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The article discusses the issues of creating pedagogical content based on the reconstruction of
educational texts by the method of their quantization. The leading research method was a statistical survey
of students to assess their level of satisfaction with the method used in the process of mastering chemical
disciplines.

The authors presented a model of scientific and methodological foundations for the creation of
guantized texts, which includes basic rules, principles and algorithms. The verification of the scientific and
pedagogical robustness of the developed quantized content for chemical disciplines was carried out at the
universities of Kazakhstan (Abai Kazakh National Pedagogical University, Sh.Ualikhanov Kokshetau
University). This enabled the authors to scale the process of implementing educational technology more
effectively.

The authors describe the steps and recommendations for creating materials, taking into account the
target audience, the level of detail, the structuring of the material and the choice of appropriate technological
tools. An expert assessment of the possibility of using the quantization method in teaching other disciplines
of natural science and humanities has been carried out.

The scientific and methodological component of this topic is also of particular importance, including the
development of optimal strategies for integrating quantized texts into the educational process, adapting the
content to modern educational standards and evaluating the effectiveness of such teaching methods. This
approach allows providing high quality and modern chemistry education that meets the requirements of
modern society.

Key words: educational technology, text quantization, quantized educational text, modernization of
education, chemistry, pedagogical content, text, pedagogical activity.

KBAHTTbIK OKY MOTIHAEPIH 3IPJNIEY[IH FblJIbIMU-BAICTEMENIK EPEKLUENIKTEPI
XOHE ONAPAbI XUMUANDLIK NOHAEPAI OKbITY NPOLIECIHE EHIMI3Y

EckeHnOuposa A.A. — Abal ambiHOarbl Kasak ynmmebik nedazoaukanbl yHU8epcUmemiHiH
dokmopaHmsl, Anmamel K., KazakcmaH Pecriybnukacsl.

Lassixmemosa A.A. — ¢punonoaus folnbiMOapbiHbIH KaHOUGambl, a51eyMemmiK XoHe Xac epeKwenik
nedaeoeukacbl KaghedpacbiHbiH doueHmi m.a., L. YanuxaHoe amsbiHOarbl Kekwemay yHugepcumemi,
Kekwemay K., KasakcmaH Pecnybnukacsil.

HypmyxaHbemosa H.H. — xumusi fbinbiMOapbiHbiH KaHOUdambl, XUMUS XeHe 6buomexHornoaus
KagpeOpachiHbiH M.a. QoueHmi, L. YsnuxaHoe amebiHOarbl Kekwemay yHusepcumemi, Kekwemay K.,
KasakcmaH Pecnybnukacel.

Hozoee O.A. — Abal amebiHOarbl Kasak Ynmmbik [NedacoaukarblK yHUsepcumemiHiH OoKmopaHmel,
Anmamsli K., KazakcmaH Pecriy6nukacsi.

Makanada oKy memiHOepiH keaHmmay o0ici apKbinibl Kalima Kypy HeeidiHOe nedazoauKkaribiK Ma3myH-
Obl Kypy Moacenesnepi KkapacmblpbiniFaH. KondaHblnraH o0icke KaHarammaHyWblfbIfbIHa KambICmbl Cmy-
0eHmmepOdiH xumusinbiK noHOepdi meHzepy ypdiciHde cmamucmukarnbiK cayanHama bacmbi 3epmmey
adicmepliH bipi pemiHde maHOarnokbil.

Keanmmabik mamiHOepdi KypyObiH fblibiMu-adicmemenik He2i30epiHiH Moderi yCbiHbIFaH, o7 Heezisai
epexenepdi, npuHyunmepdi xoHe anzopummiepdi kammudbl. KazakcmaHHbIH Xofapbl OKy opblHOapbiHOa
(Abal ambiHdarbl Kas¥l1Y, L. YanuxaHoe ambiHOarbl KY) xumusinbik noHOep 6olblHWa 83iprieH2eH KeaHmM-
marnfaH Ma3sMyHHbIH fbifibiMU-nedazoauKkarbiK OypbiCMbifbiH MeKcepy Xypeidindi, yn 6iniM 6epy mexHo-
102UsICbIH eHeidy yoepiciH HeFypnbim muimdi macwmabmayra MymKiHOiK 6epOoi.

