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Abstract. The evolution of the variety of scientific style in educational literature is examined using
the material of Russian school textbooks on physics of the 19th—21st centuries. The object of the
study is the linguistic features of physics textbooks by Nikolay T. Shcheglov (1834), Constantine
D. Kraevich (1880), and the author’s team led by Alexander V. Peryshkin (1960) and
Lev E. Gendenstein (2012). In the context of modern digital reality, the analysis expands to include
texts generated by neural networks (ChatGPT, Gemini, Alice), which have become a new source of
information for students. The relevance of the research is determined by the need to study the
dynamics of functional styles under the influence of sociocultural and educational transformations.
The aim is to determine the vector of change in the scientific style, based on Russian educational
and academic literature from different eras. Within the framework of this study, style is understood
as the principle and method of selecting linguistic material. The novelty lies in the comparative
linguistic analysis of educational texts separated by historical periods, which allows identifying
trends in the development of scientific style. The results of the research show a steady trend towards
a decrease in terminological saturation, reduction of the volume of educational material and
explanations of rules in modern texts of textbooks. It is also possible to note the penetration of
features of publicistic, conversational and official styles in a modern textbook, which loses the key
characteristics of the scientific styles, unlike physics textbooks of the XIX—XXI centuries. The
analysis of the text of neural networks shows us a logical continuation of the trend: scientific-
spontaneous style with high degree of simplification, metaphorically and further reduction in
terminological density.
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AHanu3 yye6HoI pa3HOBUAHOCTN Hay4YHOrO CTUNA
Ha MaTepuarne WKOJIbHbIX y4e6HMKOB no ¢pusnke

A.A. Pomanenko, K.I1. ’Kukyauna'='D<, M.A. Ppioako'~, N.II. Bacuiiok

Poccwuiickuit yanBepcuret apyx0bl HapoaoB, Mocksa, Poccutickas @edepayus
>4 zhikulina-kp@rund.ru

AHHOTanMs1. DBOJIONMS PAa3HOBUAHOCTH HAYYHOT'O CTHIISL B y4eOHOM JTUTEpaType paccMOTpeHa Ha
Marepualle poCCHICKHX MIKOJIBHBIX yueOHUKOB 1o ¢usrke XIX—XXI BB. O0beKT Uccae 0BaHHs —
SI3BIKOBBIE O0coOeHHOCTH yueOHUKOB 1Mo ¢usuke H.T. Illermosa (1834), K.JI. Kpaesuua (1880),
aBTOPCKOTO KoJUIeKTHBa 1ox pykoBoactBoM A.B. Ilépeimkuna (1960) n JI.D. I'ennenmreiina
(2012). B xoHTEKCTE COBpEMEHHOH NU(POBOI PeaTbHOCTH aHAIH3 PACIIHPSAETCS A0 PACCMOTPEHHS
TEKCTOB, TCHEPHPYEMBIX HEHPOHHBIMU ceTsimMu (TakuMu Kak ChatGPT, Gemini, «Amricay), KOTOpBIE
CTAHOBSATCSI HOBBIM HMCTOYHHUKOM HWH(OPMAIMU JUIS IIKOJIBHUKOB. AKTYyaJbHOCTh HCCIIEIOBAHHS
00ycioBlIcHa HEOOXOIUMOCTBIO M3ydeHHs (YHKIIMOHATBHBIX CTHICH IO/ BINUSHUEM COLUOKYIIb-
TYPHBIX U yueOHO-TIegarorndeckux Tpanchopmaruii. Llens ncciaenoBaHus — yCTaHOBUTH BEKTOD
W3MEHEHHS Hay4YHOTO CTUJIS, ONMPAsCh HA POCCHUICKYIO y4eOHO-HAYyUHYIO JINTEPATYPY Pa3INIHBIX
sn0x. B paMkax TaHHOTO HCClIE0BaHUS MO/l CTUIIEMIIOHUMAETCS IPUHIIUIT M METOJT BEIOOPKH S3bI-
KoBoro MaTepuaia. HoBu3Ha 3akiarodaeTcst B CPaBHUTEIBHOM JIMHTBUCTHUECKOM aHAJIN3€ YIeOHBIX
TEKCTOB, pa3JeJICHHBIX HCTOPHUECKUMH MEPUOIaMH, YTO TIO3BOJISET BBIIBUTH TCHICHIIMN PA3BUTHS
HAY4YHOT'O CTHJIS. Pe3ynbpTaThl Hcciae10BaHUS JEMOHCTPUPYIOT YCTONUMBYIO TEHJICHIIMIO K CHIDKE-
HHIO TEPMUHOJIOTMYECKOM HACHIIIIEHHOCTH, COKpAIlleHNIo 00beMa yueOHOro Marepuaiia u o0bscHe-
HUH NPaBWI B COBPEMEHHBIX TEKCTaX Y4eOHBIX MOcOOMH. Takike MOXKHO OTMETHTB IPOHUKHOBEHUE
4epT ITyOJIMIIMCTHYECKOTO, Pa3srOBOPHOTO M OQHUIMAIbHO-IEIOBOIO CTWIECH B COBpEMEHHBIH
y4eOHHK, KOTOPBIH, B OTIH4YKe OoT yueOHuKoB 1o ¢usnke XIX m XX BB., yTpaunBaeT KIIOYEBbIC
XapaKTEepUCTUKY HAyYHOTO CTU. AHAIU3 TEKCTOB HEMPOCETEN MOKA3bIBAET, YTO OHU SABISIOTCS
JOTWYECKUM MPOJODKCHUEM AaHHON TEHIACHIMH: MX OTBETAM CBOWCTBEHEH TMOPHIHBIM HaydHO-
Pa3sTOBOPHBIN CTUIIB C BEICOKOM CTENEHBIO YNPOIIEHHUS, METaQOPUIHOCTH H JAIbHEHIINM CHIDKE-
HHEM TEPMUHOJIOTHYECKOI INIOTHOCTH.

