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1. Hesab 1 n1aHUpPyeMble Pe3yJbTAThl 0CBOECHHS JMCIHUIIUHbI

[enbt0 OCBOCHMSI JUCIUIUIMHEI SIBISIETCS (POPMHUPOBAHUE CIEAYIOMINX KOMIETEHIIUI:

[1K-1 CniocoGeH rmianupoBath paboTy U BEIOUpATh aIeKBATHBIE METO/IbI PEILICHHUS HAyYHO-
UCCIIEIOBATEIbCKUX U/ IIPOU3BOICTBEHHBIX 33124 B BEIOPAHHOM 00JIACTH XUMUH, XUMHYECKON
TEXHOJIOTMH WJIK CMEKHBIX C XMMHUEH HayKax.

[1K-3 Crioco6eH K pemieHnto npopeccnoHaIbHbIX TPOU3BOICTBEHHBIX 33/1a4.

Pesynbraramu 0CBOEHUS NUCHUIUIMHBI ABJISIOTCS CIAEAYIOIINE WHIUKATOPBI JOCTHKEHUS
KOMIIETECHIIUN:

HIIK 1.1 Pa3pabaTheiBaeT CTpaTETHI0 HAYYHBIX UCCIICIOBAHMM, COCTABIISAET OOIINH TIJIaH 1
JI€TaJIbHBIE IJIaHbl OTJENIbHBIX CTAAUN

HIIK 1.2 BeiObupaet 3KcriepuMeHTaIbHbIE U PACUETHO-TEOPETUUECKHE METObI PEIICHHS
IIOCTaBJICHHOM 3a/1a4i, UCIIOJIb3Ysl JOCTUKEHUs COBPEMEHHOW XMMUYECKON HAYKH, U UCXOIS U3
UMEIOLINXCS, MAaTepUaIbHbBIX, HHOOPMALIMOHHBIX U BPEMEHHBIX PECYPCOB

HUIIK 1.3 Mcnone3yeT cOBpeMEHHOE (PH3UKO-XUMHYECKOE 000PYJ0BAHUE IS TIOTYUCHUS
U MHTEPHpPETAlUU JIOCTOBEPHBIX PE3YJIbTaTOB MCCIENIOBAaHUS B BBIOPAHHON 00JIACTH XHMHUH,
XUMHUYECKON TEXHOJIOIMM MJIM CMEXKHBIX C XMMHEW HayKax, MPUMEHSs B3aUMMOJOIOJIHSIOIINE
MeTOJIbl uccienoBanus. [IpoBOAUT MOMCK, aHATM3UPYeT U 0000IAeT pe3yNbTaThl NATEHTHOTO
IIOMCKA 110 TEMATUKE UCCIIEI0BATENICKON PabOThI

UIIK 3.1 Amnanu3upyer HUMEKOIIMECS HOPMAaTUBHbIE JOKYMEHTHl IO CHCTEMam
CTaHJapTU3aluu, pa3pabOTKM U MPOU3BOJACTBY XUMHUYECKOW TNPOAYKLIMHM M IIpeagaraer
TEXHUYECKUE CPEACTBA JJI PELICHUS TOCTABICHHBIX 33124

UIIK 3.2 TIpou3BOAMT OLEHKY MPUMEHHMOCTH CTAaHIAPTHBIX W/WIH TMPEUIOKEHHBIX B
pesynbrare  HUP TexHomornueckux pemieHuid Ha MPUMEHUMOCTh C Y4YeTOM CHelupuKd
M3Yy4aeMbIX IIPOLIECCOB

2. 3aga4uy oCBOCHHS JUCIHHUILIHHDI

— OcBoUTh TOAXOABI B 00JACTH TPAAWIIMOHHBIX W COBPEMECHHBIX CIIOCOOOB CHHTE3a
KaTajlu3aTOpOB W JPYTrUX JUCHEPCHBIX TBEPABIX TEl C 3aJaHHBIMU TEKCTYpPHBIMHU
XapaKTePUCTHKAMHU, XHMHUYECKUM H (Pa30BBIM COCTABOM, OMPEICISIFONIMME (yHKIIMOHATLHBIC
CBOMCTBA MOJIYYa€MbIX MaTEpPUAJIOB.

