MWHUCTEPCTBO HA VKM U BBICHIET'O OBPA3OBAHM S POCCUUCKON ®EJEPALIUA
dejepasnbHOE roCy IaPCIBEHHOE aBTOHOMHOE 00Pa30BaTEe/IbHOE YUPEKICHHE BLICIIEI0 00pa3oBaHus

«HALTMOHAJIbHBIA UCCIIEJIOBATEJIbCKU TOMCKWUM MOJIMTEXHUYECKUI
YHUBEPCHUTET»

YTBEP)K)IAIO

/ osmaros O.10.
M 4 w@/ 2020 r.

PABOYAS ITPOTPAMMA JUCHUIIJINHBI
IIPUEM 2020 r.
DOOPMA OBYUEHMS ouynas

Texnonorusi SIA€PHOIO TOIIMBA

Hanpasnenue nogrorosku/ | 18.05.02 Xumuyeckasi TeXHOJIOrHsi MaTe PUAIOB
CMELHabHOCTb | COBPeMEHHOM YHe pre THKH

O6pasoBaTenbHas nporpaMma | XMMH4ecKast TEXHOJIOTHSI MATe PHAJIOB
(HanpaBneHHOCTS (Mpoduib)) | COBpeMeHHOMH He pPre THKH

CHCLIPIEUIHB&U,I/ISI XuMmuuyeckasi TEXHOJIOT s MaTepHaJioB sii€ pHOI'o
TOIVIHBHOI'0 IHHKJIA

VYpoBeHs 00pa3oBanus | BeicLee 00pa30BaHUE - CIIELMATUTET

Kypc| 5 | cemectp | 9
TpynoeMkocTh B KpeauTax 6
(3aUeTHBIX EAMHHUIIAX)
Buael yueOHOI aesTenbHOCTH BpemenHoii pecypc
Jlexuun 32
KonrakrHas (ayauTopHas) IIpakTnueckue 3aHATHUS e
pabota, u JlaGopaTopHbie 3aHATHS 24
BCEI'O 56
CamocrosTenpHas padora, u 160
WUTOTO, u 216

Bup npomexcyrouHoit | 3k3amMeH Oo6ecneuuBaromee | OSATI UATII
aTTeCTalllu nojpaszieieHue

f/ 5
3aBenyroumid kadenpoit — \%( ['opronos A.I'

pykoBoauTtens OTaeneHus

PykoBogurens OOII A [ T - Jleonosa JLLA
IIpenopaBaresnsb g VT Tletnuu U.B.
J v

2020 r.



1. Ilean ocBOEHHS TUCHUILIHHBI

LenssMu OCBOEHUS AUCUUIUIMHBI SBIISICTCS (POPMHUPOBAHUE Yy O0YUAIOIIUXCS OMPEIeICHHOTO
OOIl (m. 6 O6me#t xapakrepuctuku OOII) cocraBa KOMIETEHIMA JUIsi TOATOTOBKH K
npoeCCUOHATTLHON AEATEIbHOCTH.

