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MporpamMmy ancumnnnHbl paspaboTan(a)(n) ooueHT, K.H. Eroposa C.P. Kadbenpa punanyeckomn xmmmm
Xumnyeckuin uHCTUTYT MM. A.M. Bytneposa , Svetlana.Egorova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

SABNSAOTCA OCHOBHbIE 32aKOHOMEPHOCTWN reTepOreHHOro karanmaa, CTPOEHUs NOBEPXHOCTU TBepObIX
KaTtanmTtn4eckmx CUCTeM, COCTaB N CBOMCTBA BaXXHENWNX KAaTann3aTtopoB XMMMUYECKON,
HedgoTEXMMMYECKOI N HedoTenepepadaTbiBatoLein NPOMbIWIEHHOCTN, MOArOoTOBKA 0ByHatowWmxcs K
camocTosiTeNbHON paboTe B 06nacTy reTeporeHHoro Katanvaa, KataimTn4ecknx TeXHONOrin B
HeopraHM4eckoM, OpraHN4YeCckoM, HedpTEXMMNYECKOM CUHTE3E.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucumnnvHa sknoydeHa B pasgen " 51.B.0B.9 OucumnavHbl (Mogynm)" OCHOBHOW
obpasosaTtenbHol nporpammbl 04.03.01 Xumursa n OTHOCUTCS K AUCLMMNIMHAM MO BblIOOpy.
OcBauBaetcs Ha 4 kypce, 7 CEMeCTp.

OucumnnuHa 'TeTeporeHHblil kaTanma' OTHOCUTCS K BapuaTueHOM Yactu 6noka aucumnnui b1 (kypc
no BbIBOPY) 1 ONMPAETCS HA OCHOBHbIE pa3aenbl 0bWeHayYHbIX AUCLUUMNH: HEOPraHNYeckas XmMms,
opraHnyeckas XxvuMus, ousnyeckas XMMus, XumMmnyeckast TEXHONOorns, CTpoOeHne BeLecTBa,
dom3nyeckne MeToabl UCCefoBaHns.

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwmcpoBka

Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN
OK-6 CrnocobHOCTbIO paboTaTtb B KONNEKTMBE, TONEPAHTHO
(0bLweKynbTypHbIE BOCMNPWHMMATb CcoLManbHble, 3THNYECKNE, KOHDECCUOHANbHbIE
KOMMEeTeHLMN) N KyNbTypHbIE pasnnyms
OK-7
(0blWeKyNbTypHbIE CMoOCcCOBHOCTBIO K caMoopraHmnsaumm n camoobpasoBaHumto
KOMreTeHuun)
OlK-1 CMOCOBHOCTBIO MCMOJb30BaTb NMONYyYEHHbIE 3HAHWSA
(npodbeccuoHanbHble TEOPETNYECKMX OCHOB (PyHOAMEHTANbHbIX Pa3aenoB XMMUKU Npu
KOMMEeTEHLMN) peLeHnn NpodpeccrmoHanbHbIX 3anad
OrK-3 CMOCOBHOCTBIO MCMOJIb30BaTb OCHOBHbIE 3aKOHbI
(npodbeccuoHanbHble €CTECTBEHHOHAY4HbIX AUCUUMINH B MPOdECCMOHANbHO
KOMMEeTEHLMN) 0EesiTeNIbHOCTU
MnK-3
(npodbeccuoHanbHble BNafeHNEM CUCTEMOI (DyHAAMEHTaNbHbIX XMMUYECKMX MOHSTUI
KoMMeTeHuunn)

B peaynbtate 0CBOEHWS ONCUMMNIUHBI CTYAEHT:
1. DONXeEH 3HaTb:

- CYWIHOCTb N 3aKOHOMEPHOCTW COBPEMEHHOIro reteporeHHoro Katanmaa,

- BOBMO>XXKHOCTWN COBPEMEHHDIX CpI/I3VI‘-IeCKI/IX MeTo00B UCCnenoBaHns CBONCTB Katanmn3atopos ”
N3y4yeHns nx KatannmTunyeckom akTUBHOCTHU;

- COCTaBbl, CTPOEHME M CBOMCTBA NPOMbIWIEHHO BAXHbIX KATann3aTopoB OpraHnyeckoro,
HePTEXUMNYECKOrO CUHTE30B 1 HedhTenepepaboTKu;

- HOBbl€ NepCneKkTMBHblEe HanpaBneHnsa reteporeHHoro Katanmaa, HoBble cnocobbl ocyuwecCTB/ieHUA
NPOMbIWEHHbIX KaTaNnNTU4eCKUNX peaKLu/n7|;
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- 3aKOHOMEPHOCTU BNUSIHASA CBOMNCTB peareHToB 1 NPOOYKTOB peakLumii Ha COCTOSIHUE FreTepPOoreHHbIX
KatannsaTopoB B X04e aKcnnyataumu,

2. DONTXEH yMeTb:
- OPUEHTUPOBATbLCS B BOMPOCAX reTeporeHHoro katannaa, 3akOHOMEPHOCTAX KaTainTU4eCcKumx
npeBpaLeHNin PasnNyHbIX BELWECTB;

- pa36|/|paTb09| B OCHOBHbIX BuOoax Kataimtn4ecknx CUCTem, MMeownx rnpomblilLNeHHO-BaXHOe
3Ha4YeHune;

- paunoHanbHO NPOBOANTb MOUCK N UCMONb30BaHNE HAYYHO-TEXHNYECKOW MHOpopMaLmnmn, CBA3aHHOMN
C TEXHONOrnen CNHTe3a reTeporeHHbIX Katanms3aTopos;

- OPUEHTUPOBATLCS B y4eOHOI, MOHOrPagoUYECKOiA, CNPaBOYHON N XypHaNbHOW NuTepaTtype B
obnacTn reTeporeHHoro Katanmaa.

