AMENDMENTS AND CHANGES TO THE CURRICULUM IN THE EDUCATIONAL DISCIPLINE
«MEDICAL AND BIOLOGICAL PHYSICS»
for the specialty 7-07-0911-03 «DENTISTRY»

for 2024/2025 academic year

Amendments and changes

Basis/Reason

1. Changes have been introduced into the Explanatory Note (appendix 1)

Educational Plan for 2024/2025 academic
year

2. Changes have been introduced into the Thematic Plan (appendix 2)

Educational Plan for 2024/2025 academic
year

3. Changes have been introduced into the Content of the Educational Material
(appendix 3)

Educational Plan for 2024/2025 academic
year

4. Changes have been introduced into the Educational Discipline Curricular Chart
(appendix 4)

Educational Plan for 2024/2025 academic
year

The curriculum is revised and approved at the Medical and Biological Physics Department meeting

(protocol # 10 of 30.05.2024)

Head of the Medical and Biological Physics Department

N

APPROVED
Dean of the Medical Faculty for International Students

/

M.V. Goltsev

O.S. Ishutin




uoneururexa (44 9¢ £ 3 [ ¥9 | T «Anspua@»
- 1C 9¢ - 3 6¢€ 109 1 €0-1160-L0-L
=
=) =) e W2
B =
7 B | EF
T 3|33 |7
e B | 22 s =
7 % = o = = e =
e 2e | 2= |8 | & |3 |8
JUIWSSISS® % S § i 2 g Apenads
O¥EIPITIIANIL 2 e | =8 -4 3y} Jo duwreu ‘dpo)
JO uLIo £ = Fe 3
e €
& -
Surpnpout
SINOY JIWIPELIE JO JIdqUInN

AdNLS 40 SYALSHINAS OL ONIQHODDV
HIALL DOINAAVOYV 40 NOILVOOT1V

‘(sanoy gz - sasse[d
[eonoeld ‘sanoy 4 - sasse[d A1ojeloqe] ‘((MISS) 3om juspuadapur Juopnis pasiatadns
JO sinoy ¢ Juipnjoul) SINOY ¢ - SAINIII| :SAIpnIS Jo sadA) ayy 03 FUIPIOJOR SINOY
WOO0ISSe]) “Jom juopuadopul Juapnis Jo SINOY ¢ Pue SINOY WOOISSB[D [§ YOIym
JO ‘sanoy drwapede 47| St aur[diosip ) Jo Apns a3 10J SInoy Jo Iaquinu [e10

JjoN Auojeuejdxy ay) ul saguey)

[ oN xipuaddy




sjennualod [[90 aueiqUIDW Y] ‘7S

SQUBIqUIdW [BI130[01q
SSOIOB SaOURISQNS JO J10dSUBI] “SOUBIQUISW
[eo1sojolq  jo  santadoid  [eo1sAyq 1S

saue.aquIw
[Bd1d0o[o1q  ur  s3ssadoad  [eIISAY{ °S

Sl

AIISTIUSD UI UOISAYPE JO 9[0Y "UOISAYPY ‘t'{

sarsAyd
euowousyd  ooepns  jJo  soqdoun €y

(A3oj0ay10WIAY)
solwreuApoway  JOo  SIseq  [BJISAUJ ‘T'H

AIIOWISOJSIA "MO[J PINJJ SNOJSIA pue [BapI
SuruioAo3 sme| pue sydoouod urew sy [p

i |

SOIWBUAPOWAY pUE SOIWEUAPOIPAY
‘ASojodyaolq  jo siseq [BdISAYJ b

auIdIpaw
ur  uoneordde sy pue punosenyn ‘¢'¢

QUIDIPAW UT SPOYIW
pUNOS  °'S9ABM  puUNOS JO  SONISLIJOBIBYD
[ea13o[o1sAyd pue [ed1sAyd ‘z7'¢

