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1. OBIIASI XAPAKTEPUCTHUKA T'OCYJAPCTBEHHOM UTOIOBOI ATTECTAIIMHU

IIporpamma rocy1apcTBeHHOM HTOrOBOM ATTECTAIIMM COCTABIEHA B COOTBETCTBHHU C denepanbHEIME
FOCYIapCTBeHHBIMU 00pa30BaTeNbHBIME CTAHAAPTAMH BEICIIET0 06pa30oBaHMUS

PexBu3uTh npukasa
Munncrepcrsa 06pazoBanus u
Kon nanpasnenus Haspanue HanpaBneHus/HANIPaBIeHHOCTH EEyREi FOCCutoRON Delep e oo
YTBEPIKIEHHH U BBOJIE B JIEUCTBUE
@I'OC BO
Hara Homep npuxaza
XHUMUYecKas TeXHOJIOr s/ 30.07.2014 ¢ 883
18.06.01 TexHomorus penkux, paccesHHbIX HU3MEHEHHUSIMHA HU3MEHEHHUS
U PaJIHOAKTHUBHBIX DJIEMEHTOB ot 30.04.2015 464

L.1. Iess rocynapcTBeHHOI HTOrOBOIT ATTECTANH

L{enpi0 rocyIapcTBEHHOH UTOrOBOM ATTECTALMH SABJIAETCS IIPOBEpKa CIIOCOOHOCTH M TOTOBHOCTH
BBIMTYCKHUKA BBIIONHATE IPO(ECCHOHATBHBIE 3agaud B cdepe NpodecCHOHAIBHON MeSTeNbHOCTH H
COOTBETCTBHS €r0 MOArOTOBKH TpeboBaHuAM, 3asBIeHHbIMH B macmopre OOII BO. B paMKax
FOCYJAapCTBEHHOH HTOrOBOM aTTECTAlMH MPOBEPSAETCs YPOBeHb CchOPMHUPOBAHHOCTH CIICAYIOLINX
pe3ynbTaToB 00y4eHust, 3asBieHHbIX B OIT:

PO-1: Cnoco6HOCTE OCYIIECTBISTH KOMMYHMKATHBHYIO J€ATEIBHOCTh, COBEPIIEHCTBOBATH H
Pa3BUBATh COOCTBEHHBIH TBOPYECKUHN IMOTEHIHAT

PO-2: Cnoco6HOCTS MPOBOAKTH HAyYHBIE HCCIIEIOBAHUS B 06IACTH, COOTBETCTBYIOIIEH BBIOpaHHOM
HaIPaBJICHHOCTH (HAyYHOH CIIeIHaIEHOCTH)

PO-3: CnocoGHOCTh aHATM3MpOBATH M MNPENCTABIATH PE3yNbTaTEl HAyYHBLIX MCCIIENOBaHUI B
0671aCTH, COOTBETCTBYIOMEH BEIOPAHHOM HAIPABIEHHOCTH (HAYYHO CIIEHAIBHOCTH)

PO-4: CiocoGHOCTE OCYINECTBIATE AESTENLHOCTD 110 OPTAHU3ALMH U (HMHAHCHPOBAHMIO HAYYHBIX
HCCICIOBAaHUHI

PO-5: CriocoGHOCTE  MCIIONB30BATH PE3yNBTATH HAYYHBIX HCCIIEIO0BAHMI npu paszpabotke yueGHO-
METOIMYECKOro OGecnedeHns NPemoAaBaTebCKON JEATENBHOCTH 110 HAPABIEHHUIO, COOTBETCTBYIOLIEMY
BEIOPaHHOMH HalpaBIeHHOCTH (Hay4HOMN CTIEUATbHOCTH).

1.2. CTpyKTypa rocynapcTBeHHOIi HTOrOBOM ATTECTALN,
- [loaroToBka K caye u ciaya rocynapcTBEHHOrO 3K3aMeHa
- Ilpencrasnenne mHayyHoro nokiaza 06 OCHOBHEIX pe3y/ibTaTax MOATOTOBJICHHOM HAy4YHO-
KBaIM(DUKAIMOHHO paGoTHI (AHCCEPTALINH)

B pe3ylbTaTe acriipaHT OJO/DKEH OBIIAJAETh CIIEOYHOIIHMH KOMIIETCHIIHSAMU:
- YHHBEPCA/IbHBbIE€ KOMIIETEHIIHH:

® CIOCOOHOCTE K KPUTHYECKOMY aHAlM3y M OIEHKE COBPEMEHHBIX HAyYHBIX JOCTHYKEHHIA,
TEHEPUPOBAHMIO HOBBIX HICH IPH PELICHUH HCCIIEN0BATEIbCKIX U PAKTHYECKUX 3a/a4, B TOM JHCIE B
MEeXIHCIUIHEAPHBIX o0nacTsax (YK-1);

® CHOCOOHOCTH MPOEKTHPOBATh M OCYIIECTBISTH KOMIUIEKCHbIE HCCIIEJIOBaHUS, B TOM YHCIIE
MCEHCMMCIMILIMHAPHEIC, HA  OCHOBE  IEJIOCTHOrO  CHCTEMHOTO HAYYHOrO MHPOBO33DEHHS ¢
HCIOJIE30BAHMEM 3HAHHH B 00nacTu ucropuu 1 punocoduu nayku (YK-2);

¢ TOTOBHOCTB y4YaCTBOBaTb B pabOTe pOCCHHMCKUX M MEKIYHAPOMHBIX HCCIEA0BATETbCKUX
KOJIICKTHBOB 110 PELICHUIO HAYYHBIX U Hay4HO-00pa3oBaTenpHbIX 3anad (YK-3);

¢ TOTOBHOCTbL HCIIONB30BAaTh COBPEMEHHBIE METOIBI M TEXHOJNOTHHM HAy4YHOH KOMMYHHKALMH Ha
FOCYNapCTBEHHOM U HHOCTpaHHOM si3bike (YK-4);




®  CIOCOOHOCTBIO CJIE0BAaTh ITUUECKUM HOpMaM B IIpodeccroHabHOM aestensHocTd (YK-5);

® CIOCOOHOCTH IIAHMPOBaTh M PeINaTh 3alauyd COOCTBEHHOTO MPO(ECCHOHATBHOrO M JINYHOCTHOTO
passutus (YK-6).

- o0menpodeccuoHaANbHBIC KOMIETEHIMH:

® CIoCOOHOCTE M TOTOBHOCTh K OpraHM3allMM U IPOBENCHUIO (yHIAMEHTAIBHBIX W MPHKIATHBIX
Hay4YHBIX HCCIEI0BaHUM B 00JacTH XuMu4eckux texHomnornii (OITK-1);

e BlaJieHHE KyJIbTYpOoH HAy4HOTO MCCIEOOBAHUSA B 00JACTH XUMHUYECKHUX TEXHOJIOTHH, B TOM YHCIIE C
HCITOJIb30BaHUEM HOBEHIINX HHYOPMAIMOHHO-KOMMYHUKaIMOHHbIX TexHomoruii (OTTK-2);

® CIOCOOHOCTH M TOTOBHOCTh K aHANH3y, 000OIIEHHIO U IMyOIMYHOMY NIPEICTABICHHIO PE3yJIbTATOB
BBIIIOJIHEHHBIX HayuHBIX uccienosanuii (OIIK-3);

® CrnocoOHOCTH W TOTOBHOCTH K DPa3pabOTKE HOBBIX METOIOB HMCCIECHOBAHHMS M MX IPUMEHEHUE B
CaMOCTOSATENIbHOM Hay4YHO-HCCIENOBATEIbCKOM AEATEIBHOCTH B OOJIACTH XMMHYECKOH TEXHOJIOTHH C
y4eTOM NpaBui cobmoaenus aBTopekux npas (OITK-4);

® CrnocoOHOCTh M TOTOBHOCTH K MCIONB30BaHHUIO JIabOpPATOPHOM M HHCTPYMEHTAILHOM 0asbl s
nostyyeHus HaydHbIX gaHueix (OITK-5);

® TOTOBHOCTh K IIPENOJAaBaTENbCKOM JEATENbHOCTH IO OCHOBHBIM 00pa30BaTeNbHBIM MPOTrpaMMam
BEICIIEr0 oOpasosanus (OITK-6).

npodeccnonanbubiMu kKomnerenuusamu (ITK):

HAY4YHO-HCC/IeA0BATE/IbCKAA JeATe/JIbHOCTE:

®  CIOCOOHOCTEH K CAMOCTOATENFHOMY MPOBEJCHUIO HAYYHO-HCCIEI0BATENbCKOM paboThl M MOMYUYEHHUIO
Hay4HBIX PE3YJIBTATOB, YOBJIETBOPSIOIINX YCTAHOBICHHBIM TPEOOBAHHAM K COJEPIKaHHIO TUCCEpPTaLliii
Ha COUCKAHHE YYEHOHM CTEIeHM KaHAWJaTa HayK II0 HampaBIeHHOCTH (HAyYHOW CHEMAIBHOCTH)
05.17.02 TexHonorus pefKuX, pacCesHHBIX M PaHOaKTHBHEIX 35eMenToB ([1K-1);

® TOTOBHOCTh IIPEJICTAB/IATH HAYYHBIE DE3yNIbTAaThl [0 TEME IHUCCEPTAlMOHHOM paGOTEI B BHIE
nyOnukanuii B pENEH3MPYEMBIX HAyYHBIX M3[JaHHAX, IOKIAIO0B HA HAy4YHBIX KOH(EpEeHIHUsX,
PELICH3UPOBaTh U PEJAKTUPOBATh HAyYHBIE CTaThH B OONACTH TEXHOJIOTHH DPEIKUX, PACCESHHBIX H
pannoakTHBHEIX 21eMeHTOB (ITK-2);

® CIOCOOHOCTE M TOTOBHOCTH OCYINECTBIATH HEATENBHOCTD, ~HAMpPABIEHHYIO Ha MOATOTOBKY U
TOJIy4eHHE HAYYHBIX TPAHTOB U 3aKO¥eHHs KOHTpakToB 1o HUP B obmactu B 061acTu TeXHOIOTHH
PEIKHX, PACCESHHBIX U paJHoaKTUBHBIX dnieMeHTOB (ITK-3).

negarorunvdecKasi 1esiTeJibHOCTh:

® CIOCOOHOCTH M TOTOBHOCTH K MENArOTHYECKOH MAEATeNBHOCTH B 00NacTd npodecCHOHaTbHOM
MOATOTOBKM B 00pa3oBaTeNbHBIX OpPraHU3alUsiX BBICIIEr0 OOpPA3OBAHUSA, JONOJHHTEILHOTO
npodeccuoHaNIbHOro 06pa3oBaHus, TPOhEeCCHOHATFHBIX 00pa30BaTeNbHBIX opranusanuax (IK- 4);

® CmOCOOHOCTH OCYINECTBIATH Pa3paboTKy 0Opa3OBAaTENBHBIX MPOTPAMM M Y4eOHO-METOIHYECKHX
Marepuanos (ITK-5).

