CrernanpHocTh 7-06-0533-07 «SnepHast u paguaimonHas 6e3omnacHocTh / Specialty 7-06-0533-07 “Nuclear and Radiation

Safety”

YueOHast AMCHUILIMHA, MOAYJIb — PagranoHHast XUMuUs BOJbI ¥ BOAHBIX pacTBopoB/ Academic discipline — Radiation chemistry

of water and aqueous solutions

Kpatkoe conepxanue yaeOHON
JTUCITUTUTAHBI, MOyJ1st / Brief
summary

Henpto aucuuminusbel — sBisieTcss (QopMHpoBaHHE Yy  0O0ydaeMbIX
CHCTEeMAaTHYECKUX 3HAHUN O (PU3NKO-XMMHYECKUX MPOLeccax, KOTOPhIE
NPOTEKaloT B BOAE M BOAHBIX pAacTBOpPax IIOA BO3ICHCTBUEM
HMOHU3HUPYIOIINX H3TyIEeHHUH.

3agaya mpernonaBaeMON JIMCHHMIUIMHBI — BBIPAOOTaTh y CTYACHTOB
HaBBIKM TPEICKA3aHUsl KAYECTBEHHOTO W KOJMYECTBEHHOTO COCTaBa
KOHEYHBIX NPOAYKTOB paauoyin3a BOAbl M BOAHBIX PacTBOPOB
OPraHn4CCKrUX U HCOPraHM4CCKUX BEIIECTB, 4 TAKXKE YMCHUSA YIIPABJIATH
MIPOIIECCOM paanonu3a. M3naraemelii B Kypce MaTepuail He0OX0auM IS
CHELHAIMCTOB,  BBINOJHSIOUIMX  HAyYHO-UCCIENOBATEIbCKUE U
TEXHOJOTHYECKHE  pabdOTbl  C  HCIOJBb30BAHMEM  HCTOYHHMKOB
HWOHU3UPYIOUWICTO HU3ITYUCHHA, B IICPBYIO OUCPCAb I HHXCHCPHOI'O
MePCOHAjIa aTOMHBIX CTAHLIMH.

VYuebOHast mporpamma y4eOHOH IucUMIUIMHBL «PagnanoHHas XUMUS
BOJIBI ¥ BOJIHBIX PACTBOPOB» CTPYKTYPHO COCTOUT M3 OJHOTO pa3Jiena,
KOTOPbIA BKJIFOYAET OTJEJbHbIE TEMbl PAJAUALMOHHON XUMHUH U
JO3UMETPHH.

The aim of the course is to provide students with
systematic knowledge of the physical and chemical
processes that occur in water and aqueous solutions under
the influence of ionizing radiation.

The task of the course is to develop students' skills in
predicting the qualitative and quantitative composition of
the final products of radiolysis of water and aqueous
solutions of organic and inorganic substances, as well as
the ability to control the radiolysis process. The material
presented in the course is necessary for specialists
engaged in research and technological work using sources
of ionizing radiation, primarily for engineering personnel
at nuclear power plants.

The curriculum of the academic discipline “Radiation
Chemistry of Water and Aqueous Solutions” consists of
one section, which includes separate topics of radiation
chemistry and dosimetry.

dopmupyembie komrereriwn / The
formed competences

VYK-1. [IpumeHsATs METOJBI HAYYHOTO MTO3HAHUS B UCCIEA0BATEIBCKON
JEeSITeNIbHOCTH, TeHEPUPOBATh U PEaIM30BbIBATh MHHOBAIIIOHHBIE HJIEH.
YK-4. BbITh CIOCOOHBIM K MPOTHO3MPOBAHHUIO YCIOBHU peatn3aliuu
npo¢eCCUOHANBHON AEATENPHOCTH M PEIICHHI0 MPOQECCHOHANBHBIX
33J1a4 B YCJIOBHUSIX HEONPEACICHHOCTH.

VIIK-2. BeipaGaTsiBaTh NPUHIUNBI W CTPATeTHH paAMANMOHHON
3aIUTBl Ha OCHOBE HAYYHBIX [AHHBIX O (U3NYECKUX, XHMHKO-
OMOJIOTHYECKUX u 3KOJIOTHYECKUX acrmeKTax JIEHCTBHS
MOHM3HUPYIOILEr0 U3ITYUECHHUS.

CK-2. OuenuBaTh BO3JEHCTBHE BBICOKODHEPTETHYECKUX YACTHI] Ha
CBOIMCTBa MaTE€pPHUAJIOB U KUJKUX CPEJ U PEaTU30BbIBATh C YUETOM 3TOTO

Apply scientific methods in research activities, generate
and implement innovative ideas.

Be able to predict the conditions for professional activity
and solve professional problems in conditions of
uncertainty.

Develop principles and strategies for radiation protection
based on scientific data on the physical, chemical,
biological, and environmental aspects of ionizing
radiation.

Assess the impact of high-energy particles on the
properties of materials and liquid media and, taking this
into account, implement innovative radiochemical




WHHOBAIllMOHHBIE PAaTUOXUMUYECKUE TEXHOJIOTMH TIpU PEUICHUU
HCCIIEAOBATELCKIX W MPHUKIAIHBIX 3a/1a4 SACPHON M paguOXUMUH.

technologies in solving research and applied problems in
nuclear and radiochemistry.

