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1. He.]'lb U IINIAHUPYEMBIE PE3YJIbTATbI OCBOCHUS NUCIHUITIJIUHDBI

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

OIIK-1. Cnoco0OeH aHanM3UpPOBaTh W HWHTEPIPETUPOBATH PE3YNIBTATHl XUMHUYECKUX
HKCTIIEPUMEHTOB, HAOMIOACHUH 1 U3MEPEHUI B PA3IMYHBIX 00IACTAX XHUMHUU;

OIIK-2. CnocobeH MpoBOUTH CHHTE3, aHATN3, U3yUYECHUE CTPYKTYPhI K CBOWCTB BEIIECTB
1 MaTEepUajIoB, UCCIIEOBATD IIPOLIECCH] C UX YUAaCTUEM;

OIIK-3. CriocobeH mpUMEHSTh PacueTHO-TEOPETUIECKNE METOIBI JUIs U3YYECHHUSI CBOWCTB
BEIIECTB U IPOLECCOB C UX yYaCTHEM, HCIOJIb3ysd COBPEMEHHOE MPOrpaMMHOE OOEeCrieueHue U
0a3bl TaHHBIX TPO(ECCHOHATFHOTO HAa3HAUCHHS,

IIK-1. CnocobeH mnaHupoBaTh paboOTy W BHIOMpATh aqeKBAaTHBIE METOJBI PEHICHUS
HAy4YHO-HCCIIEI0BATENIbCKUX 3a/1a4 B BEIOpaHHON 007aCTU XUMUHU, XUMUYECKON TEXHOJIOTUHU WIIN
CMEXHBIX C XMMHEH HayKax;

IIK-6. CrocobeH OCyIIeCTBIATh KOHTPOJIb KadyecTBa CHIPbs, KOMIIOHEHTOB U
BBIITYCKaeMON MPOAYKIMH XUMHUYECKOI'O0 HA3HAYEeHMsl, MMPOBOJUTH MACIIOPTU3ALUI0 TOBAPHOM
MPOIYKIIMH.

Pe3ynpTaTamu OCBOEHUS AUCUUIUIMHBI SBJISIOTCS CIIEIYIOIINE UHAUKATOPBI JOCTHKEHUS
KOMIIETECHIINI:

POOIIK 1.1 3Haer TeopeTnyeckre OCHOBbI HEOPraHMUECKOMH, OpraHu4ecKoM, pu3andeckon
U QHAIUTUYECKOW XUMHH, MPUMEHSIET UX MPH pEeHIeHUH MpOo(ecCHOHANbHBIX 3a/1ad B JIPYTUX
00JIaCTIX XUMHH.

POOIIK 1.2 VYmeer cucreMaTu3MpoBaTb M  HHTEPOPETHPOBATH  PE3YJIBTATHI
SKCIEPUMEHTOB M PaCYETHO-TEOPETUYECKUX PabOT C UCHOJIb30BAaHHUEM TEOPETHUECKHUX OCHOB
TPaJMLIMOHHBIX U HOBBIX Pa3/ielIOB XUMHUH

POOIIK 1.3 Ymeer rpaMmoTHO QOpMYIHPOBATh 3aKIOUYEHUS U BBIBOJBI 110 pe3yibTaTaM
paboThI

POOIIK 2.1 3Haer cTaHgapTHbIE NMPUEMbI U ONIEpAIlUU, UCIIOJIb3YEMbIC MPHU MOJTYUYECHUH
BEIIECTB HEOPTraHUYECKON U OPraHUYE€CKON MTPUPOIBI

POOIIK 2.2 3HaeT TeopeTHYECKHME OCHOBBI METOJOB HU3Yy4YEHHUS COCTaBa, CTPYKTYPhl U
CBOICTB /17151 TpaMOTHOTO BBIOOpaA METOa UCCIeI0BAHUS

