ISSN 1684-940X (Print)
ISSN 2789-1534 (Online)

ITaBjionap nmeaaroruKaJbIK

est.1962 ) YHUBEPCUTETiHiH FHLIBIMH JKYPHAJIbI
Hayunsrii :xxypHau IlaBiaogapckoro

NneIaroru4eckoro YHHBEpCHTETA

2001 scvrnoan wwizaowl
H3zoaemca c 2001 zo0a

KA3AKCTAHHBIH
BUOJOTUSLIIBIK
FBLIBIMJIAPBI

BUOJJOI'MYECKUE

HAYKU
KA3ZAXCTAHA

4 2021




KA3AKCTAHHBIH BUOJOTUAJIBIK FBIJIBIM/IAPBI

KY9JIIK
2008 kbLIbI 25 HAypbI3aa
Ne9077-K
OyKapaJbIK aKHapaT KypaJbIH ecelKe KO TypaJbl
Ka3zakcrannbin MogeHueT, aknapaT MUHHCTPJIIr OepreH.
KypHau skbLIbIHA 4 peT IbIFapbLIAAbI. ZKapaTblIbICTAHY-FBIIBIMH 0aFBITTAFBI MaKagaJIap
Ka3aK, OPBIC K9He aFbLJIIIBIH TIIAepiHAe JKapusaIaHAIbL.

PEJAKIUAJIBIK AJIKA

bac peoakmop:

B.K. J)KymabekoBa, 6uonocus eblibiMoapuliblly OOKMOpbl, npogheccop
(Ilasnooap nedacocuxanvix ynusepcumemi, Kazaxcman)
Kayanmor xamuivt:

M.T. Ka66acosa (Ilasnooap nedazozuxanvix yuusepcumemi, Kazaxcman)

Peoakuuanvik anka mywienepi

K.Y. BazapOekoB, 6uonocus ablivlMOapbiHbly 0OKIMOPbL

(Ilasnooap nedacocuxanvix ynusepcumemi, Kazaxcman)

A.A. BaHHUKOBA, OU0I02UsL 2bLTLIMOAPBIHBIY OOKIMOPbL
(M.B. Jlomonocos amvinoazet MMY, Peceti)

B.3. Bepesun, 6uonocus eviisimoapuinbiyy OOKmMopbsl, npogheccop
(KP BFM Muxpobuonoeus scone supyconoaus uncmumymsl, Kazaxcman)
P.U. Bepcumbaii, buonozus eviivimoapeiibiy dokmopsl, npogeccop, KP ¥FA axaoemuei
(JI.H. I'ymunes amvinoazvl EYY, Kazaxcman)
Y. ynamcypeH, 6uon02us bl ibIMOapblHbl OOKMOPbl
(I'eope-Aseycmmiy I émmuneen ynueepcumemi, I epmanus)

A.T". Kapralies, 6uonocus eblibiMOapuliblly OOKMOpbl, npogheccop
(Tomck backapy sicore paouosieKmpoHuKka Jxcylenepi ynusepcumemi, Peceii)
N.A. KyTsIpeB, 6uonocus eblisiMOapulHbiy OOKMOpbl
(PFA CB sicannul sicone saxcnepumenmmix ouonoeus uncmumymsoi, Peceil)
C. Mac-Koma, 6uonozus ebiisimoapulHbly 00OKmMopbl, npopeccop
(Banencus ynusepcumemi, Ucnanusi)

JK.M. MykaraeBa, Ouono2ust 2blibiMOApbiibll, OOKIMOPbL
(JI.H. I'ymunes amvinoazvl EYY, Kazaxcman)

W.P. PaxumbaeB, Orosorus rFeuibIMAapbIHBIH J0KTOPBI, KP ¥FA kopp. Mmyieci
(Ocimoixmep buonocusCHL dcoHe buomexuHorocuscyl uncmumymsl, Kazaxcman)
A.B. CypoB, 6uonozus ebliblMOapuiHbly 0OKmMOopbl, npopeccop
(A.H. Cegepyos amuvinoazvl IK0ON02UsL HCOHe IBONI0YUL Moceerepl uHcmumymul, Peceti)
H.E. TapacoBckasi, Ouonozcust 2blibiMOapbiibly OOKMOpPbl
(Ilasnooap nedacoeuxanvix ynusepcumemi, Kazaxcman)

K K. HlaiimapaaHoB, Ouonocus 2uliblMOapbiibly 00OKMOPbL, npogheccop
(d. Cepixbaes amvinoaewl Llvievic Kazaxcman mexnuxanvix ynugepcumemi, Kazaxcman)

Texnukanvlk xamuibl:
I'.C. CanmenoBa

Martepuanaap MEH >kapHaMaHBIH PaCTHIFbI YILIIH aBTOpIap MEH )apHama OepyIuinep xayarn Oepexi.
JapusinaHbIM aBTOPIAPBIHBIH MIKiPi SpAAiibIM peaKLMHbIH MIiKipIMEH Calikec kee OepMeii.
Penaxuus Marepuasiap/bl KabbuigaMay KYKbIFbIH ©31HE KaJlIbIpajibl.
XKypHan marepranaapsiH naiinanany kesinne «Ka3zakcTaHHBIH OHOIOTHSIIBIK FBUTBIMAAPBIHAY» CLATEME XKacay MiHACTTI.
© II1y



BUOJIOTMYECKHUE HAYKHN KA3AXCTAHA Ne4, 2021

BUOJOTUYECKUE HAYKHN KA3ZAXCTAHA

CBUAETEJBCTBO
0 MOCTAHOBKeE Ha y4YeT CpelcTBA MaccoBOil HH(poOpManuu
Ne9077-K
BbIJaHO MUHHMCTEPCTBOM KYJBTYpPbI, HHpopManuu Pecny6mku Kazaxcran
25 mapra 2008 roga
Kypnau usnaercs 4 pasa B roa. Ily0nnkyroTcst cTaTbH eCTECTBEHHO-HAYYHOT'0 HANIP ABJICHMS
HA Ka3., PyC. U aHI. A3bIKaX.

