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The article goal is to examine the actual state of the use of electronic resources in teaching chemical disciplines, as well
as to justify common approaches to the expedient choice of means of information and communication technology for learning.
To achieve this goal, the following methods were used: questionnaire, survey of experts to determine the real state of the use
of electronic resources in teaching chemical sciences; classification of available electronic resources to rank their expe-
dience; computer testing to determine personal characteristics of the educational process participants and statistical methods
using SPSS software package to interpret the experimental data obtained. The statistical analysis included a comparison of
samples, data validation, dispersion tests for statistical significance difference (ANOVA package), and correlation analysis
for metric (Pearson’s statistics) and rank (W Kendall’s statistics) variables. The actual state of the use of e- resources in
teaching chemical disciplines was studied. Various parameters, such as functionality, demand for the use of a given resource
in accordance with expert’s opinion and correlations with students’ preferred learning styles, were used for the classification
of e-resources and for the identification of several groups for further analysis. A significant discrepancy between the neces-
sary provision of learning process with e-resources and the real state of the problem was established on the base of experts’
opinions. Two important aspects of the contradictions were revealed, namely the teachers recognize the need of usage of
different types of e-resources but do not use some of them in their practice. The appraisal of expediency of the use of certain e-
resources is significantly different from the viewpoint of students and faculty. This creates prerequisites for reducing the effec-

tiveness of the use of e-resources.
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Introduction

Nowadays the educational community faces the am-
bitious goal to ensure the high quality of higher education.
The implementation of information and communication
technologies (ICTs) into all areas of educational activities
is still of the key priority. Despite the undoubted advan-
tages of ICT, such as facilitation of understanding and
learning, visualization of information, automation of
computing processes and creating the conditions for stu-
dents’ independent work, the issue of the efficiency of
learning chemical disciplines with the use of ICT still
remains understudied. The introduction of ICT into the
teaching process at universities is complicated by both
weak elaboration of the didactic basis and lack of practi-
cal recommendations for its effective use in teaching
Chemistry.

The pace of technological expansion passes ahead of
processes of psycho-pedagogical understanding of the
consequences of ICT implementation. Reorganisation of
traditional teaching forms based on ICT faces the problem
of teachers’ unpreparedness and lack of skills. Therefore,
the opportunity for improving the efficiency of ICT-based
teaching process is not entirely realised yet.

Researchers pay a lot of attention to the issue of im-
proving the quality of education in the field of chemistry.
The role of informatisation of the educational process was
discussed by many researchers in their scientific papers
[1-5]. The organisation of ICT-based learning was in-
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tended to create the necessary prerequisites for strength-
ening the fundamental component in teaching Chemistry
and providing professional orientation of content of
chemical disciplines. Various opportunities to improve
students’ understanding of chemical materials through the
use of ICT were considered in the studies of both domes-
tic and foreign scientists [6-14].

However, many studies deal with contradictory as-
pects of the effective application of dynamic visualisa-
tions, interactivity dual effect, etc. For example, the con-
tradiction between advanced opportunities to comprehend
complex chemical concepts with the use of computer
modelling and impossibility of using these resources in
the course of learning chemistry were revealed
[15].Therefore, the issue of effective application of ICT to
training in chemical disciplines still remains unresolved.

The aim of the article is to clarify the current state
and potential expediency of the use of electronic re-
sources (e-resources) in teaching basic chemical disci-
plines as well as to develop a general approach to the
optimal selection of ICT means for teaching Chemistry at
universities.

To achieve the aims of the paper, the following
methods were used: questionnaire surveys; expert survey
to determine the real state of application of the e-
resources for teaching chemical disciplines to students;
classification for ranking the available e-resources; com-
puter testing to determine personal characteristics of the




educational process participants; and statistical methods
with the use of SPSS software package to interpret the
experimental data obtained. The statistical analysis in-
cluded samples comparison, data validation, dispersion
tests for statistical difference significance (ANOVA pack-
age), and correlation analysis for metric (Pearson’s statis-
tic) and rank (Kendall’s W statistic) variables.