3. 0ONXeH BnageThb:
- HaBblkaMKM aHanMaa n opraHm3auunn paboTbl KaTanMTUYECKMX NPOLECCOB, pa3paboTKn 1
NPVUMEHEHNS KaTanM3aTopoB Ha HOBbIX U AENCTBYIOLWMNX MPOMbIWNEHHbIX 06 bekTax,

- HaBblKaMy 3KCMePVMEHTaNIbHOIO NCCNEA0BaHNS (PU3NKO-XUMUYECKNX CBOMNCTB Pa3nyHbIX
KaTanmTU4ecknx CMCTeM, MaTeMaTn4eckoin 06paboTkmn pesynbTaTtoB U3MEPEHUIA 1 CONMOCTABNEHMS NX
C TEOPETUYECKMMU 3HAYEHUSIMI.

CYWHOCTb 1 3aKOHOMEPHOCTN COBPEMEHHOIO retTeporeHHOoro Katanmaa,

- BOBMO>XXHOCTWN COBPEMEHHDIX CpI/I3VI‘-IeCKI/IX MeTo00B UCCnenoBaHns CBOMNCTB Katann3atopos ”
N3y4yeHns nx KatannmTuyeckom akTUBHOCTHU;

- COCTaBbl, CTPOEHME 1 CBOMCTBA NPOMbIWIEHHO BAXHbIX KATann3aTopoB OPraHnyeckoro,
HEePTEXUMNYECKOrO CUHTE30B 1 HedhTenepepaboTKu;

- HOBbl€ NepCneKkTMBHblEe HanpaBneHnsa reteporeHHoro Katanmaa, HoBble cnocobbl ocyuwecTB/ieHUA
NPOMBbIWIEHHbIX KaTaNnNTU4eCKUNX peaKLu/n7|;

- 3aKOHOMEPHOCTU BNNAHUA CBOWCTB peareHToB 1 NpoaykTos peaKLI,VII7I Ha COCTOSAHME reTeporeHHbIX
Katann3atopos B X04e aKcnnyatauun,

4. CTpyKTypa u cogepxaHve oUCLUUNAUHBbI Moayns
Ob6was TpynoeMKoCTb AMCLMMANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMANHDBI 3a4€T B 7 CEMeCTpe.

CyMMapHo no AMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HUX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YecTBO Anst AOoMnycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (Xxop.);

55-70 6annos - "yooBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNNNHE/ MOAYIIO
TemaTtnyecknn nnaH gUCLUMNIUHbI/MOAYNS
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPyAOEMKOCTb Tekywme coopmbl
N 'D'"Kn""')':l"ﬂ;”b'/ CeMechcemecrpa (B yacax) \ll(ompgt:mp
¥ Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUSA paborbl
Buabl n yacobl
Pasgmen ay,oMTOpHOM paboThbl,
Hepens MX TPy A0EMKOCTb Tekywume coopmbl
N 'D'"Kn"g"lr;;;vs""b'/ CemMecTPemectpa (B yacax) KOHTpOnsi
Nex vmI'IpaKmqecmeHaﬁopaToprle
u 3aHATUA pabortbl
1_Tema 1. BeneHve B v 1 2 0 0
ONCUNNNHY.
Tema 2.
2 Dunsnko-xmmmnyeckmne 7 2.4 8 0 0
OCHOBbI reTeporeHHoro
Katannaa.
Tema 3. Katanus
3.|TBEPObIMU KCNOTaAMN 1 7 4-8 10 0 0 KONNOKBUYM
OCHOBaHUAMMN.
Tema 4. Katanus
4. MeTannamu. 7 8-12 8 0 0
Tema 5. Katanus
okcuoamum um i
5 Katanutmdyeckoe 7 12-15 10 0 0
OKNcneHume.
6| eMa 6. Karanua 7 1617 | 4 0 0 |padora
Icynbdonoamu. P
4.2 Co,u.ep)l(aHMe ANCUNNNIUHDbI
Temd feNBe déM@RAANCLIMNNHY. 0 0 0 3avert
ne (0B)):
BeeapHaesr ancumnnmny. BaxkHenwne noctmxXeHy® Katannga, Haulewne)npuMeHeHne B
y P
np 1/ oreHHhle uireteporeHHhle KaTanuTudeckue Opollecchl

MpenmylwecTsa 1 HeAOCTATKN FTOMOFEHHOro U reTepPOreHHOro katanmaa.
Tema 2. PU3NKO-XMMUYECKUE OCHOBbI reTeporeHHoro Kartanusaa.
JNIeKLMOHHOe 3aHsiTue (8 4aca(oB)):

