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I[lporpaMma cocTaBlieHa B COOTBETCTBHH C TpeOOBaHMAMH CIEIYIOLIHMX HOPMATHBHBIX
JIOKYMEHTOB: ' :

1. ®enepanbublii rocyIapcTBEHHBIN 0OpazoBaTelbHbIi CTAHAAPT BHICHIEr0 00pa3oBaHHs 110
Hanpasnenuio noarorosku 04.06.01 — Xumuueckue Hayku (YPOBEHb MOATOTOBKH KaJpoB
BbICIIel KBanH(pHKanuu), yreepkaennbiii [Ipukasom MunoGprayku PO or 30.07.2014 Ne
869.

2. Tacnopr mayuno cnenmansnoct 02.00.15 - Kudermka u katanus (pa3paboTaHHbI
skcnepramu  BAK  Munobpuaykn Poccum B coorsetcTBuM ¢ HomeHKknarypoi
crenuanbHocTell  paboTHUKOB, yTBEPXKAEHHON mnpukasoM MunoGpuaykn Poccun 0T
25.02.2009 r. Ne 59).

3. lporpaMMa-MHHEMYM KaHauaatckoro sk3amena no 02.00.15 - Kuneruka v kaTanus

CocraruTens paboueii mporpaMMel

Crapiusii Hay4HBIH COTPYIHHK, K.X.H. [1.A. CumoHoB

(DOMKHOCTb, Y4EHOE 3BAHHE, YUEHaA CTENEHD) (©.1.0.)
PaGouas mporpaMma yTBepkIeHa Ha 3acefanuu Yuexoro gosera UK CO PAH
«? v O~ 2075T., mpotokon Ne 0§
VueHblii ceKpeTaphb, K.X.H. A.A. Beasirun
L4
{nélnucb} (©.H.0)

COT'JTACOBAHO:

3amM. AMpeKTOpa 1o HayuyHoii pabore a.x.H Maptessos O.H.

(P.1.0.)




1. Ilesin ocBOECHHUSA TMCIATIIAHBI

I_ICJII/I AUCHUIINIMHBI — OCBOCHHUC CJIYIIATCIISIMU 3HAHUM O COBPCMCHHBIX TCOPCTUYCCKUX
B3IMaAax M OKCICPUMCHTAJIBHBIX IIOAXOAaX K LECJICHAIIPaBICHHOMY CHHTE3Y aI[COp6eHTOB n
HOCHTGHGﬁ, a TaK)KC MAaCCHUBHBIX U HAHCCCHHLBIX KAaTAJIN3aTOPOB € 3aJaHHbIM Ha60p0M CBOMCTB.

OcHoBHbIE 32JJa4H AU CHUILINHBI:

— O3HAaKOMJIEHHE C COBPEMEHHBIMH IPEJICTABICHUSIMA O HAYYHBIX OCHOBAX MPHUTOTOBIICHUS
KaTaJM3aTOPOB M aJICOPOCHTOB KaK HAYKE O CHHTE3€ MOPHCTHIX JANUCIEPCHBIX MATEPUANIOB C
3aJaHHBIMH XHMHYECKUM U (Da30BBIM COCTaBOM, CYOCTpYKTypoi u Mopdosorueit mx
YaCTHII,

— MIPEIOCTAaBJICHUE CBEIECHUH O crnocobax TNONy4YeHUs M MeXaHu3Max (OpMHUPOBAHUS
JTUCIEPCHBIX TBEPAbIX TEl B PAa3JIMYHBIX JAUCIEPCHOHHBIX cpenax (ra3, >KHUIKOCTb,
MOBEPXHOCTh HJIU OO0BEM TBEPAOrO TeNa), a TaKkkKe O (PU3UKO-XMMHUYECKHUX acCleKTax X
paspylieHus ¥ TepMUUECKOl TpaHchopMaluy;

— UBJIOKEHUE TEXHOJOTHYECKUX TMOJXO0/0B K MPUTOTOBICHUIO KAaTaIu3aTOpPOB B paMKax
TPAAUITMOHHBIX METOJJOB M OCHOB COBPEMEHHOM TEOPETHYECKOW ©0a3bl KaXJI0Tro
KOHKPETHOTI'O0 METO/a MPUTOTOBJICHHUS,

— 03HAKOMJICHHE C YYeOHOW M HAYYHOU JUTEPATypOd, B TOM YHCIIC — PEKOMEHIYeMOW IS
CaMOCTOATCIILHOTO U3YUCHUA JUCHUIIIINHBI.

2. MecTo AMCHHMILVINHBI B CTPYKTYpe NMPOrpaMMbl NOATOTOBKH HAYYHO-TIeAarOru4ecKux
Ka/IpOB B aCIIMPAHTYpe M0 HANPABJIEHHIO NOATOTOBKH KA/JPOB BbICLIeH KBATUPHKAUH

04.06.01 - Xumuyeckue HAyKH, HampaBJieHHOCTb (cmeumaabHocTh) - 02.00.15 -

KHHETHKA U KaTaJIu3

JlucrunamHa  OTHOCHTCS K  BapuaTWBHOM vacth brmoka 1 «JluciumimHbD
o0pa3oBaTenbHOI MporpaMMbl aciupaHTypsl. [Ipernogaercs Ha BTOpoM Kypce.

TpeboBanust kK MepBOHAYATLHOMY YPOBHIO HOJATOTOBKHM OOYYarOIIUXCS JJISl YCIIEIIHOTO
OCBOEHHUS JUCLIUITIAHEI.
° 62130BBI€ 3HAHU4A 110 O6H_ICI‘/JI XUMUH, TepMOI[I/IHaMI/IKC, XHMH‘-IGCKOﬁ KHUHCTUKE U KaTaJII/I?)y,
XUMHHA ~ TBEPJOTO  Tela, CTPOCHHUIO  BEIIECTBA, AHAIMTHYECKOM  XHUMHH, XHUMHH
BBICOKOMOJICKYJISIPHBIX COCIMHECHUH, 3JEKTPOXUMHHU, OOINeH (u3uke W MaTeMaTwke (B T.U.
MaTeMaTHYECKOM CTaTHCTHKE);

. OCHOBHBIE TMPEJCTaBICHUS] O MpoOJeMax »SKOJIOTMM W MEpPONpPUATUAX [0 OXpaHe
OKPYKaroIlEe Cpebl;
. HABBIKU MPAKTUYECKOI pabOThl B XUMUUECKHX J1a00paTOPHUSIX.

3. Komnerenuun odyyaromierocsi, popmMupyembie B pe3yabTaTe 0CBOCHHS JMCIUIIIMHBI:

[Ipouecc u3yueHus: AUCUUILTUHBI HAIIPaBlieH Ha (OPMHUPOBAHUE CIAEAYIOIUX KOMITETEHIHIL:

YHnBepcaanble KOMIIETEHLIUN .

CIOCOOHOCTh K KPUTUYECKOMY aHAJIM3y M OLIEHKE COBPEMEHHBIX Hay4HBIX
JOCTHKECHUH, TEHEPUPOBAHUIO HOBBIX 1591 (71 IIpU  pELICHUHU
UCCIIEOBATEIbCKUX W IPAKTUYECKMX 3a7a4, B TOM 4YHUCIE B
MEXTUCIUITITMHAPHBIX 001aCTSX;

YK-1




YK -3

TOTOBHOCTh y4YacTBOBaTh B pPa0OTE€ POCCUHCKUX U MEXIYHAPOIHBIX
HCCIICIOBATEIBCKUX KOJUICKTHBOB 10 PEHICHHIO HAy4YHBIX W HAy4HO-
o0pa3oBaTeNbHBIX 33/1a4;

ObmenpogeccnoHaibHbIe KOMIETEHINH!

