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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb gucuunnuHbl: ChopmMupoBatb KOMMETEHLUMN oBy4darollerocss B ob6nactv KaTanMTUYeCKUX SIBIEHUN,
npoTeKalLWmnX B NpoLeccax XMMMYECKon TEXHONOMMN NPOAYKTOB TOHKONO OpraHMYeckoro cuHTesa.

1.2 3apgaum gUCLUMUNIIUHBI:

* CchopmmpoBaTth NpoOYHbIE 3HAHWS O TUMax M BMAAX Katanusa, CBOMCTBaX, CTPOEHMM U NPUMEHEHUN PasnnNYHbIX
KaTanu3aTtopoB, O CBSA3M aKTMBHOCTU U CENEKTUBHOCTUN KaTanmaaTopa C ero COCTaBOM U CTPOEHUEM.

* PaccMmoTpeTb BaKHEWLLME KOHUENUWUW Katanm3a B OpPraHM4yeckom Xumuu, kraccudukaumm kKatanu3aTtopoB Mo
NPUHUMMY UX AEUCTBUS Ha OpraHnyeckne cybcTpaTbl, MEXaHU3Mbl OCHOBHBLIX TOMOrEHHO- U reTepOreHHO-KaTanMTUYeCKmX
peakuun 1 NpoLeccos.

* [MpuBNTb CTygeHTaM NpPaKTUYECKME HaBblKM MPUMEHEHUS KaTanuTUYECKMX CUCTEM WU WUCCNeLoBaHMS CBOWCTB
KaTanusaTtopos.

1.3 Tpe6oBaHUA K NnpeABapuUTENbLHOW NOAroToBKE OOYy4aroLEerocs:

MpenBaputenbHas noAroToBka NpeanonaraeT co3daHue OCHOBbI AMst (POPMUPOBaAHNS KOMNETEHLMIA, YKa3aHHbIX
B M. 2, NpU NU3Yy4EHUN AUCLMMNINH;

YyebHas npakTuka, 03HaKOMUTENbHAsa MpakTuka

OO6Lwan n HeopraHnyeckas XMmusi

OpraHuyeckas xumusi

dusuka

XuMu4yeckas 3alumTa matepuanoB OpraHMYecKkoro cuHTesa
Y4yebHas npaktuka, TexHornormdeckas (NpoekTHO-TEXHOMOrMyeckas) npakTmka
MHdopMaUnOHHbIE TEXHOMOMK

dusnyeckasa xmmus

AHanutnyeckast XuMus 1 PU3MKO-XMMUYECKNe MeTOAbl aHanm3a
MHxxeHepHasa n koMnbloTepHasa rpadmka

BBegeHne B TEXHOMOMMIO OPraHUYECKNX BELLECTB

KonnongHasa xnmus

BogonoarotoBka B TEXHONMOMMM OPraHNYECKMX BELLECTB

Teopusi XMMUYECKUX NPOLIECCOB OPraHNYecKoro CuHTes3a

2 KOMMETEHUMN OBYYAIKOLLEIroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMININHDbI

MK-2: Cnoco6eH nogrotaBnueaTb AaHHbIE U COCTABAATL 0630Pbl, OTYETHI, 3aSIBKW HA M30GPETEHNA U HayUHble
ny6nmnKauumn no BbINONIHEHHOMY 3aA4aHUIO C YYETOM 3alUNTbl 06 HEKTOB MHTENNEeKTyanbLHOW COGCTBEHHOCTH U
KOMMep4eCcKoi TalHbl NpeanpusaTus

3HaTb: OCHOBHblE BUObI W TWUMbl KaTanuaa, MexaHU3Mmbl d)OpMVIpOBaHVIH KaTanntn4yecknx cCuUctemM U OCHOBHbIX
KaTannMTn4yeckmnx peaxkuumn; coBpeMeHHble MeTOobl TeOPETUYEeCKOro 1N 3KCnepmmMmeHTaribHOro mnccrieqoBaHna B pas3fiyHbIX
pas3genax xXxmMumn, mMetogamMu onpeneneHnda CcocCTtaBa, CTPYKTypbl BewecCTBa, MexXaHudMa XMMUYECKUX npoueccoB, UX
TeopeTn4eckme OCHOBbI, BO3SMOXHOCTU W rpaHuubl NPUMEHMUMOCTU; OCHOBHblE TEeXHOJIorm4eckme npoueccbl ¢ y4actmem
KaTanm3aTopos.

YMeTb: onucbiBaTb aKTUBHOCTb KaTalMTUYECKUX CUCTEM B TepMUHaxX KBaHTOBO-XMMMYECKOW KOHLIeNLuW; NMPUMEHATb
nony4vyeHHble 3HaHUA nNpu Bbl60pe Katanun3atopa And KOHKPEeTHbIX XUMWUYEeCKMX MNpPOoLLeCCOB; Bbl6paTb MeToq
nccrnegoBaHns ans 3agaHHoum Haquon N TEXHONOrM4yecKom 3agauu, cnnaHnpoBatb U NPOBECTU 3KCnepumeHTarnbHoe
ncecnenosaHne, NpoBecT MHTepnpeTauntio pe3ynbTaTtoB UCCnegoBaHUA.

BnapeTtb: meTogamun un anropyTtMmamMmn onTtuMmn3auunmn, a Takke COOTBETCTBYHLLMMU NMakeTaMn npuknagHbiX nporpamMmm ansa
onTMMmM3aumn 3agad unccrnenoBaHud, MNPOEKTUpoBaHUA W ynpaBneHnAa XUMUYEeCKMMKU npou3BoacTBaMi; HaBblkaMu
nposegeHunsA nccnegoBaHU C NOMOLLBHO COBpPEMEHHbIX cbmamqecmx n q)VI3VIKO-XVIMI/I‘-IeCKVIX MEeTO0B.

