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BIOTECHNOLOGY TERMINOLOGY IN KAZAKH: HISTORICAL STRATA,
EDUCATIONAL USE AND STANDARDIZATION ISSUES

Abstract. This article examines the formation and contemporary use of Kazakh biotechnology terminology in
educational and scientific contexts through historical-lexicographic, comparative and frequency analysis. The study
aims to identify the stages at which biotechnology terms became established in Kazakh scientific language, describe the
composition of the terminology used in teaching materials, and propose approaches to standardizing variant terms and
definitions. The research draws on records of subject-specific terminology from the Alash period, biological and
medical terminographic materials, fourteen biotechnology textbooks and teaching resources, a trilingual terminological
dictionary containing 485 entries, and subject-specific terminology resources. The compiled corpus register contains
1,422 term records and 115 abbreviation records, yielding 1,537 source-level records. Of the terms identified, 206 occur
in at least two sources; including abbreviations, the number of recurrent units is 237. Frequency analysis identifies
vector, clone, gene, genome, hybridoma, in vitro, in vivo, biotransformation, cloning, mutation and plasmid as core
terms. The analysis also reveals competing forms, including xnerka/xacymalropma ‘cell’, ymma/tin ‘tissue’,
aKybI3/HopysI3 ‘protein’ and rubpua/6ynan ‘hybrid’, alongside inconsistencies in definitions. The findings indicate a
need for concept-oriented organization of Kazakh biotechnology terminology, consistent coordination of term definition
abbreviation trilingual-equivalent relationships, and the development of a specialized electronic termbase.

Keywords: biotechnology terminology, Kazakh scientific language, term formation, terminography, frequency
analysis, terminological variation, standardization.

Introduction

Biotechnology is a rapidly developing field at the intersection of biology, genetics,
microbiology, medicine, agriculture, ecology and engineering. Its conceptual apparatus is
continually extended by new technologies and research methods. In this context, communicating
scientific information accurately in Kazakh involves more than translating a foreign designation: a
term’s conceptual boundaries, its systemic relations to other terms, its written form, its abbreviation
and its use in educational texts must be coordinated. As a conventional designation in scientific
communication, a stable term is an important prerequisite for mutual understanding among
specialists, continuity across textbooks and the consistent transmission of knowledge. Kazakh
terminology studies have long addressed the use of the national language’s internal resources, the
adoption of loan terms, calquing, the application of word-formation processes and the treatment of
terms as elements of a system [1].

The formation of subject-specific terminology in Kazakh scientific language cannot be
considered independently of historical experience. When developing subject-specific vocabulary in
the early twentieth century, Alash intellectuals sought to name new scientific concepts through the
lexical and word-formational resources of Kazakh. This process combined the creation of native
designations with the adoption of international terms adapted to the language’s conventions. This
approach to term formation remained relevant in subsequent periods. K. Zhubanov’s reflections on
scientific language, A. Kaidar’s account of the relationship between terminology and the
mechanisms of national-language development, and Sh. Kurmanbayuly’s systematization of the
sources of terminological enrichment and methods of term formation provide a theoretical
foundation for evaluating contemporary subject-specific terminology [2].

International terminology studies likewise tend to treat a term not as an isolated word but as
an element of a particular conceptual system. ISO 704:2022 [3] and 1SO 1087:2019 [4] recommend
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clarifying the relationship between object, concept, definition and designation, organizing the
relations between concepts, and ensuring that designations are unambiguous and suitable for use.
The work of J. Sager [5] and M.T. Cabré [6]. demonstrates the interrelationship between
terminology, scientific communication, specialized texts and the organization of professional
knowledge. These principles are particularly relevant to biotechnology, a field characterized by
closely interconnected concepts and a substantial proportion of international terms.

Specialized glossaries and multilingual dictionaries are among the principal resources used in
international biotechnology terminology. The OECD framework for biotechnology statistics
emphasizes consistent interpretation of the field’s key concepts [7]. The FAO biotechnology
glossary systematizes the meanings of terms used in food and agriculture [8]. Studies of the
structural and derivational characteristics of English biotechnology terminology likewise show that
the terminology constitutes a complex and continuously evolving system [9]. Although the number
of biotechnology textbooks and teaching resources in Kazakh has increased, work on compiling
their terminology into a single corpus, comparing recurrent and competing terms, and examining
the consistency of definitions has not yet been sufficiently systematized.

Accordingly, this study aims to identify the historical strata of Kazakh biotechnology
terminology, establish patterns of term frequency and variation in teaching materials, and propose
linguistic approaches to standardization. The following objectives were set: (1) to describe the
continuity between early biological, medical and botanical designations and the terminology
underlying biotechnology; (2) to determine the quantitative composition of terms and abbreviations
in contemporary teaching materials; (3) to identify a recurrent terminological core; (4) to examine
competing terms and inconsistencies in definitions; and (5) to formulate principles of concept-
oriented standardization.

Materials and Methods

The research materials were compiled from several groups of sources. The first comprised
materials documenting early twentieth-century subject-specific vocabulary and historical practices
in Kazakh terminology. Terminological resources concerning Pan sozderi (‘Subject Terms’),
biological and medical designations of the Alash period, and the term-formation practices of Kh.
Dosmukhameduly and Zh. Kuderiuly were used for this purpose [10]. The second group consisted
of Soviet-era and post-independence educational publications on biology and biotechnology. The
principal corpus included works by Kh. A. Aubakirov [11], S.Q. Turasheva [12], S. K. Turasheva
[13], K.Zh. Syman [14], Zh.O. Otesinov [15], B.K. Zayadan [16], R.U. Beisembaeva [17], B.
Begimkulov [18], Zh.Zh. Zhatkanbaev [19], K.Kh. Almagambetov [20], G.O. Bayadilova [21] and
B.A. Zhumabaeva [22], together with the teaching resource by B.Sh. Kedelbaev [23]. The third
group comprised a trilingual dictionary of genetics, biotechnology and molecular biology and the
State Terminology Commission’s database of approved terms [24].