Pesynprarer 0Oydenus (3HATh,
yMeTb, BianeTs) / Learning
outcomes (know, can, be able)

B pe3ynbrare u3yueHus: yueOHOW TUCHUILIMHBI CTYJICHT JOJIKEH
3HATH.
- TEOPETHYECKHE OCHOBBI ¥ TCHACHLIHUHM Da3BUTHS COBPEMEHHOI
paIMallMOHHOW XHMHH, €€ pOJb B Pa3BUTHH IPOMBIIUICHHBIX
TEXHOJIOTHI ¥ MECTO B CUCTEME XUMHYECKUX HayK;
- crneuuuKy paaralMOHHO-XUMUYECKOTO JKCIIEPUMEHTa, METOIbI
UJICHTH()UKALMN IPOMEKYTOYHBIX M KOHEYHBIX ITPOIYKTOB PaIHOIIH3a;
- COCTaB u BECINYHHbI paauaninOHHO-XUMHUYCCKUX BBIXOJ0B
KOHCYHBIX MOJICKYJIAPHBIX MPOAYKTOB paauojin3a BOJAbl, OCHOBHBIX
OpraHMYeCKHX U HEOPTaHUUECKUX COCANHEHHH B BOAHBIX PACTBOPAX;
- napupoay u paananuOHHO-XUMHNYCCKHUE BbIXOAbI qacTul,
00pa3yomuXcst B X0/1¢ TOMOJIMTHYECKHX MPOIIECCOB;
- MEXaHHM3MbI paJHallMOHHO-MHAYIUPOBAHHBIX PEBPAICHHI BOJIBI,
OpraHMYeCKHX U HEOPTaHUUECKUX COCANHEHHH B BOAHBIX PACTBOPAX;
- AKTyaJIbHBIC 3aaa4yun pa,ﬂHaHHOHHOﬁ XUMHHU OJIA O6CCH6‘ICHI/IH
0e30MacHOi IKCIUTyaTallMd SIIEPHBIX M PAAHAlMOHHBIX YCTaHOBOK,
nepepaboTKU PaJANOAKTHBHBIX MaTEPHAIIOB M PEIICHHS 3KOJIOTHUSCKUX
npooeM.
yMeTh:
- HPUMEHSATh CBOM 3HAHMS JUISl PELICHHS HCCISIOBATEIbCKUX H
MPUKJIAHBIX 33]1a4 B 00JIACTH PaJUallMOHHON XUMHUHU BOJBI U BOJHBIX
PacTBOpPOB;

- TpeacKas’blBaTh ~ M3MEHEHHe  (DU3MKO-XMMHUYECKHX  CBOWCTB
MaTeprajoB B yCIOBHUAX O0IydeHUSI.
BJIaJeTh.

- TCOPETHYECKUMH 3HAHUSMU Ha YPOBHE, IIO3BOJLIIONIEM EMY
paboTaTh B 00JaCTH paHallMOHHON XUMUU U JIPYTHX O0JACTIX HAYKU
M TEXHHWKH, CBS3aHHBIX C HCIOJb30BAaHUEM HOHHU3UPYIOIIETO
H3JTyYCHHUS;

METOJIOJIOTUEH BHIOOpA PaTUAIlMOHHO-XMMHUYECKOTO METO/a aHaIHu3a
00JTy4eHHBIX 00BEKTOB.

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;
- the specifics of radiation chemistry experiments,
methods for identifying intermediate and final products of
radiolysis;
- the composition and values of radiation-chemical
yields of final molecular products of water radiolysis,
basic organic and inorganic compounds in aqueous
solutions;
- the nature and radiation-chemical yields of particles
formed during homolytic processes;
- mechanisms of radiation-induced transformations of
water, organic and inorganic compounds in agqueous
solutions;
- - current tasks of radiation chemistry to ensure the
safe operation of nuclear and radiation facilities, the
processing of radioactive materials, and the solution of
environmental problems.

be able to:

- apply your knowledge to solve research and applied
problems in the field of radiation chemistry of water and
aqueous solutions;
- predict changes in the physicochemical properties of
materials under irradiation conditions.

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




CemecTp m3ydeHHs yueOHOM
JUCLUILTAHBL, MoyJtst / Semester of
study

1

1

IMpepexeusutsl / Prerequisites

BricokomMonekymsipabie coenruHeHns. Oprannyeckasi XuMusl.
dusnyeckaa XumMus. AHaAJIUTHYECKAsS XUMUSL.

High-molecular compounds. Organic chemistry.
Physical chemistry. Analytical chemistry.

TpyIOEMKOCTb B 3aUETHBIX €MHMIIAX
(kpemmtax) / Credit units

6

6

KonnuecTBo ayaAUTOpHBIX YacoB U
4acOB CAMOCTOSITEIIBEHOM PabOTHI /
Academic hour of students’ class work,
hours of self-directed learning

198/78

198 /78

TpeboBauus u GOpMBI TEKyIIEH U
MPOMEKYTOUYHOM arTecTaruu /
Requirements and forms of current and
interim certification

Onenka pe3ysnbTaTOB y4eOHOH JEATENBHOCTH IPOBOAWUTCS IO
JecaTuOabHOM HiKaje B popMe MUCbMEHHBIX KOHTPOJIBHBIX Pa0oT 1Mo
paznenam y4eOHOM mucrmiuimHbl. [Ipm  ycremHOM MpoXOXKIeHHH
TEKyIIeH aTTecTalluy MAaruCTPaHT MAOIYCKAeTCs K IPOMEXYTOUHOMH
aTTecTaluuu B (hopMe YCTHOTO IK3aMeHa 1Mo yueOHOH AUCIUITIHHE.

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.