1.2.1. ®opma npoBeaeHusi rocyIapCTBEHHOr0 9K3aMeHa
["ocynapcTBeHHBII 9K3aMeH MPOXOJUT B YCTHOM opme.



1.3.TpynoeMKocTh rocy1apcTBeHHOH HTOroBOI ATTeCTALUH
OO1mas TpyJ0eMKOCTh TOCYIapCTBEHHON HTOTOBOM ATTECTAIIMH COCTABISET 9 3.€.

I'HA (Meponpusitue) Cemectp Seero’ | Roumern Henenu
4acoB 3. €.
['ocynapCTBEHHBIN 3K3aMeH 8 108 3 2
Hayunpif nokmam 00  OCHOBHBIX — pe3yibTarax
MOATOTOBJIEHHOM Hay4YHO-KBATH(DUKAIIMOHHON paboThI 8 216 6 4
(muccepraium)

1.4.Bpemsi npoBeaeHHs rocy1apCTBEHHO HTOrOBOM aTTecTalHH
Wrorosas rocynapctseHHas arrecTanms nposomutcst B VIII ceMecTpe B CPOKH, YCTAaHOBIICHHEBIE
y4eOHO-TIPOU3BOCTBEHHBIM I'PadHKOM, YTBEPKACHHEIM B YpDY.

1.5.Tpebosannus kK npoueaype rocyaapcTBeHHOIl HTOroBoM aTTecTAIUA

TpeGoBanus K MOPANKY IVIAHMPOBAHHS, OpraHU3alUuK U nposeneHus [MA, k cTpykType U bopme
JOKyMeHTOB 110 opranusauun ['MA chopmymupoBansl B yrepxkaeHHON B Yp®DV 10KyMeHTHPOBAaHHOM
npouenype «IIOJIOJKEHUME o nopsake mnpoBeleHHS TIoOCYIapCTBEHHOH WTOrOBOM AaTTeCTalHy
00y4JaroluXCsi 0 NpOrpaMmaM TIOJATOTOBKH HAyYHO-IIEAAarorM4ecKuX KaapoB B -acIHHPAHTYpPE B
Ypansckom (enepatbHOM yHUBEpCHTETE UMeHH niepBoro Ipesunenta Poccuu B.H. Ensiunay.

1.6.TpeGoBanusi k oueHHBaHHIO pe3yabTaToB ocBoenus OII B paMkax rocyaapcTBeHHO
HUTOroBOi aTrTecTaunu

OObexTHBHAs OLIEHKA YPOBHS COOTBETCTBHUS PE3yJILTATOB 00ydeHHs TpeGOBaHHAM K 0cBoeHuto Ol
obecrieynBaeTcsl CHCTEMOH pa3pabOTaHHBIX KpHTepHEB (TOKa3aTeNelf) OLEHKH OCBOCHHS 3HAHMH,
C(hOpPMHUPOBAHHOCTH YMEHHUH U OIBITA BHINOJIHEHHA IIPO(eCCHOHATBHBIX 3a/1a4.

Ilpu cpave rocynapcTBEHHOrO 5K3aMeHa OOYYAIOIMMCS BBICTABIAIOTCS OIEHKH: KOTIHUHON,
«XOPpOIIOY, «YIOBJIETBOPHTENLHOY H (HEYIOBICTBOPUTEIBHOY,

Onenxa "OTJIMYHO" BeICTaBNAETCS aCHUPAHTY IIyGOKO M MPOYHO YCBOMBIIEMY MPOrPAMMHBIHN
Marepuai, U3JararoleMy ero rmocjae10BaTeIbHO, HCYEPIIBIBAIOIIE, IPAMOTHO U JIOTHYECKH CTPOIHO.

Onenka "XOPOIIO" BeICTaB/is€TCS aCIMpaHTy, TBEPAO M MPOYHO 3HAIOIEMY MPOrPAMMHBIN
MaTepHall U MO CYIECTBY M3jaratolieMy ero. Jlansl NpaBHIbHBIE OTBETH HA BOMPOCHL, @ B OTBETaX Ha
OWJIeT U Ha JOMOMTHATENBHbIE BOIIPOCH! ACIIUPAHT HE JIOYCKAET CYIIECTBEHHBIX HETOYHOCTEH.

Ouenka "YIOBJIETBOPUTEJIBHO" BbicTaBisieTCs acIHpPaHTY, KOTOPBIL 3HAET OONBIIYIO YacTh
IPOrpaMMHOTO MaTepuala, HO J0IMyCKaeT HETOYHOCTH, HEOCTATOYHO MPAaBHIIbHBIE (POPMYTHPOBKH.

Ouenxu "HEYJIOBJIETBOPUTEJIBHO" 3aciyuBaeT acnupaHT, OGHAPYKUBIIMI 3HATHTEIHHBIC
npobesibl B 3HAHUH NPEIMETOB, NOTyCTHBINN IPHHIHIHAIBHEIE OIMOKU MPY PEIICHHH IPAKTHYECKUX
U CUTYallMOHHBIX 3a/1ad.

1.7. TpeGoBanusi K OUEHHBAHHIO Pe3yJLTATOB OCBOEHHs 00pa3oBATENbHOI MPOrpaMMbl B
PaMKaXx rocy1apcTBeHHONH HTOroBoii aTTecTaluN

ObbexTHBHAs OLEHKAa YPOBHS COOTBETCTBHS PE3YNHTATOB OOYYeHHS TPEGOBAHHSM K OCBOEGHHIO
00pa3oBaTeNbHON MpOorpaMMBbl 0GECTIeYHBACTCS CUCTEMOH pa3paGOTAHHBIX KPHTEPHEB (mokazareneir)
OLCHKH OCBOCHHMs 3HAHWH, CHOPMHUPOBAHHOCTH YMEHHH M OIBITA BBIIOJHEHHS MPOQECCHOHATIBHBIX
3amad.

Kputepun  OmeHKH  yTBepXKAEHHI  Ha  3acedaHMd  y4eGHO-METOAMYECKOrO  COBETa
OH3UKO-TEXHOJIOTHYECKOTO HHCTUTYTA, PEATH3YIOUIET0 06pa30BaTeIbHYIO nporpammy, ot «11» ampens
2016 r., mpoTokon Ne 8.



2. TPEBOBAHMS K COAEPXKAHUIO I'OCYIAPCTBEHHOIA HUTOTr0OBOM
ATTECTALIMH

2.1. TocynaperBennsrii sx3amen

locynapcTBenHbli sx3amen 1o HanpasieHuo - 18.06.01 «XuMuyeckas TEXHOJOTHI» COCTOMT U3
ABYX 4acTedt (Tpu Bompoca B Guiere). I'ocymapcTBeHHEIN sK3amen IIPOXOIUT B ycTHOH ¢opme. Ha
IK3aMCHE aCITHpaHT-BBITYCKHHK COAEPKATENTLHO PACKPBIBAET BONPOCH GUNIETa: - 9acTp | - JIBa BOIIPOCa,
COOTBETCTBYIOIIMX HANPABICHHOCTH H HAYYHO-MCCIEOBATENLCKOM NeSTeBHOCTH acrmupaHTa; - 4acTh 2
- 3aJlaHusd, BBUABILIIOIINE TOTOBHOCTh K  CAMOCTOSTENBHOMN HAy4HO-HCCIIENOBATEILCKON U
Nearoru4ecKoil IesTeIbHOCTH 110 HAllPABJISHHIO [OArOTOBKH.

2.2.TemaTuka rocy1apcTBeHHOI0 dK3aMeHa
Yacrs 1.

1. Omnpenenenne mnomsTHs «penxuit smeMeHT. OcHOBHEIE 06MacTH TpHMeHeHHs PenKux
METaJLIOB,

2. O0mas XapakTepUCTHKA PEIKAX METAIOB | IPYNNEL IEPHOIHYECKOM CHCTEMBI 3JIEMEHTOR.
JIutuii. ®usnueckue u xuMHIecKHe CBOMCTBA THTHS H €ro coenuHeHuil. [Ipumenenue nuTHs u ero
coenunennii. Coemuuenns mutus. Okcun u THAPOKCHI suTHs. CONMM JUTHS, X HCIOJNB30BAHHE B
TEXHOJIOTHH. CrocoObl MOMyYeHHS H XHMHYECKHE CBOMCTBA OKCHZa ¥ THApOKcuaa JUTHS. CHIpheBbIe
HCTOUHHKH 1 MUHEpasibl UTHA. OGoramenne MMTHeBbIX py. CepHOKHCIOTHEL Cocod nepepaboTku
JUTHEBBIX KOHUEHTpaToB. Illenounoii cnoco6 nepepaGorku cnogymena. [lonmydyenue merammuueckoro
maTHs. Crioco6s! pag UHUPOBAHHS METAITHYECCKOTO JTUTHS.