In compiling the register from the teaching-material corpus, designations presented as
individual entries in glossaries, reference sections or thematic term lists were counted. When the
same term occurred in several publications, its record in each source was counted separately. Across
the fourteen sources, this procedure yielded 1,422 term records and 115 abbreviation records,
amounting to 1,537 source-level records. The compiled trilingual list contained 485 terminological
units. Terms occurring in at least two sources were grouped separately and their frequencies were
calculated. This procedure made it possible to assess a term’s stability across educational
publications rather than its incidental occurrence in a single text.

The study employed historical-comparative and descriptive methods, lexicographic
comparison, content analysis and frequency analysis. The historical-comparative method was used
to examine continuity between earlier designations and contemporary biotechnological concepts.
Lexicographic comparison focused on Kazakh, Russian and international forms of terms, as well as
substantive differences between definitions. Frequency analysis was used to make a provisional
distinction between the terminological core and the periphery on the basis of recurrence. In
assessing variation, the analysis also considered conceptual accuracy, conciseness, conformity with
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linguistic norms, stability across sources and suitability for professional use [25]. These criteria are
consistent with the principles of systematicity and concept-oriented description in general
terminology studies (Table 1).

Table 1 — Historical strata in the formation of Kazakh biotechnology terminology
Stratu | Principal source / Connection with contemporary

Examples of terms

m period biotechnology
Alash period; . . _ -
I subject-specific YA, TYKBIM, YPBIK, MHKPOO, C(?II anpl tissue biotechnology; genetics;
vocabulary 0€emoK, AIpo, THOPH microbiology
Soviet period; Kacyma/Topua, yima/tis, Basic scientific concepts underlying
I biological and aKybI3, OynaH, pepmeHr,

medical dictionaries | mukpoarsa biotechnology

Post-independence | BekTop, KJI0H, TEHOM,
Il period; textbooks and | rubpuoma, maasmua, in
glossaries vitro, ITTP

Note: compiled from the research materials [6-22].

Molecular, cellular, medical and
environmental biotechnology

Results and Discussion

Three principal strata become apparent when the current composition of Kazakh
biotechnology terminology is examined in terms of historical continuity. The first consists of the
national system of scientific designations developed in the early twentieth century. Although the
term biotechnology in its present-day sense did not appear in the subject-term collections of the
1920s and 1930s, many designations that would later become fundamental to the field were
beginning to take root. Native units such as yzna ‘tissue’, myxoim ‘seed’, ypoix ‘embryo’, myute
‘organ’ and owcyxna ‘infection’, together with international or borrowed forms such as muxpod
‘microbe’, 6enok ‘protein’, s0po ‘nucleus’ and cub6puo ‘hybrid’, formed the initial stock of scientific
vocabulary. Kh. Dosmukhameduly’s terminology in natural history, zoology and medicine
strengthened the practice of expressing such concepts as living organism, tissue, blood, gland,
embryo and seed in Kazakh. Zh. Kuderiuly’s botanical terminology demonstrated the language’s
analytical and derivational resources [25].

The relevance of this historical stratum to contemporary biotechnology is twofold. First, many
new technological concepts are designated using established biological base terms. Units such as
acacywa ‘cell’, yana ‘tissue’, ypuix ‘embryo’, myxeim ‘seed’, mywe ‘organ’, ¢pepmenm ‘enzyme’
and ae3a ‘organism’ have become the head or modifying components of complex terms such as
acacywanvix undcenepus ‘cell engineering’, yana kyromypacet ‘tissue culture’, ypuix Kyrvmypaceol
‘embryo culture’ and depmentTik TexHonorus ‘enzyme technology’. Second, early term-formation
practices showed that a new concept need not invariably be borrowed in its foreign form: its
semantic motivation can be expressed through the internal resources of the national language. This
continuity remains important in contemporary term formation, since biotechnology terminology
requires a balance between international forms and Kazakh equivalents.

The second stratum is associated with Soviet-era biological and medical terminography.
Specialized dictionaries helped stabilize many basic designations, including owcacywa ‘cell’, yana
‘tissue’, akywiz ‘protein’, myxoimkyarayuwniiviy ‘heredity’, ezeepeiwmix ‘variability’, 6yoan ‘hybrid’,
Myute ‘organ’, ocytie ‘system’, gpepmenm ‘enzyme’ and eupyc ‘virus’. Nevertheless, two or three forms
continued to coexist for some concepts: kremxa-orcacywa-mopwa ‘cell’, mxano-yana-min ‘tissue’,
OenoK-aKyvi3-Hapybl3  ‘protein’, Mukpoopeanusm-mukpoazza ‘microorganism’ and eubpuo-oyoan
‘hybrid’. This variation arose partly from translation traditions in different historical periods, partly from
the influence of Russian models, and partly from subsequent terminological renewal. The materials
indicate that the continued use of terminological variants depends not on a dictionary decision alone, but
also on their frequency in textbooks, research and professional communication.
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The third stratum developed after independence, as biotechnology became established as a distinct
academic subject and research field. Terms associated with molecular genetics, cell engineering,
immunobiotechnology, environmental biotechnology, and medical and veterinary biotechnology
entered active use during this period. Terms such as eexmop ‘vector’, knon ‘clone’, cenom ‘genome’,
aubpuooma ‘hybridoma’, niazmuda ‘plasmid’, anekmponopayus ‘electroporation’, eer sxcnpeccusicol
‘gene expression’, pexomounanmmulx /[HK ‘recombinant DNA’, in vitro and in vivo became
established through international scientific communication. Contemporary biotechnology terminology
thus developed into a multilayered system in which native designations, calqued phrases, assimilated
loanwords, international Latin-script forms and abbreviations coexist (Table 2).

