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VYueOHast AUCIUTIINHA — XUMHYECKHE OCHOBBI paHallHOHHON OMOJIOTHH, MOTYJIh. PaguanrmonHoe MatepuanoBeaenue / Academic

discipline — Chemical basis of radiation biology, module:

Radiation materials science

Kpatkoe conepxanue yaeOHON
JMCIMIUTAHBI, Moyt / Brief
summary

Lenp y4eOHOW MUCIMIUTMHBI — H3YYCHHE 3aKOHOMEpPHOCTEH
IOPOTEKAaHUSI  PAaAMALMOHHO-XMMHUYECKMX  IPOLIECCOB U
MOCNEACTBUN MX peaju3aliy, MEXaHU3MOB paJUAlMOHHOTO
BO3/ICHCTBHS Ha OMOJIOTMYECKH BaKHBIE COCTUHEHUS, KICTKY U
LEJIOCTHBI OpraHu3M, a Takke (OPMHUPOBAHHE CHCTEMHBIX
3HAaHUU U YMCHI/Iﬁ 10 MpUHOUWIIAM IMPOTHO3a U OLICHKHW BJIUAHUA
OIpeieNICHHBIX 103 HOHU3UPYIOLIET0 U3Iy4YeHUs Ha OpraHu3M U
pauroHaNbHOTO OOOCHOBAaHMS MEPONPHUSTHH 1O  3alluTe
3/10POBbS npu OCYILIECTBICHUN npodeccuoHaNbHON
JACATCIbHOCTH, CBSI3aHHOM C MCTOYHHKAMH HOHU3HPYIOLICTO
U3ITyYEHHUSL.

The aim of the academic discipline is to study the principles of
radiation-chemical processes and the consequences of their
realization, the mechanisms of radiation impact on biologically
important compounds, cells and the whole organism, as well as
the formation of systemic knowledge and skills on the
principles of prediction and assessment of the effects of certain
doses of ionizing radiation on the body and rational
justification of health protection measures in the
implementation of professional activities related to sources of
ionizing radiation.

dopmupyembie komrereriwn / The
formed competences

CK-13. UnentudunupoBaTs MPOIECCH, NPOTEKAIOMIUE IPU
B3aUMOJICHCTBUM YacTUI] M (OTOHOB BBICOKUX DSHEPrHU C
OMOJIOTMYEeCKUMU CHCTEMaMH, HEOpPTraHWYEeCKHUMHU u
OpPraHMYECKUMHU MaTEepHATIaMH.

SC-13. Identify processes occurring when high-energy particles
and photons interact with biological systems, inorganic and
organic materials.

Pesynbrarer 0O0ydeHus (3HaTh,
yMeTb, BiasieTh) / Learning
outcomes (know, can, be able)

B pesynbprate OCBOCHHS YUeOHOW JMCITUTLTAHBI
JIOJDKEH 3HATH:

— OCHOBHBIC TOHATHS M TEPMUHBI PaJUAIMOHHOW XUMUHU W
paluaIMOHHOW OUOIOTHH;

— OTIMYHTENbHBIE OCOOCHHOCTH TIPSMOTO M KOCBEHHOTO
panuonu3a u paJualMoHHO-XHMUYECKUE TPEBPAILlEHHs BOJIBL;

— OCHOBHBIC 3aKOHOMEPHOCTH PaJHOJIN3a BOJHBIX PAcTBOPOB
OMONOIMMEPOB U UX COCTABJISIFOIIUX KOMIIOHEHTOB;

— OCHOBBI PaJIIOOHMOIIOTHH KJIETKH U CIIOKHBIX OMOCHCTEM;

— B3aNMOCBS3b MyTareHHoro dddekra ¢ MarpUYHBIMH
poLeCcCaMH;

— MEXaHHU3Mbl I[UTOICHETHYECKOro 3(PdeKTa MOHH3UPYIOIIETO
W3ITy4CHHUSI,

- MOCJIEICTBUS BO3/ICHCTBHUS HEHMOHHU3HUPYIOLIETO
yIBTPaHUOIETOBOTO CHEKTpAa W HOHHM3HMPYIOLIETO H3IIyYeHHUS
OTIpEJICIIEHHOM JT03bI Ha YEIOBEUECKHI OPTaHU3M;