Aemoprnap mMakcammbl ayOumopusiHbl, eaxel-meaxelni 0eHzeldi, mamepuandbl Kypbiribimoayobl
JKOHE oslapFra calKec KeslemiH mexHooausisbiK Kypandapobi maHOayObl eckepe omblpbir, Mamepuandapobi
Kypy bolbiHwa Kadamdap MeH YCbiHbicmapdbl cunammadobl. XXapambiibicmaHy-fFblfIbIMU XOHE 2yMaHU-
mapnbiKk barbimmarbl  6acka neHOepdi OKbimy Kes3iHOe keaHmmay 90iciH KondaHy MyMKiHOigiHe
capanmamarbik bara 6epindi.

KeanmmanraH memiHOep HeaisiHOe OKy npoueciHOe uHmeezpauusinaydbiH OHMauslbl cmpameausi-
napbiH a3ipneyi, Ma3mMyHObI 3amaHayu 6inim 6epy cmaHdapmmapbiHa 6elimoeyi xoHe OKbimy a0icmepiHiH
muimdi baranaHybl amaisifaH MmakblpbIiNMbIH FfblibIMU-80icmeMeniKk MaHbi3biH awbin kepcemedi. byn
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KesKkapac xumusi canacblHOa Kasipei Koram manabbiHa cal canasnbl XeHe 3amaHayu 6inim 6epydi
Kammamacbi3 emyze MyMkiHOIK 6epedi.

TytiHdi ce30ep: 6inim 6epy mexHonoausicbl, MeMIHOI KeaHMmMay, KeaHmmblK OKy MomiHi, 6irim
b6epydi xaHrbipmy, xumusi, nedazoaukarsbiK KOHMeHm, nedazoaukaribik ic.

HAYYHO-METOAMYECKUE OCOBEHHOCTU PASPABOTKN KBAHTOBAHHbIX YYEBHbLIX TEKCTOB
M BHEOAPEHUE UX B NPOLIECC NPENOAABAHUA XUMUYECKUX OAUCLMNITUH

EckeHOuposa A.A." — dokmopaHm Kazaxcko2o HayuoHanbHOo20 rneda2o2udecko20 yHusepcumema
umeHu Abas, Annmamsi, Pecriybriuka Kazaxcmad.

Ulasxmemosa A. A. — kaHOudam cburonioaudeckux Hayk, u.o. doyeHma kaghedpb! coyuarnbHol u
gospacmHol nedazoauku, Kokwemayckull yHueepcumem umenru LL.YanuxaHosa, Kokwemay, Pecnybnuka
Kasaxcman.

Hypmyxanbemoea H.H. — kaHOudam xumudeckux HayK, Hayk, u.0. doueHma kaghelOpbl xumuu U
buomexHonoauu, Kokwemayckuli yHugsepcumem umeHu Lll.YanuxaHosa, Kokwemay, Pecnybnuka
KasaxcmaH.

Hoeoes FO.5A. — dokmopaHm Ka3axckoeo HauuoHanbHO20 rneda2o2uyqeckoz2o yHusepcumema UMEeHU
Abas, Anmamel, Pecnybnuka KazaxcmaH.

B cmambe paccmampuesaromcsi 80rpochbi co30aHusi nedas0euyecKo20 KOHMEeHma, Ha OCHO8e
PEKOHCMPYKUUU y4ebHbIXx mekcmos, mMemodoMm ux KeaHmoeaHus. Bedywum memodom uccriedogaHusi
f6/1471c  cmamucmuYeckuli ornpoc cmydeHmo8 Ha rpedmem y0081emeopeHHOCMU PUMEHSEMO20
memoda 8 rpoyecce 0OC80EHUS XUMUYECKUX OUCYUMITUH.

lMpedcmasrnieHa mModesnib Hay4YHO-MemoduyecKux OCHO8 Ornsi co30aHuUsi K8aHMOBaHHbIX MEKCMOs,
Komopas sk/oyaem 6 cebsi OCHOBHbIe Mnpasusna, NPUHUUNbLI U aneopummsl. bbinu nposedeHsi nposepku
Hay4yHoU u nedazoau4yeckoli KoppekmHocmu pa3pabomaHHO20 K8aHMOBaHHO20 KOHmMeHma 051 QUCUYUNIUH
Xxumuyeckol HarpaesneHHocmu 8 yHusepcumemax KaszaxcmaHa (Kas3HITY umenu Abas, KY umeHu
Lll.YanuxaHosa), amo no3eonuno 6onee aghgekmusHo Macwmabuposamb POUECC BHEOPEeHUSs
o0bpazosamenbHOU MexHoI02uU.