PEJAKIIMOHHAS KOJUIETI'USA

I'nasnwtii peoakmop:

B.K. XXymabekoBa, dokmop 6uonocuueckux Hayx
(Ilasnooapckuii nedazocuyeckuil ynusepcumem, Kazaxcman)
Omeemcmeennblil cekpemap:

M.T. Ka66acosa (Ilasnooapckuii nedazocuueckutl ynusepcumem, Kazaxcmarn)

Yrenvl pe0aKyuoHHOI KoJecuu
K.Y. BazapOekoB, doxmop 6uonocuteckux Hayx
(Ilasnooapcxuii nedazocuyeckuil ynusepcumem, Kazaxcman)
A.A. BaHHUKOBa, Q0KMOpP OUONOSUHECKUX HAYK
(MI'Y umenu M.B. Jlomonocosa, Poccust)
B.3. Bepesun, doxmop buorocuueckux Hayk, npogpeccop
(Uncmumym mukpobuonoeuu u eupycoroeuu MOH PK, Kazaxcman)
P.U. Bepcumbaii, doxkmop buonocuueckux nayx, npogeccop, axademux HAH PK
(EHY um. JI.H. I'vmuresa, Kazaxcman)
Y. dynaMcypeH, 00Kmop OU0I02UHeCcKUx HayK
(I'emmuneencruii ynusepcumem I eopea-Ascycma, I epmanus)
A.T". Kaprarues, doxmop buonocuveckux nayx, npogeccop
(Tomckuii yHugepcumem cucmem ynpasieHus u paouodekmpouuxu, Poccus)
N.A. KyTbipeB, 0okmop 6uonocuieckux Hayx
(Uncmumym obweil u sxcnepumenmanvrou ouonoeuu CO PAH, Poccus)
C. Mac-Koma, doxmop buonoeuueckux Hayk, npogeccop
(Vnusepcumem Banencuu, Ucnanus)
JK.M. MykaraeBa, 0okmop Ouoio2uieckux Hayx
(EHY um. JI.H. I'vmunesa, Kazaxcman)
N.P. PaxumbaeB, TokTop OHMOJIOrHYECKHX HayK, ipodeccop, wi-kopp. HAH PK
(HUncmumym 6uonozuu u 6uomexnonozuu pacmenutl, Kazaxcman)
A.B. CypoB, doxmop buonocuueckux Hayx
(Uncmumym npobaem sxonocuu u 36omoyuu um. A.H. Cesepyosa PAH, Poccus)
H.E. TapacoBckas, 00kmop 6uoroeuieckux Hayx
(Ilasnooapcxuii nedazocuyeckuil ynusepcumem, Kazaxcman)
K K. llaiimapaaHoB, dokmop 6uonocuueckux Hayk, npogheccop
(Bocmouno-Kazaxcmancxuil mexnuueckuii ynueepcumem um. /. Cepuxbaesa, Kazaxcman)

Texnuueckuii cexpemapbn:
I.C. CanmenoBa

3a 10CTOBEPHOCTH MATEPHANIOB U PEKIaMbl OTBETCTBEHHOCTh HECYT aBTOPHI M PEKJIaMOAATEIH.
MHeHue aBTOpOB MyOJIMKALMH HE BCEr/la COBIAJAET ¢ MHEHUEM PElaKLMu.
Penakuus ocrasiseT 3a coO0H MpaBo Ha OTKJIOHEHHE MAaTePUAJIOB.
Pyxomnucu 1 IUCKETbI HE BO3BPALIAIOTCS.
I1pu McHoabp30BaHMK MaTepHAIOB XKypHaa ccbuika Ha «buonornueckue Hayku Kazaxcranay obs3arenbHa.
© Iy



BUOJIOTMYECKHNE HAYKHN KA3AXCTAHA Ned, 2021

BIOLOGICAL SCIENCES OF KAZAKHSTAN

CERTIFICATE
about registration of mass media
Ne9(77-K
Issued by the Ministry of Culture and Information of the Republic of Kazakhstan
March 25,2008
The journal is published 4 times a year. Articles of natural science direction are published
in Kazakh, Russian and English languages.