Table 2 — Term and abbreviation records in textbooks and teaching resources

No Source Terms | Abbreviations | Total
1 ' Kh. A. Aubakirov. Biotechnology 362 37 399
2 B: Begimkulov. Molecular Genetics and Fundamentals of 175 5 180
Biotechnology
3 | Zh. Zh. Zhatkanbaev. Biotechnology 156 3 159
4 | S. K. Turasheva. Fundamentals of Cell Biotechnology 107 0 107
5 | S. K. Turasheva. Cell Biotechnology 107 0 107
6 |B. K. Zayadan. Environmental Biotechnology 70 27 97
7 | K. Kh. Almagambetov. Fundamentals of Biotechnology 90 2 92
8 | Zh. O. Otesinov. Biotechnology and the Environment 80 0 80
9 | R. U. Beisembaeva. Medical and Veterinary Biotechnology 68 1 69
10 | K. Zh. Syman. Fundamentals of Biotechnology 44 17 61
11 | K. Zh. Syman. Objects of Biotechnology 59 1 60
12 B: Sh. Kedelbaev, A. K. Mamyrbekova. Medical and Veterinary 58 9 60
Biotechnology
13 G. O. Bayadilova. _Technology for Multiplying Virus-Free 16 20 36
Potato Seed Material
14 B: A. Zhumabaeva. Fundamentals of Biotechnology: Animal 30 0 30
Biotechnology
Total 1422 115 1537

Note: when the same designation occurred in several sources, its record in each source was counted separately.

The figures in Table 2 indicate that the terminological material is unevenly distributed across
educational publications. Kh.A. Aubakirov’s textbook Biotechnology contains 399 records, the
highest number in the corpus examined [11]. It is followed by B. Begimkulov’s work on molecular
genetics and biotechnology and Zh.Zh. Zhatkanbaev’s teaching resource [19]. These differences
depend not only on the length of a publication but also on the author’s approach to compiling a
glossary, the subject areas covered and whether abbreviations are listed as separate terminological
entries. For example, abbreviations account for a larger share of the material in publications with an
environmental or molecular focus, whereas some publications on cell biotechnology present terms
in their full forms.

The compiled material contains 206 terms occurring in at least two sources. When
abbreviations are included, the number of recurrent units rises to 237. This finding indicates that the
field has developed a shared terminological core. In frequency terms, éexkmop ‘vector’ was recorded
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twelve times, xkzon ‘clone’ eleven times, een ‘gene’ nine times, and eerom ‘genome’ and eubpudoma
‘hybridoma’ eight times each. In vitro, in vivo, 6uomexunonoeus ‘biotechnology’,
ouompancghopmayus ‘biotransformation’, xkronoay ‘cloning’, mymayus ‘mutation’ and nrazmuoa
‘plasmid’ occurred seven times each. Awrens ‘allele’, anmuoene ‘antibody’, 6uomacca ‘biomass’,
supyrenmmik ‘virulence’, cewomun ‘genotype’ and anexmponopayus ‘electroporation’ each
occurred six times. These groups show that concepts from molecular biology, genetics, cell
engineering and immunobiotechnology occupy a central position in educational discourse on
biotechnology (Figure 1).
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Figure 1 — Frequency profile of biotechnology terms in the teaching-material corpus

Frequency does not automatically determine a term’s normative status, but it does help assess
the extent to which the term has become established in professional discourse. International terms
such as eexmop ‘vector’, cen ‘gene’, kaon ‘clone’, cenom ‘genome’ and naazmuoa ‘plasmid’, for
example, recur in the same forms across several teaching resources. This indicates a high degree of
stability in designation. Where a national equivalent or historical variant coexists with another
designation, however, frequency does not demonstrate that one term has completely displaced the
other. A term’s definition, subject-specific context and textual function must also be considered.

Comparison of the corpus revealed variation in definitions as well as in designations.
Definitions of terms such as eexmop ‘vector’, kion ‘clone’, cen ‘gene’, cenom ‘genome’, eubpudoma
‘hybridoma’, in vitro, in vivo, Ouompancgopmayusa ‘biotransformation’, xromoay ‘cloning’,
mymayus ‘mutation” and nrasmuda ‘plasmid’ recur across several publications, yet differ in length,
defining characteristic and explanatory approach. One definition may precisely identify the
superordinate concept and distinguishing characteristic, another may describe only a function, and a
third may emphasize an example or an area of application. In some cases, a definition from one
publication reappears in another with only minor editorial changes. Although such recurrence may
indicate that a term is established, definitional dependence between sources must also be
considered. Terminological evaluation therefore requires comparison of the logical structure of
definitions, not merely the designations themselves.

Some competing forms have been inherited from different stages in the history of Kazakh
term formation. The series xkzemxalscacywalmopwa combines a Russian-mediated international
form, an established Kazakh equivalent and an earlier alternative. The pair yanalmin is
differentiated according to disciplinary traditions in medicine and biology. The use of
axyvizlnapywiz 1S likewise inconsistent across educational publications and scientific texts. In

48



«IakopiM yHUBEpCHTETIHIH Xabapiubichl. @uiosorus cepusick» Ne3(7) 2026
«Bulletin of Shakarim University. Philology series» Ne3(7) 2026

2ubpuolbyoan, an international designation and a native equivalent function in parallel. Simply
eliminating one variant does not resolve the problem. The concept’s precise disciplinary boundaries
should first be established, after which the preferred designation, an admitted variant and a cross-
reference form should be distinguished. This principle should be applied consistently in
terminological dictionaries and textbook glossaries alike.