DU3MKO-XUMUYECKE OCHOBbLI reTeporeHHoro karanmaa Obwme 3akOHOMEPHOCTN FreTEPOreHHOro
katanuaa. MNpuHuMnbl reteporeHHoro katanusa. CTpoeHue TBepablX KatanmsaTopos U Ux
nosepxHocTu. [poMexyToyHoe B3aMMoOenCcTBue B reTeporeHHoM Kkatanuae. Y nenbHas
Katanntuyeckas akTMBHOCTb. Puamnyeckas agcopbuns. F'eometTpuyeckas CTpykTypa

katannsaTopos. NamepeHue obuiein NoBepxHOCTM katanuadatopos. COBPEMEHHbIE METOAbI
N3MEepPEHNS MOBEPXHOCTN KaTtanm3aTopoB. XuMuyeckas agcopbuuns. Metoabl uccnenoaHms
xmmmyeckon agcopbunn.CtapeHre n nesaktuBauns katanns3atopos. BaaumoneicTteue
Karanum3aTtopoB C peakUMOHHON cpenoi. 3aKOKCOBbIBAHME 1 pereHepauns katannsaTopos.

OTpaeneHne katanm3aTopos.

Tema 3. Katanus TBepabiMM KACNTOTaMU U OCHOBaHUSAIMM.
JNleKunoHHoe 3aHsitne (10 Yaca(oB)):
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. KaTtanus tBepabiMm Kncnotamm n ocHoBaHusIMU. KMCNOTHOCTL MOBEPXHOCTW, ONpeaeneHune.
TBepable KACNOTbI, MPUYUHBI NMOSIBIEHNS KACNIOTHBIX CBOMCTB. MeToabl perynnpoBaHnst KUCNOTHbIX
CBOWCTB NMOBEPXHOCTU kKaTannsaTtopa. Metonbl onpeaeneHnst KUCNOTHOCTU, UX JOCTOUHCTBA U
HepocTatku. Cuna KMCNOTHbIX LLEHTPOB TBEPAOro Katannaatopa. Tunbl KUCNOTHBIX KaTaUTUYeCcKmx
CMCTEM U MEXAHU3M KX AeincTeus. TBepable CBEPXKUCNOThI. KaTanutmyeckas msomepusaums
HW3KOMONEKYNSAPHbIX NapadprHoB. 'eTeporeHHble KatannsaTopbl M30Mepu3aunn yrnesoaopoL0B.
LleonuTHble katannsatopbl NpeBpaLleHns napadorHOB U 01eOUHOB B BbICOKOMOJIEKYNSIPHbIE
anudatuyeckme n apomaTnyeckune yrnesoaopoabl. MexaHnam KpekmHra yrneBoaopoAoB pasnyHbIX
KNaccoB Ha antoMOCUNMKaTHOM KaTanuaaTtope.TBepable OCHOBaHWS 1 CBEPXOCHOBaHUS. MeTtoabl
PerynnpoBaHunsi OCHOBHbIX CBOMCTB.

Tema 4. Katanus meTtannamu.
NleKLuMoHHoe 3aHsiThe (8 yaca(os)):

Karanua metannamum. OCHOBHbIE peakumm, Katanusmpyembole metannamu. MNMpombiwneHHbIe
NpoLecChl, MPOBOAMMbIE HA METANNNYECKMX KaTanuaaTopax. MaccuBHbIE N HAHECEHHbIE
MeTannmyeckune katanuaartopbl. CTpykTypa metannos. PakTopbl, ONpeaenstowme KkatanmTnyeckyio
aKTMBHOCTb MeTannoB. CTaaniiHOCTb 1 CKOPOCTb peakLmii Ha MOBEPXHOCTM MeTanna Kak akTMBHOM
ueHTpe. MaccuBHble MeTannnyeckme katanusatopbl. Coctas, CTPOEHME 1 CBOMCTBA CepebpsHbIX
KatannsaTopos okucneHuns. Cnnasbl 1 BIMeTanInyYeckne cnnaeHble kKatannaatopbl. Metannbl
PeHes. Mopdhonorns noBepxHOCTM aKTMBMPOBAHHbIX METANNMYECKMX KaTanuaaTopos. ObnacTtu
NPUMEHEHNS aKTUBUPOBAHHbIX METANNMYECKUX KaTanm3aTtopoB. OcobeHHOCTU kaTannsa
LMCNEPCHBbIMU MeTannamn. 3aBUCUMOCTb KaTanMTUYECKMX CBOMCTB OT AMCNEPCHOCTN MeTanna.
MpaBnnn NOCTOSHCTBA YAENbHOW KaTanMTn4eckoin akTuBHocTn. OcobeHHOCTH kaTanmaa
HaHeCeHHbIMM MeTannamn. Mopgonorns HaHeCEeHHbIX MeTanMyeckux Yactuu. CtTpyktypa un
CBOCTBA BUPYHKLMOHANBHBIX KaTannm3aTtopoB pucopmuHra. [leincTene npoMoTmpyowmx 4obasox.
XapakTepuctvka katanusaTopos ruapvpoBaHus. MpombiwneHHbIe MPOLECCHI, NPOTEKaKoWme ¢
y4yacTneM Katanns3atopoB rmapupoBaHuns.

