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

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

OIIK-1. Cnoco0OeH aHaIM3UpPOBaTh W HWHTEPIPETUPOBATH PE3YJIbTATHl XHUMUYECKUX
HKCTIIEPUMEHTOB, HAOMIOACHUH 1 U3MEPEHUI B PA3IMYHBIX 00IACTAX XHUMHUU;

OIIK-2. CnocobeH MpoBOUTH CHHTE3, aHATN3, U3yUYECHUE CTPYKTYPhI K CBOWCTB BEIIECTB
Y MaTEepUaJIOB, UCCIIE0OBATh MPOLIECCHI C UX YUACTUEM;

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 pabOTy W BHIOMpATh aJCKBAaTHBIE METOJBI PELICHHUS
HAy4YHO-HCCIIEI0BATENIbCKUX 3a/1a4 B BEIOpaHHON 007aCTU XUMUHU, XUMUYECKON TEXHOJIOTUHU WIIN
CMEXHBIX C XMMHEH HayKax.

PesynpTaTamu OCBOEHUS AUCUUIUIMHBI SIBJISIOTCS CIIEIYIOMINE UHAUKATOPBI JOCTHKEHUS
KOMIIETEHIIUM:

POOIIK 1.1 3naer TeopeTnyeckre OCHOBbI HEOPraHMUECKOW, OPraHNYeCcKon, GU3NYECKOM
U QHAIUTUYECKOW XUMHH, MPUMEHSIET UX MPHU pElIeHUH Mpo(ecCHOHANBHBIX 3ajady B JPYIrHX
00JIaCTsIX XUMHH.

POOIIK 1.2 VYmeer cucreMatu3upoBaTb U  HHTEPIPETUPOBATH  PE3YJIbTATHI
SKCIEPUMEHTOB M PaCUYETHO-TEOPETUUYECKUX PabdOT C UCHOJIb30BAHHEM TEOPETHUECKHUX OCHOB
TPaJMLIMOHHBIX U HOBBIX Pa3/IelIOB XUMHUH

POOIIK 1.3 Ymeer rpaMmoTHO (OpMYIHPOBAThH 3aKIIOUEHUS U BBIBOJIBI MO pe3ysbTaTaM
paboThI

POOIIK 2.1 3naeT ctaHgapTHBIE PUEMBI U ONEPALUH, HCIOJIb3YEMBIE MTPU MTOIYYEHUN
BEILIECTB HEOPTAHUYECKOW ¥ OPTraHUYECKON MTPUPOBI

POOIIK 2.2 3HaeT TeopeTHYECKHME OCHOBBI METOJOB HU3Yy4YEHHUS COCTaBa, CTPYKTYPhI U
CBOICTB /17151 TPaMOTHOT'O BbIOOpA METO/IA UCCIIEIOBAHUS

POOIIK 2.3 VYmMeer mnpoBOAUTH CTaHIAPTHBIE CHHTE3bI MO TOTOBBIM METOAMKAM,
BBITIOJIHATh CTaHJAPTHBIC OINEpaluy AJs ONpeAesieHUs XMUMHUYECKOoro U (a3oBOTO COCTaBa
BEIIECTB U MaTEPHAJIOB, a TAKXKE UCIIOJIb30BaTh CEPUITHOE HayyHOE 000pyA0BaHUE ISl U3yUEHUs
UX CBOWCTB

POOIIK 3.1 3HaeT OCHOBBI TEOPETHYECKOW (U3MKH, MATEMaTHYECKOTO aHalu3a |
KBAaHTOBON XUMHH; OCHOBHBIE TEOPETUUYECKUE U TIOTYIMIIUPUUECKUE MOJIETH, IPUMEHIEMbIE TTPU
peLIeHnN 3a/1a4 XUMUYECKOW HApPaBIEHHOCTH

POIIK 1.1 YMeer pa3zpabaTbiBaTh CTPATETHIO0 HAYUYHBIX UCCIICIOBAHNM, COCTABIISIET OOIITUI
IIJIaH U JI€TaJbHBIE TUIaHbl OTJIEIbHBIX CTaIUH.

POIIK 1.2 YMmeer BBIOMpPATh SKCICPUMEHTAIBHBIE M PACYCTHO-TCOPETHUYCCKUE METOIbI
peuieHusl MOCTaBJICHHOM 3a/1auy, UCIIOJb3Ysl TOCTHXKEHHUSI COBPEMEHHON XMMHYECKOW HAyKu, U
UCXOJSl U3 UMEIOIINXCS, MAaTepUATbHBIX, HH(OOPMAIIMOHHBIX U BPEMEHHBIX PECYPCOB.