The work was performed at
Oles Honchar Dnipropetrovsk National University
(DNU). E-resources which seemed to be expedient for
learning basic chemical disciplines, such as inorganic,
analytical, physical, and organic chemistry, were defined
on the basis of the interrogation of teachers and students.
The expedient e-resources were compared with those ones
which had been really used during previous years of
learning each discipline. The results obtained have made
it possible to determine the state of the progress in appli-
cation of e-resources in teaching Chemistry. The compari-
son of expedient resources with the ones used before
made it possible to select the most relevant e-resources
for the further analysis of their necessity and effectiveness
in the educational process.

In total, 46 fifth year and MA course students of the
Faculty of Chemistry of DNU were involved in the sur-
vey. Simultaneously, 18 teachers, professors or associate
professors of the Faculty of Chemistry, were questioned.
All they have at-least 5-year teaching experience of the
above-mentioned basic chemical disciplines.

The attitude of teachers and students towards differ-
ent e-resources was assessed on the basis of the survey
results. The survey involved answering two questions,
namely to define the e-resources expedient for application
in learning and to assess the state of the progress achieved
after the real use of e-resources in teaching. The content
of each basic discipline was divided into 15-18 educa-
tional units in accordance with its curriculum.

Both students and teachers were asked to rate their
attitude towards the necessity and rationality of using a
particular resource in teaching/learning each educational
unit. The respondents had the opportunity to assess their
preferences using two-point (0 or 1 point) system. The
null result shows that the respondent does not consider the
resource as a necessary means in learning of a given unit.
One point shows that the resource is considered as the
expedient one for the studying of a given unit. The ques-
tionnaires without any answers were not included into the
processing of the survey results.

In addition to rating e-resource expediency, the teachers
were asked to assess the current progress in resource use on
the basis of their personal academic experience. The ques-
tionnaires of teaching staff were statistically processed with
the use of Kendall’s W test in order to determine the degree
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of consistency of experts’ opinions. The values of concor-
dance coefficients (W) were calculated with the use of the
statistical package SPSS [16]. The calculated value
W =0.837 at significance level of p <0.001 proves the pres-
ence of the very strong consistency between the responses of
the surveyed. It makes it possible to consider the results of
the survey to be objective evidence.

When processing the filled in questionnaires, the scores
given to a resource by respondents were firstly averaged for
each educational unit. Then the unit’s average scores were
repeatedly averaged for the discipline as a whole to calculate
the grade point average for the given resource in relation to
the given discipline. Students’ expedience ratings and teach-
ers’ estimations for expedience and real use were processed
separately. Therefore, the following grade point averages
were calculated and used for the further analysis: Students’
Average Score of Expediency (SASE), Teachers’ Average
Score of Expediency (TASE), and Teachers’ Average Score
of Usage (TASU).

In addition, the students were tested by Felder-
Soloman’s Index of Learning Styles Questionnaire [17;
18] to identify the preferred learning styles. The compari-
son of the results of Felder-Soloman’s tests and resource’s
grade point averages has made it possible to divide all
educational e-resources into two groups which are appro-
priate or inappropriate to preferred learning styles respec-
tively. Available correlations between the revealed pref-
erences in the learning styles and in e-resources are used
for the resource selection optimisation for teaching Inor-
ganic, Analytical, Physical, and Organic Chemistry.

The list of e-resources under consideration divided
into 11 groups by similarity is shown in Table 1. In addi-
tion, the numbers of the students’ preferred learning styles
which demonstrate clear correlations with students’ atti-
tude to given resources are also shown in Table 1.

All characteristics of the studied e-resources were es-
timated separately for each discipline. The use of the
common approach, which is described in detail for inor-
ganic chemistry, allowed us to compare data obtained for
different disciplines.