THE EDITORIAL BOARD

Chief Editor:

B.K. Zhumabekova, doctor of biological sciences
(Pavlodar pedagogical university, Kazakhstan)
Executive Secretary:

M.T. Kabbassova (Pavlodar pedagogical university, Kazakhstan)

Members of the editorial board
K.U. Bazarbekov, doctor of biological sciences
(Pavlodar pedagogical university, Kazakhstan)
A.A. Bannikova, doctor of biological sciences
(Moscow State University named after M.V. Lomonosov, Russia)
V.E. Berezin, doctor of biological sciences, professor
(Institute of microbiology and virology, Kazakhstan)
R.I. Bersimbaev, doctor of biological sciences, professor, academician
of the National academy of sciences of the Republic of Kazakhstan

(Eurasian national university named after L.N. Gumilyov, Kazakhstan)

Ch. Dulamsuren, doctor of biological sciences
(Georg-August University of Gottingen, Germany)
A.G. Kartashev, doctor of biological sciences, professor
(Tomsk university of control systems and radio electronics, Russia)
LA. Kutyrev, doctor of biological sciences (Institute of general and experimental biology,
Siberian branch of the Russian academy of sciences, Russia)
S. Mas-Coma, doctor of biological sciences, professor (University of Valencia, Spain)

Zh.M. Mukataeva, doctor of biological sciences

(Eurasian national university named after L.N. Gumilyov, Kazakhstan)
L.R. Rakhimbaev, doctor of biological sciences,

professor, corr. member of the National academy of sciences of the Republic of Kazakhstan
(Institute of Plant Biology and Biotechnology, Kazakhstan)
A.V. Surov, doctor of biological sciences (Institute of ecology and evolution named
after A.N. Severtsov, Russian academy of sciences, Russia)
N.E. Tarasovskaya, doctor of biological sciences (Paviodar pedagogical university, Kazakhstan)
Zh K. Shaimardanov, doctor of biological sciences, professor
(East Kazakhstan technical university named after D. Serikbayev, Kazakhstan)

Technical secretary:
G.S. Salmenova

The authors and advertisers are responsible for the accuracy of the materials and advertising.
The opinion of the authors of publications does not always coincide with the opinion of the editorial board.
The editorial board reserves the right to reject the materials.
When using the materials of the journal, the reference to «Biological sciences of Kazakhstan» is mandatory.
© PPU



BUOJIOTMYECKHUE HAYKHN KA3AXCTAHA Ne4, 2021

MA3MYHbI

AJJIAM AHATOMMUACHI
KOHE ®U3UOJOI'UsACHI

A.Ul. Kpiabipmoaanna Cmpecc acepinen nepughepanovix Kan mumgpoyummepinoei 8
B.A. KernicoaeB OUOXUMUATBIK, yOepicmep MeH UMMYHOLOUSLILIbIK Pe3UCMeHMMINIK
A.M. YrereHoBa e3cepicmepi

3.K. OmapxaHoBa

M.M. Maauk

C.C. ToIp:kaHOBa
JI.A. OGepkyJioBa

BUOTEXHOJIOI'Us

K.M. AybakupoBa DKONO2UANBIK MA3G AKEAKYIbIMYPA OHIMOepin ymuimObl naiioarany 15
M.C. KyaraeBa
T.’K. CarkaHnoB
3.A. ATuKYyJ0B

300J10TNUA

K.P. KagnoJioB Epmic e3eni bexipe nonyisiyuscolHuly Kyii MeH OHbl KOOeumy 22
K.M. TypcyHxanos MAKcamvlHOa maouzu opmadar OHMatlivl any HCOHIHOe2l

B.C. Aybakupos YCblHbBIMOAp

O.U. KupuuyeHnko
A.M. KacbimxaHoB
N.B. IIpuTBIKHH

A.C. HykeHoB

J.I. Beabrid Moitivinkym wenoi oba owagbindagvl Kemipeiuimep ayHacoiHbly 30
B.I. Meka-MeueHko Kazipei drcagoativ

K.K. Hus3anues

K.T. Hyp6aes

B.II. CagpoBckan
3.3. CasikoBa

MMAPABUTOJOI'UA
A.9. KyuboesB 3apaghuan 63eniniy momenei a2vlCblHOAbl O6ANLIKMAPOLLY 42
B.B. CoaTos eenbMunmmepi

BUOJIOT'UsJIBbIK BIJIIM

K.A. lllammaroBa Hunosayusnwiy mexnonro2usniapobl 6uonocus caba2vblHoa Koidanyovi 52
B.A. BaiinaiuHoBa 3epmmey

B. XK. Baiimyp3una

B.C. Ken:kebaeBa

T.E. ’&KakbpinoBa

9.0. KoxxaxmeroBa Kpeamueminixke apHanzan mancoulpmaniaposl KOIOAHY ApKblibl 58
A.A. YapmyxameToBa OKYUBLIAPObIY CUHMe3 0A0bLIAPLIH OAMbBLINY HCONOAPbL

E.E. Kupuk «Kasipei 3amanewbt mexmen emipindezi dcapamoliblCmamy 66
B.H. AnusicoBa MYpasxcaiivly agmopavlk 6a20apIaAMachl HeApaAmulLiblCMany

T.A.I'pag My3eliepiniy MaO0eHUuemmi Jcane nedazocuKaibli aieyemin

icke acvlpy macini peminoe

T.K. llakeHnoBa JKapamvinvicmany-golaivimu 6ageimmagsl naHoepoi OKbIny 73
HI.1I. Xam3una npoyecinoezi OKyubliapobly PYHKYUOHALObLK CAYAMMbLIbIbL

ABTOPJAP TYPAJIbBI MOJIMETTEP 80
MAKAJIAHBI POCIMJIEY BOMBIHIIIA «KABAKCTAHHBbIH BUOJIOTUSJIBIK 88

FBLIIBIMAPBI» )KYPHAJIBIHBIH ABTOPJTAPBIHA APHAJIFAH HY CKAYJIBIK



BUOJIOTMYECKHNE HAYKHN KA3AXCTAHA Ned, 2021

AHATOMMUS U

®U3NOJOI'UsSI YEJJOBEKA

A.I. Keiasipmoaansua
B.A. Kernucoéaen
A.M. YTerenosa

3.K. OmapxaHoBa
M.M. Mauauk

C.C. Toip:kaHOBa

JILA. ObepkyoBa

BUOTEXHOJIOI'US

K.M. Aybakuposa
M.C. KyaraeBa
T.’K. CarkanoB
3.A. AuKYyJI0B

300J10rus

K.P. Ka6nonoB
K.M. TypcyHxaHnos
B.C. Ay6akupos
O.U. KupuuyeHnko
A.M. KacbimxaHoB
N.B. IIpuTBIKHH
A.C. HykeHoB