CIOCOOHOCTh CaMOCTOSATEIBHO OCYIIECTBIIATh HAYYHO-HUCCIIEIOBATEIECKYIO
NESATEILHOCTh B COOTBETCTBYIOIIEH TpodecCHOHaNbHOW 00JlacTh ¢

OIIK-1
HUCIIOIb30BaHUEM COBPEMEHHBIX METOJ0B HCCIIEOBAHUS u
MH(POPMaITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

OIIK-3 TOTOBHOCTh K  TPEMNOJIaBaTebCKOW  JEATEILHOCTH IO  OCHOBHBIM

00pa3zoBaTeNbHBIM IPOTrPaMMaM BBICILIETO 00pa30BaHMUSL.

IIpodeccnonanbHbIE KOMIIETEHIIUM:

IK-1

3HaHHC (I)I/I3I/IKO-XI/IMI/I‘-I€CKI/IX OCHOB mponeccoB IMPUT'OTOBJICHUA
a,Z[COp6eHTOB H KaTaJIn3aTOPOB;

IK-2

CIOCOOHOCTh HCCNIEAOBAaTh 3aKOHOMEPHOCTH aicopOLMM Ha TpaHHIe
paznena ¢a3 u GopMUPOBAHUM AKTUBHBIX LIEHTPOB HA TAKUX IMOBEPXHOCTSIX;

IK-3

CIOCOOHOCTh MPHUMEHATh TEOPHIO PACTBOPOB, MEXMOJEKYSIPHBIX U
MEXUYaCTUYHBIX B3aMMOACHCTBHI Tpu pa3pabOTKe METOJOB CHHTE3a
KaTaJan3aTopoB.

B pe3yabTare 0cBOCHUS TUCHHUILIAHBI 00yYAIOIIHACH 10JI/KEH:

3HATD:

*  pPOJIb HAYYHBIX OCHOB IPUTOTOBJICHUS KaTaIN3aTOPOB B KOMILIEKCE 33/1a4 U MPOOIIeM
KaTaJln3a, CBSI3aHHBIX C CO3/JaHMEM HOBBIX M YCOBEPILICHCTBOBAHUEM CYIIECTBYIOIINX
HPOMBIIUICHHBIX KaTaln3aTOpPOB

*  OCHOBHBIC METO/IbI MTOJyUYEHHsI KaTaIU3aTOPOB U COPOESHTOB

*  3aKOHBI, MEXaHU3MBI U TEXHOJOTHYECKUE MPUEMBI, TOCPECTBOM KOTOPBIX MOKHO YIPABIIATH
XUMHUYECKHM U (pa30BBIM COCTaBOM, CYOCTPYKTYpOM, TEKCTYpOil 1 Mopdosoruen
asicopOCHTOB 1 KaTaJIu3aToOpOB,;

YMeTh.

*  chopMynHupOBaTH BOIPOCHI, MOJUIEKAIIIE PEIICHUIO IPU MPUTOTOBICHUH aCOPOCHTOB U

KaTajau3aTopoB,

*  HaMETUTh METOJIbI PEHICHHUS ITUX BOIPOCOB, COCTABUTH MPOTrpaMMy HCCIE0BaHUMH;
*  BBINOJHATH HAMEUEHHBIE PaOOTHI;
*  TPOBOAMUTH 0OPAOOTKY MOTYICHHOW MHPOPMAIIUH, COCTABIATH OTYETHBIC MATEPUAIIBI.

Biaagern:

* HaBbIKAMHU IIPUTOTOBIICHUS KaTAJIM3aTOPOB U HOCUTEIIEH;
* HaBBIKAMM MCIOJIb30BAHUS YIEOHON U HAYUYHOU JIUTEPATYPHI AJISl IPOBEACHUS UCCIIEOBaHUI




4. O0beM IMCUMIIMHBI M BUABI Y4eOHOH padoThl

O61m1ast TpPyA0EMKOCTh AUCIIUTUIMHBI COCTABIIACT 4 3aueTHBIX equHuIbl/ 144 yaca

O0béM yacoB / 3aueTt-
HBIX eJHHUIL
Bcero 144/4
Oos13aTesibHAs ayAUTOPHAsI yueOHasi HArpy3Ka (Bcero) 40
B TOM YHCIIE:
JIEKIIUU 30
CEMHUHAPBI 10
MPAKTUYECKHUE 3aHITUS ™ -
CamocTosiTeJibHasi paboTa acnupaHTa (Bcero) 104
Bua KOHTPOJIA 10 JUCUMILIMHE: TEKYILNI KOHTPOJIb,
3a4eT (MTOTOBBIN KOHTPOJIb)

*HpaKTI/I‘IGCKI/Ie 3aHATHUA IPEAYCMOTPCHBI ITPU BBINTOJIHECHU N HAYYHbBIX PICCJ'ICZ[OBaHPIﬁ.

5. Pa3genanl AMCHUIIJINHLI M BUABI 3AaHATHI

KonnuecTBo yacoB
No Hanwienosanue pasniena Cemu- | [Ipaktnu. m | Camoct. | Beero
JTUCIUTUTAHBI Jlexiuun
Hapel | 1ab. pabora | pabota 4acoB
1. | Uenu 1 3a1a4u HAyYHBIX OCHOB
MPUTOTOBJICHHS KATAJIU3aTOPOB. 3 1 9 13
OcHOBHBIE XapaKTEPUCTUKHU
KaTaJn3aTopoB
2. | OCHOBHBIE 3TaNbl U METObI 5 1 9 19
MPUTOTOBIICHUS KATAIU3aTOPOB
3. | IloaroroBka M CUHTE3 UCXOTHBIX 4 1 9 14
BEIIICCTB
4. | Hocurenu ajis KaTam3aTOPOB 3 1 9 13
5. | [lomyyenue karaamu3aTopoB 6 1 29 29
METOJITAMU OCAXKICHUS
6. | Tepmuueckas o6paboTka 9 1 8 11
KaTaJn3aTopoB
7. | Ilomy4yeHune KaTaanu3aTopoB
METOI0M MEXAHUYECKOTO 2 1 8 11
CMEIlIeHus
8. | ®UBUKO-XUMUYECKHE OCHOBBI
MIPUTOTOBJICHUS KaTaJIU3aTOPOB 6 2 22 30
METOJIOM HaHECCHUS
9. | HerpanuuuoHHbIEe TOIXOABI K 5 1 8 11
MPUTOTOBIICHUIO KaTAIH3aTOPOB
Wroro no xypcey: 30 10 104 144




6. Coneprxkanue QM CHUIINHBI:

No

HaunmenoBanue paznena
JUCLATIIMHBI

Conep:xxanue pa3aena

Jlexknun

[lenu 1 3a7a4n HaAYYHBIX
OCHOB HpI/II‘OTOB.HeHI/IH
KaTaJn3aToOpOB.
OCHOBHBIE
XapaKTEePUCTUKH
KaTaJlu3aTOpOB

Knaccudukanusa karanuzatopoB. OCHOBHBIE TPOMBIIIICHHBIE
Kkaranu3aTopel. llenm © 3agaum Hay4yHBIX  OCHOB
MPUTOTOBJICHUSI M TEXHOJOTMH Karaiau3aTopoB. OCHOBHBIE
XapaKTePUCTUKU KaTaau3aTOpOB. Y IeJbHas KaTaIUTUYECKas
AKTUBHOCTh OJHO(A3HBIX M MHOTro(a3HbIX KaTaJu3aTOpPOB.
CenexTuBHOCTD. TexcTypHble XapaKTePUCTUKU
KaTajJu3aTopoB,  ONTUMalbHAas  TOPHUCTasl  CTPYKTypa.
OCHOBHBIE MEXAHU3MbI U3MEHEHUS YJEIbHON NOBEPXHOCTU U
HOpUCTOCTH. MexaHuueckass TPOYHOCTh KaTaJu3aTOPOB.
Tepmuueckast cTaOMIBHOCTb, TEKCTYPHBIE M CTPYKTYpHBIC
IIPOMOTOPBI. OnTumanbsHble TUAPOIMHAMUYECKUE
XapaKTEpUCTUKU KaTalIu3aTOPOB.