MK-10: Cnoco6eH noaroraBnMBaTh JOKYyMEHTaLMIO Ansi BbIGopa 1 060CHOBaHNA Hay4YHO-TEXHUYECKUX U
OpraH1M3aLUMOHHbIX peLueHUi No NPOU3BOACTBY M KauyecTBY NPOAYKLMUN Ha OCHOBE OLieHKU NPOU3BOACTBEHHbIX
pecypcoB U 3KOHOMWUYECKOro aHanum3a

3HaTb: OCHOBHblE (*)M:;qucxme 3aKOHbI, ABNEHUA U npouecchbl, Ha KOTOPbIX OCHOBaHbl MPUHLUUMNbI pa60TbI FlpM60pOB n
yCTpOI?ICTB B obnactu katanusa OopraHmn4yeckumnx COEOVNHEHUN; OCHOBHbIE HanpaelieHna npakTu4eckoro un ©e3onacHoro
NCNOJ1b30BaHNA KaTann3aTopoB

YmeTb: NMPUMEHATL NOoJNyvYeHHble 3HaHUA 00 ncnonb3oBaHMK KaTann3aTtopoB B I'IpaKTVILIeCKOVI OeATeNIlbHOCTN B KayecTBe
cneuyvanucta B 06MactM XMMUM U TEXHONOTMM  TOHKOTO OopraHm4yeckoro cuHTesa,; Wucnosib3oBaTtb And pelleHunda
NpuKNnagHbiX 3aaav COOTBeTCTByIOLLLVIVI (*)VI3VIKO-MaTeMaTI/I'~IeCKVII7I annapart.

Bnagetb: MeTogamMu OU3MKO-MaTeMaTUYEeCcKoro aHanvsa Ans pelleHns eCTeCTBEHHOHaYUYHbIX 3a4ad, PeLleHns TUMOBbIX
3agau.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Na6. | (4ack)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. PeHomeHoONorns kKatanuaa

Tema 1. DeHOMeHONOMMsA KaTannTUYECKNX IBNEHUN

BHelwHMe nposiBNeHna kaTanutuyecknx apdekToB B
obnactn CTeXUoMeTpuM U MexaHu3ama, IHepreTUdecKux
a(pekToB ”N XapaKTEPUCTUK, KUHETUKE XMMUYECKUX
npeBpalLeHnit. YCNoBUA NPOSIBMEHUS  KaTanuTUYecKux 2 7,75
adpbekToB. OrpaHnyeHns ssBNeHNs katanmaa.

Tema 2. MeTogpbl onMcaHusa KaTtanMTU4ecKkux peakuun
Cxembl  kaTanuTuyeckux  peakuuin.  Katanutuyeckue
umknel. KaTtanuTuyeckass akTMBHOCTb W Crnocobbl  ee
KONMWYECTBEHHOTO  BblpaXeHus. MeToabl  nsMepeHus
akTMBHOCTW. MeToabl rmobanbHOro onucaHusi: onepaTtop 1 7
9BOMOUMM M penakcauuMoHHoe ypaBHeHue. CnekTp
penakcauun. OnemMeHTapHble penakcaTopsbl.

Tema 3. TeopeTuyeckme Mogenu katanusa

1. JlokanbHbih 1 rnobanbHbI noaxoabl. JlokanbHble W
rnobanbHble nogxoapl K 3agade onncaHus
KatTanutniecknx saeneHun. CpaBHUTENbHbIA aHanmM3 ux
0COBGEHHOCTEN, NPENMYLLIECTB M HEOOCTATKOB.

2. XnMmunyeckme  Teopuu KaTanuaa. XumMmunyeckoe
B3aumogencteme  "cybctpat —  katanusaTtop”, ero
0COBEeHHOCTU. AKTVMBHbIE LEHTPbI KatanusaTtopa, WX TUMbl
n cTpoeHne. KaTanutmyeckme KOMMIIEKCHbI, WX TUMbI,
OCOBEHHOCTU XMMWYECKMX CBSI3e B KaTanuTUYeCKUx
Komnnekcax. [pyHUMMbI COOTBETCTBUA: 3NEKTPOHHOIO,
3HEpreTU4ecKoro N reoMeTpPUYECKoro.

3. ®usnyeckne Teopun KaTanu3sa. IOHepreTudeckoe
B3aUMOLENCTBUE "cybcTpar - katanusartop".
[edopMaLnoHHBbI " PE30HaHCHbIN TUMbI
KaTanuTuyeckoro aAencteusi. Npobrnema 3HepreTU4eckomn
pereHepauun kartanmsatopa. Pekynepaumsi sHeprun B
KaTanuMTU4eCKUX peakuusix.

4. KBaHTOBO-MexaHM4ecKasi TOYKa 3pEHUSI Ha KaTanuas. 2 7 7
Agnabatmdeckne 1M He-aguabaTmyeckue  MpPOLIECCHI.
PaspelueHHble " 3anpeLleHHble 3NieMeHTapHble
Xumuyeckme aktbl. [lpaBuna oTbopa B  CUMHXPOHHbIX
peakumsix (CMMMeTPUSt N 3aKkOHbl coxpaHeHus). MeTtoabl
CHSTUSA 3anpeToB.

5. Katanua kak penakcaumoHHoe siBneHue. Penakcauus
HepaBHOBECHbLIX cucteM. [nHamunyeckue pexumsl W
nepexoibl MeXAy HUMMW: KPUTUYECKUIA XapakTep, BrMSIHUE
BHELUHNX W BHYTPEHHUX haKTOPOB.

