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IMacnopT (poHIa OLIEHOYHBIX CPEICTB

mo JTMCHUIIJINHE «Teopml H TEXHOJOI'MU XUMHYECCKHUX MPOUECCOB MPUPOAHBIX

JHEProHoCUTe el H YIJIePOJIHBIX MATePHAIOB»

1 cemectp
Ta6auna 1
Koa xonTposmmpyemoi HaumenoBanue
Ne | KonTpoaupyemsbie pasiesi A po-py
KOMIleTeHI MU (WU ee OII€HOYHOT 0
n/n (TeMbl) AMCUUINIMHBI
YACTH) cpeacrsa
1. | CoBpeMeHHOE coCcTOsIHUE
TOTUTMBHO-2HEPTE€TUIECKOTO
komruiekca. OCHOBHBIE
IK-9, TIK-10 brut-onpoc
CBEJICHUS O TIPUPOTHBIX
SHEPTOHOCUTEISIX U
YTIIEPOIHBIX MaTepUaIOB
2. | Teopernyeckue OCHOBBI
YcTHBIN onpoc.
COBPEMEHHBIX MPOIIECCOB
P P MK-9, TTK-10 JlHCKyCCHS.
TepMOJIH3a
3. | AxTyanbHbIC TIPOLIECCHI
TEPMOIECTPYKTUBHBIX I1K-9, IIK-10 Obcyxaerme
JIOKIaaa
TMIPOIIECCOB
4. | Katanutnyeckue 06¢ cHIe
MK-9, [K-10 YA
TeTepOIUTUYECKIE TPOLIECChHI COOOIIeHHUS
5. | Karanurnueckue
TOMOJIUTUYECKHUE TTPOLIECCHI I1K-9, IIK-10 baum-onpoc
6. | TeHgeHIMM KaTaTUTUYECKOTO YCTHBI onpoc.
KPEKUPOBaHHs HEeQTAHBIX [1K-9, TIK-10 Juckyccus.
OCTaTKOB
7. | Teopus u TEXHOJIOTUs 5
TUAPOKATATUTUYECKAX I1K-9, IIK-10 Obeysxnenue
CcO00ILIEHUS
MPOIIECCOB
8. | Tenmenuuu pa3BUTHUS
I1K-9, IIK-10 bimi-omnpoc
MPOLECCOB ATKUIUPOBAHUS
2 cemecTp
Kox konTposmpyemoit HaumenoBanue
Ne | Kontponmnpyembie pasesni 8 PO-THPY
KOMIIeTeHIMHU (WU ee OLICHOYHOI'0
n/n (TemMbl) I CUMILINHBI
YACTH) cpeacTBa
1. | IIpousBoacTBO
KUCIIOPOZCOCPIKALIHNX I1K-9, T1IK-10 bau-onpoc

KOMITOHEHTOB O€H3HWHOB




2. | CoBpeMeHHbIE IPOLIECCHI YCTHBIH OIpOC.
TUAPOOOIIaArOpAKUBAHIS I1K-9, I1K-10 Huckyccus.
HE(PTSIHOTO CHIPHA

3. | CoBpeMeHHBIE MPOLIECCHI o6
THIPOKPEKUPOBAHHUS [1K-9, TTIK-10 CYRICHHE

JoKJ1aza
HE(TSIHOTO CHIPbS
4. | IlpomblIITIEHHBIE TPOLIECCHI
TUAPOTEPMUUYECKON
poTep [1K-9, TIK-10 OO6cyxnenue
nepepaboTki HeTIHOrO COOOIICHMS
CBIPbA
5. | Dxonoruzanus HedTsHON
[1K-9, T1K-10 bnui-onpoc
OTpaciu

6. | TenneHuuMu NPoOU3BOACTBA VYeTHBIN onpoc.
BBICOKOKAYECTBEHHBIX TOILIUB IIK-9, ITIK-10 Huckyccus.

7. | lloTouHble CXEMBI 5
nepepaboTKu HeGTH [1K-9, TTK-10 Obeyicnenne

MPe3CHTAIIH

8. | CoBepiiieHCTBOBaHME
MPOIIECCOB MOATOTOBKH Ta30B
K mepepaboTke T[IK-9. TIK-10 Obcyxnenne

i CcOo00IIEHUS

9. | CoBpeMeHHBIE TPOLECCHI YcrHbli onpoc.
nepepaboTKH ra3oB I1K-9, T1IK-10 Huckyccus.