OCHOBHBIE dTaIbl U
METOAbI HpI/II‘OTOB.HeHI/I}I
KaTaJln3aToOpOB

OCHOBHBIE TEXHOJIOTUYECKHE JTamlbl B MPUTOTOBICHUHU
KaTaJan3aTOpOB: MIOATOTOBKA HCXOIHBIX BEIIIECTB,
MPHUTOTOBJICHUE KaTaJIn3aToOpoB, (POPMOBAHUE KAaTaIH3aTOPOB
U HOCUTEJEH, CyIIKa, MacCUBAIUs /aKTUBAIMS/ KOHEUHBIX
Karajau3aTopoB. KpaTkoe onvcanue METOIOB IPUTOTOBJICHHUS:
METO/IbI, OCHOBAHHBIE Ha AWCIICPTHPOBAHUM, KOH/ICHCAIIUU U
reTepoda3HbIX peaKImsIX.

IloaroroBka u cuHTE3
HWCXOJHBIX BEIIECTB

TpeboBaHusT K MCXOJHOMY CBIPbIO JJIsi TMPUTOTOBIICHUS
kaTanu3atopoB. PacTtBopel. CocTOSIHME HOHOB B PacTBOpax U
€ro BIMSHME Ha CBOWCTBAa KaTalu3aTOpoB. 30JM Kak
WCXOJIHbIE BEUIECTBA JUIsl CHHTE3a KaTallu3aTOpOB U
HocuTeneil. PakTopbl, ONpeneNsonue cTabuiIbHOCTh 30JIEH.
Mertoapl moJiydeHUs] 30JI€ll  THAPOKCUIOB M OKCHJIOB.
[TonyyeHne U IpUMEHEHNE 30J1€H METaJIOB.

Hocurenn mis
KaTaJlu3aTOpOB

Tunsl HoOcuTened. Ponb HoOcuTenel B Kartaiu3aropax.
Metoapl modydeHUS M (QU3UKO-XMMHUYECKHE CBOWCTBA
OCHOBHBIX CHHTETHMYECKHX M NPUPOJHBIX HOCUTEIICH: OKCUL
KpeMHUS (CHIIMKArenib), OKCU/bl AIFOMUHHUS, TUOKCU TUTAHA,
JUOKCHJ LMPKOHUSA, OKCHJ MAar"usi, MHOTOKOMIIOHEHTHBIE
HOCUTENU, ONOYHBIE HOCUTEIHM COTOBOH  CTPYKTYpHI,
yrIepoAHble HOcUTEIH (aKTHBHBIC Y, caxu, CHOYHHUT,
yIJIEpOA-MUHEPATIbHBIE HOCHTENH, KaTaIUTHYECKUN
BOJIOKHHCTBIH YIJIepoJl i HAHOTPYOKH).

ITonyuenue
KaTaJIu3aTopoB
METOAAMH OCAXKICHUS

TexHoJlOTMYECKHUE acIeKThl MeToja ocaxkaecHus. OCHOBHBIE
CTaIu TPUTOTOBJICHUS KATAJIM3aTOPOB W  HOCHUTEJEH
MeToqIoM ocaxaeHusi. OCHOBHBIE MapaMmeTpbl U (aKTOPHI
ocaxkneHus. OcaxxJIeHne B MEPUOIUIECKOM M HEIPEPHIBHOM
pexumax.  MexaHu3Mbl  (POPMUPOBAHUS  THUAPOKCHIIOB.
CraguiiHast cxeMa KOJUIOMIHO-XMMHYECKOM OCaKICHHUS.
DU3NKO-XUMHUYECKHE aCIIEKTHI 30JIb-T'€JIb METOJIa OCaKICHHUS.
Crapenue 0CaJKOB oJa MAaTOYHBIM pPacTBOPOM.
Krnaccudukanust ocagkoB Mo crmocoOHOCTH K KPUCTAITU3AINN




npu  crapeHun. [logokeHUs  KJIacCHYECKOW  Teopuu
KpucTaiu3anuu. YpasHenue ['u60ca-Tommcona-OcTBanbia.
®opmupoBaHue aMOp(QHBIX M TPYIHOKPUCTAIUIU3YIOIIUX
ruIpokcuaoB. OcoOeHHOCTH  (OPMHUPOBAHUS  TEKCTYpPHI
CHJIMKarejss NpU IOJYYEHUH IO 30Jb-Tellb TEXHOJIOTMH U
yepe3 Koarenib. 3aKOHOMEPHOCTH (opMupoBaHHs (Ha30BOro
COCTaBa U TEKCTYPbI FMAPATUPOBAHHBIX OKCUIOB [V rpynmsl.
dopMUpOBaHUE  JIETKOKPUCTALTU3YIOMUXCA THIPOKCHIOB.
Teopus kpucTauIM3aluU MaJIOPACTBOPUMBIX THAPOKCHIIOB 110
MEXaHU3My OPHEHTUPOBAHHOTO HapauiuBaHusi. OCHOBHBIC
HOJIOXKEHUs TeopuHu. IIpakTHueckoe MpUMEHEHHE TEOpUU Ha
npumepe tuapokcunoB Al(III), Fe(Ill), Cr(Ill). ITomyuyenue
MHOT'OKOMIIOHEHTHBIX KaTaJIn3aToOpOB METOZ0OM
coocaxnaenus. Kiaccudukanus ypoBHEH B3aMMOAEHCTBUS
THJIPOKCUIOB HpU coocaxaeHuu. OcoOEeHHOCTH CTapeHus
OMHapHBIX OCanKoB. OCOOCHHOCTH 30Jb-T€lIb XUMHH TIpU
CHUHTE3€¢ OMHAPHBIX CHCTEM.

Tepmuueckas 06paboTka
KaTaJM3aToOpOB

3aKkoHOMEpHOCTH  (QopMHUpoBaHUs (Aa30BOTO COCTaBa W
TEKCTYpbl IPU TEPMHYECKOM  PA3J0KEHUM COJNE U
rUApoKcUAOB.  DU3MKO-XMMHUYECKME  OCHOBBI  METOJA
TEPMOXHUMHUYECKON aKTHBaLUU KPUCTAJUIMYECKUX
coequHenuii. Crnekanue mnopucTeix Tenl. [lomumopdHbie
npeBpamieHus.  TBepaodasHbie  peakiuu.  MexaHU3MBbI
TBepAO(ha3HOTO  B3aUMOACUCTBHUS ~ OKCUAOB.  DakTopsl,
OTpeNeNAomue rIyouHy TBepA0(}a3HOTO B3aUMOICHCTBUS.
BrnusHue ryOMHBI B3aMMOJCHCTBHS KOMIIOHEHTOB Ha
CTaAUsAX CHUHTE3a MPEJUIECTBEHHUKOB HA HaIpaBICHUE U
MOCIIEOBATEIHPHOCTS  TBEPAO(A3HBIX MPEBpPALICHUH IMPU
IIpOKaJIMBaHNUU. BoccTaHOBIEHNE KaTaau3aTopos.

ITonyuenue
KaTaJIu3aTOPOB METOAOM
MEXaHUYECKOT O
CMEILEHUs

OCHOBHBIC TEXHOJIOTUYCCKHE cTaguu METoJa MCXaHNYICCKOI'O

CMEIIICHHUS. ®DaxTophl, BITUSIOLIMIE Ha r1yOuHy
B3aUMOICUCTBUS KOMITOHEHTOB B Karajau3aTopax,
MOJTy4YEHHBIX METOJIOM CMEIICHHUS. Crnioco0sl

HHTGHCH(bHKaL[HI/I HpOLIeCCOB BSaHMOHeﬁCTBI/IH KOMITIOHCHTOB
npu cMeneHnu. Mcnoap30BaHne METO/Ia MEXaHOXUMHUYECKOU
aKTHUBalluu JUTA HpI/IFOTOBJIeHI/IH MHOT'OKOMITIOHECHTHBIX
KaTaJM3aTOPOB U HOCUTEJICH.