Merannorepmudeckoe BoccTaHOBIEHHE B NPOU3BOJCTBE pEAKHX IIEJOYHBIX METAJIJIOB.
OIIEKTPONH3 pACINABNEHHBIX CONEH Kak CIocod HIPOHU3BOACTBA PEAKHX IIEJOYHEIX METAJLIOB.
OcHoBHbIE 061aCTH TTPAMEHEHHUS pyOunus, nesus u ux coeamneHnit. OKCHIB! 1 THAPOKCHUIBI pyOHIHs
M LE3Ms: CIOCOOBI MOMYYeHHs W XHMMHYecKHe CBOifcTBa. Cony pyOMIMs U 1e3Hs, MCIONB30BAHUE B
TCXHOJNIOTHH. MeTonbl pasmeneHuss pyOumus H 1e3us. ChIpbeBEIE MCTOYHMKH pPyGHIUS W IE3WS.
VisBnedenne pyOumns W 1e3Hs U3 JEMHIOTHTOBBIX H CIIONYMEHOBEIX KOHIEHTpartoB. [lepepaGoTka
TOJUTyIIHTA KHCIIOTHBIM METOOM. [IpoH3BOACTBO MeTaIHYeCKUuX pyOumus u uesms.

3. OusmMYecKHE M XHMHYECKHE CBONCTBA Oepumnasa.  Munuepans Gepuimms. CripbeBrle
HCTOYHUKH Oepmius. Metonsl obGoramieHus Oepuimmiiconepxkamux pyu. [lonydenue Gepumnus
SJICKTPOJIM30M paciiiaBoB conei. Ilonyuenue meramiiueckoro OepHILTHS METOIaMH MeTaToTepMHUH.
[Tonyuenne oxcuma Gepummas. Iomydenne dropuna u xinopuma Gepumims. Cynpdatsiii croco6
BCKPBITHS GEPUIIOBOTO KOHILEHTpaTta. OTopuaHE Ccrocos BCKPBITHS OEpHJIIOBOrO KOHIIEHTpATa.
Merozsr padunnpoBanus Gepuimius. [Momyyenne meranmuueckoro Oepuinusa. ITonyyenue Gepmumms
BBICOKOH YMCTOTBI. DIIEKTPOIHTUUECKHE CIIOCOOE NOJTyYeHHs GepHILTHHCONEPKAIIMX CTIIABOB.

4. O61mas XapaKTepHCTHKA PeIKO3EMETBHBIX SIEMEHTOR: UCTOpHYecKas crpaBka. Dusnyeckue u
XHMHYECKHE CBOHCTBA PENKO3EeMeNbHBIX MeTauioB. O6mas XapaKTEePUCTHKA XUMHYECKHUX COEMHEHUH
P33. Munepans P33. Honusie pynmel Ilonydenne xoruentparos PEIKO3EMENIBHBIX 3JIEMEHTOR
MeToxamMH oforaleHus.

IIpumenenue penxnx MeTamioB B Texuuke. Mcmons3opanme PEIKHMX METaJUIOB B HHHOBAIL[HOHHOMI
suepreruke. Okcunpl P33 kak BeIroparomme n06aBKu k SZIGPHOMY TOILTHBY.,

Oxcunmel ¥ rumpokcumsr P32, KapGonatel, cymbharer, muTpatl, okcanars: P3D. XIIOpUALI U
$ropuzst P33. [Tonyuenue xnopuos P3M. [Tomyuenue dropumos P32,

IlepepaGotka nomapura: BekpbiTHE JloTiapuTa XJI0pHpOBaHHEM B pacmiaBe coiell. IlepepaGoTka
JIOTIapUTa: TiepepaboTKa IulaBa XJIOPHIOB. lonygenne kapGomator P3D. Cumres IIOJIUPUTOB.
IlepepaGoTka anaTuTa: a30THOKMCIAS CXeMa.

[lonyyenue xonuentparos P3D, CTpoHIus U (ropa. Pasnenenue P33 Meromamu celeKTHBHOIO
OKHCJICHHA-BOCCTAHOBNICHHS. Brinenenue uepus. Metogsl oTnenenus €BpONHUs OT CyMMEI P30,
Pasnenenne P33 MeromaMu HOHHOIO obMeHa. DmoeHTHas xpomororpadus. Pasznenenne P32
METOJlaMi MOHHOro obmeHa. DpoHTaNbHAS Xpomororpadus. Pasnenenme P3D meromamu HOHHOrO
obmeHa. Britecuurensuas Xpomotorpadus. Pasnenenue P39 metonamu 9KCTPAKIIHH.



OcoGennoctn  ammapatyproro odopmiteHns XpomoTorpaguyeckoro  paszenenns P3M.
Hcnonssyemsle skeTparentsr u nx XapaKTepUCTHKH. IlpuMenenne Bbicanupateneil B TexHoMOruH
pasznenenus P3M. Ocobennoctu anmnapaTypHOro 0(QOpMIIEHHS SKCTPAKIIHOHHOTO pasnenenus P35.

Cxembl momnoro pasmenenus P3D. IlpoussonctBo coemumennit P33  Bricokoi YHUCTOTEL:
OKCallaTHasi OYHMCTKA, OKCTPAKIHOHHAS OYKHCTKA, XUMUKO-COPOLIMOHHAS  OYMCTKA. [Monyuenne
KOMIAKTHBIX METAa/UIOB METOJOM IOPOLIKOBOM MeTalyprui. Bakyymuas mmaskxa P3M. Bakyymnas
auctuiusnus P3M. .

5. upkonwuit u rapumii. Hupkonuiit u rapuuii B npupone. Ob6mue cBemeHus. Hcropus oTkpeITHSL.
@usuyeckue cpoiicTsa UMpKOHHUS ¥ raguus. M30Tonsl uupkonus u rabuus. Xumudeckne croiicTea
UUPKOHHA U TadHus. MexaHudeckue cBOicTBa mupkonus. Kopposnonusie XapaKTepUCTHKH UPKOHHS,

IIpumenenne nupkonus u radHHUA: METALTBI, OKCH/IEL, COEIHHEHHS, IupkoHuii u ero cruassr kax
KOHCTPYKIIHOHHbIE MaTepHUallbl AaTOMHBIX PeakTopoB.

Bornpocsr sxonomuku: nponssoncteo u N0TpeOeHNe UMPKOHUS 1 radHus.

Oxcunmsle, rUAPOKCHIHEBIE COETHHEHU. Bsanmoneiictene mupkonus u raQHUs ¢ KHCIOPOIOM,
a30TOM, BOZOPOZIOM, YIIIEPOJIOM, KHCIIOTAMH, IEI0OYAMH. Cnoxnbie oxcupr. Lupkon u radHOH,

Cosu KHCITOPOHBIX KHCIOT: CYIb(haThl, KapGOHATEI, HUTPATEL, docdater. anorennms: LU PKOHUS
u radHHUL

IIpomemunennsle  Munepass: UUpKOHUSA U rapuus. Baxkueiimue MECTOPOXIEHHUS M 3arackel
IupkonHs. O6oralenue MHPKOHUEBHIX DPYyA: cXeMblI oborameHus. )

Ounctka GannenenToBsIx KOHLICHTPATOB Oe3 pasnoxeHus. OGKUrOBO-MarHUTHAS H 00XKHroBO-
KHCJIOTHAsA cXema nepepaboTku OamienenTa,

IIpsmere crocoGer nepepaboTKh NUpKOHA. BeKpoiTHe [MPKOHA CIIEKaHHeM C MenoM. BekpriTue
[IHPKOHA CIIIAaBICHUEM KOHIIEHTPATOB C COHOH. )

Kucnorroe Bhinenaunsanue u3pectkonex 1 COMOBBIX POJYKTOB PA3JIOKEHHS. )

BcekpriTie nupkona crasnermem KOHICHTPATOB ¢ KpeMHEPTOPHAOM Kamus. Brimenaunpamme
¢ropunHbIX crexos mocie BCKPBITHS MPKOHA CIIABIEHHEM KOHIIEHTPATOB ¢ KpeMHEDTOPHIOM KaTHs.
Beinenenue uupkonus wus PaCTBOPOB II0CJEC BEIIENAYMBAHHA B BHAE TEXHHYECKUX KpPHCTaIIIOB
ropumpkonara. Beiienenue LMPKOHHS M3  pacTBOPOB [OCHE BBINEIAYHBAHHS B BHJIE
KpucTajioruapara cynbara. Beiienenue mupkonus us PaCTBOPOB IIOCIE BHILIENAYUBAHUSI B BHIC
OCHOBHOTO Ccynb(ara.

XJOpHIHAS TeXHONOrHs BCKPBITHS IEPKOHUHCOEPKAIIMX MUHEPAoB. Brinenenye UHPKOHUS U3
TIPONYKTOB XJIOPHPOBAHHS. Bhinenenne nupkonms us PAaCTBOPOB TIOCNIE BBINIETAYNBAHHS B BHIE
OKCHXJIOpHJIA.

Pasnenenne nmpkonns u raQHus  MeTomoM Ipo6HO NepeKpucTam3anuy. Pasnenenue
IMPKOHHUS M Fa)HAS METOZOM SKCTpakuuu. Pasyenenue IHPKOHHA U Ta(QHHS METOLIOM PeKTHDUKAIIHT.