10. | BoxgopoaHnbie TeXHONIOTUN Ob6cyxnenue

Aopoa TK-9, TIK-10 KA
JOKJIaza
11. | IlepepaboTka TsHKENBIX 5
BBICOKOBSI3KHX He(Tel U I1K-9, IIK-10 Obcyxnenue
CcO00IIEHUS
He(TeOUTYMOB
12. | IlepepaboTka crnaHIeB ITK-9, TTK-10 Bini-onpoc
13. | [lepepaboTtka yriei YCTHBIH ompoc.
I1K-9, T11K-10 Huckyccus.

14. | IlepcieKTUBHBIE  TIPOLECCHI
T'UIPUPOBAHUS TBEPBIX [1K-9, TIK-10 binu-omnpoc
TOPIOYHX UCKOITAEMbIX

TpebGoBanus Kk pe3yJbTaTaM 0CBOEHUS] TUCHHUIIMHBI
Taoauna 2
Koa mo ®10C NuauxaTopsl 10CTHKEHUS ILnanupyembie pe3yabTarhl
o0yueHusi no nucuumuimue (3YB)
IIpodeccnonanbHbIC
IK-9 Crnoco6en | ITK-9.1. 3Haet meTopl 3HaTh:
Opranu30BaTh BHCIPCHUS HAYTHO- - METOJbI MPOBEJCHUS (PU3NIECKUX




BBIIIOJITHCHHUC

HAY4HO-
UCCIICIOBATEILCKIX
pabot B
COOTBETCTBUHU C
TEMATUYCCKUM

IJIaHOM OpraHu3anrun

UCCIIEIOBATENLCKUX U OMBITHO-
KOHCTPYKTOPCKUX paboT, HOBOM
TEXHUKU U MEPEIOBOU
TEXHOJIOTUH T10 TIepepadoTKe
HedTH U raza
MK-9.2.0Opranuzyer
pa3paboTKy U peaau3aiuio
IIJIJAHOB BHEJPEHUS HOBOU
TEXHUKH U TEXHOJIOTHH,
NIPOBE/ICHUS OPraHU3AIMOHHO-
TEXHUYECKUX MEPOTIPUSITHH,
HAy4YHO-HCCIIEI0BATENbCKIX
pabor.

MK-9.3. KonTponupyer
cobmoieHne TpedoBaHUM
HOPMAaTHUBHO-TEXHUYECKON
JOKYMEHTAIUH, TI0
TEXHUYECKOMY 00CTYKUBaHUIO
000pyn0BaHUS

IMK-9.4. Vcnone3yeT HaydHO-
TEXHUYECKUE TOCTHKCHUS U
MEepeI0BOM OMBIT B
COOTBETCTBYIOIIEH OTpaCiIu
IIPOU3BOJICTBA

IMK-9.5

Bnaneer texgonoruei
nepepadoTku HeTH,
buszndeckumu, HU3NKo-
XUMHYECKUMHU U XUMHYECKUMU
OCHOBAMU TEXHOJIOTHYECKUX
IPOLIECCOB

U3MEPEHUH, XUMUYECKUX aHAIN30B

Y UCIIBITAaHUH, aHAJIN3a PE3YJIbTATOB,
KOPPEKTHOM OLIEHKH ITOTPEIIHOCTEM;
Ymers:

- pa3BuUBaTh HHTGHHGKTyaHLHLIﬁ
YpOBEHb, 1OJy4as 3HAHUA B
00JacTsIX ~ COBPEMEHHOHN HayKw,
TCXHHUKU nu XUMHYECKOH
TEXHOJIOTUU;

-OpraHnu30BLIBATH

HCCICO0BATCILCKUE W TIPOCKTHBIX

paboThI o paspaboTke u
COBEpPIICHCTBOBAHUIO  IIPOIIECCOB
XUMHYECKOH TEXHOJIOTHUH,

- HCIIOJIb30BaThb TCXHHUYCCKHUE U

MPOrpaMMHBbIE CpencTsa
peanu3annuu MH(OPMaLIMOHHBIX
TEXHOJIOT U B MIPAaKTUYECKON

NEeSTENIbHOCTH U I MPpUOOpeTeHUs
HOBBIX 3HAaHUU U YMEHUH;

Baangers:

- CITOCOOHOCTHIO K
CaMOCTOSITETbHOMY 00y4YeHHIO0
HOBBIM  METOJaM  XHMHYECKHUX
HCCJICI0BaHUHM, HOBBIM TEOPHUSIM U
TEXHOJIOT UM COBPEMEHHBIX
MIPOIIECCOB XUMHYECKUX
TEXHOJIOTHIA;

- CIIOCOOHOCTBIO K palMOHAIBHOMN
AKCIUTyaTaluu COBPEMEHHOTO
00opynoBaHMs U PUOOPOB XUMHKO-
TEXHOJIOTHUECKHUX TIPOIIECCOB

IIK-10Cnocoben
IUIAHUPOBATH u
IIPOBOIUTh
XUMUYECKUE
HCCaeAOBaHUS,
00paboTKy ux
pe3yIbTaToOB u
OIICHUBATH
MOTPEUTHOCTH,
BBIJIBUTaTh

TUIIOTESHI,
MPUMEHATh  METOJIbI
AKCTIIEPUMEHTAIIBHOTO
HCCIEI0BAHUS

IIK-10.1. TIIpoBomuT aHamu3
HOBBIX HaIpaBJIeHUN
HUCCIIENOBAaHUN B
COOTBETCTBYIOIIEH obnactu
3HaHUM

ITK-10.4 OcymecTBisieT aHaIU3
U ONTUMHU3ALHUIO  TPOIECCOB

YIIpaBJICHUA KHN3HCHHBIM
MUKIOM HAay4YHO-
HCCICOAOBATCIIbCKUX M OIIBITHO-

KOHCTPYKTOPCKUX palboT

3HaTh

- METOIbI OINTHMH3AIUU
TEXHOJIOT Uil JUISt TIOJTyYCHUS
XUMHYECKOH MPOIYKIIMH c
y4eToOM TpeOOBaHMIA KayecTBa,
HaIeXHOCTH, CTOMMOCTH H
AKOJIOTUYECKOM 0e30MmacHOCTH
YMeTn.

-COCTaBJIATh IIJIaHBI u
MIPOTPaMMBbI MIPOBEICHUS
HAy4YHBIX HCCIIeN0OBaHUN b3

TEXHUYECKUX pa3paboTOK B 00JIaCTH
XUMHUYECKON TEXHOJIOTHH
IIPUPOIHBIX YPHEPTOHOCUTENEN;




- BbIOMpaTh pPALMOHAIBHYIO CXEMY
UCTIOJIb30BAHUS CBHIPbS, U3BICKUBAThH
CrocoObI YTUIN3AIUU  OTXOJI0B
IIPOU3BOJICTBA, IPEAYNPEXKICHUS U
ycTpaHeHUs Opaka B IPOM3BO/ICTBE;
Baaners:

- MeToJaMH IOHuCKa, 00pabOTKU U

aHaJIn3a u cucreMaTmu3aluu

Hay4YHO-TEXHUYECKOW MH(pOpMALUU B

obnactu palroOHAIBLHOTO
HCIIOJIE30BAHUA MPUPOIHBIX
SHEPrOHOCUTEIEH;

- CIIOCOOHOCTBIO MIPOBOJUTH
IIaTCHTHBIC HUCCIICAOBaHUA n
obecreunBaTh MAaTEHTHYIO
YUCTOTY TEXHOJIOTHYECCKUX u

IIPOEKTHBIX PEIICHUH.

IHEPEYEHDb OIIEHOYHBIX CPEJACTB

Tadauua 3
Ne HaumeHnoBa- Kparkas xapakrepucTuka IIpencraBiienune
n/n HHeE OLIeHO0Y- OLI€HOYHOI0 CpecTBa OIIEHOYHOI 0
HOI0 cpeacTBa
cpeacTBa B oHe

1 | Konnoksuym CpencTBo KOHTPOJISI yCBOCHUS y4eOHOTO
MaTepuaia TeMbI, pa3/ielia Wil pa3esioB
JUCIUIUIMHBI, OPraHU30BaHHOE KaK yuyeOHOe
3aHTHE B BUJIE cOOECeI0BaHUS MPEIoIaBaTes C

oOyyarouMucs

Bomnpocsl 1o
TeMam / pazjienam
JUCLHUILINHGI

2 | Bonpocwbl k CpencTBo KOHTPOJISI yCBOCHUS y4eOHOTO bunetsl mo Temam

pybesicHol Marepuaia TeMbl, pa3/iena Wi pa3aesioB / paznenam
ammecmayuu JUCHUIIIIMHBIL, OPraHU30BaHHOE KaK JUCUHUTIIIMHBI
(aK3aMeEHY) yueOHOe 3aHsTHE B BUJIE COOECeIOBaHUS
npernojaBaTess ¢ 00yJaroIuMHCS
3 | Kypcosoti KoneuHnslii mpoIyKT, MOJy4aeMblid B pe3yJIbTaTe Tembl rpynmoBbIx
npoexkm MJIAHUPOBAHUA U BBINOJIHECHUS KOMIIJICKCA /Wi