DU3NKO-XUMHYECKHE
OCHOBBI TPUTOTOBJICHUSA
KaTaJIu3aToOpOB METOIOM
HaHECCHUS

TexHONOrHMYECKHUE acreKThl MeToAa HaHeceHus. OCHOBHBIE
TexHoJjornueckue craauu. CrocoObl HaHECEHHs BEILECTB W3
XKHUJIKOH U Ta30Boil cpeabl. Juddy3noHHas M KanwuisipHas
nponutka.  OOmuMe  mpeacTaBiIeHUs O  Ipolleccax,
MPOTEKAIOIIUX npu (dbopMupoBaHUH HAHECCHHBIX
KaTaJan3aTOpOB. [TponuTouHsie U COpOLIMOHHbBIE
KaTajau3aTopbl.  YpaBHEHHE  MaTepuaibHOro  OanaHca
mporecca  aacOpOIMOHHONW  TPOIUTKH. Ocobennoctu
GbOpMUPOBAaHUS  MPOMHUTOYHBIX  KaTAIU3aTOPOB.  XUMHUS
MOBEPXHOCTU  OKCHJAHBIX U  YIJIEPOAHBIX  HOCHUTEINEH.
MexaHu3Mbl 3aKpETJICHUS] MPEIIIeCTBEHHUKOB aKTHBHOTO
KOMITOHGHTa Ha TOBEPXHOCTH HOCHUTEJNICH: HOHHBIH OOMEH,
KOMILJIEKCOOpa3oBaHue,  pefokc-ocakaeHne.  OCHOBHBIC




MOJIOKEHUST TCOPHH DJICKTPOCTATHYCCKOH ajcopOIMu HOHOB
U3  BOJHBIX  pacTBOpoB. PacmpenencHue  aKTUBHOTO
KOMIIOHGHTa B  HAHECEHHBIX  KaTajlu3aropax.  T[HIIbI
pacmpeneeHusl. DUBHKO-XUMHYECKUE MTOJIXOJTbI K
PETYIMPOBAHHUIO PACHPEICIICHUS] aKTHUBHOTO KOMITOHEHTa B
Karanu3aTtopax  copommoHHoro  Tuma.  CoBpeMEHHBIE
TEHJCHIIMM B Pa3BUTHH METOJIOB HaHECeHHs. MeTon
«deposition — precipitation», omgHOCTaAMHHBIA 30Jb-TElb
METOJI, METOJT COBMECTHOTO TeseobpazoBanus. OcoOeHHOCTH
(U3UKO-XMMHYECKHUX TPOIECCOB, MPOTEKAIOIINX B MPOIECCEe
TEpMOOOPaOOTKM HAHECEHHBIX KaTanu3aTopoB. DaKTOPHI,
OTpECISAIONINE  TUCIEPCHOE  COCTOSHHUE  HaHECEHHBIX

KOMITIOHCHTOB. MexaHn3MBbI CIICKaHUs HaHCCCHHBIX
AUCIICPCHBIX HaCTHII. HpI/IFOTOBHeHI/Ie HaHCCCHHBIX
MHOI'OKOMITOHCHTHBIX KaTaJIn3aTOpoOB. Hpoueccm,

NPOTEKAINIME TIPU COBMECTHOM H  IIOCJIEIOBATEILHOM
HaHECEHUH KOMIOHEHTOB. CuHTEe3 dYepe3 OusiepHbIC
reTepoaToMHbIC KOMIIJICKCHI. [Tpupona AKTHUBHBIX
KOMIIOHEHTOB B HAHECCHHBIX OMMeTaNTNYECKUX
Katanmsaropax. DakTopsl, ompeAensionme (OPMHPOBAHUE
HAHECCHHBIX CILIABOB.

9. | Herpapuuuonusie
ITOXOIBI K
MIPUTOTOBJICHHUIO
KaTaJnu3aTopOB

Hoseiimme noaxoasl K MOPUTOTOBJICHHS KaTajau3aTOPOB C
MIPUMEHEHUEM COBPEMEHHBIX HAHOTEXHOJIOTHH.
WCIIOJIb30BAHUE OIEpaluii M CTaauid W3 TPAJIULMOHHBIX
METOJIOB B HOBOM COYETAaHHU HJIN TEXHUYECKOM HCIIOJTHEHHH,
ajanTanus METOJI0B u3 CMEXKHBIX obacreit
MaTepUaNIOBEICHNsI, HCIIOJIb30BaHUE HOBBIX (PU3MUECKHUX
METOJ0B BO3ACHCTBHS Ha BEIIECTBO.

7. CamocTofITeJIbHAsI pa00oTa aCIMPAHTOB

Leas camocTosITENILHOH PpadoThl — 3aKpelUIeHHEe U yriyOJeHue 3HaHUH 10
JTUCLUIUIMHE, pa3BUTHE YMEHHS LIEJICHANIPABICHHO U TBOPYECKU paboTaTh C y4eOHON U Hay4YHOM
JUTEPATypOi, a TAaKXKe Ha OCHOBAHMH aHaIM3a HH(POPMAIIUU COCTABIIATEH peepaThl.

B camocrosTenpHy0 paboTy 00yyaromuxcs BKIOYAETCs TaKkKe MOArOTOBKA K TEKYIIUM

KOHTPOJIAM U CAa4ve 3a4cCTa.

Ha camocrosTensHOE HN3YUCHUC BBIHOCATCA CICAYIOIIUE TEMbI W PCKOMEHIAYCTCA

JauTeparypa:

1. CnuHopanbHBIN pacnaj NEPECHIIEHHBIX PACTBOPOB KaK METOJ CHHTE3a HAHOAUCIIEPCHBIX

00BexTOB [22, 23].

wn

MeTtobl 1 anmapatkl IS pa3MoJia U pacceBa MOPOIIKOB.
Mertobl 1 anmaparsl UIst MOJyYSHHs TPaHyIMPOBaHHBIX MaTtepuaios [2, 7, 10].

4. Meron 3KkcTpy3un: GU3NIECKHE OCHOBBI METO/1a, TPEOOBAHNUS K PEOJIOTUH MJIACTUYECKUX
Mace, Croco0bI CyIKu u3aenwii [2, 7, 10].




8. OneHouHblie CpeacTBa AJs KOHTPOJA YCIICBACMOCTH M ATTECTALIMM 110 UTOraM OCBOCHU A
AUCHUIIINHBI. quﬁﬂo-MeTozmqeacoe H I/IH(l)OpMaIII/IOHHOG o0ecrneyeHue AUCHHUIIJIMHbI

8.1. Bonmpocsl K TeKyleMy KOHTPOJIIO

1. Tema «Ilesu 1 3a1a4H HAYYHBIX OCHOB NMPUTOTOBJIEHUS] KATAAU3aTOPOB. OCHOBHBIE
XapaKTEePUCTUKH KATAJIU3aTOPOBY:
1. KakoBbl LEJIH U 3aJa9 HAYYHBIX OCHOB NPUT'OTOBJICHUSA U TCXHOJIOTNH KaTaJII/ISaTOpOB?
2. [Touemy mopucTas CTpyKTypa KaTajau3aropa JI0JKHA ObITh ONITUMAJIBHON?
3. KakoBbI OCHOBHBIE MEXaHW3MbI U3MEHEHUS Y/I€IbHON MOBEPXHOCTH U TIOPUCTOCTHU?
4. Yo Takoe TEKCTYpHBIC H CTPYKTYPHBIE TPOMOTOPHI?
5. Kakue cBolicTBa 3epHa KaTalInM3aTopa 3aTparuBarOT €ro THAPOIUHAMUYIECCKUE
XapaKTEePUCTUKU?

