


1. lesab 1 n1aHUpPyeMble Pe3yJbTAThl 0CBOECHHS IMCIHUIIUHbI

[lenbto OCBOEHMS IUCLUIUIMHBI SABISETCS IOJYYEHHE CTYJIEHTAaMH TEOPETUYECKUX
3HAHUM 110 KaTaJM3y Ha COBPEMEHHOM YPOBHE U BO B3aMMOCBSI3U C APYTMMU HayKaMH, pa3BUTHE
y CTYACHTOB CIOCOOHOCTH K TIPOBEJCHHIO CHCTEMAaTHYECKHX WCCIIEOBaHUI B o0iactu
KaTaJln3a, a Takke (GOpPMUPOBAHHE CIEIYIOLUIMX KOMIIETCHIIMIA:

— OIIK-1. CriocobeH aHanM3upoBaTh U HMHTEPHPETUPOBATH PE3YJIbTAThl XUMHUYECKHX
9KCHEPUMEHTOB, HAOIIOJEHUN U U3MEPEHUH.

— OIIK-2. Cnoco0GeH TpOBOAUTH C COOJIOACHHEM HOPM TEXHHKH O€30MacHOCTH
XUMHUYECKHH 3KCIIEPUMEHT, BKJIIOYasi CUHTE3, aHAJIN3, U3y4YE€HUE CTPYKTYpPbl U CBOWCTB BELIECTB
Y MaTEepUaJIOB, UCCIEA0BAHNUE IIPOLIECCOB C UX YUACTUEM.

—TIIK-1. CnocobeH BbIOMpaTh M HCHOJIB30BaTh TEXHUYECKHE CPEICTBA M METOJIbI
UCHBITAHUN JUId pElIEHHUs MCCIEN0BAaTENbCKUX 33Jad  XMMHMUYECKON HaIpaBlIE€HHOCTH,
HOCTAaBJIEHHBIX CIELHATMCTOM 00Jiee BEICOKOM KBATM(UKALIH.

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SIBJISIOTCS CIEIYIOIIME UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-1.1. CucremaTH3upyeT U aHAIU3UPYET Pe3yIbTaThl XMMUYECKUX 3KCIIEPUMEHTOB,
HaOJr01eHUH, N3MEPEHNUH, a TaK)Ke Pe3yJIbTaThl PACYETOB CBOICTB BEIIECTB U MAaTEPUAIIOB.

NOIIK-1.2. IIpeanaraer MHTEPIpPETALUIO PE3YIbTATOB COOCTBEHHBIX HKCIEPUMEHTOB U
pPacyeTHO-TEOPETUYECKHX pabOT C UCIOJIb30BAHUEM TEOPETUUYECKUX OCHOB TPAIMLMOHHBIX U
HOBBIX Pa3JIElIOB XUMHH.

NOIIK-1.3. ®opmynupyer 3akiIlOYeHUss M BbIBOJAbI [0 pe3yjbTaTaM aHajlnu3a
JUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX 3KCIIEPUMEHTAIBHBIX U PAaCUE€THO-TEOPETUUYECKUX padoT
XMUMHUYECKON HANpaBJIEHHOCTH.

NOIIK-2.2. TIpoBOOUT CHHTE3 BEIIECTB M MAaTEpUaJIOB Pa3HOM MPUPOABI C
UCIIO0JIb30BAHUEM UMEIOIINXCS METOMK.

NOIIK-2.3. TIpoBOAMT CTaHIApPTHBIE ONEPALMU JJIs OINPEAEICHUS XUMUYECKOTO U
(a30BOro cOCTaBa BEIIECTB U MAaTEPUAJIOB HA UX OCHOBE.

NOIIK-2.4. TIpoBOAMT HCCIEIOBAHUS CBOMCTB BEIIECTB M  MaTepHalioB  C
UCIIOJIb30BAaHUEM CEPUIHHOIO HAyYHOTO 000PYA0BaHMUS.

NIIK-1.1. Ilnanupyer oThenbHbIE CTAJUU UCCIEAOBAHUS NMPU HAIUYMM OOIIEro IUlaHa
HUP.

WIIK-1.3. BpiOMpaer TEXHUYECKHE CpEICTBA W METOAbl HUCTbITaHWKA (M3 Habopa
UMEIOINUX ) 1T pellieH sl ocTaBieHHbIX 3a1ay HUP.

2. 33}18‘11/1 OCBOCHUA THUCHHUIIIMHBI

— OCBOUTPH MOHATUIHBIN annapar ¥ NOHUMATh CYIIIHOCTb, 3aKOHOMEPHOCTH KaTallu3a U
OCOOEHHOCTH TETEPOreHHOr0 KaTajli3a; 3HaTh HPHUHILMIIBI KaTaIUTUYECKOTo JAEUCTBUSA JUIS
OCHOBHBIX KJIACCOB KATAIMTUYECKUX peakluid (KUCIOTHO-OCHOBHBIM KaTaiu3, KaTallu3
MeTaJlJlaMH, OKCHJIaMH), OCHOBbI M OCOOEHHOCTH KHHETHMKH TeTEPOTE€HHBIX KaTaTIUTHYECKHX
peakuuii; 3HaThb OCHOBHBIE HAIIPaBJICHHUS PAa3BUTHS TEOPETUYECKUX IMPEIACTABICHUN O
MpEeBUICHUH KaTAIUTUYECKOTO JeHCTBUS.