— Hayuutbcsi mpUMEHSTh MOIXOIbI K PEIICHUI0 3a7ad MPUTOTOBJICHUS MaTEPHAIIOB C
3a/IaHHBIMM CBOMCTBAaMU C TPUMEHEHHEM KOMIUJIEKCAa COBPEMEHHBIX METOJIOB CHHTE3a U
WCCIICIOBAHMUS, a TakKe aHalW3a HAYYHOM JUTEpaTyphl, AHAIM3UPOBATH MPUYHUHHO-
CJIEJICTBEHHBIE CBS3H MPHU 00pabOTKE pe3yIbTaToB.

3. MecTo AMCUHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuuruinHa oTHOCHTCA K brioky 1 «lucuumuinasl (MOyIn)».

JlucuuniamHa OTHOCHTCS K 4YacTH 00pa3oBaTelIbHON MporpamMmbl, (GOpMHpPYEMOit
YYaCTHMKaMU 00pa3oBaTelbHbIX OTHOLICHUH, Mpeanaraercd oOydaromuMcs Ha BBIOOD.
JucuunimHa BXOAUT B MOAy b JJuciumuinael (Moaynu) no Beioopy 1(ZIB.1).

4. Cemectp(bl) ocBOeHMA M opma(bl) IPOMEKYTOUHON ATTECTALMH 110 JUCHHUIIJIMHE

Tpernii cemectp, 3aueT

5. Bxoansble TpeGoBaHus 1)1 OCBOEHUSI AU CHUILIMHBI

Jljig ycTienHoro OCBOCHUS JUCIHUILIUHBI TPEOYIOTCSl KOMIIETEHIIMH, chopMHpOBaHHBIE B
X0JIe OCBOEHHUsI 00pa30BaTENIbHBIX MNPOTrpaMM IPeIIeCTBYIONIEr0 YpPOBHA oOpa3oBaHus. B
YaCTHOCTH, JUIsl YCIEIIHOTO OCBOCHUSI TUCIIUTUIMHBI MarCTPaHThI I0JKHBI UMETh HEOOXOMMbIE
3HAHUS, HABBIKM, YMEHHS U MPOPECCHOHATIBHBIE KOMIIETEHIIMU 10 AUCLUUIUINHAM BapHUaTUBHOM
4acTH NMPOPECCUOHANBHOIO IUKJIA: aACOPOLMOHHbIE TPOLECCHI, T€TEPOreHHBINA KaTaau3, METO b



NPUTOTOBIICHHS M UCCIICIOBAHMs KaTaIM3aTOPOB YUeOHOro TIaHa 1o mporpaMmme OakaiaBprara
04.03.01 — Xumus.

6. SI3bIk peaau3anuu

Pycckuin

7. O0beM TUCHHUILINHDI

OO01mmast TpyA0eMKOCTh TUCIUIUTHHBI COCTaBisieT 3 3.¢., 108 yacoB, U3 KOTOPBIX:
-nmekuuu: 12 4.
-npakTryeckue 3aHaTus: 20 u.
B TOM YHCJIC IPAKTUYeCKast MoaroToBka: 20 .
O0BeM caMOoCTOATENBHOI paboTHI CTyIEHTa ONPEIEICH YUYeOHBIM TIAHOM.