JI.T. Beablii

B.I'. Meka-MeueHKO
K.K. Husizanuesn
K.T. Hyp6aes

B.I1. CagoBckas
3.3. CasikoBa

MMAPA3UTOJIOI' U1

A.9. KyuboesB
B.b. CoaTtoB

BUOJOI'NYECKOE
OBPA3OBAHUE

KA. lllammaroBa
B.A. baiinaauHoBa
B.XK. Baiimyp3una
B.C. Ken:kedaeBa
T.E. ’KakbpinoBa

3.0. Ko:xxaxmeToBa
A.A. YapmyxameToBa

E.E. Kupuk
B.H. AnusicoBa
T.A.I'pag

T.K. lllakenoBa
HI.III. Xam3uHa

CBEJEHUS OB ABTOPAX

COJIEP)KAHUE

H3menenue uMMYHON02UHeCKOU Pe3ucmenmHoCmu U OUOXUMUYECKUX
npoyeccos 8 umM@poyumax nepughepuyeckoll Kposu npu oelcmaeuu
cmpecca

Payuonanvroe ucnonv3o8anue 3K0102UYECKU YUCMBIX NPOOYKIMO8
aKeaxynLmypul

Perxomenoayuu no onmumanibHOMy U381e4eHUI0 U3 NPUPOOHOU Cpedbl
ocemposotl nonynayuu pexu Upmoiui ¢ yenvio ee 60CHPouU3600cmed

Cogpemennoe cocmosnue gpaynvl epvi3yHos 6 MotibiHKyMcKom
NYCMbIHHOM 0Yaze 4ymbl

Tenomunmol pvi6 6000emM06 HU308bed peku 3apapuwan

H3yuenue npumenenus UHHOBAYUOHHBIX MEXHOIO02U HA YPOKAX
obuonozuu

Ilymu pazeumus y y4aujuxcs HA8bLKO8 CUHMe3d C UCNONb3068AHUEM
3A0aHUll HA KPeamueHoCmb

Aemopckasa npoepamma «EcmecmeeHHO-HAYYHbII MY3ell 8 HCUSHU
COBPEMEHHO WKONIbLY KAK CROCOO peanuzayuu Kyibmypo-
co3uoarouezo u neoazoeuiecko2o NOMeHyuad
ecmecmeeHHO-HAYUHbIX My3€eed

(DyHKL{MOHaﬂbHaﬂ cpaAmMoOnmHOCmsb yuawuxcs 6 npoyecce
npenoda@anuﬂ npedMemos ecmecmeeHHo-Hay4Hoco HanpaeileHus

PYKOBOJACTBO JJI51 ABTOPOB XXYPHAJIA « BUOJIOTUYECKHUE HAYKH
KA3AXCTAHA» 10O O®OPMJIEHHUIO CTATbU

8

22

30

42

52

58

66

73

83

94



BUOJIOTMYECKHNE HAYKHN KA3AXCTAHA Ned, 2020

HUMAN ANATOMY AND
PHYSIOLOGY

A.Sh. Kydyrmoldina
B.A. Zhetpisbayev
A.M. Utegenova
E.K. Omarkhanova
M.M. Malik

S.S. Tyrzhanova
L.A. Oberkulova

BIOTECHNOLOGY

K.M. Aubakirova
M.S. Kulataeva
M.Zh. Satkanov
Z.A. Alikulov

Z0O0OLOGY

Zh.R. Kabdolov
K.M. Tursunkhanov
B.S. Aubakirov

O.1. Kirichenko
A.M. Kasymkhanov
L.V. Pritykin

A.S. Nukenov

D.G. Belyy

V.G. Meka-Mechenko
K.K. Niyazaliyev
K.T. Nurbayev

V.P. Sadovskaya

Z.Z. Sayakova

PARASITOLOGY

A.E. Kuchboev
B.B. Soatov

BIOLOGICAL EDUCATION

Zh.A. Shamshatova
B.A. Baidalinova
B.Zh. Baymurzina
B.S. Kenzhebaeva
T.E. Zhakypova

E.O. Kozhakhmetova
A.A. Charmukhametova

E.E. Kirik
V.N. Aliyasova
T.A. Graf

T.Zh. Shakenova
Sh.Sh. Khamzina

CONTENT

Change of immunological resistance and biochemical processes in
peripheral blood lymphocytes in action stress

Rational use environmentally friendly products of aquaculture

Recommendations on the state of the sturgeon population of the
Irtysh river and its optimal extraction from the natural environment
for reproduction

The current state of the rodental fauna in the Moyinkumdesert
plague focus

Fish helminths in reservoirs of the Zarafshan river

Studying the use of innovative technologies in biology lessons

Ways to develop students ‘ synthesis skills using creative tasks

The author s program «Natural Science Museum in the Life
of a Modern School» as a way of realizing the culture-creating and
pedagogical potential of natural science museums