KroueBble ciioBa: GyHKIMOHATIBHBIE CTUIIN S3bIKA, TCPMUHOJIOTHS, yueOHas TUTepaTypa, IKOIb-
HBIA y4eOHUK, HEHPOHHBIE CETH, NCKYCCTBEHHBIN HHTEIUIEKT

BK.]IaH AaBTOPOB: BKJIaJ aBTOPOB paBHO3HAYECH Ha BCEX dTallaX UCCIICAOBAHUA U IIOATOTOBKH TEKCTA
CTaThH.

KoHpaukT nHTepecoB: aBTOPHI 3agBUIIN 00 OTCYTCTBHU KOH(IIMKTOB HHTEPECOB.

®unancupoBanme. HccienoBanue BeinosiHeHO npu nojaepxkke HUP Ne  (050225-0-000
«MyJIbTUMO/IANIBHBIH CIIOBAPh CIIEIMAILHOM JIEKCUKI», BBIIOIHAEMYIO Ha 0a3e Kadeapbl o01ero u
PYCCKOTO SI3bIKO3HAHMs (uionoruueckoro daxyiasrera, PYIH».
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Introduction

The school physics textbook presents unique material for observing the
transformation of the canonical structure of the scientific style in modern realities.
Combining scientific precision with pedagogical accessibility is one of the primary
tasks of school textbook. However, maintaining a balance between it is not a
constant phenomenon [1. P. 42-45]. How was the language of science changed over
the past century and a half century? Which features of the scientific style are being
lost, and which are being acquired through the evolution of school educational
program, language and society? This study proposes to examine the problem
through the lens of historical linguistics.

The subject of research is the formal features of the scientific style, the degree
of manifestation of objectivity, logicality, informativeness, factual accuracy, and
the dynamics of terminological density in texts.

The aim is to determine the vector of change in the scientific style, based on
Russian educational and academic literature from different eras. Within the
framework of this study, style is understood as the principle and method of selecting
linguistic material.

M.N. Kozhina defines a functional type of speech, or a functional variety of
language, as a (1) «oOmeCTBEHHO OCO3HAHHAs peuYeBas Pa3HOBUIHOCTD,
oOmanaromas CrenupUUECKUM XapakTepoM (CBOCH peYeBON CHUCTEMHOCTBIO),
CJIOKMBIIMMCS B PE3YJIbTaTe PEATH3alUU 0COOBIX IPHUHIIUIIOB 0TOOPA M COYETAHHS
SI3BIKOBBIX CPEJIICTB», 3TO Pa3HOBHIHOCTh, COOTBETCTBYIOIIAS TOW WJIM WHOH
COLMAIBHO 3HAYMMOW cdepe OOMICHUS U NEATETBHOCTH, COOTHOCHUTEIBHOW C
ornpeneneHHol (opMoi CO3HAaHUs, — HayKa, UCKYCCTBO, IIPaBO M T.1.» ‘socially
recognized speech variety, possessing a specific character (its own speech system),
formed as a result of the implementation of special principles for the selection and
combination of linguistic means’!. In Russian linguistics, the problem
of functional language varieties has been considered in the research of M.M.
Bakhtin [2. P. 237-280], V.V. Vinogradov [3; 4], V.G. Kostomarov [5. P. 16-32],
O.B. Sirotinina?, and others.

Modern scholarship identifies five functional styles: scientific (objectivity,
logically, informativeness, and factual accuracy), official (imperativeness,

! Kozhina, M.N. (2006). Functional style (functional variety of language, functional type of speech).
In: Stilisticheskiy entsiklopedicheskiy slovar' russkogo yazyka (pp. 581-583). Moscow: Flinta;
Nauka. (In Russ.). P. 60-87.

