CrrernanbHOCTh 7-06-0533-07 «SnepHas u paanannonHas 6e3onacHocTsy / Specialty 7-06-0533-07 “Nuclear and Radiation Safety”
YdeOHast qUCIUTUTHHA, MOAYIJb — CrcTeMa OOpalieHus C paiMOaKTHBHBEIME OTX0aMHu, obecrnieueHme 6e3omacHoctn ADC / Academic
discipline — Radioactive waste management system, module: safety assurance at nuclear power plants

Kpatkoe comepxanne yaeOHOM
JMCIHUIUTAHBI, Moyist / Brief
summary

Henp y4yeOHOI AuCHMIVIMHBI — (GOPMHUPOBAHUS Y CTYACHTOB
MIPEACTABICHUA O >KM3HEHHOM ITHKIIE SIICPHOTO TOIUIMBA, a TakKkKe
Mpoleccax XpaHEHUs, COPTHPOBKH, TIEPEBO3KH H TepepadOTKH
PaIuOAKTUBHBIX OTXO/IOB.

3anaum JaHHOI y4eOHOi M CUNIINHBI

- CdopmupoBath KapTHHY COBPEMEHHBIX TEHACHIUHA U
MEePCIEKTUB Pa3BUTHUS SACPHON SHEPTCTUKY,

- Hdate mnpencraBieHue 00 OCHOBHBIX TEXHOJOTHSIX,
WCIIONIB3YEMBIX B paMKaX COBPEMEHHOTO SAEPHOTO TOIUIMBHOTO
OHUKJa: OT JAO0OBIYM  ypaHOBOM  pyObl 10  3aXOpPOHEHHS
PaIuOaKTUBHBIX OTXOOB;

- O3HaKOMUTH ¢ 0230BBIMU MMPUHIHIIAMH, 000PYIOBaHHEM U
XUMHKO-TEXHOJOTHIECKHM IPOILIECCAaMH, JIEXKANIUMH B OCHOBE
SIIEPHOTO TOIUITMBHOTO IIMKIIA W OOpamleHus C paJlHOaKTUBHBIMHU
O0TXOJaMHu;

- Jatp mpencraBieHne O THNAX PaJUOAKTUBHBIX OTXOJIOB,
MeToJax WX cOopa, COPTHPOBKH, TNepepadOTKH, XpaHEHUS U
3aXOpOHEHHS.

Kypc cTpykTypHO pa3zeneH Ha JBa pa3jenia, KOTOPbIe OTPaXKAIOT

The aim of the course is to provide students with an
understanding of the nuclear fuel cycle, as well as the
processes of storage, sorting, transportation, and
processing of radioactive waste.

The objectives of this course are:

- To provide an overview of current trends and
prospects for the development of nuclear energy;

- To provide an understanding of the main
technologies used in the modern nuclear fuel
cycle: from uranium ore mining to radioactive
waste disposal;

- To familiarize students with the basic principles,
equipment, and chemical and technological
processes underlying the nuclear fuel cycle and
radioactive waste management;

- To provide an overview of the types of
radioactive waste and the methods used to
collect, sort, process, store, and dispose of it.

The course is divided into two sections that reflect its

ero BHYTPEHHIOW JIOTMKY H BKIIUalOT oraenshsie Templ | INtrnal logic and include separate topics in
PAIMOXUMHH, SEPHOI XUMUH, (H3UIECKO XHMHH. ridloghemlstry, nuclear chemistry, and physical
chemistry.

dopmupyembie komnereniwu / The
formed competences

CK-9. Peann3oBbIBaTh OCHOBHBIE DJIEMEHTBI ITPOTPAMMBI 00eCTICUeHHS
SIIEPHOM, paaualuoHHON u (uznyeckont 0€30ITaCHOCTH
MPUMEHUTENBHO K KOHKPETHBIM YCTAaHOBKAM H JeSTEIHHOCTH,
00pallleHUIO C SJICPHBIMH U PAJMOAKTUBHBIMH MaTePUAIAMHU.

Implement the main elements of the nuclear, radiation,
and physical security program as it applies to specific
facilities and activities, and the handling of nuclear and
radioactive materials.

Pesynbrarel 00yuenus (3HaTh,
yMeTb, BiazieTs) / Learning
outcomes (know, can, be able)

B pesynpTaTe n3ydeHus yaeOHON TUCIUILTAHEI CTYACHT JOJIKEH
3HATD.