6. Teopus katanusaTopoB. Koppensumm kKatanuTU4eckmx
CBOWCTB BELIECTB C WX XUMUYECKMM COCTaBOM W
CTPOEHUNEM. MeToabl paunoHarnbHoro nogbopa
KaTanus3aTtopos.

NabopaTtopHass pabBota Ne1. [erugpupoBaHve U
rMapupoBaHNe OpraHNYecKux BeLLECTB

6 C,KMp,N




Pasgen 2. Bugbl katanunsa

Tema 4. [OMOreHHbI kKaTanms

1. OcHOBHble 0CODEHHOCTM TFOMOFEHHOrO KaTanuaa.
[OMOreHHble KaTanmMTU4eckne cuctembl. [OMOreHHble
KaTanmsatopbl, WX Tulbl W CTpoeHue. MonekynsipHbIn
XapaKTep roMOreHHbIX KaTann3aTopoB..

2. TasogasHbli TrOMOreHHbln kaTanms. [a3oobpasHble
CcUCTeMbl U KaTanutuyeckune  peakumn.  [pumepsl
rasocpasHoro katanusa. MexaHuam KaTanMTU4ecKoro
aencreus.

3. 2KnpgkocpasHbli rOMOreHHbIN KaTanuma.

a) KMCnoTHO-OCHOBHBIN Katanums B pacTBopax.
Katanusatopbl, npvpoga KaTanmMTUYecKkoro OeWCTBUS.
Tunbl XMMKYECKUX peakuun. [Npyumepbl KaTanuTU4eckux
npoLEeccoB.

0) MeTannokoMnneKkcHbIN Katanus. Komnnekceol
nepexogHbix metanno (KIMM), ocobeHHOCTM KX cocTaBa
n crtpoenns. Cragum KaTanMTUYECKOro mpouecca C
ydyactnem KIIM, «kaTanutuyeckme uuknbl. [puHUMnbI
COOTBETCTBMA B  METasrfIOKOMMMEKCHOM  KaTanuse.
Mpumepbl  peakuui: rMapupoBaHue,  U3oMepusauus,
oKkucneHue, rmapogopMmnnmpoBaHue.

B) [eTeporeHHbIn  MeTanfoKOMMMEKCHbIN  KaTanms.
leteporeHnsaumst KINMM Ha TBepabix HocuTensix. Cnocobbl
reteporeHmsaumm. OCHOBHble OCOOEHHOCTM CTPOEHMS U
KaTanMTu4eckoro OencTeums reTeporeHM3npoBaHHbIX
KIMM.

JlabopaTopHasa pabota Ne2. KaTtanusaTtopbl peakumm
aTepudmnkaumn

no




Tema 5. [eTeporeHHbIN KaTanus

1. OcHoBHble 0cobeHHOCTH reTeporeHHbIX
KaTtanuTuieckmx cucrteMm. MHoroasHoCTb M Hamnuuune
MexdasHblX  rpaHuy. [pagneHTbl  KOHUEeHTpauum wn
TemnepaTypbl, MpoOLEecCbl nepeHoca BellecTBa U
3Hepruu.

2. Tunbl reTeporeHHbIX KaTanM3aTopoB, X 0COBEHHOCTN.

a) XMMUW4YecKuin cocTtaB — MeTansbl U chnaebl, OUHapHbIEe
coeauHeHus, CINOXHble coeauHeHus, cmecu "
KOMMo3numu.

6) ®usmyeckoe CTpoeHMe — TWUM Kapkaca Wnv PeLUETKM,
NMOpUCTOCTb, BEINMYMHa, CTpoOeHune " TeKkcTypa
NMOBEPXHOCTU, AedeKTbl COCTaBa U CTPYKTYpPbl.

B) [eomeTpusas — MeXaTOMHble PacCTOAHUA, Tun
KpucTannmyeckomn AYENKN, pasmepsbl n  dopma
KpUCTannuToB, 3epeH, nop, rnodyn.

r)  OneKkTPoOHHO-3HepreTUYeckue  XapakTepucTukn —
NPOBOOHUKN, MONYNPOBOAHUKN U W30MATOPbLI, 3SHEprus
BbIXoAa 3MNEKTPOHOB, TEeNnonpoBOAHOCTb,
MOBEPXHOCTHAst 3HEPrusi, HanuMune HepaBHOBECHbLIX U
MeTacTabunbHbIX CTPYKTYP.

3. MeToabl NPUroTOBMEHMS reTeporeHHbIX
KaTanu3aTtopoB. XMMMYECKUA CUHTE3, BBeOeHue Oo06aBok
(mpomoTopl, cokaTanusaTopebl, NpOTEKTOpbI),

hopmMupoBaHue PU3NYHECKON CTPYKTYpPbIl, TPEHUPOBKA.
OBoMoUMA  reTeporeHHbIX  KatanusaTopoB B Xode
peakumu: SABMEHUS OTpaBneHuss W paspaboTkn, wux
NPUYMHBLI,  MeToabl  cTabunusaumm U pereHepauun
reTeporeHHbIX KaTanmM3aTopos.

4. OcHOBHble CTaguuM reTeporeHHo-kaTanuTU4ecKom
peakumu.

a) Onddysma. Tunel anddysmmn. KuHetuyeckne obnactu
n kpmBasa 3enbgoBuya. [Nepexoabl MeXAy KMHETUYECKUMMU
1 ondpy3noHHbIMK 0BnacTaMM.

0) Agacopbuus. AncopbumnoHHO-gecopbumoHHoe
paBHOBecwue, ero napameTpsbl (apcopbuNOHHbIE
KoadhpmumeHTsI, TennoTta apcopbumm n ap.).

dusnyeckas n xummyeckaa apcopbumsi. KoHKypeHTHas
agcopbums. ApcopbupoBaHHOE COCTOAHME BeLlecTBa U
ero peakLuuoHHas CnocoBHOCTb.

