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Abstract:The article analyzes the role of digital tools, methodological
approaches, and didactic possibilities in teaching chemistry in general education
schools based on modern information technologies, in particular, in the in-depth
study of the topic “Solution Concentration”. Also, examples and problems related
to the topic and the study of their solutions using modern means are highlighted.

Keywords:chemistry  education, information  technology, solution,
concentration, mass fraction, molar concentration, interactive methods, virtual
laboratories.

Aunomayusn: B cmamve auanusupyemcsi poib yupposvix cpeocms,
MemooudecKux no0xXo008 U OUOAKMUUECKUX BO3MONCHOCHEU 8 0OYVUeHUU XUMUU 8
06u;eo6pa306ameﬂbezx wKojaax Ha OCHoee COBPEMEHHbLIX qu)OpMaL;uOHHle
mQXHOﬂOZMﬁ, 6 yacmHocmu, 6 yZle6]Z€HHOM usyueHuu membsl ((KOHueHmpaL;uﬂ
pacmeoposy. Taxowce e6vloenennl npumeposlr u 361061111/!, C6BA3dHHblE C meMoﬁ, u
usyueHue ux pemeHuﬁ C UCNOIb3068AHUEM COBPEMEHHbBIX cpeécme.

Knroueewie cnosa: xumuueckoe 06pa306aHue, uH(j)OpMdquHHble mexHoJlocuu,
pacmeop, KOHUYeHmpayuA:, Mmaccoead OOJZ}Z, MOJAPHAA KOHYeHmpayuA:,
UHMEPAKMUBHbLE MEeMOObl, GUPMYATbHbLE 1AOOPAMOPULL.

Input. Knowledge of solutions and their concentrations, which are one of the

main components of chemistry, is of great importance in the practical activities of
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students. Concentration determination is a necessary skill in medicine, pharmacy,

the food industry, and other fields.

With the help of modern information technologies (IT), it is possible to increase
the effectiveness of studying this topic, especially strengthening theoretical concepts
through virtual experience.

Theoretical foundations of studying the topic of solution concentration

The concentration of the solution is determined by the following expressions:

1. Mass fraction (w)

Mgybstance

Mgotution

2. Molar concentration (C)

n
7
here:
n —amount of substance (mol);
I — volume of solution (liters).
3. Concepts such as molal fraction (X) and normality (N) are also introduced
to upper-level students.
Methods of teaching the topic based on information technologies
Visualization
— PhET Interactive Simulations - interactive laboratories for preparing
solutions and monitoring concentration;
— ChemcCollective is a virtual alternative to the chemistry laboratory.
Test and evaluation
Prepare online tests on Google Forms or Kahoot and track the results in real
time.
Automatic evaluation based on formulas using the AutoGradr program.

Animated graphics




Modern Scientific Research International Scientific Journal 2025
Volume 3 Issue 6 Impact Factor-8.4
Explain the molecular structure of substances using programs such as

PowerPoint + ChemDraw or molView.

Problems and their scientifically based solutions

Problem 1

How much NaCl is needed in 200 g of solution to prepare a 10% sodium
chloride (NaCl) solution?

Solution:

w = —Nacl Mygct = © * Mgopytion = 0,1-200 =20 g

Msolution

Answer: 20 g NaCl.
Problem 2

500 ml of solution contains HCI at a concentration of 2 mol/l. What is the mass
of HClI in it? (Molar mass of HCI = 36,5 g/mol)

Solution:
C=2 = n=CV=205=1mol
m=n-M=1-365=365g
Answer: 36,5 g of HCI.
Problem 3

100 g solution 15% KNO3 solution. What is the mass of water in the solution?
Solution:
If 15% KNOj3, the mass of the substance is:

Myno, = =100 =15 g
Myater = 100—15=85¢g
Answer: 85 g of water.
Recommendations and scientific and methodological conclusions

— Integration of the topic with physics, biology, and mathematics based on the

STEM approach increases the student's interdisciplinary knowledge;
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— Each theoretical part should include a corresponding virtual practice or
interactive task;

— Using platforms that encourage students to research independently (Khan
Academy, Coursera) increases motivation;

— It is recommended that at least several digital tools (simulation, test, video,
spreadsheet) participate in a single lesson.

Conclusion. Teaching theoretical knowledge in chemistry, especially topics
such as “Solution Concentration” using modern information technologies,
significantly improves the quality of students' knowledge and practical skills.
Simulations are an important tool for bringing theoretical concepts closer to practice,
encouraging students to be active.
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