Asmopamu onuckigaromcs waau U pekoMeHdauuu rno co30aHuo Mamepuasos ¢ y4emom uesiesol
ayoumopuu, yposHs Oemarsnu3sayuu, CmpyKkmypuposaHusi Mamepuana u ebibopa coomeemcmeayowux um
mexHooau4eckux cpedcms. [aHa 3KkcriepmHasi OUeHKa 803MOXHOCMU NPUMEHEHUsT Memoda K8aHmoeaHusi
npu npenodasaHuu Opyaux UCUUMNIUH eCMECMB8EHHO-Hay4YHO20 U 2yMaHUmMapHO20 HarpasieHus.

Ocobyto saxHOCMb npuobpemaem makxe Hay4yHO-memodudyeckasi cocmasnsowas 0aHHOU membl,
eKroYarowasl 8 cebsi paspabomky onmumarbHbIX cmpameaull UHmezpayuu K8aHmo8aHHbIX MEKCMos 8
y4ebHbil npouecc, aBanmauyuto codepxxaHusi Mo0 Co8peMeHHbIe obpa3ogamesibHble cmaHOapmbl U OUEHKY
agbgbekmusHocmu makux memodos obyyeHusi. Takol nodxod rosgosnsiem obecrneqyums KadyecmeeHHoe U
cospemMeHHoe obpa3osaHue 6 obracmu xumuu, coomeemcmesyrujee mpebosaHUsIM CO8PEMEHHO20
obuecmsa.

Knroyeebie crioga: obpaszosamesibHasi MEXHOMO2Usl, KBaHIMOB8aHUe MmeKcma, K8aHMO8aHHbIU
y4ebHbili mexkcm, ModepHusauusi obpa3ogaHusi, xumusi, redazoaudeckull KOHmMeHm, redazoaudyecKasi
0esimesibHOCMb.

Introduction.

The UNESCO science report titled "Towards 2030" points out the “increasing importance of science,
technology, and innovation in the rapidly changing world of today. Recognition of the key role of knowledge
in the emergence and development of new employment sectors and economic growth brought to the
development of the knowledge economy concept and ways of making this concept feasible”. The means to
achieve the set goals include improvement of the innovative ecosystem; and demonstration of the
possibilities of innovative development of humankind [1].

The countries of Central Asia (Kazakhstan, Kyrgyzstan, and Tajikistan) undergo different stages of
education reform. Kazakhstan provided less contribution to education (3.1% of GDP in 2009), compared to
Kyrgyzstan (6.8% in 2011) or Tajikistan (4.0% in 2012), but never the less this country is on the road of
progress to improve the quality of education over the past 10 years. Thus, for instance, the higher education
sector accounts for 31% of GERD (Gross Expenditure on Research and Development).

Since 2010, Kazakhstan has joined the Bologna Process, which work aims at unifying higher
education systems and establishing the European Higher Education Area [2]. Central Asian studies on the
employment sector (2013) prove, that in Kazakhstan natural sciences account for 29.6%, engineering
sciences and technologies make 29.1%, health sciences make 6.2%, agricultural sciences make 12, 5%,
social sciences comprise 1.3% and humanities make 12.3%. The UNESCO World Education Monitoring
Report (2016) indicates a shortage of 40 million individuals with the required level of higher education, and a
complete secondary education coverage should be achieved by 2030, otherwise, this will lead to more than
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60 million people in poverty in low-income countries. Kazakhstan and Uzbekistan demonstrated the highest
productivity in physics and chemistry studies, however, PISA-2018 results showed that the reading, math,
and science proficiency of 15-year-olds is well below the OECD average. Indicatively, Kazakhstan students
were 92 points below the OECD (489 points) by reaching 397 points in natural sciences. Given the reasons
for such an indicator being objective, it is notable that there are examples of high performance among
Kazakhstan students, namely, those of NIS (Nazarbayev Intellectual School), proving the effectiveness of
educational programs in the following way: reading literacy — 511 points, mathematics — 554 and natural
science — 526 points [3].

