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1. Ileau ocBOeHMsI AU CHMILJINHBI

Lenun ocBoenus qucuurinbbl «Radioactive elements in the environment:

® JaTh MAarucTpaHTaM oOOIlME TMPEJCTaBICHUS O PaJUOAKTUBHOCTU U
PAIMOAKTUBHBIX JJIEMEHTaX, a TakKKe O MpoOJjemMax, CBA3aHHBIX C JEHCTBUEM
€CTECTBEHHBIX M HCKYCCTBEHHBIX PaJMOAKTUBHBIX HJIEMEHTOB HA AaHTJIMMCKOM
SI3BIKE.

® [I03HAKOMHTb C OCHOBHOM  aHIJIMWCKOW  TEPMHUHOJIOTMEH IO
PaIUOaKTUBHOCTH.

® [IOArOTOBUTh MArMCTPAHTOB K MEKIYHApOJIHBIM B3aUMOJECHCTBHUSIM B
chepe HayyHBIX UCCJIEIOBAHMM, a TakXKe JUId PEHIeHUs] KOMIUIEKCHBIX
npoecCHOHANBHBIX ~ 3a/a4, CBA3AaHHBIX C OCBOCHMEM  MECTOPOXKICHUMN
PaIMOAKTUBHOIO CHIPBSI.

2. Mecto aucuumiauebl B cTtpykrype OOII

JucrunHa OTHOCHTCS K 0a30BOM  4YacTW MOJIYJS  OOIIEHAYYHBIX
qucuuiuiiH. OHa HEMOCPEICTBEHHO CBsi3aHa C JUCHMIUIMHAMU T'YMaHHUTapHOTO
UKJIa (MHOCTPAHHBIM (AQHTJIMKMCKUIN) S3BIK), €CTECTBEHHOHAy4YHOTO IIMKJIA
(oxos0rHs, 00IIast Te0J0rHs) U MPO(HECCHOHATBHOTO IHUKIA (T€OJIOT S, TCOXUMUS
PaIMOaKTUBHBIX AJIEMEHTOB, PaJMOAaKTUBHBIC JIEMEHTHI B OKPYXKAIOIICH cpese u
POOJIEMbI  PaIMO3KOJIOTUH) (KOPPEKBHU3HTHI). [l OCBOCHHS JAMCIMILIAHBI
CTYJICHT JOJIKEH UMETh OOIIKEe MPECTABICHUSI B 00J1aCTH T€OJOTUH U DKOJIOTHH,
noydeHHbsle B 1-8 cemecTtpax OakanmaBpuaTa, YTO W SIBJSETCS MPEPEKBU3UTAMU
JACIUTUINHBI.

3. Pe3yanaT1>1 OCBOCHUSA NJUCHHUIIJINHBI

B pesynbraTe 0CBOEHUS AUCHUIUIMHBI CTYACHT JOJIKEH:
3uamo

® AHIIMKCKYIO TEPMHHOJIOTHIO 110 PAUOAKTUBHOCTH (3.1);

® OCHOBHbBIC €CTECTBEHHBIE U MCKYCCTBEHHBIE PaJMOAKTUBHBIE AJIEMEHTHI
(3.2);

® 0COOCHHOCTHU BO3JICHCTBHS PaJMOAKTHBHOCTH Ha yenoBeka (3.3)

® CYLIECTBYIOLIUE NMPOOJIEMBI, CBA3aHHBIE C PAJUALMOHHBIM 3arPA3HEHUEM
(3.4);
Ymemo

® NPaBWILHO MPUMEHSITh OCHOBHBIEC TEPMUHBI U TIOHSITHS 110 PATOAKTUBHOCTH
Ha aHTIMicKoM si3bike (Y. 1);

e npodecCHOHATPHO OOIIaThC Ha AHIJIMHACKOM SI3bIKE IO TEMaTHKe
PaIMOAKTHBHOCTHU U PAJMOAKTUBHBIX AJIEMEHTOB B OKpY»katolieil cpene (V.2);

® T[PaMOTHO WCMOJB30BaTh 3HAHWUSA TP OLEHKE OCHOBHBIX (haKTOpPOB
BO3/ICHCTBUSI  €CTECTBEHHBIX M MCKYCCTBEHHBIX PAJHOAKTUBHBIX 3JEMEHTOB Ha

4eJioBeKa U okpysxaroryto cpeny (V.3);



Braoems

® HaBbIKaMHU TPaMMATHYECKH W JIEKCUYECKHU MPABUIBLHOTIO OOIIEHHUS IO
npobsiemam paanoaktuBHocTH (B.1);

® METOJIaMM Moucka U 0OMeHa uHpopmalreil B rio0aabHbIX U JIOKAJIbHBIX
KOMIBIOTEPHBIX CETSAX MO MpobiieMaM paJuoaKTUBHBIX AJIEMEHTOB B OKPYKarOILEH
cpene (B.2).