— Hayuutbcst pa3bupaTbcss B OCHOBHBIX BHJAX KaTaJUTHUYECKHX CHCTEM, HMMEIOLINX
IPOMBIIIJIEHHO-BA)KHOE 3HAYEHME; BBINOJIHATh KUHETHYECKHE pacueThl JUIsl TeTepOTreHHBIX
KaTAJIUTHYECKUX PEAKIMH; MPOBOJUTH CHUCTEMHbIE MCCIEOBAaHUS B OOJIACTH KaTaju3a II0
IPUOPUTETHBIM HANpaBICHUSIM, HCIIONb30BaTh MPUOOPETEHHbIE 3HAHUS TIPU pEIICHUU
npodeCCHOHATIBHBIX 33/1a4; MPOBOJUTH KOPPEKTHBIE HCCIEIOBAHUS KaTaIUTUYECKUX CBOMCTB
TeTepOreHHBIX KaTaJlu3aTOpPOB C HCIOJIB30BAHUEM CTATHYECKMX M MPOTOYHBIX PEaKTOPOB;
OpPUEHTHPOBATHCS B BO3MOXKHOCTAX COBPEMEHHBIX (PM3UUYECKUX METOJIOB HCCIIEI0OBAHUS CBOMCTB
KaTaJu3aTOpOB M U3YYEHHA HX KaTaJIUTHUYECKOH aKTUBHOCTH; IIOCJIE JIOMOJHUTEIHBHOTO
o0yuyeHHsI TPOBOAUTH MCCIEIOBAHUS TE€TEPOr€HHBIX KaTaJU3aTOPOB C HCIIOJb30BaHHEM
dusnueckux metonoB (POA, DCJ10, UKC, KPC, TTIB-H>).



3. MecTo TUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/bHOI MPOrpaMMbl

JlucumrmiuHa OTHOCUTCS K 4YacTH O00pa3oBaTeNbHOW MPOrpaMMBI, (OPMUPYEMO
y4acTHUKaMU OOpa30BaTeNIbHBIX OTHOLICHWM, mpeiaraeTcss oOydaromuMcs Ha BBIOOD.
JuctumimHa sSBisieTcss 00s13aTeIbHON I M3ydeHus: 1o mpoduiio moarotoBku. [lomydeHHbIe
CTYJI€HTaMH 3HaHUS HEOOXOJMMBI UM B HAYYHO-HCCIIEIOBATENHCKONH paboTe MpH BBINOJIHEHUU
KYPCOBBIX, OaKaJIaBPCKUX, TUTIIOMHBIX Pa0OT U MAarMCTEPCKUX TUCCEPTAIUH.

4. CemecTp ocBOeHUsA U (popMa NMPOMEKYTOUHON ATTECTANUM O TUCHUIIHHE

Cemectp 7, 5K3aMeH.

5. BxoaHble TpeOoBaHMSsI AJIsl OCBOEHUS TUCUUTIITHHBI

JUis  yCHemHOro OCBOSHUS JUCHUIUIMHBI TPeOYIOTCS pe3yibTaThl O0y4YeHHsS TIO
CIICAYIOINUM AWCIUIUIMHAM: 00s3aTelIbHOM vacTu obmenpodeccuonansHoro mukina b1.0.07
Maremarnueckuii ananus, b1.0.08 ®usuka, 51.0.12 Ctpoenue BemectBa u b1.B.06 Jluneitnas
anreOpa u ananutudeckas reomerpusi, b1.B.08 KpanToBas xumusi, b1.B.11 Kpucrammoxumus u
npodeccuonanbHoro mukiaa b1.0.14 Heopranuueckas xumusa b1.0.15 Ananutudeckas xumusl,
b1.0.16 Opranuueckas xumusi, b1.0.17 dusznueckas xumMusi y4eOHOro IUIaHa MO MPOTpaMme
OakamaBpuata 04.03.01 — Xumwst.

6. SA3bIk peanu3anuu

Pycckuin

7. O0beM THCHHILINHDI

OO6m1ast TpyA0€MKOCTh TUCIHUILUIUHBI cOCTaBsIeT 4 3.¢€., 144 vaca, U3 KOTOPBIX:
— Jekumu: 32 4.;
— cemuHapckue 3ansatust: 0 4.
— MpaKkTUYEeCKue 3aHATus: 32 4.;
— rabopaTtopHbie padoTel: 0 .
B TOM YHCJIe TPaKTHYECKas MOATOTOBKA: 32 4.
O06beM caMOCTOATENIbHON padOThI CTYI€HTA ONpeiesieH YUEOHbBIM IJIAHOM.

3ansatus no gucuumiinHe «['eTeporeHHbli KaTaau3» MOryT OBbIThb peanu30BaHbl B
cMemaHHOM ¢Qopmare ¢ DdIeMEHTaMH JJIeKTPOHHOTO OOy4YeHHS U JIUCTaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH.

8. Conep:xkaHue IMCHUILNIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM

Tema 1. BBenenue

OcHoBHBIE OCOOCHHOCTH KaTalv3a. 3HaueHue SBJCHHs KaTanuza. Vcropus pa3BuUTHS
HAyKH.