Functional literacy of students in the process of teaching
natural science subjects

INFORMATION ABOUT AUTHORS

GUIDELINES FORAUTHORS OF THE JOURNAL «BIOLOGICAL SCIENCES
OF KAZAKHSTAN» FOR MANUSCRIPT PREPARATION

15

22

30

42

52

58

66

73

86

100



BUOJIOTMYECKHUE HAYKHN KA3AXCTAHA Ne4, 2021

IRSTI: 14.07.09

DOI: 10.52301/1684-940X-2021-4-70-76

FUNCTIONAL LITERACY OF STUDENTS IN THE PROCESS OF
TEACHING NATURAL SCIENCE SUBJECTS

T.Zh. Shakenova, Sh.Sh. Khamzina

Innovative University of Eurasia, Pavlodar, Kazakhstan

Summary

The article considers the development
of functional literacy of students using the
technology of project activities in biology
lessons. Design activity is one of the
most effective educational technologies
of a modern school. This is a purposeful,
independent activity of students under the
guidance of a teacher. The latter creates
a positive emotional atmosphere for all
students while working on the project,
organizing an equal partnership of trusting
communication.

Currently, preparing students for
life is one of the leading priorities in the
development of functional literacy. A
broader interpretation of the concept of
«functional literacy» is associated with the
consideration of education as a creative
factor, the driving force behind the socio-
economic, cultural progress of society.

The current understanding of learning
outcomes goes beyond the usual list of
knowledge, skills and abilities associated
with teaching a subject. Educational
results are the end product of the process
of teaching students at school and testify to
qualitative changes in the personality of the
student and are manifested in his behavior,
interaction with the social environment.

Functional literacy is defined as the
ability of an individual to function normally
in the system of social relations based on
knowledge, skills and abilities, to adapt as
quickly as possible in a specific cultural
environment.

Key words: functional literacy, students,
subject, competence, direction.

Introduction. Modern education today
faces many different problems. One of the
characteristics of success in school is that it
doesnotalwaysmeansuccessinlife. Practice
has demonstrated the ineffectiveness of
the existing object or disciplinary model
of the content of education, focused on
knowledge, which has existed for many
years. In modern conditions of socio-
economic modernization, society needs
a functionally competent person, capable
of achieving results, capable of achieving
socially significant results. These qualities
are developed in the general education
school. The national action plan for the
development of functional literacy of
students, approved for the period 2012-
2016, states that «...teachers of republican
secondary schools provide strong subject
knowledge, but they do not teach them how
to apply it in real life situations.

To teach students to independently
extract, analyze, structure, and also
effectively use information for maximum
self-realization, useful participation in
the life of society in the leading direction
of modernizing the education system of
many foreign countries, the CIS, including
Kazakhstan.

In the context of modernization, the
role of natural sciences in scientific sphere
is increasing, which is many «borderline»
areas of research in other disciplines, which
is the most effective way to develop means
of solving vital problems, problems for one
person (energy production, environmental
protection, health, etc.). etc.). The essence
of this process is functional literacy, since it
means that «a person can solve ordinary life
tasks in various spheres of life and activity
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on the basis of the knowledge gained.» This
is due to personal characteristics, including:
susceptibility to a problem (recognition,
detection), fluency (speed of various
ideas generation), flexibility (ease of
switching methods for solving problems),
originality (object improvement, new
solutions, ideas), conflict of interest (non-
traditional strategies for solving problems),
expectation (forecasting, waiting for ways
to solve problems) [1, p. 25].

Thus, problems of interdisciplinary
content are vital issues. Educational
science theory includes practices that use
the knowledge and skills of learners in
multiple subjects.

The student must have general problem
solving ability. It has been proven that
students who are proficient in general
methods of solving problems will be able
to competently solve almost any significant
problem using scientific knowledge. Skills
for developing problem solving in the
process of solving problems on a specific
topic are then generalized and replenished
with specific content.

Meanwhile, the content can be related to
biology, chemistry, humanities in general.
There are also situations where you don’t
need scientific methods at all. You have
to use your intuition or even guess. These
challenges are difficult for our students.
Most people use a simple algorithm: when
we talk about science, you have to read it
very carefully and take into account every
detail, and when we work with literary
texts or people, you can ask for a general
understanding. But everyday life and
modern science sometimes demand the
opposite.

A real math task may simply overflow
with completely unnecessary data. For
example, take some articles on improving
the well-being of citizens. There will be a
lot of quotes from speeches, but if we drop
journalism and do simple mathematical
calculations, it turns out that inflation eats
up all salary increases. Everything happens
the other way around. The text looks like a
free science fiction writer, but to understand
its meaning, you need to carefully monitor
every word and every comma.

The next problem is that students
cannot draw on proxies under important
circumstances. The only exceptions are
certain constants of mathematics and
physics. If knowledge of biology or history
is needed to solve a physical problem, the
problem usually arises. A solid concrete
wall was erected between the various
disciplines of education in Kazakhstan.
But the world outside the window is one.
Our students are not taught enough to
work with texts of different genres. In
the classroom, teachers work mainly with
sections of textbooks, and in response they
ask to write essays. At the same time, there
are hundreds of different types of texts that
a person has to deal with as part of solving
life problems: press release, author’s
column in a newspaper, operating manual,
scientific article in a popular or scientific
journal, trade exhibition, marketing
research report. Each is completely
different from the other, requiring its own
approach. Unfortunately, our students are
not taught to work with them.