B npornecce ocBOEHUSI NTUCHUIUIMHBI Y CTYIEHTOB Pa3BUBAIOTCS CIIEIYIOIINE
KOMITCTCHITUH:
1. YHnusepcanvuvie (0owexynomypHoie):
- BJAJETh KYJIbTYPOM MBIINUICHUS, CHOCOOHOCTBIO K OOOOIICHUIO, aHaJu3Yy,
BOCIIPUATUIO MH(POPMAIIUM, MOCTAHOBKE IEIM M BBIOOPY MyTeW €€ JOCTHUKEHUS
(OK-1);
- yYMETh JIOTHYECKH BEpPHO, ApTryMEHTHPOBAHHO U SICHO CTPOUTH YCTHYIO U
nucbMeHHY0 peub (OK-2);
- paboTtath ¢ nHpOpPMAIHEH B TTI00ATBHBIX KOMITbIOTEPHBIX ceTsax (OK-14);
- BJIaJIETh HHOCTPaHHBIM si3bikoM (OK-12).

2. Ilpogheccuonanvnvie:
- TNPUMEHATh TJIyOOKHe O0a30Bbleé U CIIELHaJIbHbIE €CTECTBEHHOHAYYHbBIE U
npodeccCuoHaNbHbBIE 3HAHUS B MPO(PECCHOHATBHON NEATEIBHOCTU ISl PEIICHUS
3aja4y  o0OecreyeHuss  MUHEpPaJbHO-CHIPhEBOM  0a3bl W palMOHAJIBHOIO
npupoponoias3oBanus (I1K-1);
- OpraHu30BBIBATH M TMPOBOJUTH COOp, aHamu3 M 00001IeHHEe (POHIOBBIX
Te0JIOTMYECKHIX, TEOXUMHUYECKUX, Teodu3nueckux u apyrux aanubix (I1K-3);

B pesynbrare ocBoeHus Moy «Radioactive elements in the environment»
MarucTpaHTaMH JOJHKHBI OBITh TIOCTHUTHYTHI CIEAYIONINE PE3yIbTaThl:

Taoauna 3.1.111aHupyemMbie pe3yJibTaThl 0CBOCHUS AU CHUATLIHHbI

Ne ni/mt PesynbTar
PJI1 AHTJIMICKYIO TEPMUHOJIOTHIO 10 PAIUOAKTUBHOCTH
P/12 YMETh  NPHUMEHATH  OCHOBHBIE TEPMHMHBI W IIOHATUS IO

PaInOAKTHUBHOCTH Ha AQHIJIMHACKOM SI3bIKE

P/13 Ymers mpodeccHoHaTbHO OOIIAThCSI HAa  AHTJIMICKOM — SI3BIKE  T10
TEMATUKEe PAJUOAKTUBHOCTH U  PAJUOAKTUBHBIX 3JIEMEHTOB B
OKPYKarOIIEH cpeie

PJ1 4 Brnagerp HaBbIKAMM TPAaMMATHYECKH M JIEKCUYECKH MPABUIBHOIO

oOu1eHus 1o npodaemMam paaruoaKTUBHOCTH




4. CTpyKTypa M coJep:kaHue JUCIHUILIHHbBI

4.1. Crpykrypa IMCUMIUIMHBI IO pa3gejiaM, ¢opmMaM OpraHu3auu H
KOHTPOJIsi 00y4eHHUs

HasBanue TeMbl Aymutopnas pabora | CPC ®opmsl Tekymero | Mroro
(gac) (gac) KOHTPOJISI U
Jlexuuu | IIpakTuye arrecranuu
CKUe
3aHATUA
1. History of the 4 4 16 TectupoBanmue 24
radioactivity studying and
discovery
2. Radioactivity as general 4 4 20 TectupoBanue 28
matter property
3. The basic natural and 4 4 20 TectupoBanue 28
anthropogenic radiation
hazardous factors
4. Radioactive radiation 4 4 20 TectupoBanue 28
effect on biota and human
5. Radionuclides and 4 4 20 TectupoBanue 28
isotopes
6. Radon as a radiation 6 6 30 TectupoBanue 42
factor
7. Radioactive 6 6 26 TectupoBanue 38

contamination

Utoro 32 32 152 TectupoBanue 216

4.2. Conep:xxaHue pa3ieoB IUCHUIINHBI

1. Lecture. History of the radioactivity studying and discovery. The
basic stages: A. Becquerel, 1896, M. Curie, P. Curie, E. Roserford, O. Gann, G.
Shtrassman, G.N. Flerov et al. Induced and spontaneous nuclear fission.
Radioactivity as a transition from unstable state of nucleus to stable state of
nucleus.