Discussion

Application of e-resources to teaching Inorganic
Chemistry. In the questionnaire, the course of Inorganic
Chemistry was divided into 16 topics compiled in accor-
dance with the existing curriculum. Totally 41 e-
resources, which can be used in classrooms, were identi-
fied in the course of preliminary analysis. The values of
TASE were used as the key indicators of resource de-
mand. These values reflected the relative numbers of
subjects during the course in which a resource was con-
sidered to be expedient for teaching.
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Table 1.
List of e-resources divided into groups with indication of the numbers of students’ influencing learning styles
No E-resource No. of styles (*)
Static resources
la Pictures & photographs 3
1b Graphs 3
1c Diagrams 3
1d Circuitry 3
le Tables 3
Animation
2a 3D models 1
2b Process animation on microlevel 1
2c Process animation on macrolevel 1
Video
2d Video of experiment 1
2e Video of natural process 1
29 Video of real-world example 1
2h Video excursion to works 1
Audio
11 Audio recording of text 0
Quantum chemistry
3a Calculation of molecule parameters and energies 3
3b Molecule structure visualisation 3
3c Study of reaction mechanism n/a
3d Study of NMR, IR & UV spectra of compounds 3
Virtual laboratory
4a Virtual lab to perform practical work 1
4b Virtual lab to work with equipment 1
4c Virtual reality models 1
Data processing
5a Laboratory system with gage sensors 1
5b Software-based statistical data manipulations n/a
5¢c Webinar 0
5d Podcast n/a
Internet & communication
6a Wiki 2
6d Video/audio conference 0
6b Forum 1
6e Chat 0
69 Twitter 0
6h E-mail 0
6c Search engine 1
6f Educational databases 0
Information assistance
7b Digital journals n/a
7c E-books n/a
7d Encyclopaedia n/a
Ta Hypertext, webpage 3
Instructional materials
8c Instructional software 0
ad E-textbook 0
8a Manual for self-tuition 1
8b Simulator (exercises, games, etc.) 1
8e Media library of visual aids 0
Educational software
9a Realisation of chemical problems 0
9b Simulation of kinetic behaviour of system n/a
9c Determination of parameters of complex reactions n/a
ad Thermodynamic calculations 0
of Mathematical simulation of experiment 0
%h Table processor 0
Supervisory control system
10a Ready-to-use test for various topics 0
10b Test shells 0

* n/a —not available
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Fig. 1 Number of e-resources used in teaching Inorganic (a), Analytical (b), Physical (c),
and Organic (d) Chemistry as a function of teachers’ average scores of expedience (TASE)

Figure 1 shows a histogram illustrating the number
of resources as a function of TASE. All curves demon-
strate clear bimodal distributions. Each of the two modes
can be approximated by the Gaussian curves of normal
distribution. Thus, all the e-resources can be conditionally
divided into two groups corresponding to the resources
with high and low TASE. For example, the mean scores
for these groups are 0.54 and 0.24 for Inorganic Chemis-

Instructional software

Ready-to-use test program
Search engine

try. The border between these peaks is located near
TASE =0.4.

The first group includes the most popular resources
used in the teaching of more than 50% of all subjects.
Such resources can be called universal (Un). The rating of
these popular resources in accordance with their TASE is
given for Inorganic Chemistry in Fig. 2a.
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Fig. 2 Ranks of universal (a) and specific (b) e-resources use in teaching
Inorganic Chemistry on the basis of teachers’ average scores of expedience (TASE)
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The second group consists of the resources with lower
ratings. A more detailed analysis shows that they can also be
divided into two subgroups. A number of the resources were
given rather low experts’ scores for all units of the discipline,
which results in a low TASE. They can be considered as
universal resources by their nature but all they are of low
priority. They are represented at the bottom of the Fig. 2a.
The use of these resources is not critical for teaching a given
discipline. Therefore, they may not be considered when
determining the optimum set of e-resources.

The rest of resources (Fig. 2b) also have a rather low
TASE but they demonstrate different performance in
individual educational units. For a number of topics, such
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resources gain low scores in accordance with experts’
estimations. For other topics, they demonstrate a high
priority. They can be considered as specific (Sp) re-
sources which are of high importance in teaching some
specific topics. Obviously, the importance of specific
resources increases in going from teaching basic disci-
plines to teaching special courses.

Comparison of SASE, TASE and TASU for individ-
ual universal resources with TASE > 0.4 and all specific
resources are shown in Table 2. The higher the differenc-
es between TASE and TASU are, the more problems in
teaching are expected.

Table 2.

