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VYyeOHas AucHMILINHA, MOAYJIb — Paguanmonnas xumus / Academic discipline — Radiation chemistry,

Kpatkoe coneprxanne yuaeOHO
JTUCITUTUTHHBI, MOTyJ1st / Brief
summary

Kypc «PannanuonHas XUMHUSD) SIBJISIETCS JUCLIMILIMHON
rOCyIapCTBEHHOI'O KOMIIOHEHTA U3 IUKJIA CIELUAIbHBIX JUCLIUIIINH JJIS
CTYZICHTOB XMMHYECKOT0 (PaKyIbTeTa, 00YJaOIINXCS 10 CIIEHATbHOCTH
«X¥MHS BBICOKHX 3HEPTUI»

Lenbto Kypca sBIsieTcs 1aThb 00y4acMbIM CHCTEMAaTHUECKUE 3HAHUS O
(U3UKO-XMMHUYECKHX IIPOLIECCaX, KOTOPbIE MPOTEKAalOT B ra3ax, BOJIE U
BOJHBIX pacTBOpax, OPraHUYECKUX KHUIKOCTAX W TBEPAOM TeJe IOoJ
BO3JEHCTBUEM MOHU3UPYIOLIMX U3TY4CHUH.

3agaya mpenogaBaeMOil IMCLMIUIMHBI — BBIPAOOTaTh y CTYAEHTOB
HaBBIKH IIPEACKA3aHUS KAueCTBEHHOTO M KOJIMYECTBEHHOIO COCTaBa
KOHEYHBIX MPOIYKTOB PAIUONIN3a PA3INYHBIX OOBEKTOB, & TAKIKE YMEHUSI
YIPaBJIATh PATUALMOHHOW CTOMKOCTBIO OPraHMYECKUX MaTepUaIOB U
MpoLeccoM paanonun3a. MznaraeMslil B Kypce MaTepuall HeOOXOIUM AJIst
CHELUAIUCTOB,  BBINONHSIOIIMX HAyYHO-  MCCIEJOBATEIBCKUE U
TEXHOJIOTHYECKHE  PabOTBl  C  WCIOJB30BAaHWEM  HCTOYHHUKOB
HMOHU3UPYIOIIETO M3IIyYEHUs, B IMEPBYIO OuYepenb Ul MHKEHEPHOIO
MIEPCOHANIAa aTOMHBIX CTAHIIMI.

JucuuiuiiHa COCTOUT M3 YETBIPEX PA3ACIIOB: PaJUALMOHHAS XUMUS
BOJAbl M BOAHBIX PACTBOPOB, paJWalMOHHAs XUMHSA Ta3o0B,
paAviallMOHHAasg XHWMHUSI OPraHWYEeCKHX COEIMHEHHH B KHIKOM
arperaTHOM COCTOSIHUM, PaJHALlMOHHAsI XUMUS TBEPAOIO Tena.

The course “Radiation Chemistry” is a compulsory
subject from the cycle of special courses for students of
the Chemistry Faculty studying the specialty “High
Energy Chemistry”.

The aim of the course is to provide students with
systematic knowledge of the physicochemical processes
that occur in gases, water and aqueous solutions, organic
liquids, and solids under the influence of ionizing
radiation.

The objective of the course is to develop students' skills
in predicting the qualitative and quantitative composition
of the final products of radiolysis of various objects, as
well as their ability to control the radiation resistance of
organic materials and the radiolysis process. The material
presented in the course is necessary for specialists
engaged in scientific research and technological work
using sources of ionizing radiation, primarily for
engineering personnel at nuclear power plants.

The discipline consists of four sections: radiation
chemistry of water and aqueous solutions, radiation
chemistry of gases, radiation chemistry of organic
compounds in the liquid state, and radiation chemistry of
solids.

dopmupyembie kommerennuu / The
formed competences

UnentudunmpoBats MeXaHU3MBI  PaJUAIMOHHO-WHAYIIUPOBAHHBIX
MPEBPAIICHUIT OpPraHUYECKUX U HEOPraHWYECKUX COEJUHEHUN B
pa3IMYHBIX arperaTHbIX COCTOSHMSX MpH JEHUCTBUM Ha HUX
HOHU3UPYIOIIMX H3ITYYEHUH, KOHEYHBbIE TMPOAYKTHl PaaAHOIN3A,
MPUPOAY U PAJUAIMOHHO-XUMUYECKUE BBIXOJIbI YACTHI]

Identify the mechanisms of radiation-induced
transformations of organic and inorganic compounds in
various aggregate states when exposed to ionizing
radiation, the final products of radiolysis, the nature and
radiation-chemical yields of particles.