POOIIK 2.3 VYmMeer mnpoBOAUTH CTaHIAPTHBIE CHHTE3bI MO TOTOBBIM METOAMKAM,
BBITIOJIHATh CTaHJAPTHBIC OINEpaluu s ONpeAeieHHs] XUMUYeCKoro M (a3zoBOro cocraBa
BEIIECTB U MaTEPHAJIOB, a TAKXKE UCIIOJIb30BATh CEPUITHOE HAYYHOE 000pYIOBAHUE IS U3YUCHHUS
UX CBOMCTB

POOIIK 3.1 3HaeT OCHOBBI TEOPETHYECKOW (U3MKH, MATEMaTHYECKOTO aHalu3a |
KBAaHTOBOM XUMHH; OCHOBHBIE TEOPETUUECKUE U NOTyIMIUPUUECKUE MOJIEIHN, IPUMEHSIEMBIE IPU
peLIeHnN 3a/1a4 XUMUYECKOW HApaBIEHHOCTH

POIIK 1.1 YMeer pa3zpabaTbiBaTh CTpATErHUIO0 HAYYHBIX UCCIICIOBAHUM, COCTABIISIET OOIITHI
IIJIaH ¥ JI€TaJIbHbIE TUIaHbl OTJIEIbHBIX CTAIUN.

POIIK 1.2 Ymeer BbIOMpaTh SKCIEPUMEHTAIBHBIE U PAaCYETHO-TEOPETHUUECKUE METObI
peuieHus: MOCTaBJIECHHOMN 3a/layu, UCIOIb3ysl TOCTHKEHHSI COBPEMEHHON XMMHYECKOW HAyKH, U
UCXOJS U3 UMEIOIINXCS, MaTepUuaIbHbIX, MH)OPMALMOHHBIX U BPEMEHHBIX PECypPCOB.

POIIK 6.1 Ymeer BbINONHATH CTAHAAPTHBIE ONEPALIMM HA BBICOKOTEXHOJIOTMYECKOM
00OpyNOBaHUU [UISI XApaKTEPUCTHKU CHIPbS, IMPOMEXKYTOYHOW M KOHEYHOH MPOIYKIIHH
XMMHYECKOTO ITPOM3BOJCTBA

2. 33}:[3"[1/1 OCBOCHHUSA JHUCHUIIIMHBI

- HOHy‘lI/ITB HaBBIKH1 pa6OTBI Ha KIIACCUYCCKUX U COBPECMCHHBIX HpI/I60an " YCTAHOBKax
IO TCMATHKC OUCIUIIIINMHBI (KaTaJ'II/ITI/I‘IeCKI/IX YCTaHOBKaX, XeMOCOp6L[I/IOHHBIX aHaJIn3aTropax,
CHGKTpO(l)OTOMeTpe, AHAJIN3aTOpPC pasMepa 4aCTULl U )13eTa'HOTCHI_II/IaJ'Ia).

— Hay‘lI/ITLCH BLI6I/IpaTB ONITUMAJIBHBIC MCTObI U YCIIOBUA MPOBCACHUA DKCIICPUMCHTOB
UL ACCIICAOBAaHUA TCEKCTYPHBIX, aﬂ00p6I_II/IOHHBIX U KaTaJUTHYECKUX CBOMCTB MaTCpHaIoB,
OIPEACIIATE U PACCHUTLIBATHL HAa OCHOBC MOJIYUCHHBIX 3KCIICPUMCHTAJIbHBIX JAHHBIX MapaMETPhI,