Grade point averages(SASE, TASE and TASU)
for high-scored (TASE > 0.4) universal (Un) and all specific (Sp)
e-resources in learning Inorganic Chemistry

No E-resource Type SASE TASE TASU
11 Audio recording of text Un 0.12 0.40 0.00
10a  Ready-to-use test Un 0.94 1.00 0.62
10b  Test shell Un 0.29 1.00 0.62
8c Instructional software Un 0.24 1.00 0.62
ad E-textbook Un 0.88 1.00 0.62
8e Media library of visual aids Un 0.06 1.00 0.62
7c E-book Un 0.89 0.80 0.61
7d Encyclopaedia Un 0.88 0.61 0.22
2a 3D model Sp 0.45 0.22 0.06
2b Process animation on macrolevel Sp 0.49 0.18 0.01
2d Video of experiment Un 0.19 0.54 0.14
2e Video of natural process Un 0.26 0.56 0.02
29 Video of real-world example Un 0.28 0.52 0.00
4a Virtual lab to perform practical work Un 0.41 0.60 0.02
4b Virtual lab to work with equipment Sp 0.16 0.31 0.02
6¢ Search engines Un 0.83 0.80 0.03
8a Manual for self-tuition Un 0.24 0.60 0.02
8b Simulator (exercises, games, etc.) Un 0.24 0.60 0.02
la Picture & photograph Sp 0.75 0.51 0.42
1b Graph Sp 0.47 0.40 0.23
1d Circuitry Sp 0.65 0.71 0.60
le Tables Un 0.37 0.62 0.51
3b Molecule structure visualisation Sp 0.55 0.30 0.02
Ta Hypertext, webpage Un 0.18 0.41 0.22

Comparative study of e-resources in teaching basic
chemical disciplines. Similar to Fig. 2, ranks for universal
and specific resources were built for all other disciplines.
This makes it possible to determine the optimal structure
of e-resources for teaching each of the basic chemical
disciplines. E-resources of similar functionality were
combined into 11 resource groups to simplify their analy-
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sis (Table 1). The structures of expedient resources and
the ones really used in teaching are shown in Fig. 3a and
Fig. 3b respectively.

According to the Fig. 3a’, 5 of 11 available groups
cover more than 98% of the total number of e-resources
really used in teaching Inorganic Chemistry. A similar
situation is observed in teaching Physical (Fig. 3¢’) and




Organic Chemistry (Fig. 3d’). Under conditions of expe-
dient (optimal) resource use, the top five groups cover
79% in teaching Inorganic Chemistry (Fig. 3a), 82% in
Physical Chemistry (Fig. 3c) and only 77% in Organic
Chemistry (Fig. 3d).

In case of both real and expedient resource use, the
total share of visualisations in the course of Inorganic
Chemistry remains virtually unchanged (31-36%). How-
ever, the ratio of dynamic and static visualisations dra-
matically changes in favour of dynamic visualisations in
case of optimal resource use (Fig. 3a).

The similar situation is typical for static and dynamic
visualisations in teaching Physical Chemistry (compare
Fig 3¢’ and Fig. 3c). The real use of the internet and
communications, and static visualisations seems to be
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redundant in Physical Chemistry while dynamic visualisa-
tions and educational software are underestimated.

The use of the educational software together with
supervisory test programs amounts to 30-34% in inor-
ganic chemistry. In practice (Fig. 3a’), supervisory pro-
grams for control testing (21%) dominate over educa-
tional software (12.9%) while an inverse ratio is expected
for optimal resource structure (Fig. 3a).

The use of e-resources in teaching Organic Chemis-
try is characterised by the domination of static images and
lack of quantum simulation software compared to optimal
structure (Fig. 3d and Fig. 3d°).