2 Sirotinina, O.B. (2006). Colloquial style. Stilisticheskiy entsiklopedicheskiy slovar' russkogo
yazyka (pp. 319-321). Moscow: Flinta; Nauka. (In Russ.). P. 319-321.
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precision, absence of emotionally charged lexicon), public (evaluative nature,
emotionality, logically, exhortation), literary (imagery, emotionality, use of
expressive means, and colloquial (emotionality, expressiveness, informality) [6; 7].

All functional styles exist in a state of unstable equilibrium. Features of any
functional style can be found in a text belonging to any type. The relationship
between functional styles in texts changes depending on shifts in public
consciousness. Russian scholar has notably drawn attention on this, for instance,
O.1. Valentinova in “The bureaucratization of society — the bureaucratization of
language” [8. P. 63—65], and T.A. Milekhina in the conference report “Oral
business speech: dynamics of renewal and development trends (Business meeting
in 2012 and 2023)” [9. P. 139—140].

Practical significance lies in the fact that the conclusions of the research can
be applied in the teaching of the Russian language, stylistics, and communication
theory to demonstrate the evolution of the scientific style. The findings can also
serve as methodological recommendations for authors of school physics textbooks,
aimed at preserving a balance between traditional methods: accessibility of
presentation and scientific rigor.

Methodology and Research Materials

The following methods were employed in the study: a comparative method to
contrast the terminology and stylistic features of the textbook under examination;
linguistic and qualitative analysis to identify stylistic peculiarities, analyze
sentences, and investigate the use of conjunctions; stylistic analysis to determine
the dominant functional styles in school physics textbooks from different historical
periods; contrastive analysis to examine the evolution of the terminological
apparatus.

The research material comprised school physics textbook: (1) N.T. Shcheglov
“Foundational principles of physics” (the first edition — 1834) — publishing
during the reign of Nicholas I; (2) K.D. Kraevich “Physics textbook: a course for
secondary educational institutions” (the seventh edition — 1880) — published
during the reign of Alexander II; (3) A.V. Peryshkin, E.Y. Minchenkov,
V.V. Krauklis “Physics: textbook for the 6" grade of secondary school” (the second
edition from 1960) — published in the USSR; (4) L.E. Gendenstein, A.B. Kaydalov
“Physics: textbook for the 7" grade in two parts” (the third edition — 2012) —
published in modern Russia.

Additionally, a comparison with texts generated in a scientific style by popular
neural networks, or large language models, is used: ChatGPT-4.5 (2025)%, Gemini
1.5 Pro (‘Google’) (2025),* YandexGPT-5.1 Pro (‘Yandex’) (2025)°.

3 ChatGPT-4.5. URL: https://openai.com/index/introducing-gpt-4-5/ (accessed: 10.06.2025).

* Gemini 1.5 Pro. URL: https://gemini.google.com/?hl=ru (accessed: 17.09.2025).
5YandexGPT-5.1 Pro. URL: https://ya.ru/ai/gpt?ysclid=mhnayd05t0265630578 (accessed:
15.09.2025).
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Discussion and Results of theSstudy
On the Target Audience of the Selected Textbooks

These educational texts were intended for middle and high school students. In
the 19" century, children were admitted to educational institutions such as district
schools, also known as the schools of the country (uezdnye uchilishcha), parish
schools (prikhodskie uchilishcha), and gymnasiums at the age of 10—11 years old.
However, according to the «Charter for Gymnasiums, District and Parish Schools»
published in 1828, physics was taught in the parish schools only. The objectives of
gymnasium education were following: «to prepare students for university studies
and to provide them with the means for a proper upbringing» (Figure 1).

TN IV.—0 I'umnasiazs.

S 143. Kypes yuenia 81 TyGepucknxs Tiy- § 134. Yypexpenie T'y6epucknxs Tummasii
HA3IAXD pasabameTcA ua 7 KIACCOBL; AME Kaxm~|  uwters ybab ABOAKYW: A0CTABHTb cmocolbl npie
AArO HA3NAYAETCA IO OAHOMY TrOAY. ANYHArO MO 3BANID WXT BOCTMHTANIA TEMD HYB

§ 144. By onsixs npemopawrca: 1) 3akows|  moi0apixs Awpel, Koit Ke HaMBPEHLI, HAH He Mo~
Bowiii, Ceauennas u Ileprosnan Heropin, 2) ryTh MPOAOAKATD Y4enie BB YHuBEPCHTETAXB) a
Pocciiickan Ipammarnka, Caosecniocrs u Jlormxa. rOTOBAUMXCA BCTYNNTH Bb Olble, CHAOANTD Hes

3) Asviks: Jarunckiii, Hemenxiii n Ppanuys-|  oGxoauNBINE AAL COTO 1:]EABADHTEALHBINH 3Ha
cuifi. 4) MaTemaruka 20 Koumweckmxs ctwemwiit'  yigym.

sraioynTeasno, 5) Teorpadia m Cratuermxa. 6)
Heropia. 7) Puanka. 8) Uncromicawie, Yepye-
nie 11 Pucozaxie.