OJEKTPOIIN3 [IMPKOHHUS U3 XJIOPHAHO-(TOPHHBIX PACIIABOB: BELIENCHHE METANTA H3 KaTOAHOI'O
TPOAYKTA. DNEKTPONIM3 LHPKOHHS W3 XJIOPHIHO-(QTOPUIHEIX pACIIIABOB: YJIaBIMBAaHHE, OYHCTKA
dHOIHBIX rasoB. OJIEKTPONH3 IHPKOHHS U3 XJIOPUIHO-PTOPUIHEIX  pacIuiaBos: anmaparypa.
OIeKTpoMTHYECKOE MOy YeHHe radHUs U3 XJIOPHAHO-YTOPUAHBIX PacIiaBoB. DIEKTPOIMTHYECKOE
NOMyH4eHUE raHUs U3 XJIOPUIHBIX PACILIABOB, ONEKTPOHHO-Ny4YeBas M/IaBKka LIHPKOHHA. DNEKTPOHHO-
JyueBas MiaBKa radHus.

6. Topuii: o6mue cBenenus. Wcropus oTtkpeiTHs. CrIpBeBEIE HCTOUHHKH Topus. Ousnueckue u
XHMHYECKHE CBOHCTBA Topus. M3oTomsr Topus. Merons: TNOJIy4CHUSL TOPHS, LMPKOHHS U radHus.
Merannorepmuyeckne metomsr TIOJTyYCHH S METAJLIIOB: OOIIHE TTOT0KEH S,

Boccranosnenue oxcrmnon Topus, P3M, nupkounus u raduus: KampnuerepMus. Boceranosnenne
OKkcunoB P3M: nantanoTepmus, HaTpUETEPMHSI.

BoccranoBnenue nBoiHbIX bTopumos TOPHUS, UHPKOHHUS U TadHuS,

Boccranosnenue dropunos Topus, P3M, mupkonus u rapmus: KaJIbIIHETEPMHS,

Boccranosnenue xnopunos IMPKOHHSA M TaHUs: MarHHETEPMHSI.

DJeKTponuTHYeCKOE IIOJYYCHHE TOPHS. DNEKTPOIUTHUECKOE nonaydenne P3M u mummerania.
BHeKTEOHHTquCKoe padunupoBanne P33, Topus, UHMPKOHHUS U radHus.

Vomunnoe padpunuposanue Topust. Moxummoe paQuHUpOBaHIE MPKOHUS U raguus.



DNIEeKTPOHHO-IYroBas IUIaBKa TOPHUS, IIUPKOHUS U TadHUSL.

7. Xumudeckue cBoiictBa BaHaaus. Okcuzpl BaHaaus. Banagarel. Banaguessie 6poH3HL.

[TpoMBIIIEHHEIE CHIPEEBBIE UCTOYHUKY BaHA/IUs, IIPUHITHIIEI UX IIepepaboTKH.

[lepepaOoTka KapHOTUTOBEIX U TIOSMYHHUTOBEIX PYII.

XHUMH3M IIPOIECCOB MOIYYECHUs BaHAAUNCOAEPIKALIET0 YyryHa U AeBaHATALMH.

[lepepaboTka KOHBEPTEPHBIX IITAKOB IIyTEM OKHUCIUTEIBHOTO OOKHIa C CHIBBHHUTOM.
ITepepaboTka KOHBEPTEPHBIX IIJIAKOB IIyTeM OKHCIUTENbHOro obxura c comoi. IlepepaGorka
KOHBEPTEPHBIX IIUTAKOB IyTeM OKHUCIHUTEIBHOTO 00)KUTa C U3BECTHIKOM.

Croco65! nonmyuenus ¢peppoBaHanys U GpeppoHHoOHSL.

[IpoMBIIIIEHHBIE CBIPHEBBIE MCTOYHMKM HUOOHMS M TaHTana. OCHOBHBIE MHHEpPAIbl, PYAbl H
MmecTopoxkaeHus. CoIpbeBble HCTOUHHKN HHOOUA B Poccun u mupe. Oboraiierne TATAaHOMAarHeTHTOB.

[lepepaGoTka KOJIyMOUT-TaHTAIMTOBOrO KoHIeHTpata criaBieHneM ¢ NaOH. IlepepaGotka
KOJIyMOUT-TaHTaIUTOBOTO KOHIEeHTpara craBnenueM ¢ KOH. IlepepaboTka KomyMOUT-TaHTATHTOBOTO
KOHLIEHTpaTa C IIOMOIIBIO IUIaBUKOBOH KUCIOThL. CepHOKHMCIOTHas cxema mepepaboTka KOoIyMOHT-
TaHTAJIMTOBOI'O KOHIIEHTpATa.

Crnocobrl pasnenenus HHOOUSA U TaHTalda. PexTudukanuoHHOE pasfencHHe HHOOHMS W TaHTad.
[Tpou3BOJCTBO OKCHIOB HHOOHS U TaHTasIa.

Mertamorepmudeckue crnocodel nomrydeHus VB-meramion. Ilonyuenme Banamus, HuoOOUS u
TaHTala METOJAaMH TOPOUIKOBOH METAUTYprHH. OJEKTPOXHMMUYECKHE Crnocolbl monyuenus VB-
METAaJLIOB.

BakyymHble METOOBI B  TEXHONOTMH paduHupoBaHus VB-meramnoB. Ocobennoctu
pa¢unupoBanus VB-meranioB BakyyMHBIMH MeTogaMu. Monunnoe pagunuposanue VB-MeTauios.

8. CoBpeMEHHOE COCTOSIHME CBIPhEBOTO pPBIHKA ypaHa. TeHIEHIMH U KOHBIOHKTYpa pa3BUTHS
IIPOM3BOJICTBA U MOTPeOIeHUS ypaHa U TOpHSl.

IToBeneHye ypaHa B FEOXHMHUYECKHX IpoIeccax 00pasoBanust ¥ MeTaMop(u3Ma FrOpHEIX TTOPOI.

[TpoMmemiieHHBIE METOIBI IIOTY4eHHs ypaHa. KucinoTHoe paznoxeHue pya U KOHLUEHTPATOB ypaHa
U TOpHs. BCKphITHE YIIIEpOJACONEpKAIUX PYIAHBIX MAaTEepUalioB XJIOPHPOBAHHEM. ABTOKIIABHOE
BBILIEJIAYHBAHHE ypaHa U3 PyIHBIX MaTEPUATIOB.

CoenuHeHuss ypaHa M TOpHS, MCIIOIB3yEMbIE UII WX OYHUCTKH OCAJUTENBHBIMH METOIaMH.
OKCTpaKIMOHHBIE MPOLIECCHI B TEXHOJIOTHH YpaHa U TOPHSL.

DIEKTPOIIMTHYECKOE BBIICICHUE THOKCH/IA YpaHa 3 pacIlIaBIeHHBIX COJIEBLIX cMecei.

Knaccnukanus u XxapakTepHCTHKH c11oco60B noyueHus TeTpadTopraa ypasa.

OnexrponuTHyeckoe paduHUpoBaHUE ypaHa W Topus. JlermpoBanue u nuThE ypana. CriaBbl
ypana. Mexanudeckas 06pab0TKa METAIIMYECKOTO ypaHa.

9. Ponp snepHOM 3HEpreTMKM B pPa3BUTHM oOmiecTBa. TOMIMBHBIE MaT€pUaNbl B SIEPHOM
sHepretrke. OCHOBHBIE NPOOIEMBI H COBPEMEHHOE COCTOSIHUE 0e30MacHOCTH MPEANpPUATHH SIEPHOrO
TOILTMBHOTO UK/ Poccuu.

KoHcTpyKkimoHHas cxeMa SIepHOH SHepreTuyeckoit ycraHoBku. Kiaccuukanus U BHIEI
SAZIEPHBIX peakTopoB. Pusnyeckne OCHOBHI PabOTHI SAEPHBIX YHEPreTHYECKHUX YCTaHOBOK. Mcxommble
Martepuanel Uil MPOW3BOJACTBA SAEPHOro TOIIHMBA. OCHOBHBIE -BHIBI M XapaKTEPHCTHKU SIIEPHOTO
ToruuBa. CriocoObl pa3zieneHus U30TOIOB ypaHa.

[lToBenenue sAaepHOrO TOMIMBA NpH 00myueHuH. YpaH-232 W ero BIMSHUE HA paJUalliOHHYIO
00CTaHOBKY B s1IEpHOM TOILUTMBHOM IHKJIE. BiusHue riyOHHBI BEITOPAHHUS U BELIEPKKH 0OIYYEHHOTO
AIIEPHOrO TOIIJIMBA HA €T0 XUMHUYECKUN 1 U30TOMHBIN COCTaB.

IlepcriekTHBHBIE TOTIMBHBIE IUKIIbI SHEPIETHUECKHIX PEaKTOPOB.

10. TennoBBIAENAIONIME 3JIEMEHTH SAEPHBIX peakTopoB. OGOJOYKH  TEMJIOBBLAEISIONINX
57IEMEHTOB. XapaKTePUCTHKH TEIUIOBBIIEIAIOMHMX 3IEMEHTOB U TEIIOBBIAEISIOMUX COOPOK.

CrocoOpl  TOJyYeHHs] OKCHUIHOTO KepaMH4ecKOro simepHoro TtorurkBa. Crocobbl MONydeHus
CMEIIaHHOTO OKCHIHOro TOIMBa. CrocoOkl MoMydeHus: HUTPUAHOTO TOIUTHBa. CI0COObI MMONyYEeHUs
METATHYECKOr0 TOILIHBA.

