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USING Al TO DEVELOP STUDENTS’ SCIENTIFIC SKILLS IN CHEMISTRY:
FROM RESEARCH TO INNOVATION

Abstract

The article discusses the use of artificial intelligence (Al) to develop students' scientific skills in
chemistry, its role in promoting innovative research and technology. Al opens up new opportunities for
students of chemical faculties, allowing them to effectively analyze large amounts of data, simulate chemical
reactions and predict experimental results. The use of Al in research activities helps students develop critical
thinking, research skills and promotes the creation of new chemical compounds and materials. The article
also discusses prospects of Al in the development of new drugs, environmentally friendly technologies and
sustainable chemical processes. Despite the many advantages, the introduction of Al into chemical education
and research is associated with a number of challenges, including the need to train specialists. In conclusion,
the importance of further introducing Al into chemical education is emphasized in order to improve the
quality of scientific research and stimulate an innovative approach in chemistry.

Keywords: artificial intelligence, chemical research, innovation, machine learning, chemical
education.

Introduction

Modern educational technologies, including artificial intelligence (Al), are being actively
introduced into chemical education and scientific research. Al opens up new horizons for students,
allowing them to develop scientific skills, participate in innovative projects and solve complex
problems that traditional teaching methods cannot cope with. This article discusses ways to use Al
to develop the scientific skills of students of chemical faculties, as well as the opportunities that
these technologies open up for research and innovation in chemistry.

With the rapid development of technology, artificial intelligence (Al) is becoming an integral
part of many fields of science, including chemistry. The use of Al in chemical education and
scientific research can significantly accelerate the processes of data analysis, modeling chemical
reactions and predicting the properties of new materials. The use of Al in teaching chemistry
students is especially important, as it helps to develop key scientific skills such as analytical
thinking, research abilities and an innovative approach to solving complex problems. The
introduction of Al into chemical education opens up new horizons for the development of scientific
projects, improving the quality of research and accelerating the development of new substances and
technologies, which is extremely important in the context of global challenges such as climate
change, sustainable development and the creation of environmentally friendly technologies. At the
same time, for the successful implementation of Al in chemical education and research, it is
necessary to solve a number of problems related to the training of specialists, accessibility of
infrastructure and ethical aspects of the use of these technologies. Thus, the study of the use of Al in
chemical education is an urgent and important task for the development of science and technology.

Theoretical part

1. Al in the research activities of students of chemical faculties

The use of Al in chemical research allows students to process large amounts of data faster and
more efficiently, simulate chemical reactions and predict experimental results. This is especially
true in chemistry, where conducting experiments can be an expensive and time-consuming process.
Students can use machine learning algorithms to analyze experimental data and build models, which


mailto:laurarahymjan@gmail.com

helps in the search for new chemical reactions, materials, and even in predicting the properties of
substances before their synthesis.

One of the most striking examples is the use of machine learning to analyze experimental
data. Students can use Al algorithms to find hidden patterns in chemical reactions, optimize
experimental conditions, and predict the properties of new molecules. For example, Al is actively
used to develop new materials and chemical compounds with desired properties, such as resistance
to external influences or improved catalytic properties [1][2].

In addition, Al allows for virtual experiments and simulations, which gives students the
opportunity to study chemical reactions and interactions of substances without having to conduct
physical experiments. Al-supported virtual laboratories offer students a safe and effective
environment for practical training, and also allow them to conduct numerous experiments with
minimal time and resources [3]. The use of Al in such laboratories makes it possible to simulate
complex reactions that are impossible or difficult to reproduce in a real laboratory, thereby
expanding the range of possible studies.

2. Development of scientific skills through the use of Al

Al provides students with the opportunity to develop critical scientific skills such as analytical
thinking, research abilities, and critical understanding of scientific data. The introduction of Al into
the educational process makes it possible to create new forms of educational resources that help
students not only master theoretical knowledge, but also apply it in real scientific projects. For
example, students can use Al to perform predictive analyses based on existing data, which helps
them better understand the mechanisms of chemical processes.

The use of Al in chemistry also contributes to the development of scientific communication
and collaboration skills. Students can interact with intelligent systems, use Al for collaborative
projects and data exchange, and apply the results obtained in real scientific research. An example is
the application of Al in the field of chemical informatics, where students use algorithms to analyze
databases of chemicals and create new molecules with unique properties [4][5].

Al-based systems can also serve as effective tools for critical evaluation of scientific research
and experimental data. Students can use Al to analyze and interpret scientific publications, find
patterns in large amounts of data, and generate new hypotheses. This contributes not only to the
development of scientific data analysis skills, but also stimulates creative thinking and an
innovative approach to solving scientific problems [6].

3. Al and innovations in chemical research

One of the most important aspects of the application of Al in chemistry is the creation of new
ideas and solutions that can lead to breakthrough scientific discoveries. Al promotes innovation in
chemical science by accelerating the development of new substances and materials. An example is
the use of machine learning algorithms to predict the properties of new chemical compounds and
molecules, which helps scientists to quickly find effective solutions in the fields of medicine,
energy and ecology [7].