The NIS Educational Program provides an optional choice of the natural science disciplines, ensuring
a 6-hours teaching load in grades 11 and 12. All this testifies to a qualitative and effective approach to the
subjects of the natural sciences. Yet, the authors consider the most distinguishing the learning outcomes
system, as part of the Program for the updated educational content. The Program for the updated school
education content requires every student to have skills of today to be able to resolve everyday problems
employing critical and creative thinking arising from the development of initiative, curiosity, and
perseverance, social and cultural awareness. The updated educational content includes the system of
learning objectives formed in such a way that the study of any subject brings forward the development of
high-order thinking skills for each student enabled by an assessment system. The abovementioned
contributes, firstly, to determine the degree of student’s ability at each stage of the educational process;
secondly, it aids in tracking student’s work progress and adjusting his development pathway; thirdly, it offers
pedagogical support for students in achieving learning goals; and finally, it allows monitoring the
effectiveness of mastering the curriculum.

Thus, based on the foregoing, the higher education system is supposed to demonstrate a high level of
educational services provided and, although universities independently choose educational pathways for
training specialists, they should mind the requirements of the “teaching labor market” and “international
education standards”. In this regard, the problem of the quality of the provided educational services is
becoming progressively essential.

Studies applying functional linguistics to reading and writing in science have widely explored the
learners’ language challenges stemming from the complexity of written texts in school science. But attention
has not been paid to studying the issue of teaching students to understand complex texts [4].

Research objectives. The purpose of this article is to study and discuss the scientific and
methodological features of the development of quantized educational texts and their successful
implementation in the teaching of chemical disciplines.

The task of the authors is to present methods for adapting quantum information to the educational
environment, providing a clear and understandable representation of complex chemical concepts.

Materials and methods. Parceling the text into short segments is called quantization. By using this
method, the segments become more understandable to the majority of students based on the already
studied educational or other material, considering the level of training of the student. The main principles of
applied quantization include accessibility, memorability, clarity, and brevity of the presentation of educational
material. Segmentation and optimization of educational material (text), accompanied by the formulation of
subheadings for each meaningful part constitute the essence of text quantization [5, p. 81]. The academic
freedom of universities permits their authoring teams to develop and work out educational programs. The
university component in the EP is generally represented by disciplines that were mostly elective subjects in
the previous curricula, which result in the emergence of subjects, mainly based on proprietary solutions and
teaching materials. School textbooks undergo certain peer review procedures, university textbooks, and
study guides, in the meantime, never become an object of thorough peer review, due to the academic
independence of universities. Hence, as long as the Academic Council of the University approves
educational materials as the main academic body, there arise certain problems with their quality.
Nevertheless, the educational text represents an actual reliable source of didactic information that
determines the content and nature of the student's independent activity [6].

Despite the fact that most educational texts are in a certain way adapted for perception and
understanding by students, taking into account the purpose and objectives of learning, working with the text
is often still difficult for them [7, p. 177].

Pedagogical literature addresses two types of problems in teaching and mastering educational
information. B.l. Fedorov, for instance, suggests that the first type problem is with the "... student that may
obtain educational information, but not completely realize its meaning." Another type of issue is when “...
students realize the meaning of the entire content of educational information, but remain unable to
distinguish the principal from the non-principal therein [8, p. 81]. From a didactic point of view, these
problems may be crossed given the strict observance of the logical and informational requirements brought
forward to any language communication. N.V. Glushenko distinguished the following common reasons for
misunderstanding the text:

- multiple meanings in expressions;

- figurative meanings of words and expressions;
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- synonymous words;

- continuous use of several speech structures.