XapaKTEepU3yIOIIME IMOBEPXHOCTHBIE U KATAJIUTUYECKUE CBOMCTBA MaTepHalloB (YIEJIbHYIO
MOBEPXHOCTh, 0OHmMI 00BEM TOp, pacmpeieiieHue Mop 1o pa3MepaMm, KOHBEPCHIO,
KaTaJIMTHYECKYI0 aKTUBHOCTD, CENIEKTUBHOCTb, IIOPSIOK PEAKIIUH [0 KOMIIOHEHTY, 3 (PEKTUBHYIO
SHEPrUI0 aKTUBAlMM W Jp.); NPOBOAUTH AHAINW3 IOJIYYEHHBIX pE3yJbTaTOB, B TOM 4HCIIE
IIPaBUJIBHO CPaBHMBATh IApAMETPbI, XapaKTEPU3YIOLIME IOBEPXHOCTHBIE M KaTAJIUTUYECKUE
CBOWCTBA MaTEPHAJIOB, HAXOJUTh HX B3aUMOCBSI3b CO CTPYKTYPOid, (Pa30BBIM COCTaBOM U JPYyTUMHU
MOBEPXHOCTHBIMU M O0OBEMHBIMU XapaKTEPUCTHKAMH UCCIIEAYEMBIX O0BEKTOB.

3. MecTo THCHMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI NMPOrpaMmbl

Jucuunnuza otHocutes K biioky 1 «/lucuuminnel (Moaynn)».

JlucumIuinHa OTHOCHUTCS K 4YacTH OOpa3oBaTeIbHONH MPOrpaMMbl, (OpMHpPYEMO
yYaCTHUKaMH O0Opa30BaTEeNIbHBIX OTHOIICHUH, TpesiaraeTcss oOOydaroluMcs Ha BBIOOD.
JucuunimHa BXOOUT B MOTyJib Moaysib @u3ndeckas XuMHUsI.

4. Cemectp(bl) ocBOeHusI U GopMa(bl) MPOMEKYTOUHOMH aTTECTAUMHU MO JUCIUIIMHE

Bocemoii cemectp, sK3amMeH

5. BXOIleIe TpCﬁOBaHHﬁ AJIFA OCBOCHUSA JUCHUIIJINHBI

JUis  yCHEeIIHOro OCBOEHHUS AMCHUIUIMHBI TpeOYyloTcs pe3ysbTaThl OO0y4YeHHs IO
cienyomuM auciurummaaM: Heopraamueckas xumus, AHaiuTthdeckas Xxumus, OpraHudeckas
xumus, @Ousnueckas XuMUsA, XUMUYECKas TEXHOJOTHsA, AJJCOPOIMOHHBIE TMPOIECCHI,
I'eTeporennslil karanus.

6. SI3bIK peaau3anumn

Pycckuii

7. O0beM TUCHUILIHHBI

OO6mast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET S 3.€., 180 "acoB, U3 KOTOPHIX:
-naboparopusie: 80 u.

B TOM YHCIIe ITpaKTHUeckas noaroroBka: 80 u.
O6beM caMOCTOSTENILHON pabOThI CTYI€HTA ONPEEICH YUeOHBIM IJIAHOM.

8. Conep:kanue QTHCHUILIUHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. Ompenenenue KaTaTUTUYECKUX CBOMCTB oOpaslia KaTalu3aropa MpH pa3HBIX
BpeMeHax KoHTakTa. CpaBHEHHE KaTaJUTHUYECKUX CBOWCTB 00pa3LoB (CKPUHUHT).

[IpoTouHble METOIBI HCCIEAOBAHUS KATATUTUYECKUX CBONCTB TBEPHABIX KaTallM3aTOPOB:
HMHTETrPalIbHBIN PEAKTOP, PEKUM HJICATBHOT0 BhITeCHeHHsI. KaTanuTudyeckas akTUBHOCTD, CPEIHSS
CKOPOCTh KaTaJIMTUYECKOW peakinu, KoHBepcus. Bpems konTakra. CTalMoHapHOE COCTOSIHHE
Kataju3aTopa. BiusHue mpoliieccoB Macco- U TeruionepeHoca: obnactu BHewmHed auddysuw,
BHyTpeHHeH nuddy3un, kuHeTuuyeckas obnacte. OOecreyeHHe «HICANbHBIX» YCIOBUN
MPOTEKaHUs peakuuu Ha Katanuzarope. CKpUHUHT KaTanu3aTopoB. CpaBHEHHE aKTHMBHOCTHU
KaTajanu3aTopOB.