2. 3aga4uy oCBOCHHSA TUCIUILINHDI

— OcBOHTH MOHSATUHHBIN arrapar U nmoHuMarb CymHOCTb, 3dKOHOMCPHOCTHU KaTajln3a U
0COOEHHOCTHU ICTCPOICHHOIO KaTalln3ad, 3HATb IPUHIOMUIIBI KAaTAJIUTHYCCKOI'O JIEUCTBUS IS
OCHOBHBIX KJIaCCOB KaTaJIHUTHYCCKHX peaKI_II/Iﬁ (KI/ICJ'IOTHO'OCHOBHHﬁ KaTrajlinu3, KaTajln3
MCTallJlaMH, OKCI/II[aMI/I), OCHOBBI M OCOOCHHOCTH KHHETHKHU IFCTCPOrcHHBIX KaTAJIUTHYCCKUX
peaKHHﬁ; 3HATb OCHOBHBIC HAIIPABJIICHUA PpPa3BUTUA TCEOPCTUUYCCKUX Hpe,Z[CTaBJ'IeHI/Iﬁ 0
NpeABUACHHUU KAaTAJIUTHYCCKOT'O JIEHCTBHSL.

—Hay‘{I/ITLCH paS6I/IpaTBC$I B OCHOBHBIX BHAAX KaTAJUTHYCCKHUX CUCTEM, HMCIOIIUX
IMPOMBIINIJICHHO-BAXXHOC 3HAUCHHUC; BBIIIOJHATD KHUHCTHYCCKUC PACUCTBI I TI'CTCPOICHHBIX
KaTaJIuTUYCCKUX peaKuHﬁ; MNpOBOAUTH CHUCTCMHBIC HCCICAOBAHHUA B o0llacTy KaTajausa II0
IIPUOPUTCTHBIM  HAIIPABJICHUAM, HUCIOJIB30BATh HpI/IO6peTeHHLIC SHaHUA 1IpU PCHICHUHA
HpO(beCCI/IOHaJ'IBHBIX 3aaa4; INPOBOJUTH KOPPCKTHBIC HUCCIICAOBAHUSA KATAJIUTHUYCCKUX CBOICTB
TFCTCPOTCHHBIX KaTAJIM3aTOPOB C HUCIOJB30BAHUEM CTATHYCCKUX W MHPOTOYHBIX PCAKTOPOB;



OpI/IeHTI/IpOBaTBCH B BO3MOXKHOCTAX COBpeMeHHLIX (1)I/I3I/I‘ICCKI/IX METOA0B UCCIICAOBAHUA CBOﬁCTB
KaTaHPI?;aTOpOB nu I/I3y‘IeHI/I$I nux KaTaJIPITI/I‘IeCKOfI AKTUBHOCTH, ITOCJIC AOIIOJIHUTCIIBHOI'O 06yquI/151
HpOBO[[I/ITb HCCICOOBAHUS FeTepOFeHHBIX KaTaJII/ISaTOpOB C HCIIOJIB30BaHUECM (I)I/I3I/I‘-IGCKI/IX
meronos (POA, DCJI0, UKC, KPC, TIIB-H,).

3. MecTo THCIMIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl

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

JlucumIiuinHa OTHOCHTCS K 4YacTH OO0pa3oBaTeIbHONH MPOTrpaMMbl, (OpMHpPYEMO
Y4aCTHUKaMH OOpa30BaTENbHBIX OTHONICHUH, TpeiaracTcs oOydJarmuMcs Ha BBIOOD.
JucuunimHa BXoguT B MOysib Moayiib duznueckass XuMHusl.

4. Cemectp(bl) ocBOeHusI U GopMa(bl) IPOMEKYTOUHOMH aTTECTALMHU MO JUCIUIIMHE

CenpMmoii cemecTp, SK3aMeH

5. Bxoanble Tpeﬁona}ma AJIsi OCBOCHUSA TUCHHUIIVINHBI

JUis yCHEIIHOro OCBOEHHUS MAMCHUIUIMHBI TpeOYloTCs pe3ysbTaThl OOY4YeHHs IO
CJIEYIONIUM TUCIUIUTHHAM: Marematndeckuit ananus, ®usuka, CtpoeHue BemiecTa, Jluneitnas
anreOpa W aHanuThueckas reometpusi, KantoBas xumus, Kpucrammoxumus, Heopranmaeckas
XUMUA, AHaTUTHYeCKass Xxumus, Opranndeckas xumusi, Ouzndeckass XUMHSL.

