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ANNOTATION:

This general course on Medical physics is oriented towards the basic
physical phenomena and processes in living organisms and the operating
principles of modern medical equipment. The lectures, labs and seminars are
designed to develop the logical and analytical thinking of students.

The lectures introduce the students to the problems of acoustics, hearing,
and the applications of ultrasound in medicine. Atmospheric pressure and air
humidity are related to respiration and the mechanics of breathing. The fluid
dynamics perspective is used to describe the circulation of blood and the work
performed by the heart. The topics on electricity include the basics of the
generation of biopotentials and their measurement. The study of optical
phenomena is illustrated by the optical system of the human eye and the
principles of operation of optical equipment, used in medical laboratories.
Atomic physics problems are discussed in relation to the principles of computed
tomography, magnetic resonance imaging, and lasers. The lectures also include
topics on ionizing radiation and its use in medicine for diagnostics and therapy.
The labs and seminars complement and illustrate the material covered on the
lectures.



PLAN OF TOPICS OF LEECTURES AND PRACTICAL CLASSES

Lectures I semester

Ne

Topic

Hours

L

CIRCULAR MOTION. CENTRIFUGATION.

ELEMENTS OF BIOMECHANICS. LEVERS — CLASSES AND
EQUILIBRIUM.

ACOUSTICS. SOUND AND ULTRASOUND.

FLUIDS AND FLOWS. VISCOSITY.
THE MOLECULAR STRUCTURE OF LIQUIDS. SURFACE TENSION.

HAEMODYNAMICS. BLOOD CIRCULATION AND BLOOD PRESSURE.
MECHANICAL PROPERTIES OF SOLIDS AND TISSUES. DEFORMATIONS.

ATMOSPHERIC PRESSURE. RESPIRATION.
ELECTRIC FIELD. ELECTROCARDIOGRAPHY.

DIRECT ELECTRIC CURRENT. CONDUCTANCE OF ELECTROLYTES
AND GASES.

MAGNETIC FIELD. MAGNETIC PROPERTIES OF TISSUES.

THE NATURE OF LIGHT. PHOTOMETRY. REFLECTION AND
REFRACTION. THE ENDOSCOPE.

OPTICAL LENSES. OPTICAL SYSTEM OF THE EYE.

10.

THE COMPOUND MICROSCOPE. MAGNIFICATION AND RESOLUTION.

11.

POLARISATION OF LIGHT. OPTICAL ACTIVITY.
INFRARED AND ULTRAVIOLET LIGHT. MEDICAL USES.

12.

EMISSION, ABSORPTION AND SCATTERING OF LIGHT. APPLICATIONS
IN MEDICINE AND BIOLOGY.

THE ELECTRON MICROSCOPE. MAGNIFICATION AND RESOLUTION.

NUCLEAR MAGNETIC RESONANCE. MAGNETIC RESONANCE
IMAGING.

X-RAYS AND THEIR INTERACTION WITH MATTER. X-RAY
DIAGNOSTICS. X-RAY COMPUTED TOMOGRAPHY.

14.

RADIOACTIVE DECAY. APPLICATIONS IN MEDICINE.

13.

DOSIMETRY. RADIATION SAFETY.

Total

30




Practical classes I semester

Ne

Topic

Hours

1.

MEASUREMENTS. UNITS AND ERRORS. (SEMINAR)

&

AUDIOMETRY. DETERMINATION OF THE SPECTRAL DEPENDENCE OF
THE HEARING THRESHOLD.

MEASUREMENT OF THE DYNAMIC VISCOSITY OF LIQUIDS.

BLOOD PRESSURE MEASUREMENT.

DETERMINATION OF YOUNG’S MODULUS OF A BONE.

ATMOSPHERIC PRESSURE AND AIR HUMIDITY.

~HEEE NN

PERIODIC ELECTRICAL SIGNALS AND MEASUREMENT OF THEIR
PARAMETERS BY A CATHODE-RAY OSCILLOSCOPE.

[NC R B SR S e

o0

AMPLIFICATION OF BIO-VOLTAGES. THE DIFFERENTIAL AMPLIFIER,

[\S)

TEST ON THE FIRST PART OF THE COURSE (MIDTERM TEST).

10.

OPTICAL LENSES. DETERMINATION OF THE OPTICAL POWER OF
CONVERGING AND DIVERGING LENSES.

11.

LASERS. BASIC PROPERTIES OF LASER RADIATION.

12.

MICROSCOPY. USING THE MICROSCOPE FOR MEASUREMENTS.

13.

DETERMINATION OF THE REFRACTIVE INDEX OF LIQUIDS BY A
REFRACTOMETER.

14.

PHOTOCOLORIMETRY.

15:

IONIZING RADIATION. DETERMINATION OF THE TOTAL LINEAR

ATTENUATION COEFFICIENT OF y-RAYS PROPAGATING THROUGH A
SUBSTANCE.

Total

30

MONITORING AND EVALUATION FORMS:

Student performance is formally evaluated at lab and seminar sessions by

brief tests on the current lab topic, and written student reports about the results
obtained. A midterm test on the first part of the material from the lectures is

compulsory and may be used as grounds for partial exemption from the written
final examination.

admitted to the final examination which consists of written and oral parts.

exam (60%), and oral part of final exam (10%).