Figure 1. The charter of the gymnasiums and schools of the county and parish, which are
in the department of the universities of St. Petersburg, Moscow, Kazan and Kharkov, 1828
Source: Collection of resolutions on the Ministry of Public Education. Vol. 2. The reign
of Emperor Nicholas I. 1825—1855. Department one. 1825-1839. Saint Petersburg: Type.
The Russian Academy of Sciences, 1864. P. 176-177.

The gymnasium program spanned seven years. In accordance with the
aforementioned “Charter for Gymnasiums, District and Parish Schools”, the
curriculum comprised a variety of subjects (Figure 2).

The study of physics typically started in the 6™ grade of the gymnasium and
continued for two years. Therefore, the senior grades, for which N.T. Shcheglov’s
textbook “Foundational principles of physics” (1834) was recommended, consisted
of adolescents aged 1617 (Figure 3).

In 1871, a new charter for educational institutions was ratified. According to
the new charter, the duration of gymnasium education was extended from seven to
eight years. That time the curriculum of the eight-year gymnasium included
Divinity, Russian with Church Slavonic and Literature, Fundamentals of Logic,
Latin and Greek, Mathematics, Mathematical Geography, German, French, and
Penmanship as well. Physics was likewise taught in the senior grades; consequently,
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the «Physics textbook: a course for secondary educational institutions» by K.D.

Kraevich was written for young people aged 16—18.

§ 145. By Tuwnasiaxs, cocrosupmxs npn Y-
HHBEPCHTETaXB, 00yyaioTh 1 A3KY ['pevecrowy.
Mo mkph uyxawt w Bo3NMOKIOCTH, NPeNoAABaKie
onaro Gyacrs ssogmno H Bb npouia I'yGeprckia
Tuvnasin.

§ 146. IMpenopasanie pasabagerca emay Y-
qirTeanNn cabayouyuys 00pasons: 1) obyvaersn
daxony Boxim, Ceamennoii n Ifeprosnoii Hero-
pis; 2) Jdorunt m Poccifickoii Caosectiocty; 3)
Pocciiicioit [pawvaruxt u Teorpadin; 4) Hero-
pin n Crarncruut; 5) Maremaruxs; 6) Boicmmys
vacrayy  Maremaruin u Puaukt; 7) n 8) Ja-
Thuckovy aseiky; 9) Ilbsenuony; 10) Ppamgys-
criony; 11) Pucosanito u Yepuenin.—Bs Tum-
{ nasiaxs, rab seejeno mpemojasanie I'peveckaro

A3b1KA, AMA cero onpepbaserca ocodni Yunreas.

§ 147. Bn ofiactaxs, rat sbeTHuH ALK

‘ue ecrs Pocciiicxidl, wasnavaerca Yuwntean AR

npenojasania mpasnas cero aastka. OGyranouics

'ci OHOMY, MOTYTh, ¢b paspbwenia Jupesropa,

OuiTb yBUaBTAEMBE OTH KAdccoss Hbweyraro, mau
Ppamyacraro. |

Figure 2. The charter of the gymnasiums and schools of the county and parish, which are
in the department of the universities of St. Petersburg, Moscow, Kazan and Kharkov, 1828
Source: Collection of resolutions on the Ministry of Public Education. Vol. 2. The reign
of Emperor Nicholas I. 1825-1855. Department one. 1825-1839. Saint Petersburg: Type.

The Russian Academy of Sciences, 1864. P. 178.

Ta. I.—1. O6win noaooicenin.

§ 1. T'oynasia sxbrors NBJI0 J0CTABIATH BOCITATHI~
BaOIEeMyca B'h HAXE JofNourecTny obmee o0pasovpaumic,
a evBeTd ¢b THMB CcAYMATE DPHrOTOBHTEAbHBIME 30—
BeACHIAMN ZAA MocTyDJAeHin BB VunpepcureTs H ApPYy-
rig pelcwia cOeniaIpObld YIHAMIA.

§$ 2. Bx Tumnasin mosaraetca cemb KJIACCORD CB
TOANYHBLIMTE KYPCOMT BTD KAUKIOMDG H3'T IepBHIXD Ie-
CTH KAACCOBE H ©B ABYTOAAYLLING KYPCUOM'B BD BHIC—
mIeMT  CeibMOMT kiaceh, IpHueMT Opemojasanie nsm
aroMd KJaaceh pacmoaaraeTres TAKB, €UTOGLI YUCHHERIX
crapmaro B maajwaro ero orybaeniii Goram 00yvaembl
emBerB. Bonpouens, b 3n1’h HEKAOUCHIA 03B obularo
upaspaa, orananbiturie p3s ywenuxons VII kaacea,
nu oupeabacuin Hegarorngeckaro Conbra m ¢5 paspb-
wenin IMomeumresns ydebuaro O€pyra, MOTyTEH OBITH
AOOVEIOHBl W 10 OKOHYAHim Deperaro roja ydeHina BT
VII gaace’s Kb ORONYATEABHOMY WCHBITAHIO U3TH BCEro
TMMHASWIECKATO Kypca BH NOJAHOMB ero odvemb u, 6y-