Tema 2. Ilpupoga KaTaaIUTHYECKOTO JAEUCTBUS. |'€TepOreHHbI KaTaau3 TBEPIbIMHU
KaTaJau3aTopaMu

DOHTaNbNUMHBIA W OSHTPONUNHBIA (QakTopel. CHIKEHHE DSHEPruM aKTHBAIMH Kak
OCHOBHAs MNpPUYMHA YCKOPEHUs KaTaJuTUYECKUX peakuuil. CTaauiiHbli M acCOLMaTUBHBINA
(cTUTHBINA) MEXaHW3MBbI KaTanu3a. BIUSHUE OTKIOHEHUS OT PABHOBECHOTO COCTOSHUS Ha
CKOpPOCTb PEAKIIHH.

MexaHu3m JeWCTBUsS W croenuduKka TEeTEpOreHHOro Karanu3a. AKTUBHBIM IIEHT).
IIpaBuno bopeckoBa. IloBepXHOCTHOE  B3aMMOJEHCTBHE  pPEATMPYIOIIMX  BELIECTB €
Karanu3aTopoM. Xumuueckas ancopoums. I[loTeHnmaneHas KpuBas ISl TE€TEPOreHHOMN
KaTATATHYECKOW peakund. CpaBHEHHE CKOPOCTEH pPEAKLIHUH TI'OMOTE€HHOTO M TIe€T€pOreHHOIO
KaTanusa.



Tema 3. OcHOBHbIE TMOHATHS KaTajau3a: AaKTHUBHOCTb, CEJIEKTUBHOCTb. MeTo/abl
MCCJIEI0BAHMS KaTaJUTUYECKUX CBOMCTB Ie€TEPOr€HHBIX KaTalIn3aTOPOB.

Karanmutrueckass akTUBHOCTb, KOHBEPCHs. Y IE€JIbHAs KaTaIUTHUYECKas aKTUBHOCTb, YMCIIO
ob6opotoB. CenektuBHOCTh. McciieoBaHusl KaTalUTUYECKUX CBOMCTB. BiusHue mnpoueccoB
nepeHoca. [IpoTouHbie U cratudeckue MeTonabl. PeakTop uaeanbHOro BbITeCHeHHs. Peakrop
uaeansHoro cMmemeHus. JuddepeHnmanbaplii 1 HHTETpaIbHBIN peakTopa.

Tema 4. Kunetnka kaTalTUTHUYECKUX PEAKIIHIA.

Cragun reTeporeHHO-KaTaquTU4eckod peakuuu (Auddysus, aacopOuus, XUMHUYECKas
peakuus, pgecopbums). BnusHHE mpoleccoB ImepeHoca Ha  CKOPOCTh  IeTEPOreHHO-
KartanuTuueckoil peakiuu. CoOCTBEHHas XMMHUYECKash KMHETHKA. JIEHrMIOpOBCKas KHHETHKa
KAaTAIMTUYECKUX peakuuid. Mexanusm Jlenrmropa-XunmensByaa. Mexanusm Mnn-Punuena.

KuneTnka cloXKHBIX KaTalTUTHYECKUX peakuuid. Jlumutupyromas craaus. CTauroHapHbI U
KBa3UCTALIMOHHAPHBIN pexuMsbl. [IpuHumn crannonapnoctu boneHmreiina.

KuneTtnka kaTaIMTHYECKUX peakLMid Ha HEOAHOPOJIHON TOBEPXHOCTH.

Tema 5. Kucii0THO-OCHOBHOM KaTaus.

Omnpenenenue KUCIOT M OCHOBaHUM B pamkax pasnuuHbix Teopuit (bpencrena, Jlvtouca,
YcanoBuva, Tanabe). Onpenenenue cuiabl KUCAOTHBIX 1eHTpoB (PH, ¢ynkims [ammera Ho).
KucioTHbele 1 OCHOBHBIE LIEHTPHI B T€TEPOr€HHOM KaTanu3e. MeTobl onpeieleHUsl KUCIOTHBIX
Y OCHOBHBIX LIEHTPOB HA IIOBEPXHOCTH.

KoppenauroHHble COOTHONIEHUSI B KUCIOTHO-OCHOBHOM Kartaiin3e. YpaBHeHue bpeHcrena.
Koppensauny akTHBHOCTH € KACIOTHOCTBIO B TETEPOT€HHOM KaTaJIA3e.

[Ipupoaa u CTpyKTypa KHUCIOTHBIX LHEHTPOB HA IIOBEPXHOCTH OKCUIOB. Moaens MonenyHra.
Oxkcua amoMuHus. ATrOoMOCHIHKATHI. LleomuTsl.

MexaHu3Mbl KHCIIOTHO-OCHOBHOTO Karanusa. [eruapartanusa cnuproB. Katanutuueckuit
KPEKHUHI YIJIEBOJIOPOOB.

Tema 6. Katanus okcugaMu.