6. SI3bIK peaau3anun

Pycckuit

7. O0beM TUCHUIIIHHBI

OO6mast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3.€., 144 4acoB, U3 KOTOPHIX:
-JIeKuuu: 32 4.
-IIpaKTUYECKUE 3aHATUS: 32 4.
B TOM YHCJIE ITPaKTHYeCKas MOArOTOBKa: 32 4.
O06BeM caMOoCTOATENbHON PabOThI CTYZCHTA ONPECIICH YICOHBIM IJIAHOM.

8. Conep:xkaHue TMCHUIIUHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. BBenenue

OcHoBHBIE OCOOCHHOCTH KaTaiu3a. 3HaueHUE SBJICHMs KaTanuza. Vctopusi pa3BuUTHS
HayKH.

Tema 2. Ilpupoga KaTaJIMTHYECKOTO NAEUCTBUS. ['e€TepOreHHbI KaTaliu3 TBEPIAbIMU
KaTajau3aTopaMu

DHTaNbIUIHBIN U SHTPONUIHBIN (akTopbl. CHIDKEHHE SHEPTUU aKTUBAIMHN KaK OCHOBHAS
MpPUYMHA YCKOPEHHS KaTalUTUYeCKHX peakiuil. CTaguilHblii U acCOIMATHUBHBIA (CIUTHBIN)
MEXaHHU3MBbI KaTanu3a. BiusHue oTKIOHEHHs OT paBHOBECHOT'O COCTOSIHUSI HA CKOPOCTh PEaKIIHH.

MexaHu3Mm JIeHcTBUS U crienr(rKa reTeporeHHoro katanusa. AKTUBHbBIN 1IeHTp. [IpaBuio
BbopeckoBa. [loBepXHOCTHOE B3aUMOJIEHCTBUE pEArupPYIOMIUX BEIIECTB C KaTaU3aTOPOM.
Xumunueckas afacopOuus. [loTeHnuanbHas KpuBasi sl TeTEPOTeHHON KaTAIUTUYECKONW peaKIUu.
CpaBHEHME CKOPOCTEN peakliii TOMOT€HHOI0 ¥ T€TePOr€HHOr0 KaTajln3a.

Tema 3. OcHOBHbIE TOHSATHS KaTajau3a: AaKTHUBHOCTb, CEJIEKTUBHOCTb. MeTObl
HCCIEA0BAHUS KaTATUTUYECKUX CBOMCTB F€TEPOre€HHBIX KaTaIu3aToOpOB.

Karanutnueckast akTHBHOCTb, KOHBEPCHS. Y IeIbHAsI KATATMTUYECKAsE AKTUBHOCTD, YHCIIO
o0opoToB. CenekTHUBHOCTh. lVccnemoBaHusl KaTaIUTUYECKUX CBOMCTB. BiusHue mpoiieccoB
nepeHoca. [IpoTouHble W cTaTH4YecKue MeToAbl. PeakTop HeanbHOro BbITeCHEHHUsA. PeakTop
uaeansHoro cmernienus. JuddepeHuanbHbii 1 MHTETPaNIbHBIN peakTopa.

Tema 4. Kunetnka kaTalUTHUECKUX PEAKLIUM.



Cramuu rereporeHHO-KaTamuTHUeCKod peakuuu (auddysus, aacopOrus, XuMHUYECKas
peakuus, necopOrusi). BiusiHue nporeccoB nepeHoca Ha CKOPOCTh T€TePOreHHO-KATATUTUIECKOM
peakiuu. CoOCTBeHHass XUMUYeCKas KUHETHKA. JICHTMIOpOBCKAash KHMHETHKA KaTAIUTUYCCKUX
peakuuii. Mexanusm Jlenrmropa-XunuensByna. Mexanusm Mnu-Punuena.

KuneTrunka crnoxHbIX KaTaAIUTHUYECKUX peakiuil. Jlumutupyromas craaus. CTalmoHapHbIN
Y KBa3MCTALIMOHHAPHBIN peKUMBI. [IprHIMI craimoHapHOCTH boaeHIITeHA.