Figure 3. The charter of gymnasiums and progymnasiums of the Ministry
of Public Education 1871
Source: Collection of resolutions on the Ministry of Public Education. Vol. 5. The reign
of Emperor Alexander I1. 1871—1873. Saint Petersburg: Type. V. S. Balashev, 1877. P. 431.
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In the USSR, children were enrolled in school at age of seven, where they
completed a ten-year program. The study of physics started in the sixth grade; this
led us to the conclusion that the target audience of “Physics: textbook for the
6" grade of secondary school” by A.V. Peryshkin, E.Y. Minchenkov, V.V. Krauklis
consisted of 12—13-years-old adolescents.

In the modern Russian school system pupils begin their educational process,
which spans eleven years, at the age of six or seven. The teaching of physics
typically starts in the 7" grade, although it may be introduced a year earlier in
gymnasiums and lyceums. Thus, the target audience for the «Physics: textbook for
the 7™ grade in two parts» by L.E. Gendenstein, A.B. Kaydalov consists of students
from 12 to 14 years old.

On the formal characteristics of the scientific style found
in the selected textbooks fragments

Here are four main formal characteristics of the scientific style: objectivity,
logicality, informativeness and factual accuracy (Table 1).

Table 1. Characteristics of the scientific style

Characteristic Explanation
Objectivity Presenting the object as it exists, independently of the subject; an impartial
presentation of information
Logicality A sequential, consistent, well-reasoned presentation of information

Informativeness Saturation of the presentation with a sufficient amount of information
about the object

Factual Accuracy | Correct presentation of facts about the object: providing information that
does not contradict reality, avoiding understatements and exaggerations

Source: compiled by Anna A. Romanenko.

We found in all selected fragments commonly used, general vocabulary.
However, the total number and the usage of scientific terms in these texts was
different. For instance, in the textbook by N.T. Shcheglov, the analyzed preface
fragment introduces students to fundamental concepts of physics and contains eight
scientific terms, such as matter, substance, physical body, forces, phenomena,
properties of bodies, physical world, nature.

The introduction to K.D. Kraevich’s textbook informs students about
inventions which, according to the author’s point of view, significantly influence
the development of scientific research methods and practical applications. It
contains ten scientific terms, such as law, Gram magnetoelectric machine, Gram
dynamoelectric  machine, gas liquefaction, Regnault device, Stehrer
magnetoelectric machine, Forteny barometer.

The school physics textbook written by A.V. Peryshkin, E.Y. Minchenkov,
V.V. Krauklis, does not have a separately preface or an introduction part. However,
its first chapter, much like the introduction in N.T. Shcheglov’s textbook,
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familiarizes students with the fundamental concepts of physics. This fragment
contains ten scientific terms: physical body, body, substance, physical phenomena,
movement of bodies, sound phenomena, thermal phenomena, electrical phenomena,
magnetic phenomena, light phenomena.

In contrast to the three previous textbooks, the preface in the modern textbook
does not present any information on the essence of the subject being studied, nor
does it contain any details regarding to the fundamental concepts of physics. We
couldn’t identify a single scientific term in this text fragment. Authors preferred to
use neutral vocabulary, formal collocations and business vocabulary, such as:
second-generation standard, requirements of the standard, two tiers of subject’s
study — basic and advances, corresponds to the basic level. This preface discusses
the textbook’s compliance with the requirements set by the school administration
or other higher authorities (Table 2).

Table 2. Terms used in introduction part

Total
Parts of textbooks (Introduction) Terminology number of
terms

N.T. Shcheglov “The initial | matter, substance, physical body, forces, 8
foundations of physics” (1834) phenomena, properties of bodies, physical

world, nature
K.D. Kraevich “Textbook of | law, Gram magnetoelectric machine, 10
physics. The course of secondary | Gram dynamoelectric machine, mercury
educational institutions” (1880) pump, Mendeleev barometer, gas

expansion coefficient, gas liquefaction,

Regnault device, Stehrer magnetoelectric

machine, Forteny barometer
A.V. Peryshkin, E.Ya. Minchenkov, | physical body, body, substance, physical 10
V.V. Krauklis, G.K. Karpinsky | phenomena, movement of bodies, sound
“Physics. Textbook for the 6th grade | phenomena, thermal phenomena,
of secondary school” electrical phenomena, magnetic
(1960) phenomena, light phenomena
L.E. Gendenstein, A.B. Kaidalov | Terms related to the branches of physics 0
“Physics. Textbook for 7th grade in | have not been found
two parts” (2012)

Source: compiled by Anna A. Romanenko

In the fragment from chapters related to the topic “Substances and Bodies”
across all analyzed textbooks, neutral lexicon is likewise employed; however, the
quantity of terms differs substantially. For instance, whereas the fragment from the
Shcheglov’s textbook contains twenty-two terms, the corresponding fragment from
the modern textbook contains only five terms. What can be clearly seen is the
dominance of common vocabulary and a decrease in terminological saturation in
the modern scientific text (Table 3).