8. Coaep:xkanue TUCHUILIUHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tewma 1. Llenu u 3anaun. BausiHue ycaoBHil IpUTOTOBJIEHNS HA OCHOBHBIE XapaKTEPUCTUKH
KaTanan3aTopoB. OCHOBHBIE ATAIBI U METO/BI IPUTOTOBJICHUS KaTaJIU3aTOPOB

Henu m 3amauu OPUrOTOBJIEHMSI KAaTalM3aTOPOB KaK (YHKLIMOHAJIBHBIX MaTEpHUAJIOB C
3aJaHHBIMUA CcBOMCTBaMH. OCHOBHBIE XAPaKTEPUCTHKU KaTaJM3aTOPOB U MX 3aBHCHUMOCTH OT
YCIIOBHI MTPUTOTOBJICHUS. Y IeNbHAs KaTATUTHYECKasi aKTHBHOCTh OAHO(Aa3HBIX B MHOTO(a3HBIX
KaTanu3aTopoB. CeleKTUBHOCTh. TEKCTypHBIE XapaKTEPUCTUKHM KaTaln3aropoB. OnTumanbHas
nopuctasi cTpykrypa. OCHOBHbIE MEXaHU3Mbl U3MEHEHUS y1€JIbHON OBEPXHOCTH U MMOPUCTOCTH.
MexaHuueckasi HpPOYHOCTb KaTaau3aTOpoB. Tepmuueckas cTaOuWiIbHOCTb. ONTUMalbHBIE
TUAPOJIMHAMUYECKUE XapaKTEPUCTUKN KaTalIu3aTOPOB.

Knaccudukanus MeTonoB npuroToBieHus. BbiOOp M MOArOTOBKAa MCXOJIHBIX BEILIECTB.
[TosryueHne akTUBHOIO KOMIIOHEHTa C 3aJaHHBIM COCTaBOM M CBOMCTBaMM pazIU4YHBIMU
meronamu. IlepepaboTka kaTanmuzaTopa B TOBapHbI MNpoAyKT. [loxxoabl K MOJy4YEHHIO
aucnepcHsix cucreM. Jucneprupoanue. Konaencanusi.

Tema 2. IlomyueHue kaTalu3aTopoB METOJAaMHM KOHJEHCALlMM U3 pacTBopa. PasBurtue
METOJIOB: 30JIb-T€JIb METO/Ibl U UX BapHallUH.

Merton ocaxxaeHus. OCOOEHHOCTH cTapeHHs] OMHAPHBIX OCAJKOB. 30JIb-T€lIb METOM, €ro
Bapuainuu (Meton Ileunmnu, nutpatHeiii MeToq U T.1.). OCOOCHHOCTH 30Jb-T€lIb XUMUU TPU
CHHTEe3€ OMHApHBIX CHUCTeM. TeMIUIaTHbIN MeTo/I.

Tema 3. Mexannuyeckoe cMellleHne, MEXaHOXUMHUYECKasi aKTUBALIMSI 1 MEXaHOXUMUYECKUI
CUHTE3

@daxTopsel, BIUAIONIME HA TIyOWHY B3aUMOAEHMCTBUS KOMIIOHEHTOB B KaTalu3aTopax,
HOJYYEHHBIX MeToAoM cMmemeHus. CrocoObl MHTEHCH(UKALUMU TPOLECCOB B3aMMOACHUCTBUS
KOMIIOHEHTOB IIpH cMelieHnu. CMelleHue B IpUCcyTCTBUM KUAKOM ¢a3bl. Mcnonas3oBanue metona
MEXAaHOXMMHMUYECKON aKTHBALMM JUIsl IPUTOTOBJIEHUS MHOIOKOMIIOHEHTHBIX KaTalu3aTOpOB U
HOocHUTeNne. MeXxaHOXHUMHUYECKUI CUHTES.

Tema 4. Hocutenn kak KOMIIOHEHT KaTajld3aropa M HCXOAHOE BEIIECTBO IS €ro
npurotoieHus. [lonydyeHne karaan3aTopoB METOOM POIUTKU

Ponp Hocutenenn B karamuzaropax. @PU3NKO-XMMHUYECKHE CBOMCTBA OCHOBHBIX
CUHTETHUYECKUX U MPUPOAHBIX HOcuTenel. Okcu KpeMHus (cunukarenb). OKCHIbI aTIOMUHUS.
Juoxcun nepust. MHOrOKOMIIOHEHTHBIE HOCUTENHN. Y TIEPOAHBIE HOCUTEIH.