In contrast to other disciplines, the difference be-
tween real and optimal resource structures is minimal for
Analytical Chemistry (Fig. 3b and Fig. 3b”).
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Fig. 3. Group structure of expedient (a, b, ¢, d) and real (a’, b’, ¢’, d’) use of e-resources in teaching Inorganic (a,
a’), Analytical (b, b’), Physical (c, c’) and Organic (d, d’) Chemistry
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The questionnaires were filled in by teachers and
students, so if estimates of both sides coincide with each
other, there is the possibility for the effective use of e-
resources. If there is no consistency, some prerequisites
for complications of educational process appear. The
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correlation between the responses of teachers and students
is shown in Fig. 4 for specific e-resources with SASE,
TASE > 0.05 and highly-scored (TASE > 0.4) universal
resources. The data are presented separately for universal
and specific resources.
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Fig. 4 Correlations between teachers’ and students’ average scores for universal e-resources with score >0.4 (a,
b, ¢, d) and specific e-resources with score > 0 (a’, b’, ¢’, d’) used in teaching Inorganic (a, a’), Analytical (b, b’),
Physical (c, ¢’) and Organic (d, d’) Chemistry

According to the teachers’ opinion, all resources
shown in Fig. 4 are expedient for use in the teaching
process. Based on such an approach, 24 e-resources were
identified as useful for the optimal teaching of Inorganic
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Chemistry. 17 of them are universal and necessary for
teaching of almost all units (Fig. 4a), and 7 resources are
specific by nature (Fig. 4a’). They are expedient in the
learning of a limited number of topics. In contrast, only




10 universal and 4 specific resources are currently used in
real educational process.

As follows form the comparative analysis of the sur-
vey results, the attitude of teachers and students towards
the individual resources is quite different. This may lead
to the reduction of their effectiveness.

The resources with similar attitudes of teachers and
students are located in the vicinity of the diagonal that is
conventionally depicted as a shaded band in Fig. 4. These
resources are equally perceived by teachers and students
that makes their application easier.

The resources located below the band are relatively
less valued by the students than the teachers. Therefore,
they have little chance of being applied in practice. On the
contrary, the resources located above the band are more
preferred by the teachers than the students. Therefore, in
educational practice they are used more often than the
other ones. However, they are not accepted by the stu-
dents very well that can complicate their application and
reduce their efficiency.

High scored (TASE > 0.4) specific resources and all
universal resources can be defined as the important ones
for learning. The comparison of the results obtained for
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various disciplines showed that the total number of impor-
tant resources is relatively stable and for all disciplines it
varies in a rather narrow range from 18 to 24 resources.
However, there is a significant difference in their struc-
ture, namely the shares of universal and specific resources
change pronouncedly (Fig. 5a). The largest number of
universal resources is expedient for application in Inor-
ganic Chemistry and this number decreases in going from
Inorganic to Physical Chemistry.

As known from the structural and logical scheme of
teaching, the level of specialisation is enhanced with time
of studies. This is reflected in the logics of construction of
chronological sequence of chemical disciplines teaching.
The largest number of general theoretical problems is
considered at the beginning of studying Chemistry in the
course of Inorganic Chemistry which is often divided into
two parts entitled General and Inorganic Chemistry. On
the contrary, Physical Chemistry curriculum contains
much more lessons dedicated to specialised subjects. With
enhancement of specialisation of basic disciplines, the
demand for specific resources is also enhanced, as is seen
from Fig. 5a.

ST

Inorganic Analytical Organic Physical
Basic chemical disciplines

Inorganic  Analytical  Organic Physical
Basic chemical disciplines

Fig. 5. The numbers of universal and specific e-resources (a) and teachers’ and students’ grade point averages
(SASE, TASE and TASU) (b) in learning basic chemical disciplines

Figure 5b compares the average scores of e-
resources on the basis of the students’ and teachers’ sur-
veys. A high degree of compatibility of the students’ and
teachers’ assessments of SASE and TASE is observed for
Organic and Physical Chemistry while a pronounced
difference is seen for Inorganic and Analytical Chemistry.

The difference between expedient and real use
(TASE and TASU) is rather high for all disciplines that
reduces the efficiency of applying e-resources in teaching
chemical disciplines at universities. A technology dedi-
cated to the integration of methods, forms and means of
ICT, which takes into account students’ preferences in
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both e-resources and learinig styles, was developed to
prevent reducing the effectiveness of e-resources usage
[19]. In particular, quantitative criteria for the optimal
selection of ICT means were proposed to take into con-
sideration the formed learning syle of a particular student
group. These criteria include an average score of the pref-
erence to a given e-resource calculated on the base of
sudents’ estimations and a difference between students’
and teachers’ assessments of SASE and TASE. The de-
veloped technology was experimentally tested for teach-
ing Inorganic Chemistry [20].