Pe3synbrarer 00ydenus (3HaTh,
yMeTb, BiasieTh) / Learning
outcomes (know, can, be able)

B PE3YIbTATC U3YUCHUA yqe6H0171 AUCHUIIINHBI CTYACHT NOJIZKCH
3HATDb:
- TCOPCTUYCCKUC OCHOBBI M TCHACHUWU PA3BUTUA COBpeMGHHOﬁ
pa,Z[HaLIHOHHOﬁ XUMHH, €€ PpOJIb B PasBUTUU TPOMBINUICHHBIX
TEXHOJIOTHI U MECTO B CHCTEME XUMHUYECKHX HayK;

As a result of studying this course, students should
know:
- the theoretical foundations and trends in the
development of modern radiation chemistry, its role in the
development of industrial technologies, and its place in
the system of chemical sciences;




- CHGHI/I(l)I/IKy paauanOHHO-XUMHUYECKOI'O 3KCIICPUMCHTA, MCTO/bL
I/II[CHTI/I(I)I/IKEIHI/II/I IMPOMEXKYTOUYHBIX U KOHCUHBIX IIPOAYKTOB paJguoJIn3a,

- MEXaHW3MBl  paJANaNMOHHO-WHAYLIMPOBAHHBIX  TMpPEBpaIleHuit
OpraHUYECKUX ¢ HEOPraHUYECKUX COCIWHCHUA B  Pa3IUYHBIX
arperaTHbIX COCTOSHUSX;

- TpUPONY W  PATUAIMOHHO-XUMHUYECKHE  BBIXOABI  YacCTHII,

00pasyromuxcs B X0Ji¢ TOMOJIHTHIECKUX MPOLIECCOB;
- COCTaB u BCJINYHHBI paguanuOHHO-XUMHUYCCKUX
KOHEYHBIX  MOJIEKYJSIDHBIX  TPOAYKTOB  pPaJHOJIHA3a
OpraHUYECKUX U HEOPTaHUUECKUX COCTUHEHU;
- MOJICKYJIAPHBIC MCXaHHU3Mbl  pa3BUTHUA
3¢ hexToB;
- aKTyalbHBIC 33Ja9d pPagUAllMOHHOW XWMHUHU IJIs OOECIIeYeHHS
0e30macHOi JKCIUTyaTalli SIICPHBIX W PaJUAllMOHHBIX YCTAaHOBOK,
BBITTOJIHCHUA PAAUAIIMOHHO-XUMHUYCCKUX CUHTE30B KPYITHOTOHHAXXHBIX
MPOJYKTOB, TepepaboTKU PaJUOAKTHBHBIX MATEPHAJIOB M PEUICHHS
9KOJIOTHYECKUX MPOOJIeM, HOBBIIICHUST PaJUAMOHHON YCTOMYMBOCTH
000pyTOBaHHS KOCMUYECKON M BOSHHON TEXHUKHU.

YMeTh:
- TNPUMEHATH CBOMU 3HAHUS AJI1 PEUICHUS HUCCIENOBAaTENbCKUX U
MPUKJIAHBIX 3a/1a4 B 00JIaCTH PaIMAIAOHHON XUMHUH;
- IJIAHUPOBATH PAAUAIIMOHHO-XUMUYECKUN SKCIIEPUMEHT;

BBIXO/I0B
OCHOBHBIX

PaarOOHOIOT HUECKUX

- I/I,Z[CHTI/I(l)I/ILII/IPOBaTB KOHCYHBIC MMPOAYKTHBI paanoiin3a C
HCITIOJIB30BAHUEM COBPEMCHHBIX XpOMaTOI‘pa(i)I/IT-IeCKI/IX, macc-
CIICKTPOMETPUUCCKUX U CIICKTPOCKOIMUYCCKUX METOAOB,
- MNpeaACKa3bIBATh HN3MCHCHUEC (I)I/IBI/IKO-XI/IMI/I"ICCKI/IX CBOMCTB
MaTepHraioB B YCIIOBUAX O6ﬂy‘{eHI/I}I.