CrniocoObl HaHECEHUs BEIECTB U3 pacTBOPoB. [uddy3noHHas 1 KauuispHasi IPOMUTKA.
OOue mnpencTaBieHUs O TMpoleccax, MNPOTEKAoIUX MpH (OPMUPOBAHUM HAHECEHHBIX
karanu3aTopoB. [Iponurounsie U copOIMOHHbBIE KaTanu3aTopbl. OCOOEHHOCTH (OPMUpPOBAHUS
IPONUTOYHBIX KaTanu3aropoB. OJHOKpaTHas M MHOTOKpaTHas NPONUTKa. MeXaHHU3Mbl
3aKpeIJIeHUs] TPEAIIECTBEHHUKOB AaKTUBHOTO KOMIIOHEHTa Ha IIOBEPXHOCTH HOCHUTEINIEH.
Pacnipenenenrie akTUBHOTO KOMIIOHEHTa B HAHECEHHBIX Karanu3aTopax. PU3MKO-XMMHYECKHE



HOJAXOJbl K PEryJIMPOBAHUIO PACHpPEACICHUS AaKTHBHOTO KOMIIOHEHTa B KaTaln3aTopax
COpOIIMOHHOTO THIIA.

OcobOeHHOCTH ~ (DU3UKO-XUMHYECKUX  TPOIECCOB, MPOTEKAIOIIUX B  MpoOIecce
TEpMOOOPaOOTKM HAHECEHHBIX KaTaIn3aTOPOB.

9. Tekymunii KOHTPOJIb 1O AUCHUIJIMHE

[TporpaMMoii AMCHUIIIIMHBI TPELYCMOTPEHBI JIEKIUU U IPAKTUUECKUE 3aHIATHSL, BKIIOYAIOIINE
3aHATHUS CEMHHApPCKOro W jaboparopHoro tuma. Ha JIEKIMOHHBIX 3aHATHSAX Aa€TCid KpaTKUi
TEOPETUYECKUI MaTEpHall 110 TEME paszeia.

B pamkax 3aHATHII CEMHMHApCKOrO THIIA PACCMATPUBAKOTCS THUIIOBBIE 3aJa4yd IO
TEMAaTUYECKOMY pasleny; OOCYKIAaloTCi pe3ysibTaThl TMPUTOTOBICHUS U  HCCIEIOBAHUS
KaTaJu3aTOPOB HJIM HOCHUTEJICH, MMOJIyYeHHBIX B XOJIe 3aHATUN J1a00paTOPHOrO THUIIA; MPOXOAUT
3a1UTa OTYETOB B (hopMe MPEACTaBICHHS HAYYHOT O I0KIaa. B pamkax 3aHsATHiI 1a00paTOpHOTO
Tuna oOyvarompecs MOPOBOAAT pabOTy  HAy4YHO-HCCIIENOBATENBCKOIO  XapakTepa IO
IPUTOTOBIICHHUIO U UCCIIETOBAHHIO (PU3UKO-XMMUYECKUX CBOMCTB KaTaIM3aTOPOB MM HOCHTEIEH
C UCIOJIb30BAHUEM COBPEMEHHBIX METOOB.

Jlig Texyiero KOHTpoas paboThl Ha MPAKTUYECKUX 3aHATUSIX MIPEAYCMOTPEH ONPOC TEOPUU
U METOAMKHU BBIMOJHEHUs paboT. I MOArOTOBKU OOyYarommxcs K Kaxaod abopaTopHOU
paboTe mpeIaraloTcs METOIMYECKUE YKa3aHUsl CO CIIMCKOM BOIPOCOB /sl caMOKOHTpods. Ilo
pe3ylbTaTaM BBIMOJTHEHUS JTa0OpPaTOpHBINA PabOThl MaruCTPaHT FOTOBUT OTYET M MPEACTABISET
ero B (oopMe HayyHOro JJOKJIaJa B TPYIIIE HA 3aHATUU CEMUHAPCKOT0 THUIIA.