For secondary school teachers, it seems
like reading ends in elementary school.
They work very superficially with the text:
they make a plan, they find the main idea,
they tell the content. It is very difficult for
students to understand why the author wrote
this text, there are no skills or abilities to
identify the problem in the text. Few people
realize that the facts are biased.

The separation between school and
real life, according to teachers, begins in
elementary grades. The child worries about
why the dinosaurs died, how the caterpillar
turns into a butterfly, how the English
pirates ended up in the Caribbean. In the
lower grades, very little time is devoted to
science.

Analyzing the schedule of primary
school pupils, we make the following
conclusion: basically, there are no classes
in nature studies, the Russian language and
mathematics. It is believed that at this age
it is useless to explain geography or the
basics of physics. This cannot be explained
«scientifically» to students, but parents
must explain it differently in the family.
But the definition «the end of the changing
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part of the word, it serves to combine
words into a sentence» a nine-year-old
child must understand and then assimilate
along with declensions, conjugations and
other spelling rules of the language.

If you look at the physics program,
you can learn today is Newton’s first law,
tomorrow is the second, then the third. There
is no time left to seriously discuss what has
been learned, to learn this knowledge not
only to store it in memory as a dead weight,
but to use it actively.

The problem of working with scientific
knowledge still exists in adulthood. For
example, a survey was conducted among
the adult population, and it was proposed
to confirm or deny data from the natural
sciences. For example, «antibiotics equally
kill all bacteria and viruses», «all radiation
is the work of many, etc. Our indicators were
much worse than those of the Europeans.
Perhaps the graduates of Soviet schools
could easily reproduce the definition of
radiation that was stored at that time, or
explain how the RNA virus differs from
the DNA virus. But such a vital thing as the
effect of antibiotics turns out to be a mystery
to them. At least 45% of respondents
answered this question incorrectly. This is
a very real problem because we tend to heal
ourselves. If a person, having caught the
flu, stuffs himself with tetracycline, this at
least poses a danger to health and even life.

After listing the disadvantages of the
Kazakhstani school, a reaction arises in
the way of “find the culprit!” The easiest
way is to blame everything on foreign
critics, who, as you know, adhere to double
standards, do not like Kazakhstan and other
complexes. Well, the Soviet school was, of
course, the best in the world.

PISA is not the only international
research. There are other scientists who
value the level of mastery of the school
curriculum. And there are really good
indicators here. Our teachers honestly
perform the tasks defined by the state, the
whole question is what these tasks are [3,
p. 21]. Many teachers are genuinely willing
to recognize the importance of PISA and
teach not only knowledge but also skills

that can be used in real life situations. But
how can you fulfill this desire?

From the point of view of history
teachers, history lessons can be conducted so
as not to memorize a lot of factual material,
learn how to work with documents, analyze
resources and seek information, that is,
form practical skills. Of course, for this you
will have to complete quite a few different
tasks, carefully work out the script of the
lesson. According to practicing teachers, it
takes several days to prepare for this type
of training fully.

Another disadvantage for students is
that they cannot work with information
presented in the form of various blocks.
For example, a description of a laptop
might include a promotional article about
that model, a datasheet, and a series of user
reviews. To complete your purchase, you
must match these receipts. Users can praise
the processor’s performance, but the home
appliance ranking chart shows that the
clock frequency is significantly lower than
that of competing models. For example, the
ad copy says: «Thanks to modern batteries,
this laptop is indispensable for those who
spend a lot of time on the road,» but many
who have tried this model admit that it takes
up to an hour to charge the battery. Another
problem was identified by the teachers - the
definition of the format of the assignment.
For example, a student sees physical
expressions and formulas in a problem. In
his opinion, «this is a problem in physics,
which must be solved by physical methods.
There is no other way out».

Materials and methods. One of the
methods for the formation of functional
literacy 1s  experience, experiment,
modeling, which allow solving research
and communication problems, form the
ability to analyze various situations in
the educational process, from the point
of view of students’ life safety. The using
the virtual laboratory in the classroom
significantly increases interest in the
subject, contributes to the development of
computer technologies. Another important
method is the project method. By its
didactic essence, it is aimed at developing
the ability to adapt to changing conditions,
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navigate in various situations, and work
in various groups. To form functional
literacy among students, we used this
method very often in the classroom. In
addition, they wused educational game
technologies (riddles, rebuses, crosswords,
role-playing games and others) - this is a
type of activity in biology lessons aimed
at recreating, assimilating and increasing
personal experience, in the process of
which educational activities are formed
and improved. All this contributes to the
formation of functional literacy. A problem
is always an obstacle. Overcoming
obstacles is movement, a constant
companion of development. The use of
problematic tasks in the classroom allows
you to develop such personality traits as:
resourcefulness, ingenuity, the ability to
non-standard solutions, problematic vision,
mental flexibility, mobility, information
and communicative culture.

The solution to any problem is a complex
process that includes the mental activity
of schoolchildren, the use of knowledge,
whether in similar situations or involving
transfer. The process of transmission,
which consists in reproducing and using
by the student previously acquired
knowledge, techniques (reconstructing
them or not, taking away the necessary
knowledge, techniques from others, etc.),
which processes mental activity in essence
(analysis, generalization, etc.) [2, p. 47].

Students analyze an unknown situation,
characterized by the presence of objects
knowntothem,butinunknownrelationships,
trying to find these connections, that is, to
«transfer» previously developed skills to a
new situation.