Practice work 1. Radioactivity measurement units: Curie (Ci)-as activity
19 Ra. Becquerel (Bq) — as one decay of radionuclide per 1 sec. Relation between
Ci and Bg. Multiple units of radioactivity. Specific activity: Bq /kg etc. Square
activity: Bg/m?, Ci/km?, etc. Notion of total efficiency of specific activity. Total
effective specific radioactivity of building materials. Transition from specific
activity to square activity, from weight concentration to specific activity. Relation
between square activity (Ci/km? and exposure rate (mcR/h), as an example Cs*’,
Volume concentration of activity: Bg/dm® etc. Eman, Makhe. Notion of the
ionizing radiation exposure dose. Roentgen (R) — as a unit of ionizing radiation
exposure dose in air.



Practice work 2. Radioactive rate. Exposure rate R/h, R/sec, A/kg.
Multiple units mR, mR/h, MKR/g etc. Gamma — radionuclide constant. Absorbed
dose — as radiant energy, absorbed by mass unit of substance: J/kg=1 Gray (Gr).
Rad. 1 rad=0.01 Gr. Absorbed dose rate: Gr/h, Gr/sec, Gr/year, rad/h etc. Relative
biological efficiency (RBE) of radiation. Linear energy loss (LEL), radiation
quality (RQ). Equivalent dose — as absorbed dose subject to RQ. Biological
equivalent of roentgen (R) - (BER). Sievert (Sv) as a unit of equivalent dose.
Relation between Sv and BER. Equivalent dose rate Sv /h, Sv /sec, mSv/h, mcSv/h
etc

2. Lecture. Radioactivity as general matter property. Alpha-beta-
particles, gamma-radiation. Half-life period. General classification of radioactive
elements: natural, anthropogenic, fission-fragment elements and activation
elements. The number of natural radioactivity: uranium-238, uranium-235,
thorium-232. Decay product of natural radionuclides. Gaseous decay products:
radon, thoron, radioactive equilibrium. Radium as uranium decay product. Decay
chains of anthropogenic radionuclides. General physical properties of alpha-beta-
gamma radiations, penetrability, independence of decay from temperature and
pressure. Heat release. Radioactivity effect on physical state of matter: glow,
scintillation, depolymerization, destruction of crystal lattice, radioactive “halo”,
darkening photoemulsion, change of optical properties, radiolysis of water,
ionization of air.

Practice work 3. Methods and measurement instrumentations of
radioactivity. lonizing, luminescent, optical, photographic, calorimetric,
chemical. Radiometers, dosimeters, spectrometers. Field, laboratory (stationary)
individual. Metrological parameters of apparatus. Metrological parameters
monitoring. Model state sources and standard model of composition. Notion about
public register of measurement instrumentations. Measurement of accumulation
levels of natural and anthropogenic radionuclides in the nature environment.

Practice work 4. Assessment methods of radiation doses. Direct and
calculation methods. External and internal irradiation of organism. Standard,
physiological parameters of typical human. Classification of radionuclides in line
with distribution peculiarity in a human organism: osteotrophic, tissue
reticuloendothelial, selectively accumulating, evenly distributed. General models
of migration and ways of human irradiation. Causes of errors in determination of
irradiation doses by apparatus and calculation methods: irregularity of distribution
and arrival of radionuclides, combained external and internal irradiation, complex
energetic spectrum of radionuclides, underestimation of all radioactive influence
factors. Methods of the direct radionuclide determination in human. Impulse
counter of human (ICH).

3. Lecture. The basic natural and anthropogenic radiation hazardous
factors. Gamma-, beta-alpha-radiating radionuclides. Their risk level. Radon
(Rn) - alpha-radiating colourless, odorless gas. The main sources of radon: soil,
rock, water, natural gas. Peculiarities of accumulation in houses. Season and day-
to-day variations. Problems of concentration measurement. Instantaneous and
exposure (day, month, year) concentrations. Radon biological hazard. Lung tissue



as the base object of effect. Level normalization of radon accumulation in houses.
Protection methods. “Hot” particle — as anthropogenic formation of any
radionuclide and chemical composition in size about 50 mcm and specific activity
> 4 Bq. Nature of “hot” particles. “Hot” particles — as basic uncontrolled factor
alpha- and beta- irradiation of human internals and tissue. Plutonium (Pu) - as
basic anthropogenic alpha- radiator. Source of arrival. Accumulation levels.
Measurement problems. Tritium — as basic beta- radiator in cell . Natural and
anthropogenic sources of arrival. Accumulation levels.

Practice work 5. Table compiling of the radioecological parameters of
main radionuclides.

Practice work 6. Radioactive waste problem (RAW). Radioactive waste
classification: high-, medium- and low active waste (HAW, MAW, LAW). Solid
and liguid RAW. Conception changing in line with RAW in historic time scale:
dilution before safe levels (drain in rivers, sea), storage in lakes etc.