SaABM
O1ISNOJE JO UONBOWISSE[d pue UISLIO) "['¢

Sansnodeoly ¢

SOIuRYOWOIq
wolsAs  [eroejo[Ixews jo sordounly ‘¢

SANSSI] Y100} PUE S[BLISJEW [BIUDP
Jo soniadoid [ewoy) pue [EOIUBYISIA 7T

SOIUBYOSW S[BLIS)BW JO SISeq [BIISAYJ "['T

AI)SUIP Ul IUIIIS s[eLIdYew Jo spdadse
YJM  SOIUBYIIWOIq JO S[ejudwepuny °7

A109y) 10119 3y Jo sardiounly “7'[

N NN =

saruapuadap
[euonouny Jjo uones3nsaAul 1]

suissadoad
ejep [edipaw pue sassddoud [edrdojoiq pue
[edIpawl Jo wondiLIdsdp [edBWAYIBA ‘[

[eonoead

AlojeIOqe|

(MISS “our)
S9IN3097]

SINOY SSe[O JO JOqUINN

sureu (o1doy) uonoag

Z oN xipuaddy

NVId DOILVINdH L




8¢

|44

s1noy [ejo L.

Anawiso( uoneipey 3ulZIuoy ¢/

suripaw ur uonedrdde uoneipes-y “1anew
JIM SWSIUBYOSW UOI}ORIdIUI UOIIBIPRI-X ']/
UONRIdUAS pue

urstio sy ‘uonelpel-Y  JunjyensswaIg /"

: suonesijdde [eorpow
1197} puB SIdSB] "UOISSIWR PIJR[NWINS 9’/

QOUIOSAUTWINT "SI[NIJ[OW puB
swole Aq uondiosqe pue uorssiwd YIS/

Apoq
uewiny 9yl Jo IdJsuer) jedH Ayderdouroy
[EIWI[D) "SIIPOq JO UONeIpBI [eULdYL 'L

S[eLIJEW [BIUSP
pue sanss1) Y100} ‘UrYs ul sassa001d Furianeos
pue  uondiosqe  ‘uonoepjer I L

Adoosoorwr [eonnd() A1owol0eIoy 7"/,

SME[ S)I pue
uondiosqe 31| oy, -umIpaw pue £Jojoiq
ur spoylow uonezuejod ‘uonezuejod Y3y
‘sanadord sy ‘soaem  onoUIBWONI "L

81

dunIpaw ur uoneddde
S)I  pue  uopeIpel JAUILWOLIII|] L

WISIUBSIO UBWINY UO SP[l} d1jaudew
pue OLIIOS[d JUALND OLIIJR JO 109HH ‘S'9

Burdewn 9ouBUOSaI d1joUTeW
Jo siseq [eJISAyq sonssi} Apoq uewiny
Jo sonuodoid onoudew pue oS H'9

1uawdinba [Bo1PaWOIO[o JO SONSLID)ORIRYD
‘elep [edIpaw Furpiodal pue Jumureiq) ‘€9

SUBBIO pUB SINSSI} JO UONB[NWIISOIIR[ 79

Aydei3onoafe
ue3I10 pue onssi Jo siseq [BIISAUYJ ‘19

14!

ST

JUIdIPIW ul SP[3YJ ddudew pue
JLIIIJA “JUILIND J11IIIA Jo uonedddy -9

[eonoeid | K10jeioqe]

(MISS [our)
$2IN3997]

SINOY SSE[O JO JqUINN]

sureu (o1doy) uonodag




"9JB1 9SO(J "9SOP QAIIIJJA QATII[0))
*10108) Suny3Iom anssI} ‘sjun s} ‘9sop JuS[eAnba 9ANOSIJH SIUN PUB WY} UIM)q
drysuonejar ayj ‘uonerpes Juizruor jo sasop judeainbe pue pagrosqe ‘@insodxy

Anyouiso(q uoneipey SuizZiuoj ¢°L
[BLIS)RIA] [BUON)RINPY JO JUUO0)) Y) Ul saguey))
¢ o\ xipuaddy