Abbreviations are another important component of biotechnology terminology. Units such as
JHK, PHK, IITP, x/[HK, AT®, AY®D, BA3, ITMO and HU®T occur frequently in the materials
examined. Some follow international or Russian graphic conventions, whereas others are based on
the corresponding full Kazakh designations. Three factors matter in abbreviation standardization:
correspondence with the full form, recognition among specialists and intelligibility in international
information exchange. Altering an abbreviation established in international scientific texts solely on
the basis of translation logic, for example, may hinder information retrieval and identification in
databases (Table 3). The domains in which international symbols and national abbreviations are
used therefore need to be distinguished functionally.

Table 3 — Main types of variation in biotechnology terminology

Variants Type of variation Principal issue Standardization approach
S S Establish a preferred term and
knemxa — scacywa — | Historical and Several designations for one -
; present other variants as cross-

mopwa translation-related concept reference forms

o — min Disciplinary Different traditions in Clarify conceptual boundaries by
¥ differentiation biology and medicine discipline
AKVBLS — HODVBLS Competing Kazakh Inconsistent use across Give priority to one variant within

" Py equivalents textbooks the same educational system
cubpud — Gyoan Inte_rnatlonal and native V_arl_atl_on by genre and Spe_(:lfy preferred and admitted

equivalents discipline equivalents
MUKDOOP2AHUZM — Borrowed and calqued Unequal frequencies of use A_ssess corpus frequency together
MUKpoaz3a forms with professional acceptance
Correspondence with the . i

ATD — AYD Abbreviation variants full term and international Standardize the abbreviation

together with its full designation
usage

Relationship between the
translation and the
international form

Retain the Latin form and provide a
Kazakh explanation in the definition

in vitro — «orcacanowr | Term and explanatory
opmaoa» rendering

Terminological consistency concerns not only linguistic preference but also educational
quality. When the same concept is given different names in different textbooks, learners may find it
more difficult to acquire; when the same term is defined differently, its conceptual boundaries
become less clear. Studies of other fields likewise document inconsistent use of approved terms
across textbooks, dictionaries and legislative documents. Biotechnology terminology therefore also
requires examination of the relationship between approval and actual use. Although the State
Terminology Commission’s database provides a normative point of reference, it needs to be
compared regularly with usage in educational publications [26].

An effective standardization model should proceed from concept to designation. The first step
is to establish the concept’s content, its generic and specific characteristics, and its relations to
adjacent concepts. The second is to collect all Kazakh and international forms designating that
concept. The third is to assess their frequency, conformity with linguistic norms, brevity, capacity to
generate derived terms and recognition in professional settings. The fourth is to select the preferred
designation and present other variants through «see» cross-references. The fifth is to formulate the
definition according to a consistent model and link it to Russian and English equivalents and the

49



«IakopiM yHUBEpCHTETIHIH Xabapiubichl. @uiosorus cepusick» Ne3(7) 2026
«Bulletin of Shakarim University. Philology series» Ne3(7) 2026

international abbreviation. The conceptual systematicity advocated in ISO standards and established
practices in terminological data processing may provide guidance in this process [2].

Establishing precise Kazakh-Russian-English equivalence is particularly important in
biotechnology. As much of the field’s scientific literature is published in English, an inaccurate
English equivalent for a Kazakh term can make it difficult for a student or researcher to retrieve the
required information from international databases. The 485-entry trilingual dictionary used in this
study provides a basis for establishing these links [24]. Trilingual terminology work, however,
involves more than placing three designations side by side. The terms in all three languages must
designate the same concept, and their grammatical forms and abbreviations must correspond. Where a
concept has an established international abbreviation, for example, the full English designation and its
abbreviation should be provided, while the Kazakh definition should explain the concept precisely.

The findings support a practical procedure for improving Kazakh biotechnology terminology:
develop an electronic corpus that continuously collects terms from specialized textbooks and
dictionaries; provide fields for each term’s source, frequency, definition, variants, abbreviation and
trilingual equivalents; prioritize the evaluation of frequently used core terms; submit competing
forms to joint review by a biotechnology specialist and a linguist specializing in terminology; and
periodically monitor the use of approved or recommended forms in textbooks. Such a resource
would enable terminography to move beyond static dictionary compilation towards a dynamic
system of expert assessment.

Terms in the middle of the frequency range also help clarify the field’s conceptual structure. Units
such as anmueen ‘antigen’, eendep amnaugpuxayusicer ‘gene amplification’, kawryc ‘callus’, sxcnianm
‘explant’, cen sxcnpeccuscol ‘gene expression’, MOHOKIOHObIK anmuoderenep ‘monoclonal antibodies’,
npomonnacm ‘protoplast’, mpanckpunyus ‘transcription’, mpanciayus ‘translation’, mpancgopmayus
‘transformation’, ¢pepmenm ‘enzyme’ and wmamm ‘strain’ recur in four or five sources and designate
particular technological processes and laboratory objects. The occurrence of andpoeenes in vitro ‘in
vitro androgenesis’, eendix uHoiceHepus ‘genetic engineering’, eceHemukanvlix kKoo ‘genetic code’,
comanvly  Oyoandacmulpy ‘somatic hybridization’, pexombunayus ‘recombination’, mpancoykyus
‘transduction’, mymacenez ‘mutagenesis’, pennuxayus ‘replication’, cexeenupney ‘sequencing’ and
pexombunanmmuix JJHK ‘recombinant DNA” in only two or three publications does not imply that they
are unimportant. Rather, their use depends on a publication’s specialization: certain terms are prominent
in plant biotechnology, while others predominate in medical or molecular biotechnology. Frequency
assessment must therefore distinguish between the overall corpus and specialized subcorpora. A term
with a low overall frequency may be central to a particular subfield.