Tema 5. Katanua okcupamm n Katanmtmyeckoe okucneHue.
neKkuunoHHoe 3aHsitne (10 4aca(os)):

. Katanns okcnpgamn. OkcunaHble katanudatopbl. OCHOBHbIE NPOLECCHI, MPOoTEeKaoWwme Ha OKCUAHbIX
KaTannaartopax. MaccuBHblE N HAHECEHHbIE OKCUOHbIE KaTann3aTopbl. AKTUBHbIA OKCUL antOMUHUS.
[Mpupona katannTU4yeckn akTUBHbIX LLEHTPOB. Katanutunyeckmne ceonctea. Katannasartopsl
okuncneHunst. OCHOBHbIE NPOMbILWEHHbIE NPOLIECChI, NPOTeKalrWme ¢ y4acTueM Katanm3aTopos
okucneHus. LleonntHble katannaaTtopbl npespaueHus napauHoOB 1 01eONHOB B
BbICOKOMONEKYNSAPHbIE anupartnyeckne n apomaTndeckue yrnesonopobl. [[eteporeHHble
KaTtannsatopbl usomepusaunn yrnesonoponos. OCHOBHbIE NPOLECCHI, MpOoTeKawWwme ¢ y4acTnem
KaTanmsatopoB n3omepusaumnmn. Katanmsartopbl gernapuposaHns yrnesonoponos. OCHOBHbIE
NPOMBbILINIEHHbIE NPOLECChl, peann3oBaHHbIe C y4acTMEM KaTann3aTopoB OernapupoBaHns.

Tema 6. Katanus cynbchnoamm.
JNIeKLMOHHoe 3aHsitue (4 4aca(oB)):

Karanua cynbgonaoamu. BaxHewwme cynbgouaHble Katannma3atopbl U MPOLECCh, MpoTekarowme Ha
Hux. COBpeMEeHHbIe NPeacTaBNeHNs O CTPYKTYPE aKTMBHOMO KOMMOHEHTA M aKTUBHbIX LEHTPOB
CynbnaHbIX KaTannaaTopos. Katannaatopbl rmaporeHn3aumoHHbIX MPOLECCOB.

4.3 CTpyKTypa 1 copgepXxaHue CaMOCTOSITeNIbHOM paboTbl AUCUUMINHBI (MOLYNISA)

Buabi
N Paanen Cemectp| HeAeNs | camocTosirensHoi TpyAoeMkocTh ;%%%:Lﬁ?:;ﬁﬁg;
JAucumnnmHbl pcemecha pab6oTbl (B yacax) 260TbI
CTYL,EHTOB P
NnoaroToBka K
KONNOKBUYMY
n3y4yeHue
Tewma 3. Katanus
T ™Y
3.[TBEPOBIMU KMCNOTaAMKU U 7 4-8 ngiﬁﬁoHHeoCrI(()oro
OCHOBaHMSMMU. .
marepuana; -
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
NnoAroToBka K
KOHTPONbHOW
paboTte nsyyeHve
T Tn4yeckor
Tema 6. Katanus SOPETMHEckoro KOHTpONbHas
6.C nbchrnamn 7 16-17 |[neKuMoHHOro 16 26012
y ' martepwuana; - P
npopaboTka
Teope
NTtoro 30

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

MpenonasaHue gucumnnnHbl "lreTeporeHHbIn katanns" conpoBoX4aeTCs:
- OEMOHCTpaumern cnannos ¢ NPMMeHeHeM MynbTUMEONAHON TEXHUKN,

- UICMONb30BaHNEM Pa3naTO4HOro MaTepuan ¢ n3obpaxeHnemM KOHCTPYKLIMA pas3nnyHbIX
peakLNOHHbIX YCTPOWCTB 1 NMPUHUMMNUANBHbBIX CXEM HEKOTOPbIX KaTanuTUYECKMNX NPOLLECCOB.

- NCMNONb30BAHNEM NHTEPHET-PECYPCOB Pa3NNYHbIX MOUCKOBbLIX CUCTEM, TAKUX Kak www.rambler.ru,
www.yandex.ru, www.wail.ru, www.yahoo.ru; www.rushim.ru, www.chem.msu.ru, www.Scirus.com,
a Takxe canTtoB rocygapcTteeHHbix BY3os: MI'Y, CIery, HIry, MK CO PAH, Scientopica,
ChemWeb, Researchindex, ScientificWorld.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBO€HUs AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BeaeHue B AUCLUMNNAUHY.

Tema 2. PU3NKO-XMMUYeCcKme OCHOBbI reTeporeHHoro Karanuaa.
Tema 3. Katanus TBepabiMM KNUCTOTaMU U OCHOBaHUSAMM.
KONMOKBUYM , MPUMEPHbIE BONPOCHI:

1.0nuwnTe aBneHue "karanms" ¢ PeHOMEHONOrMYeCcKon To4KN 3peHns. B yem otnmyms
NONOXUTENbHOrO 1 OTpuuaTenbHoro karannsa? Kakosbl OCHOBHbIE 3Tarbl passutus katanuaa?
2.06wpre 3aKOHOMEPHOCTU 1 OTANYUTENbHBIE OCOOEHHOCTM FOMOrEHHOIO 1 reTEPOreHHOro Katannsa.
Kak knaccudpmumpytotcs katanutuyeckme peakummn? B yem 3aknioyatoTca npevmyLecTsa um
HeOoCTatkm roMOreHHoro u reteporeHHoro karanusa? 3. OCHOBHble NPUHLNMbI FeTEPOreHHOro
katanunsa. [pupona katannTnyeckoro AencTBmns NOBEPXHOCTN TBepdoro Tena. 4. Npupona
KaTtanntm4yeckoro OencTBMSa OKCMOOB MeTannos. HYeM oTanyatoTCs WnMHENM OT NPOCTbIX OKCUO0B
meTannos 5. Karanutmyeckoe OencTBne NoBEPXHOCTU CMELLaHHbIX OKCUA0B MeTannos. Teepable
pacTBOpbl 3aMelleHns. Teepable pacTBOPbl BHEAPEeHWS. Teepable pacTBOPbI Bbl4UTAHMUS. 6.
MNpomMexyTo4yHOEe B3aMMOLENCTBME B FeTEPOreHHOM KaTanuse. Yem obycnosneHa katanntuyeckas
aKTUBHOCTb NOBEPXHOCTN TBEPOOro Tena. NeKTPOoHHble CBONCTBA NOBEPXHOCTN KatanusaTtopos.
[ToBEPXHOCTHbIE aKTUBHbIE LIEHTPbI.

Tema 4. Katanus Metannamu.
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Tema 5. Katanua okcupamm n Katanmtmyeckoe oKUcneHue.
Tema 6. Katanus cynbchnoamm.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. MNpaBuno ynenbHoOM Katanutn4eckom akTuBHocTn. OCHOBHbIE 3Tarbl B3aUMOLENCTBUS PeareHToB C
MOBEPXHOCTbIO Katanmaartopa. 2. SBneHne punanyeckoin ancopbumm B reTeporeHHOM KaTanmse.
Kputepun, obycnasnmsatowwme npoLecc nanyeckoin ancopbumm Ha NoBepxXHOCTM kaTtanuaartopa. 3.
MNpumMeHeHVe SBNeHNS prnanyeckoi ancopbumm ons namepeHus obuleint NOBEPXHOCTM TBEPAbIX
Karanns3atopoB MU HocuTenen katannsatopos. VIsotepma JleHrmiopa. 4. Npueennte nsATb TMNOB
N30TEPM PU3NYECKO afcopbunm n oxapakTepuayiTe No HUM NapameTpbl MOPUCTON CUCTEMDI
KatannsaTopos. 5. NpuMeHeHre SBNeHNs Prn3nyeckoin ancopbumm ons oLEHKN NOPUCTON CTPYKTYpbI
TBEPLbIX KATanM3aTopoB U HocUTenern kartanmsaTopos. [Npreeante NATb TUMOB rMCTEPE3NCHDBIX
neTenb 1 0XapakTepusyinTe rno ux suay npupoay n goopmy nop v KaHanos TBEPOOro karanmsaropa. 6.
SlBneHne xnmmnyeckon ancopbumm B reteporeHHoM katannse. Kputepun, obycnasnmsatolme npoLecc
XUMUYECKOM aacopbunn Ha NOBEpPXHOCTU KaTanusaTopa. 7. 3otepma xummyeckoi agcopbuun. MyTtn
NpOTEKaHMs XMMUYECKOM aacopbunn peareHToB Ha MOBEPXHOCTM KaTtanuaartopa.

Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:
CamocTosTenbHas pabota ctyneHtos (CPC) BkntoyaeT cnenytowme BUabI:
- U3yYEHMEe TeOPETMYECKOro NEKLUMOHHOro Matepmana;

- NnpopaboTka TeopeTMYeckoro Matepuana (KOHCNeKTbl NeKUWii, OCHOBHAs 1 OOMNOAHUTENbHAS
nutepartypa).

BuneTtbl K aKk3aMeHy

BUNET & 1
no gucumnnuHe "l'eteporeHHbln katanns"

1. OnuwuTe aBneHne "katannsa" ¢ OeHOMEHONOrMYeCKom To4KM 3peHuns. B yem cneumndpuka
katanmsa? [NprM3Haku kaTanmsaTtopoB 1 KaTanuTuyeckux npoueccos? Ctaamm KatanuTn4ecknx
peakummn?

2. [lesakTmBauns katann3atopoB B pe3ynbTaTte 3akoKCOoBbIBaHMS. [1pyHUUNbLI perynnpoBaHms
NPOLLECCOB 3aKOKCOBbLIBAHUS KaTanM3aTopoB.

3. Mpoueccol, npoTekawme Ha TBEPAbIX Katanmsaropax no KUCNOTHOMY MEXaHU3My -
nerngparaums cnuptos? MexaHuam germgpartauumn?

BUJIET @ 2
no aucumnnuHe "l'eteporeHHbln katanns"

1. Obwwe 3aKOHOMEPHOCTU U OTNINHUNTESIbHbIE 0COBEHHOCTM FOMOrEHHOr0 U retTeporeHHoro
kKaTanunaa. Kak KnaccugouumpyoTcsa KatanmTnyeckme peaKu,vwl’? B ueM 3akntoyarorcs npenmyulecrtea
N HeJoCTaTtkyu roMoreHHoro n reteporeHHoro kaTanmsa?

2. [lesakTnsauus Katann3atopoB B pe3y/ibTaTe 3aKOKCOBbIBAHUA. O6pa303aH|/|e KOKCOBbIX
OT/IOXEHUN Ha NOBEPXHOCTU KaTtanmnaaropa no MexaHn3my Kap6I/I,EI,HOFO uukna.