ACADEMIC DISCIPLINE CURRICULAR CHART

Appendix Ne 3

Number of Form of control
hours g
T+ 2 B
= ER:
g @ o 2
W. Section (topic) name 8 m i .,QM m Practical skills = .
5 21 8| §|z& = S E
S 3 2 8 Q0 2 =SR]
XA — < al| 578 9 g2 2 g
o o o 2
Gy G = 0
) c.5 o
1 semester
Lectures 3 - - -
1. Fundamentals of biomechanics with aspects 1.5
of materials science in dentistry ’
2. Physical basis of hydrodynamics and 15
hemodynamics ’
Practical and Laboratory Classes
1 Mathematical description of medical and
biological processes and medical data | - - 4 -
processing
1.1 Investigation of functional dependencies - - 2 - interview
1.2 | Principles of the error theory - - 2 - interview
2 Fundamentals of biomechanics with 151 6 4
aspects of materials science in dentistry ’
2.l Physical basis of materials mechanics - - 2 - interview
Fundamentals of biomechanics with aspects 15
of materials science in dentistry ’
Determination of the elasticity modulus by Determination of report
the bending beam method - 2 - - | the elasticity interview
L.W. Determination of the elasticity modulus by the




modulus of materials by the bending beam
method

bending beam
method

2.2 | Mechanical and thermal properties of dental
materials and tooth tissues
Hardness determination by Brinell, Vickers, The use of optical report
and Knoop  hardness tests. L.W. microscope for interview
Determination of hardness of materials by hardness
Vickers test determination
Thermal properties of dental materials and o report
. . . Determination of
tooth tissues, their characteristics. ) ) . .
o ! . - liner coefficient of interview
L.W. Determination of liner coefficient of .
. thermal expansion
thermal expansion
2.3 | Principles  of  maxillofacial  system . .
. ) - interview
biomechanics
3 Bioacoustics -
3.1 Origin and classification of acoustic waves - interview
3.2 Physical and physiological characteristics of Measurement of report
sound waves. Sound methods in medicine. the ear spectral
L.W. Measurement of the ear spectral | - characteristic at the interview
characteristic at the threshold of hearing threshold of
hearing
3.3 Ultrasound and its application in medicine - interview, Tect
4 Physical basis of biorheology,
. . 1,5
hydrodynamics and hemodynamics
4.1. | The main concepts and laws governing ideal interview
and viscous fluid flow. Viscosimetry
Equation of continuity of flow. Ideal fluid,
Bernoulli’s equation.
The main concepts and laws governing
viscous fluid flow.
Viscosity of fluid and methods of viscosity Determination of report*
measurements. viscosity of fluid : .
- nterview

L.W. Determination of viscosity of fluid by
Ostwald viscometer

by Ostwald
viscometer




4.2

Physical basis of  hemodynamics
(hemorheology)

interview, test

Physical basis of hydrodynamics and
hemodynamics

1,8

Principles of surface phenomena physics.
L.W. Determination of the surface tension
of liquid by maximum bubble pressure
method

The use of
maximum bubble
pressure method
for determination
of the surface
tension of liquid

report

interview

4.4

Adhesion. Role of adhesion in dentistry.

interview, essay

Physical processes in biological
membranes

5.1

Physical properties of  biological
membranes. Transport of substances across
biological membranes

interview, TecT

5.2

The membrane cell potentials

interview,
electronic test*

Total hours

]

Lectures

Electric and magnetic phenomena in
organism, electric effects and methods of
investigation

1,5

essay

Optical methods of investigation and the
interaction of the optical region radiation
with biological objects

14

essay

Luminescence. Lasers and their medical
applications.

X-radiation, its application in medicine

Practical and Laboratory Classes

Application of electric current, electric and
magnetic fields in medicine

1,5

14

6.1.