K CocraBJjsiionue pe3yJbTaTOB OCBOECHMS (IeCKPHITOPLI
ot HanMeHoBaHHe KOMIEeTeHIU )
HOMICTCHIIH KOMIETeHIHH Ko HaunmeHnoBanme
Cnoco6HOCTB Bunaneer onbsiToM pacuera MaTepuaibHBIX U
OCYILECTBIIATH TEIJIOBBIX MTOTOKOB, pacxo/ia pearecHTOB Ha
TEXHOJIOTUYECKUIN MK(Y)-1.BS NIPOBEAECHUE TEXHOJIOTHYECKUX IIPOILIECCOB
MIPOIeCcC B COOTBETCTBUH MIOJIyYEeHUS COCMHEHUH ypaHa, UCIOJIb3yeMbIX B
C perjJaMeHToM U TEXHOJIOTHH IPOU3BOJCTBA SAEPHOTO TOILIHBA
TK(Y)-1 HCIIOJIE30BaTh YMeeT NpoBOAUTH OCHOBHBIE TCXHOJIOFI/I‘leCKI/IeV
TEXHUYECKHUE CPEJICTBA MK(Y)-1.Y5 OTIepaIyy IS TOYYEeHHsT OCHOBHBIX COSIMHEHUM
JUTSL U3MEpPEHUs ypaHa, UCHOJIb3YEMbIX B TEXHOJIOTMU TPOU3BOJICTBA
OCHOBHBIX I1apaMETPOB SIIEPHOTO TOILIMBA
TEXHOJOTHYECKOTO 3HaeT (PU3MKO-XUMHUUYECKHE OCHOBBI U allapaTypHOe
rpoliecca, CBOMCTB TIK(Y)-1.35 odopMIIeHHE TEXHOJIOTHH MONyUeHHS SICPHOTO
CBHIPbSl U TIPOAYKIUH TOIUINBA W3 UCXOJHOTO CHIPbHS
Brnaneer MmeTogamu 0e301acHOTO MPOBEACHUS
Cnoco6GHOCTh TIK(Y)-7.B2 XHMHYECKHUX IPOIIECCOB C COEIMHEHUAMH
obecrieunTs Oe30IacHoe PaZMOaKTUBHBIX 3JIEMEHTOB TP MPOBEICHUH
IpoBeJieHHe paboThl C XUMHUYECKOTO aHaJIN3a
HCTIOJIb30BaHUEM YMeer mpUMeHsTh NpaBuia paboTbl B XUMHYECKOM
TK(Y)-7 pPaIMOaKTHBHBIX BEIIECTB [K(Y)-7.Y2 1a60paTOpHUH C pacTBOPAMU U TBEPIBIMHU
B OTKPBITOM BHJE H BEIIECTBAMM COCJUHEHUM ypaHa W TOpHUs
OLIEHUBATH IOJIy4aeMYHO 3HaeT ¥ NOHUMaeT TpeOOBaHUs OE30IIaCHOTO
JI03y 3a CYET BHEIIHETO U TIK(Y)-7.32 npoBeaeHus paboT ¢ PACTBOpAaMH H TBEPIBIMH
BHYTPEHHETO O0TydeHHs BEIIECTBAMHU YPaH- U TOPUHCOIEPIKAIIIX
COEIMHEHHUH B XUMUYECKOH 1ab0opaTopuu
Cge (;(;(1)16311::3?)3}/1( BiiageeT noctaTouHOM KBaTH(pUKAIMEH IS
[IPOBE/ICHHIO, KOHTPOJTIO, I[CK(Y)-1.1.B5 06e30macHOTO MPOBEACHUS 1 MOHUTOPHHTA
VCOBEPIIEHCTBOBAHMIO 1 TEXHOJIOTHYECKUX IPOIIECCOB
pa3paboTtke
TEXHOJIOTUICCKUX YMeeT oCyIecTBIATh KOHTPOJIb YPOBHS
npoueccos [ICK(Y)-1.1.¥8 0e30MmacHOCTH Ha BCEX IIEMOYKAX TEXHOJIOTHYECKOTO
NCK(Y)-1 NPOU3BOACTBA OCHOBHBIX Mpolecca MPOU3BOACTBa MaTepHaIOB
(GYHKIIMOHATBHBIX
rj;iifﬁ:)o; ﬂjjg;:’r(; 3HaeT OCHOBHBIE BpeiHbIE (DAaKTOPHI B TEXHOIOTHH
TOM UHCIE C (yHKIIMOHATIBHBIX MaTEPHUAJIOB SIAEPHOTO
HCTIONE30BAHICM MCK(Y)-1.1.38 TOIUIMBHOTO LIMKJIA, B TOM YHCJIE PaJIHOAKTUBHBIX
MaTepuajioB ¥ TpeOoBaHUS 0€30MaCHOCTH NpHU
paZiMOaKTUBHBIX paboTe ¢ HEMH
MaTepuaIoB

2. MecTo nuciiunuHbI (MoayJis) B crpykType OOII

JucuumirHa OTHOCUTCS K BapuaTUBHOW yacTu bioka 1 yuebHoro miana oOpa3zoBaTeiabHOMN
MIPOTPaMMBI.




