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YueOHas TUCIUIUIMHA, MOAYJb — Sl IepHBIN TOIUIMBHBIN UK U OOpaIlieHre ¢ paJuoaKTUBHBIMU OTXOJIaMH, siACpHAs
oe3omacuocth / Academic discipline — Nuclear fuel cycle and radioactive waste management, module: nuclear safety

Kpatkoe coneprxanue yuaeOHOM
JUCITUTUTAHBI, MOyJ1st / Brief
summary

Hens yueOHOH aucuuMiuiiHBl — (QopMHpOBaHMS y  CTYICHTOB

MIPEJCTAaBICHUII O >KM3HEHHOM IMKJIE SIEPHOTO TOIUIMBA, a TaKkKe

mpoueccax XpaHEHWs, COPTHPOBKM, IIEPEBO3KM U  IEPEPabOTKH

PaIoaKTUBHBIX OTXOZOB.

3amaun NaHHOM yueOHOM AUCITUTLTHHBIL:

- CdopmupoBaTh KapTHHY COBPEMEHHBIX TEHACHLMI U IEPCIIEKTUB
Pa3BUTHS SIIEPHON SHEPIeTHKY;

- Jlate mpencraBieHne 00 OCHOBHBIX TEXHOJIOTHSX, UCIIOJIb3YEMBIX B
paMKax COBPEMEHHOTO SICPHOTO TOIUIMBHOTO IIUKJIA: OT JOOBIYN
YPaHOBOH PyABI A0 3aXOPOHEHHUS PaIlOaKTHBHBIX OTXO/IOB;

- O3HakoMuTh ¢ 6a30BBIMH MPHHIHIIAMU, 000PYIOBaHUEM H
XMMHKO-TEXHOJIOTMYECKUM TPOLIECCAMH, JIEKAIIMMHU B OCHOBE
SIIEPHOrO TOIIMBHOTO LIMKJIA M OOpAILEHus C paIi0aKTUBHBIMU
0TXOJaMu;

- JlaTe mpencTaBieHHE O TUIAX PAHMOAKTUBHBIX OTXOJI0B, METOaX
ux cOOpa, COPTUPOBKH, N1epepabOTKU, XPAaHEHHS U 3aXOPOHEHHSL.

VYuebOHast mporpamma y4eOHOW AMCLMIUIMHBI «SIIEepHBIA TOIUIMBHBIA

OUKI W oOpalieHHe ¢ paJuoaKTUBHBIMU OTXOAaMH» CTPYKTYPHO

paslienieHa Ha JiBa pa3jiena. sAepHbId TOIUIMBHBIA MK U OOpallleHHe ¢

PaIOaKTUBHBIMU OTXOAaMH, KOTOpPBIE OTPaXKalOT €ro BHYTPEHHIOIO

JIOTHKY W BKJIIOYAIOT OTAEJIbHBIE TEMBl PAAMOXMMHH, SACPHON XUMHHU,

(bM3HUIECKON XUMUH.

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 overview 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 curriculum for the course “Nuclear Fuel Cycle and

Radioactive Waste Management” is divided into two

sections: the nuclear fuel cycle and radioactive waste

management, which reflect its internal logic and include
separate topics in radiochemistry, nuclear chemistry, and
physical chemistry.

dopmupyembie kommerennuu / The
formed competences

Hcnonp3oBaTh B IpOQECCUOHATBLHON JIEATEIHEHOCTH TOCY1apCTBECHHBIE
U MEKIyHapOJgHbIe TpeOOBaHUS K  OOCCIICUCHHMIO  SICPHOM
0e30macHOCTH, MPUHITUIIEI M HOPMBI PaIHalMOHHOW O€301MacHOCTH,
KyJIbTypy SIIEPHOH W paJHallMOHHON O€30MaCHOCTH, MPUHIIUIBI H
HOPMBI 00paIlleHus C PaJIMOAKTUBHBIMU OTXOJAMH

Apply national and international nuclear safety
requirements, radiation safety principles and standards,
nuclear and radiation safety culture, and radioactive waste
management principles and standards in professional
activities.

Pe3ynbratel 00ydeHus (3HaTh,
yMeTh, BlIaaeTh) / Learning
outcomes (know, can, be able)

B pesynpraTe n3ydeHus: y4eOHOM ANCIUIUTUHBI CTYICHT JOJDKCH
3HaTh:
—  TEOpPETHYECKHE OCHOBBI U TEXHOJOI'MU JOOBIYM W OOOrameHus
YpaHOBOH py.bl,

As a result of studying this course, students should
know:
- the theoretical foundations and technologies of uranium
ore mining and enrichment,