B) XUMUYEeCKMe MpeBpalleHnss Ha  MOBEPXHOCTWU.
JlatepanbHas  guddysms © CTONKHOBEHWUS.  Tunbl
KMHETUYECKMX MEXaHU3MOB Ha MOBEPXHOCTU. YAapHble
MEXaHWU3MbI.

r) MpuHUMMBLI COOTBETCTBUSA B reTEPOreHHOM KaTtanmae.

5. KuHeTuka reTeporeHHo-KaTanuMTUYEeCKUX  peakuni.
Ctatmyeckne wn nNpoToYHble YyCTaHOBKM. OcobeHHOCTU
KMHETUKN B CcTaTUYeCKmX yCTaHoBKax, yyet
nepemelwwmBaHns. OCoOBEHHOCTU KUHETMKM B MPOTOYHbIX
cuctemax. KuHetuuyeckme pexumbl. CTauMoHapHbie U
HecTauuoHapHbIe peXnMMbl, aBTokonebaHus.
JlabopatopHas paboTa Ne3. Katanutuyeckoe okucrneHme
JTabopaTopHas paboTta N4, KaTtanunsatopsbl
NonMKOHAEHCAUUN
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Tema 6. PepmMeHTaTMBHBIA, MULENNSAPHBLIN 1 MEXEa3HbIN

KaTanus
1. ®epmeHTatTuBHBIN  KaTanuM3. CTpoeHue Monekyn
dhepmeHTa. OcobeHHoCcTH B3aMMOAENCTBUSA B
KaTanutuyeckom Komnnekce "cybctpar — pepmeHT".

OcCHOBHble  OCODEHHOCTM  KMHETUKM  hepMEHTaTUBHbIX
peakuni. immobunmnsauns hhepMeHTOB.

2. MwuuennsapHbin  katanua. [oBepXHOCTHO-aKTUBHbIE
BewlecTtBa.  MwuuennoobpasoBaHne B BOOHbIX U

opraHudecknx cpepax. PacnpepeneHuwe peareHToB B 2 7
MuuennsipHoMm  pacTtBope. [lpupoga  KaTanuMTUYecKoro

adppekTa. O6nactn NPUMEHEHNSI MULENMSIPHOMO

KaTanusa.

3. MexdasHbin katanm3. OCOBEHHOCTU  XUMMYECKUX
peakuMi B MHorocdasHblx  cuctemax. [poueccol
nepeHoca yepes NMOBEPXHOCTU pasgena das.
KaTanusaTtophbl-nepeHoCUmKN, MeXaHU3M UX OENCTBUS.

Pasgpen 3. Metogbl onucaHusas WM MccregoBaHuA
KaTanua3aTtopoB

Tema 7. MeToabl onMcaHus KatannsaTtopoB
M3bnpaTenbHOCTb U CneuMdUUHOCTb KaTanuM3aTopoB, WX
TUMbI M MeToabl KONTM4YEeCTBEHHOro Bblpa)KeHusl.

CeneKTUBHOCTb KaTanUTUYECKNX peakLuii "
CEeneKTUBHOCTb  KaTanuWaaTopoB, WX TWMbl W MeToAbl
KONNYECTBEHHOTO BbIPAXEHNSI. 2 12 7

JTabopaTopHas pabota Ne5. [NonyyeHne CUKKaTUBOB
JlTabopaTopHas pabota Ne6. depMeHTaTUBHbLIN KaTanus

Tema 8. MeToabl nccnegoBaHUA KaTtannsaTtopos

a) XuMmnyecku aHanu3 MOMEKYNAPHbIX U KapKacHbIX J1,0
KaTanusaTopoB.
0) WccneposaHne NOBEPXHOCTU reTeporeHHbIX

Katanu3aTtopoB: W3MEpPEeHMe MMolWaan  MNOBEPXHOCTH,
N3MepeHne MOpOBON CTPYKTYpbl, OnpedeneHne KncrioTHO
-OCHOBHbIX CBOWCTB NMOBEPXHOCTH, onpegeneHune
OKUCITNTENbHO-BOCCTAHOBUTENbHbIX CBOWCTB
NOBEPXHOCTY. 2 7
B) WHCTpyMeHTanbHble MeToabl nccnegoBaHus
reteporeHHblx kKatanmsatopoB: UK- n Y®-cnektpockonus,
pPEeHTreHoBCKast CrneKTpocKonus, $OTO3NEKTPOHHas
crekTpockonus, 3NEeKTPOHHO-MUKPOCKONUYecKne
mMeTofbl.

Utoro B cemecTtpe (Ha kypce ansa 3A0) 17 34 56,75

KoHcynbTauum 1 npoMexytovHas atrectaums (3ayer) 0,25

Bcero koHTakTHasa pab6orta u CP no gucumnnuHe 51,25 56,75

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eBHbIM NaHoM He npeayCMOTPEHO

5. OMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPE[ICTB OLIEHUBAHUA PE3YJILTATOB
5.1 Moka3saTenu oueHNBaHUA OBYYEHUA

Koa komneteHummn MNokasaTtenu oueHnBaHus pe3ynbTaTtoB 06yqu|/|;|

MnK-2 1. TepeuyncnsieT OCHOBHble BMAbI WU TUMbl KaTanu3a, WMeeT NpeacTaBfieHne o




MexaHu3max (QOPMUPOBAHUS KaTanUTUYECKMX CUCTEM W OCHOBHbIX KaTanMTUYECKUX
peakumu; COBPEMEHHbIX MeTo4axX TeOopPeTUYeckoro U 3KCMepUMEHTanbHOro
uccrengoBaHUs B pasnMyHbIX pasgenax XuMuu, MeTodax OnpederneHuns cocTaea,
CTPYKTYpbl BeLlecTBa, MexaHu3Ma XUMWUYECKMX MPOLEeCCoB, WX TeopeTuyeckue
OCHOBB!.

