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Annotatsiya: Tibbiyot ta’limida Tibbiy fizika va biologik fizika fanlarining
abstrakt nazariyalar tarzida, klinik amaliyotdan uzilgan holda o‘qitilishi talabalarning
fundamental bilimlar (Fik gonuni, Nernst Potensiali) va ularning kasalliklar
etiologiyasi (Aritmiya, Gipertoniya) o‘rtasidagi bog‘liglikni tushunishiga to‘sqinlik
qilmoqgda. Bu maqola ushbu uzilishning sabablarini (masalan, o‘qituvchilarning klinik
tajribasizligi, "siloed" o‘quv dasturlari) tahlil qiladi. Shuningdek, abstraktlik
muammosini hal etish uchun amaliy strategiyalar, jumladan, klinik-fizik modullarni
joriy etish, Virtual Hagigat (VR) va Muammoga Asoslangan O‘qitish (PBL) metodlari
orqgali fizik prinsiplarni bevosita radiologik diagnostika (MRI T1/T; relaksatsiya) va
fiziologik jarayonlar kontekstida o‘rgatishning ahamiyatini asoslaydi.

Kalit so‘zlar: tibbiy fizika, biologik fizika, abstrakt nazariya, klinik aloqga,
interdistsiplinar yondashuv, nernst potensiali, fik qonuni, virtual hagigat (vr),
muammoga asoslangan o‘qitish (pbl), radiologik diagnostika.

Abstract: In medical education, the teaching of Medical Physics and Biological
Physics is often delivered as abstract theoretical constructs that remain disconnected
from clinical practice. This separation significantly impedes students’ ability to
understand the relationship between fundamental physical principles - such as Fick’s
Law and the Nernst Potential - and the etiology of diseases, including arrhythmia and
hypertension. This article analyzes the underlying factors contributing to this
disconnect, including instructors’ limited clinical experience and the fragmented
(“siloed”) structure of medical curricula. Furthermore, the article substantiates the
importance of practical strategies aimed at overcoming the problem of abstraction.
These strategies include the integration of clinically oriented physics modules as well
as the use of Virtual Reality (VR) technologies and Problem-Based Learning (PBL) to
teach physical principles directly within the context of radiological diagnostics (e.g.,
MRI T./T2 relaxation) and physiological processes.

Keywords: Medical physics; Biological physics; Abstract theory; Clinical
relevance; Interdisciplinary approach; Nernst potential; Fick’s Law; Virtual Reality
(VR); Problem-Based Learning (PBL); Radiological diagnostics.

AnHotaumsi: IlpernogaBanue MEIUIIMHCKOW W OWOJOTHYECKOW (U3UKH B
MEANITUHCKOM O6paSOBaHI/II/I 3a94CTYr0O MpPCACTABJICHO B BHIC a6CTpaKTHBIX
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TEOPETUYECKUX KOHUEIIMM, Mal0 CBA3AHHBIX C KIMHUYECKOW NpakTUKOW. Takoe
OTpbIBAaHUE JIMCUHUILIUHBI OT MPAKTUYECKON METUIIMHBI OTPAaHUYMBAET CIIOCOOHOCTH
CTYJICHTOB MHTETPUPOBATH (hyHAAMEHTaIbHbIC (PU3NUECKUE TPUHIIUIBI — TaKue Kak
3akoH ®Puka u noreHuuan HepHcTa - B NMOHMMaHHE MEXaHU3MOB 3a00JIeBaHUM,
BKJIFOYAsi apUTMHUHU U TUIIEPTEH3UI0. B cTaTbe aHAaNM3UPYIOTCS KIIFOUEBBIE MPUYUHBI
JAHHOT'O pa3pbIBa: HEAOCTATOYHAS KIMHUYECKAsk KOMIIETEHTHOCTD MTPENoiaBaTeliei U
¢dbparmenTupoBanHas (“cuiocHas’) CTpyKTypa yd4eOHbIX miaHoB. Kpome Toro,
000CHOBaHa 3HAYMMOCTb MPAKTHUYECKHX CTPATETMH MO CHUXKEHUIO YPOBHSA
a0CTpaKTHOCTH, BKJIIOYas BHEJIPEHUE KIMHUKO-OPUEHTUPOBAHHBIX MOJIYJEH 1O
dbu3rKe, a TakkKe MPUMEHEHHWE TEXHOJIOTUH BUpTyanbHOM peanbHOocTH (VR) m
npoOiemMHo-opreHTHpoBaHHOTO o0yueHus (II00O). Dtu mNoaxonbl MO3BOJSIOT
oOy4JaronMMcsi OcBauBaTh (PU3NYECKHE MPUHIIMIBI HEMOCPEACTBEHHO B KOHTEKCTE
PaAMOJIOTUYECKOM  JUarHOCTHKM  (Hampumep, penakcamuu  MPT  Ti/T2) wu
(M3MOIOTMYECKUX MPOILIECCOB. B 3akitoyeHne MoKa3aHo, YTO JIaHHBIE CTpaTeruu
CYLIECTBEHHO  MOBBIIIAIOT  YPOBEHb  KPUTUYECKOTO  MBILUIEHUS  OyIyIIMX
CHELMAIMCTOB U UX CIIOCOOHOCTH UCIIOJIb30BaTh (PU3NUECKHE 3HAHUS B KIMHUYECKOM
MIPUHATUH PEIICHUI.