Kunernka KaTanuTUYECKUX pEAKIHl HA HEOAHOPOAHON MTOBEPXHOCTH.

Tema 5. KucinorHo-oCHOBHOM KaTaus.

Ormpenenenre KUCIOT U OCHOBAHMUM B paMKkax pasznudHbix Teopuit (bpencrena, Jlstouca,
YcanoBuua, Tana0e). OnpenencHue cuibl KHUCIOTHBIX 1eHTpoB (PH, dynkims [ammera Ho).
KucnoTtubie 1 OCHOBHBIE LIEHTPHI B TETEPOTC€HHOM KaTajan3e. MeTo bl ONpeesIeHHs] KUCIOTHBIX U
OCHOBHBIX IIEHTPOB Ha MOBEPXHOCTH.

KoppermauroHHble  COOTHOIIEHMS B  KHCIOTHO-OCHOBHOM  KaTalu3e. YpPaBHEHHUE
bpencrena. Koppensiunyu akTHBHOCTH C KUCIOTHOCTBIO B TETEPOT€HHOM KaTaJIn3e.

[Ipupoma u CTpyKTypa KHCJIOTHBIX IIEHTPOB Ha TIOBEPXHOCTH OKCHJIOB. Mojemnb
Mopenynra. Okcuj alfOMUHUS. ATIOMOCUIUKATHI. [{eomuThI.

MexaHu3MBbl KUCIOTHO-OCHOBHOTO Karanu3sa. [lermaparanusa cnuproB. Katanurnaeckuit
KPEKHMHT YIJIEBOJIOPOIOB.

Tema 6. Katanu3s okcuamMu.

Karanutuueckoe okucnenue. ®opmbl Kuciaopoja Ha moBepxHocTH. Kitaccudukanus
MIPOLIECCOB OKUCIIEHUS (TJIyOOKOE U CEJIEKTUBHOE OKHUCIIeHNE). Teopuss KpUCTAUTMUECKOTO MOJIS.
OHeprus cTaOWIM3alUM KPUCTAIUIMYECKUM TojeM. Teopusi TMOJsl JIMTaHAOB. OHEprus
crabunu3anuu nosieM juranjaa. [I[pumeHeHne Teopuu KPUCTAJUIMUECKOTO IMOJIS M TEOPUH OIS
JUTAHAOB K SBJICHHUSIM aicopOIuuM ¥ Karanusa. JIByXmukoBas KapTHHA HW3MEHEHUS
KaTAIMTUYECKUX CBOWCTB OKCUOB.

Knaccudukanus MexaHW3MOB KaTaIMTHYECKOTO OKucieHUs. CTaauiiHBI W CIWTHBIN
MexaHnu3mbl. Mexanu3zm Mapca-Ban Kpesenena.

CBsA3b KaTAJIUTUYECKOM AaKTUBHOCTH C OHHEpPrueil cBsizum kuciopoaa. CoOTHOIIEHHE
bpencrena-Tlonsuu-CemeHona.

Peaknun cenekTuBHOro okucieHus. CBsA3b CEIEKTUBHOCTH C 3HEPTHEN CBSI3U KUCIOPOAA
C IOBEPXHOCTBIO OKCHUJA.

Tewma 7. Katanu3z meramiamu.

OcCHOBHBIE peaklMH, KaTalu3upyemble MeTaiaMu. [IpombllieHHBIE TPOLECCHI,
MPOBOJMMbIE HAa METAJUIMYECKUX KaTanu3aropax (THIPHUPOBAHUE JKHUPOB, CEJIEKTHBHOE
TUAPUPOBAHUE alleTUJICHA, TUAPUPOBAHNE OEH30JIa B LIMKJIOIeKCaH, CHHTE3 aMMHUaKa, MmapoBas
KOHBEPCHS METaHa).

Crpykrypa o0bema u TOBepxHOCTH MeTamioB. Kpucramiorpaduss MoBEpXHOCTU
MeTaioB. PeakioHHass cocOOHOCTh MOBEpXHOCTU. [LIOTHOCTH aTOMOB Ha MOBEPXHOCTH.
AncopOLHOHHBIE IEHTPHI.