3. CeepxocHoBaHua? Mprpona cBepXxoCHOBHOCTU?

BUJIET & 3

no gucumnnuHe "l'eteporeHHbln katanns"

1. KnuHeTnyeckmne 0CoOEeHHOCTN rOMOreHHO-KaTanmMTMYeCKmx peakumin?

2. [lesakTnBauns kKatanna3aTopoB B pe3ynbTaTe 3aKOKCOBbIBaHMS. KOHCEKYTUBHbI MeXaHN3M
06pa30BaHnsi KOKCOBbIX OTNIOXEHWI Ha NOBEPXHOCTN KaTain3aTopos.

3. Mpouecchbl, NpoTekatlwme Ha TBEPAbIX KaTanmaaTopax no KMCNOTHOMY MexaHu3Mmy - NpespalleHne
MeTaHona B yrnesoaopobl? MexaHn3m CMHTe3a yrneson0ponos?

BUNET & 4
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no gucuunnuHe "l eTeporeHHbI katanna"
1. AKTMBHOCTb KaTanusatopa? Crnocobbl onpeaeneHns katanmTn4eckom akTMBHOCTU?

2. [lesakTmBaums KaTann3aTopoBs B pe3ynbTaTe 3aKOKCOBbIBAHWS. TWMbl KOKCOBbIX OTNOXEHUI,
ChOPMUPYIOWMNXCS HA MOBEPXHOCTU KaTanmaaTopos. NpoLecchl, NpoTekatlwme B Katannsatope npu
3aKOKCOBbIBAHUM.

3. NeTeporeHHble Xunakme n Teepable CBEPXKNCNOThHI? MexaHn3M BO3HUKHOBEHNS
CBepXKMcnoTHoCcTU? MNMony4YeHne CBepXKMUCNoT?

1. CenektuBHoCcTb? Cnocobbl namepeHns cenektnsHocTn? KoHsepcms?

2. [lesakTmBmpytowee AencTeue cnekaHust katanuaatopa. MexaHnaM cnekaHnsi HaHeCEeHHbIX
MEeTanIMYeckmnx katanmaatopos. Mpouecchl, NpoTekarwme ¢ HaHECEHHbIMU MeTanINYecKmMm
KatanusaTopamu Npu AOCTUXEHUN TeMnepaTypbl TaMmaHa n Temnepatypbl XyTTUHra.

3. lNpoueccobl, NpoTekarwme Ha TBepablx KatanmaaTopax no KNCNOTHOMY MEXAHU3MY - ANMeEpU3auns
aTuneHa Ha ueonutax X n Y?

BUJIET & 6
no gucuunnuHe "l 'eTeporeHHbI katanna"

1. MeToabl n3MepeHns KatannmTn4eckom akTUBHOCTM B CTATUYECKOM, NPOTO4YHOM pexmmax?
PeaKTopa naoeanbHOro BbITECHEHWUS, MOMHOr0 CMEWEHNS, KaTanna B KUMsWwem cnoe?

2. [esakTnBMpylowee OECTBNE criekaHus katanmaatopa. MexaHuaM crekaHusi KatanmsaTopos C
BbICOKOPa3BUTOW NMOBEPXHOCTHIO (Ha MPUMEpPEe OKCUAHbIX KaTanm3aTopos).

3. lNpoueccol, NpoTekarlwme Ha TBepablx KatanmsaTopax no KNCNOTHOMY MEXAHU3MY -
apomartmsaumnsa napadguHoB 1 onednHOB Ha Leonutax?

BUJIET & 7
no gucumnnuHe "l'eteporeHHbln katanns"

1. 3aKkoH LeiCTBYIOWMX MOBEPXHOCTEW ANS ONMCAHNS FeTEPOreHHO-KaTanMTUYECKNX peakLmnin?

2. [lesakTmBumpytolee oericTBue HenaecopbrpyeMbiX OTIOXEHNA METANNIOB HA MOBEPXHOCTM
KatannsaTopos.

3. NetepononukumcnoTtbl? MNpupoaa akTMBHbIX LEHTPOB? [NpuMeHeHne B katannse?
BUJIET & 8
no aucumnnuHe "l'eteporeHHbln katanns"

1. KuHeTnka n mexaHmam JleHrmopa-XuHwensyna ons onucaHus reTeporeHHo-KatanmTnyeckmx
peakunii Ha 0AHOPOOHbIX LLEHTPaX NOBEPXHOCTMN?

2. IlezakTueaums nyTem oTpaBieHnsa Nnn 3arpa3HeHns NOBEpPXHOCTU KaTtann3artopa. MexaHnam
OTpaBNeHna MeTanin4eCknx Katanmn3aTtopos. MexaHnam oTpaBneHnsa HeMmeTannn4yeckumnx
Katanmn3atopos.

3. Mpouecchbl, NpoTekatowwme Ha TBEPAbIX KatannaaTopax no KUCIOTHOMY MEXAHWU3MY -
NPOMBbILIEHHbIE MPOLECChl AN CUHTE3a apoMaTUYeCKUX YrnesoaopoaoB?

BUJIET @ 9
no gucumnnuHe "l'eteporeHHbln katanns"
1. Ondpdpy3noHHas KMHeTrKa A5 nopucTbiX reTeporeHHbIX Katanm3aTopos?