3. Ilnanupyemble pe3yJbTaThbl 00yUeHHUsI N0 AUCHUIINHE

[Tocne ycrienHOro OCBOSHUS AUCIUILTUHBI Oy 1y T chOPMUPOBAHBI PE3YIbTAaThl 00yUCHUS:

IlnanupyeMble pe3y/ibTaTbl 00y4eHHs 10 AMCHUILINHE Kommnerenuus
Kox HaunmeHoBaHue
Peanu3oBaTh TEXHOJIOIMYECKUH MPOLIECC B COOTBETCTBUU C PETJIAMEHTOM
PJI-1 pon P MK(Y)-1
P-2 OpraHu3oBbIBaTh 0E30I1ACHOE NIPOBEJCHUE TEXHOJIOTHYECKUX IIPOLIECCOB ITK(Y)-7
PJI-3 ITpoBOANTH aHANHM3 TEXHOIOTMYECKOTO IPOIIEcca C LENbI0 BBIIBICHHS HEIOCTATKOB H TICK(Y)-1
MEPOIPUATUIl 10 €ro COBEPIICHCTBOBAHUIO

OL[CHO‘-IHBIG MCPONPHUATUA TCKYIICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ arTeCTaluu MMpCaACTaBJICHLI B
KaJICHAapHOM peﬁTHHF-HHaHC JUCHUITIIUHBI.

4. CTpyKTYypa M coJep:KaHue TUCHUILINHBI

OcHoBHBIE BH/IbI Y4e0HOI 1eATeJIbHOCTH

Pa3nenbl TUCIUILIHHBI DopmMupyeMbIil Buasbl yueOHO#H nesTEILHOCTH Oo0BeM

pe3yJabTaT 00y4YeHUs 10 BpeMeHH,
AMCHUIJIMHE 4.
Pa3gen 1. Ypan kak siiepHoe PI-2 Jlexuuu 8
TOILIUBO PI-3 IIpakTrueckue 3aHATHS -
JlaGopatopHbie 3aHATHS -
CamocrositenpHas padbora 60
Pasznen 2. TexHoJiorusi coeamHeHmii PO-1 Jlexun 16
ypaHa PI-2 IIpakTrueckue 3aHATHS -
PI-3 JlaGopatopHbie 3aHATHS 24
CamocrositenpHas padbora 40
Pa3gen 3. TexHoJiorusi sigepHoOro PO-1 Jlexuuu 8
TOIJIMBA PI-2 IIpakTuueckue 3aHATUA -
PI-3 JlabopatopHbie 3aHATHS -
CamocrostenpHas padbora 60

COI[Cp)KaHI/Ie pa3aciioB JUCHUIIIINHBI:

Pasznen 1. Ypan kak saoepnoe monnueo

Amomnas npomviunennocms 6 Poccuu u mupe. Soepro-monnususitl yuri. AHoepHvie
ceolicmea Oenswuxcs uzomonos. [enenue adep ypawa. Knaccugpuxayus soepuvix peakmopos.
Cucmembl 6e3onacHocmu 10epHbIX dHepeemudecKux ycmanosok. Kpumuyueckas macca u cmenens
obozawenue. Hoepnas bezonacnocms Paduoxumuueckas xapakmepucmuka 001y4eHHO020 A0epHO20
monauea.

Pa3nen 2. Texnonozusn coedunenuii ypana

Texnonoeus oxcuoos ypaua. Texnonoeusi ¢pmopuoog ypana. Puzuko-xumuyecKue OCHOBbL
npouszsoocmea  2excagpmopuoa ypana. Texwonoeus 6e3600H020 Gmopucmozo  8000poId.
Texnonoeuss ¢pmopa. Annapamyproe oghopmnenue npoyeccos ¢pmopuposanus. OcrHosbl meopuu
paszdenenus uzomonos. llepepabomra obozawiénnoco eexcagpmopuoa ypaua.

