| I @

SAKARYA UNIVERSITESI
Fen - Edebiyat Fakiiltesi

Sayt : B.30.2.5AU.0.10.23.00

Konu

REVIEW

The work of Nurken MUSAKHAN on the topic “Methodology of teaching
d on interdisciplinary connections.”

energy in the school physics course base
' e and practice — the

addresses an important issue ¢.
for teaching the concept of energy not only within

development of a methodology
plinary context, especially at a

the framework of physics but also in an interdiscl
ime when the need for integrating subjects in the natural sciences and mathematics

education system. As one of the key concepts in natural

< increasing in the modern
sciences, energy plays a crucial role in shaping students' scientific worldview.
' ious subject contexts offers effective ways

Therefore, examining this conce

to ensure the integrity of knowledge.
Teaching the concept of energy based on interdisciplinary connections helps
m to relate theoretical

shape learners scientific worldview and enables the
knowledge to real life, compare different forms of energy across various subjects,

and gain a comprehensive understanding. This approach fosters students’ critical
thinking, creativity, and functional literacy, while also paving the way for
understanding ‘the ‘nterconnections between science and technology, ecology, and

economics.

The concept of energy is present in all natural and technical sciences, and

understanding it contributes to the development of students' scientific worldview

and functional literacy. Since energy lies at the core of all processes In nature,
teaching it not within t ubject but through connections with

various sciences allows students to systematize their knowledge, relate theory to
real life, and integrate knowledge oained from different fields. Moreover, 1t
enables students 10 understand and address olobal issues such as energy

conservation, the use of alternative sources, and ecological safety.
The aim of the research is to determine the scientific and methodological

foundations for teaching energy-related topics based on interdisciplinary
connections in the physics course of general education schools and to develop an

effective teaching methodology.

he limits of a single s
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In the course of the research, the doctoral student addressed the following

key tasks to achieve the stated goal:
. Analyze current issues In teach
general education schools;
. Identify the possibilities 0
projects in physics as tools for deep understanding of th
. Develop a methodological system for explaining energy i

education based on interdisciplinary connections;
. Define the objectives and content of the school physics course regarding the

teaching of energy 1n an interdisciplinary context;
. Determine the methodological features of deepening students’ knowledge of

energy through the description of natural phenomena, and prove the
offectiveness of the developed methodology through pedagogical

experimentation.
The successful comp
N P. Musakhan indicates the high qua

achievement of the stated research goals.

Scientific novelty of the research results:
1) For the first time, methodological approaches aimed at implementing

interdisciplinary connections in teaching energy in the school physics

course were developed n a comprehensive manner;
2) A methodological system for teaching energy topics based on

interdisciplinary connections in physics lessons was created;
3) Based on the cesults of the pedagogical experiment, the effectiveness of

applying interdisciplinary connections in teaching energy was identified,
and the methodological, features of the school physics course Were

ing energy topics within the physics course of

f using innovative methods and interdisciplinary
e concept of energy;
n physics

letion of the above-mentioned tasks by doctoral student
lity of his scientific work and the

clarified.
i student demonstrated his research skills
ing new ideas. He showed persistence and

insight In collecting, analyzing, and systematizing ‘nformation related to teaching

the concept of energy bas
employed systematic approac
scientific concepts. The main

hes and drew clear and precise conc
theoretical principles and conclusions derived from

the experimental work were presented at international scientific-practical
conferences and published in scientific journals included in the list of

smmended publications by the Committee for Quality
mentcrgApOS At T her Education of the M -
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in journals indexed in the international

the Republic ot K azakhstan, as well as

Scopus database.
The dissertation research was carried out at a high scientl
lts and their full compliance

reliability of the obtained resu
objectives Were ~onfirmed by the appropriate Uuse of theoretica

methods.

In conclusion, 1 «tated that the principles presented DY
the doctoral student for ientifically substantiated and supported by
experimental research. The di 1 - on Parsakhanuly Musakhan within

the educational program RD01503 — Physics' 1s a comprehensive study, and 1ts

scientific and practical value has been proven.
" consider the dissertation work of Nurken Musakhan, prepared for the
2D01503 — Physics' on the

~ degree of Doctor of Philosophy (PhD) in the specialty
y in the School Physics Course Based on

topic ‘Methodology of Teaching Energ
Interdisciplinary Connections', to be an independently conducted, complete study
I believe it can be submitted

that meets the requirements for writing a dissertation.
for public defense for the degree of Doctor of Philosophy (PhD) in the specialty

{D01503 — Physics'. |
/&W/«j

Sakarya Universitesi
Profesor, PhD o Ali Coruh

fic level, and the
with the stated
| and empirical

v el é ol 9 v 3 “*Wﬁ'
TGRS

ey - ;“—'?-_‘T I—

. . p—— g T e

T TR YT ey

T T —

v TETE

T T—— -

T — W
g T

e ——————
Esentepe Kampfisil 54187 SAKARYA

‘Telefon : (0 264) 295 59 46 Faks : (0 264) 295 59 50
e-posta : fef@sakarya.cdutr Elektronik A : www.sakarya.edu.tr