30HHAsI TEOPHUsl CTPOEHUS TBEPAOTO Teia. 30HHAsA CTPYKTypa MNEPEXOJHBIX METAJLIOB.
Mogenu s-d- obmena. IToaxoapl K TPakTOBKE B3aWMOACHCTBUS pEarvpyroIUX BEIIECTB C
METAJUTMYECKUMH  KaTanu3atopamMu  (JOKalbHO€ U KOJUIGKTUBHOE  B3aMMOJCHCTBHE).
KosutekTHBHBIC CBOWCTBa METAUIOB B KaTajimu3e. BanentHas teopus Ilonmmura. d-xapaxrep
METAJUTMYECKOU CBSI3H.

Karanu3 cimaBamu. CTpyKTypbI CIIaBOB. 3HAYEHUE JOKAIbHBIX U KOJUIEKTUBHBIX CBOMCTB
CIu1aBOB B KaTtayin3e. CTPYKTYpPHO-UYBCTBUTENIBHBIE U CTPYKTYPHO-HEUYBCTBUTEIIbHBIE PEAKIUU.

Hanecennsie Metamnsl. Pazmeps! 1 (hoopMa Manmbix METAIUTMUECKUX YaCTUIl. DIEKTPOHHAs
CTPYKTypa HAaHECEHHBIX KJIACTEPOB MeTauioB. CTPYKTYpPHO-UYBCTBHUTEIIbHBIE U CTPYKTYPHO-
HEUYBCTBUTEIIbHBIE PEAKIMM HAa HAHECEHHBIX MeTajUlaX. BiusHuE B3aMMOJEWUCTBUS MeETasll-
HocuTenb. CHuiioBep BOAOPO/IA.

Tema 8. OCHOBBI IPEABUACHUS KaTATUTUUECKOTO ACUCTBUSI.



Hcropudeckue 3Tarbl pa3sBUTHs TEOPETUYECKUX NPEACTABICHUM O Katannse. Gusndyeckue
U xumuuyeckue teopur. OObeTUHEHNE XUMHYECKUX M (DU3MYECKUX TEeOopwid Karaiau3a. PaboTsl
Teinopa, banannuna, Kob6ozesa, Porunckoro, Bonbkenmreiina, bopeckoBa B obiactu teopuit
AKTUBUPOBAHHOW aJCOPOLIMM M aKTUBHBIX LEHTPOB. | JTaBHBIE MOJIOKEHUS U TMpeJcKa3zaTeIbHas
CIIOCOOHOCTH HEKOTOPBIX OCHOBHBIX (DU3MKO-XUMUYECKHX TEOPUH KaTalln3a.

CoBpeMeHHbIC TEHJICHIIMM B Pa3BUTHH METOJIOB MOMCKA KaTaJu3aTOPOB C 3a/JaHHBIMU
cBorctBami. [logxost u posib 9BM B peanu3zaiuu 3TUX MOIX0/I0B.

9. Tekymuii KOHTPOJIb N0 JUCHUILINHE

Texkymuil KOHTPOJIb IO JUCUUILIMHE IPOBOAMUTCS IIyTEM KOHTPOJSA IOCEMAEMOCTH
3aHSATUN, NPOBEIEHUS TMPOBEPOUHBIX padOT IO JIEKIIMOHHOMY MaTepualy H Marepuairy
MPAKTUYECKUX 3aHSTHH, BHITIOJHEHHUS] UHIMBUAYAIBHBIX 3aJJaHUN B (popMe pedepaTos, J0KiIana
U pelleHus 3aaad, paboThl Ha MPAKTHUUECKHUX 3aHATUSAX M (UKCUpyeTcs B (popMe KOHTPOIbHOU
TOYKH HE MEHEEe OJTHOTO pa3a B CEMECTP.

OrneHOYHBIE MaTepUalbl TEKYIIEro KOHTPOJIS pa3MmenieHsl Ha caiite TI'Y B pasznene
«Hupopmarmst 06 o6pazoBaTensHON porpamMmey - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ)IOK NMPOBCACHUA U KPUTEPUHU OLICHUBAHUS HpOMe)l(yTO‘IHOﬁ arrecranmumn

DK3aMeH B CEIbMOM CEMECTpE MPOBOAUTCS B MUCbMEHHON (hopMe B Bue TecTa. Bompocsl
B 9K3aMEHAI[MOHHOM TECTE aHAJOTUYHBI BOMPOCAM B KOHTPOJIBHBIX pPa0OTax MU NPOMEXYTOUHOM
KOHTpOJIE TIOCJIE 3aBEpIIEHHUs HM3Y4YeHHs MaTepuajla TEeMaTH4eCKOro pasjesia Ha JIEKUUAX U
MIPAaKTUYECKNX 3aHATUAX. [IpogomkuTensHOCTh 3K3aMeHa 1,5 Jaca.