Comparison of term definitions also yielded important findings. For example, one publication
explains vector as a structure that transfers a foreign gene into a cell, whereas another emphasizes
its status as an independently replicating genetic structure. Definitions of gene consistently identify
it as a structural and functional unit of hereditary information, although some also specify that it is a
particular segment of DNA. Genome is described in one source as a cell’s genetic constitution and
in another as the complete system of genes in a haploid chromosome set. Definitions of in vitro and
in vivo retain the basic contrast between «in glass/in an artificial environment» and «in a living
organism», but explanations at the level of plants, animals or cells vary. Such differences should not
immediately be treated as errors: some clarify different aspects of the concept. In educational
terminography, however, it is useful to maintain a consistent definitional core and add disciplinary
characteristics as supplementary information.

Assessment of a term’s quality in educational publications should also consider its word-
formational potential in context. A base designation that readily supports derived and multiword
terms is more likely to become established within a terminological system. For example, cen ‘gene’
underlies a whole conceptual series, including eendix unowcenepus ‘genetic engineering’, eew
aKcnpeccuscyl ‘gene expression’, eenemukanvik koo ‘genetic code’ and eendep amnaughuxayusco
‘gene amplification’. JKacywa ‘cell’ similarly supports the systematic formation of orcacywansix
unaxcenepusi  ‘cell engineering’, orcacywa kynemypacwer ‘cell culture’ and orcacywanvix

50



«IakopiM yHUBEpCHTETIHIH Xabapiubichl. @uiosorus cepusick» Ne3(7) 2026
«Bulletin of Shakarim University. Philology series» Ne3(7) 2026

ouomexnonoeuss ‘cell biotechnology’. Competing forms do not necessarily display equal
derivational productivity. Standardization should therefore assess not only whether a word is
«Kazakh» or international, but also its capacity to form a terminological family, its stability in
naming related concepts and its grammatical adaptability within a sentence. This requirement is
consistent with the effective use of Kazakh’s internal term-formation resources [27].

From the perspective of trilingual terminography, mechanically matching a Kazakh designation
with a Russian or English term is insufficient. A single designation in one language may correspond
to several semantic distinctions in another, or, conversely, several designations may correspond to one
international term. Assigning each term a concept identifier, treating its definition as the principal
criterion and linking equivalents to that concept is therefore a sound approach. The trilingual list of
485 entries examined here could serve as an initial basis for such a database [28]. Adding textbook
frequency, approval status, source, variants, abbreviations and domain of use would transform the
dictionary from a translation aid into a full terminological knowledge base. International glossaries
and terminological standards likewise prioritize conceptual relationships [29].

These results also have direct implications for teaching and learning. When students first
encounter a biotechnological concept and find owcacywa in one textbook, xzemxa in another and
mopwa in a third, the issue extends beyond recognizing synonyms: they must distinguish the
primary designation used in academic writing from historical or disciplinary variants. University
textbook glossaries should therefore be designed not as simple word lists, but as small-scale models
of a subject’s conceptual map. Providing each principal term with a concise normative definition,
Russian and English equivalents, an international abbreviation and, where necessary, a variant and a
«see» cross-reference would support the systematic development of students’ terminological
competence. This approach would facilitate precise term use in scientific writing, translation,
database searches and professional communication.

Conclusion

The study shows that Kazakh biotechnology terminology is a multilayered system shaped by
both historical continuity and international scientific influence. Its earliest stratum originates in
early twentieth-century subject-specific vocabulary and national designations developed in biology,
medicine and botany. The second consists of basic terms stabilized through Soviet-era specialized
dictionaries. The third encompasses international and new technological designations that
developed after independence as biotechnology became a distinct scientific and educational field.
These three strata coexist in the current terminology, sometimes complementing one another and
sometimes generating competing forms.

Quantitative analysis of fourteen educational sources identified 1,422 term records and 115
abbreviation records, yielding 1,537 records in total. The presence of 206 terms occurring in at least
two sources, or 237 recurrent units when abbreviations are included, demonstrates the emergence of
a shared terminological core. The high frequencies of vector, clone, gene, genome, hybridoma, in
vitro, in vivo, mutation and plasmid indicate that contemporary educational discourse is oriented
towards molecular genetics. At the same time, series such as xzemrxalocacywalmopwa “cell’,
yanalmin ‘tissue’, axywiz/napywiz ‘protein’ and eubpudl6yoan ‘hybrid’ show that terminological
variation remains a significant issue.

The principal conclusion is that standardizing biotechnology terminology should begin with
the organization of conceptual systems rather than the isolated selection of designations.
Discrepancies between textbooks and dictionaries can be reduced only when a term, its definition,
its abbreviation and its trilingual equivalents are linked within a single record. Future research
should develop an expanded electronic corpus that includes scientific articles, dissertations, patents
and industrial documentation alongside educational publications, automatically calculate
frequencies of actual term use, and compare the results with specialists’ assessments. In practical
terms, this work would improve the quality of Kazakh biotechnology terminology, promote
consistency in educational texts and support the national scientific language’s participation in
international communication.

51



«IakopiM yHUBEpCHTETIHIH Xabapiubichl. @uiosorus cepusick» Ne3(7) 2026
«Bulletin of Shakarim University. Philology series» Ne3(7) 2026

References
1. Kaidar A.T. Qazaq terminologiyasyna zhanasha kozqgaras [A New Perspective on Kazakh
Terminology]. — Almaty, 1993. — 43 p. (In Kazakh)
2. Kurmanbayuly Sh. Qazaq terminologiyasy: zertteuler, oqulyq, sozdik, bibliografiya [Kazakh
Terminology: Studies, Textbook, Dictionary and Bibliography]. — Almaty: Sardar, 2014. — 952 p.
(In Kazakh)
3. ISO 704:2022. Terminology Work — Principles and Methods. — Geneva: International
Organization for Standardization, 2022. — 80 p.
4. ISO 1087:2019. Terminology Work and Terminology Science — Vocabulary. — Geneva:
International Organization for Standardization, 2019. — 38 p.
5. Sager J. C. A Practical Course in Terminology Processing. — Amsterdam; Philadelphia: John
Benjamins, 1990. — 254 p.
6. Cabré M. T. Terminology: Theory, Methods and Applications. — Amsterdam; Philadelphia: John
Benjamins, 1999. — 247 p.
7. OECD. A Framework for Biotechnology Statistics. — Paris: OECD, 2005. — 51 p.
8. Zaid A., Hughes H. G., Porceddu E., Nicholas F. Glossary of Biotechnology for Food and
Agriculture. — Rome: FAO, 2001. — 192 p.
9. Myshak E. Structural and Derivational Analysis of English Biotechnology Terminology //
Cogito. — 2016. — Vol. VIII, No. 4. — P. 131-136.
10. Terminologiyalyq khabarshy [Terminological Bulletin]. — 2021. — No. 2(61). Qazaqgstan oqu
komissariatynyn bilim sektsiyasy algan pan sozderi [Subject Terms Adopted by the Education