As it is clearly seen from the table, the terms body and substance are used in
all texts, that is logically related to the main topic “Bodies and Substances”. Terms
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such as liquid, gas, gaseous state, and solid body are often used in all textbook
fragments except the modern one, as the modern textbook provides no information

on the states of bodies or the properties of their constituent substances.

Table 3. Terms used in chapters, related to the topic «Substances and Bodies»

Total
Parts from textbooks Terminology number
of terms
N.T.  Shcheglov  “The initial | substance, body, weighed matters, non- 22
foundations of physics” (1834) weighed substances, heat, light, electricity,
solid body, gaseous body, drop-liquid body,
internal forces, external forces, extension,
impermeability, borehole, divisibility,
formalism, self-efficacy, moveability,
expandability, elasticity, mutual attraction
K.D. Kraevich “Textbook of physics. | substance, matter, body, visible world, 18
The course of secondary educational | simple bodies, elements, physical body,
institutions” (1880) natural body, solid, hardness, movable,
body condition, liquid, fluidity, gaseous
state, gas, volume, pneumatic machine
A.V. Peryshkin, E.Ya. Minchenkov, | solid, body, liquid, volume, gaseous 12
V.V. Krauklis, G.K. Karpinsky | substance, gas, state of substance, property
“Physics. Textbook for the 6th grade | of substance, solid state, liquid state,
of secondary school” (1960) gaseous state, casting
L.E. Gendenstein, A.B. Kaidalov | physical body, body, substance, mechanical 5
“Physics. Textbook for 7th grade in | phenomena, interaction
two parts”
(2012)

Source: compiled by Anna A. Romanenko

However, the remaining terminology used in the 19"-century textbooks differs
from that of the mid-20™ century and the modern period. Among the obsolete of
semantically altered terms, we could identify the following lexical units:
camoneoeticmgenHocms  ‘self-inactivity’, ckeasicnocms  ‘porosity’, xanenvHo-
arcuoxkoe meno ‘drop-liquid body’, ecmecmeennoe meno ‘natural body’,
yooboosudcumvitl ‘easily movable’, 3geuusanue mamepuu ‘weighable matter’ and
oxcudcenue ‘liquefaction’.

In terms of terminological density, the 19"-century textbooks are nearly equal.
In contrast, the use of terminology is highly limited in the modern textbook. The
Soviet textbook occupies an intermediate position.

This discrepancy can be explained by the fact that the 19"-century textbooks
provide the most detailed exposition of one of the initial topics in the physics
course, whereas the information in the modern textbook is presented very concisely,
briefly. The students’ age must also be taken into consideration: the textbooks by
N.T. Shcheglov and A.K. Kraevich were intended for an elder audience, a feature
linked to the structure of the educational system in the Russian Empire, whereas the
textbooks published in the USSR and modern Russia were written and modified for
middle school students.
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The analyzed fragments of school physics textbooks exhibit
a high level of objectivity

By focusing on the properties of the described substances, N.T. Shcheglov and
K.D. Kraevich consciously avoid the use of evaluative language. Furthermore, they
explicitly acknowledge that certain substances and their properties, at the time of
the textbook’s compilation, might not have been fully studied — a formulation
absent from both Soviet and contemporary school physics textbooks. In contrast,
the authors of the latter present scientific facts as definitive, omitting any indication
for the student that research methodologies are subject to ongoing development and
refinement (Figure 4).

sesa mauiefl Kakh TBEPAMA, Maks o ik Bewe TA11A EASIIA B KECIOPORQ. Hagbernn 68 BRULECTE, Hefm&!&mﬂuu‘x%

CRGAAUE NEE36IUAUBAETESLA NATBIBAIOTICA 112YAIA TTELAOMIEL Jio CHXD DOPD HA COCTABHWA YacTH, W 3D KOTOPHXD COCTOATD scb Thia
CcBbma, BACKMpPHUECTIBA , CIIOA5 mam;iu, 9mo HXE Hi DPUPONH; ONH HABHBAKWTCK RPOCMbIMU MmIbIAMY WIH SACHEHMAMU, To~
Bh RAKOMB COCyAL MBI yJepmame ne o COCHIOARIN. KOBH: EHCIOPONT, BOJOPON'E, 4307, X0, YTAepoA's, c'lzpa, 110('1])0})‘1., Xe-
Out, o BMAEMOMY, BOBCA He COCHARMAIMT MBIG b0, cepebpo, whyp 1 upod. Kpoersin Thaa phako BCTPYMOTEA B NpH-

0CA32EMBIXD, HE MOAIEKAME B3BBLIHBAHIIO, Il KOHXD OM- Poxb 0TxBIbHO, KO 0GEKHOBERHO BT coemRemiAX'b 110 JIBA, X0 TR M Gourbe.

nowWeNin KARE MEKLY 06010 MakL B KT MBIaMT Bhco-

MBINE CUIE HEAOBOAKHO H3BBCMIHEL

Figure 4. Parts from school physics textbooks.