Conclusions

An essential discrepancy between the real and expe-
dient usage of e-resources in the educational process was
revealed. There are two important aspects of such a dis-
crepancy. Firstly, the teachers accept the necessity of
using various resource types but they do not use some of
them in the least. Secondly, the perception of some e-
resources is different for teachers and students.
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Temana Muxaiiniena /lepxau,

O0OKMOp neoazo2iuHux HayK, 0oyeHm Kageopu npomuciogoi gpapmayii,
Kuiscorutl nayionanvruil ynigepcumem mexHono2ii ma Ou3aimy,

eyn. Hemuposuua-/lanuenka, 2, m. Kuis, Ykpaina

EJJEKTPOHHI PECYPCHU Y HABYAHHI BA3OBUX XIMIYHUX JUCHUIIJIIH B YHIBEPCUTETAX
AKTyaJIbHICTh TEMH JOCIIPKCHHS 3yMOBJIEHA HEJIOCTATHHOIO PO3POOJICHICTIO NUIAKTUYHUX OCHOB ITiTOTOBKH
CTYZICHTIB 13 XiMii B ymMoBax iH(opmaTu3amii. Teopis Ta meTonuka npodeciiiHoi ocBiTH Hapasi He MOXE BIAMOBICTH Ha
3alMTaHHs, TIOB’43aHi 13 3a0e3MeUeHHsIM YMOB MiJBUIIEHHS e()eKTHBHOCTI HABYAHHS 13 3aCTOCYBaHHIM 3ac00iB iH(OP-
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MaIiiHO-KOMYHIKaIliHHAX TEXHOJOTii. MEeTOI0 CTaTTi € BHUCBITICHHS PEABHOTO CTaHy BUKOPHUCTAHHS EICKTPOHHUX
pecypciB y HaBYaHHI XIMIYHUX JUCHHUILTIH, & TaKOX OOTPYHTYBaHHS JOIIUIBFHOCTI Ta 3aralbHOTO IMiIXOXy IO BHOOPY
3ac00iB iHQOPMAIIHHO-KOMYHIKAIIMHAX TEXHOJIOTIHN A HaBuaHHs. )i MOCSTHEHHS IMOCTABJICHOT METH OYJI0 BUKOPH-
CTaHO HACTYIHI METOJM: aHKCTYBAHHI, ONIUTYBAHHS €KCIICPTIB /I BU3HAUYCHHS PEabHOTO CTaHY 3aCTOCYBAHHS CIICKT-
POHHHX pecypciB ISl BUKJIaJaHHS XIMIYHUX JTUCLUIUIIH; KiIacu]ikalis 118 paHXUPYBaHHS JOCTYIIHUX €JICKTPOHHHUX
peCypciB; KOMIT FOTEPHE TECTYBaHHS JJIsl BU3HAYCHHS OCOOMCTICHUX XapaKTEPUCTUK YUYACHHUKIB OCBITHBOTO MPOIIECY; a
TaKOXX CTATHCTHUYHI METOJIM 3 BUKOPUCTAHHSAM MporpaMHoro makery SPSS s iHTepriperarii oTpuMaHuX eKCIePUMEH-
TanbHUX NaHux. CTaTUCTHYHUI aHAJII3 BKIIFOYAB NOPIBHIHHS 3pa3KiB, MEPEBIPKY MaHUX, TUCIEPCIHI TECTH JUIS CTaTH-
ctryHOi 3HauymocTi pisHuL (maker ANOVA) i kopensuiiHui aHami3 ajas MeTpudHuX (cratuctuka [lipcoHa) Ta paH-
ropux (W cratuctuka Kenpamna) 3miHHEX. JIOCHIDKEHO peadbHWA CTaH 3aCTOCYBAaHHS CJIEKTPOHHUX PECypciB
y HaBYaHHI XIMIYHUX TUCHHIUTIH. Pi3HI mapameTpw, Taki Sk (QYHKIIOHAIBHICTH, TIOMAT Ha BHKOPHUCTAHHS PECYpCy Y
HaBYaHHI 3a OI[iIHKaMHU €KCIIePTiB, HASIBHICTh KOPEIALIN 3 TIEpeBAKAIOYNMU CTHIIIMA HaBYaHHS, OyJIM BUKOPUCTAaHI JJIs
kimacugikaii BCiX pecypciB Ha KiJIbKa TPYII sl TIOJATBIIOTO aHallizy. BcTaHOBIIEHO HasSBHICTh 3HAYHUX PO301KHOCTEH
MK OaxaHMM 3a0€3MeYeHHSIM CICKTPOHHUMH PECypcaMi MpOIeCy HABYAHHS Ta PeajbHUM CTAHOM [bOTO MHUTAHHS.
BusiBiieHO 1Ba BAXKJIMBUX ACTICKTH MPOTHPIYUS: BHKJIAa4i BU3HAIOTH HEOOXITHICTh 3aCTOCYBaHHS Y BUKJIAJaHHI Pi3HUX
TUIIB PEeCypCiB, 30BCIM HE 3aCTOCOBYIOUH JICsIKi 3 HUX Ha mpakTuii. OmiHKa TOIUTFHOCTI BUKOPUCTAHHS ICAKUX CIICKT-
POHHUX PECypCiB BHUKJIAJa4aMH i CTYJCHTAaMH CYTTEBO BiApI3HAEThCA. Lle CTBOpIOE MepenyMOBH Ui 3HWKCHHS eek-
TUBHOCTI BUKOPUCTaHHS €JIEKTPOHHHUX PECYpPCIB.