2. NoHsaTNe pesakTnBaumm katanusaTtopa. Bpems xusHu katanmsartopa. OCHOBHblE MPUYUHDI
[e3akTmBaumm kaTanmaaTopa.

3. buHapHble okcuapl? Mprpoaa KMCNoTHOCTU? Tunbl BMHAPHBIX OKCUMAHbBIX KaTann3aTopoB?

BUJIET @ 10
no gucuunnuHe "l 'eTeporeHHbI katanna"
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1. MNpuMeHeHne sBReHns pranyeckor aacopbumnmn ons OLEHKN NOPUCTOR CTPYKTYpPbl TBEPAbIX
Katanns3aTopoB 1 HOCUTENEN KaTannm3atopoB. TUMbl TMCTEPE3UCHBIX NETENb U OXapakTepuayite no
NX BMAY Npupoay 1 oopmy nop 1 kaHanos TBEPLOro katanMaaropa.

2. MeTtannuyeckue katanuaatopbl - 6BUyKLMOHaNbHbIE KaTanuaaTopbl Ha NpuMepe npouecca
pucpopmMmHra?

3. KoopanHaumoHHbin katanna? KomnnekcHble coeanHeHnsa? Tunbl nMraHaoB 1 Nx CBA3ein ¢
mMeTannom?

BUNET & 11
no aucumnnuHe "l'eteporeHHbln katanns"

1. OnpeneneHve BennynHbl yoenbHOM NOBEPXHOCTM Katanusaropa 13 BenvyHbl MOHOCIONHOW
ancopbuun? YpasHeHne BIT? OudpdbepeHumnanbHble KpuBble pacnpeneneHms o6 beMoB Nop no
Inametpam?

2. MeTannnuyeckne kaTanmaaTtopbl - B3aMmMoaencTee Metanna ¢ Hocutenem? Cxema pocTa 4actull
MeTanna Ha Hocutene? Mopdoonorusi yacTuu MeTanna Ha Hocutene?

3. LleonuTbl - NnpeactaBmTenn TBepablx KUCNOTHBIX Katanu3aTtopos? CBONCTBA LIEONNTOB,
onpenensiowme nx kKaTanmTmyeckyro akTMBHOCTb?

BUJNIET & 12
no aucumnnuHe "l'eteporeHHbln katanns"
1. SBneHme xmMmyeckor aacopbunn B reTeporeHHOM Katanuae Ons MccnenoBaHus katanm3aTopoB?

2. BumeTtannnyeckue katannsartopbl. [eoMeTpuYecknii n aneKTPOHHbIN dpakTop? MynbTunnetTHas
Teopus katanuaa?

3. MexaHn3Mbl Katannaa KOMMIEKCHbIMA COeANHEHNSMU - OUCCOLIMATUBHBIN, aCCOLMATUBHBIN?

BUJIET & 13
no aucumnnuHe "l'eteporeHHbln katanns"

1. Knaccudpukaums KMCnoTHbIX KaTann3aTopoB? [TOMOreHHbI KUCAOTHbBIA U OCHOBHOW Katanus B
pamkax Teopumn AppeHuyca, bpeHctena? MNpuHUUNBI ENCTBUS aKTUBHOMO LeHTpa?

2. MeTannuyeckme Kkatanmaatopbl - CTPYKTYpPbl HaCThL, XeMOCOPOMPOBaHHbIX HA MOBEPXHOCTM
metanna?

3. Okewnp kanbums - npeacTtaBuTenb TBepAbIX 0OCHOBaHM? [Mprnpoaa OCHOBHbLIX LLEHTPOB B OKCUAE
Kanbumsa?

BUJIET & 14
no gucuunnuHe "l 'eTeporeHHbI katanna"

1. Tvnbl KNCNOTHOTO KaTanM3a: cneundUYEeCKUA KNCNOTHBIN, OBWMIA KNCNOTHBIW, 3NEKTPOUNBbHbIA?
Twnbl OCHOBHOrO Katanuaa: cneumunyeckmii OCHOBHOM, OBWMIA OCHOBHOM, HYKNEOMUNbHbIN?

2. Metannuyeckune katanusaTopsbl - BIUSHWE pa3Mepa 4acTuL, Ha yOeNbHYyo KaTannTtuyeckyto
akTmBHoCTb? Knaccudpukauusa bynapa?

3. MeTtannuyeckune katanmsartopsbl - knaccugoumkaumnsa? OCHOBHbIE peakunn, Katanusnpyemble
metannamm?

BUJIET @ 15
no aucumnnuHe "l'eteporeHHbln katanns"

1. OcobeHHOCTM reTeporeHHoro kaTanmaa Kucnotamm 1 0CHoBaHnsMmM? dopMmpoBaHmne
OpEHCTELOBCKMX U NIbIOVCOBCKMX KMCOTHBIX LIEHTPOB?

2. [NpuMepbl NPOMBbILWNEHHbIX MPOLIECCOB HA METANNIMYECKUX KaTanmaaTtopax - rmapupoBaHuns,
oKucneHma?