8D01503 — «@usuka» Ginim Gepy 6argapramacsi Goiibinma pusocodus
pokropbl (PhD) napewxecin amy yumin xasbiiran Mycaxan Hypken
llapcaxanyibinbin «Mekren Gpu3nKa KYpChIHAA YHEPrHAHDI MIHAPAIBIK

OaHnaHbICTAp Herisinge OKBITYJbIH dJICTeMeCi» TAKbIPLIOLIHAAFBI
AHCCEPTANHNIIBIK )KYMBICBIHA MIETEIAIK FHIIBIMH KeHeCIIiHiH

NIKIPI

Mycaxan Hypken Ilapcaxanynbimpiy —«MekTen (hu3nka KypChIH/JA
JHCPTUsHBl  TOHApanbiK OainaHsicTap Heri3iHAE OKBITYABIH  9/iCTEMECI
TaKBIPBIOBIHAAFEl JKYMBICHl Kasipri GimiM 6epy iKyifeciHae jKapaThUIBICTAHY-
MaTE€MaTUKAIbIK OarbITTarbl MOHAEP/l HHTErpaLMsIay KaKEeTTUIir apThIll OTHIPFaH
YAKpITTa SHEPIUsl YFRIMBIH TE€K (QU3UKANBIK LIeHOepAe FaHa eMec, IMoHapalbIK
KOHTCKCTE KapacThIpa OTHIPBIN OKBITYBIH SAICTEMECIH 93ipiiey — IeAarorukaibIK
FRUIBIM MEH MpaKTWKa YINH MaHB3ABl Macene OoMnbim Tabbutafpl. DHEPrs —
JKAPATBUIBICTAHY  FBUIBIMJAPBIHBIH ~ 0acTel  YFBIMAAPBIHBEIH ~ Oipi  peTiHIe
OKYIIBUIADABIH ~ FBUIBIMM JYHMETAHBIMBIH KAJIBIITACTBIpYAa INEHIyINI Pl
aTkapabl. COHIBIKTaH Oyl YFBIMAIBI OPTYPIi MOHAIK KOHTEKCTEp/E KapacThIpy —
OLTIMHIH TYTaCTBIFBIH KAMTAMaChI3 €TYIiH THIMZI JKOJAPBIH KapacThIpapb.
OHEprusi YFHIMBIH TOHApPANBIK OalNaHBIC HETi3iHAE OKBITY — OiIiM
ATYIIBUIAPABIH FBUIBIMA JYHUETAHBIMBIH KaJIbINITACTHIPBIN, TEOPHSJIBIK OlmiMIl
eMIpMeH OaliaHbICTBIpyFa, TYpJl MOHAEPAET] SHEPrHs TYPNEPIH CANBICTBIPHII,
KeImeH Il TYCIHyre MyMKIHAIK Oepeal. by Tocun OKymbuIapAslH ChIHM OMJIAyBIH,
[IBIFAPMAIIBLIBIK KaOlNeTiH XoHe (YHKLMOHANABIK CayaTTHUIBIFRIH JIAMBITHIII,
FEUIBIM MEH TEeXHMKAHBIH, JKOJIOTMSI MEH 3KOHOMHMKAHBIH ©3apa OaiIaHBICHIH
VFBIHYFa JKOJI allajibl.
DHEeprus YFBIMBIH OapiblK JKapaThUIBICTAHY JXOHE TEXHHMKANBIK MOHIEpHe
OpBIH alybBIMEH, COHJAW-aK OHbl TYCIHY apKBUIBI OKYIUBUIAP/BIH FBUIBIMH
[YHAETAHBIMBI MeH (YHKIMOHAIBIK CayaTTBUIBIFBIH JAaMBITY MYMKIHIITIMEH
GainaHplCThl. DHeprus  TaburatrTarbl  OapiblK  MPOLECTEPAIH  HErI3IHAEe
JKATATBIHABIKTAH, OHB! TeK Oip MoH MmeHOepiHjae eMec, OpTYpil FhUIBIMAAPMEH
GaiiIaHBICTEIPA OTHIPBIN OKBITY OKYIIBLIAP/BIH OUIIMIH JKYHeneyre, T€OpHsAHBI
OMIpMEH YIUTAcTBIpyFa JKOHE TYpJai cajaja anslHFaH Ounmpaepal O1pikTipin
konpaHyra MyMKiHzik 6epeni. CoHbIMEH Karap, SHEPrUsiHbl YHEMJEY, OasiaMalbl
Ke3/ep/i Naijanany, SKONOTUANBIK KayINCI3AIK CHSKTHI kahaHIBIK Macenenep/l
TYCiHY MeH Liewyre ie MyMKiH/iK Oepexl.
3epTTEeyAiH MaKCaThl JKaIbl OinmiM OepeTiH MeKTenTiH (PU3MKa KypChIHJA
JHEPruA TAKBIPLINTAPbIH NOHAPANBIK OakaHbiC HEri3iH/e OKBITYJbIH FhUIBIMHU-
snicTeMeNiK Heri3epiH aHbIKTay JKoHe THIMJi OKBITY 9[iCTEMECIH d3ipiiey OOk
TaOBUIAJIb].
JlokTopaHT 3epTTey OaphiChiHIa KOHFAH MakKcaTka Ty VIIIH KeJiecl
MaHBI3/1b! MIHAETTEP/IH WeIMIH KapacThIp/bL:
- YKanmel Ginmim  Geperin MekrtenTiH (pU3MKA KypChIHIAA IHEPrUs