Section of the Commissariat of Education of Kazakhstan] [Electronic resource]. — URL:
https://termincom.kz/assets/pdf/676fd2c02a69fd7a7055a89a3bc7cfda.pdf (accessed: 21.09.2026).
(In Kazakh)
11. Aubakirov Kh. A. Biotekhnologiya [Biotechnology]: textbook. — Almaty: Dauir, 2011. — 368 p.
(In Kazakh)

12. Turasheva S. K. Kletkalyq biotekhnologiya [Cell Biotechnology]: textbook. — Almaty: Dauir,
2011. — 260 p. (In Kazakh)

13. Turasheva S. K. Kletkalyq biotekhnologiya negizderi [Fundamentals of Cell Biotechnology]:
teaching resource. — Almaty: Qazaq universiteti, 2009. — 110 p. (In Kazakh)

14. Syman K. Zh. Biotekhnologiya obiektileri paninen darister zhiyntygy [Collected Lectures for
the Course «Objects of Biotechnology»]. — Almaty: Almanakh, 2019. — 122 p. (In Kazakh)

15. Otesinov Zh. O. Biotekhnologiya zhane qorshagan orta [Biotechnology and the Environment]:
teaching resource. — Almaty: Evero, 2020. — 220 p. (In Kazakh)

16. Zayadan B. K. Ekologiyalyq biotekhnologiya [Environmental Biotechnology]: teaching
resource. — Almaty: Qazaq universiteti, 2014. — 316 p. (In Kazakh)

17. Beisembaeva R. U. Meditsinalyq zhane veterinariyalyq biotekhnologiya [Medical and Veterinary
Biotechnology]: teaching resource. — Almaty: Qazaq universiteti, 2009. — 200 p. (In Kazakh)

18. Begimkulov B. Molekulalyq genetika zhane biotekhnologiya negizderi [Molecular Genetics and
Fundamentals of Biotechnology]. — Almaty: Bilim, 1996. — 200 p. (In Kazakh)

19. Zhatkanbaev Zh. Zh. Biotekhnologiya [Biotechnology]: teaching resource. — Almaty: Evero,
2020. — 396 p. (In Kazakh)

20. Almagambetov K. Kh. Biotekhnologiya negizderi [Fundamentals of Biotechnology]. — Astana,
2007. — 204 p. (In Kazakh)

21. Bayadilova G. O. Biotekhnologiyalyq adister arqyly virustardan sauyqtyrylgan kartop tugqymyn
zhedeldetip kobeitu tekhnologiyasyn ontailandyru [Optimizing the Technology for Rapid
Multiplication of Potato Seed Material Freed from Viruses through Biotechnological Methods]:
monograph. — Almaty: Kazakh National Agrarian Research University, Poligrafiya Printing House,
2025. — 108 p. (In Kazakh)

52



«IakopiM yHUBEpCHTETIHIH Xabapiubichl. @uiosorus cepusick» Ne3(7) 2026
«Bulletin of Shakarim University. Philology series» Ne3(7) 2026

22. Zhumabaeva B. A. Biotekhnologiya negizderi: zhanuarlar biotekhnologiyasy [Fundamentals of
Biotechnology: Animal Biotechnology]: teaching resource. — Almaty: Qazaq universiteti, 2014. —
184 p. (In Kazakh)

23. Kedelbaev B. Sh., Mamyrbekova A. K. Meditsinalyq zhane veterinarlyq biotekhnologiya
[Medical and Veterinary Biotechnology]: collected lectures for students majoring in biotechnology.
— Almaty: Nur-Print, 2009. — 131 p. (In Kazakh)

24. Russko-anglo-kazakhskii, anglo-kazakhsko-russkii, kazakhsko-russko-angliiskii slovar po
genetike, biotekhnologii i molekuliarnoi biologii [Russian-English-Kazakh, English-Kazakh-
Russian and Kazakh-Russian-English Dictionary of Genetics, Biotechnology and Molecular
Biology] / comp. by M. Yu. Ishmuratova, A. N. Kalizhanova, T. B. Marishkina, B. M. lbraeva. —
Karaganda: Bolashak-Baspa, 2018. — 59 p. (In Russian, English and Kazakh)

25. Kulmanov S. K., Shulenbaev N. K., Ybyraiym A. O. Bekitilgen terminderdin qoldanylyndagy
birizdilik problemalary: oqulyqtar, sozdikter, zannama quzhattary negizinde [Problems of
Consistency in the Use of Approved Terms: Evidence from Textbooks, Dictionaries and Legislative
Documents] // Bulletin of L. N. Gumilyov Eurasian National University. Philology Series. — 2025. —
No. 150(1). — P. 112-129. — DOI: 10.32523/2616-678X-2025-150-1-112-129. (In Kazakh)

26. Termincom.kz. Memlekettik terminologiya komissiyasynyn 1971-2025 zhyldar aralygynda
bekitken terminder men ataular bazasy [Database of Terms and Designations Approved by the State
Terminology Commission, 1971-2025] [Electronic resource]. — URL: https://termincom.kz/
(accessed: 21.09.2026). (In Kazakh)