KiroueBble ciaoBa: Menununckas ¢usuka; buonoruueckas Qusuka;
AoOctpakTHas Teopusi; KimHHuYeckas 3HAUMMOCTh; MeEXTUCHUIUIMHAPHBIA TOAXO/;
[Torennman Hepncra; 3akon ®uka; Bupryanbnas peanbHocts (VR); [IpobiaemHo-
opueHTtupoBanHoe odydenue (I100); Panuonoruueckas quarHocTUKa.

Tibbiy ta’limning dastlabki bosgichlarida o‘qgitiladigan Tibbiy Fizika va
Biologik Fizika fanlari tibbiy texnologiyalar va organizmdagi fundamental
jarayonlarni tushunishning poydevori hisoblanadi [1]. Birog, ushbu fanlarni o‘qitishda
qo‘llaniladigan abstrakt nazariyaviy yondashuv ko‘pincha ularning klinik amaliyot
bilan aloqgasini uzib qo‘yadi. Natijada, talabalar fizik qonuniyatlarni quruq formulalar
majmuasi sifatida gabul giladilar, ularning kasalliklar etiologiyasi va diagnostikasidagi
rolini anglay olmaydilar [2]. Tibbiy va biologik fizikani o‘qitishda abstrakt nazariya va
klinik aloga yo‘qligining asosiy sabablarini, ta’lim samaradorligiga ta’sirini tahlil
qilish hamda bu bo‘shligni to‘ldirish uchun amaliy strategiyalarni taklif gilish.

Tibbiy va biologik fizikada abstraktlikning kuchayishiga quyidagi omillar sabab
bo‘ladi: Ko‘pgina fundamental fizik gonunlar (masalan, Fik gonuni — diffuziya, Nernst
tenglamasi — elektrokimyoviy potensial) asosan matematik tenglamalar sifatida
o‘qitiladi [3]. Talaba bu tenglamalarning ion kanallarining noto‘g‘ri ishlashi yoki
buyrak filtratsiyasining buzilishi kabi fiziologik ogibatlari hagida chuqur ma’lumot
olmaydi. Talaba Fik gqonunini biladi, lekin uning KT (Kompyuter Tomografiyasi) da
kontrast moddaning targalish tezligiga ganday ta’sir gilishini, yoki o‘pka alveolalarida
gaz almashinuvining samaradorligini ganday belgilashini tushunmaydi.
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Fizika fanini ko‘pincha fundamental fizika yoki muhandislik sohalaridan
bo‘lgan, ammo klinik amaliyotda tajribasi bo‘lmagan o‘gituvchilar o‘tadilar [4]. Ular
abstrakt formulalarni klinik misollar yoki bemor holatlari bilan bevosita bog‘lay
olmaydilar. Yadro Magnit Rezonansi (NMR) fizikasini o‘qitishda Spin-Lattice (T;) va
Spin-Spin (T,) relaksatsiya vaqgtlari quruq fizik parametrlar sifatida tushuntiriladi.
Holbuki, aynan shu parametrlar miya shishining (o‘sma) sog‘lom to‘qimalardan MRT
tasvirida ganday ajralishini belgilaydi [5].

Fizika kurslari ta’limning dastlabki yillarida, klinik fanlar esa keyingi yillarda
o‘qitilishi tufayli, ular o‘rtasida vagtinchalik va mazmuniy uzilish hosil bo‘ladi [6].
Talaba radiologiya (klinik fan) darsida Rentgen nurlarining so‘rilish mexanizmini
o‘rganayotganda, u uning fizik asoslari (masalan, fotolelektrik effekt) haqgidagi
ma’lumotlarni unutib bo‘lgan bo‘ladi. Abstrakt nazariya va amaliyot o‘rtasidagi
bo‘shligni to‘ldirish uchun interdistsiplinar va amaliyotga yo‘naltirilgan strategiyalar
joriy etilishi lozim:

Fizika o‘qituvchilari va klinik mutaxassislar (radiologlar, kardiologlar)
hamkorligida Integratsiyalashgan Modullar yaratish. Har bir fizik gonun klinik
muammo orqali tushuntirilishi kerak [7]. Ultratovush Fizikasi (To‘lginlar fizikasi)
o‘qitilayotganda, darhol Qon Ogqimi tezligini o‘lchashda Doppler effektining
qo‘llanilishi (Kardiologiya) va to‘qimalarning akustik impedansidagi o‘zgarishlarning
patologik tasvirga ta’siri ko‘rsatilishi kerak [8].

Abstrakt tushunchalarni vizual va interfaol tajribaga aylantirish uchun
texnologiyalardan foydalanish shart [9]. Virtual Hagigat (VR) va Kengaytirilgan
Reallik (AR) orgali murakkab fizik jarayonlarni modellashtirish. Talabalar VR orqgali
Radiatsiya Dozimetriyasining organizmga ta’sirini kuzatishlari, yoki hujayra
membranasidagi ion kanallarining Nernst Potensialiga ganday rioya gilishini (Aritmiya
holatida) dinamik tarzda o‘rganishlari mumkin [10].

Tibbiy va biologik fizikani o‘qitishdagi abstrakt nazariya va klinik aloganing
yo‘qligi tibbiyot kadrlarini tayyorlashdagi jiddiy to‘siqdir. Ushbu muammoni hal qilish
interdistsiplinar hamkorlik, simulyatsion texnologiyalar va klinik kontekstga
asoslangan metodologiyalarni joriy etish orqgali amalga oshiriladi [12, 13]. Bu
o‘zgarishlar tibbiyot mutaxassislarining fizik bilimlarni tanqidiy fikrlash va amaliy
qaror qabul qilish vositasi sifatida samarali qo‘llash qobiliyatini sezilarli darajada
oshiradi.
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