Tema 2. OnpeneneHue CKOPOCTH T€TEPOreHHON KaTAIUTUYECKON PEAKLMHM B MPOTOYHOM
peakTope. Onpenenenue nopsaaKa peakliiy o KOMIIOHEHTY

IIpoTrouHble METOIBI MCCIEAOBAHNS KaTAIUTUYECKUX CBOMCTB TBEPHBIX KaTaIU3aTOPOB:
middepeHInanbHbI  peakTop, PEeKUM HACANBHOTO CMelIeHUs. [IpoTOuHO-IMPKYIISAIMOHHAS
ycraHoBKa. JluddepeHanbHplii pexkuM B MPOTOYHOM peakTope. YenbHas KaTaluTHuYecKas
akTUBHOCTh. OmmOKka ompeneneHust ckopocTu peakiuu. [lopsgok peakuuu: oOLuil, 4acTHBIN
MOPAIOK. MeTo1bl OIIpeIENeHUs TOPSIIKOB PEAKIIH.



Tema 3. OkucauTENbHOE IETHIPUPOBAHUE NIPOIIaHA B IPONUJIEH: OIPEAECIIEHNE OCHOBHBIX
napamMeTpoB, CKPHHUHT, CBe/IeHUE OasiaHca

[IpoTouHbie METOABI MCCIEIOBAHUS KATATUTUYECKUX CBOMCTB TBEPJBIX KaTaIU3aTOPOB:
WHTETPpAJIbHBIN PEAKTOP, PEXKUM UJIeaTbHOr0 BhITeCHEeHUs1. KaTanuTuueckas akTHBHOCTb, CPEIAHSIS
CKOpPOCTh  KaTaJUTHUYECKOM peakluuu, KOHBEPCHS; CEJNEeKTHMBHOCTh. Bpems KOHTakra.
CranuoHapHOe COCTOSIHHE KaTau3aTropa. BiusHue nporeccoB Macco- U TeIionepeHoca: o0nactu
BHemHeH aud¢ys3un, BHyTpeHHed muddy3um, kunHeTmueckas o6macte. OOecredeHue
«HUICATBHBIX» YCIOBHM MPOTEKAaHMUsI peakiuu Ha KaTaiu3aTtope. CKPUHUHT KaTaJIU3aTOPOB.
CpaBHEHHE aKTUBHOCTHU U CEJIEKTUBHOCTHU KaTaJIN3aTOPOB.

Tema 4. OxucnuTenbHOE IErHAPUPOBAHUE MPONAHA B IMPONWIEH: ONpPEAEICHUE dSHEPTrUu
AKTUBAIIMU PEAKIIUU

[IpoTouHbie METOABI MCCIEIOBAHUS KATATUTHYECKUX CBOMCTB TBEPJBIX KAaTaIH3aTOPOB:
UHTErpaibHbll U JuddepeHunanbablii peaktop. JAuddepeHnuanbHplii pekuM B IMPOTOYHOM
peakTope. KaTanutuueckast akTHUBHOCTb, CPEJIHSS CKOPOCTh KaTAIMTUYECKON PEAKINU, YAeIbHas
KaTaJUTHYeCKas aKTUBHOCTb. BiMsiHME npolieccoB Macco- U TEIIoNepeHoca: 00JacTy BHEIIHEH
mipdys3un, BHyTpeHHeH nuddy3un, kKuHeTMdeckas o0JIacTh; BIUSHUE TeMIEepaTypbl Ha
Ha0JII0AaeMyI0 CKOPOCTh peakiuu. J(PPeKTuBHAs SHEPTUsl aKTUBAIIUN PEAKIIUU.