Karamutinaeckoe oxucienne. Popmbl Kuciopona Ha moBepxHOCTH. Kiaccudpukarms
MPOLIECCOB OKHCIEHUs (TTTy00KOe U CeIeKTUBHOE OKUCIIeHHE). Teopusi KpUCTAUTMYECKOTO MOJIS.
OHeprusi CTa0WIM3alUK KPUCTALIMYECKUM TIOJeM. TeopHst TOJdsl JIMTaHIOB. ODHEPrus
cTabmin3anuu nojem Jmranaa. [IpuMeHeHre Teopuu KpUCTANIMYECKOro MOl U TEOPUHU MO
JUTaHJ0B K SIBJICHUAM aJcopOnuu U Karanus3a. JIByXmukoBas KapTHHa W3MEHEHUS
KaTaJIUTHYECKUX CBOWCTB OKCHUJIOB.

Knaccudukanuss MexaHW3MOB KaTaTUTHYECKOTO OKHCIeHUs. CTaauiHBIA W  CIWTHBIN
MexaHu3Mbl. Mexanusm Mapca-Ban Kpesenena.

CBsi3p KaTaIMTUYECKOM aKTUBHOCTH C »JHeprueil cBs3u kucinopoaa. CooTHolIeHHE
bpencrena-llonsuu-Cemenosa.

Peakuuu cenextuBHOro okucieHusi. CBs3b CENEKTUBHOCTH C dHEPruei CBSA3M KHCIOpOAa C
MIOBEPXHOCTBIO OKCUJA.

Tewma 7. Katanms metamiamu.

OcHOBHBIE pe€aklIMM, KaTaJIW3UpyeMble MeTaulaMU. [IpOMBINUIEHHBIE  MPOLIECCHI,
IPOBOAMMBIE Ha METAUNIMYECKUX KaTaau3aropax (TMIPUPOBAHUE JKHUPOB, CEJIEKTHBHOE
THAPUPOBAHUE alleTUIICHA, TUAPUPOBaHUE OEH30Ja B IIMKJIOTeKCaH, CHHTE3 aMMHUaKa, MmapoBas
KOHBEPCHSI METaHA).

CrpykTypa o0beMa M MOBEpXHOCTU MeTauioB. Kpuctamiorpadus moBepXHOCTH METALIOB.
PeakunonHass  crmocoGHOCTh  MOBEpXHOCTH.  [IIOTHOCTH  aTOMOB  Ha  MOBEPXHOCTH.
ANCOpOIIMOHHBIE IIEHTPHI.

30HHAsE TEOpHsl CTPOEHUs TBEPAOIrO Tejla. 30HHAs CTPYKTypa MEPEXOIHBIX METAJUIOB.
Mogenu s-d- oOmena. ITogxomsl K TpakTOBKE B3aUMOJCHCTBUSI PEardpyIOUIMX BEIIECTB C
METAJIMYECKUMH  KaTalu3aropaMyd  (JIOKaJbHOE U KOJUIEKTMBHOE  B3aMMOJEHCTBHE).
KoJislekTHBHBIC CBOMCTBA METaUIOB B Katayim3e. BanentHas teopus [lomunra. d-xapakrep
METAJUTUYECKOM CBSI3H.



Kartanu3 criaBamu. CTpyKTYphI CIIJIABOB. 3HAYEHUE JIOKAJIbHBIX U KOJJIEKTUBHBIX CBOWCTB
CIIaBOB B Kataiinze. CTPYKTYpHO-UyBCTBUTENIbHBIE U CTPYKTYPHO-HEUYBCTBUTEIIbHBIE PEAKIIUH.

Hanecennnle metayuibl. Pazmepsl 1 gopma Manabix METAUIMYECKUX YACTHIl. DJIEKTPOHHAs
CTPYKTypa HAHECEHHBIX KJIAaCTEpOB MeTauioB. CTPYKTYypHO-4yBCTBUTENIbHBIE M CTPYKTYPHO-
HEYYBCTBUTEJIbHBIE PEAKIMM HAa HAHECEHHBbIX MeTajulaX. BiMsHMEe B3aMMOJEHCTBHS MeETall-
HocuTesb. CIUILIOBEP BOAOPO/IA.

Tema 8. OCHOBBI PEABUACHUS KATATUTUYECKOTO JICUCTBUS.

Hcropuueckue 3tansl pa3BUTUS TEOPETUUECKUX NPEACTABICHUN 0 KaTanuse. PU3n4yecKkue u
xumuueckue teopur. OObequHEHHE XMMUYECKUX U (PU3MUecKHX Teopuil Karanuza. PaboTsl
Teitnopa, bananauna, Kob6ozera, Porunckoro, Bonbkenmreiina, bopeckoBa B obiactu Teopuit
AKTUBUPOBAHHOW aJCOPOLIMU M aKTUBHBIX LIEHTPOB. [ JTaBHbIE MOJIOKEHUS U MpelCcKa3aTenbHas
CIIOCOOHOCTh HEKOTOPBIX OCHOBHBIX (PHM3UKO-XUMUYECKUX TEOPUH KaTalIn3a.

CoBpeMEHHbIE TEHJCHUMU B Pa3BUTHM METOJOB IOMCKAa KaTaJW3aTOPOB C 3aJaHHBIMHU
cBoiicrBamu. [lonxonel u poias OBM B peanuzannu 3TUX IOJXO0B.