2. Tema «OcHOBHBIE 3TaNbl U METOAbI IPUTOTOBJIEHUS KATAJIN3aTOPOB»:
1. [lepeuncnuTe OCHOBHBIE 3TAIbl B IPUTOTOBICHUH KAaTaIU3aTOPOB.
2. [Touemy Hy)Ha ¥ B Y€M COCTOUT MOJITOTOBKA UCXO/IHBIX BEIIECTB?
3. [lepeuncnure OCHOBHBIE METO/IBI PUTOTOBJICHHUSI HAHECEHHBIX KAaTaIU3aTOPOB.
4. TlepeunciauTe OCHOBHBIE METOJIBI IPUTOTOBJICHHUS MACCUBHBIX KaTaIN3aTOPOB.
5. KakoBbl OCHOBHBIE MTOIXOIBI K (JOPMOBAHUIO KaTaIHU3aTOPOB?
6. 3a4eM M KakK MPOBOJST IMACCHBAITUIO KaTATN3aTOPOB?

3. Tema «IloaAroroBKa M CHHTE3 MCXOJHBIX BEIECTBY .
1. KakoBbI OCHOBHBIE TPEOOBAaHUS K HCXOAHOMY CBHIPBIO JUIS CHHTE3a KaTalnu3aTopoB?
2. IlpuBenTe npuMeps! BIUSHUSA COCTOSHUS HOHOB B PaCTBOpPaX Ha CBOMCTBAa KOHEUHBIX
KaTaJln3aTopoB?
3. Uto Takoe 3011, U KaKOBbI Han00JIee UCII0JIb3YEMbIE METO/IbI UX MOTydEHUA?
4. Ilepeuncante OCHOBHBIE (DAKTOPBHI, 3aTParuBarOIINEe CTAOMIBHOCTh 30JICH.

4. Tema «Hocurteau 1Jis1 KATAJIU3aTOPOBY.

1. Kakue posii MOryT UrpaTh HOCUTENU B KaTajiu3aTopax?

2. ITouemy obOpasyrommiics ruapo30ib SiO, 6onee qucIepcHbIi B KUCION cpere?

3. Kak Bnusier naBieHue napoB BoJIbI Ha pa30BBIN COCTaB 0OPa3YIOMIUXCS OKCHUIOB
ATFOMUHUS?

4. Kak pH ocaxxnenus Biuset Ha (a3oBbiii cocta T10,?

5. KakoBbI OAXO/IBI K PETYIUPOBAHUIO TOPUCTOM CTPYKTYPHI @) B caxkax, 0) B
aKTUBUPOBAHHBIX YIIIAX?

6. IlepeunciuTe TUIUYHBIE KaTAIN3aTOPBI AJIs OTydeHus pazanunbix Gopm KBY u
HaHOTPYOOK.

5. Tema «IlojryyeHHe KATAJIU3ATOPOB METOAAMH OCAMKTCHUSD !

1. [lepeuncnure OCHOBHBIC CTAJAWH MPUTOTOBIICHUS KaTATH3aTOPOB METOIOM OCaXKICHUsS?

2. Kakue mapaMeTpsl 1 (pakTOpbI 3aTParuBaroOT MPOIECC OCAKICHUS?

3. JIns Kakux yCIOBHM OCaXKIEHUSI IPUMEHUMA KJIAaCCHUECKasi TCOPUU KPUCTATUTH3AINH, a JJIs
KaKWX — TeOpHs CIIMHOIAILHOTO pacmaaa pacTBOPOB?

4. KakoB o0mmii cTaAWifHBIN MeXaHU3M (hOPMUPOBAHUS TUAPOKCUIOB?

5. B uém cocTouT cTapeHne 0caaKoB MO MATOYHBIM PACTBOPOM?

6. B 4ém npuurHa 3aBUCUMOCTH XapaKTepa CTapeHUs 0CaIKOB THAPOKCHIOB OT 3apsiaa
KaTHOHA?

7. Kakuie ctaguy BKIFOYAaeT KPUCTAIUTH3AIMS 10 MEXAaHU3MY OPUEHTUPOBAHHOTO



HapalBaHus?

8. Ilouemy JerKOKpUCTAITU3YIOIIHECS OKCUIbI OOBIUHO UMEIOT HU3KYIO YICIbHYIO
MIOBEPXHOCTH?

9. KakoBbI TOAX0/IBI K PETYJIUPOBAHUIO PEAKIIMOHHON CITIOCOOHOCTH QJIKOKCHUIOB TIPH
MOJTy4YeHUU OMHAPHBIX alTKoTemnei?

6. Tema «Tepmuyeckasi 00padoTKa KaTaJIN3aTOPOB):
1. IlepeuncnuTe OCHOBHBIE MPOIIECCHI, TPOTEKAIOIINE MTPU TEPMHUIECKON 00paboTKe
MPEIIIIECTBEHHUKOB KaTalu3aTOPOB
2. KakoBbl 0COOEHHOCTH KHHETUKH TOIMTOXUMHYECKUX MPEBPALCHUN?
3. Kakue ¢axTopsl BIUSIOT Ha CKOPOCTDb PA3JI0KEHHSI BEIIECTB?
4. B 4éM CyTh METO/Ia TePMOXUMUYECKON aKTUBAITUN KPUCTATUTMUECKUX COSTMHEHUM?
5. [lepeuncnure MeXaHU3MBbI CIIEKAHUST TBEP/IBIX TEIL.
6. Kakue daxTopsl BIUSIOT Ha TIIyOMHY TBEp10ha3HBIX PeaKIuii?

7. Tema «IlosydeHue KATAJIU3ATOPOB METOA0M MEXAHUYECKOI0 CMEIlIeHUSI»
1. HepeqnanTe OCHOBHBbBIC CTaAUN MCTOJa MEXaHNYCCKOI'O CMCIICHUA.
2. Kakue ¢axTopsl BIUAIOT HA TIyOUHY B3aUMOJIECHCTBUSI KOMIIOHEHTOB B KaTaJIU3aTopax,
MOJIYYCHHBIX MCTOAOM CMGH_IGHI/I}I?
3. Uto Takoe MEXaHOXMMHUYECKUN CUHTE3, MPOLIECCHI, JIEKAIIIE B €T0 OCHOBE?
4. KaxoBEI JOCTOMHCTBA U HEAOCTATKN METOAAa MEXAHUXUMHUUYCCKOI'O CUHTEC3a
KaTaJIn3aTopoB?

8. Tema «®Pu3UKO-XUMHYECKHE OCHOBBI IPUTOTOBJICHUA KATAJIU3ATOPOB METOA0M
HAHECEHHUSD .
1. [Tepeunciute OCHOBHBIE OCHOBHBIE TEXHOJOTUYECKHUE CTAINN MTPUTOTOBJICHUSI HAHECEHHBIX
KaTaau3aTopoB.

. KakoBa kiaccudukanmsi HAHECEHHBIX KaTaJIu3aTOPOB M0 METOY UX MPUTOTOBJICHUS?

3. Kakue daxTopsl BIUSIOT HA paclpeie]IeHHe aKTHBHOTO KOMIIOHEHTA 110 3epHY HOCHTEIIS
JUTSL KaTaJau3aToOPOB, MOTYyYaeMbIX METOIOM TPOITUTKH?