TaKbIPhINTAPLIH OKBITYAAFbl 3aMaHayH MaceJiesiepre Tajijiay »acay,




- Du3nka NOHIHJE MHHOBAIMANBIK SAICTED MEH NOHApANBIK Kobanap/sl

SHEPIUA YFBIMBIH TE€PEH MEHIEPTY Kypallbl peTiHfe KONAaHYABIH MYMKIiHAIKTEpiH
aHbIKTay;

g (D}"WKaﬂbl OKBITYZla OJHEPrUsAHBl MOHApaNblK OalaHBIC HEri3IHAE
TYCIHAIPYAIH 9ICTEMEIIK XKYHECIH a3ipIey;
- ODHEPIUsHBI OKBITYa MOHApANbIK GaiinaHbic HerisiHge MekTen (H3MKa
KYPChIHBIH MaKCaTTaphl MEH Ma3MYHbIH alKbIH/IAY;

i T:c161fu‘}»l KyOBIIBICTapAbl cUnarTay GaphICBIHAA OKYLIbLIAPABIH JHEPrHs
KOHIHTETI OLMIMACPIH TEPEHAETYIH dMicTeMeNiK epeKIIeTikTepiH aHbIKTay JKoHe
A3IPIICHTCH QMICTEMEHIH TUIMJUINH NENaroruKagblK 3KCIEPUMEHT apKBUIbI
IQNEIEY.

Jokropant H.IL.MycaxaHHBIH OFapsla KepceTiireH MiHAEeTTepAl COTTI
OPBIHJQybl OHBIH FBUIBIMM JKYMBICHIHBIH JKOFapbl COTTI OpBIHJAJIFaHBIH JKOHE
KOMBIIFaH MaKcaTTapra Ko XeTKI3reHiH KopceTei.

3epTTey HOTHXKENEPiHIH FRUIBIMU JKaHAJIBIFbI:

1) JKammer 6imim Geperin MekrtenTiH (u3KMKa KypChIHAA SHEPTHSHBI
OKBITY/Ia TIOHAPAIBIK OalaHbICTap/pl JKY3€re achipyra GarbITTaIFaH 9liCTEMENIK
TOCUIZIEP aJIFalll PeT KeIeH 1 TYp/e 931pieHIl;

2) ®uszuka cabakrapelHOa OHEPrusl TaKBIPHINTAphlH  MMOHAPAJIBIK
OaiiIaHBIC HET131HE OKBITYIBIH 9/IiICTEMENIK KYHEC] Kacal/Ibl;

3)  Tlemarorvkanblk 3KCIEPUMEHT HOTHXKECIHAE JHEPrUAHbI OKBITYyZa
MoHAPaNbIK 6aiIaHbICTEl KONAAHYABIH THIMAUNIN aHBIKTANBIN, MEKTEN (H3MKa

KYPCBHIHBIH 9iCTEMENIK epeKIIeTiKTeP] anKbIHAAI/IBL.

3eprTey GaphICHIHIA JOKTOPAHT JKaHA MAEAIapABl YCHIHY apKBUIBI ©31HIH
3epTTEYIILTIK JaFAbLIapbl MEH KPEaTHBTI Oinay KaOLIeTIH kepcere oinai. On
SHeprus YFBIMBIH IIoHapalblK OainaHbICTap HET131HJ€ OKBITYFa KaTHICTBI
MoNMIMETTEPAl JKMHAy, Talfay XOHe XyHerneynae TaOaH[BUIBIK IEH 3€PEKTIK
TAHBITTEL. 3epTTey/e KYHeli TCINAep KONAAHBUIBIN, FRUIBIMA YFBIMIApFa HAKTEI
’KoHe [oJ1 KOPBITBIHABUIAD JKacajjbl. Toxipubenik 3KCIEPUMEHT YMBICEHI
perizinie aiBIHFAH HErisri TEeOpMANBIK Karujanap MeH KOPBITBIHIBLIAP