OHGHO'—IHBIG MaTCpuraibl IJIA IPOBCACHUSA HpOMe)I(YTO‘—IHOﬁ arTeéCTaluy pasMCIICHbl Ha
caute TI'Y B pasmene «Mudopmanus o0  oOpazoBaTeNbHONW  MporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOOAUYECKOE O0ecIIeYeHe

a) DIICKTPOHHBIN y4eOHBIH Kype M0 JUCHUILUIMHE B CPeJie 3JAEKTPOHHOTO 00yuenus iDO

- https://Ims.tsu.ru/enrol/index.php?id=28527

0) OnieHOYHBIE MaTepUallbl TEKYIIEro KOHTPOJIS W MPOMEKYTOYHOM aTTECTAIlMH 10
JMCIUTUIAHE.

B) [li1aH nmpakTHYECKUX 3aHATHIA O JUCIUTUINHE.

r) Metoandeckue yKa3zaHus [0 OPraHu3allii CaMOCTOSATEIBHOM pabOThI CTYICHTOB.

12. Ilepeyennb yueOHOIi JJuTEpaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas TUTepaTypa:

—Yopkennopdp MW., HaiimantcBenpaiit X. COBpeMEHHBI KaTalu3 M XUMHYECKas
kuHeTuka. — Jlonronpynuerii: M3narensckuii Jlom «Muatemnexk», 2010. — 504 c.

— bopeckos I'. K. I'ereporennsiii katanus. — M. : Hayka, 1986. — 304 c.

— KpsuioB O. B. I'ereporennsiii katanus. — M. : UKL «AkagemkHuray, 2004. — 679 c.

— Kunepman C. JI. BBeneHne B KUHETHKY T€TEPOr€HHbIX KaTaJUTUYECKUX peakuuid. — M.
: Hayka, 1964. — 608 c.

— Kunepman C. JI. OCHOBBI XMMHYECKON KMHETMKH B T€T€POr€HHOM Karanuse. — M. !
Xumus, 1979. — 352 c.

— Ponpgyrun B. . ®usukoxumus nosepxHoctu. — Jonronpyausiii: W1 "Warennexr",
2011. — 564 c.

— [Taykmtuc E. A. MHdpakpacHas crieKTpOCKOIHUS B T€TEPOr€HHOM KUCIOTHO-OCHOBHOM
katanuze. — HoBocubupck: Hayka. Cub. orn-aue, 1992. — 255 c.

— Ilentun 0. A., Bunkos JI. B. ®u3ndeckue MeTonsl nccienoBaHus B xuMuu. — M. : Mup,
00O "UznpareasctBo ACT", 2003. — 683 c.


http://www.kniga-forum.ru/viewtopic.php?f=346&t=31502#p31502

— Myxuienos U. I1. Texnonorus karanuzaropos. —JI. : Xumus, 1979. — 324 c.

0) IOTIOHHUTENbHAS JTUTEPATYpa:

— Murzin D., Salmi T., Catalytic Kinetics: Chemistry and Engineering / Second Edition,
Elsevier Science, 2016. — 752 p.

— Hanefeld U., Lefferts L., Catalysis: An Integrated Textbook for Students. — Wiley-VCH,
2018.-370 p.

— Cerepdung Y. IIpaktuueckuit Kypc rereporeHHoro karaimmsa. — M.: Mup, 1984. — 520
c.

— bobpoB, H.H. DxcrnepuMeHTanbHbIe METOABI M3YyYEHHUS CBOMCTB KaTalM3aTOPOB W
cop6enToB / [IpoMbInieHHBIN KaTanu3 B Jekiusax. Beim. 3. M.: Kansuc, 2006. — 128 c.

— bopeckos I'.K. Karanus / .1, 2. HoBocubupck, 1971. — 267 c.

— Porunckuii C.3. T'ereporennsiii karanu3. Hexotopsie Bompockl Teopun. — M.: Hayka,
1979. — 416 c.

— I[nsicora, JI.M. Benenue B pentreHorpaduto katanu3atopo. — HoBocubupck: U3a-Bo
HK CO PAH, 2010 - 59 c.