Kapbumuoe tommiBo u cmocobsr ero momyuenus. CHYII u CHVYII-H Tommmso. TomnmuBHbE
KOMITO3HIIHH JKHIKOCOJIEBBIX peakTopoB. [lepcrieKTHBHBIE BHIBI SIEPHOTO TOIIHBA.



Cocras OSIT pasnuyHOro THIA SAEPHBIX SHEPreTHUECKHX YCTaHOBOK. OOIias XapaKTepHCTHKa
nporueccoB BCKpeITHs oTpaboraBmux TBOJlos. IToBenenue ocHoBHBIX kommonentoB OSIT (ypana,
[UTyTOHUS U HENITYHHS) B a30THOKHUCIBIX pacTBopax. Kputuueckue nmapaMeTpel BOAHBIX CHCTEM.

Perenepanus ypana u mayToHus u3 orpaboraBumx TBOJIoB smepHsIX peaktopos. PaspaboTka u
nepcrekThBbl uenonb3oBanus DUPIC-rexnonoruu. IToenenne ocuoBHbIX KommonentoB OST (ypana,
IUTyTOHUS U HENTYHHS) B @30THOKHUCIIBIX PaCTBOPAX.

Ocamurensuble MeToasl nepepabotkn OSIT. Dkcrpakumonnsle Metonsl nepepabotku OSIT.
®ropunHo-razossle TexHonoruu pereHepanun OST. ITupoxumuueckue crocobsl nepepaborkn OST.
Hcnons3oBanue >xunkux coneid u MmerawioB npu mepepabotke OSIT. IlepepaGoTka HHTPHIHOTO
SJIEPHOTO TOILTHBA.

DpaKUHOHUPOBAHUE W TPAaHCMyTallUs JONTOKHMBYLIMX PagHOHYKIHAO0B. DpakIHMOHMPOBaHUE
SZIEPHBIX ~ OTXOAOB. XpaHEHHE W 3aXOpPOHEHHE pAaIUMOAKTHBHBEIX OTXOHOB. XpaHEHHE U
TpancnoprupoBanue OAT ADC. :

OcHOBHBIE HANpaB/IEHUs COBEPIIEHCTBOBAHKS CYIECTBYIOUINX TEXHONOrHH mepepabotku OST.
Opranusanus 3aMKHYTOTO SIEPHOTO TOIUIMBHOTO Lukna. O6opynosanue st haGpUKAMK SIEPHOTO
torusa. ObopynoBanue ams pedabpukanns SAEPHOrO TOIMIKMBA.

Yacrs 2.

1. Ilpemnoxute u o6ocHyiiTe 00pa3oBaTeNbHEIE TEXHOIOIHH, CIIOCOOCTBYIOMIHE MOBHIIIEHHIO
KayecTBa 00pa3oBaHus (Ha IpUMeEpe OMHON M3 MMCLUIUIMH BALIEro HAIPABJICHUS NMOATOTOBKU yPOBEHB
OaxasnaBpuaTa, CIeMAIMTETa WK MarHCTPaTypPhI).

2. Ilpemnoxute ¥ 06OCHYHTe aKTHBHBIE METOIBI OOYYEHHs, CIIOCOGCTBYIOIIME MOBHILIECHHIO
KayecTBa 00pa3oBaHus (Ha NPUMEPE OMHOM M3 MMCLUIUIMH BALIErO HAIPABICHHS MOATOTOBKU YPOBEHb
OakanaBpHaTa, ClIeIHAIATETA UIIH MArkuCTPaTyphl).

3. Ilpennoxute u obocHyiiTe GOPMBI OpraHU3aALMK CAMOCTOATENBHON yIeOHOM NeSTeNbHOCTH
CTYJICHTOB, CIIOCOOCTBYIOIIME MOBLILEHHIO KayecTBa 00pa3oBaHus (Ha IPUMEPE OJHON M3 AUCLUILIHH
BAllIEro HaNpaBJIeHUs [IOArOTOBKH YPOBEHD OaKaaBpuara, CleHaInTeTa Wi MaruCcTpaTypsl).

4. Packpoiite ocobenHocTH cTpyKTypsl DOP, CrIoCOGCTBYIOMIErO TOBBILIEHHIO KadyecTBa
oOpa3oBanus (Ha NpHEMEpe ONHOM W3 MUCUMIUIAH BAIIEr0 HANPABIEHHS ITOATOTOBKHU YPOBEHB
OaxanaBpuaTa, CIeHATMTETa WIIK MArUCTPATYPhI).

5. Packpoiite ocobennoctu crpykTypsl OOII BeICHIero 06pa3oBaHHS B COOTBETCTBHH C
HarpaBJIeHHEM IIOATOTOBKU B aCIIUPAHTYpeE.

6.  Packpoiite ocobeHHOCTH M 06OCHYiiTe CTPyKTypy paGoueil MporpaMMbl AUCLHIUIHHEL B
COOTBETCTBHUH C HAIPABJICHHEM IIOATOTOBKH B aCIUpPaHTYPe.

7. PackpoiiTe OCHOBHBIC IIOIXO/BI K IIPOCKTHPOBAHMIO y4eOHOTO 3aHITHS B COOTBETCTBHHE C €TI0
THIIOM, (OPMOH, BOCHIUTATENBHEIM IIOTEHLHAIOM, COIEPKAHWEM ydueOHOU HH(pOPMAIMH (JIeKius,
CEMHHap, IPAaKTUYECKOe 3aHATHE, H Ip.)

8. Packpoiite u 00OCHYlTe NOIXOMBI K OLEHHBAHWIO PE3yJILTATHBHOCTH IPEIOJaBaTebCKOMN
ACATENBHOCTH 10 OCHOBHBIM 00pa3oBaTelbHBIM IIPOrpaMMaM BBICIIEr0 OOpasoBaHHs C Y4YETOM
BBIOPAHHOTO TPOQHIIS TOATOTOBKH.

9.  Packpoiite oco6eHHOCTH mpoLecca MOATOTOBKU M MPOBEICHHS PA3IMYHBIX TUIIOB 3aHATHIL B
BBICIICH IIKOJIC, B TOM YHCIIE HHTEPAKTUBHBIX (JICKIMS, CEMUHAP, [PaKTHYeCKas paboTa u Jp.)

10.  ObocuyiiTe MeTomBI M CIIOCOGEI TMATHOCTHKA YPOBHS COGCTBEHHOrO MPO(GECCHOHATILHOTO U
JIMYHOCTHOT'O pa3BUTHS.

1. Packpoiite conepkaHue 3TaloB IeJarOrHYeCKOro MOHHTOPHHTA H TIPEUIOXKHTE BAPHAHTHI
€ro HCIOJB30BAaHMs TPH IOArOTOBKE HIIM OIEHKE pe3yJbTaToB 00pa30oBaTENbHON HeATeNBHOCTH
CTYICHTOB.

12.  IlpenyoxuTe BapHaHTHI HCIIOIB30BAHHUS IPOBEIEHHOTO BaMM HAyYHOTO HCCIENOBAHUS npu
TIOJIrOTOBKE OaKalaBpoB (CIENMATICTOB, MATHCTPAHTOB) HanpaBieHus (B GOpMe CHENKYpCa, OTAeIbHBIX
TEeM, IPAKTHYECKUX U CEMHHAPCKHX 3aHATHH U Ip.)



13. Onpegenure, Kakue crocoObl 00pabOTKH M cucTeMaTH3alMyd HHGOPMALMK, OPUEHTALUH B
npodeccHOHATBHBIX HCTOYHUKAX HH(popMauu (KypHassl, caiiTel, 0Opa3oBareibHbIe IOPTAILI U T.J.) SIB-
JIs10TCS, Ha Bam B3rimsan, Hanbosiee pannoOHAIBHBIMH.

14. Ormenure BO3MOXKHOCTH HHGOPMAIIMOHHBIX TEXHOJOTHH B (OPMHPOBAHUH KOMIIETEHITHNA Y
CTYJEHTOB B COBPEMEHHOM 00pa30oBaTeIbHOM IIPOLECCE BBICIIEH IIKOJIBL. '

15.0neHuTe BO3MOYKHOCTH BHPTYaJIbHOM 00pa3oBaTeIbHOM Cpelbl KaK CPeICTBa KOMMYHHUKAIIHH B
npo¢ecCHOHANBHOI Ne1aroru4ecKoi NesTeIbHOCTH.

16. OOocHyiiTe BO3MOXHOCTH CHCTEMBI HOPMATHBHO-IIPABOBOrO  OOeclleueHHs  BY3a,
criocoOcTBYIOLIEeH TOBBIMIEHHIO KadecTBa 00pa3oBaHUS (HAa NpHMepe OJHOM W3 NHCIHIUIAH Ballero
HaIpaBJICHHs IOATOTOBKH YpOBeHb OakajiaBpHaTa, CliellHaJATeTa HId MaruCTPaTypPEbI).

17.  TlpemnoxxuTe cBOH BapHaHT OpPraHM3allMH B3aUMOJAEHCTBHS C KOJUIETAMH H COIHATBHBIMH
IMapTHEPaMH, B TOM YHCJIE HHOCTPAHHBIMH, IS PelICHUs! IPoOIeMbl pa3BUTHs 0OpPa30BATEIBHOMN CPeIBI
BY3a. .
18. Omnpenenure u  oOOCHyHTe CHOCOOHOCTM IIpemojaBaTels B  peaju3aludd  3a1ay
HHHOBALIHOHHOM 00pa30oBaTeIbHOM MOJTUTHKH BYy3a.