The “meticulous” method used by linguists reveals a direct proportion of the students' capacity for
building-up various constructions associated with the provided text. This method is aimed at encouraging the
student to pose as many questions as possible to the proposed text. The number of questions asked
indicates the student's aptitude to overcome the difficulties of understanding educational information and is
thereby intended to improve the ability of educational material assimilation. The triad "understanding-
assimilation-application" proposed by Ya.A. Komenskiy reflects the meaning of the linguo-didactic paradigm:
understanding of the text and the assimilation of knowledge [9, p. 416].

That is, quantization is the division of an educational text into small indivisible semantic parts, from
which all secondary information is removed (abbreviation of the educational text), and complex language
formulations are replaced with more understandable ones that are accessible to the target audience.
Moreover, each of the semantic fragments has a laconic title that succinctly conveys the information
contained in this fragment (quantum). [10, p. 35].

The Concise Dictionary of Linguistic Terms", defines a text as "a meaningful sequence of verbal signs
possessing properties of coherence, integrity, and the property of the general meaning underivable from a
simple sum of the meanings of the components.” Bernstein N.A., delineates a text as an optional organized
set of signs that unfolds in time and space, like a ritual as a text, culture as a text, dance as a text [11, p.
608]. The "Explanatory Dictionary of the Russian Language" by S.L. Ozhegov and N.Yu. Shvedova defines
the text as “an internally organized sequence of segments of a written work or written or spoken speech,
relatively complete in its content and structure” [12, p.736].

Basic meanings of the term include the following: 1) the text as a coherent sequence, completed and
correctly formatted; 2) some common model for a group of texts; 3) a sequence of statements belonging to
the same participant in communication; 4) speech work in written form [13, p. 89].

The text in the interpretive paradigm allocates two main aspects: epistemological and social. The
epistemological aspect represents a set of fundamental knowledge, values, beliefs, and technological
methods that serve as a model of scientific activity. The social aspect is seen through the specific scientific
community, which they said activity combines, defining its integrity and boundaries [14, p. 1280].

In this sense, psycholinguistics may be named the interdisciplinary science in which the text paradigm
is considered the most expressive, since the text is a social, psychological, and linguistic phenomenon,
uniting linguistics, poetics, semiotics, the matter of which is considered in the aspect of revealing the
resources of the meaning origination or transformation in micro and macro attributes. Micro attributes are
expressed by the external coherence of the text, from the grammatical to the narrative structure (narrative is
the spatial and temporal integrity of human life in the context of intrapsychic interaction) [15, p.29].

N.V. Khalina points out that the text is “a complex sign with elements and levels hierarchically
organized...”, and indicates that “... the text constitutes a kind of living principle, one of the forms of reflection,
the spiritual form specifically, of life, which is organized into several hierarchical levels of subordinating
systems, and not all systems are interconnected precisely hierarchically” [16, p. 463].

Polysemy and overlap with other terms are conditioned by the new coordinate system in which the text
is "placed". A.N. Novikov, in his analyses of various approaches to the structure of the text, remarks that "
the text is quite a complex object of study because of its multifaceted, multi-level organization."

The text study is credited different names: beside the term "text theory", there are "text linguistics",
"text structure", "hermeneutics"”, "text grammar"”, "text stylistics".

According to V.G. Admoni “The text is a unit of social and communicative-cognitive practice, extremely
diverse, fixed for its reproduction, and historically and functionally changeable. The text is built on speech
material, but as a whole, it has its laws of construction. Therefore, its analysis cannot be carried out by purely
linguistic means but must be based on a special methodology, which, should obviously consider the laws of
linguistic matter used in texts” [17, p.238].

The definition of text theory, which follows from its integral essence with a dominant linguistic
interpretation, can be formulated as follows: "In its essence, text theory is conditioned as an integrated
multidimensional set of information about the text as an object of scientific knowledge study, from
psychology, linguistics and so on, to culturology and pragmatics. The stratification of the sciences of the text,
the field of influence and the introduction of knowledge about the text as a unit of inter-social relations,
culture and communication can also be included in the formulation. In turn, in a narrow sense, text theory
can also refer to a set of theoretical assumptions about the essence, features of the text, varieties, speech
organization, function, etc. [18, p.161].