Tema 5. Onpenenenue yAeabHOM MOBEPXHOCTH, 00ObEMa MOpP U PACIpPENETICHUs MOp IO
pasmepam ¢ mnpumeHenueM rmpuoopa «TriStar 3020» uIsi ME30MOPUCTBIX TBEPIBIX TeEI
MHOTI'OTOYEYHBIM MeTO0oM BOT

VYaenpHas MOBEPXHOCTb, MOPUCTOCTh, M30TEpMa aacopounu. OCHOBHbBIE TUIBI U30TEPM
aacopommu. MeTonbl ompeneneHusl yAeTbHONW MOBEPXHOCTH M pa3MepoB mop. Cratmdueckuit
MeTo: MHOroToueuHbil MeTo BOT. BomoMmomeTpruyeckoe n3aMepeHne BEIMYUHBI aJICOPOITHH.

Tema 6. Onpenenenue yAeapHON MOBEPXHOCTH, 00bEMa MOP M paclpeAeseHus mop Mo
pasmepam ¢ mpuMmeHeHueM mnpubopa 3Flex nmns TOHKOMOPHCTBIX 00pa3loB aJACOPOCHTOB W
KaTaJau3aToOpOB MHOTOTOYEYHBIM MeTogoM bOT

VYaenpHasi MOBEPXHOCTb, MOPUCTOCTh, W30TepMa aacopounu. OCHOBHbBIE TUIBI U30TEPM
aacopommu. MeTtonbl ompeneneHus: yACIbHOW IMOBEPXHOCTH M pa3MepoB mop. CTaTHYecKui
MeTo: MHOroToueuHblit Meton BOT. BomoMmomerpruyeckoe n3aMepeHne BEIMYUHBI aJICOPOITHH.

Tema 7. OnpeneneHue yaenbHOM TOBEPXHOCTH TBEPA0(]a3HBIX 00pa3IoB acCOPOSHTOB U
KaTaJln3aToOpOB OJHOTOYEUHBIM MeTo0M bOT Ha mpoToUHO# COpOIMOHHON YCTaHOBKE

VYaenpHas MOBEPXHOCTb, MMOPUCTOCTh, M30TEepMa aacopounnu. OCHOBHbBIE TUIBI U30TEPM
aacopOiuu. MeToapl  ompeAeneHUs] yNeNbHOM TMOBEpPXHOCTU. JluHamuueckuii MeTox:
onnoroueyHrli Metoq bOT.

Tema 8. M3yuenue KUCIOTHO-OCHOBHOT'O COCTOSIHUSI TIOBEPXHOCTHU TBEPBIX TEJI METOAAMHU
pH-metpuu (onpenenenue pH Touku HysneBoro 3apsiaa, pH H30MOHHOTO COCTOSHUA)

KucnorHo-ocHOBHBIE LIEHTpPHl Ha MOBEPXHOCTH TBEPAbIX Tel: UeHTpbl Jlbtonca u
Bbpencrena. M3oumonHoe coctrosiHue, TO4YKa HyleBoro 3apsga. Merox pH-merpun. Ouenka
KHCIIOTHO-OCHOBHBIX CBOMCTB MOBEPXHOCTH MO 3HaueHWto pH Touku HyneBoro 3apsna, pH
W30MOHHOT'O COCTOSTHHUSI.

Tema 9. OueHka KHCIOTHOCTH W OCHOBHOCTH TIOBEPXHOCTH IO 3HaueHuio pH
M303JIEKTPUYECKOTO0  COCTOSIHUS,  OINpPENEJICHHOTO0  U3MEPEHHEeM  AJIEKTPOPOPETHUECKOI
MOJIBI>KHOCTH YaCTHIL IIPU Pa3IUYHbIX 3HauUeHusX pH cycnensuun

JD3C. DnekTpoKMHETHUECKUW MOTeHIHMAN (JA3eTa-MoTeHnuan). JnekTpodopeTnieckas
MOABMAKHOCTb. M3035mekTpruueckas Touka. OrnpeneneHne H303JeKTpUUecKord Touku. OneHka
KHCJIOTHO-OCHOBHBIX CBOMCTB MOBEPXHOCTH MO 3HAU€HHIO pH M303JI€KTpUUECKOT0 COCTOSTHUS.