Kniouosi cnosa: Bumia oceita, 6a30Bi XIMi4YHI AUCIMIUIIHY, CTWII HaBYaHHS, 1HGOPMAaLiTHO-KOMYHIKaLliiHI TeX-
HOJIOT'11, EJIEKTPOHHI pecypcH.

Tamvana Muxaiinosna /lepkau,

O00KMOp neodazo2uieckux Hayk, 0oyeHm Kapeopvl npoMblUIIeHHOU papmayuu,
Kueescxutl nayuonanbhvlil yHueepcumem mexHono02utl u Ou3aina,

ya. Hemupoeuua-/lanuenxo, 2, 2. Kues, Yxkpauna

9JIEKTPOHHBIE PECYPCbI B OBYUYEHUU BA3OBbIM
XUMUYECKHUM JUCHUIIJIMHAM B YHUBEPCUTETAX

AKTyalbHOCTh T€MBI UCCIIeI0BaHHs 00yCIIOBIEHA HEIOCTaTOYHOM pa3paboTaHHOCTBIO TUIAKTHUECKUX OCHOB IO~
TOTOBKH CTYJICHTOB T10 XUMHH B YCIOBUAX HH(popMaTH3auuu. Teopust u MeToauka NpodheCCHOHAIBHOTO 00pa3oBaHus B
HACTOsIIee BpeMsI HE MOYKET HCUEPIIbIBAIOIE OTBETUTH HA BONIPOCHI, CBSI3aHHBIE C 00eCIieueHHeM YCIOBUM IJIS TOBBI-
ieHUs YPPEKTUBHOCTA O0yUYEHHS ¢ MPUMEHCHHUEM CPEICTB MH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHomoruid. [le-
JBI0 TAHHOW CTAaThH SIBIIICTCS M3YUEHHE PEabHOTO COCTOSHHS HMCIOJB30BAHUS 3JIEKTPOHHBIX PECYpCOB B OOYUCHHH
XMMHYECKUM JIUCIUILIMHAM, a TaK)Ke 000CHOBaHHE [EJIeCO00Pa3HOCTH U OOIIEro Moaxoza K BEIOOpY cpeacTB HH(OP-
MalMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH U1 00ydeHus. I TOCTIKEHNS TIOCTaBICHHON LeNN OBLITN MCHOIB30Ba-
HBI CIICAYIOIIME METOJbl: aHKETUPOBAaHHWE, ONPOC IKCIIEPTOB IS ONPE/ENICHHUs PEANbHOTO COCTOSIHUS NPHMEHEHUS
JIEKTPOHHBIX PECYPCOB JUIS MPENOoaBaHsd XUMUYECKUX AUCIMINUINH; KJIaCCU(HUKALUS IS pAaHXUPOBAHUS JOCTYITHBIX
JIEKTPOHHBIX PECYPCOB; KOMIBIOTEPHOE TECTHPOBAHUE VIS ONPE/IENICHHS JINYHOCTHBIX XapaKTEPUCTHUK YYACTHHUKOB
00pa30BaTENBFHOIO MPOIlEcca; a TaKXKe CTATUCTHYECKHE METOJB! C MCIOJIB30BAHMEM MporpaMMmHoro makera SPSS s