Provided range of opinions about the essence of the text does not contribute to its unambiguous
interpretation, although it indicates the versatility and complexity of the object of consideration. Several
criteria underly various interpretations of the text and suggest different approaches to its analysis: stylistics,
linguistics, text theory (Bolotnova, Byalous, Valgina, Dymarsky, Erchak, Zalevskaya, and Karimova);
communicative text aspect study (Kubryakova, Lukin, Moskalchuk, Nikolaeva); fundamentals of text theory
(Pishchalnikova, Sorokin, Filippov, Khalina, Chuvakin, Shakhovsky, Shevchenko). Text representing an
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object of study of scientific concepts such as derivatology, psychosemantics, sound symbolism; presentation
of the text as a functional system, a self-organizing system; conceptual system, etc. (Belyanin, Moskalchuk,
Murzin, Petrenko, Shabes, Chuvakin, etc.).

Text is quantized by means of reduction, segmentation, and the use of headings. Text may be
reduced or compressed, distributed in parts, with headings to which of them separately. Quantization of
literary or philosophical texts takes place in the form of creating perfectly complete semantic segments, while
in the case of the STEM disciplines, in particular chemistry, quantization is not meant to be reduced to
reference material, otherwise, the whole meaning of the idea of text quantization is lost. Practically, the text
guantization tends to make the text shorter, clearer, more accessible, more interesting, and memorable [19].

There are certain laws underlying the method of text quantization. First, the segmentation of the text
should not exceed 20 lines, keywords are selected to be used at the beginning of the text, phrases consist of
simple sentences, participial and adverbial phrases should be avoided. Secondly, each part of the text shall
have a separate title, and ultimately, each quantum has in its content an independent form of evaluation of
the task received in the text, and, substantively, each quantum is focused on obtaining an answer to the
guestion posed.

Knowledge of, for example, names, facts, definitions, formulas, etc., is also at the heart of the
application of the text quantization method. Assessment of the quality and effectiveness of the text involves
test tasks facilitating the educational process.

The development of science disciplines quantized texts for the students of Ecology, Biology, Physics,
Biotechnology, Chemistry educational programs, is gaining efficiency since the use of a scientific text has its
specific features. Thus, the division of the text on the discipline "Physical Chemistry" allows reducing a large
amount of educational material with simultaneous preservation of the true meaning and meaning of laws or
formulas.

A fundamental natural science discipline, physical chemistry makes up the methodological basis for
the methods including chemical, physical-chemical, chemical-technological, chemical-biological, etc.
For example, "first law of thermodynamics" after quantization in the following segments,

- there is no such thing as a perpetual motion machine of the first kind, that is, it is impossible
to create a machine that would do work without spending an appropriate amount of energy on it;

- the total energy supply is permanent in any isolated system;

- energy does not disappear without a trace and does not arise from nothing, different types of
energy pass one into another in equivalent quantities;

is represented by a mathematical formula, also short:

W+4U =Q

where,

W — work;

AU — internal energy change;

Q - quantity of heat.

Differentially:

oW+ dU =6Q
where,
OW+ pdV = oW
0Q =dU + pdV +oW'

where,

pdV — expansion work;
W' — other work (electric work, surface work).

Apparently, the effectiveness of memorization and assimilation of educational texts primarily depends
on the interpretation of the material, namelyon the form it is presented. Regardless of the field of study of the
discipline/subject, marked by a large number of formulas and equations, the critical task of the teacher is to
make text transformation securing the main meaning and essence of the considered problem or task.

The process of acquisition of terms, expressions, laws, formulas, etc. for both the student and the
teacher is known to be based on the principles of memorization, which is in this case, the effect of length,
regularity, and serial position effect, and therefore the quantized educational text is transformed following
these requirements.

The length effect means shorter elements (words or phrases), easy to remember; the regularity effect
presumes repeated information that differs from the once perceived, the serial position effect is a
phenomenon in which the memorized material should be at the beginning or end, to the elements located in
the middle. The chemical ecology employs quantized texts to ensure that theoretical knowledge and applied
skills of students are consolidated and broadened in the field of the natural physical-chemical and chemical
processes in the atmosphere, hydrosphere, lithosphere; applicable to the main chemical elements and
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compounds that make up all components of the biosphere; about atmospheric stability, and in conducting
qualitative and quantitative analyzes of the natural and urban air composition, natural waters, wastewater,
soil, and ground.