Source: N.T. Shcheglov “Foundational principles of physics”. Saint Petersburg. Typ. H. Ginze,
1834; Textbook of physics: course of secondary educational institutions: with many political
aspects in the text and lithographed tables / comp. K. Krajevich. 10th ed., revision and supplement.
Saint Petersburg: V. Bezobrazov's Type and Comp., 1889. P. 3.

Assessing the level of evaluative language in the excerpt from the modern
school physics textbook is challenging, as the material is presented concisely, using
simple, common vocabulary and a limited number of scientific terms. Logically and
coherence in the presentation of material are observed in only two of the four
analyzed textbook excerpts: namely, those by N.T. Shcheglov and K.D. Kraevich.
In these school physics textbooks, the authors introduce several concepts and then
proceed to elaborate on each one sequentially, following the order of its
introduction. The exposition consistently moves from the general to the specific.

A.V. Peryshkin, E.Y. Minchenkov, V.V. Krauklis, and G.K. Karpinsky adhere
to the expository method — from the general to specific. They first list the states of
matter in nature and then provide a characterization for each state. In contrast, the
authors of the modern school physics textbook deviate from this described
expository principle. As noted previously, L.E. Gendenstein and A.B. Kaidalov
present the material briefly, direct students to other sections of the textbook for
additional information on the topic, and, without first explaining the properties and
types of bodies and substances, proceed directly to a discussion of how these bodies
interact.
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Neural Network Assistants as a New Source of Knowledge

The analysis of the evolution of the language of Russian school textbooks and
other school subjects should be considered in the context of modern realities, where
digital assistants and large language models (LLM) became a source of information
for students. It means that neural networks are forming a new channel of
communication between the scientific knowledge and the student. Unlike the static
text of school textbook, neural networks present interactive and dynamic responses
to user requests, adjusted to the context [10].

From a terminological perspective, the responses of neural networks to physics
questions exhibit a hybrid character. Its simultaneously engage with scientific
terminology embedded within training corpora — which includes canonical
textbooks — while demonstrating a marked preference for conversational and
public discourse styles. This stylistic inclination aligns neural networks more
closely with the approach of modern educational materials, such as the textbooks
of L.E. Gendenstein. Furthermore, driven by an impetus toward the visualization
and annotation of content, LLM frequently demonstrate a tendency to reduce
terminological density and effacing of canonical features of the traditional
scientistic style [11]. Traditional models classify text genres by identifying common
patterns in vocabulary, meaning, grammar and discourse [12].

Consequently, neural network assistants exemplify and amplify a broader trend
in educational materials: a shift from an objective, logically structured, and
terminologically dense exposition toward a more simplified, hybrid style. The
following examples of Al-generated text illustrate this shift.

Example 1

Request to ChatGPT: (1) O6wschu, umo makoe s1ekmpuyeckuii mox?

Response of ChatGPT: (2) Ilpedcmaev cebe pexy. Booa 6 meui meuem
HOMOMY, YMO eCMb YKIOH. DNeKMPUYecKUutl MoK — Mo modice c80e20 poodd peKd,
MOnbKO meyem 6 Heli He 6004, d KpouleuHbvle 3apsidiCeHHble Hacmuybl —
anekmponvl. OHu 6e2ym no npo8oOHUKY, Hanpumep, no MeoOHOM) NpPo8oady, K020d
Mbl nOOKIouaem e2o k bamapetixe... ‘Imagine a river. The water in it flows because
there is a slope. An electric current is also a kind of river, but what flows in it is
not water, but tiny charged particles — electrons. It runs along a conductor, for
example, a copper wire, when we connect it to a battery’®.

While scientific terms such as electric current, charges particles, electrons and
conductor are present, it is embedded within a domestic analogy (e.g., river, slope).
This framing blurs the boundaries of a strict terminological field. In a
conversational style, such analogies have served as auxiliary illustrative tools, but
it is not typically positioned as the foundational basis of an explanation. The text’s
objectivity is further diminished by its reliance on metaphorical expressions.
Although a logical sequence is present, it lacks rigor; notably, the introduction of a

6 ChatGPT-4.5. URL: https://openai.com/index/introducing-gpt-4-5/ (accessed: 10.06.2025).
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concept should be followed by its formal definition, a convention not observed in
generated text.