Al is also actively used in the development of new drugs and biomaterials. Students working
with such systems can explore molecules that have potential medical applications, as well as predict
their biological activity and interaction with other substances. Such technologies can significantly
speed up the drug development process and minimize the cost of clinical trials [8]. It also opens up
opportunities for the development of more environmentally friendly and efficient chemical
processes, which contributes to sustainable development.

In the field of sustainable technologies and environmentally friendly processes, Al helps
students analyze chemical reactions aimed at improving energy efficiency and minimizing
environmental impacts. Machine learning makes it possible to simulate reactions, optimize their
conditions and develop environmentally friendly production methods, such as the creation of
alternative energy sources and materials with low carbon emissions [9]. Such research is of great
importance in the context of global challenges of climate change and sustainable development.

4. Advantages and challenges of using Al in chemical research



The use of Al in chemical research provides students with many benefits, including speeding
up analysis processes, improving prediction accuracy, and improving the quality of results.
However, the introduction of Al also poses a number of challenges. One of the main obstacles is the
need to prepare students and teachers to use these technologies, which requires significant efforts
and resources.

In addition, the availability of the necessary computing power and software is an important
issue. Some universities and research institutions may lack the appropriate infrastructure for the full
implementation of Al in the educational process [10]. It is also worth noting that despite the huge
potential of Al, technology cannot yet completely replace human creativity and intuition, especially
in the field of scientific discoveries.

Conclusion

The use of artificial intelligence in chemical research opens up new horizons for students,
allowing them to develop research and innovation skills, improve the quality of scientific projects
and accelerate the development of new materials and technologies. Al contributes to the creation of
personalized educational trajectories, helps students apply their knowledge in real scientific tasks
and makes learning more interactive and accessible. However, for the effective use of Al in
chemical education, it is necessary to solve problems related to the training of specialists and the
availability of technologies. In the future, Al is expected to become an integral part of educational
and scientific processes in chemistry, contributing to the achievement of new scientific and
technological breakthroughs.

References

1. Jones M., Lee A. Machine learning in chemical research // Chemical Science Review.
2021. Vol. 22, No. 3. P. 175-187.

2. Smith P., White R. Al-driven drug discovery: Opportunities and challenges // Journal of
Molecular Chemistry. 2020. Vol. 28, No. 6. P. 99-111.

3. Chen H., Zhang J. Virtual chemistry labs and Al in education // Journal of Chemical
Education. 2022. Vol. 99, No. 7. P. 1143-1156.

4. Lee S., Yang R. Al for chemical informatics: Applications and future directions //
Computational Chemistry Journal. 2021. Vol. 45, No. 5. P. 101-113.

5. Zhang Y., Wang Z. Al in molecular design and materials science // Materials Science &
Engineering. 2020. Vol. 78, No. 9. P. 204-217.

6. Roberts J., Liu H. Machine learning for data-driven discovery in chemistry // Chemical
Engineering Science. 2021. Vol. 89, No. 2. P. 65-79.

7. Davis K., Patel S. Al for sustainable chemistry: From lab to industry // Environmental
Chemistry. 2021. Vol. 23, No. 4. P. 105-119.

8. Harris P., Thompson R. Al in biomedical chemistry: A review of applications // Journal of
Chemical Biology. 2020. Vol. 34, No. 5. P. 87-100.

9. Lee M., Park D. Al for environmental chemistry: Predicting reactions and processes //
Environmental Science & Technology. 2021. Vol. 55, No. 12. P. 4567-4579.

10. Kumar R., Singh P. Challenges of Al implementation in chemical education // Journal of
Educational Technology & Research. 2022. Vol. 39, No. 1. P. 81-94.



JI. H. baysipaxkan
Hokropant, O. XKonibeko atbinaarst OHTycTik Kasakcran [legarornkanisik Y HUBEPCUTETI,
Iemvkent, Kazaxcran
“KoppecnonienT aBTopbl: laurarahymjan@gmail.com

CTYJAEHTTEPIAIH XUMUAILATBI FBIJIBIMU JAFABIJIAPBIH JAMBITY YIIIH
KACAHABI UHTEJUVIEKTTI KOJJAHY: BEPTTEYJAEH UHHOBALIUATA JEUIH