—IlnscoBa JILM. Pentrenorpagusi KaTaJu3aTopoB B KOHTPOJIUPYEMBIX YCIOBUSX
temnepatypsl u cpensl / [Tnsicoa JILM. [u np.]. — HoBocubupck: MacTUTYT Katanmu3a, 2011. — 184
c.

— Metonb! uccnenoBanus katanuzaropos / Pen. [x.Tomac, — M.: Mup, 1983. — 302 c.

— MunaueB X.M. ®0OT037€KTpOHHAs CHEKTPOCKONMS W €€ MPUMEHEHHE B KaTaiuze /
MunaueB X.M. [u np.]. — M.: Hayka, 1981. — 213 c.

— OnTrueckas CrieKTpockonus B ajcopoumu u karanuse / Yacts 2 Criektpockomnus B YO
u Bunumom auanasonax. HoBble MeTonuku KojeOaTeNbHON CIEKTPOCKONWU JUIsl U3Yy4EHUs
noBepxHoctu. [log penakuumeit E.A. [Taykmtuca. — HoBocubupck, 2012. — 99 c.

B) pecypchl cetn MHTEepHeT:
— baza nannbix nutupoBanus u3natenbcerBa Elsevier. bubnuorpaduueckas uadopmarus,

uHbOpMaIHs O IUTHPOBAHNH, CCHIJIKU Ha TIOJHBIC TEKCThI. — Nttps://www.scopus.com

— Undopmarmonno-ananutrueckass 1uiatpopma kommanwu Clarivate  Analytics —
https://www.webofscience.com

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

13. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOT A

a) JIMIICH3UOHHOE U CBOOOJIHO PACIIPOCTPAHIEMOE MPOTPAMMHOE 00eCIICUCHUE:

— Microsoft Office Standart 2013 Russian: maker nporpaMm. Biirouaer 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);

— myOnuuHO ocTynHble oOnaunbie TexHonoruu (Google Docs, SIHneke QuckK u T.1.).

0) MHPOPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DIEKTPOHHBIN KaTajaor Hayynou O6ubnuorexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIIeKTpOHHAas oubnmnoreka (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/
— OBC KoncynbranT cryaenta — http://www.studentlibrary.ru/
— O0pasoBarenbHas mwiatdopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— DBC IPRbooks — http://www.iprbookshop.ru/



http://ntb.misis.ru:591/OpacUnicode/index.php?url=/auteurs/view/195045/source:default
http://snm.catalysis.ru/resources/institute/Publishing/pososbia/2011-%D0%9F%D0%BB%D1%8F%D1%81%D0%BE%D0%B2%D0%B0.pdf
http://snm.catalysis.ru/resources/institute/Publishing/pososbia/2011-%D0%9F%D0%BB%D1%8F%D1%81%D0%BE%D0%B2%D0%B0.pdf
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/

14. MaTepua/jibHO-TeXHHYECKOe obecrieyeHue

Aynuropun JUis MPOBEACHUS 3aHATHH JIEKLIMOHHOIO THUIIA.

Aynuropun JUisl TPOBEAEHUS 3aHATUA CEMUHApCKOr0 THIIA, WHIUBUAYAIbHBIX H
IPYIIIOBBIX KOHCYJIbTALMM, TEKYLIEr0 KOHTPOJISA U IIPOMEKYTOUYHON aTTECTALMH.

[Tomemienns a8 caMOCTOSATENbHONW pabOThl, OCHAIIEHHBIE KOMIIBIOTEPHONH TEXHUKOH U
JIOCTYNOM K ceTd MHTepHeT, B 3JIEKTPOHHYI0 WH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpeay U K
MH(POPMAIIMOHHBIM CITPABOYHBIM CHCTEMaM.

Aymutopun s OPOBENEHHs 3aHATHM  JIEKHMOHHOTO M CEMUHApPCKOrO  THUIA
WHJMBHUAYAIbHBIX M TPYIIOBBIX KOHCYJbTAllMM, TEKYIIEr0 KOHTPOJS M IPOMEKYTOYHOU
aTTecTalliu B CMEIIEHHOM popmare («AKTpy»).

15. Undopmauus o paspadoTunkax

XapnamoBa Tamapa CepreeBHa, KaHJI. XUM. HaykK, kKadeapa GuU3NUecKoil U KOJIJIOUTHOM
xuMuM HanuoHanbHOTO MCCIEA0BATENLCKOT0 TOMCKOTO TrOCyJapCTBEHHOTO YHUBEPCHUTETA,
JOLCHT.