19. Packpoiite u oOocHy#lTe crocoObl (GOpMHUPOBaHUS pecypcHO-UHGOPMALMOHHOMN 0a3sl s
perienus npodecCHOHANBHBIX 3a1ad.

2.3. Hayunenii pgokaag o0 OCHOBHBIX pe3yjabTaTaX MOATOTOBJIEHHON  HAy4HO-
KBaMH(pHKAIHOHHOI paboThl (IHcCepTAIHH)

Hayunoe copepkaHue Hay4yHO-KBanUGHUKaLUOHHOK pabOThI acmupaHTa HOJDKHO YIOBIETBOPSTH
YCTaHOBJIEHHBIM TPeOOBaHHUAM K COACPIKAHHUIO AUCCEPTAllMi Ha COMCKAaHUE YYEHOW CTENeHH KaHIuaaTa
Hayk 10 BEIOpaHHOH Hay4YHOH CIIEHHATBHOCTH M MACIOPTOM CIEIHATBHOCTH.

B xoze mnpencraBieHuss HayyHOro [OKJIaza HpoBepseTcs CHOpMHPOBAHHOCTH KOMIIETEHIIMIA,
HEOOXOIMMBIX JUIsi IIPUCBOEHHUS BBITYCKHUKY acmMpaHTypbl kBanubukauuu «Mcenenosatens.
[IpenonaBarenb-ucCaea0BATENbY.

HKP nomxna OpiTe odopmieHa B COOTBETCTBUHM C TpeOOBaHUAMH, YCTAHOBICHHBIMHU
MunncrepctBoM  obpasoBanus u Haykum Poccuiickoit @enepanuu, HammcaHa —acIHMpaHTOM
CaMOCTOSTENLHO, 00J1afaTe BHYTPEHHMM €IUHCTBOM, COIEp)KaThb HOBLIE HAy4HBIE pe3yibTaThl H
TIOJI0KEHHS, BEIIBUTAEMbIE JJIs1 MYyOIMYHOMN 3aIIUTEL )

Hayuynoe copmepkaHuMe Hay4YHO-KBAIH(HUKAUMOHHON paboOTH acmupaHTa MOJDKHO YIOBIETBOPATH
YCTaHOBJIEHHBIM TPeOOBaHHSIM K COIEPXKaHMIO AUCCEPTAIlMi Ha COMCKaHHE YYCHOM CTENeHM KaHauaaTa
HayK 10 BBIODAaHHOH HAy4YHOM CHENMAIBHOCTHM UM IAaCHOPTOM  CHEHMATBHOCTH. HayuHo-
kBanuukanuonHas pabora (Hay4dHblil JOKIaL) ohopMiIsieTcss B COOTBETCTBHH ¢ TpebGosanusmu 'OCT P
7.0.11-2011 «/Iluccepramnus u aBTopedepat qucceprauuu. CTpyKTypa U npaBuia ohopMICHHSY.

Hayunblii fOKIan JOKEH UMETh CIEAYIOLIYIO CTPYKTYPY:

- TUTYJIbHBIH JIHCT;

- TEKCT HAy4HOT'O JOKJIaja;

- CIIUCOK JINTepaTyphl (IIpH HATHYHH);

- cnucok paboT, onyOIMKOBaHHBIX acnupanToM mo Teme HKP.

TexeT Hay4HOTO JOKJaa JOKEH COCTOATE U3 CIEAYIOLMX pa3aeoB:

- o0mmas xapakTepucTHKa paboTEhI;

- OCHOBHOE coJiepKaHue padoThI;

- 3aKIIIOYEHHeE.

Pasnen «OOmias xapakrepHCTHKa paboTEI» BKIIOYAaeT B ce0f CIENYIOIHE CTPYKTYPHBIE JJIEMEHTHI
(mompaszensl): aKTyaJbHOCTh TEMBI MCCJIEJIOBAHUS; CTENEHb pPa3pabOTAHHOCTH TEMBl MCCIIEIOBAHHS,
HeTH W 3aJa4d MCCIICIOBaHHs; Hay4yHas HOBHU3HA pe3yJbTaTOB; TEOPETHYECKas M MpaKTHYecKas
3HAYMMOCTh IIPOBEJIECHHBIX HCCIIEOBAaHUM, METOJOJOTHS M METONBl MCCIEJOBAHUA; IIOJOKEHHS,
BBIHOCHMBIE Ha ITyOJIMYHOE IIpe/CTaBlIeHHe; anpodalus pe3y/ibTaToB HCCleI0BaHus. B 3aBHCUMOCTH OT
0cob6eHHOCTeH U Ienelt HeceoBaH i B JaHHBI pa3aes MOryT ObITh BKIIOUEHEI APYTHE MOpa3Ieibl.



OcHoBHOE cozlepKaHKe KpaTKO pacKphIBaeT conepxkanue rias (paszaenos) HKP.

B 3axmroueHun U3nararoTcs pe3yabTaThl UCCIEI0BAHUS, PEKOMEHAIIMY U NEPCHIEeKTUBLI JabHen et
pa3pabOTKH TeMBI UCCIIEIOBAHUH.

Cniucox nuTepaTyphl BKIIOYAET INepedeHs OMOIMorpaguyecKux CCHUIOK Ha JOKYMEHTHI, Ha KOTOpEIE
€CTh CCBUIKM B TEKCTE HAy4YHOIO JOKiajna (MpH Haauyuu). B 3aBUCHMOCTH OT OcoOeHHOCTeH u 1eneit
HCCIIEIOBAHUH CTPYKTYpa CIHCKa JIMTEPATyphl MOXKeT OBITh MpE/ICTaBlieHa B BHIE OT/JE/IBHBIX CIIHCKOB
HCTOYHUKOB, JIUTEPATYypHl, pecypcoB ceTu «MHTepHeT» 1 T.1.

OcHoBHele Hay4Hble pe3ynbTaTtsl HKP acnupanta m0/DKHBI OBITH OIMYONIMKOBAHEI B PEIEH3UPYEMBIX
HAYYHBIX H3IaHUIX.

Hoxnan mo HKP nposogures my6auyHO, 10KEH HOCUTE XapaKTep Hay4YHOH JUCKYCCHH U HPOXOIUTH
B 00CTaHOBKE BBICOKOH TpeOOBATENBHOCTH, NPHUHIUINHAILHOCTH W HAy4YHOM OTHKH, IPU 3TOM
0OCTOATEIPHOMY QHATM3Y AOJKHBI MOJBEPTaThCs JOCTOBEPHOCTh U OOOCHOBAHHOCTH BCEX BHIBOJOB H
PEKOMEHJAIMK HAYYHOr0 U IPaKTHYEeCKOro xapakrepa, conepxkamuxcs B HKP. [IpomomkutensHOCTE
noxnana He 6onee 20 MUHYT.

3. OHEHOYHBIE CPEACTBA IJISI TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTH U
IMPOMEXYTOUYHOM ATTECTAIIIH
IlpumepHBIii MepedeHb KOHTPOJbHBIX BONPOCOB ISl MOATOTOBKH K aTTecTanuu (NposepsieMble
xomnerennuu OIIK-1, OIIK-2, OITK-3, OIIK-6, I1K-1, ITK-2, ITK-3, ITK-4, ITK-5):

1. OOurasi XapakTepUCTHKA PEAKMX METAIOB | rpynmel MepuOIMYECKOH CHCTEMEI 3NIEMEHTOB.
Jlutuii. Ousuyeckue U XMMHUYECKUE CBOMCTBA JUTHUS M €ro coeauHeHuit. [lpuMeHeHHe THTHS M €ro
coenunenuii. Coemuuenus mutus. Oxcun ¥ ruppokcuna jutus. COMH JTHTHS, UX HCIOJL30BAaHHE B
TeXHOJIOrHU. CriocoOBI MOTYYEeHUs U XUMHYECKHE CBOCTBA OKCH/IA U THAPOKCUIA JIUTHS.

2. MertannoTepMUYecKoe BOCCTAHOBICHHE B TIPOM3BOJCTBE PEOKHX INEIOYHBIX METAIIOB.
DIeKTpOIN3 PacIIaBIeHHBIX Ol Kak criocod MpOU3BOACTBA PEIKKX INETOYHBIX METAIOB. OCHOBHEIE
00nacTH npuMeHeHHs pyOumus, mesus ¥ ux coemuHeHuid. OKCUIBI U THAPOKCUIBI PYOHIMS U IE3Us:
Croco0BI MONyYeHH B XMMHUYECKHE CBOMCTRA.

3. Ousnueckue U XUMHYECKHe cBoiicTBa Oepuumisa. Munepainbt 6epusuivs. CrpbeBble HCTOYHUKH
Oepumuss. Metonel oboramenust Oepuiumuiicomepkamux pyA. Ilomyuenune OGepuiumds 3IEKTPOIHU3OM
pacmiasos conel. [Tomydenne Metannuueckoro Gepums METOAaMH METAJUIOTEPMHH.

4. IlpumeHeHWe pEIOKHX METANIOB B TEXHHKE. VICHONB30BAHME pEJKMX METAIOB B
MHHOBallMOHHON sHepreTuke. Oxenapr P3O kak Beiroparomue 106aBKH K SIEPHOMY TOILIUBY.

5. Oxcumsl u runpoxcunsl P33. Kapbonatsl, cynsdarsl, HuTparsl, okcanatsl P33, Xnopuasl u
¢Gropunsl P33. [Tony4yenue xnopunos P3M. Tlonyuenue dropumos P33.

[Tonyuenue koHueHTparoB P33, cTpoHums u ¢ropa. Pasmenenue P3D MeromaMu CeIeKTHBHOTO
OKHCJICHUS-BOCCTAHOBNEHUA. Brinenenne nepus. MeTonsl OTHENeHUs eBpoOmus OT CyMMEl P3D.
Paznenenue P35 meTtonamu noHHOro ooMeHa. DimoeHTHas XpoMoTorpadus.