— B3aMMOCBS3b MEXKAY CTPYKTypod u 3()(HEeKTUBHOCTHIO
PaanoONPOTEKTOPOB;
- 0COOCHHOCTH
CEHCHOMIN3aTOPOB,
yMeTb:

— OpHCHTHUPOBATHCS B COBPEMEHHBIX JIAHHBIX W3 00JacTH

CTYACHT

MIPUMEHEHUS B paaroTepanuu

As a result of mastering the academic discipline the student
should know:

- basic concepts and terminology of radiation chemistry and
radiation biology;

- characteristics of direct and indirect
radiochemical transformations of water;

- basic regularities of radiolysis of aqueous solutions of
biopolymers and their constituent components;

- fundamentals of radiobiology of cell and complex biosystems;
- interrelation of mutagenic effect with matrix processes;

- mechanisms of cytogenetic effect of ionizing radiation;

- consequences of exposure to non-ionizing ultraviolet
spectrum and ionizing radiation of a certain dose on the human
organism;

- interrelation between the structure and efficiency of
radioprotectors;

- peculiarities of the use of sensitizers in radiotherapy,

be able to:

- orient in modern data from the field of radiation biology and
medicine;

- evaluate the main pathways of
transformations of biomolecules;

radiolysis and

radiation-chemical




paguaImoOHHON OMOJIOTHH M MEIUIIMHEL;

— OIICHHTHh OCHOBHBIC TYTH pPaTUallMOHHO-XMMUYCCKUX
MpeBpaIieHui OUOMOJICKYT;

- MIPEIIIOKHUTH HAy4YHO-000CHOBAaHHBIN BEIOOP
PaMOIIPOTEKTOPOB; chopMyITUpOBaThH MIPHYUHEI

PaIMOOHMOIIOTUYECKOTO MapajioKca,

HMeTh HABBIK:

— OIICHKH BBIPAXCHHOCTH PAJAMANMOHHBIX ITOBPEKICHUI
pa3IMyYHBIX OMOJOTMYECKUX CUCTEM B 3aBHCHUMOCTH OT
MOTJIOIIEHHON 03B,

— 000CHOBaHUS MEXaHU3MOB WX (POPMHUPOBAHUS;

— MHHUMU3ALUU TOCJICACTBUNA JEHCTBHS paaualid HWIN
YCUJICHUS €€ JCHCTBHS Ha OMOOOBEKTHI.

- propose a scientifically justified choice of radioprotectors;
formulate the reasons for the radiobiological paradox,

have the skill to:

- assessing the severity of radiation damage to different
biological systems as a function of the absorbed dose,

- explain the mechanisms of their formation;

- minimize the consequences of radiation or enhance its effect
on bioobjects.

CemecTp nzydeHus yaeOHOM
TUCTIMILINHBI, MOAyJst / Semester of

study

9

9

[IpepexBusutsl / Prerequisites

Pammnanmonnas xumus, buoxumus,
PanmmanonHas u sigepHas 6€30MacHOCTh

Radiation Chemistry, Biochemistry,
Radiation and Nuclear Safety

prﬂoeMKOCTL B 3a4CTHBIX

enununax (kpenurax) / Credit units 3 3
KonnuecTBO ayTuTOpHBIX YacoB U

4acoOB CAMOCTOSITEIbHON paboThI /

Academic hour of students' class 50/52 50/52

work, hours of self-directed
learning

TpeOGoBanus u GOPMBI TEKYIIEH U
MPOMEKYTOYHOM aTTectaruu /
Requirements and forms of current
and interim certification

OneHka pe3yJbTaToB yueOHOM AEATEIbHOCTH IPOBOJUTCS T10
JecITHOATITEHOM MIKayie B pOpMe MUChbMEHHBIX KOHTPOJIBHBIX
pabot, cuTyaliMoHHbIX 331a4. [Ipu ycrenrHoM npoxoxkJIeHn!
TEKYILEH aTTeCTalluy CTYJeHT JOIyCKAeTCsl K MPOMEKYTOUHON
aTTecTaury B GopMe MMCHMEHHOTO 3auéTa 1Mo yueOHoH
JICIIUTUTHE.

The assessment of the results of educational activities is carried
out on a ten-point scale in the form of written tests, case
problems. Upon successful completion of the current
assessment, the student is admitted to the midterm assessment
in the form of a written test in the academic discipline.