4. Lecture. Radioactive radiation effect on biota and human.
Radioactivity as factor negative and positive effect. Experiments of A.A. Drobkov,
A.M. Kuzin et al. Mechanisms of radiation effect on cells. Direct (physical) and
indirect (chemical). Effects of charged particles, electrical interaction, physics-
chemical change (free radicals, radical-peroxide O; etc.), biological change (cell
effects, Petko’s effect etc.). Radiobiological changes on the molecular (enzymes
damage etc.), subcellular (nuclei, chromosomes damage), cellular (cells
transformation etc.), tissue levels. Somatic and genetic effects. Long term genetic,
teratogenic and cancerigenic effects. Principle “dose-effect-risk”. Notion about
high, medium and low doses of radiation. Lethal doses of ionizing irradiation.
Forms of radiation syndrome.

Practice work 7,8. Radioecological problems connected with
functioning of nuclear-fuel cycle plants by way of example Siberian integrated
Chemical Plant. Assessment of dose loads. Medico-biological effects.

5. O0pa3oBaresibHbIE TEXHOJIOTUU

JUIs  MTOCTWMXKEHUS TIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS JHCIUTLIAHBI
UCIIOJIB3YIOTCS CeAYyIole 00pa3oBaTeiibHbIe TeXHOI0ruu (Tabnuna 5.1):
- UIHTEPAKTUBHBIC JIEKIIUU C AJIEMEHTaMU IIPOOJIEMHOTO 00yUEHHUS U JTUCKYCCUSIMU;
- Ha MPAKTUYECKHUX 3aHATHUSIX BBIMOIHIETCS paboTa B KOMaH/IE,
- CaMOCTOSITEJIbHOE M3YyYEHHE TEOPETHUECKOro MaTepuaia JAUCIUIUIMHBI C
ucroyib3oBanueM Internet-pecypcoB, HMHPOPMAIMOHHBIX 0a3, METOJAUYECKHUX
pa3paboToK, CrienUaNIbHON YUeOHOM U HayYHOU JTUTEPATYPHI;

Tabauua 5.1. Meroas! u popmbl opranusanuu od0yuenus (POO0O)

0100
[TpakTudeckas CamocTtosTenpHas
Jlexuun Pedepar

paborta paborta

Metonabl

WnntoctpaTuBHBIN

P + + +
METO]T




Juckyccuun + + +

=+

Meroast IT +

Pabora B koMaHe + + +

Meroabl (371EMEHTHI)
poOJIEMHOTO + + + +
o0yueHusl.

Onepexaronias
CaMOCTOATEIIbHAsA + + +
paborta

IIpOEKTHBIN METOX

JlaGopatopHo-
MPAKTUYECKUN METO/I.

6. Opranusanus u yueOHO-MeTOAUYECKOe 00eceYeHne CaMOCTOSITeIbHOM
padoThl MArHCTPAHTOB

6.1. Tekymas camocTosiTeJibHAsI pa00Ta MATUCTPAHTOB HaIpaBJicHa Ha
yrayOJieHne U 3aKperieHrne 3HaHWH, pa3BUTHE MPAKTUICCKUX HABBIKOB U YMECHHIA
¥ 3aKITI0YACTCS B CICAYIOIIEM:

- paboTa C JIEKIMOHHBIM MaTepHalioM, MOMCK U 0030p JUTEpaTypbl H
AJIEKTPOHHBIX UCTOYHUKOB WH(OpPMAITUY;

- oTIepexaromiasi caMoCTosATeIbHas paboTa;

- IOATOTOBKA K MPAKTUYECKUM paboTam;

- IOATOTOBKA K TEKYLIEMY U pyOEKHOMY KOHTPOJIIO.

6.2. TBopueckasi mNPoOJEeMHO-OPUEHTHPOBAHHASI CAMOCTOSITEIbHAS
padora HampaBlieHa Ha  Pa3BUTHE HHTEIUICKTYaJIbHBIX YMEHHUH, KOMILIEKCa
YHUBEpCAIbHBIX (OOLIEKYIBTYPHBIX) H MNPO(ECCUOHATBHBIX KOMIIETEHIIHH,
MOBBIIIICHHE  TBOPYECKOTO  TMOTEHIMAlia MAarucTPaHTOB, 3akKIl04aeTcs B
BBITIOJTHEHUH pedepara, KOTOPhIH BKIIIOYAET:

- UCCJIEIOBATENbCKYIO padoTy

- IOUCK, aHAJIU3, CTPYKTYPUPOBAHUE U TIPE3CHTAINI0 WH(POPMAIINH;

- y4acTHe B HAy4YHBIX CTYJCHUECKHMX KOH(EpeHIUsX, CceMHHapax H
OJINMITHAJIAX.