Ha3panus j1adopaTopHbIX padoT:

1. OcHOBBI Ocax/IeHUs OJNYPaHATOB AMMOHHUS
2. OCHOBBI NTOJTyYEHHS OKCHJIOB YpaHa

3. OcHOBBI MoTydeHUs TeTpadTopHIa ypaHa

4. OcHOBBI pa3ziefieHus! ypaHa U allOMUHUS




Pa3nen 3. Texnonozus saoepnozo monauea

Ilpouzeoocmeo monnusnvix mabremox uz ouoxcuoa ypaua. Ycmpoticmeo TBOJloe u TBC.

Ilpouszeoocmeo u appunanc memannuuecxkozo ypaua. Texnonroeuu MOKC-monausa. Ilepepabomka
OAT u oopawenue c PAO.

5. Opranmaum{ CaMOCTOATEIbHOM paGOTbI CTYACHTOB

CamocrosTenbHas padoTa CTyAEHTOB IIPU U3YyUYEHUHU TUCLUILIMHBI (MOIYJIs) MPEayCMOTpEHa

B CIICAYIONINX BHUJAX M (opMax:

Pabota c nEKIMOHHBIM MaTepHAIOM, IOMCK W 0030p JHUTEpPaTyphl M AIIEKTPOHHBIX
MCTOYHHUKOB MH(POPMALIMU 10 MHIUBUAYAIBHO 33JJaHHOM Mpobiieme Kypca;

W3yueHne TeM, BBIHECEHHBIX Ha CAMOCTOSITEIbHYIO IPOPadOTKY;

[Touck, ananus, CTPyKTYpUpPOBaHUE U MPE3EHTALUS HH(POpMaInH;

ITonroroBka k mabopaTopHbIM paboTam;

AHanu3 Hay4HbIX MyOJUKalUi 10 3apaHee ONpeIeIeHHON MTPernojaBaTesieM TEME;
IToaroToBka K OLIEHUBAIOLIMM MEPOTIPUATUSIM;

6. YueOHo-MeTOqUYecKOe U HH(pOpPMANIMOHHOE O0eceyeHre U CIUTITIHHBI

6.1. YueOHO-MeTOAnYeCcKoe ofecredeHue

1.

2.

3.

Xamaza, A. A. ATOMHas »SHepreTHka: pa3BUTHE, O€30IaCHOCTb, MEXIAyHapOJHOE
COTPYAHUYECTBO : cripaBoyHOe mocobue / A. A. Xamaza, O. M. Kosanesuu, C. B. Jlapuna. -
M. : Uzparenockuit mom MDOU, 2014. - 268 c. - ISBN 978-5-383-00920-8 - Tekcr :
snexrponnsi // DBC "Koncynpranr crynenra" : [caitT]. - URL.:
http://www.studentlibrary.ru/book/ISBN9785383009208.html (mata oOparieHus:
17.04.2020). - Pexxum gocTyma : 1o HOAMUCKE.

I'abapaes, b. A. Atromnas sHepretuka XXI Beka : yuebnoe nocodue / b. A. I'abapaes, 10O. b.
Cwmupnos, 1O. C. Yepennun. - M. : U3natensckuit qjom MOU, 2017. — TekcT : 3€KTPOHHBIN
I 3BC "KoHCynbTaHT cTyaeHra" : [caifT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785383012079.html (mara oOpareHus:
17.04.2020). - Pexum mocTyra : 1Mo MoJIHCKE.