27. Kurmanbayuly Sh. Termin qor galyptastyru kozderi men terminzhasam tasilderi [Sources of
Terminological Enrichment and Methods of Term Formation]. — Almaty: Sozdik-Slovar, 2005. —
237 p. (In Kazakh)

28. Kurmanbayuly Sh. Qazaq terminologiyasy damuynyn kezendik sipaty [Periodization of the
Development of Kazakh Terminology]. — Astana: Elorda, 2022. — 184 p. (In Kazakh)

29. Zhubanov K. Qazaq tili zhonindegi zertteuler [Studies on the Kazakh Language]. — Almaty:
Gylym, 1999. — 581 p. (In Kazakh)

K.K. Kyb6arxanosa™l, IlI. Kypman6aiiyani?, U. lllaxun®
L2J1.H. I'ymunes atbinaars! Eypasus yITTHIK YHUBEPCHTETI,
010008, Kazakcran Pecriyonukacel, Acrana K., CotbaeB k-ci, 2
$3re ynusepcureri, U3mup, Typkus
*ORCID: 0009-0007-6130-4445
*e-mail: Zhubathanova@mail.ru

KA3AK TIVIIHAEI'T BUOTEXHOJIOI'UA TEPMHUHOJIOTI' UACDI:
TAPUXU KABATTAPBI, OKY-9AICTEMEJIIK KOJIIAHBICbI )KOHE
BIPIBAEH/AIPY MOCEJIEJIEPI

Anpnarna. Makanazia Ka3ak TUTiHIEri OMOTEXHOJIOTHS TEPMUHOJIOTHSICHIHBIH KaJIbIIITaCy apHaiapbl MeH Ka3ipri
OKY-FBUIBIMA ~ KOJIIAHBICBI ~ TapUXU-JIEKCUKOTPA(USIBIK, CalbICTRIPMANBl  JKOHE OKHUIIK — Tanmay  HeTi3iHze
KapacThIPBUIAABL. 3epTTEYAIH MaKCaThl — OMOTEXHOIOTHSIIBIK aTayJapAblH Ka3aK FBUIBIMH TUTIHAE OpPHBIFY Ke3eHAEpiH
alKpIHIAY, OKYy-9JiCTeMelNiK 9eOueTTeperi TepMUHIIK KOPIBIH KYPBUIBIMBIH CHITATTay J>KOHE >KapbICIIaibl aTayjap
MEH aHbIKTaMalap/bl Oipi3AeHAIpYAiH HEri3ri OarbITTapblH YChIHY. 3€pTTey MaTepHabl peTiHe Aall Ke3eHiHIer] oH
ce3Jiepl JKOHIHJETI JepeKTep, OMONOrHsS MEH MEIWLIUHA TEePMUHOTPA(MACHIHBIH MaTepHaliapbl, OHOTEXHOJIOTHS
canachlHIarsl 14 oky-omicTeMenik eHOek, 485 OipiiKTi KAMTUTHIH YIUTIJI TEPMHHOJIOTHSUIBIK CO3JIIK MKOHE CaajbIK
TEPMHUHOJIOTHSUIBIK pecypcrap naipanaHsuiapl. KopmycTelk Tipkenimae 1422 tepmuH MeH 115 KpickapTy, GapiibiFbl
1537 xonpmanbic Oenrinenai. Keminme exi Jepekkesne KadTajdaHFaH TepMHUHAEp caHbl 206, KpICKapTyiapisl Koca
ecenrerenae 237 OipaikTi Kypampl. JKuijgik TanmayslHIa BEKTOp, KJIOH, I'eH, T€HOM, THOpHIoMa, in vitro, in vivo,
o6notpanchopMays, KIOHIAY, MyTallUs JKOHE IUTa3MHIa TOPIi3Al aTtaynapAbslH TEPMUHOJIOTHUSAJIBIK ©3€K KYPaWTHIHBI
anbIKTangsl. CoHBIMEH Oipre KieTkKa/»Kacyma/Topiia, YIHa/TiH, aKybI3/HOpYbI3, THOpHI/OymaH Topi3ai >KapbICTIaibl
HYCKaJap MEH aHBIKTaMaJapAblH OPKEJKUIIri Oalkaiabl. 3epTTey HOTIKENepi Kaszak TiMiHAeri OMOTEeXHOJIOTHS
TePMUHJIEPIH YFbIMFA HETI3NIENreH KaruIaMeH Kyieney, aray—aHbIKTaMa—KbICKapTy—YINTUIAl Oamama OaiaHBICHIH
Oipi3aeH Py JKOHE CaNalbIK JIEKTPOHIBIK TEPMUHKOP KAJIBINITACTBIPY KAXKETTIT1H KopceTe .

53


mailto:Zhubathanova@mail.ru

«IakopiM yHUBEpCHTETIHIH Xabapiubichl. @uiosorus cepusick» Ne3(7) 2026
«Bulletin of Shakarim University. Philology series» Ne3(7) 2026

Tipek ce3aep: OMOTEXHOJIOTHS TEPMHUHOJIOTHACHI, Ka3aK FHUIBIMH TiJli, TEPMHUH)KAcaM, TEPMUHOTpa(Us, KUK
TaNgaysbl, )KapbICTIalIbl TEPMIH, Oipi3AeHIIpY.
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BUOTEXHOJIOTNHYECKASA TEPMHUHOJIOI'UA KA3AXCKOI'O A3bIKA:
NCTOPUYECKHUE IIVIACTBI, YHEBHO-METOANYECKOE
HUCITIOJIB3OBAHHME U ITPOBJIEMbI YHUDUKALINHN