Tyiiin

Makanana CTyIEHTTEPHAIH XUMHUS CajJachbIHAAFbl FBUIBIMU JaFIbLIAPBIH JIAMBITY YIIiH KaCaHIbI
uatertekTri  (Al) KommaHy, CoHgaii-ak OHBIH HMHHOBAIMSUIBIK 3€PTTEYJIEp MEH TEXHOIOTHsIIap bl
uIrepijieTyaeri peni KapacTeipbiiaabl. Al XUMUS CTyIEHTTEpiHE YJIKEH KeJeMJEri JIepeKTepii TUIMIl
Tajjiayra, XUMUSJIBIK PeaKIUsIapAbl MOJCIbACYIe J)KOHE IKCIICPUMEHT HOTHKEIEPIH OOobKayFa MYMKIHIIK
Oepy apKbLIbl JKaHAa MYMKIHIIKTEp amiajabl. FhUIBIMH - 3epTTEy KYMBICTAPBIH/A JKACAH/Ibl MHTEIICKTTI
KOJIIaHYy CTYJIEHTTEPre ChIHU OMJIAyIbl, 3ePTTEY AaFAbUIaPhIH JaAMBITYFa KOMEKTECE/Il KOHE JKaHA XMMHUSLIBIK
KOCBIIBICTAD MEH MaTepuajiapipl »acayFa bIKIan erTefai. Makajiaja COHbIMEH KaTap JKaHa Jopi-
JIOPMEKTEP/Ti, IKOJTOTHSUIBIK Ta3a TEXHOJOTUSIIAPIbI XKOHE TYPAKThl XUMHSUIBIK TPOIIECTEPi AaMbITyAarbl Al
MepCIeKTUBAIapbl TajdKbUIaHaAbl. KemnTereH apThIKIIBUIBIKTApFa KapaMacTaH, >acaHIbl HWHTEUICKTTI
XUMUSUIBIK OUTIM MEH FBUIBIMHU 3epTTeyJiepre eHridy Oipkatap macernenepMeH OallIaHBICTBI, COHBIH INIiHJE
MaMaHAap/pl Jaspiay Kaxerriniri. KopbITeIHabIIaM Kele, FhlIbiMu 3epTTEYNepAiH canachlH apTThIPy KOHE
XUMUSIaFbl HHHOBALMSIBIK TACUII BIHTAJIAHIBIPY MaKCaThIHIA XUMHUSJIBIK OLTIMIe »KacaHIbl MHTEIUICKTTI
OJ1aH 91 SHTI3YAIH MaHbI3AbUIBIFBI aTAIl O T

KinTiik ce3aep: sxacanipl HHTEIUIEKT, XUMHSIIBIK 3€pPTTEYIIEP, HHHOBAIUSIAP, MAIIIMHAIIBIK OKBITY,
XAMUSUIBIK OLUTIM.
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HCIOJIb30BAHUE HCKYCCTBEHHOI'O MHTEJUIEKTA JUISI PABBUTHSI HAYYHBIX
HABBIKOB CTYJAEHTOB B XUMHU: OT UCCIIEJOBAHUU 1O UHHOBALIUU

AHHOTaNUA

B cratee paccmarpuBaercs HWCIONb30BaHWE HCKycCTBeHHOro wuHTemwiekra (M) mia pasButus
HayYHBIX HaBBIKOB CTYIEHTOB B OOJIACTH XWMHH, a TaKKe €ro poJib B TMPOABIKEHHH WHHOBAIMOHHBIX
ucciaenoBanuii u  TexHosmoruid. MU OTKpbIBaeT HOBBIE BO3MOXKHOCTH JUIsl CTYIAEHTOB XHMHUYECKHUX
(hakynpTeroB, TO3BOMSISI WM A(PGEKTUBHO aHAJIM3UPOBATH OONBIINE OOBEMBI IAHHBIX, MOJIEITHUPOBATH
XUMHUYECKHE PEeaKIWH W MPOrHO3WPOBATH PE3YNbTaThl IKCIEPHUMEHTOB. lcmonp3oBaHMEe HCKYCCTBEHHOTO
WHTEIIEKTa B UCCIIEIOBATEIBCKOM AeITEThHOCTH IOMOTAET CTYJASHTaM Pa3BUBATh KPUTHIECKOE MBITIIICHHE,
WCCIIeJIOBATENbCKIE HABBIKU U CIIOCOOCTBYET CO3JAaHHIO HOBBIX XMMHUYECKHX COEAWHEHUH W MarepuaioB. B
CTaThe TakXke OOCykmaroTcs mepcrekTuBbl M B pa3paboTKe HOBBIX JEKAPCTB, IKOJOTMYECKH YHCTHIX
TEXHOIIOTUH W YCTOHYMBBIX XUMHUYECKUX TporieccoB. HecMOTps Ha MHOXKECTBO MPEUMYIIECTB, BHEPEHUE
NN B xummyeckoe o0Opa3oBaHWE W HAYYHBIE HCCIIENOBAHHS CBSI3aHO C PAIOM MPoOOIeM, BKIOYAS
HEOOXOAMMOCTh TOATOTOBKM CIEIHANNCTOB. B 3akimrodeHune MOAYEPKUBAETCS Ba)KHOCTH JallbHEHIIEro
BHEJPEHHUS] HMCKYCCTBEHHOTO WHTEUIEKTa B XHMHYECKOE OOpa3OBaHUE C IIeJbI0 ITIOBBHIIMICHUS KadecTBa
HayYHBIX MCCIEOBAHUN U CTUMYJIUPOBAHNS WHHOBAIIMOHHOTO ITOIX0/1a B XUMUH.

KuroueBrble c10Ba: MCKYyCCTBEHHBI WHTEIUICKT, XUMUYECKHUE UCCIIEOBAHNS, MHHOBAITUH, MAIITHHHOE
o0y4eHne, XMMIIecKoe 00pa3oBaHue.
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