6.3. KoHTpoJb caMocTOsITe/ILHOI PadoThI

OreHka pe3yabTaTOB CaMOCTOSATEIbHON Pa0OThl OPraHU3yeTCsl KaK TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH (TECThl), paboTa Ha JEKIUAX, MPAKTUYECKHX paldoTax,
BBITIOJIHEHUE pedepaTa U UTOTOBAs ATTECTALIMSL.

6.4. YueOHO-MeTOAUYECKOE oOecnevyeHHe CaAMOCTOSITEJILHOH pPadoThl
CTY/IEHTOB

OcHOBHBIMU 00pa30BaTEIBLHBIMU PECYpPCaMU JISi CAMOCTOSTELHONU PabOThHI
MarucTpaHTOB SIBISIOTCA JEKIuH, Internet-pecypcebl, ydeOHbIE U METOAMYECKHE
nocobust, kaurn. [Ipe3eHTanu AOKIAJA0B MO TeMe pedepara BBITOIHIIOTCS B
xommbioTepaoM ¢opmare Microsoft Office Power Point, gokiansiBaroTcs u
00CYXaI0TCSl HA MPAKTUYECKUX 3aHITHSIX.



7. CpeacrBa (POC) Tekyuieil 1 UTOrOBOI OLIEHKU KA4eCTBA OCBOEHUS
AUCHUTLTHHBI

B pamkax aucumminasl «Radioactive elements in the environment» orenka
Ka4yeCcTBa MOATOTOBKA MAaruCTPaHTOB BKJIHOYAET TEKYIIUWA W UTOTOBBIA KOHTPOJIb
3HAHUM.

Tekymmii KOHTPOJIb TEOPETUYECKUX 3HAHUW MPOBOJIUTHCA C ITOMOIIBIO
TECTOB B YETHIPE ATaIa: MOCJIC MPOXOKACHHUS KaXI0H TeMbl (MOIYJIs).

B Texkymuii KOHTpPOJb Takke BXOAMT 3allUTa NPAKTHUECKUX paboT u
pedepata. Bo BpeMs 3amuThl 3a7al0TCS KOHTPOJIBHBIE BOMPOCHI, KACAIOIIAECS
X0/]1a BBITIOJIHEHUSI pa0OTHI ¥ UCIIOJIb3YEMbIX METOJIMK aHAJIN3A.

B kaudecTBe MTOrOBOro KOHTPOJISI MPOBOJUTHCS 3a4eT. BUIIETh K 3adeTy
BKJIFOYAIOT JIBA BOIPOCA TEOPETUYECKOTO XapaKTepa Ha MPOBEPKY 3HAHUM, a TaKKe
K OWJIETY IpHJIaraeTcsi TeCT, KOTOPBIA CONEPKUT 3aJaHUs HAa MPOBEPKY YMEHUU
aHaJM3UPOBaTh, CPABHUBATH, JOMOJIHATh U CHHTE3UPOBATh MH()OpPMAIIHIO.

7.1. Borpochl TeKyLero KOHTPOJIs

1.
1. Concept of radioactivity.

2. General characteristic of method of dose assessment on human.
3. Concept "hot particles”. What is their radiation hazard?

1. Measurement units of radioactivity.

2. What is the main idea of nonthreshold hypothesis effect of radiation influence
on organism?

3.Tritium as radiation hazardous factor.

3.

1. Classification of radioactive elements.

2. Maximum acceptable radiation doses on human organism. What are the main
tendencies in these standards change?

3. Transuranium elements as radiation hazardous factor.

. Normalization of radiation doses on human organism.

4,
1. Radioactive decay chains of natural radionuclides.
2
3. Carbon-14 as radiation hazardous factor.

. Notion about exposure dose of ionizing radiation.
. Indicator kinds of radiation human disease.
. Sr% as radiation hazardous factor.

WN - O



. Absorbed and exposure dose of radioactive irradiation.
. Radiation effect on cellars, tissues, and organism.
. Cs'¥ as radiation hazardous factor.

WN PO

. Interrelation between a value of linear loss and radiation quality.
. Somatic and genetic consequences of radiation effect on organism.
. Radon as radiation hazardous factor.

WN P~

. Radionuclide activity units.
. Determination of radiation dose on human by enamel. 3ITP- spectrometry.
. Crypton-85 as radiation hazardous factor.

WN P ®

9.

1. Specific, volumetric and square activities of radionuclides.

2. Internal and external irradiation of organism. What kind of radioactive
irradiation is more dangerous for internal irradiation?

3. Radioactive iodine — as radiation hazardous factor.

10.

1. Notion about total effective specific activity. In what case is it applied more
widely? Sanitary and hygienic standard.

2. What is the principle of concept “dose-effect-risk”?

3. Uranium — as radiation hazardous factor.

11.

1. Difference between concepts “Rad” and “Rem”, “Gray” and “Sivert”. In what
case can they be the same?

2. How does the duel character of radiation effect on living organisms become
apparent?

3. The basic sources of the surface water radiation pollution.

12.