Using the example of the quantized text on the topic "Composition of the atmosphere" in the structure,
you can observe a large amount of fragmented learning material. For example:

- The stability of the atmosphere's composition remains unchanged through horizontal and vertical
mixing, where horizontal mixing is the result of the Earth's rotation and vertical mixing is the result of
solar radiation affecting its surface.

- The troposphere is the lower part of the atmosphere. The temperature at the level of the
troposphere decreases with increasing altitude, causing conventional mixing. Conventional mixing occurs
because the sun heats the surface of the globe, which then heats only the air immediately adjacent to it.

The layer of the atmosphere consisting of two layers of air and in which the ozone layer is formed is
called the stratosphere. Being at an altitude of about 15-25 km, the atmospheric layer is heated due to the
absorption of ultraviolet radiation by oxygen and ozone, which in turn increases the resistance of the
stratosphere to vertical mixing, since the heavy cold air at its base is not inclined to rise.

Such stability does not prevent the stratosphere from quite a thorough mixing compared to the higher
layer of the atmosphere.

At the altitude above 120 km, turbulent exchange is very loose and individual gas molecules start
segregating under the influence of gravity. Thus, the relative concentrations of atomic oxygen (O) and nitro-
gen (N) are greatest at the bottom, while lighter hydrogen (H) and helium (He) dominate above (Figure 1).
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Figure 1. — Gross composition of unpolluted air
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Steady state of the atmosphere. The atmosphere consists primarily of nitrogen (N2) and oxygen (Oz)
and a small percentage of argon (Ar).

Water (H20) an important gas with greatly variable content. In the atmosphere as a whole, water
concentration depends on temperature.

Carbon dioxide (COz2) presented in a much lower concentration than many other relatively inert trace
gases.

The concentration of most gases in the atmosphere remains almost constant compared to water and,
to a lesser extent, COsz.

Atmospheric Methane

Coming to a separate trace gas in the atmosphere. Methane (CHa) possesses low reactivity. Its
content in the atmosphere is about 1.7 ppm. Methane can react with oxygen in the following way:

CHa (g) + 202(g) — CO2(g) + 2H20(g)
The reaction can be represented as a state of equilibrium and described by the equation:
K = ¢(COz2) * c(H20)? / c(CH4) * c(02)?
where K is an equilibrium constant;

c is a concentration of substances involved in the reaction.

As soon as the constant value is greater than one, the equilibrium is shifted to the right, and largely
the direct reaction takes place. It is the temperature that determines equilibrium constants, not the
concentration of substances [20, p. 185].

Thus, quantized texts designated to memorization and further reproduction carry a huge semantic
load, with no impact on the essence of theories, laws, rules, etc. Quantized texts are a kind of schematic
texts, containing the necessary graphic and mathematical signs for more efficient memaorization, perception,
and further reproduction.

Results and discussion. Traditional laws and methods of hermeneutics, known as one of the
principles of text understanding serve as the basis for memorization, perception, and subsequent
reproduction. For instance, the development of quantized texts for the scientific disciplines employs one of
the methods of hermeneutics, namely, semiotics (signs and symbols), consisting of syntagmatic, semantics,
and pragmatics, together with the analysis of individual parts of the text.

A survey involving 3rd-year students enrolled in the "Chemistry" educational program was conducted
to estimate the effectiveness of the suggested quantized texts. The main purpose of the experiment was to
identify the level of conformity of the applied methods. For this purpose, the teacher used educational texts
developed using the quantization method throughout 5 lessons. Subsequent classes were conducted using
traditional forms of information presentation, namely non-quantized lecture material.