9. Tekymnii KOHTPOJIb MO IUCHUILIHHE

Y4eOHbIi Mpolecc OCHOBaH Ha PEHTHHIOBOM CHCTEME KaK OJHOM 13 3 PeKTUBHBIX (hopMm
peanu3alud MEXaHU3MOB oOecreyeHHs: OOBEKTUBHOCTH B OIICHKE pPE3yJbTaTOB OOYy4YeHHUS.
HNrtoroBasg omneHka no AUCUUIUIMHE «['€TEpOreHHbIA KAaTalIW3» ONPENENAeTCS C Y4ETOM
MIPOMEKYTOUYHOM aTTECTAMU U TEKYLIETO KOHTPOJIS.

Tekynuii KOHTPOJIb MO JUCHUIUIMHE TMPOBOAMUTCS IyTEM KOHTPOJS TMOCEIAeMOCTH
3aHATUN, MPOBEACHUS IMPOBEPOUYHBIX pabdOT MO JEKIMOHHOMY MaTepualy U MaTepuaity
MPAKTUYCCKHUX 3aHATHH, BHIMTOJTHCHHUS WHAUBUIYAIBHBIX 3aaHUi B opMe pedepaToB, TOKIaIa
U pelieHus 3aaad, paboThl HA MPAKTHUYECKUX 3aHATUSAX U PUKCHUpyeTcs B (hopMe KOHTPOIHHOU
TOYKH HE MEHEEe OJIHOTO pa3a B CEMECTP.

[To Bcem mokazaTensM TEKYIIEr0 KOHTPOJS OCYIIECTBISIETCS OLICHMBAaHHME B Oaiax.
®opMBbI TEKYIIETO0 KOHTPOJISI M UX KOJIMYECTBO MOXET M3MEHSTHCS MPU peau3aliu Kypca, HO
HUX BEC B HTOIOBOI OllEHKE cocTaBisgeT He MeHee 80%.

[Ipumep olieHMBaHUs PE3YIHTATOB OOYUCHUS:

dopma KOHTPOJIS MakcumMaabHOE KOJTMYECTBO 0aJIoB

ITocerienne 3ausaTrii 32
PaboTa Ha mpakTUYECKUX 3aHATHIX (4 3aHATHSA) 80
[TpoBepounsbie paboThl (5 pabor) 75
WunuBunyanbHbie 3ananus (2 pedepara, 1 moknas, 83
pelIcHUE 3a/1a4)

DK3amMeH 50
CymMapHBIil peTHHT Kypca 320

[IpoBepounass pabora HCHONB3YyEeTCd KaK CpPEJICTBO IMPOMEXYTOUHOIO KOHTPOJIS
OCTaTOYHBIX 3HAaHWM M YMEHHUH CTyJEHTOB IIOCIE 3aBEpUICHMS M3yYEHUs Marepuaia
TEMaTHUYECKOI'0 pa3jieNa Ha JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHUSAX, COCTOSIIEE U3 HECKOJIBKUX
BONPOCOB WJIM 3aJlaHWi, B ToM uucie B ¢opme Tecrta. Becero B mporpamme AMCHUIUIMHBI
«['eTepOoreHHBII KaTaIi3» MPEIyCMOTPEHO S5 TPOBEPOUHBIX PadoT (Tocie u3ydeHus Tem 2, 4, 5,
6u’7).

Jlis IpOMEXYTOYHOTO KOHTpOJIA CTylneHToB mo Teme 4 «KuHeTnka KaTaluTUYECKUX
peaxkuuin» MporpaMMoi TUCHUIUIMHBI IPEIYyCMOTPEHO BBIIIOJHEHUE UHIUBUAYaIbHOTO 3a1aHUS
B BU/JIE pEIICHUSI 3a/1a4 Ha aHAIN3 KHHETUYECKUX YPaBHEHUH.

WunuBuayanbHble 3afaHus B ¢popMme pedepara U JOKIaga UCIONb3YeTCsl Kak CpeICTBa
IPUBUTH CTYyJI€HTaM HadaJlbHbI€ HABBIKM HCCIIEOBATENLCKON paloThl, a B clyyae JOKIada — U

HABBIKOB MyONWYHOTO BBICTyIUIeHUs. Pedepar u  jgoknmaxg  sSBISIOTCA  TPOAYKTaMU
camocrosaTensHoil pabotel ctyneHta (CPC), mpencraBusirormumu co00il KpaTKoe H3JI0XKEHHE B



MMCbMEHHOM (pedepar) Wik yCTHOM (IOKJIaa) BUJE TIOTYYCHHBIX PE3YJIbTATOB TEOPETHIECKOTO
aHaJIM3a OMpeNelICHHON Hay4yHOU (yueOHO-HCCIIeIOBATehCKON) TeMBI, TJIe€ aBTOP PacKphIBaeT
CyThb HCCIEAYEMOIO BONPOCA, IMPUBOJUT pPa3IW4YHblE TOYKM 3pEHHs, a Takke Mpu
HEOOXOIMMOCTH COOCTBEHHOE TMoOHMMaHue mnpobinembl. B pamkax CPC mnporpammoint
JTUCIUILIMHBI IPEAyCMOTPEHO HanucaHue 2 pedepartoB U moArotoBky 1 noknaza.