- TEOPETHYECKHE OCHOBBl WU TEHACHIHUHU PAa3BUTUS COBPEMEHHOM
paluallMOHHON XWUMHUM, €€ pOJb B Pa3BUTUU MPOMBIILIEHHBIX
TEXHOJIOTUM U MECTO B CUCTEME XUMUYECKUX HaYK;
- cHenu(uKy paauarMoOHHO-XMMHYECKOTO SKCIICPHUMEHTa, METOJIbI
HUIACHTU()UKALIMY IPOMEKYTOUHBIX ¥ KOHEUHBIX MMPOYKTOB PaHOIIN3a;
- COCTaB M BEJIHWYMHBl PAJAUANUOHHO-XUMHUYECKUX  BBIXOJIOB
KOHEYHBIX MOJIEKYJISIPHBIX TMPOAYKTOB PAaJHOJM3a BOJbI, OCHOBHBIX
OPraHNYeCKHUX U HEOPTraHMYECKHUX COEJMHEHNN B BOJHBIX PACTBOpax;

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;




-  TOpUPONY M PaJUANMOHHO-XUMHUYECKHE  BBIXOJBI
00pa3yromuxcs B X0/l TOMOJIMTHYECKUX MPOLIECCOB;

- MEXaHU3MBI PaJIHallMOHHO-UHIyIIUPOBAHHKIX MTPEBPAIICHUN BOJIBI,
OpPTaHUYECKUX M HEOPTaHMICCKUX COCTUHEHUI B BOJHBIX PACTBOPAX;

- aKTyalbHBIE 3aJ]aud PAJUAIMOHHOW XUMHUH JJisi OOecTieueHHs
0e30MacHOI JKCIUTyaTallid SJACPHBIX M PaJUaIlMOHHBIX YCTaHOBOK,
nepepadoTKU painOAKTUBHBIX MAaTEPHAIIOB M PEIICHHS YKOJIOTHICCKUX
poOeM.

YaCcTHIL,

YMeThb!
- MPUMEHSTh CBOU 3HAHMSI IJI PEIICHUS UCCIEIOBATEIBCKUX U
MIPUKJIATHBIX 33724 B 00JIACTH PaaUaIliOHHOW XUMHUHU BOJBI U BOJHBIX
pacTBOpOB;

- TNpencKkasbiBaTh  M3MEHEHHE  (U3MKO-XUMHUYECKHMX  CBOMCTB
MaTEpHAaJIOB B YCIOBHUSIX OOIydCHUSI.
BJIAJICTh:

- TEOpEeTHYECKMMH 3HAaHMSIMH Ha YpPOBHE, TIO3BOJISIONIEM EMY
paboTaTh B 00JaCTH pagHalldOHHON XHUMUHW U IPYTHX OOJACTIX HAYKU
U TEXHUKH, CBS3aHHBIX C HCIIOJb30BAaHHEM HOHHU3HPYIOIIETO
W3TY4CHUS;

METOJI0JIOTHeH BbIOOpA pajnalliOHHO-XMMHUYECKOTO METOJa aHaJIu3a
00JTy4eHHBIX 00BEKTOB.

- 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 agueous
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
agueous 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 n3ydyeHus yueOHOI
JUCIUILTAHBL, MOyist / Semester of
study

4

4

IpepexBusutel / Prerequisites

WnTtepHeT-peakTop adopaTopus, MOHUTOPHHT OKPY>KaIOIIEH cpeibl
W TIpeIOTBpAIlleHHe TEXHOTEHHBIX KaTacTpod, [IpakTHueckue acieKThl
B3aMMOJICHCTBUS HOHU3UPYIOIIEr0 M3JyYEHHUs C BELIECTBOM

Internet reactor laboratory, Environmental monitoring
and prevention of man-made disasters, Practical aspects
of the interaction of ionizing radiation with matter

TpyNOeMKOCTb B 3aUETHBIX €MHUIIAX
(xkpeamTax) / Credit units

3

3

KonuuectBo AYIUTOPHBIX YaCOB U
4acoB CaMOCTOSATENIbHON paboThI /
Academic hour of students' class work,
hours of self-directed learning

90/36

90/36

Tpebosanus u Gopmbl Tekymiel u
NPOMEKYTOYHON aTTecTauu /
Requirements and forms of current and
interim certification

OneHka pe3yibTaTOB Y4eOHOW JEATEIBHOCTH MNPOBOAMTCS IO
JecsTHOANTFHON 1mIKaje B (hopMe MICbMEHHBIX KOHTPOJIBHBIX paboT 1Mo
paszmenaM ydeOHOW AUCHMIUIMHBL. [lpy ycmemHoM MpOX0XIEHUH
TEKyIIeW aTTecTallid MarucTpaHT JOIMYCKaeTCcsl K IPOMEKYTOUHOH
aTTecTauuu B (hOpMe YCTHOTO 3K3aMeHa 10 yueOHOW AUCLUIIIHHE.

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.