2. OnucbiBaeT akTMBHOCTb KaTanUTUYECKMX CUCTEM; MNPUMEHSIET MOJy4YeHHbIEe
3HaHMA npu BblibOpe KaTanu3atopa Afst KOHKPETHbIX XMMUYECKUX MpOLIeCcCcoB,
NpaBuIibHO UHTEPNPETUPYET pesynbTaThbl.

3. [deMoHcTpupyeT  CMOCOOHOCTb  BnageHus  MeTogamMuM U anroputMamu
ONTMMM3aUMK, a Takke COOTBETCTBYIOLUMMW MNaketamMu npuknagHbIX nporpamm Ans
onTMMM3auMM 3agdad MccnenoBaHusl, MPOEKTUPOBaHUS W YNpaBfieHUs XUMUYECKMMM
Npon3BoACTBaMM.

MK-10

1. WmeeT npeacTtaBneHMe O OCHOBHbIX (PU3MYECKMX 3aKOHax, SBMNEHUSX W
npoueccax, Ha KOTOPbIX OCHOBaHbl MPUHUMMbLI PaboTbl MPMGOPOB U YCTPOWCTB B
obrnactn kaTtanu3a oOpraHM4eckux COeOWHEHWW; 3HaeT OCHOBHble HanpasneHus
npakTu4eckoro n 6e3oMacHoOro NCNonb30BaHUs KaTann3aTopoB

2. YcnewHo npvMeHsIeT MONydYeHHble 3HaHMs 00 MCMONb30BaHWKM KaTanmsaTopoB B
npakTU4ecko AeATenbHOCTU NPWU peLleHuMn 3ajad, Kacawwmxca obrnact XvMmuu u
TEXHOMOMMW  TOHKOFO  OPraHUYeckoro CuHTesa; Wchnonb3yeT Ans  pelueHus
NpUKnagHbIX 3ag4ay COOTBETCTBYOLLMIN PU3MKO-MaTeMaTNYEeCKue 3aKOHbI

3. BbinonHseT anroput™m  (pM3MKO-MaTeMaTMYECKOro adanusa [gna  pelweHusd
€CTeCTBEHHOHaYYHbIX 3afa4, pelleHns TUNoBbIX 3a4ad.

5.2 Cucrtema n KputTepum oueHUBaHUA

LLikana oueHnBaHnA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHoe cobecepoBaHue MucbmeHHasn paboTa

O6yuvatoumiics TBEpPAO 3HaeT
nporpaMMHbIA  MaTtepwuari, rpamMoTHO U Mo
CyllecTBy u3naraeT ero, He ponyckaet
CYLLECTBEHHbIX HETOYHOCTEN B OTBETE Ha

NMncbmeHHoe 3agaHue BbINOIHEHO npaBuUribHO

BOMpPOCHI, cnocobeH npaBuITbHO
3auTteHo " akkypaTHo, BbIBOAbI NOrNYHbI n

NPUMEHNTb OCHOBHbIE MeToabl "

nocrnenoBaTtesibHbl.

NHCTPYMEHTHI npu peLueHnu

NPaKTU4EeCKNX 3agau, BnageeT

HeobOX0OUMBbIMY  HaBblKaMW U NpUeMamm

NX BbIMOSTHEHUS.

Ob6yvaowmincs He  MOXeT  U3MOXUTb

3HAYUTENBHOWN yacTtu NporpaMMHOro

mMaTtepuana, [JonyckaeT CyLIeCTBEHHble

owmnbkn,  gonyckaeT  HETOYHOCTM B

dopmMynupoBkax U AokasaTenbcTBax, | [pakTnyeckoe 3agaHue He BbINOMHEHO Nnbo
He 3a4yTteHo

HapyLleHus B rocrnenoBaTenbHOCTU | COQEPXKUT rpyOble oLnGKN.
U3NOXEHNA  NPOrpaMMHOr0  MaTepuvana;

HeyBepeHHo, c 6onbwmmmn
3aTpygHEHUSIMU BbIMOJSTHAET MNpakTU4eckme
3aaHus.

5.3 TunoBble KOHTPOSbHbLIEe 3a8aHUA U/UNU UHbIe MaTepuanbl, UCMONb3yeMble ANA OLEHKU pe3yNnbTaToB

obyyeHus

5.3.1 TunoBble KOHTPOSIbHbLIE BONPOCHI

Ne n/n dopmynnpoBKM BONPOCOB
Cemectp 6

1 deHoMeHOoNorMs KaTanuTUYecKnX SBMeHNA. YCnoBus NposiBNeHus katanutuieckux adpektos. OrpaHnyeHus
ABMEHUS KaTanmsa.

2 JlokanbHble 1 rmobanbHble NoAXoAb! K 3afave onMcaHns KaTanMTnyecknx seneHnin. CpaBHUTENbHbIA aHanu3
nx ocobeHHOCTeN, MPenMyLLECTB U HEAOCTaTKOB.

3 XvmMmnyeckue Teopumn Katanusa. XvmMmmyeckoe B3anmogenctame "cybecrpar — katanusartop”, ero o0cCo6eHHOCTU.

4 AKTUBHbIE LIEHTPbI KaTanu3aTtopa, UxX TUMbl U CTPOEHWe.

5 KaTtanutnyeckue KoMnmekcsbl, X TUMbl, 0COBEHHOCTN XMMNYECKUX CBA3EN B KaTanUTUYECKUX KOMMEKcax.
MpUHLMNBI COOTBETCTBUS: AMEKTPOHHOTO, SHEPreTUYECKOTO U FEOMETPUYECKOTO.