B paMkax mNpakTHMY4EeCKUMX 3aHATUH IPOrpaMMON MPELyCMOTPEHO MWCIOJIb30BaHUE
METOJUK MPOOJIEMHO-OPUEHTHPOBAHHOIO OOyYeHHs, B YAaCTHOCTH, IPYMIOBBIX Keic-3amay —
npoOJeMHBIX 33JaHUH, B KOTOPHIX OOYYAarOIIMMCS MPEUIaraloT OCMBICIUTH PEaJbHYIO
npohecCHOHaNbHO-OPUEHTUPOBAHHYIO CUTYallUMI0, HEOOXOAMMYIO [UIsl pElIeHus JaHHON
npobnembl. CTyAEHTBI CaMOCTOATENBHO  (OPMYJIHPYIOT 1IeNb, HAaXOAiAT U  coOupaer
uHOPMaILIKIO, B TOM YHCIIE C MCITOJIb30BaHueM 0a3 maHHbix Scopus, Web of Science u E-library,
AHAIM3UPYET €€, BBIIBUTAIOT TUIIOTE3bI, WIYT BAPHAHTHI pPelIeHUs mpobiaemsl, GopMyIupyoT
BBIBO/IbI, 000CHOBBIBAIOT ONTHUMAJILHOE PEIICHNUE CUTYaLIUH.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUHN OLICHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

[IporpaMMoii NHUCHUIUIMHBI TPEIyCMOTPEH IUCHMEHHBIM SK3aMeH B (opMe TecTa.
[IponomKkUTENbHOCTS dK3aMeHa 2 dYaca. Bompockl B 3K3aMEHAIIMOHHOM TECTE aHAJIOTHYHBI
BOIPOCaM B KOHTPOJIBHBIX paboTax MpH MPOMEXKYTOYHOM KOHTPOJE IOCIE 3aBepLICHUS
M3Yy4YeHUs MaTepuajga TEMaTHYECKOTO pa3jieia Ha JICKIUAX U MPaKTHUYeCKUX 3aHATusiX. [Ipumepsr
BOIIPOCOB:

BOIIpOC 4, Ha ocHoBe aHamu3a NpeaACTaBJICHHLBIX B Ta6J'II/II_Ie JAaHHBIX YKaXHUTC, IO KaKOMY
MCXaHU3MY HNPOTCKACT OKUCIICHUEC BOAOPOAa HAa OKCUAC BaHAAWA V205_

Tabmuma — ComocTaBieHHEe CKOPOCTH KaTaJUTUYECKOW pEaKIMM OKMCIEHHsS BOJOpOJa Ha
OKCHJIaX METAJUIOB CO CKOPOCTSAMH CTaJuil B3aMMOJEHCTBHS C KaTalW3aTOpOM BOAOPOAa U

KHCIIOpO/JIa.
Oxcug | T,K Ipomecc Pho, Poo, CkopocTh E, [opsinok mo
klla | xIla | npomeccaw-10° | x/Dk/Momb | H, 0,

cM3/M? MUH

Fe,O3 | 498 Karanus 0,83 | 26,66 1,36 80 0,7 0
Boccr-aue | 0,83 1,50 88 0,7 -
Oxuciienue - 0,83 1,50 15 - 0
Co304 | 335 Karamus 0,83 | 26,66 1,27 54 0,7 0
Boccr-aue | 0,83 1,30 67 0,8 -
Oxuciienue - 0,83 1,30 21-25 - 0
ZnO 573 Karanus 0,83 | 26,66 0,25 92 0,7 0
Boccr-ane | 0,83 0,26 84 0,8 -
OxucneHue - 0,83 0,26 - - 0
V205 | 713 Karanus 0,83 | 26,66 1,24 88 1 0
Boccr-une | 0,83 0,7 96 1 -
OxucneHue - 0,83 0,7 50 - 0

A) Peaknust npoTeKaeT Mo CIUTHOMY MEXaHU3MY.

b) Peakuus nporekaer no craauitHomy Mexanu3smy Mapca- Ban Kpesenena.

B) Peaxnus npotekaet o Mexanuszmy Jlenrmropa- X uHIIEIbBY 1A,

') Peakuus nporekaer napauieiabHO MO CTAAUIHOMY U CIUTHOMY MEXaHH3MaM.

Bomnpoc 10. Kak cBsi3aHbl CEEKTMBHOCTh PEAKIMM MapIHAIBHOIO OKHCIIEHHMS Ha OKCHJAx WU
SHEPrus CBSI3U KUCIOpO/ia B KaTanu3aTope?

A) CeneKTUBHOCTh YBCIUYUBACTCA C pOCTOM SHCPIrUU CBA3U KHUCJIOPOJa B KaTAJIN3aTOPC.



b) CenekTUBHOCTh YBENWYHMBACTCS C YMEHBUICHHEM OJHEPruM CBSI3U KHUCJIOpPOJa B
KaTajan3aTope.

B) DHepruu cBs3u KMCIIOpO/a B KaTajau3aTope HE BIUSAET HA CEICKTUBHOCTD.