6. Paznenenne P30 meronamu norHOTro o6MeHa. @poHTtansHas xpomoTorpadus. Pasnenenne P32
MeTOJlaMi HMOHHOro oOMmeHa. BriTecHutensHas xpomortorpadus. Pasnmenenwe P332  meromamu
SKCTPAKIIUH.

7. OcoberHocTn ammaparTypHoro odopMieHHs XpomoTorpaduuyeckoro pasaeneHusi P3M.
HWcnonb3yemple SKCTpareHTHl M WX XapaKTepUCTHKH. [IpuMeHeHHe BhICaaMBaTelell B TEXHOIOTHH
paszaenenust P3M. OcobeHHOCTH anmapaTypHOTo ohOpMIICHHS IKCTPAKIIMOHHOTO pasaeneHus P30,

8. Llupkonuit u rapuuit. [lupkoruii u raduuit B npupone. OGwmue ceenenus. VcTopust OTKPHITHSL.
Dusnyeckre CBOKMCTBA HMUPKOHMS W radHus. M30Tomsl uuMpkoHUs W ragHMsa. XUMHYeCKHe CBOHCTBA
LMPKOHUS U raduus. Mexanndeckue cBoiicTa IUpKoHUs. KOppo3HOHHBIE XapaKTepUCTHKH IIHPKOHHSL.

9. Topuii: o6ume cenenus. Vicropust oTkpeiTHS. ChIpbeBEIE HCTOYHHKH Topus. DH3mdecKue H
XHMHYECKHE CBOMCTBA TOpHs. V30Tombl Topus. MeTomsl MONydeHUs! TOpPHS, LHUPKOHUS ¥ radHuA.
MerannorepMudeckie METOIbI OIYYeH s METAIUIOB: OGIIIHE ONI0KEHHS.



10. Xumuueckue cBoiicTBa BaHamus. Oxkcuapl BaHanus. Banamatel. BanamueBbie OpOH3BL
[TpoMBIIUIEHHBIE CHIPbEBBIE HWCTOYHHKHM BaHamus, MpUHIUNBE ux nepepabotku. Ilepepaborka
KAPHOTUTOBBIX U TIOSIMYHUTOBBIX PYI.

11. CoBpeMEHHOE COCTOSHHE CHIPHEBOTO DPHIHKA ypaHa. TeHIEHIMHM ¥ KOHBIOHKTYpa pa3BUTHS
MIPOU3BOJCTBA U MOTPeONIeHUs ypaHa U TOPHS. ;

12. TeruioBBIACISIONIHE 3JEMEHTHI SIIEPHBIX peakTopoB. (OOO0NOYKHM  TEIIOBBIACIAIOIIUX
5JIEMEHTOB. XapaKTEPUCTHKH TEILIOBBIIEISIONUX 3/IEMEHTOB H TEIIOBBIACISIIOIINX COOPOK.

13.CocraB OST pa3nu4HOro THINA SAEPHBIX YHEPreTUYECKUX YCTaHOBOK. OOIIas XapaKTepucTuka
nporeccoB BekpbiTHs oTpabotaBmux TB3JIo. IloBemenue ocHoBHBIX kommoHeHTOB OST (ypana,
ILUTyTOHHS U HENTYHHUS) B @30THOKHMCIBIX pacTBopax. Kputuueckue napaMeTpsl BOJAHBIX CHCTEM.

14. Perenepanus ypana u miyToHus u3 orpaborasmux TBIJIoB snepHBIX peakTopoB. PaspaboTka
U nepcnekTuBsl uenois3oBanus DUPIC-texnomorun. [ToBenenne ocHoBHBIX koMmnoHeHTOB O T (ypana,
IUTyTOHMS ¥ HENTYHUS) B @30THOKHCIIBIX PACTBOPaX.

15. OcamurensHele MeTonabl mepepabotku OST. DxctpakumonHele MeTonnl mepepabotku OSIT.
@ropunno-razoBrle TexHonoruu perenepanuu OST. [Tmpoxmmudgeckue cmocoOrr mepepabotku OST.
Wcnonp3oBanue KUOKHX cojell u MerawioB npu nepepaborke OST. IlepepaboTka HUTPHIHOTO
SIIEPHOT0 TOILIUBA.

16. OpakHOHUPOBAHUE U TPAHCMYTAlLlUs JOJIMOXNKHUBYLIUX pa,uHOHyKJm,HOB. ®pakMoOHUPOBaHHE
SOEpHBIX ~ OTXOIOB. XpaHEHHE M  3aXOpPOHEHHE paJHOAaKTHBHBIX OTXO0JOB. XpaHEHHE H
tpancnoptupoBanne OSAT ADC.

17. OcHOBHbIE HAaMpaBJICHUS COBEPIICHCTBOBAHUS CYIIECTBYIOUIMX TEXHOJOTHH mepepaboTku
OST. Opranmsanus 3aMKHYTOTO SIEPHOrO TOIUIMBHOTO uukia. OGopynosanue mis (abpukaiuu
spepHoro TormBa. O6opynoBanue Uit peabpuKaluy sSAepPHOTO TOILUIUBA.

4. YYEBHO-METOANYECKOE U HHOOPMAIIMOHHOE OGECIIEYEHUE
T'OCYJAPCTBEHHOU UTOTIOBOM ATTECTAIINN

4.1. Pexomenayemas JuTepaTypa
4.1.1. OcHoBHas TUTEpPATYpAa

1. 3axreiim A. HO. OOmas xumuyeckas TEeXHOJOTHsA. DBBemeHnme B MOAETHPOBAHHE XHMHKO-
TEXHOJIOTHYECKHX IporieccoB. YueOHoe mocodue. M.: Jloroc, 2012. - 304 c.

2. Pwoxenxor J.W., Jléeuna B.B., [I3umsurypunu 3.JI. Hanomarepuanel. YyeOHoe mocobue. M.:
Bunom. 2010. 365 c.

3. Asnnpees ['.I'., llpsuenko A.H. BeeneHne B XUMHYECKYIO TEXHOJIOTHIO SIEPHOTO TOILIHBA: Y 4yeOHOe
nocobue. — Tomck: TITY, 2010. — 165 c.

4. TopronoB A.I'. Marematuyeckoe MOJCTHPOBAHHE TEXHOJOTMYECKHX IIPOIECCOB  BOJHO-
SKCTPaKIMOHHOK nepepaboTku saepHOro Tomausa: Yuebnoe nmocobue. — Tomek: TITY, 2011. — 237
4

5. YemeszoB B.A., bexeroB A.P., Bapanos M.B., Kapumos P.C. ObopynoBanue s ¢abpukaimu
siaepHoro Toruusa. — Exarepun6Oypr: «Atomaneprompomy», 2011, — 103 c.

6. Jlebener B.M. TexHonorus SAepHBIX MaTepHAIOB. 3alHMCKH TeXHoiora. — M.: MallHHOCTpOCHUE,
2011. 416 c.

7. UYemeszoB B.A., bexeroB A.P., bapanos M.B., KapumoB P.C. OGopynoBanue Ijis pereHepanuu u
pedalbpuxanuu saepHoro Tomnusa. — ExatepunOypr: «Atomaseprompom», 2011. — 145 c.

4.1.2. lonmonHUTEILHAS JIUTEPATYPA
1. Toncros E.A., TonctoB .E. ®U3NKO-XUMHUYECKHE T'€OTEXHOJIOTHH OCBOCHHS MECTOPOXKICHHUI
ypaHa u 3010Ta B Kei3suikymckoMm paiiore. M.: I'eoundopmuentp, 2002.

2. Typae H.C., XKepun M.HM., Xumus u Ttexnomorus ypana. M.: Mamarensckuit mom "Pyma u
metamst", 2006. '

3. boiiko B.U1., Braco B.A., Xepun W.U., Macnos A.A., lllamanun WU.B., Topuii B smepHom
ToruBHOM nukie, M.: Usnatensckuit gom "Pyaa u metams", 2006.
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I'pomos B.B. Benenue B XuMudeckyro TeXHOJIOruIO ypada. M.: Atomuszat, 1978.
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Crepnun .M. Meramunyprus ypana. M.: T'ocaromuszar, 1962.

Maiiopos A.A., Bpasepman W.b. TexHonorus momydeHus MOpOIIKOB KEpaMHYECKOH IBYOKHCH
ypaHa. M.: DHeproatomusaar, 1985.

lanknn HIL, Matiopos A.A. u p. XuMus M TeXHOJOTHsS (TOPHCTBIX COeMMHEHHH ypaHa. M.:
I'ocatomuznar, 1961.

l'ankun H.IT., Matiopos A.A., Bepsatun V.JI. Texaonorus mnepepaboTKu KOHIEHTPATOB ypaHa. M.:
Artomuznar, 1960.

3emukman A.H., Meepcon I''A.. Meramtyprusd peiKO3eMeNbHBIX METAUIOB, TOPHS, ypaHa. -
M.:Meramnyprusaar, 1973.

Kaman I'.E. Topuii, ero ceIpseBBIe pecypesl, XUMHAs B TEXHOIOTHS. - M.: AToMu3at, 1964.
Koposun C.C. Penkne u paccesHHbIE d5IeMeHTbL. Xumus Texnonorus, M.: MUCHUC, 1.1, 1996; 1.2,
1999.

Koposun C.C., Jlpo6or I.B., ®enopoB ILU., Penkue H paccesHHBIE 3IEMEHTHL. XUMHS
texHonorus, T. 1, M.: MUCHUC, 1996.