6 duanyeckme Teopun Katanmnsa. AHepreTUdeckoe B3anmogencTeme "cybcTpar — katanmsatop”.
[edopMaunOHHbI 1 Pe30HaHCHbIM TUMbl KaTannMTUYEeCKOro 4eNCcTBnS.
Mpobnema aHepreTnyecKkon pereHepauum katannsatopa. Pekynepaumns aHeprum B Katanutuyeckux peakumsax

8 KBaHTOBO-MexaHu4eckasi TOuKa 3peHust Ha katanus. Agnabatunyeckme n HeagnabaTmyeckue NpPoLecehbl.
Pa3spelleHHble 1 3anpeLleHHble aneMeHTapHble XMMUYECKUe aKThbl.




9 lMpaBuna oTbopa B CUHXPOHHbBIX PeaKLMAX (CMMMETPUSI U 3aKOHbI COXpaHeHus). MeToabl CHATUS 3anpeToB.

10 KaTtanus kak penakcaunoHHoe ABNEHMe. Penakcauusa HepaBHOBECHbIX CUCTEM. [IuHaMn4eckne pexmmol 1
nepexoabl Mexagy HUMK: KPUTUYECKUIA XapaKTep, BNUAHWE BHELLHNX U BHYTPEHHNX (haKTOpOB.

11 Teopus kaTanusatopoB. Koppenauum katanntmyecknx CBOMCTB BELLECTB C NX XMMWUYECKM COCTaBOM 1
CTPOEHUEM.

12 MeTtoabl nogbopa kaTanusaTopos.

13 CxeMbl KaTanuTnyeckux peakumi. Katanutnyeckmne LnKnbI.

14 KaTtanutnyeckas akTMBHOCTb, CNOCOObI €€ KONMMYECTBEHHOIO BbIPaXXeHWs, METOAbl UBMEPEHUS.

15 N3bunpaTtenbHOCTb 1 CNEUMEPUYHOCTb KaTann3aTtopos, UX TUMbl U METOAbI KONMMYECTBEHHOTO BbIPaXXEHUS.

16 CeneKTMBHOCTb KaTanUTUYEeCKUX peakumii U CENEKTUBHOCTb KaTannsaTopoB, UX TUMbl U MEeTOAb!
KOJTMMECTBEHHOTO BblpaXXeHUS!.

17 OCHOBHble 0CODEHHOCTN FOMOreHHOro Katanuaa. [oMoreHHble KaTanuTu4yeckme CUCTEMbI.

18 ["lOMOreHHble kaTanmMsaTopbl, UX TUMbl U CTPOEHME. MoneKynapHbIA XapakTep rOMOreHHbIX KaTanns3aTtopos.

19 KI/ICJ'IOTHO-OCHOBHI::II?IV KaTtanus B pacTtBopax. Katanusatopbl, NpMpoaa KatanmTuyeckoro 4encTeus. Tunbl
XUMWNYECKNX peakuunn. Npumepbl kKaTannTU4ecknx NpoLeccos.

20 MeTannokomnnekcHbln kaTanu3. Komnnekcbl nepexoaHbix MeTanmnoB, 0COGEHHOCTU NX COCTaBa M CTPOEHMS.

21 Crtapun katanutmnyeckoro npouecca ¢ ydactuem KINM, katanutmyeckme LMKIbI.

29 MpuHUKMNBI COOTBETCTBMS B METANSIOKOMMNIIEKCHOM KaTanuse. [Npumepbl peakumin: rmapupoBaHme,
n3omepmusaums, okMcneHme, rmgpocdpopmmnnpoBaHme

23 [eTeporeHHbIN MeTanoKoMMMAeKCHbIN katanus. ['eTeporeHnsauna KIMNM Ha TBepablix HOCUTENSIX.

o4 Cnocobbl reteporeHnsaummn. OCHOBHblIE OCOBEHHOCTU CTPOEHUS N KAaTarnMTUYECKOro 4eNCTBUS
reteporeHnsnpoBaHHbIx KIMM.

o5 OcHOBHble 0CODEHHOCTU reTEPOreHHbIX KaTanuTnyecknx cucteM. MHoroasHoCTb U Hannune mexdasHbixX
rpaHuu. pagneHTbl KOHLEeHTpauMm 1 TemnepaTypbl, NPOLIECChl NepeHoca BellecTBa 1 dHepruu.

26 Tunbl reTeporeHHbIX KaTann3aTtopoB, MX 0COOEHHOCTU: XMMUYECKUIA COCTaB, hn3ndeckoe CTpoeHue,
reomMeTpusi, ANEKTPOHHO-3HEPrETUYECKMNE XapaKTEPUCTUKMN.

27 MeToabl NPUrOTOBMEHUS FETEPOrEHHbIX KaTann3aTtopos. XMMUYECKNI CUHTES, BBe/IeHMe nobaBok
(NnpomMoTOpBbI, COKaTannaaTopbl, NPOTEKTOPLI), OpMUPOBaHME (PU3NYECKON CTPYKTYPbI, TPEHUPOBKA.

28 OBonoUUS reTeporeHHbIX KaTanna3aTopoB B X04e peakuun: SBreHUs oTpaBreHns 1 paspaboTku, UX NPUYKHBDI,
MeToAbl CTabMnmsauun N pereHepaumm reTeporeHHbLIX Katanm3aTopos.

29 OCHOBHblE CTagumM reTeporeHHo-KaTannTUYeckon peakumn: anddysus, agcopbumns, xmummieckme
npeBpaLLEHNSA Ha NOBEPXHOCTMU.