Tema 10. WHOUKATOpHBII METOA  ONPEAECIEHUS KUCIOTHO-OCHOBHBIX CBOMCTB
MMOBEPXHOCTU TBEPJIBIX TENl Pa3HOW CTETMEHH TUCTIEPCHOCTH (aacopOruusi uHaIuKaTopoB ['aMmMera
13 BOJHOU CPEIIbI)

KucinoTHO-OCHOBHBIE 1LIEHTphl Ha MOBEPXHOCTH TBEPABIX Tel: UEHTphl Jlptouca u
Bbpencrena. XapakTepucTuka CUIbI KUCIOTHBIX/OCHOBHBIX IIEHTPOB HAa MOBEPXHOCTH: (DYHKIIUS



lammera. Mertoasl omnpezeseHus KUCIOTHOCTH MOBEPXHOCTH TBEPABIX TeN (CHUJbI IIEHTPOB,
KOHIICHTPALUU LIEHTPOB, PACTIPEICIICHHS LICHTPOB) B XKUJIKUX CPElax: MHAUKATOPHBIA METO/I.

9. Tekymuii KOHTPOJIb N0 TUCHHUILINHE

Texkymuil KOHTPOJIb II0 JUCLUMIUIMHE IIPOBOAUTCS IIyTEM KOHTPOJISA ITOCEIIAEMOCTH,
SHAaHUA TCOPCTHUYCCKOro MarcpHaia K BBINIOJIHACMBIM IMPAKTUYCCKUM pa60TaM n MCTOAUKHN
OKCIICpUMCHTAa W TIIOPAJKa BbIIIOJIHCHUA pa6OTI>I, OOATOTOBKHM U 3alIUThl OTYETOB IIO
BBITIOJTHEHHBIM paboTaM U (UKCHpyeTcs B (OpMe KOHTPOIBHOM TOYKH HE MEHEE OJHOTO pas3a B
ceMecTp.

OueHouHbIE MaTepUalibl TEKYIIEro KOHTPOJIS pa3menieHsl Ha caiite TI'Y B pasznene
«Mupopmarust 06 o6pazoBaTenpHON porpamMmey - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ)IOK NMPOBCACHUA U KPUTEPUH OLICHUBAHUS HpOMe)l(yTO‘IHOﬁ aTrrecranmumn

DK3aMeH B BOCBMOM CEMECTpe TIPOBOAUTCS B YCTHOM (opme 1o Ouseram.
DK3aMeHaIMOHHBIM OMJIET COCTOUT U3 ABYX BOIpocoB. IIpogomkurenbHOCTh 3k3ameHa 1,5 yaca.

OHGHOLIHBIC MaTCpurajibl I TPOBCACHUA HpOMe)I(YTOqHOﬁ aTTeCTall pPasMCIICHbI Ha
cante TI'Y B pasmene «Mudopmamus 00  oOpazoBarenbHONW  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOaUYECKOE 00ecIeueHne

a) DIEKTPOHHBIN yU4eOHBIN Kype M0 JUCHUILUIUHE B CpeJie dJAEKTPOHHOTO 00yuenus iDO

- https://Ims.tsu.ru/enrol/index.php?id=23455

0) OrieHOUHBIE MaTepHaIbl TEKYIIEro KOHTPOJIS W TMPOMEKYTOYHOM AaTTeCTAllMH TI0
JTUCLUILTUHE.

B) MeToanydeckue ykazaHus 10 MPOBEACHUIO JaOOPaTOPHBIX padoT.

r) Meronnyeckue yka3aHus 0 OpraHu3alii CaMOCTOSATENbHON pabOThI CTYAEHTOB.

12. Ilepeyennb yueOHoOIi JuTEpaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JIUTEepaTypa:

— Xapnamona T. C., Boggukuna O. B. MeToapl ncclieioBaHUS KaTAIUTUYECKUX CBOMCTB
reTepPOreHHbIX KaTanu3aTopoB. — Tomck : M3garensckuit Jlom TI'Y, 2017. — 60 c.