[') Hanmuume ciaboCBA3aHHOTO KHUCIOPOJAa B KATalIM3aTOpE CYIIECTBEHHO CHIDKACT
CEJICKTUBHOCTh PEAaKLUH, OJHAKO B €ro OTCYTCTBHE pellalolllee 3HAU€HHE HMEET XapakTep
B3aMMOJICHCTBHS OKUCIISIEMOTO BEIIECTBA C KaTAIN3aTOPOM.

Bonpoc 20. B ueM 3akirodaercss OCHOBHOE pa3jIMYME MEXAHHU3MOB MOHOMOJIEKYJISIPHON
KaTaJIMTUYECKON peakiuu A — B, mpoTekaromieit mo cTaimiiHoOMy MEXaHU3My C 00pa3oBaHUEM
OHOTO  CTaOWJIBHOTO  MPOMEXKYTOYHOTO MPOAYKTa, B  Cllydae JICHTMIOPDOBCKOH H
HEJICHTMIOPOBCKOM KHHETUKH? BbIBeleHHbIE HA UX OCHOBE KMHETUYECKHUE YpPAaBHEHUS UMEIOT
CIEAYIOLINNA BUL:

_ by PA
W= 1+b b ypaBHeHue JIenrmropa-XuHIIeIbBY 12
+ A pA + B pB
— k pA
W= p— YPaBHEHHUE, BBIBEIEHHOE
1+-2 +by pg JUISL HEJIEHTMIOPOBCKOM KHHETHKH

A) IpeanonoxxeHre 0 KBa3UCTAIIMOHAPHOM/CTAITMOHAPHOM COCTOSTHUH.

b) Ilpennonoxxenue o IMMUTHPYIOIIEH CTaAUHU.

B) [Ipenmnonoxenue o HaJIM4Me KOMIIOHEHTOB, PEarupyouX HEMOCPEICTBEHHO U3 ra30BOM
¢dazbl.

I') IIpennonosxenue o c1aboil axrcopOIMK MPOIYKTA.

Jlns orycka K 3K3aMeHy He00XOAMMO HOJIYYHUTh OLEHKY TEKYIIEro KOHTpPOJI 3HaHUN U
HaOpatp He MeHee 50% OamIOB OT TEKYyHIET0 KOHTPOJS TMPH 00S3aTeIbHOM BBITOJHEHUU
OCHOBHBIX 33JJaHUi. Bec sk3aMeHa B UTOroBoO# olieHKe cocTapisieT He 6oiee 20%.

HToroBas ornjeHKa 1o JAUCHHUILIMHE OMPENENIeTCs M0 CyMMe 0ajluIoB TEKYIIEro KOHTPOJIS
3HaHUH U 3K3aMeHa. CoOTBETCTBHE OAJIIOB SK3aMEHAIMOHHON OLIEHKE:!

>80% OT CyMMapHOTO PEeHUTHHTA Kypca — KOTIUIHON;

66—80% OT cyMMapHOTro peMTHHIa Kypca — «XOPOLIO;

57—65% OT cymMMapHOTO peHTHHTa Kypca — «YIOBJICTBOPUTEIHLHOY;

<57% oT cyMMapHOTro peTHHIa Kypca — «HEYOBJIECTBOPUTEIHHOM.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) QHGKTpOHHBII‘/’I yqe6H51171 KypCc 1O OUCHUIUIMHE B 3JICKTPOHHOM YHHUBCPCHUTCTC
«Moodle» - https://moodle.tsu.ru/course/view.php?id=21486

6) OI_IeHO‘IHBIe MaTepHrajibl TCKYLIECTO KOHTPOJIIA H HpOMG)I(YTO‘lHOfI arrecraluu 110
OUCHUTILIIAHE.

B) IIman MPAKTUYCCKUX 3aHATHN IO AJUCIHUITIIINHE.

r) MeTtoanyeckue yka3zaHus 10 OpraHU3aI[Md CaMOCTOSATEIILHOM pabOThI CTYICHTOB.

12. Ilepeuyens yueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JTUTEpaTypa:

—Yopkengopdp MW., HaiimantcBenpaidt X. CoBpeMEHHBIM KaTalu3 M XHUMHYECKas
kuHeTnka. — JJonronpyauenii: M3narenscknii Jfom «METENEKT», 2010. — 504 C.

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

— Kpsuios O. B. I'ereporennsiit katanus. — M. : UKL «Axagemkxaura», 2004. — 679 c.

— Kunepman C. JI. BBeneHne B KMHETHKY TE€TEPOT€HHBIX KaTAJIUTHYECKUX PEAKLUil.
— M. : Hayka, 1964. — 608 c.



— Kunepman C. JI. OCHOBbI XUMHYECKOM KUHETHUKH B T€TEPOr€HHOM Karaiuze. — M. :
Xumus, 1979. — 352 c.

—Ponnyrun B. U. ®usuxoxumusa noBepxHoctu. — Jonronpyausiit: M1 "UuTennext",
2011. - 564 c.

— IMaykmtuc E. A. MadpakpacHasi CieKTPOCKOIUS B T€TEPOreHHOM KHCIOTHO-OCHOBHOM
katanmse. — HoBocubupck: Hayka. Cub. otn-uue, 1992. — 255 c.

—ITeatun 10. A., Bunkos JI. B. ®u3zndeckue METOABI MCCICIOBAHUS B XUMUH. — M. .
Mup, OOO "UznarensctBo ACT", 2003. — 683 c.