Physical basis of tissue and organ

Recording and

report

interview




electrography.
L.W. Recording and treatment of
electrocardiogram

treatment of
electrocardiogram

6.2. | Electrostimulation of tissues and organs Determination of report
L.W. Determination of the parameters of i the parameters of terview
rectangular pulses of voltage rectangular pulses
of voltage
6.3 Obtaining and recording medical data,
characteristics of electromedical equipment i
OUSEE@. and recording .Boa_om_. data, Calibration of report
characteristics of electromedical equipment. :
electrical ; i
Sensors. o . - temperature interview, essay
L.W. Calibration of electrical temperature
enSOrs sensors
Amplifiers of biopotentials. Determination of report
L.W. Determination of frequency and frequency
amplitude characteristics of amplifier - bandwidth and interview
dynamic range of
amplifier
6.4 | Electric and magnetic properties of human
body tissues. Physical basis of magnetic | -
resonance imaging
Electric and magnetic phenomena in essay
organism, electric effects and methods of | 1,5
investigation
Electric and magnetic properties of human
body  tissues. Physical basis of magnetic . .
. . nterview, essay,
resonance imaging. - reBort
L.W. Investigation of principle of working of
the galvanization apparatus
Electrical impedance of tissue and its Determination  of report*

dependence on the alternating current
frequency. The estimation of tissue viability

L.W. Investigation of the dependence of

the dependence of
biological  tissue
impedance on

interview, essay




biological tissue impedance on alternating
current frequency

frequency

6.5 Effect of electric current, electric and : report
" : The wuse of high
magnetic fields on human organism . . .
o - frequency interview, electroic
L.W. [Investigation of high frequency | - 2 ; 4
. therapeutic test
electric current and fields on human
. apparatus
organism
7 Electromagnetic  radiation and its 151 18
application in medicine ’
7.1. | Electromagnetic waves, its properties. Light
polarization, polarization methods in 4
biology and medicine. The light absorption
and its laws
Electromagnetic waves, its properties. Light The use of report
polarization. polarimeter for
L.W. Determination of the optically active determination  of . .
: : - 2 . . mnterview
substance concentration by polarimeter the optically active
substance
concentration
The light absorption phenomenon and its Determination of report*
laws. the solution
L.W. Determination of the solution | - 2 concentration by interview
concentration by photoelectric colorimeter photoelectric
colorimeter
7.2 | Refractometry. Optical microscopy - 4
Refractometry Determination of report*®
L.W. Determination of the solution the solution . .
. - 2 . interview,
concentration by the refractometer concentration by
the refractometer
Optical microscopy Measurement  of report
L.W. Measurement of the small object sizes the small object . .
. . . - 2 . . interview,
using an optical microscope sizes using an
optical microscope
7.3 | Light reflection, absorption and scattering | - 2 interview, report,




processes in skin, tooth tissues and dental essay
materials

L.W. Investigation of optical characteristics

of biological tissues

Optical methods of investigation and the essay

interaction of the optical region radiation
with biological objects

19

7.4 | Thermal radiation of bodies. Clinical
thermography. Heat transfer of the human . .
iterview, report,
body - -
L.W. Investigation of principle of working essay
of thermal imager
Luminescence. Lasers and their medical | 15
applications. ’
7.5 | Light emission and absorption by atoms and
molecules. Luminescence i i
Light emission and absorption by atoms and
molecules. interview, report,
L.W. Investigation of the absorption | - i essay
spectrum of blood
Luminescence, application of luminescent
methods in medicine. interview, report,
L.W. [Investigation of the spectra of i essay
fluorescent markers
7.6 Stimulated emission. Lasers and their Determination of report
medical applications. the laser radiation
L.W. Determination of the laser radiation - | wavelength with interview, essay
wavelength with the use of diffraction the use of
grating diffraction grating
X-radiation, its application in medicine - 1,5




7.7. | Bremsstrahlung X-radiation, its origin and
7.8. | generation

X-radiation interaction mechanisms with | _ - ) . interview
matter. X-radiation application in medicine

7.9 | Dosimetry of ionizing radiation interview,
- - 2 - electronic test*,
examination
Bceero uacon 3 36 3

*This is a mandatory form of current certification (each student will receive a mark)