Amnnpees, ['enpux ['eoprueBny. Beenenue B XUMHUECKYIO TEXHOJIOTHIO SIIEPHOTO TOIUIMBA
yuebnoe mocooue / I'. I'. Aunpees, A. H. JIpsiuenko; HamroHansHbIN HCCIe10BaTEIbCKUN
Tomckuit nmonurexandeckuii yHuBepcurer (TIIY). — Tomck : M3g-so TIIY, 2010. -
URL: http:/Aww.lib.tpu.ru/fulltext2/m/2012/m119.pdf (mara obpamenus: 17.04.2020). —
Pexxum nocrymna: noctyn us koprnopatuBHoi cetd TIIY. - Teker : aneKTpOHHBIN.

JlonoJIHNTeIbHAS JIUTEpaTypa:

1.

2.

3.

Anekcees, C. B. Jluciepcuonnoe sinepunoe tormuso / C. B. Anekcees, B. A. 3aitnies, C. C.
ToncroyxoB. — Mocksa : Texnocdepa, 2015. — 248 ¢. — TekcT : anmekTpoHHsbIi // JlaHs :
ANEKTPOHHO-OnOMMoTeunass cucrema. — URL: https://e.lanbook.com/book/87736 (mara
obpamenus: 17.04.2020). — Pexxum noctyna: Uit aBTOPU3. TOJI30BaTEINCH.

Penxue u paccesHHbIE IEMEHTBI. XUMUS U TEXHOJIOTHs. YUeOHUK AJig By30B. B 3-X kHurax.
Ku. 3 / C. C. Koposun, B. U. Bykun, I1. 1. ®&nopos, A. M. Pe3nuk; mox pex. C. C.
Koposuna — M. : «MUCHUC», 2003. — 440 c.: 1. — TekcT : HemocpeACTBCHHBIN. — 8 IK3.
XuUMHSI ¥ TEXHOJOTUS (PTOPUCTHIX COEAMHEHUN ypaHa: yueOHoe mocobue / mon pea. H. I1.
lamkuaa. —M.: 'ocatomm3aar, 1961. — 348 c.: min. — TekcT : HemocpeACTBeHHBIN. — 12 3K3.

6.2. UudopManiuoHHOEe U MPOrpPaMMHoOe o0ecrnieyeHue

Internet-pecypcsl (B T.4. B cpere LMS MOODLE u ap. obpa3oBarenbHble U OMOIMOTEYHBIE

pecypcehbl):


http://www.studentlibrary.ru/book/ISBN9785383012079.html
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/12446
http://www.lib.tpu.ru/fulltext2/m/2012/m119.pdf
https://e.lanbook.com/book/87736
http://www.studentlibrary.ru/book/ISBN9785383009208.html

N
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nporpaMmmHuoro odecnedenus TIIY):

1.

16. GNU General Public License 2;

©COoNOO A WDN

DnexTpoHHO-O0ubnoTeuHas cucremMa « KoHCynbTaHT cTyieHTay -

http://www.studentlibrary.ru/

DeKTpOHHO-O0MOIHMoTeuHas cuctema «Jlanby - https://e.lanbook.com/.
['ocynapcTBeHHast Kopriopalys 1o aroMHou sHeprun «Pocaromy - hitp://www.rosatom.ru/
MexyHapoHOE areHTCTBO 1o aToMHOM Hepruu « MAT'ATD» - https://www.iaea.org/

JInueH3noHHOE MporpaMmMHoe obecriedenre (B coorBeTcTBuu ¢ IlepeuneM JIMIEH3MOHHOTO

Microsoft Office 2007 Standard Russian Academic;
Microsoft Office 2013 Standard Russian Academic;
Document Foundation LibreOffice;

Cisco Webex Meetings
ZoomZoom.