Results. The problem of developing
students’ functional literacy in the process
of natural science education should be
solved from the point of view of developing

Table 1. Indicators of educational motivation of students in relation to the subject
«Biology» (students of the 8th grades) (2020-2021)

Indicators of learning motivation | Control group (%) Erzgpe (I;)I)n ental
Positive 24 26
1. 'The att1tu§e to the Neutral 40 37
«Biology» subject
Negative 36 37
Yes 32 34
2. The need of learning
No 68 66
3. The possibility of using | Yes 45 43
biological knowledge in subject
activity No 55 57
4. The difficulty in learning the | Y¢S 48 47
SubjeCt No 32 33

the ability to solve problems independently
and apply knowledge to new situations.

In order to study the attitude of students
to the subject of biology, we invited
students to answer the following questions

of the questionnaire, which are reflected in
Table 1.

As a result of the survey carried out in
the 8th grade, it is clear that the students of
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both the control and the experimental group
relate to the subject of biology as follows:
positively - 24% of the control and 26%
of the students of the experimental group;
neutral - 40% of the control group and 37%
of the students in the experimental group;
negative - 36% of the control and 37% of
the participants in the experimental group.
The need to study biology as a subject is
considered only by 32% of students in the
control group and 34% in the experimental
group; respectively, 68% of the control
and 66% of the experimental respondents
believe that it is not necessary to study
biology; Difficulty in studying the subject
is caused in students by 48% of the control
and 47% of the experimental group; for
52% of students in the control and 53%
of the experimental group, the study of
biology causes some difficulties.

Biology teachers believe that there are
problems that hinder the development of
literacy in the field of biology:

* lack of practical orientation in
biology (absence of a focused
approach to teaching);

* method of reproduction in teaching
(solution by analogy);

» skillful organization of work on
home upbringing;

» students do not perceive theoretical
concepts (laws, etc.).

Today, it is necessary to focus on
educational programs that result in
qualifications  that are comparable,
transparent, therefore, traditional methods
of learning knowledge or skills need to
be exchanged, others that allow assessing
competence, that is, the ability to practically
apply knowledge when performing
professional tasks. In this regard, the
experience of the international study of
the results of PISA (international student
assessment program), which assesses
the level of competence, is extremely
important.

Discussion. According to most teachers,
high school students are familiar with
the biology curriculum, but they do not
understand many issues such as GMOs,
protein synthesis, etc. Therefore, students
need to be taught the knowledge. The

student must study and understand the laws
and their application, patterns, historical
facts. It is very important to be able to
solve real life problems in the classroom.
This is all «functional literacy». For
example, two people who are quite well
versed in chemistry, one knows the laws,
solves problems, and the other is good at
using computation in experiments. By
participating in a subject Olympiad, the one
who can successfully conduct experiments
becomes the winner. Thus, one has more
knowledge, but the other has better use
of it. Kazakhstani schoolchildren have
big problems with these competencies.
PISA testing, conducted in 2012 in the
leading countries of the world, is one of
the most reliable studies of the quality of
education. The results of this study are
very regrettable for our republic. In terms
of scientific literacy, we were not at the
top, as in math and reading literacy. At the
same time, according to the level of reading
competence, Kazakhstan ranks 63rd, and
i1s among 65 countries participating in the
international study.

PISA tests are based on solutions that
are not sufficient to understand facts and
rules. Students should also be able to use
them, such as articulating their point of
view in a debate about genetically modified
foods or understanding an article on global
warming. If we turn to research to assess
the demand for various human skills in
the labor market. Analyzing our failures
in PISA, subject teachers enrolled in the
training courses identified gaps in those
skills where students are unable to solve
problems successfully. For example,
students use not the fact that the answer
to a math task may not be a number, but a
conclusion [3, p. 68].

Conclusion. Thus, nowadays there is
a need for a curriculum for preparing all
students to successful learning, focusing on
the skills of critical thinking, creativity and
relationships. It is necessary to revise the
tasks in the textbooks, create situations that
require solving a specific problem, look
for new solutions without providing them
ready-made one. The new sections in the
textbooks should not be added. And students
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should be trained on PISA tests. Schools
operate in accordance with textbooks that
provide academic knowledge, skills and
abilities. Currently, textbooks are required
that contribute to the education of the
competent student of the modern school.
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Kapamuvinvicmany-2oinvimu
oazelmmazel NaHOEPOi OKbINY
npouyecinoezi OKyuivliapovl

dynKyuonanoviK cayammulivienl

Anoanma

Maxanaoa 6uonocus cabaxmapvinoa
HCOOANBIK Kbl3Mem MEexXHON02UACHL
apKbLIbL  OKYUWBLLAPObIY  (YHKYUOHANIOBIK
cayammaulibleblH Kaneinmacmaolpy
Macenenepi Kapacmulpuliaosl. Xobanvik
Kbl3Mem - 3aMAHayu MeKmenmiy muimoi
0Ky mexHono2usnapvinwiy 0ipi. Myeanimuiy
bacublibleblMeH OKYUbLIAPObIH
makcammol, 63iHOIK ic-apexemi. Myeanim
acoba  OoUbIHWA  HCYMBIC  OAPbICHIHOA
bapnvly cmyoenmmepoiy Ha2biMObl IMO-
YUOHANIObL KOHIN-KYUIH KAIbINMACMblpaobl
JiCOHEe mel CepiKmecmiK CeHiMOI KapbiM-
KamulHACMbl YUbIMOACMbIPAObL.