—  MeTofsI Ta3oau¢ y3HOHHOTO U Ta30IEeHTPU(YKHOTO pa3ieieHus
M30TOIOB YPaHa, a TAK)KE aJIbTEPHATUBHBIC TEXHOJIOTHY;
—  HW3OTOITHBIN COCTaB CBEXKETO U OOIYUCHHOTO SIEPHOTO TOIUINBA;
—  CmocoObl  COPTUPOBKH, TPAHCIOPTHPOBKH W MEPBUYHOMN
nepepadoTKH palnOAKTUBHBIX OTXOIOB;
- METOAbI I/IMMOGI/IJ’II/I?;HHI/II/I PaaAOAKTUBHBIX 4aCTUI[ B HUEMCHTHELIC,
CTEKIITHHBIC U OUTYMHBIC MATPUIIbI;
—  OCHOBHBIC TpeOOBaHHMS K TCOJIOTMYCCKAM U HWHXKCHEPHBIM
OapbepaM MpH 3aXOPOHECHUH PAJMOAKTUBHBIX OTXOJIOB.
YMeTh:

- IMPUMCHATH CBOM 3HAaHUA JIA PCHICHUA HCCICIOBATCIILCKUX H
MPUKIAJHBIX 33a7ad B 00JacTH OOpalieHHus C pagdoaKTHBHBIMH
OTXOJIaMH;
—  TpeacKasbiBaTh HW3MEHEHUS (PU3MKO-XUMHUYECKHX CBOWCTB H
M30TOIHOTO COCTaBa SIACPHOIO TOILIUBA B YCIOBHUSIX JKCIUIyaTallMy B
SIIEPHOM PEaKTope.

BJIA/I€Th:
—  TEOPETHYECCKMMH 3HAHHSIMU HA YPOBHE, TMO3BOJIAIONIEM €My
pa6OTaTL C HUCTOYHHUKAMU HWOHUBUPYIOLICTO HU3ITYUYCHUs, BKIIIOYas
SIICPHBIC IENSANIMECs MATCPUAITBI U PATUOAKTHBHBIC OTXO/IBI.
- HaBbIKaMH MOJCIUPOBAHUA KOMIIJICKCA (1)I/I3I/IKO'XI/IMI/I‘IGCKI/IX
CBOWCTB U U30TOITHOTO COCTABA SI/ICPHOTO TOTLIHBA.
NpEaACTABJICHUAMU O TIPOMBINIJICHHBIX TEXHOJIOIUAX Hepepa6OTKI/I
PaaOaKTUBHBIX OTXOI0B.

- methods of gas diffusion and gas centrifuge separation
of uranium isotopes, as well as alternative technologies;
- the isotopic composition of fresh and irradiated nuclear
fuel;
- methods of sorting, transporting,
processing of radioactive waste;
- methods of immobilizing radioactive particles in
cement, glass, and bitumen matrices;
- basic requirements for geological and engineering
barriers in the disposal of radioactive waste.

Be able to:
- apply their knowledge to solve research and applied
problems in the field of radioactive waste management;
- predict changes in the physicochemical properties and
isotopic composition of nuclear fuel under operating
conditions in a nuclear reactor.

Master:

- theoretical knowledge at a level that allows them to
work with sources of ionizing radiation, including nuclear
fissile materials and radioactive waste.
- skills in modeling the complex physicochemical
properties and isotopic composition of nuclear fuel.
an understanding of industrial technologies
radioactive waste processing.

and primary

for

CemecTp u3yueHus: yaeOHOH
JMUCIHTUIMHBL, MOIyIIst / Semester of
study

6

Ipepexpusuts / Prerequisites

XuMus eCTeCTBEHHBIX PaIMOaKTUBHBIX 2JIEMEHTOB, BBegeHuE B
sIepHYI0 (GU3UKY, ICTOYHUKY NOHU3UPYIONUX U3ITyYSHHH

Chemistry of Natural Radioactive Elements,
Introduction to Nuclear Physics, Sources of lonizing

Radiation
TpymoeMKOCTh B 33a4CTHBIX SIUHHIIAX 3 3
(kpemutax) / Credit units
KonnyecTBo ayIuTOPHBIX YaCOB U 90/ 36 90/ 36

9acOB CaMOCTOSITEILHON paOboThI /
Academic hour of students' class work,
hours of self-directed learning




TpeboBauus 1 GOpMBI TEKyIIEH U
MPOMEKYTOUHOM aTTecTaryu /
Requirements and forms of current and
interim certification

Onenka pe3ynpTaToB Y4YeOHOW JEATETHHOCTH TMPOBOJIUTCS IO
JecATHOALTLHOM IIKajie B (hOpME MUCbMEHHBIX KOHTPOJIBHBIX pa0OT 110
MOAYJIAM y4eOHOW aucUWIUMHEL. llpW ycmemrHoM TIPOXOKIEHUN
TEKyIIeH aTTeCTallid MAarucTPaHT JOIMYCKaeTcs K MPOMEKYTOYHOM
aTTecTanuu B popMe yCTHOrO SK3aMeHa Mo yUeOHOW JAUCIUTUINHE.

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.