4. Kakue ¢akTopbl BIUSIOT HA AUCIIEPCHOCTh aKTUBHOTO KOMIIOHEHTA B KaTalIM3aTOPaXx,
MOJTy9aeMBbIX METOIOM MPOTTUTKN?

5. [lepeunciure OCHOBHbIE XUMHUECKUE TPYNITUPOBKU HA TOBEPXHOCTU OKCUIHBIX U
YIJIEPOIHBIX HOCUTENIEH.

6. UTo Takoe M303JeKTpHUUecKas TOUKa IOBEPXHOCTH HocuTelsa? KakoB quana3oH eé
3HAYCHHM JIJIs1 HanboJiee UCIOJIb3yeMbIX HOCHTEICH?

7. KakoBbI MeXaHU3MBI a/ICOPOITMOHHOTO 3aKPEIJICHHS IPEANIECTBEHHUKOB AaKTUBHOTO
KOMIIOHEHTA Ha MOBEPXHOCTH HOCUTENEH?

8. [lepeuncnute TUIIBI paclpeesICHHs] aKTUBHOTO KOMIIOHEHTA 110 3€pHY HOCUTEJIS.

9. KakoBbI OAX0/1bI K PETYJIUPOBAHUIO PACIIPEICTICHNS aKTUBHOTO KOMITOHEHTA B
KaTajan3aTopax COpOIMOHHOTO THIa?

10. KakoBbI OCHOBHBIE XUMHUUYECKHE ITOIXO0/IbI K CHHTE3Y HAHECEHHBIX KaTaIM3aTOPOB
METOAOM OCAXKJICHUS?

11. KakoBsl TpeOOBaHUs K KHHETHKE 00pa30BaHUS U CBOMCTBAM MPOMEKYTOUHBIX
MPEIIIIECTBEHHUKOB, 00Pa3yIOIIMXCS B IPOIIECCE OCAKICHUS?

12. [IpuHIUIIBI METOJa XUMHUYECKON METAIIITU3AIUH.

13. KakoBbI IOCTOMHCTBA U HEJIOCTATKH METOJIa OCAXICHUS B CPABHEHUU C IPYTUMU
METO/IaMH MPUTOTOBJICHUS] HAHECEHHBIX KaTaJlu3aTOpPOB?

14. KakoBbI OCHOBHBIE TIPOOJIEMBI TPUTOTOBJICHUSI OMKOMITOHEHTHBIX HAHECEHHBIX
KaTaau3aTopoB?

[\
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15. Ilepeuncnure OCHOBHBIE MPUEMBI CHHTE3a OMKOMITOHEHTHBIX HAHECEHHBIX
KaTaJIu3aTOpOB.

9. Tema «HeTpaguuinoHHbIE MOIXOAbI K TPUTOTOBJICHUIO KATaIU3aTOPOB:

1. KakoBbl OCHOBHBIEC (DU3UKO-XUMHUYECKHE MPUHIIUITHI HETPATHU(PHUOHHBIX METOJIOB
MIPUTOTOBJICHUS?

2. Kakuie MeTO/Ibl MPUTOTOBJICHUS KaTaTN3aTOPOB 0a3MPYIOTCS HA UCIIOJIb30BAHUU OTIepaIUit
Y CTaAWi U3 TPAJAUIIMOHHBIX METOJIOB B HOBOM COYETAHUU WJIU TEXHUUECKOM
HCIIOJIHEHUI?

3. Kakue MeToapl MPUTOTOBJICHUS KaTAIM3aTOPOB 0A3UPYIOTCS Ha aJanTallid METO/IOB U3
pPa3TUYHBIX 00JIaCTe MaTepHalOBeICHUS?

4. Kakue HOBBIC (DU3UYECKHUE METOBI BO3ICHUCTBHUS Ha BEIIECTBO MCIOJIB3YIOTCSI B HACTOSIIIEE
BpeMsI JUIsl IPUTOTOBJICHHSI KaTaIu3aTOPOB

8.2. Bonpoce! Kk 3a4eTy (MTOrOBOMY KOHTPOJIK0 3HAHUI)

1. TekctypHble CBOWCTBA HOCHTEIEHM W MACCHBHBIX KaTalu3aTOPOB, HUX 3aBHCHUMOCTH OT
ycrnoBui  mpurotoBneHus. IIpencraBieHus 00 ONTHUMAIbHON TOPUCTOW  CTPYKTYpE
KaTajau3aTopa.

Ponw HOCHTENel B kaTanm3aTopax. OCHOBHBIEC CITOCOOBI TIOJIYICHHST HOCUTEIICH.

3. Tumbl pacmpeneneHuss aKTUBHOTO KOMIIOHEHTa TIO 3epHY Hocutensa. llogxomsl K
PEryJIMpOBaHUIO XapaKTePa PACTIPEAEICHUS AKTUBHOIO KOMIIOHEHTA 110 3€pHY HOCUTEINS U B
ero nopax (Ha npumepe Pt/Al,O3 u 1p.).

4. Oxcupa amoMuHUA B Katammse. Du3uko-xuMudeckue cBoiicTBa. [lomydeHue pa3nuaHbBIX
OKCHJIOB aJIOMHMHHUS JAerujaparanueil ruO0cura, Oaifepura u mnceBgodemura. CrocoObl
pEeryaupoBaHus TEKCTYPHBIX CBOMCTB U XUMHUYECKOTO COCTOSIHUSI TIOBEPXHOCTH.

5. OcHOBHbIE CHOCOOBI  TOJYYECHHSI HAHECEHHBIX  KaTalu3aTOpPOB.  XapaKTEPUCTUKH
HAaHECEHHOI'0 aKTUBHOT'O KOMITOHEHTA.

6. VYriepomueie HOCUTENU B KaTtanuse. UX (U3HKO-XMMHUYECKHE CBONCTBA, OCHOBHBIC METOJIbI
MOJIyYEHUS U PETYJIIUPOBAHUS XUMUUYECKOTO COCTOSIHUS TOBEPXHOCTH.

7. CoocaxJieHHE€ TUJPOKCUIOB KaK  METOJ  IPUTOTOBJIEHUS  MHOTOKOMITOHEHTHBIX
karanuzaTopoB. Kitaccudukammst ypoBHEH B3aMMOJEHCTBHS THAPOKCHUIOB Ha CTaJIUU
COOCAXK/ICHUS.

8. OcHOBHbIE JTambl [OJYYEHHUS MACCHUBHBIX KaTalM3aTOPOB METOJOM  OCaXJICHUS.
XUMHYECKHUE TTOIXO0/Ibl U TEXHOJIOTUYECKUE TPUEMBI OCAKICHUSI.

9. Komnouanele coequHEHUS KaK  TPEAIICCTBEHHUKM  HAHECEHHBIX  KaTallu3aTOpPOB.
JlocTouHCTBa ¥ HEIOCTATKU UCTIOIB30BAHMS KOJUIOMIOB.

10. 3aBHCHUMOCTh CBOMCTB OCaJAKOB OT CIOCO0A OCaXJACHHS W OCHOBHBIX ITAPaMETPOB CTAJHH
OCaXKJICHUS.

11. pH u3o3nekTpruyecKoi TOUKH HOCHTEIEH, CITOCOOBI €€ ompenesieHns. 3aBUCUMOCTh OT 3apsija
KaTHOHA M CTPYKTYpbl OKCUIHBIX HOCHUTENIEH, poiib IpuMeced. pHpysr Hocurens u
perynupoBaHie UHTEHCUBHOCTH HOHHOTO OOMEHa Ha €T0 MOBEPXHOCTH.

12. O6mass cxema (GOpPMUPOBaHUS OCAAKOB WHIUBUAYATHHBIX THAPOKCUAOB MPHU KOJUIOUIHO-
XUMUYECKOM OCaKIeHUU. lIpuumHBI CTapeHHs OCaJAKOB IOJ MAaTOYHBIM pPAaCTBOPOM H
OCHOBHBI€ MPOIIECCHI, MTPOTEKAIOILINE MTPU CTAPECHUH.