— MunakoBa T. C. AacopOnroHHBIEC TTPOLIECCH HAa TTOBEPXHOCTH TBEPABIX Tel. — TOMCK:
N3a-Bo Tom. yH-Ta, 2007. — 279 c.

— CpiueB M. M. KuciaoTHO-OCHOBHBIE XapaKTEPUCTUKH IMOBEPXHOCTU TBEPABIX TEI U
yIpaBJICHUE CBOMCTBAMU MaTepraaoB U Kommo3utoB / M. M. Cerues [u ap.]. — Cankr-IlerepOypr:
Xumusnaar, 2016. — 274 c.

— MunaxkoBa T. C., ExumoBa U. A. ®Topubl 1 OKCUABI 11€JI0YHO3EMENBHBIX METAJIIIOB U
Maruaus. [loBepxHocTtHbie cBoiicTBa. — Tomck : M3narenbckuii Jlom TI'Y, 2014. — 148 c.

0) JIOoMoNIHUTENbHAS TUTEpaTypa:

— MawmownTtos I'. B., Munakosa T. C., Xapnamona T. C., ['opbynosa A. C. Jlabopartopublit
MIPAKTUKYM 0 Kypcy «AJICOpPOLIMOHHBIE MPOLECCh» / DIEeKTPOHHBIN BapuaHT, 2016.

— NkonnukoBa K. B. Teopuss u mpakTuka Ompe/eieHus] KHUCIOTHO-OCHOBHBIX CBOMCTB
MIOBEPXHOCTHU TBepAbIX Ten MetoaoM pH-metpuu. / K. B. Ukonnukosa [u ap.]. —Tomck: 13a-Bo
ToMcKoro nmoJIMTeXHUUECKOro yHusepceurera, 2014. — 99 c.

— Kharlamova T. S., Timofeev K. L., Salaev M. A., Svetlichnyi V. A., Vodyankina O. V.
Monolayer MgVOy/Al>O3z catalysts for propane oxidative dehydrogenation: Insights into a role of
structural, redox, and acid-base properties in catalytic performance // Applied Catalysis A,
General. — 2020. — V. 598. — P. 117574. https://doi.org/10.1016/j.apcata.2020.117574



— Grabowski R. Kinetics of Oxidative Dehydrogenation of C,-Cz Alkanes on Oxide
Catalysts,  Catalysis  Reviews. - 2006. - V. 48. - P. 199-268.
http://dx.doi.org/10.1080/01614940600631413

— Carrero C. A., Schlogl R., Wachs 1. E., Schomaecker R. A critical literature review of the
kinetics for the oxidative dehydrogenation of propane over well-defined supported vanadium
oxide catalysts // ACS Catal. — 2014. — V. 4. — P. 3357-3380. https://doi.org/10.1021/cs5003417

— Li H., Shen M., Wang J., Wang H., Wang J. The Effect of Support on CO Oxidation
Performance over Pd/CeO; and Pd/CeO-ZrO; Catalyst. // Ind. Eng. Chem. Res. — 2020. — V. 59.
— N 4. - P. 1477-1486. https://doi.org/10.1021/acs.iecr.9b05351

— Thommes M., Kaneko K., Neimark A. V., Olivier J. P., Rodriguez-Reinoso F., Rouquerol
J., Sing K.S.W., Physisorption of gases, with special reference to the evaluation of surface area
and pore size distribution (IUPAC Technical Report) // Pure Appl. Chem. — 2015. — V. 87. — NN
9 -10. — P. 1051-1069. https://doi.org/10.1515/pac-2014-1117

B) pecypchl cetu HTepHeT:
— baza nannbIx nutupoBanus uznarenscrsa Elsevier. bubnuorpaduueckas nadopmanus,

UH(pOpMAIIHS O IUTUPOBAHUH, CCHUTKU Ha MOJIHBIE TeKCThI. — Nttps://www.scopus.com

— UndpopmarmonHo-ananutudeckas 1argopma kommanuu Clarivate  Analytics —
https://www.webofscience.com

— Hayunas snextponnas oubnmoreka eLIBRARY.RU — https://elibrary.ru

13. Mlepeuensb uHGOPMANMOHHBIX TEXHOJIOTHii

a) JINIICH3NOHHOE U CBOOOIHO PACIIPOCTPAHIEMOE MMPOTPAMMHOE 00€CTIeUeHUE:

— Microsoft Office Standart 2013 Russian: maket nporpamMm. Biirouaet npunoxenus: 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);

— myOIMYHO IOCTymHBIe 0bsaunbie TexHonorun (Google Docs, Anaexc auck u T.11.).

