornoHye mnepesiik mariHiB s Bi-
3ya/IbHOI ITiITOTOBKU 300pa’keHb XiMiuHUX (hOPMYIIL.
OpHak 6inbllia yacTHHA BKa3aHUX IJIaTiHiB abo 3acTa-
pina, abo 6GinbIiie He MiATPUMYETHCS pO3POOHUKAMH,
i ToMy He mipaiftoe B cyuacHux Bepcisx C1O Moodle.
Haripuknaz, narid JMol (https://moodle.org/plugins/
filter_jmol) gyt 3D-Bi3yasnizariii XiMiuHUX CTPYKTYp He
OHOBJIIOBABCS OiJibIlle 2 POKIB, Ta He MPALIOE y BEPCisx
CIO Moodle > 3.1.

ABTepHAaTHBOIO € TI/IaTiHY, 1[0 NPU3HaueHi /1 BU-
KOPHUCTaHHSI B IKOCTI CK/1aJOBUX KOMITOHEHTIB TEKCTO-
Bux peaakropiB C/IO Moodle — HoBiTHROTO ATTO (5
riarinis: https://moodle.org/plugins/?q=chem%?20
type:atto) Ta KinacuuHoro TinyMCE (1 minaris https://
moodle.org/plugins/?q=chem%?20type:tinymce). ITo-
TpU 1X HEBEeIWKY KiJIbKiCThb, BCi HasiBHi B MeEpeIiKy
T/IariHy — poOOTO3/aTHi.

Ilnazinu WIRIS. Ha oCHOBIi BHIIleCKa3aHOro, Ta
BpaxOBYIOUH pekoMmeHjaliii poboru [11], ans 3a-
Oe3redyeHHsT MOX/IMBOCTI e(eKTUBHOI TTiATOTOBKK B
CIO Moodle TAMY HaBua/bHUX MaTepiasiiB 3 XiMiu-
HUX Ta apMaLeBTUYHUX AUCLUILIIH, Oy/0 BUOpaHo
MigXiJ i3 BUKODUCTAHHSIM iHTePaKTHBHOTO Tijiari-

Ha WIRIS pnst TekcroBoro pefakropa CIO Moodle
(https://moodle.org/plugins/atto_wiris, € CK/1aZloBOIO
Habopy iHCTpyMeHTiB orjiHioBaHHS 3HaHb WIRIS
math & science (https://moodle.org/plugins/browse.
php?list=set&id=66).

Bukopucmanusa naazinie WIRIS 01 nideomoeku
HaeuaabHUX Mamepianie

ITnarin WIRIS gns pefaryBaHHs MaTeMaTUUHUX Ta
XiMiuHUX (OPMY/ CKIaAa€ThCs 3 2 KOMIIOHEHTIB, sIKi
cnig BcranoButu B CJO Moodle:

— niarina MathType (https://moodle.org/plugins/
atto_wiris);

— dinbTpa KouTeHTy MathType filter (https://moodle.
org/plugins/filter_wiris).

[Ipouec BcTaHOB/IEHHS BKA3aHUX [IAriHIB BK/IHOYAE
TaKi KPOKHU:

— BCcTaHOB/IeHH (inbTpa KoHTeHTy MathType filter;

— BCTaHOB/IeHHsI T1ariHa MathType fi/1s1 TeKCTOBOTO pe-
nmaktopa B C/IO Moodle (Atto abo TinyMCE BiarioBi/Ho);

— aKTuBaLis ¢ifbTpa BMicTy (puc. 2) B HajallTy-
BaHHsX (Settings — Site administration — Plugins
—Filters — Manage filters);

— BUOIp JOCTYNHUX pefakTopiB BMicTy (puc. 2) B
HajamTyBaHHsX (Settings — Site administration —
Plugins — Filters — Math & Science by WIRIS).

Manage filters

Admin bookmarks =10
Eilter Active?

Settings -0 Wiris On -

FcTity names auto Tmking Disabled =

P Wy profile settings

¥ Site administration Disabled -

[£] Motifications

[£] Registration

[Z3] Advanced features
Users

¥ Courses

¥ Grades

¥ Location

P Language

~ Plugins
[Z2] Plugins overview

Algebra notation

Convert URLs into links and images Disabled -

Database auto-linking Disabled -

Display emoticons as images Disabled -

Email protection Disabled -

Glossary auto-linking Disabled -

HTIML tidy Disabled -

Multi-Language Content Disabled -

Activity modules

¥ Blocks Multimeria nlunins Nisahler -

Order Apply

- Math & Science by WIRIS

Math editor

filter_wiris_editor_enable

Default: Yes

Chemistry editor Default: No

filter_wiris_chem_editor_enable

Calculator Default: No

filter_wiris_cas_enable

Puc. 2. HanamryBanns niarinis WIRIS: ¢inerpa Ta OCTYTHUX pejakTopiB KOHTEHTY.