During the next stage, students were asked to complete a questionnaire to identify the overall picture
of the research. Students answered a series of questions aimed at determining the availability of educational
material presented in the form of quantized texts. The questionnaire consisted of 10 questions (table 1):

Table 1. — Questionnaire

1 Are you familiar with quantized texts? -Yes -No -Undecided

2 Do you think the use of quantized texts improves the -Yes -No -Undecided
perception of new material?

3 Can quantized texts facilitate the study of complicated -Yes -No -Undecided
subjects?

4 Is the material presented as quantized texts sufficient -Yes -No -Undecided
for studying the discipline?

5 Would you like quantized texts to be used in the study -Yes -No -Undecided
of other disciplines?

6 In your opinion, are quantized texts helpful in -Yes -No -Undecided
preparing for a test, midterm control, or exam?

7 Has the use of quantized texts improved your -Yes -No -Undecided
memorizing educational material?

8 Would you like all educational material to be provided -Yes -No -Undecided
in the form of quantized training texts?

9 Do you have experience in creating quantized texts? -Yes -No -Undecided

10 | What proportion of quantized texts, is in your opinion, 25% 50% 75%.
necessary when studying educational material?
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The questionnaire results are as follows (Figure 2):

52

% (in percent)

13 14

ON/A ONo @AYes

Figure 2. — Questionnaire to identify the level of efficiency in the use of quantized training texts

Conclusion. Results of the survey allow for the conclusion that the majority of respondents enjoyed
this method. About 80% of students responded positively to its use during classes, given 76% had no idea
about quantized texts at the beginning of classes.

In the course of using quantized texts, students (94%) suggested that they also should be used to
study other disciplines, such as mathematics, physics, and geography.

The full transition to the use of quantized texts was approved by only 55% of students, while 40%
declared against and 5% remained undecided. However, the survey conducted enabled formulating the
following recommendations for the introduction of quantized texts in the educational process:

1) applying the method to simplify the presentation of complex, or extensive information;

2) modifying texts for more effective perception and memorization of educational material;

3) using the principles of hermeneutics behind the method of quantized texts;

4) following the rules for compiling quantized educational texts in the process of their preparation.
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METHOD OF TEACHING VERBAL AND NON-VERBAL CODES
OF ADVERTISING DISCOURSE IN THE CROSS-CULTURAL CONTEXT

Zhumanbayeva R.O.* — PhD student of the L.N.Gumilyov Eurasian National University, Senior
Lecturer of the Toraighyrov University NJSC, Pavlodar, Republic of Kazakhstan.

Yespekova L.A. — Candidate of Philological Sciences, Professor of the N. Gumilyov Eurasian National
University, Professor of the Department of linguistics, Astana, Republic of Kazakhstan.

This article considers the problem of the methodology for training student majoring in advertisement in
the context of the interculturalization of the advertising market. The modern world is an environment where
different cultures are clashing and mixing constantly. Geopolitical or economic ties intricately link all nations
and communities. Furthermore, this dynamic is intertwined with advertising, a phenomenon crafted as a part
globalization. In this context, a country promotes its commodities to others, ventures into the global market,
and engages in the import and export of its products. This underscores the practical significance of the
research. Additionally, there is a discernible inclination towards creating advertisements for foreign products
in alignment with the cultural nuances of the target audience. Both verbal and non-verbal elements of the
local culture are used.

Therefore, there is a need to modernize and modify student's learning. To meet this need, the article
proposes a model of teaching the verbal and non-verbal code of advertising discourse within the context of
intercultural communication. The model focused on four-level qualitative indicators, contributed to the
improvement of students' abilities to create advertising in the context of intercultural communication. The
results of the study showed the specifics of students' language training, the importance of the ability to
correctly use national cultural qualities, linguistic reality, mentality and acquired knowledge to create a
successful and effective advertising company on the world market.

Key words: verbal codes, non-verbal codes, advertising discourse, cross-cultural context, teaching
advertising.

METOOUKA OBYYEHUA BEPBAJIbHbIM U HEBEPBAJIbHbIM KOO AM
PEKJTAMHOIO AINCKYPCA B KPOCC KYJIbTYPHOM KOHTEKCTE
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B danHol cmambe paccmampueaemcsi npobriema MemoOuKku o02o0moeku cmydeHmos-peKna-
MUCMO8 8 yC/I08USIX UHMEPKYbmypasu3auuu peknamHo20 pbiHka. CospeMeHHbIl Mup — 3mo cpeda, 8
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