Kaszipei  yakoimma — cmyoenmmepOi
emipee o0atbiHOay DYHKYUOHATOBIK
CayammauliblKmsl 0AMbINY0A2bL HCEMEKULL
bacvlMObiKmapovly  0ipi  6orin  madwl-
na0bl. « OYHKYUOHANOBIK CAYAMMBLIBIKY
YebIMbIHbIY KeHipeK MYCIHOIpinyi 6inim

bepyoi UWBI2APMAUUBLILIK gaxmop,
KORAMHbIY — 21eYMemmiK-3KOHOMUKAIIBIK,
MAOeHU NpocpeciHiy — Ko3ayulvbl  Kyuti

peminde KapacmuipymeH 6auiaHbICmbl.

Oxbimy Homudicenepin Kazipei 3amMaHabl
MYCIHY NoHOI OKbIMYMeH OaulaHbICmbl
Oinimuiy, [agovinap men 0az0bLiapoviy
a0emmezi  miz0eciHeH  acvln  Myceoi.
binim 6epy Homuoicenepi oxywwiiapoviy
MeKkmenmezi OKy NpoyeciHiy COH&bl OHIMI
oonbin  MabwvLIAOLl  HCIHE  OKYULLIHBIY
JrceKe  OacvlHOazvl cananvl 632epicmepoi
Kepcemeoi JIcoHe OHbIH MiHes-
KYIKbIHOA, 271eyMemmiK opmameH o3apa
apekemmecyinoe KopiHeoi.

DYHKYUOHAObI cayammaoiiblk
aoammuely Oeneini Oip MaOeHu opmaza
MYMKIHOI2THWe me3 Oeuimoeny Kabinemi,
Oinimi, 0azoviiapsl Heli3iHOe aneyMemmiK
KamwlHacmap — Jcyuecinoe  Kaablnmol
acymvic  icmey  Kabinemi — pemiHOe
AHLIKMANAobL.

Tyuinoi  cezoep:  QyHKYUOHANOBIK
cayammauiivlk, oKyubLIAp, NoH,
Ky3vlpemminix, 6agoim.

DYHKYUOHAIbHAA 2PAMOMHOCHb YU a-
wiuxca 6 npoyecce NPenoo0asanus npeo-
MEmoe8 ecmecmeeHHO-HaAYYHO20 HANPAgG-

JleHus

Annomauusn

B cmamve paccmampusaemcs paszéu-
mue (yHKYUOHAbHOU SPAMOMHOCIU YYa-
WUXCs ¢ UCNONb30BAHUEM  EXHOI0SUU
NPOEKMHOLL 0essmenbHOCMU HA YPOKAX OUo-
noeuu. Ilpoexmuas oesmenbHOCMb - 00HA
u3 Haubonee 3PghekmusHvix 00pazosa-
MENbHBIX MEXHONO2UU COBPEMEHHOU KO-
Jbl. Dmo yeneHanpasieHHas, camocmosi-
menbHas 0esmenbHOCHb YHaWUxcs noo py-
Kogoocmeom npenooasamens. Illocieonee
coz0aem NONONCUMENLHYIO  IMOYUOHAb-
HYIO ammocgepy 051 8cex CMmyOeHm o8 60
gpemsi pabomvl HAO NPOEKMOM, OP2AHU3YS
PABHONPABHOE NAPMHEPCMBO 008EPUNIENb-
HO20 00w eHUsl.

B nacmosiwyee epemsa noocomoska cmy-
0EHMO8 K HCUSHU ABIAEMCs OOHUM U3 Ge-
OyWux npuopumemos 6 pazeumui QyHK-
yuonanvHol epamomuocmu. bonee wupo-
Koe MOJKOBAHUE NOHAMUSL «(PYHKYUOHATb-
Hasl 2PAMOMHOCHbY C6A3AHO C PACCMO-
mpenuem 00pa308anus KAK MEOPUecKo2o
Gaxmopa, o0sudxicywel Ccuibl COYUAIbHO-
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9KOHOMUYECKO20, KYIbIMYPHO20 Npocpecca
obwecmsa.

CoepemeHnnoe nonumanue pe3yibmamos
00yUeHUsT 8bIXOOUM 3 PAMKU O0ObIYHO20
nepeyHs 3HAHUL, HABLIKOE U YMEHUU, C6s-
3aHHBIX ¢ npenodasanuem npeomema. Oo-
pazosamenvhvle pe3yibmamol AGIAOMCA
KOHEUHbIM NPOOYKMOM Npoyecca 0Oy4eHus
VU4QUWUXCA 8 WKOLE U CBUOEMeNbCMEYION O
KaueCmeeHHbIX USMEHEeHUSAX TUYHOCU YYa-
We2ocs U NPosAGIAIOMCI 8 €20 NOBe0eHUlU,
83AUMOOEUCMBUU C COYUANBHOU CPEOOU.

DYHKYUOHAILHASL 2DAMOMHOCHb ONpe-
oensiemcs Kak Ccnocobnocmsv UHOUGUOA
HOPMAIbHO QYHKYUOHUPOBAMb 8 CUCmeMe
COYUATILHBIX OMHOULEHULl HA OCHOB€ 3HA-
HUlL, HABLIKO8 U YMEHUI, MAKCUMALbHO Obl-
CMpo  a0anmuposamvbCsi 8 OnpeoeieHHoll
KVIbMYPHOU cpeoe.

Kniouesvle cnosa: pynxyuonanvhas
2PAMOMHOCHb, Yuawuecs, npeomen, Kom-
nemenyusl, Hanpaeienue.
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