BJaA€Th:

- TEOPETHMYECKUMH 3HAHHUSAMH Ha YPOBHE, IIO3BOJIIOIIEM €My
pabortaTh B 00;1aCTH paAMAllMOHHON XUMHH U JPYTUX 00JacTAX HAYKH
W TEXHWKH, CBS3aHHBIX C WCIOJb30BAaHHUEM HOHU3HPYIOLIETO

HA3Ty4YESHUS

- METOJOJIOTHEH BBIOOpa paAMANMOHHO-XUMHYECKOTO  METOJa
aHanm3a o0JyYEeHHBIX 00BEKTOB,

- MpaKTHYECKMMH  HAaBBIKAMH  HCCIICAOBAaHHS  MEXaHH3MOB

PaaOJIUTUYCCKUX NPOICCCOB,

- the specifics of radiation-chemical experiments,
methods for identifying intermediate and final products of
radiolysis;

- the mechanisms of radiation-induced transformations
of organic and inorganic compounds in various states of
aggregation;

- the nature and radiation-chemical yields of particles
formed during homolytic processes;

- the composition and values of radiation-chemical yields
of final molecular products of radiolysis of basic organic
and inorganic compounds;

- molecular mechanisms of
radiobiological effects;

- current tasks of radiation chemistry to ensure the safe
operation of nuclear and radiation facilities, the
implementation of radiation-chemical syntheses of large-
tonnage products, the processing of radioactive materials
and the solution of environmental problems, and the
improvement of the radiation resistance of space and
military equipment.

be able to:

- apply their knowledge to solve research and applied
problems in the field of radiation chemistry;

- plan a radiation chemistry experiment;

- identify the end products of radiolysis using modern
chromatographic, mass spectrometric, and spectroscopic
methods;

- predict changes in the physicochemical properties of
materials under irradiation conditions.

master:

- theoretical knowledge at a level that allows them to
work in the field of radiation chemistry and other areas of
science and technology related to the use of ionizing
radiation;

- methodology for selecting a radiation-chemical method
for analyzing irradiated objects;

the development of




HaBbIKaMH MOJCJIMPOBAHUA KOMIUICKCA (I)I/I?:I/IKO-XI/IMI/IHGCKI/IX CBOICTB
1 OLCHKHU OCTATOYHOTI'O peCypca MaT€pUaIoB B YCIIOBUAX 06J'IyTI€HI/I${.

- practical skills in researching the mechanisms of
radiolytic processes;

skills in modeling a complex of physicochemical
properties and assessing the residual resource of materials
under irradiation conditions.

CeMecTp u3ydeHHs y4eOHOM
JUCIUILIMHEL, Moyist / Semester of
study

7,8

7,8

IMpepexeusuts / Prerequisites

HcTounukn noHMm3upyommx u3nydennii, CBoO0IHbIC parKalbl B
XUMHH, OHOJIOTHH, MeTUIIMHE, Jlo3uMeTpus U 3aimura ot
VMOHU3UPYIOMNX U3ITYYEeHHUH.

Sources of ionizing radiation, Free radicals in chemistry,
biology, medicine, Dosimetry and protection from
ionizing radiation.

TpynoeMKOCTh B 3a4ETHBIX €JUHULIAX
(kpenuTtax) / Credit units

6

6

KonugecTBo ayTMTOPHBIX YaCOB U
YacOB CaAMOCTOSITENILHOM paboThI /
Academic hour of students' class work,
hours of self-directed learning

408 / 214

408 /214

TpeboBauus 1 GOpPMBI TEKYIIEH U
MPOMEXYTOUYHOH aTTecTaiuu /
Requirements and forms of current and
interim certification

OneHka pe3ylbTaTOB Y4eOHOM JESATEIBHOCTH MHPOBOAMTCS MO
necaTuOaIbHOM mKaje B popMe MHCbMEHHBIX KOHTPOJIBHBIX PadoT 110
MOIYJSIM Y4eOHOH JMCHUITIMHEL. [Ipy yCHemrHOM NpPOXOXkKICHUH
TEKyIIeH aTTecTalid MarucTpaHT JOIMYCKAaeTcs K MPOMEKYTOYHOMN
aTTecTauuu B (JOpMe YCTHOTO 3K3aMeHa 110 yueOHOW AUCLUIIINHE.

The assessment of the results of educational activities is
carried out on a ten-point scale in the form of written tests
on modules of the academic discipline. Upon successful
completion of the current assessment, the master's student
is admitted to the midterm assessment in the form of an
oral exam on the academic discipline.