1. What apparatus is M3 /] measured with?

2. Characterize the basic biological method for determination radiation doses on
human organism.

3. Probable sources of high radiation hazardous at the territory of petroleum and
gas production.

13.
1. Give the definition of the terms “Curie” and “Becquerel”. Show the relation
between them.



2. What is the main point of threshold conception of radiation effect on human
organism?
3. Radiation hazardous factors at the territories of underground nuclear explosions.

14,

1. Why is the concept gamma-constant of radioisotope used?

2. What is the difference between high and low radiation doses effect?

3. The basic radiation hazardous factors at the territories of nuclear weapons tests.

15.

1. Name the basic anthropogenic short-, medium- and long-lived radionuclides.

2. How do you characterize the concept “low dose” of radiation?

3. The basic radiation hazardous factors, appearing in apartment houses owing to
damage the standards of radiation control for building materials.

16.

1. Name the basic fission-fragment and activation elements, forming during
nuclear explosion.

2. The high, medium and low radiation doses concept.

3. The basic radiation hazardous factors in uranium ore exploitation. .

17.

1. Characterize the basic principle difference of isotopes iodine -131 and iodine-
129.

2. What is the disadvantage of calculated model determinations of radiation dose?
3. The basic radiation hazardous factors at the nuclear fuel cycle plants.

18.

1. What is similarity and difference of radon, thoron and action?

2. What are the disadvantages of direct physical methods of radiation dose
determination?

3. The basic radiation hazardous factors at the territory of radioactive material
“burial”.

19.

1. Compare activity of 1 g of radionuclides Cs'37, Sr%, U2, K,

2. Models of migration paths and organism irradiations.

3. The basic radiation hazardous factors by liquid radioactive waste diaposal in
geological formation

20.

1. What physical parameter do you use to identify gamma-emitting components in
their mixture?

2. Classification of radionuclides in line with the distribution peculiarities in
organism.



3. What mineral fertilizers can be used that radiation hazardous factors occur? And
which ones?

SO U WN -
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7.2 Temnl pedeparoB

Mary Curie. History of a woman-mother and scientist.

Radioactivity and radioactive elements as general matter property.

Change of environmental radioactivity parameters.

History of production and nuclear weapons test.

Consequences of nuclear weapons tests in atmosphere for biosphere.
Nuclear power engineering — as an energy alternative source for humanity.

. Analysis of basic advantages and disadvantages of nuclear power

engineering. The "Pros" and "cons" of nuclear power engineering.

8.
9.
10
12

Smoking and radioactivity.

Based on using coal power engineering and environmental radioactivity.
. Radon. Abundance, source. Harm and good.

. Apparatus and methods of the environmental radioactivity parameters

measurement.

13.
14,
15.
16.
17.
18.
19.
20.
21,

plant).

22,

23

The problem of “hot” particles in atmosphere.

Radioactivity of atmosphere.

Radioactivity of water.

Radioactivity of soils.

Radioactivity of food.

Radioactivity of minerals.

Radioactivity of rocks.

Radiation and life.

Radioecological problems of territories (region, district, settlement, river,

Are the acceptable alternatives possible to direct to radioactive waste?
. Uranium deposit — as natural prototype of zones of radioactive waste

disposal.
Takum 00pa3om, cucTeMa OLIEHOYHBIX CPEACTB MO3BOJSIET HENPEPBIBHO
KOHTPOJIMPOBATH 3aAINITAHUPOBAHHBIC PC3YJILTATHI.

Tadoauna 7.1. KoHTpo.b pe3yjibTaToB 00y4eHus!

Komnerenmnn

Tekymmit
KOHTPOJIb

Htoroserii
KOHTPOJIb

Pedepar

Bnaners KyiabTypoil MBIILICHHS,
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BOCTIPUATHIO HH(OPMALINU, TOCTAHOBKE LEJIH
U BBIOOPY MyTeH €€ JOCTHUKECHHS
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YMeTbh TOrHYecKr BEPHO, apryMEHTUPOBAHO U
SCHO CTPOUTDH YCTHYIO U IUCbMEHHYIO PEUb

Paborath ¢ uHpOpManueil B riiodanbHBIX
KOMITBIOTEPHBIX CETSIX




BraneTh HHOCTPaHHBIM SI3BIKOM + + +
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0000611eHNEe (POHTOBBIX T€OJIOTHUYECKHUX, +
IreOXUMUYECKHX, Fe0(U3NIECKUX U APYTHX

JTAHHBIX

8. PeiiTunr kauecTBa 0CBOCHHUSA JUCHUILIHHBI

OneHka KayecTBa OCBOEHUS JUCUMIUIMHBI B XOJA€ TEKylmled u
IPOMEXYTOUHOM aTTecTaluu O0y4YarolUXCs OCYIIECTBISIETCS B COOTBETCTBHH C
«PykoBomsilluMH  MaTepUallaMd 0  TEKYLIEMY KOHTPOJIO  YCIIEBAEMOCTH,
IIPOMEKYTOUYHOU 51 UTOTOBOM aTTecTaluu CTYyACHTOB Tomckoro
MOJINTEXHUYECKOTO YHUBEPCUTETAY, YTBEPKACHHBIMU MpUKa3oM pextopa Ne 88/on
ot 27.12.2013 1.