Texkymuii KOHTpOJb MO AUCHUIUIMHE MPOBOJUTCS IyTEM KOHTPOJISA IOCEUIAEMOCTH,
3HAHUS TEOPETUYECKOTO MaTepHaja K BBHIMOJHAEMBIM IMPAKTHYECKUM pabdOTaM M METOIUKHU
SKCIIEPUMEHTa U TMOpSJKAa BBHIMOJIHEHHUs pPAaOOTHI, MOATOTOBKM M 3alllUTBl OTYETOB IO
BBITTOJIHEHHBIM paboTaM U pukcupyercst B popMe KOHTPOIBHOM TOYKH HE MEHEE OJHOTO pas3a B
ceMecTp.

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHN OLICHUBAHUSA l'[pOMC)KyTO'lHOﬁ aTrrecralnum

W3yyenne AMCUMILIUHBI 3aBEpIIAeTCs 3a4€TOM MO OuiieTaM, BKIIFOYAIOUIUM BOIPOCHI,
MO3BOJIAIOIINE OLIEHUTH cTeneHb chopmupoBanHocTu Komnerenuuit UIMK-1.1., UTIK-1.2., UT1K-
1.3., UTIK-3.1., UTIK-3.2. [lomycKoM K 3a4eTy sIBIISETCS cJadya OTYETOB [0 BCEM BBITOJIHEHHBIM
nabopaTOpHBIM paboTaM U 3aIKTa OJHOTO U3 OTYETOB B TPYTIIIIE.

11. YueOHO-MeTOaAUYECKOE O0eceueHne

a) DIIEKTPOHHBIN yU4eOHBIN KypC 0 AUCHUILIIMHE B 3JIEKTPOHHOM YHUBepcuTere «Moodle»
- https://moodle.tsu.ru/course/view.php?id=23484.

0) OnleHOYHBIE MaTepHalibl TEKYLIEro KOHTPOJISI M NPOMEXKYTOYHOW aTTeCTalluM 110
JUCLIUIINHE.

B) [l;1an mpakTHUecKuxX 3aHATUHN MO AUCLUILINHE.

r) Meronndeckue ykazaHus 1o MPOBEACHUIO MPAKTUYECKUX padoT.

12. Mlepeuyens y4ueOHOii TUTEpaTyphI U pecypcoB ceTu UHTepHeT

a) OCHOBHas JIUTEpaTypa:

— ITaxomoB H. A. HayuHble OCHOBBI IPUTOTOBJICHUSI KaTAJIU3aTOPOB / YuebHOe mocodue.
— HoBocubupck : M3a-Bo MucTuTyTa katanusa um. I'. K. bopeckosa CO PAH, 2010. — 281 c.

— GenenonoB  B. b. Beeaenue B ¢usnyeckyro  XuMHUIO  (HOPMHUPOBAHUSA
CYIIPaMOJIEKYJIIPHON CTPYKTYpHI aCOpOSHTOB M KatanuzatopoB. — HoBocubupcek : M3a-so CO
PAH, 2002. - 413 c.

— ®enenonoB B. b., Mensrynos M. C. AncopO1OHHO-KaNWUIpHBIE SIBJICHUS U TOpUCTast
CTPYKTypa KaTaim3aTopoB u ajncopOentoB: COOpHHMK 3alad W BOIPOCOB C OTBETAaMH U
pemeausmu. — HI'Y. HoBocubupck, 2010. — 190 c.



0) IOTIOJTHUTEIbHAS JTUTEPATYpa:

— ITaxomoB H. A. HayuHble OCHOBBI IPUTOTOBJIEHHS KaTaIU3aTOPOB: BBEACHUE B TEOPHUIO
u ipakTuky. — HoBocubupck : M3a-so CO PAH, 2011. — 262 c.