Koposun C.C., Ipobor [I.B., ®emopo IL.W., Penkue u paccesHHbIE SI€MEHTBL. XHUMHS U
texnojorus, T. 2, M.: MUCHUC, 1999.

3emmkman A.H., Kopmynos B. I'. Metamnyprus peakux metamios. — Msn. 2-e, nepepa6. u goi. —
M.: Meramyprus, 1991.

Aromun I'.A., Cunerpu6osa O. A.,YekmapeB A. H. TeXHOIOIHS peIKHX METALIOB B aTOMHOMN
TexHuke. — M.: Atomusmar, 1974.

[Imomes B.E., Crenun B.JI. XuMus u TEXHONOTHS COSIMHEHUI THTHA, pyOoumus u nesus. — M.:
Xumus, 1970.

Octpoymko F0.1. u np. JIutuit. Xumus u TexHoaorus. — M.: Aromusmar, 1960.

Konenkosa M.A., Kpeitn O.E. Metauiyprusi paccesHHBIX H JIETKHX DPEIKHX METALIOB. — M.:
Meramtyprus, 1977.

Kuddep P., bpayn X. Bananuii, ano6uit, Tanrai: [lep. ¢ nem. — M.: Mmetannyprus, 1968.

3enuxman A. H. u np. Huobuii u tantan. — M.: Metamnyprus, 1990

Tyronnaskue Merauipl, MX CraBel M coenuHenus. Crpasounmk, T.3. // Huxeposa ALH.,
Tayxwusuckas 3. A., [lopoxuna JI. . u xp. - M.: ®T'VIT « [ THUMDUnBer™meT», 2001.

bapemmarkos H.B., Terep B.E. u ap. Meramnyprus uupkonus u radguus. M.: Metamnyprus, 1979.
Muxattmuuenxko AWM., Muxmun E.B., Ilarpukees FO.b. PenkozemenbHble MeTammhl. M.:
Merannyprus, 1987.

Crepnar @.X., JTaan A.X. PenkosemenbHbie MeTanisl. M.: Meramtyprus, 1964.

Mertannyprus uupkonus. Iep. ¢ aurmuitckoro no pex. I.A. Meepcora. M.: 1JI, 1959.

Bonpaman .M., 3emukman A.H. Teopus THAPOMETALIYPrHYeCKHUX IIPOLECCOB. Yuel. mocobue st
BY30B. — 4-¢ u3Jl.,niepepal. u nom. — M.: Uutepmer Umkunupusr, 2003. — 464 c.

Kacarkun A.I'. OCHOBHBIE MIPOLIECCHI | ANNapaThl XMMAYECKOH TeXHONOrUU. YYeOHUK s BY30B. —
10-e u3n., crepeotunaoe. — M. TUJI «AnssuaCy», 2004, — 757 c.

Kapanetssnn M.X. Bsenenue B TEOPHIO XUMHYECKUX TIpolieccos. M.: Beicmas mkona, 1981, 333
]

OcHoBel xuaKocTHOM skeTpakimu / [lox pen. I'.A. Srommna, M.: Xumus, 1981. 400 c.
Hessarex I'.I". I'my6okas ouncrka semects / I.I". Jlesteix, FO.E. Emnues. -M.: Beicimas 1IIKOJI1a,
1990. - 192 c.

Xamckuit E.B. Kpucranmm3anus B XUMUYECKOH MpoMbIImieHHoCTH. M.: Xumus, 1979, 344 ¢. -
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2004, 105 c.
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ADC. M.: MOH, 2007, 448 c.
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Tomck: THY 2008, 186 c.

Jlenexos B.M. Dxonomuka sinepHoii sHepretukd. M.: MI'OV, 2010, 120 c.

benses JI.A. TonnuBo u Marepuainsl saeproit texuuku, Tomck: TITY, 2010, 275 c.
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paauanuoHHoli 6e3omacHocTH, 2007, Ne 2, ¢. 5-13.

Typaes H.C., Kepun W.W. Xumusa u texuonorus ypana. M.: Wsnarensckuii aom «Pyma u
MeTtauiely, 2006.

boiiko B.U., Bnacor B.A., Xepuun W.U., Macnos A.A., [llamanun U.B. Topuit B auepHOM
TOIIMBHOM nukie. M.: M3marensckuit nom «Pyma u metamsy, 2006, 360 c.

JKuranos A.M., I'ysees B.B., Aunpeen I'I". TexHonorust IHOKCHAa ypaHa JUls KEpaMHYECKOTO
aneproro roproyero. Tomck: SST, 2002, 326 c.

Jlebenes B.M. SnepHsrit TorumBHbI Ukt M.: Daeproaromuszar, 2005.

The chemistry of actinide and transactinide elements, Mors L.R., Edelstein N.M., Fuger J., eds.
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I'naronenxo 10.B., [Isexyn E.I'., Popugrii C.H., Caxxtos B.K., Yumues B.IL. u np. ITepepaborka
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3emmsryxun B.W., Unsenko E.U., Konnparos A.H. Pamuoxumuyeckas mepepaGoTka SIEpPHOIO
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4.1.3. MeTtogu4eckue pa3paboTku _

1. Bacun Bb.Jl., Bonkosuu B.A., HeBomuble MeTOB! MepepaboTKU OGIyYEHHOTO SAEPHOTO TOILIBA. —
Exarepun6bypr: YI'TY-VIIH, 2009, 79 c.

2. Mupomo6os B.P. Ilomy4enue mpoMBIIIIEHHON TPOAYKIME METONOM XHMHYECKOrO OCAXKICHHS
Yuebnoe nocobue. — ExarepunOypr. U3x-Bo Ypansckoro yH-ta, 2013. — 92 c.

3. Tamkosa B.U., Tumoxun B.E., Illadppaii B.B. Kommiekchas mepepaGotka (hOOpPHTOBOrO
KoHIleHTpaTa. — ExatepunOypr: YpO PAH, 2002. 256 c.

4. Mapkos B.®., Mackaesa JLH. Pacuer ycnoBuii 06pasoBanus TBepaoif (hassl XalTbKOreHHIOB
METaJIIOB NIPH I'HAPOXUMHYECKOM OCaxieHnn: MeToauyeckie ykasaHus K JabopaToproii paGoTe. —
ExarepunOypr: 'OY BIIO YI'TY-VIIH, 2005. 27 c.

5. Mapxos B.®., Mackaesa JI.H. I'mipoxumudeckuii ciuTe3 (OTOYYBCTBUTENBHBIX IIEHOK CyIbdHaa
CBMHIA M TBEP/JbIX pacTBOpoB 3amenieHus CdxPblxS : Meronudeckue ykasaHus K J1aGopaTopHOit
pabote. — ExarepunOypr: ['OY BIIO YI'TY-VIIU, 2004.29 ¢

6. Mapkos B.®., Mackaesa JLH. Onpenenenne mneproma KpHCTALIMYECKOH peIIETKH M COCTABA
XHMHYECKH OCAXKACHHBIX IUICHOK TBEP/IBIX DPACTBOPOB 3aMEINeHUs:: MeTonuuecKue yKa3aHus K
nabopatopHoii pabote. — Exarepuntypr: OV BIIO VI'TY-YIIU 2005. 16 c.

7. Maxypun 0.H., Crenanosckux E.M. KnuHeTHueckie 3aKOHOMEPHOCTH XMMHYECKHX MPEBPAIIEHHI
YMK-JI 4451. [Onextpounsri pecypc]: IO.H. Makypun, E.M. Crenanosckux. Exarepun6ypr:
O6pasosarensrpiit nopran YI'TY-YIIN. 2007. Pesxum noctyna: http:/study.urfu.ru

8. Mapkos B.®., Myxamemsnos X.H., Mackaesa JLH. Marepuansl coBpeMeHHOI 3JIEKTPOHUKH.
Yuebnoe nocobue. — Exarepundypr. Uszn-so Ypansckoro yu-ta. 2014. 268 c.

9. Kosanes U.C. Xpomarorpaduueckue METObI aHAIH3a: METOIMYECKHE YKA3aHHs K 1aB0paTOpPHOMY
npaktukymy. — ExarepunGypr: Yp@®V, 2010. 29 c.

4.2. DneKkTpoHHBIE 00PA30BATENLHBIE PECyPChI
3oHanbHas Hay4Has 6ubnuorteka http:/lib.urfu.ru
Karanoru 6ubnuorexn http://lib.urfu.ru/course/view.php?id=76
ONEeKTpOoHHEIN KaTasor http://opac.urfu.ru/
OnexTpoHHO-01OIHOoTeYHBIe crucTeMbl http://lib.urfu.ru/mod/resource/view.php?id=2330
OJNEKTPOHHBIE pecypcHl cBOGOAHOrO octymna http://lib.urfu.ru/course/view.php?id=75
OJEKTpOHHBIE pecypcsl o moamnucke http://lib.urfu.ru/mod/data/view.php?id=1379

4.3. basel naHHBIX, HHPOPMAIMOHHO-CTIPABOYHbIE U TOMCKOBbIE CHCTEMBbI
Science Direct: http://www.sciencedirect.com:
Web of Science: http://apps.webofknowledge.com:
Scopus: http://www.scopus.com;
Reaxys: http://reaxys.com
IMonckosas cuctema EBSCO Discovery Service http://lib.urfu.ru/course/view.php?id=141

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
IFOCYJAPCTBEHHOM UTOI'OBOM ATTECTAIIUU
['ocynapcTBeHHast HTOrOBast aTTECTANUS IPOBOJAUTCS B ayIuTOpUH, 060pyIOBaHHOM
MyJIbTUMEUHHON TEXHUKON JUIS MPeICTaBICHHS IPE3EHTAIMH HAyYHOTO IOKJIAIa.