30 MprHLMNbI COOTBETCTBUSA B reTEPOreHHOM KaTanmse

31 KuHeTrka reTeporeHHo-kaTanmtuyeckmx peakunin. Ctatmyeckne n npoToYHble YCTAHOBKU.

32 KuHeTunka reTeporeHHo-kaTanMTuieckmx peakunin. KnHetudeckme pexxumbl. CTaumoHapHbie v
HecTauMOHapHbIE PEXUMBbI.

33 depmeHTaTMBHbLIN kaTtanua. CTpoeHne monekyn depMmeHTa. OcCoGEHHOCTY B3auMOAENCTBYS B
KaTanuTu4eckom komnnekce "cybctpar — pepmeHT”.

34 OcHOoBHble 0COBEHHOCTU KMHETUKN (PepMEHTATUBHbIX peakumi. iMmobunusaumsa depmeHToB.

35 MuuennsipHbin kKaTtanua. NoBepxXHOCTHO-aKTUBHbIE BellecTBa. MuuennoobpasoBaHme B BOOHbLIX U
OpraHuyecknx cpegax.

36 MuuennsapHbIn kaTanua. PacnpegeneHune peareHToB B MULENSIPHOM pacTteope. Mpupoaa katanMTtnieckoro
addekTa.

37 O6nacTv npUMeHeHNs MULIENNSAPHOIO KaTanusa.

38 MexdasHbili kaTanm3. OCOOEHHOCTU XUMMUYECKUX peakuuin B MHOrodasHbIX cucremax. [Mpouecchl nepeHoca
Yyepes NOBEPXHOCTU pasagena das. KatanmsaTtopbl-nepeHoCHMKN, MEXaHN3M NX OEeNCTBUS.

39 MeToabl uccneaoBaHUS KaTanM3aTopoB. XMMUYECKUI aHann3 MOMeKynsapHbIX U KapKacHbIX KaTannsaTopos.
MccnegoBaHe NOBEPXHOCTU reTEPOreHHbIX KaTanua3aTtopoB. MHCTpyMeHTarnbHble MeToabl MCCneaoBaHus

40 reteporeHHbIX katanmsatopoBs: NK- n YO-cnekTpockonusi, pEHTreHOBCKas CNEKTPOCKONMUS, OTOSNEKTPOHHAs

CrneKTpocKonuaA, 3N1IeKTPOHHO-MUKpPOCKOoNM4Yeckne metobl.




5.3.2 TunoBble TeCcTOBbIE 3a4aHus

He npegycmoTtpeHo
5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaHHbIE 3aaHNA (3a4a4u, KeUCbl)

1. Peakums nepsoro nopsgka npu Temnepatype 70 °C 3aBepwaetca Ha 40 % 3a 60 muH. lMpu kakowm
TemnepaType peakuus 3aBepumtcs Ha 80 % 3a 120 MuH, ecny 3Heprus akTMeauumn pasHa 60 kIx/mMonb?

2. B cucteme A(r) + 2 B(r) = C(r) paBHOBECHblE KOHLIEH- Tpauun paeHbl [A] = 0,06 mons/n, [ B] = 0,12 monb/n,
[C] = 0,216 monb/n. HanTh KOHCTaHTy paBHOBECUSI peaKUmm U UCXOOHbIE KOHUEeHTpauun A u B.

3. Mnaponus aueTnnxonuMHa katanuaupyetcsi (PepMeEHTOM aLeTUNXONIMHAICTEPA3on, YMcno oBOpOTOB KOTOPOM

cocTasnser
aueTunxonuHa?

25000 c-1.

CKonbko  BpemeHmn

notpebyeTcs

depmeHTy Ans

pacLuenneHus

OOHOM  MOreKynbl

4. Agcopbumst HEKOTOPOro rasa Ha NOBEPXHOCTM TBEPAOro Tena onuckiBaeTcs u3otepmont JleHrmiopa m npu 25 °
C xapaktepusyeTcsl KOHCTaHTol agcopbumoHHoro paBHoBecus K = 0,85 kla-1. Paccuutante gaBneHue ra3a B cucteme
npwv cTeneHun 3anosiHeHns noBepxHocTh rasom 0,15.

5.4 MeToguueckue matepuansbl, onpegensilolme npoueaypbl oleHUBaHUsA pe3yfibTaToB 00y4YeHuns
5.4.1 YcnoBusa ponycka obyyatoLerocsi K NpoOMeXyToO4YHOM aTTecTauum U NopsiAoK NMKBUAaUUM akageMmm4eckomn

3a40JKEeHHOCTH

lMpoBeneHNe NPOMEXYTOYHOW aTTecTauMu pernamMeHTMpPOBaHO moKanbHbIM HOpMaTuMBHbIM aktom CI6MYMNTA
«[lMonoxeHne o0 npoBeAeHMUN TEKYLLIEro KOHTPOMS YCNEeBAaEMOCTM U MPOMEXYTOUYHON aTtTecTauum obyyatoLmxcsi»

5.4.2 ®opma npoBeAeHMUA NPOMEXYTOYHOM aTTecTaumm no gUcumninHe

YcTHas +

NMncbmeHHas +

KoMnbloTepHOe TeCcTMpoBaHmne

5.4.3 Ocob6eHHOCTU NpoBeAEHUA NPOMEXKYTOYHOM aTTecTauum no AUCUMninHe

B0o3MOXHOCTb MOMb30BaTbCA CMpaBOYHbIMK Tabnvuamu, Kanbkynatopom. Bpemsi Ha nogrotoBky oteeTa 40
MUHYT, Bpemsi oTBeTa He Gonee 10 MUWHYT. [MCbMEHHBIA KOHCMEKT MOAFOTOBKM MOXET OblTb MCMOnb3oBaH Mpu
0bs13aTenbHOM YCTHOM cobecejoBaHMM