Students who have completed the labs, seminars and midterm test are

The final mark consists of: labs and seminars (30%), written part of final




SYLLABUS FOR PHYSICS
FIRST YEAR STUDENTS OF MEDICINE

1. CIRCULAR MOTION. CENTRIFUGATION.

2. ELEMENTS OF BIOMECHANICS. LEVERS - CLASSES AND
EQUILIBRIUM.

3. ACOUSTICS. SOUND AND ULTRASOUND.

4. FLUIDS AND FLOWS. VISCOSITY.

5. THE MOLECULAR STRUCTURE OF LIQUIDS. SURFACE TENSION.

6. HAEMODYNAMICS. BLOOD CIRCULATION AND BLOOD PRESSURE.

7. MECHANICAL PROPERTIES OF SOLIDS AND TISSUES.
DEFORMATIONS.

3. ATMOSPHERIC PRESSURE. RESPIRATION.
9. ELECTRIC FIELD. ELECTROCARDIOGRAPHY.

10. DIRECT ELECTRIC CURRENT. CONDUCTANCE OF ELECTROLYTES
AND GASES.

11. MAGNETIC FIELD. MAGNETIC PROPERTIES OF TISSUES.

12. THE NATURE OF LIGHT. PHOTOMETRY. REFLECTION AND
REFRACTION. THE ENDOSCOPE.

13. OPTICAL LENSES. OPTICAL SYSTEM OF THE EYE.

14. THE COMPOUND MICROSCOPE. MAGNIFICATION AND
RESOLUTION.

15. POLARISATION OF LIGHT. OPTICAL ACTIVITY.

16. INFRARED AND ULTRAVIOLET LIGHT. MEDICAL USES.
17. EMISSION, ABSORPTION, AND SCATTERING OF LIGHT
18. THE ELECTRON MICROSCOPE

19. ELECTRON PARAMAGNETIC RESONANCE AND NUCLEAR
MAGNETIC RESONANCE

20. X-RAYS AND THEIR INTERACTION WITH MATTER. X-RAY
DIAGNOSTICS. X-RAY COMPUTED TOMOGRAPHY.

21. RADIOACTIVITY. APPLICATIONS IN MEDICINE.
22. DOSIMETRY. RADIATION PROTECTION.
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NMPENWUC U3BNEYEHUE OT NMPOTOKOJ Ne130

OT 3acefjaHne Ha KaTe[peH CbBET Ha kaTefpa "®Pusmka n Guodusmka”,
nposen ce Ha 21.12.2021 roanHa

Mpuckereawm: [pod. Kp. Hwkonosa, rm.ac. [1. Vinuwesa, rn.ac. CT. MwuHkoBa,
rm.ac. . EHeBa, ac. . Papyiuesa, ac. H. MaHoga, ac. {. Banesa

OtcberRawm:  ac. KHukonosa — nnateH roguileH OTMyCK

Cnep npoBepka Ha KBOpyMa U yCTaHOBsIBaHE PEOBHOCTTA Ha 3acedaHWeTo Ha
KaTeApeHna cbeeT, npod. Kp. Hukonosa oTKpW CHLLOTO U NPEANOXA CreHUS AHEBEH
pea:

1. TlpukniouaHe Ha suMeH cemMecTsp Ha yuebHata 2021/2022 ronuHa.

2. AkTyanusupaHe Ha y4eGHUTE nporpamy 33 CreuwarnHocT “OeHTanHa

meauumHa® BEO n AEO BB Bpb3ka ¢ npeacrosiya akpeguTayms.

3. PasHu.

Taka npennoxeHUsT AHeBeH pef Ge MOAMOXKEH Ha FMacyBaHe N eAVHOAYLLHO
npuer.

---------------------------

Mo To4ka BTopa oT gHeBHUsA pep Mpod. Kp. Hukonosa passcHu, Ye BLB Bpb3Ka C
NpeAcToslla akpeavTauws ce W3MCKBa akTyanusauws Ha ydyeBHWTe nporpamMu 3a
cneuwandoct “feHTanHa mMeguuuHa“ BEQO u AEQ kaTo nosAcHW, 4e ToBa 3acsAra
sarnasHaTa CTpaHuua Ha nporpamuTe. PbKOBOAUTENSAT Ha kategpa ,dusvka u
Grodumanka“ fage gymara Ha NPUCHLCTBALLMTE Ha 3aceaHueTo Ha KategpeHus cbBeT 3a
N3Ka3BaHA, MHEHUS 1 NPEaNOXEHWS.

Mopagn rnwunca Ha ppyrM M3KasBaHWS HanpaBeHOTO npegonoxeHuwe 0e
NOANOKeHO Ha rmacysaHe W NPUETO ChLC CriedHUTe pe3ynTaTh:

rmacysanu ,,3a“ — 7 rnaca

rnacyeanwv ,,lMpoTuB® — HaAMa

Bb3abpxanu ce — HAMa

-----------------------
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MpoTokonmpan: ’Wif / PnkosoauTen kateppa: JH#4
n. ac. MopaaHka EHeBa, od npod. Kp. Hukonoea, no

21922021 .
['p. Bapha