— bonapipe B. B. Mexanoxumuss U MeXaHWYECKas AaKTHBAIUS TBEPIbIX BEIIECTB //
Yenexu xumun. — 2005, — T.75. — Ne3. — ¢. 204-216.

—Yaiikuna M. B. MexaHOXMMHMS DIPUPOAHBIX U CUHTETUYECKUX MATEPUAIOB. —
Hosocubupck: N3n-so CO PAH, dumuan «I'eoy», 2002. —223 c.

— Synthesis of Solid Catalysts. / Ed. K.P. de Jong. — Wiley-VCH Verlag GMBH & Co.
KGaA, 2009. — 402 p.

B) pecypcsl cetn HTEpHET:
— baza nanubix nutupoBanus uznatensctBa Elsevier. bubnuorpaduyeckas nnpopmanms,

UHpOpMaIUS O MUTHPOBAHUH, CCHUIKU Ha TIOJHBIE TeKCThL. — Nttps://www.scopus.com

— UudopmarmonHo-ananutryeckas matgopma kommanmu Clarivate  Analytics —
https://www.webofscience.com

— Hayunas anexkrponnas oudnnoreka eLIBRARY.RU — https://elibrary.ru

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTHA

a) JTUIICH3MOHHOE M CBOOOHO PacpoOCTpaHsAEeMOe IIPOrpaMMHOE O0eCIIeUeHuE:

— Microsoft Office Standart 2013 Russian: maker nporpamm. Britouaet npusioxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOnuyHO JocTymnHble oOnaunbie TexHonoruu (Google Docs, SInaexkc auck u T.11.).

0) MH(POPMALIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJNEKTPOHHBIN KaTajor Hayunoin Ooubmmoreku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas Ooubnmoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynprant cryaenra — http://www.studentlibrary.ru/
— ObpasoBatenbHas mardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepuajibHO-TeXHUYECKOe o0ecrieyeHue

Aynuropun AJid NpOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aynuropun JUisl TIPOBEIEHUS 3aHATUH CEMUHApCKOro THWIA, WHAMBUIYAIbHBIX U
IPYIIOBBIX KOHCYJIBTALMM, TEKYIETO KOHTPOJIS U POMEKYTOYHON aTTECTALIUN.

[Tomernenust s caMOCTOSTENILHONW PaOOThI, OCHAIIIEHHBIE KOMIIBIOTEPHON TEXHUKOU U
JOCTYNIOM K ceTu VHTepHeT, B 3JIEKTPOHHYIO HH(pOPMAIMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(OPMALIOHHBIM CIIPABOYHBIM CHCTEMaM.

JlaGopaTopuu, OCHaIlleHHbIE BBHITSDKHBIMU IIKa(aMu, U3MEPUTEIbHBIMH HHCTPYMEHTAMU
(aHaTMTHYECKHUE BECHI, TEPMOMETPHI), CTEKISHHOW U (apdopoBoil mabopaTopHON MOCyn0N U
CJIEAYIOUIMM 000pyIOBaHUEM:

— aKTHBATOP TUIAHETAPHBIN (PPUKIIMOHHBIN nucKpeTHBI AT'O-2;

— MemIanku MarHuTHele Ika

— cymtbHbIH mkad [1IC-80-01,;

— neyb MydenpsHas [IM14M1.


https://www.scopus.com/
https://www.webofscience.com/
https://elibrary.ru/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

15. Uudopmanus o pazpadboTunkax

XapnamoBa Tamapa CepreeBHa, KaHJ. XUM. HayK, Kadenpa Gu3N4ecKoil ¥ KOJUIOMIHOU
xumun HanmonanbHOrO uccinenoBarenbckoro TOMCKOrO rocyJapCTBEHHOIO YHHUBEPCHUTETA,
JIOLICHT.