HHTEPIPETAlNH TOJTyUYeHHBIX IKCTIEPUMEHTAIBHBIX MaHHBIX. CTaTUCTUYECKUH aHAJIN3 BKIIOYAJ CpaBHEHHE 00pa3loB,
MIPOBEPKY AAHHBIX, TUCIIEPCUOHHBIE TECTHI JAJIS CTATUCTHYECKON 3HaUMMOCTH pa3HHUIlb! (makeT ANOVA) u xoppensnu-
OHHBIN aHaNM3 JUIL MeTpudeckux (cratuctuka [Tupcona) u panrossix (W cratuctuka Kennamna) nepemenssix. Mccie-
JIOBAaHO pEaJIbHOE COCTOSIHUE MPUMEHEHHUS JIEKTPOHHBIX PECYpCOB B OOYUYEHHH XUMHUYECKHM IUCIMILIMHAM. Pasmmy-
HBIE MTapaMeTphbl, TaKHue KakK (pyHKIMOHAIBHOCTB, CIPOC Ha MCIOJIB30BAHUE PECypca Mo OLEHKAaM 3KCIEPTOB, HAJMUYHE
KOPPEIALUA ¢ MPEATNOYTHTENBHBIMA CTHIISIMUA O0YYEHHsI CTYJJeHTOB, OBUTH MCIOIB30BaHbl JUTS KJIACCU(HUKALIH PECy P-
COB C BBIJICJICHHEM HECKOJIbKHMX TPYIII JUIS JalbHEHIero aHan3a. Y CTAaHOBJIEHO HAIMYME 3HAYUTEIILHOTO HECOBIIaie-
HUSI MEX/Ty HEOOXOANMBIM, 10 MHEHHIO 9KCIIEPTOB, 00ECIIEYEHHEM 3JIEKTPOHHBIMHU pecypcaMy Iporecca oO0ydeHus u
CYIIECTBYIOIIMM pPEabHBIM COCTOSIHHEM 3TOTO BOIPOCca. BBISABIEHBI /1Ba BAXKHBIX acleKTa MMPOTHBOPEUUS: IIPEToIaBa-
TEJIM MIPU3HAIOT HEOOXOIMMOCTh NPUMEHEHHS B INPENOJaBaHNM PA3IMYHBIX THIIOB PECYPCOB, IPH 3TOM BOOOIIE HE
HCTIONB3YIOT HEKOTOPBIE U3 HUX Ha IpakTuke. OIeHKa 11e1eco00pa3sHOCTH NIPUMEHEHNS HEKOTOPBIX 3JIEKTPOHHBIX pe-
CypCOB IIPEIOJIaBaTEISIMH U CTYACHTAMH CYIIECTBEHHO OTIMYAETCA. JTO CO3/1aeT MPEAIOCHUTKY IS CHIKECHHS dPdek-
TUBHOCTH MCIIOJI30BAHMUS 3JIEKTPOHHBIX PECYPCOB.

Knrwouesvie cnosa: Briciiee o0pa3oBaHue, 6a30BbIe XUMUYECKHE AUCIUIUTNHEI, CTHIN 00y4deHHs, HHPOPMAaIHOH-
HO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH, JIEKTPOHHBIE PECYPCHI.
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