¥ TekcroBomy pefaktopi CIIO Moodle mobass-
FOTbCSI KHOIIKU [1J151 Bi3ya/IbHOTO peJjaryBaHHs MaTeMa-
TUYHUX Ta XiMIUHKUX QOPMYJT | = ¢ |, 1[0 KepyroTh
riepeMUKaHHsIM MaHesiel iHCTPYMeHTIB i cialifiepoM 3
TepioZIMUHOI0 Tab/IHIIEI0 XIMIUHKX eleMeHTiB (puc. 3).

174

YacTrHa yMOBHUX [103HAYeHb, 1110 BAKOPUCTOBYIOTBCS
TpY HaMMCaHHi XiMiuHMX GopMys, po3MillieHa Ha Ia-
HeJIsIX IHCTPYMeHTIB Arrows Ta Greek, letters
and numbers (puc. 4).

ISSN 1681-2751. MEIMYHA OCBITA. 2018. Ne 4



JIOCBI/T 3 OPTAHI3ALJII HABUAJ/IbHOI POBOTH

Puc. 3. [Tanens iHcTpymeHTiB Chemistry penakropa MathType.
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Puc. 4. YMOBHI IT03HaueHHs! //1s1 CXeM peakliiii Ha maHesi iIHCTPyMeHTIB Arrows .

BisbIin getanbHa AOKYMEHTALlisl /711 KOPUCTYBaua  Bi3yastisarlii 3-BUMipHUX CTPYKTYyp. 3acobu poboTH 3
HasiBHAa Ha CcalTi po3pobHuKiB ruiariHa (http://www.  2-D npoekijisiMu Takoyk 0OMeXKeHi: CITifi 3aCTOCOByBaTH
wiris.com/en/editor/docs/manual). [TpyK/aj BUKOPHC-  eJieMeHT “Tabiuiia” /171 moOy10BY JBOMIPHUX TIPe/i-
TaHHS MOK/TMBOCTEH JIaHOTO TIariHa MpH Mi/ITOTOBIi  CTaB/IeHb XiMIiUHKUX CTPYKTYp abo mpoekiiii dirmepa
HaBYa/IbHUX MaTepiasiB M0Ka3aHO Ha PUCYHKY 5. 3a-  (puc. 6). A oT moOyyBaTH IOBHOL[iHHY MPOeKLifo Xe-
3HAYMMO, 1110 TIIariH He Mae 3aco0iB /7151 po3po0ku Ta  yopca, HhaKTUIHO, HEMOYKITHBO.

v WIRIS editor - math toolbar
¢ WIRIS editor - chemistry toolbar

(B |[X B @ « ~][a][B 1 u|lz = =|[w ¢

The removal of ethanol from the human body, through oxidation by alcohol dehydrogenase in the Jiver,

is limited.

ADH

CH3CH,OH + NADY CH3CHO + NADH + HT

Hence, the removal of a large concentration of alcohol from blood may follow zero-order kinetics.

dlA
k=4l pa= ke + 4]
at
This means that alcohol leaves the body at a constant rate, rather than having an elimination half-life.
n(2)
R

E[AF% = A=A and ty,,=

body p img 4

Puc. 5. [Ipuknaz 3actocyBaHHs pefiakropa MathType by WIRIS f14 niiroToBku HaBuaibHUX MarepiasiB.
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Puc. 6. TToOyznoBu Ta pe3y/bTar BifoOpakeHHs

JIBOMiDHOT0 TIpejcTaB/ieHHs1 (OpMyJIH MOJIOYHOT

KUCJIOTH 3 BUKOPUCTAHHSIM eJ/IeMeHTY “Tabsuiist”
penakropa MathType by WIRIS.

BucHoBKH. B po00Ti IIpe/icTaB/IeHO pe3y/IbTaTH aB-
TOPIB 110710 YAOCKOHAJeHHs MPOoLieCy HalaroJyKeHHs
CO Moodle fij1s1 miATOTOBKY HaBUa/IbHUX MaTepiasiiB
3 XiMiuHUX Ta (papMal|eBTUUHUX AUCLUILIIH, 1110 Mic-
TATh XiMiuHi hopMysu Ta cxemu peakiiiid. [TpoaHarti-
30BaHo HasiBHiI B CIO Moodle 3acobwu /151 i ITOTOBKU
TaKUX JOKYMEHTIB. BKa3zaHO TpyJHOLL TPy 3aCTOCY-
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