Example 2
Request to Gemini (‘Google’): (3) Chopmyrupyii smopoii 3axon Heromona.
Response of Gemini (‘Google’): (4) Bmopoti 3axon Hviomona — smo

@dyHoamenmanvHuIll NPUHYUN, KOMOPLBIL OYKEAIbHO YNPAGISAEm OBUNCEHUEM 6
Hawel Bcenennou. Eciu npocmo, mo on coeopum 6om umo. YCKOpeHue meid
APAMO NPONOPYUOHATILHO CUlle, KOMOpAs HA Heeo Oelicmeyem, U 00pamHo
nponopyuoranbHo e2o macce. Ilpowe 206opsi, umobvl cuibHee pazocHams 00veKm,
HYJ#CHO cuibHee moakHyms... ‘Newton’s second law is a fundamental principle that
literally governs motion in our universe. Simply put, it states that the acceleration
of an object is directly proportional to the net force acting on it and inversely
proportional to its mass. In other words, to accelerate an object more, you need to
push it harder...””.

The contextual framing diverges from canonical scientific writing. The text
incorporates features of a public style, such as the phrase 6yxsarvro ynpasisem
oguoicenuem 6 Hauteli Becenennou ‘literary drives the movement in our universe’,
which creates an effect of heightened significance. A twofold simplification is
evident: first, using colloquial vocabulary and phrasing (e.g., 206opum eom umo ‘it
states that’); second, through explicit metacommentary like eciu npocmo ‘simply
put’, which signals a conscious departure from a rigorous scientific register toward
a popular-science style. Consequently, objectivity is compromised by inclusion of
emotional and evaluative expressions. The traditional scientific style typically
avoids such epithets in its exposition, making the mode of presentation distinctly
different from the established canonical texts.

Example 3

Request to Alice (‘Yandex’): (5) [louemy mnebo ecomybozco ysema, c
Qusuueckoli mouku 3peHusn?

Respond of Alice (‘Yandex’): (6) ConHe4HbIi CBET, KOTOPBIN Ka)KeTCS HaM
OenbIM, Ha CaMOM JIeJie COCTOMT M3 JIy4el pa3HOTo IBETa, Kak pamyra. [Ipoxoos
yepesz ammocghepy, 3mom céem CMAaIKUBaemcsi ¢ MOAeKyiamu 6030yxa. M eom mym
CaMblil 8ANCHBIL MOMEHM: 2071y0ble U CUHUE VYU PACCeU8arOmcs CUlbHee 8Ce2o,
HOMOMY Umo y HUX Kopomkas oauna eoansl ... ‘Sunlight, which appears white to us,
it composed of rays of different colors, like a rainbow. As it passes through the
atmosphere, this light collides with air molecules. And here is the most important
point: blue and indigo rays are scattered the most because it has a short
wavelength...’%.

While key scientific terms are present (e.g. corneunwviti céem — ‘sunlight’,
ammocgepa — ‘atmosphere’, monexynvl 6030yxa — ‘air molecules’, odauna
sonnbl — ‘wavelength’, etc.), it is not presented as formal definitions. The text

7 Gemini 1.5 Pro. URL: https://gemini.google.com/?hl=ru (accessed: 17.09.2025).
8 YandexGPT-5.1 Pro. URL:  https://ya.ru/ai/gpt?ysclid=mhnayd05t0265630578 (accessed:
15.09.2025).
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further incorporates lexical items and syntactic structures characteristics
of colloquial register, as seen in phrase such as, /4 6om mym camviil 6adxicHbill
momenm — ‘here is the most important point’. This approach diminishes objectivity
using evaluative and emotionally charged constructs. Although the presentation
follows a logically and inquiry-based structure — moving from general principles
to specific instances — it represents a simplified form of exposition that diverges
from the expected rigor of the scientific style.

Conclusions

Thus, it can be established that 19"-century school physics textbooks (e.g.,
N.T. Shcheglov “Foundational principles of physics” (1834) and K.D. Kraevich
“Physics textbook: a course for secondary educational institutions” (1880)) most
fully conform to the criteria of the scientific style. The Soviet-era school physics
textbooks “Physics for the 6% grade of secondary school” (1960) by
A.V. Peryshkin, E.V. Minchenkov, V.V. Krauklis, and G.K. Karpinsky exhibits
features if publicistic and colloquial styles, yet it remains a didactic variety of
scientific literature. In contrast, the contemporary school physics textbook “Physics
for the 7™ grade in two parts” (2012) by L.E. Gendenshtein and A.B. Kaydalov
cannot be characterized as scientific.

The responses generated by LLM have a hybrid style — a scientific-colloquial
or neuro-popular register. Its primary aim is not merely to inform within the
framework of scientific discourse, but to provide an interactive explanation,
borrowing features of live communication, such as one might experience with a
tutor. This presents a logical continuation of the evolution if the didactic style
towards greater accessibility.
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