13. Tlpuanmmne! KI1accuPpUKaAUKA KaTaIM3aTOPOB.

14. OcHOBBI KJTACCUYECKON TEOPUHU KOHICHCAIINH (KPUCTAILTU3AIINN ).

15. Mexanuueckass TPOYHOCTh MACCHUBHBIX TeJl. MeXaHU3Mbl pa3pylleHHss U IpUpoja Cui,
BBI3BIBAIOIINX pa3pylieHue. AJTre3sMOHHas NPOYHOCTH, u pabora axaresun. Teopus
Pe6unnepa-lllykuna. CriocoOb! OBBIMICHUS POYHOCTH MMOPUCTHIX TBEPBIX TEIL.

N
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

OU3NKO-XUMHUUYECKUE aCHEKThI 30JIb-T€Ib METOJIa OCAXKICHHSI OJHOKOMIIOHEHTHBIX CHUCTEM
(Ha MpUMepe ATKOKCUJIOB KaK IPEAIISCTBEHHUKOB).

MexaHu3Mbl J€3aKTUBALMK KaTanu3aTopoB. OCHOBHBIE MOIXOABl K YBEITUYCHHIO CPOKa
CITY>OBI KaTaJIM3aTOPOB.

Cunukarens ¥ ero GU3MKO-XUMHYeckre cBoicTBa. Oco0eHHOCTH (HOPMUPOBAHHS TEKCTYPHI
CUJIMKAresei nmpu nojaydeHuH 1o 30J1b-TeJIb METOY U Yepe3 Koareb.

Oco0eHHOCTH  KPUCTALTU3ALUU  TPYAHOKPUCTALIU3YIOMIMXCS THIPOKCHIOB. Teopus
KPUCTAITU3ALUH 10 MEXaHU3MY OPUEHTHUPOBAHHOTO HAPAIIUBAHMUS.

Tunel pacnpenelieHdss aKTUBHOTO KOMIIOHEHTa IO 3€pHY HOCHTENs B HAHECEHHBIX
Karanu3atopax. IIpUuuMHBI BO3HUKHOBEHHSI €r0 HEPaBHOMEPHOTO pacIpeleieHHs] Mpu
MOJTyYEHUH aJICOPOIIMOHHO-TIPOTIUTOYHBIX KAaTaIU3aTOPOB.

[ToryueHne MHOTOKOMIIOHEHTHBIX KaTallu3aTOpPOB METOJIOM MEXaHMYECKOTO CMEIICHHUS.
CriocoObl MHTEHCU(UKALIUY TIPOIecca CMetIeHUs. MeXaHOXUMUYECKH CHUHTES.

OcHOBHbBIE XapaKTEPUCTUKU HAHECEHHBIX KaTaJu3aTOpOB, WX 3aBUCHMOCTb OT YCJIOBHIA
MPUTOTOBIICHUSI.

CoBpeMeHHbIE TEHACHIMM B 00OJacTH pa3BUTHS METOJOB CHHTE€3a HAHECEHHBIX
KaTajlu3aTopoB.

Knaccudukanus ruipokcuI0B METaUIOB MO (U3UKO-XMMHYECKUM CBOICTBAM U KHHETHKE
CTapeHMs B 3aBUCUMOCTH OT 3apsijia KaTUOHA B TUJPOKCHUJIE.

TepmooOpaboTka KaTaaM3aTopoB. 3aKOHOMEPHOCTH (opMHUpoOBaHHS (Da30BOr0 COCTaBa W
TEKCTYPBI P TEPMUUYECKOM PA3T0KEHUU COJIEH U TUIPOKCHUIOB.

MexaHu3mbl aacopOLUK COETUHEHUN METAJIIOB Ha MOBEPXHOCTU OKCUAHBIX U YIIIEPOJHBIX
Hocuteneil. [IporHosmpoBaHue aACcOpPOLMOHHBIX CBONCTB HOCHTENEH B OTHOIICHHUH
PacTBOPEHHBIX MPEIIECTBEHHUKOB KaTaIlu3aTOPOB.

Crekanne mopucthix Tel. DakTOphl, BAMSIONME HAa KUHETUKY CIIEKAaHHUS MAaCCHUBHBIX
KaTaJan3aTOpOB.

OcHoBHBIE TPOOIEMBI MPUTOTOBIICHUS HAHECEHHBIX MHOTOKOMITOHEHTHBIX CHCTEM B PaMKax
pPa3IUYHBIX METOJOB CHHTe3a KaTauu3aTtopoB. [1oaxoapl K AOCTHKEHHIO OJHOPOAHOCTH
COCTaBa YaCTHIl aKTHBHOT'O KOMIIOHEHTA.

TBepnodasubie peakmuu. Barmsael Ha MexaHW3Mbl TBEpHO(da3HOTO B3aUMOICHCTBUSA
OoKCcu10B. DAKTOPBI, OTPEACTSAIONIUE TTYONHY TBEpA0(ha3HOTO B3aUMOICHCTBHS.
@®opMOBaHME MACCHUBHBIX KaTalu3aTOPOB W HOCUTENEW METOJOM TabJIeTUPOBAHUSA:
OCHOBHBIE CITOCOOBI U UX OCOOEHHOCTH.

OcHOBHBIE JOCTOMHCTBA W MPOOJIEMBbI TNPUTOTOBJIEHUS JBYXKOMIIOHEHTHBIX OKCHIHBIX
CHUCTEM 30J1b-T€JIb METOAOM (Uepe3 aIKOKCHU/IBI).

OU3NKO-XUMHUYECKHE OCHOBBI METOJa TEPMOXUMHUYECKOW aKTUBALMU KPHUCTAJUIMYECKUX
coeanHeHui. TepMOoXUMHUECKasi aKTUBALMs THOOCUTA, CBOMCTBA MOJIy4aeMOT'0 IPOIYKTa.
TepMuueckass CTaOMIBHOCTh HAHECEHHBIX KaTalu3aTOPOB U OOIIME MOAXOIbl K €
MOBBIIICHHIO. PerucneprupoBanue KaTaan3aTopoB.

OO0mue mnpeacTaBieHHUs O MpoIleccax, MPOTEKAIIUX Npu (HOPMUPOBAHUM HAHECEHHBIX
Karanu3aTopoB. [IpomuTodnbie U COPOIMOHHBIE KaTaanu3aToOphl. Y paBHEHHE MaTEPHUATLHOTO
OayraHca MPOMUTKH.

OCHOBHBIE CHHTETUYECKHE TOPHUCTHIE OKCHUIHBbIE Marepuanbl. CpaBHeHHE UX (DHU3HKO-
XUMHYECKHX cBOMCTB. Cdepbl UX NPUMEHEHHUS B KaTalu3e.

3aKOHOMEPHOCTH (HOPMHUPOBAHKSI aKTUBHOTO KOMIIOHEHTa B KaTalW3aTopax, MOTYYaeMbIX
METOJIOM NMpOoNnUTKH. OJHOKpaTHAs U MHOTOKpATHAs POIMUTKHY.

OcHOBHBIE MEXaHHM3MBbl HW3MECHEHUS YACTbHOW TOBEPXHOCTH TMPU MPUTOTOBICHHUH
karanuzaTopoB (1o B.b. ®enenoHoBy).

Ocobennoctu (GpopMHUpOBaHUS HAHECEHHBIX MOHOMETAJUIMUECKUX KaTaIM3aTOPOB MPU UX
MOJIyYEHUU METOJIOM COOCAXKICHUS THIPOKCHUIOB.
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39.
40.

41.
42.

43.
44,

45.
46.

47.
48.

49.
50.
51.
52.