0) nH(POPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DIIEKTPOHHBIHN KaTajor Hayunoii OnbIMOTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIIeKTpOHHAas OonbmmoTeKa (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 3BC KoncynbTant cryaenTa — http://www.studentlibrary.ru/
— O0pa3zoBatenbHas miaTdopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbLHO-TeXHHYECKOE 0O0ecneuyeHue

AymaTopun Ui TPOBEICHHS 3aHATUH CEMHUHAPCKOTO THWIIA, WHIWBHIYaJIbHBIX U
IPYIIIOBBIX KOHCYJIbTAIIUHI, TEKYIEro KOHTPOJIS U IIPOMEXYTOYHON aTTeCTaIlNH.

ITomerenus st caMOCTOSTENIHOW paboThI, OCHAILEHHbIE KOMIBIOTEPHON TEXHUKOH U
JOCTYnoM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 HMH(POPMALMOHHO-00pa30BaTEIbHYIO CpeLy U K
MH(GOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

JlaGopatopuu, OCHAIlIEHHbIE BBITSKHBIMU IIKaaMu, U3MEPUTEIbHBIMU HHCTPYMEHTAMHU
(aHanMTUYECKHE BEChl, TEPMOMETPHI, Ta30BbI€ YaChl, MBUIbHO-IJICHOYHbIE W3MEPUTEINN),
CTEKJITHHOU U (pappopoBoii 1abopaTopHOil MOCYI0H U CleayoMUM 000pyI0BaHUEM:

— aHAJIM3aTOop yAeNbHOI noBepxHocTH U nopuctoctu TriStar 3020 (Micromeritics, CILIA);

— xeMocopOuronHbie aHanm3aropsl AutoChem (Micromeritics, CIIIA);

— cranius aerazanuu VacPrep 061 (Micromeritics, CIIIA);
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— aHAIM3aTop yAeTbHOU MmoBepxHoCcTH U nopuctocT 3Flex (Micromeritics, CIIIA);

—nonometp UITI — 101, HITO «Cemuxoy» (HoBocubupck); cnekrpodoromerp UV-2800;

— (OTOKOJIOPUMETD;

— MPOTOYHBIE KATATUTUYECKAE YCTAHOBKH, CONMPSDKEHHBIE C Ta30BBIMU XpoMaTorpadamu
«Xpomatak-Kpucramn 5000» amst on-line aHanmm3a IpoayKTOB PEaKIINU;

— anaimutudeckuid mpubop Omni S/N (Brookhaven, CIIIA) mnst u3mepenus n3era-
MOTEHIIMAIA U pa3Mepa yactuil ¢ aprotutparopom BI-ZTU (Brookhaven, USA).

15. Undopmanus o paspadoTunkax

XapnamoBa Tamapa CepreeBHa, KaH[. XUM. HayK, Kadeapa Gu3HMuecKoil U KOJIJIOUHOU
xuMuM HanuoHanbHOrO MCCIEN0BATENLCKOr0 TOMCKOrO TOCYIapCTBEHHOTO YHHUBEPCHUTETA,
JOLICHT.

I'pabuenko Mapus BragumupoBHa, KaHA. XuUM. Hayk, Kadenpa ¢Qusmueckod u
KOJIOUAHOM xumuM HamnuoHanmpHOro HcciaenoBarenbckoro TOMCKOro rocyaapCTBEHHOTO
YHUBEPCHUTETA, JIOLCHT.