3. MeTtannuyeckune katanuaaTopsbl - gucnepcHocTb Metannos? NMpasuno bopeckosa IM.K.?
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BUJIET & 16
no gucumnnuHe "l'eteporeHHbln katanns"

1. OnpegneneHne cTeneHy KUCNOTHOCTY TBEPAbIX KUCNOT? VIHOUKATOPHbI MeToa?

2. MeTtannuyeckune katanmsaropsbl - 0akTopbl, onpenensowme akTMBHOCTb MeTaNINYECKNX
KaranmsaTopos?

3. Okcup antoMUHNS - NpencTaBUTeNb TBEPAbIX KMCNOTHbIX KaTanudaTopos? Npupoaa KMCNOTHbIX
LEHTPOB B OKCMOAX antoMUHNA?

7.1. OcHOBHas nuTeparypa:

1. Nlecbcbnep, Y.J1. MepepaboTka HEPTU: ANS NCNONb30BaHNS B y4eOHOM NPOLIECCE CO CTyOeHTaMu
BbICLWIMX Y4eOHbIX 3aBefeHWI, 0ByHaoWmMMmCcs N0 XMMUKO-TEXHONOMMYECKUM CNELManbHOCTAM /
Yunbsm J1. Nledpdpnep; [nep. ¢ aHrn. 3. IN. CeutaHbko].?[2-€ n3a., nepecmortp.].?’Mocksa:
Onumn-busHec, 2011.7223 c.:

2.AdpaHacbeB b.H. ®uamnyeckas xumns: yuebHoe nocobure ons CTyAeHTOB By30B, 0byyatowmxcs no
HanpasneHnam 'Xummnyeckas texHonorus', 'buotexHonorus’ n 'Oxepro- n pecypcocbeperatoumne
MPOLLECChl B XMMUYECKOW TEXHONOrMK, Hedptexmmmm n buotexHonoruun' / 6. H. AdbaHacbes, tO. IM.
Akynosa. CaHkT-leTtepbypr [u ap.]: NNaHb, 2012. - 463 c.

3. AdpaHacbes B.H. Akynosa tO.I1. ®uanyeckas xumus. [OneKTPoHHbIA pecypc]. -
CaHkT-lMeTepbypr.: NlaHb, 2012. - 416 c. Pexum gocTyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4312

4. MNonoga, A.A. dunsnyeckas xumus [SnekTpoHHbIN pecypc] : yuebHoe nocobue / A.A. Monoea, T.B.
MonoBa. ? AnekTpoH. faH. ? CI16. : NaHb, 2015. ? 495 c.

Pexwum poctyna: http://e.lanbook.com/books/element.php?pl1_id=63591

7.2. lononHutenbHasa nuteparypa:

1. Bopyukun, IN.H. Katanutnyeckmne npouecchl Nony4eHns yrneso4opoaoB pa3BeTBNEHHOro
CTpoeHus, N3oMepusa n katanus cMHTe3a yrnesoopoaoB pa3seTBneHHoro ctpoeHus / . H.
Bopyuknin.?CanxkT-lMeTepbypr: Mpodeccnonan, 2010.?7745 c.:

2. Tumodpees, B.C. MprHLMNBI TEXHONOrMU OCHOBHOIO OPraHN4YecKoro N HedTEXMMNYECKOro
cvHTe3a: yuebHoe nocobre ons CTyAeHTOB BbICWNX Y4eOHbIX 3aBefeHniA, 00ydaroWwmxcs no
HanpaBieHNO NOAroToBkM 'XuMmyeckas texHonormsa n buorexHonorus' / B. C. Tumodpees, J1. A.
Cepadpmmos, A. B. TumoweHko.?M3a. 3-e, nepepab. n gon..?Mocksa: Beicwas wkona, 2010.74086,
[2] c

3. banpamos B.M. OCHOBbI XMMUYECKON KUHETUKK 1 KaTanusa. M.: Akagemus. 2003.

4. EpemuH, B.B. OcHoBbl thmamyeckor xumnn. Teopms: B 2 4acTax [ONeKTPOHHbIN pecypc] : y4ebHoe
nocobve / B.B. EpemnH, C.W. Kapros, N.A. YcneHckas. ? 9nekTpoH. aaH. ? M. : 'JlabopaTopus
3HaHwuii' (paHee 'BMIHOM. Jlabopatopust 3HaHwmiA'), 2013. ? 590 c.

Pexwum poctyna: http://e.lanbook.com/books/element.php?pl1_id=66369

7.3. UHTepHeT-pecypcCbl:

Scirus - for scientific information - http://www.sciencedirect.com/
WHctutyT katanmnsa M. . K. bopeckosa CO PAH - www.catalysis.ru
poccuinckas nHgopMaumnoHHas cetb - www.chem.msu.ru
XMmyeckas TexHonorus - www.chemicals-technology.com
AnekTpoHHas bubnuoteka - www.rushim.ru

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNNAUHbBI(MOOYNS)
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OcBoeHune ancumnnuHbl "lreTeporeHHbI kKatanua" npeanonaraeT UCNonb3oBaHNe Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

- cnangpl C NPUMEHEHNEM MYyNbTUMEANNHON TEXHUKK (pasgenbl 1-6);
- pa3gartoyHbI MaTepman ¢ M300paxeHnem KOHCTPYKLUMIA pas3nnyHbiX PeaKLMOHHbIX YCTPONCTB 1
NPUHLMNMANBbHBIX CXEM HEKOTOPbIX KaTannuTnyeckux npoueccos (pasaenbl 3-6).

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpaeneHno 04.03.01 "Xumuns" n npodomnto noarotoskn dusnyeckas Xxmmms .
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