7-Zip;

Adobe Acrobat Reader DC;
Adobe Flash Player;

AkelPad; Design Science MathType 6.9 Lite;
10. Google Chrome;

11. Mozilla Firefox ESR;
12. Tracker Software PDF-XChange Viewer;
13. WinDjView
14. GNU Lesser General Public License 3;

15. GNU General Public License 2 with the Classpath Exception;

7. Oco0ble TpeOOBaAHHUSI K MATEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHH IO T CUUIIIMHbI

B yueOHOM mporecce wucHonb3yeTcs cieayromiee JabopaTopHoe 000pyaOBaHUE IS
NPAKTUYECKHUX U JIAOOPATOPHBIX 3aHSTHIA:

y4eOHBIX 3aHSATHHA BCEX THIIOB,
KYpCOBOTO IIPOCKTHUPOBAHHSI,
KOHCYJIbTAlHH, TEKYIIEro
KOHTPOJISI K TPOMEKYTOTHOM
arrecranuu (yueOHas
naboparopusi)

634028, ToMckast 001acThb, T.
Tomck, JlennHa mpocnekt, 1. 2
327

Ne HaumeHoBaHue cienuaaibHbIX HanMeHnoBanmne o0opyaoBanust
noMenieHni
1. Aynutopus I MIPOBEICHUS Jlocka ayquTopHasi HacTE€HHas - 2 IIT.;
y4eOHBIX 3aHATHI BCEX THIIOB, Kommnekt yueOHoii mebenu Ha 120 mocago4HbIX MECT;
KypCOBOTO TIPOEKTHUPOBAHUS, Kommnsrorep - 1 mr.;
KOHCYJIBTAlMH, TEKYIIEro IIpoexTop - 1 mT.
KOHTPOJISI K IPOMEXKYTOTHOM
aTTecTaluu
634028, Tomckas 00J1acTh, T.
Tomck, Jlennna npocrexr, 1. 2, 332
2. Aynuropus Ui IpOBEEeHUs Komnsliorep - 1 mrt.;

IIpoexrtop - 1 mt.

Jlocka ayquTopHast HacTeHHas - 1 mT.;

Ixad mist XxpaHeHHUsI pEaKTUBOB - 4 IIT.;

IIkxad BBITSHKHOH - 2 MWIT.;

KommnekT y4yeOHOM mMeOenu Ha 16 mOcaJouHBIX MECT;

OnekTpuyeckas BapouHas moBepxHoctb Hansa BHCS38120030 - 1 mr,;
Mukpozno3aTop OAHOKaHANBHBIN MepeMeHHoro obovema Ha 1000 mxi. - 1
IIT.;
IIunerka omnokaHanbpHas 100-1000mxm Jla#T - 1 mr.;
Kamubposounas rups 1xr - 1 mr.;

MarnutHas memanka [19-6110 ¢ mogorpeBom - 3 1irt.;
Pabouee MecTo J1/BBITIONH.JIA00PAT.padoT - 4 1IT.;
ITunerka omHokanaigbHast 100-1000mk - 3 mmT.;
AxBaguctuisitop [2-4 - 1 mr.;

VYerpoiictBo 1 cymku x/m [13-2000 - 1 mwr.;
Henrpudyra Dnexon [JIMH-P10-02 -1 mr.;
Mydodenbhas neub IKIIC-B-10A - 1 it



http://www.studentlibrary.ru/
https://e.lanbook.com/
http://www.rosatom.ru/
https://www.iaea.org/

Pabouyast mporpamma cocraBieHa Ha ocHoBe OOLIEH XapakTepHcTHKA 00pa3oBaTelbHOM
nporpammel 1o HampasieHuo 18.05.02 «XuMuueckas TEXHOJOTMS MaTEpUaliOB COBPEMEHHOM
SHEpreTHKW» / creuuanusanusi «XuMHUYecKas TEeXHOJIOTHsS MaTepHalioB SIEPHOr0 TOIUIMBHOIO
uuxna» (mpuema 2020 r., oynas gopma oOyueHus).

Pazpabotunk(u):
Jlo/mKHOCTE _,__Tlommuce DHUO
Jouent OSITL] USTL A, JI.A. JleoHoBa
LS

[Tporpamma oznoOpeHa Ha 3aceiaHuy BhimycKarowero otaenenus S TL]
(ITpotokost Ne 28-1 ot 25.06.2020).

3aBenyroumit kageapoit - pykopoautenb Ornenenus STL] %\
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