— MyxunenoB U. I1. Texnonorus karanuzatopos. — JI. : Xumus, 1979. — 324 c.

0) OMOSHHUTEIbHAS JIUTEPATYpa:

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

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

— Cerepdunpg Y. [IpakTrueckuii Kypc reTeporeHHoro karanusa. — M.: Mup, 1984. — 520
c.

—bobOpoB, H.H. DkcnepumeHTanbHble METOJbI HM3Y4YEHHUS CBOWCTB KAaTajJM3aTOPOB H
copOenToB / [IpombinuieHHBIN KaTam3 B Jeknusx. Bei. 3. M.: Kansuc, 2006. — 128 c.

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

— Porunckuii C.3. I'ereporennsiii katanu3. Hekoropsie Bonpocsl Teopun. — M.: Hayka,
1979. - 416 c.

— IInsicora, JI. M. Beenenne B pentrenorpaduo karaauzaropo. — HoBocubupck: Uza-
Bo UK CO PAH, 2010 — 59 c.

—IInscoa JI. M. Penrtrenorpadus karanu3aTopoB B KOHTPOJHUPYEMBIX YCIOBHIX
temrepatypbl U cpenpl / JI. M. [Tnscosa [u np.]. — HoBocubupck: MucTuTyT Karanusa, 2011. —
184 c.

— Meroas! uccnenoBanus karanuzatopos / Pen. Jlxx.Tomac, — M. : Mup, 1983. — 302 c.

— MunaueB X. M. ®oTo37eKTpOHHAsT CHEKTPOCKOMUS U €€ NMpUMEHEHUe B Karaiuse /
X. M. Munaues [u ap.]. — M.: Hayka, 1981. — 213 c.

— Ontuyeckast CHEKTpOcKomus B afacopouuu 1 karanuse / Yacte 2 Cnekrpockonus B YO
u Bunumom nmamnazonax. HoBele MeToauku KosneOaTeNbHOM CHEKTPOCKONUU IS HU3Y4YEHUS
nosepxHoctu. [Tox penaxmueii E. A. ITaykmruca. — HoBocubupck, 2012. — 99 c.

B) pecypchl cetu MHTepHeT:
— baza nanHbIx nuTHpoBaHus usnatenbcrsa Elsevier. bubnuorpaduueckas nadopmarus,

uH(OpMAIHS O IUTUPOBAHKMHU, CCHUTKU Ha MOJHBIE TEKCThI. — https://Wwww.scopus.com

— NUndopmanuonno-ananutudeckass mnardpopma kommanuu Clarivate  Analytics —
https://www.webofscience.com

— Hayunas snexkrponnas oudnnoreka eELIBRARY.RU — https://elibrary.ru

13. Mlepeuens UHPOPMAIMOHHBIX TEXHOJIOTHIA

a) TUIIEH3MOHHOE M CBOOOTHO pacpoCTpaHsIeMoe MPOrpaMMHOE OOecTieueHue:

— Microsoft Office Standart 2013 Russian: maket mporpamMm. BrIiO9aeT MpHI0KEHHS:
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);

— yOJIMYHO JOCTyIHBIE o0saunble TexHonoruu (Google Docs, SInnekc auck u T.11.).

6) I/IH(I)OpMaI_II/IOHHBIe cnpaBquHe CUCTCMBI.
— DIIEKTPOHHBIN KaTaJjior Hayunoi OoubIMoTEKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system




— DneKkTpoHHas OoubMoTeKa (pemo3uTopuit) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— OBC Koncynbrant crynenra — http://www.studentlibrary.ru/

— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/

— 3BbC ZNANIUM.com — https://znanium.com/

— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepuajibHO-TeXHHYECKOe o0ecreyeHue

Aynuropuu AJis MPOBEICHUS 3aHATUH JIEKIIMOHHOTO THUIIA.

AynuTopuH JUIS TPOBEACHUS 3aHATHHA CEMHHAPCKOTO THIA, HWHIMBUAYAIBHBIX H
TPYHIOBBIX KOHCYJIBTALUH, TEKYILEro KOHTPOJIS U MPOMEKYTOYHOM aTTECTALIUU.

[Tomenienust Iss cCaMOCTOSITENNFHONW paboTHI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JIOCTYNOM K ceTH VHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(POPMALMOHHBIM CITPABOYHBIM CUCTEMaM.

Aynuropud Il TPOBEACHMSI 3aHATUN  JIGKIMOHHOTO W CEMHUHApCKOro THUIIA
UH/IMBUIYAIBHBIX W TPYIOBBIX KOHCYJBTALMH, TEKYIIEro KOHTPOJS M IPOMEKYTOYHON
aTTecTallid B CMEIIEHHOM QopmaTe («AKTPY»).

15. Undopmauus o paspadorunkax

XapnamoBa Tamapa CepreeBHa, KaH[. XUM. Hayk, kadeapa GU3NUECKON U KOJIJIOUTHOM
xuMun HanmoHanbHOTO HCCIeA0BaTENbCKOr0 TOMCKOTO TOCYAapCTBEHHOTO YHHBEPCHUTETA,
JIOLICHT.