NHasa

6. YHEBHO-METOOAMYECKOE N N(H®OPMALMOHHOE OBECNEYEHUE AUCLUIUNIIUHDI
6.1 YyebHana nutepaTtypa

ABTOp

3arnasuve

M3paTenbCcTBO

| log nspaHus |

Ccbinika

6.1.1 OcHoBHas y4yeOHasa nutepaTtypa

Komapos B.C. AgcopbeHTbl M HOocuTenu https://ibooks.ru/rea
KaTanns3aTtopos. HayuHble . ding.php?
OCHOBbI perynupoBaHunst Mockea: UHeppa-M 2016 short=1&productid=
NOPUCTON CTPYKTYPbI 355852
E.1O. HembsHueBa, | PepMeHTaTMBHbBIN KaTanus B M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
P.A. KonHuHa Lbri [TekeT]: y4ebHo- | Hayku P, CM6GITYPM. — 2014 metod/kaffizikollche
MeToaun4veckoe nocobue Che.: Cnertyen m/1.pdf
Kypaeneea, M. B.,[Katanus B opraHunyeckom KazaHb: KazaHckuin http://www.iprbooksh
KnumeHtosa, TI. IO., | TexHonorun HaUMOHanNbHbIN op.ru/79299.html
3uHHypoBa, O. B, nccnenoBaTenbCKUN 2016
dupcuH, AL A TEXHONOMM4YeCK1n
yHMBEpcuTeT
Conopgoea, H. 1., |Karanutuyeckmin KPEKUHI KazaHb: KazaHckuin http://www.iprbooksh
TepeHTbera, H. A. HEedTAHOrO CbIpbsi HaLWOHanbHbIN op.ru/62177 .html
ncecrnegoBaTenbCKUi 2015
TEXHONOMM4YeCK1n
yHMBEpcuTeT
6.1.2 [lononHuTenbHasa y4ebHaa nutepartypa
Kypaenesa, M. B., |Katanutnyeckne npoueccol KasaHb: KazaHckuin http://www.iprbooksh
KnumentoBa, [. 1O., |HedTexummnn 7] HaLMOHanbHbIN op.ru/100689.html
3uHHypoBa, O. B.,|HedTenepepaboTku nccregoBaTernbCKUn 2019
loHyapoea, W. H., TEXHONOMMYECKNI
®dupcuH, A. A. yHUBepcuTeT
TawmyxambeTtoBa, XK. |OcHOBBI Teopuun AnmaTbl: Kazaxckui http://www.iprbooksh
X., Aybakupos, E. A. KaTanuTn4eckux HaLMOHarmnbHbIN 2013 op.ru/70402.html
HePTEXNMNYECKMX YHUBEPCUTET UM. arb-
npou3BoACTB dapabu




"oH4YapeHkKo E.E., | Xumnueckaa  knHetuka U https://ibooks.ru/rea
bapaes @.3., Nony6eB | kaTanua : meTod. ykasaHus k| Mocksa: MI'TY nm. H.3. 2012 ding.php?
AM. BbIMOMHEHUIO BaymaHa short=1&productid=

nabopaTtopHbIx paboT 343859
Camyunoe, A. [L., |Karanus B npoueccax (co) KazaHb: KazaHckuin http://www.iprbooksh
Camywunos, A. A. nonumepunsaumm n (co) HauMOHanNbHbIN op.ru/61975.html

NonuKoHaeHcaumnmn uccrnegoBaTenbCKUin 2014

TEXHOMNOrM4YeCKnNi
YHUBEPCUTET

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U MHOPMAaLMOHHO-CMIPABO4YHbLIX CUCTEM

OnekTpoHHO-6ubnmoTeuHasa cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CINb INYMNTH [OnekTpoHHbIn pecypc]. URL: http://nizrp.narod.ru
OneKTPOHHO-OMbNMoTeYHasa cuctema «Adyke» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/
WHctuTtyT katanuaa um. [.K. BopeckoBa CO PAH [OnekTpoHHbIn pecypc]. URL: http://www.catalysis.ru.
Xvmundeckun noptan [AnekTpoHHbin pecypc]. URL: http://chemport.ru.

Basa gaHHbIX Mo nateHTam [OnekTpoHHbI pecypc]. URL: http: //www.ep.espacenet.com.

XKypHan

"Katanna B npomblwneHHocTU"  [OnekTpoHHbih  pecypc]. URL:  http://www.kalvis.ru/katalog-

izdanij/zhurnalyi/kataliz-v-promyishlennosti/

6.3 NMepe4veHb NULEH3UOHHOIro U CBOGOAHO pacnpocTpaHAeMOoro nNporpamMmHoro obecneyeHus
Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition
Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition

AutoCADDesign

PTC Mathcad 15

6.4 OnucaHne MaTepranbHO-TEXHMYECKON 6a3bl, HeOGXO0A4MMOM ANA OCYLUEeCTBNEeHUA o6pa3oBaTeNbLHOro
npouecca no gucumuninHe

Ayauntopus OcHalleHne
PedpaktomeTpbl, Becbl nabopaTopHble, nNpubopbl AN onpedeneHus  Temnepartypbl
5-339 NnaeneHust , CyLWWNbHbIA LWKad), NAUTKA 3NEKTPUYeckMe, MeLlarnkym MarHUTHble, MeLUanku
MeXxaHU4Yeckne, BaKyyMHbIi HacocC, BOAOCTPYMHbIE HAacOChl, BbITSKHbIE LUKagbl, UcCnapuTenb
poTopHbin LABOROTA-4000, cnektpodoTometp CP-2000.
MynbTumeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebenb, Jocka
JlekunoHHas y Py, P

ayauTopus