Oxkcup Maraus B Kataiau3e. MeToabl MoaydeHus i (PU3NKO-XUMUIECKIE CBONCTBA.
OyHKIMOHAJIbHBIE TPYIIUPOBKH HAa MOBEPXHOCTU TPAAUIIMOHHBIX HOCHUTENEH M UX POJb B
(GhOopMUPOBAaHUH HAHECCHHBIX KaTAIN3aTOPOB.

Okcuj TUTaHa B KaTanu3e. MeTo bl MOJTydeHHs M PU3UKO-XUMUUYECKHE CBOMCTRA.
Hanecennsle Oumerammyeckue KaraiauzaTopbl. Kiaccupukamuss MoaupuIMpyONX
no6aBok. @akTopsl, onpeaenstonue GopMUpOBaHUEe HAHECEHHBIX CIIJIaBOB.

Hcxomubie BemecTBa sl CHHTE3a KaTallu3aTOPOB: BUIBI, BRIOOP, TTOTOTOBKA.

Tepmuueckass CTaOMIBHOCTP MACCHUBHBIX KaTalnu3aTOpoB W HocuTenei. [Iporeccsr,
BBI3BIBAEMbIC I[IOBBIIICHUEM TeMiiepaTypbl. @akTopbl, 3aTparuBaloIIMe CIEKAeMOCThb
MOPUCTBIX TOJUKPUCTAIUIMYECKUX Tel. [loaxoapl K TOBBIMIEHUIO HX TEPMUYECKOM
CTaOUITBLHOCTH.

30711 B KaTalu3e. XapaKTepUCTUKH, CTAOUIBHOCTh, METO/IbI TIOJTYUYEHHUSI.

AKTUBHUPOBAHHBIE YTIIM KaK HOCUTENH JUIsl KaTaJI3aTOPOB, UX MOJTYYEHUE U PETYIHUPOBAHKE
TEKCTYPHBIX CBOMCTB.

Herpaaumonnsie METObI MPUTOTOBIICHUS HOCUTENEH U KaTall3aTOPOB.

®dopMoOBaHHE KaTAIM3aTOPOB U HOCUTENEH. TexHomornueckue nmpuémnel hopMoBaHus. THIbI
anmaparoB A7 GOpMOBaHUSL.

OcCHOBHBIE 3TaIlbl U METO/IbI PUTOTOBIICHUS KaTaTHU3aTOPOB.

Mertoapbl oMy4YeHus: JUCTIEPCHBIX CUCTEM.

TexHomoruu noxyyeHus Hocutenei Ha ocHoBe Al,Os.

[IpuroroBneHre HaHECEHHBIX OJHOKOMIIOHEHTHBIX KaTaJIM3aTOPOB METOJOM OCAXKJICHUS U3
pacTBopoB. OCHOBHBIE 3aKOHOMEPHOCTH (POPMUPOBAHHUS AKTUBHOT'O KOMIIOHEHTA.

8.3. PexoMenayeMast IMTEPATypa M JIEKTPOHHBIE pecypchl

—_—

9.
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NHpopManMOHHO-TIOUCKOBBIE CHCTEMBbI
1. —Google ScholarSFX — mOTHOTEKCTOBBI IMOMCK B HAyYHBIX HMCTOYHHKAX — >KypHasax,
Te3ucax, KHUrax, online-nocrym co Bcex komnbio-repoB MK CO PAH;

— SCIRUS - GecrutatHas mouckoBasi cucteMma msnarenbcrBa Elsevier, opueHTHpoBaHHas Ha
MOMCK TOJIBKO Hay4yHOU mHpopmMaruu, online-noctym co Bcex kommbiotepoB MK CO PAH;

— SciTopics — HOBBII OecIIaTHBIA WHTEPHET-PECYpPC JJIsl YYCHBIX W HCCIENOBaTeNei mpu;
MPEACTABICHBl camasi CBeXas W camas TovHas B30-uHopmanus u wuHbOpMAIUS H3
nepuouky; online-noctyn co Beex komnbiotepos MK CO PAH;

2. bubnmuorpadudeckue 0a3pl JaHHBIX, K KOTOPHIM CYIIECTBYET MPSMOK JOCTYN U3 BHYTPEHHEH
cetu UK CO PAH: "BUHUTH", "Current Contents", "Chemical Abstracts", u T.1.;

3. DJEKTPOHHBIA AOCTYN K TEPUOJUYECKHM W TMpojoDKaromuMces usnanusm (6omee 100
HanMeHoBaHui, BKimodas Applied Catalysis, Catalysis Letters, Catalysis Today, Surface
Science, u ap.) — http://www.sciencedirect.com, http://www.e-library.ru

9. MaTrepuajibHO-TeXHUYECKOE o0ecredeHne JUCIUNINHBI

AynmutopHblil poHA (C MyTbTUMEIUIHBIME TPOEKTOPAMU, HOYTOYKaMHU M SKpaHaMu),
KOMITHIOTEPHBIN Ki1acc (KOMITbIOTEphI ¢ HeoOoXxoaumbiM [10), paboune mecta ¢ BEIXOJ0M B
HuTtepuet, bubmunoreka, nHbopmarmonHo-anamuTrnaeckuii entp — B UK CO PAH.
VYueOHbie MaTepuaiisl Ha caiite UK CO PAH www.catalysis.ru (Pasmen O6pa3oBanue).
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10. MeToanueckue peKOMEHIANMUM 110 OPTraHU3ANUN U3YYeHHUS] TUCHUIIMHBI:

B mpouecce u3ydeHHs NUCHUILIMHBI BBINOJIHSIOTCS BXOJIHOW, TEKYUIMHA W HUTOTOBBIA
KOHTPOJIb 3HAHUM.

BxonHON KOHTpPOJIb TPOBOAWUTCA A ONPEACNICHUS IEPBOHAYAIBHOIO  YPOBHS
MOATOTOBKA  OOydYalImMXCss NYyTéM JUCKYCCHU IO  00IIeo0pa3oBaTeIbHBIM — BOIPOCAM
XUMUYECKON JUCIUTUINHBIL.

Texymmuii KOHTpoJIb TIPOBOAUTCSA B (popme BompocoB B Xoje Jjekmmii. KoHTpons 3a
CaMOCTOSITEJIbHBIM ~M3YYEHHUEM PEKOMEHJOBAHHBIX Ppa3/eliOB JAUCIHUIUIMHBI BBIMOJIHSAETCA
ONpOoCOM B 4Yachl KOHCynbTauuid. llenb Tekyiiero KoHTpoiisi — BbIpaboTaTh y 00y4aeMoro
HaBBIKM K CaMOCTOSITENIbHOU pabore (cOop M aHanu3 MHGPOpMALKU) MO0 OCBOCHHIO MaTepuana
JUCLUTIIINHBI.

HTOoroBblii KOHTpPONb BBINOJHSETCS B (opme 3adera. Llenb HUTOroBOro KOHTpOJIS —
IIPOBEpPKA 3HAHUH, MPEYCMOTPEHHBIX LUEIIMU U 3aladaMy U3Y4YE€HUS TUCHUIUIMHBI, TOHUMAaHUs
B3aMMOCBS3€M pa3IMYHbIX €€ Pa3esioB U CBA3EU C JPYIMMHM pa3lellaMUd €CTECTBEHHOHAYUHBIX,
oOuienpodecCHOHaNbHBIX U CHEIUATbHBIX AUCHUIUINH, 3HAHUS KOTOPBIX HEOOXOAMMBI st
CUCTEMHOI'0 YCBOEHHUs Kypca. MITOroBblil KOHTPOJIb IPOBOJUTCS MOCJIE OCBOEHUS AUCLIUIIIINHBI B
¢dbopMe 0TBETOB Ha BOIIPOCHI I10 JIEKIITMOHHOM YacTH Kypca.
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AONOJIHEHMA W U3MEHEHUA B PABOYE TIPOTPAMME 3A
/ YYEBHbBIU I'O/]
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