B cootBercTBUHN ¢ «KaleHAapHBIM INIAHOM U3YyYE€HUS JUCHUTUIAHBDY:

- Tekymas arrectanusi (OIEHKA KayecTBa YCBOEHHUS TEOPETUUYECKOTO
Matepuana (OTBETbI Ha BONPOCH W Jp.) W PE3yNbTaTbl MPAKTUYECKOU
NEeSATEIbHOCTH (BBIOJIHEHUE 3aJJaHuM, pellleHne MpodsieM U Jp.) MPOU3BOJUTCS B
TeYeHUe cemecTpa (oreHnBaeTcs B 6amnax (MakcuManbHo 60 O6ayioB), K MOMEHTY
3aBEPIICHUS CEMECTpa CTYJICHT JOJDKEH HabpaTh He MeHee 33 6auioB);

- OpPOMEXYTOYHasl arrectaius (3a4eT) MPOU3BOAUTCA B KOHIIE CEMECTpa
(oueHuBaeTcs B Oaax (MakcumanabHO 40 OanioB), Ha 3a4eTe CTYNEHT JOJDKEH
HaOpaTh HE MeHee 22 0asuioB).

WTOroBbIN PEUTHHT MO AUCIUIUIMHE OMPENENsieTCs CyMMUPOBaHHEM 0aJlioB,
MOJYYEHHBIX B XOJE€ TEKYIIEW M MPOMEKYTOYHOW arrecTanuii. MakcuMaabHbIN
UTOTOBBII pedTUHT cooTBeTcTBYET 100 Oamnam.

MakcumanbHbI pEUTUHT OCBOEHUSI MOAYJIsl onpenessierca 100 d6annamu, 4yTo
COOTBETCTBYET CTONPOLEHTHOMY KauecTBy. Pe3ynpTaT paboThl CTyJIEHTa 3a
CEMECTp OIIEHMBAETCAd MO CyMMe OalJIOB TEKYUIEro M WTOTOBOTO KOHTPOJISI B
nponopuun 60 % u 40 % COOTBETCTBEHHO.

Tabaunua 8.1. PeiiTUHr-TUIaH OCBOCHUS] TUCHMILIMHBI B TeYeHHE ceMecTpa

Tekyluii KOHTPOJIb
Teopernueckunii IIpakTrueckas 1eATEIbHOCTD Hroro
MaTepral
Henenu Tewmpl bannsl OTueTsl 110 J1abopaTOpHBIM paboTam bansr

1 4 Radioactivity measurement units 8 12
Radioactive rate

2 4 Methods and measurement 8 12
instrumentations of radioactivity
Assessment methods of radiation




doses

3 4 Table compiling of the 8 12
radioecological parameters of main
radionuclides

Radioactive waste problem

4 4 Radioecological problems connected 8 12
with functioning of nuclear-fuel
cycle plants
Pedepar 12 12
3auer 40
CymMma 06asioB B 16 44 100

ceMecTpe

B koHIle cemecTpa CTyAEHTHI CHAIOT 3a4eT, IJI€ OHM MAaKCUMAaJlbHO MOTYT
HaOpaTh 40 6amioB. UTOTOBBIN pEUTHHT ONpeAessieTCs] CyMMUPOBaHUEM OaJlJIOB
TEKYIIEH OICHKH B TEYCHHE CEMecTpa M OaJJIOB UTOTOBOTO KOHTPOJIS B KOHIIC
ceMecTpa 1o pe3yJabTaTaM 3adera.

Pedepat orieHMBaeTCs MO CIEAYIOMIMM TOKA3aTENSIM:

- YCTHBIN JOKJIAT;

- o(hopMIieHHE TpE3EHTAIINH;

- OTBETHI Ha BOIIPOCHI;

- y4acTHhe B CEMUHApE IO 3a1uTe pedeparos.

[To xKaX7OMy KpUTEPHUIO BBICTABISIOTCS OANIbl (MaKCUMaIbHBIC 3HAUYCHHUS):
JOKJIaa — 3, Mpe3eHTaIus — 2, OTBETHI Ha BOMPOCHI — 3, y4acTue B IUCKYCCUH — 2.
3atem Oasuibl CKIIAJBIBAIOTCS, U SIBIISIETCS UTOTOBBIN OaIlI 3a pedepar.

9. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 0O0ecneYeHue 1 CIUTTUHbI

1. PalGouas nmporpamma U METOJIMYECKHUE YKa3aHUS K TUCIUTIIINHE.

2. KoMmmjekr  MHCTPYKIMM W PYKOBOJSIIMX  MaTepuajioB IO
MPAKTUYECKUM PabOTaM.

3. DIEeKTpOHHBIE BAPUAHTHI JCKIIUH.

4. Cnucok HeoOX0AUMOM JUTEPATYPHI.

5. Buneodunbmsl.

6. Kommekts pedepaTos.

7. Pecypcsl UHTEpHET.

OcHoBHas JIUTEpPaTypa

1. Nadeina L.V., Rikhvanov L.P. Introduction to Radioecology: tutorial. —
Tomsk: Publishing House Tomsk Polytechnic University, 2011. — 173 p.

2. Hageuna JI.B. BBenenuwe B paaHOdKOJOTHIO [DIEKTPOHHBIN pecypc]| =
Introduction to radioecology: yueonoe mocooue / JI. B. Hanmeuna, JI. II.
PuxBaHos; HanmmonansHeiit HCCJIeJOBATEILCKUU ToMmckuit
nonutexaudeckuit yauBepcuteT (TIIY), MHCTUTYT mpUpOIHBIX pecypcoB
(UIIP), Kadenpa reoskosorun u reoxumun (I'91'X). — 1 KOMIBIOTEPHBII




daiin (pdf;, 6.2 MB). — Tomck: M3g-Bo TIIY, 2014. — 3arnaBue ¢
TUTYJIBHOTO 3KpaHa. — TeKCT Ha aHMIMHCKOM s3bike. — JlocTynm u3
koproparuBHoii cetn TIIY. — Cucrtemusie TpeboBanus: Adobe Reader.
Cxema nmoctyna: http://www.lib.tpu.ru/fulltext2/m/2014/m308.pdf

JlonmosHUTEIbHAA JIUTEPATypPa

. Rikhvanov L.P. et al. Radioactive elements in the environment // Bulletin of

the Tomsk Polytechnic University / Tomsk Polytechnic University (TPU). —
2007. - Vol. 311, Ne 1. - P. 119-126.
(http://www.lib.tpu.ru/fulltext/v/Bulletin_ TPU/2007/v311eng/i1/21.pdf/)

. Rikhvanov L.P., Nadeina L.V. Assessment of the radioecological situation

In impact zone of the nuclear fuel cycle enterprises (by way of example
Siberian Chemical Combine, Tomsk oblast’): tutorial / L.P. Rikhvanov, L.V.
Nadeina; National research Tomsk polytechnic university. — Tomsk:
Publishing House Tomsk Polytechnic university, 2011. - 173 p.

Internet-pecypcsbi

http://www.webelements.com/ - WebElements: the periodic table on the web

http://www.lbl.gov/abc/ - The ABC's of Nuclear Science (brief introduction to

Nuclear Science)

http://www.physics.isu.edu/radinf/natural.htm - Radioactivity in nature

10. MaTepuanbHO-TeXHHYECKOe oOecnedenne MOayJas (IUCIUNJINHBI)

I[JI}I BCACHHUA NUCHUIIINHBI UCIIOJIB3YIOTCA MyanPIMCI[PIﬁHBIC CpeacTBa

Ipe3eHTAINK JEKIUi B mporpamme PowerPoint;
KOMIUIEKT BUJIEO U TpapUUECKUX NMPUIIOKECHUMH;

[Iporpamma coctaBiena Ha ocHoBe Crtangapta OOII TIIY B cooTBeTCTBUM C

tpedoBanussMu OI'OC BO no nanpasnenuto 05.04.01 «I"eonorusi».

[Iporpamma onobpena Ha 3acenanuu kad. 91X UITP

(mpotokoin Ne 28 ot «22» utons 2015 r.).

Agtop(b1): poueHT A.M. Mexu6op, npodeccop Puxsanos JLII.

Pentensent: Ocumnosa H.A.


http://www.lib.tpu.ru/fulltext2/m/2014/m308.pdf
http://opac.lib.tpu.ru/catalogue/search_advanced.html?query=rec.id%3D%22RU%5CTPU%5Cbook%5C169973%22
http://opac.lib.tpu.ru/catalogue/search_advanced.html?query=rec.id%3D%22RU%5CTPU%5Cbook%5C169973%22
http://opac.lib.tpu.ru/catalogue/search_advanced.html?query=rec.id%3D%22RU%5CTPU%5Cbook%5C197808%22
http://www.lib.tpu.ru/fulltext/v/Bulletin_TPU/2007/v311eng/i1/21.pdf/
http://www.webelements.com/
http://www.lbl.gov/abc/
http://www.physics.isu.edu/radinf/natural.htm