AnHoTanmusi. B cratee paccMmarpuBaroTCs MyTH (POPMHPOBAHHSA ¥ COBPEMEHHOE Y4eOHO-Hay4IHOE
(YHKIMOHHPOBAaHUE Ka3aXCKOM OMOTEXHOJOTHYECKOW TEPMHHOJIOTHH Ha OCHOBE HCTOPHKO-JIEKCHKOTPA(HUIECKOro,
CPaBHUTENHFHOTO M YaCTOTHOTO aHanmu3a. L{enp mcciaeoBaHus — ONMPEIeTUTh STAlbl 3aKPETUICHNST OMOTEXHOIOT HIECKIX
HAMMCHOBaHMHA B Ka3aXCKOM HAy4YHOM SI3bIKE, OIKCATh CTPYKTYPYy TEPMHUHOJIOTHYECKOTO (OHIAa B y4ueOHO-
METOJIMYCCKON JUTEpaType U MPEIIOKUTh OCHOBHBIC HANPABICHUSA YHH(DHUKAIMK BapHAHTHBIX HAWUMCHOBAaHUH U
nepuHUIUi. Martepuana HMCCIeOBaHUS COCTABMJIM CBEACHHUS O MPESAMETHON JICKCHKE Mepuojaa AJiani, MaTepHasbl
OMOJIOTHYECKOW W MEIUIIMHCKOW TepMuHOrpaduu, 14 ydcOHO-METOAMYCCKHX W3IaHHA MO0 OHOTEXHOJOIHH,
TPEXBI3BIYHBIN TEPMUHOJIOTMYECKUI CI0Baph, BKIIOYAOMINNA 485 eqUHUI], a TaK)Ke OTpacieBble TEPMHHOJIOTHYECKUE
pecypebl. B kopryce 3adukcupoBano 1422 tepmuna u 115 cokparienuii, Bcero 1537 perucrpanuii. Yucio TepMHUHOB,
MOBTOPSIOLIUXCS MUHUMYM B IBYX UCTOYHMKaX, cocTaBuiio 206, a BMecTe ¢ coKpateHusIMu — 237 equanil. YacTOTHBII
aHaNM3 TO0KasaJ, 4TO TEPMHUHBI BEKTOp, KIIOH, T€H, TeHOM, THOpuaoma, in vitro, in vivo, OmoTpaHchopmarms,
KJIOHUPOBaHHE, MyTallKs U IIa3MIIa 00pa3yoT SAPO UCCIEIOBAHHOTO TEPMUHOIOTHIECKOT0 MaccuBa. OTHOBPEMEHHO
BEISBIICHA BAapUATHBHOCTH CAWHUI] KICTKAa//)KacyIla/TopIna, YIIIa/TiH, aKybI3/HOpPYbI3, THOpHI/OymaH, a Takke
HEOJHOPOAHOCTh psiga neduaunuil. I[lomydeHHBIE pe3ynbTaThl OOOCHOBBIBAIOT HEOOXOMUMOCTHh MOHSTHIHO
OPUEHTUPOBAHHON YHU(HUKAIIUK TEPMHHOB, COIJIACOBAHMS CBsI3¢i «HAMMEHOBaHWE — JC(HUHHUIIMS — COKpAIICHHE —
TPEXbSA3BIYHBIN IKBUBAJICHT» U CO3/IaHUS CHIEITUAIM3UPOBAHHOTO JIEKTPOHHOTO TEPMHUHOJIOTMYECKOTO pecypcea.

KiroueBble c10Ba: OMOTEXHOJIOTHYECKAST TEPMHUHOJIOTHS, Ka3axXCKHH HaydHBIA s3bIK, TCPMHHOOOpa30BaHHE,
TepMuHOrpadusi, YaCTOTHBIN aHAN3, BAPHAHTHBINA TEPMHH, YHUPHUKAIIHS.
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HYBRID TERMS IN KAZAKH: THEORETICAL FOUNDATIONS
AND CRITERIA FOR CLASSIFICATION

Abstract. The article examines the theoretical foundations of hybrid terms in Kazakh and the criteria needed to
distinguish them from borrowed terms and morphologically adapted loanwords. The study aims to clarify the
relationship between etymological heterogeneity, word formation, and specialised naming, while retaining the
distinction between the Kazakh designations 6yman and ru6pua. A critical narrative review is combined with
comparative and structural-semantic analysis of theoretical accounts and illustrative examples from Kazakh and other
linguistic traditions. The comparison identifies three recurrent sources of disagreement: the treatment of borrowed bases
with native affixes, the classification of formations imported as complete lexical units, and the relationship between
morphological structure and terminological function. English, German, French, Turkish, and Russian approaches are
considered alongside the development of Kazakh terminology studies. The analysis supports a recipient-language
perspective in which component origin, formation history, structural pattern, degree of integration, and specialised
function are recorded separately. On this basis, a working classification distinguishes recipient-language hybrid
formations, borrowed terms of hybrid origin, and a boundary class of derivatives based on loans. The historical
discussion connects these distinctions with changing practices of translation and adaptation in Kazakh. The proposed
framework provides a basis for consistent terminographic description; it is an analytical proposal rather than an
empirically validated classification or a new estimate of hybrid-term frequency.

Keywords: hybrid term; lexical hybridisation; Kazakh terminology; borrowing; morphological adaptation; word
formation; terminography.

Introduction

The concept of a hybrid term occupies an intermediate position between borrowing,
translation, and word formation. In Kazakh terminology studies, it is commonly applied to
designations that combine a borrowed component with a Kazakh element. However, this apparently
straightforward definition conceals several different objects: a newly formed compound, a partially
translated foreign designation, a derivative built on a borrowed base, or a term already composed of
elements from different languages before entering Kazakh. Kurmanbayuly’s discussion of the

55


https://orcid.org/0000-0002-4587-4452
mailto:ibrahim.sahin@ege.edu.tr
https://doi.org/10.53360/3080-3861-2026-3(7)-
mailto:a.nurlankyzy@shakarim.kz