XaNBIKAPATBIK FHUTBIMU-TOKIPHOEIK koH(pepeHLusUIapAa YCeIHBUIEI, KasakcTraH

Pecriy6nuKackl FBUIBIM JKoHE JKOFaphl OimM MUHUCTPJIrIHIH FBUIBIM JKoHE

JKOFapbl OLTIM CalachlHAAFBl CamlaHbl KaMTamachl3 €Ty KOMUTETI YCBHIHATHIH
FEUTEIMA GachUTBIMAAp Ti30eciHe eHTi3UIreH FhUIBIMA JKYpHaNjap/ia, COHIaH-aK

XanplKkapajblK SCOpus  JIEPEKTEP fa3zachlHIa MHAEKCTENreH IKypHajlaaphaa
JKapUAIaH/IBbl.

JlyiccepTauMsAIbIK 3ePTTey JKOFaphl FBUIBIMH JEHICHAE OpbIHJANFAH JKIHE
ATLIHFAH  HOTYDKENEpiHiH CEeHIMAUNrE MeH KOWBUIFaH MIHACTTepre TOJBIK
ColiKecTiri TEOPUANBIK JKOHE SMIMPUKAIBIK SMICTEPIIH AYPBIC KOIAAHBUTYRIMCH
pacTajjibl.

KopuITeIHABUIAN Kelle, JIOKTOPAaHTTBIH KOoprayFa YChIHFaH Karu1ajapbiHbIH
FLUTRIMM  HEri3fereH JKoHe SKCIEePUMEHTTIK 3epTTeyJepMEH pacTajlraH Ach

ceniMmmeH aiWTtyra Oonaael. MycaxaH Hypken IlapcaxaHyJIbIHBIH «8D01503 -
Ousukay 6iniM Gepy 6GarpapnaMackl OOMBIHIIA JUCCEPTALUACHL TOJIBIKKAH/BI




seprTey OONBIN TaGbutamer jxone OHEI
TANENICHTEeH.

Mycaxan Hypxken [lapcaxanynpimem «8D01503 — Mu3mka» MaMaHIBIFE]
GotibiHIIa  QuIOCOdus moKTOPE] (PhD) popexecin amy ymiH paibHIIFaH
«MexTen Qu3MKa Kypchinpa suepruss MoHapanblK OaiaHbiCTap HETi3IHAE
OKBITY/IBIH  d/ICTEMECi) TaKBIPBIOBIHAAFEl  IUCCEPTALMANIBIK JKYMBICH JICPGES
OpBIHAQITAH, QIKTAIFaH, NuCcepTauus xkasyFa KOWBUIATHIH TANANTapibl CaKTai
OTBIPBII HA3BUIFAH XKYMBIC fien caHalMbIH koHe 8D01503 — Pu3mka» MaMaH/IbIFbI

OOHBIHINIA (QHIOCODHST AOKTOPEI (PhD) nopexecin anmy yuiiH amblK KOprayra
yCBIHYFa OONaze! nen ecenreiimin.

H FBUIBIMU-NTPAKTHKAJIBIK KYHIBLIBIFbBI

Cakapbs ynusepcurerinin
npodeccopsi, PhD Asn Yopyx

pacTaiMBbIH.
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2025 KBUIABIH KApama aiibIHbIH  JKeTiHWi  KYHI. MCH, KycunbaeBa [lana
Ym6eTkbi3bl, TYpKicTaH OOJBICBIHBIH HOTAPUATTBIK OKPYrIHIH HOTApHyChl, Kasakcran

Pecniybaukacel OJIET MHHUCTPIITIHIH XaJIbIKKa KYKBIKTHIK KOMEK JKOHE 3aHrepiik
KbI3MET KOpceTydi yilbimaactbipy komuteri Gepren Ne 0000817, 15.03.2007 >Xbuirsr

[ MEMJICKETTIK JIMLIEH3HUSICHI HEri3iHae KbI3MET €TeTIH, OCbl KY>XaTThIH Eynwcxacmmen
' ColiKec aylapbUIFAHJBIFBIH  pacTaifThid MaraH Oenriil ayfaapMallibl AHWTMETOB A3u3
’ in, iri Ne041905921 31.07.2017

! A3HMKAHOBHYTI KeKe KYJIIr] 2

J kbl KPIIM  Gepren, /KCH 730208301166/, KOJbIHBIH — TYIMHYCKAJIBIFBIH

| KyJIaHIbIPAbIM.

KykaTka KOJ KOIOIILIHBIH jKeKe 6achl aHBIKTAJIIbI, dPEKET KaOUIETTIIIN HKIHE OHBIH
OKIJICTTIJIT TEKCePiIi.
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