Y4EOHBIX M MCCIIEJOBATENbCKUX 3a/laHHM.
[To3BosieT OLIEHUTh YMEHHS 00yJaromuxcs
CaMOCTOSITENIBHO KOHCTPYUPOBATh CBOU 3HAHUS B
IIPOLIECCE PEIICHMS] TPAKTUYECKUX 3a7a4d U
npo6eM, OpUEHTUPOBATHCS B UHPOPMALIMOHHOM
IPOCTPAHCTBE U YPOBEHb C(HOPMUPOBAHHOCTHU
AQHAIUTUYECKUX, UCCIIEOBATEIBCKUX HABBIKOB,
HaBBIKOB IPAKTUYECKOTO U TBOPUYECKOTO
MBIIUIEHUS. MOXET BBIMOIHATHCS B UHAUBH-
JTyaJIbHOM TIOPSJIKE WITU TPYNIION 00yJaroInxcsl.

HHAUBUAYAJIBbHBIX
IMPOCKTOB
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3 | Cemunap- [IpoayKT camMmocTOSITeNBEHOM PaboThl MarucTpa, Tembl ceMUHAPOB,
obcyncoenue, MIPEICTABIISIFOIINI COO0M KpaTKoe U3II0KEHUE JOKJIaZ0B
IOJIYYEHHBIX PE3YIIBTATOB TEOPETUYECKOTO
aHaJIM3a OMPEICIICHHON HayYHOH (y4eOHO-
UCCIIEIOBATENLCKOM) TEMBI, I'/I€ aBTOP
PacKpbIBaET CyTh HCCIIEyeMOU MPOOIIeMBbl,
IMPUBOJUT PA3JIMYHBIC TOYKU 3PCHUS I10
00Ccyx1aemMoit Teme

00K1a0

BOIIPOCHI AJA KOJVIOKBUYMOB, COBECEJIOBAHMS 110 JUCHUIIJIMHE

Teopus ¥ TEXHOJOTUHM XUMHUYCCKHUX ITPOIIECCOB MPUPOIHBIX YHEPIrOHOCUTENCH M YIIIEPOIHBIX
MaTrcpurajioB

1. CocrossHME W OCHOBHBIE HamNpaBJICHHUS pa3BUTUS HedTenepepadaThIBaroeh

npomslnieHHOCTH Poccnn.

TexHosorusi COBpeMEHHBIX TEPMUYECKUX IIPOLIECCCOB MEPEPAOOTKH HEPTSIHOTO CHIPHSI.

CoBpeMeHHbIE MPOIIECChl TEPMOJAECTPYKTUBHON TepepabOTKH HEPTSIHOTO ChIPhSL.

AxTyalbHble TPoOIeMBbI TepepadOTKH HeYTAHBIX OCTATKOB.

KomOuHMpoBaHnue mnporueccoB TEpMOIM3a C JIPYTUMH IPOLIECCAaMH B OTEYECTBEHHOM U

MHUPOBOH HedTenepepaboTKe.

[lepcnektuBel  mpuMeHeHust  mpouecca  «DIEKCUKOKUHT» B OTEYECTBEHHOM

HedTenepepaboTKe.

IlepcnexTrBBI MPOM3BOACTBA I(P(PEKTUBHBIX FETEPOrCHHBIX KaTaIlu3aTOPOB.

8.  CpaBHuTeNnbHas XapaKTePUCTUKAa AKTUBHOCTH KaTaJM3aTOPOB  KaTaIUTUYECKOIO
KPEKUHIa Pa3INYHbIX (UPM POU3BOAUTENEH.

9. TmaporeHu3anMOHHAs NEpepadbOTKa TSHKEIOr0 JUCTUILISITHOIO M OCTATOYHOTO HE(PTIHOTO

akrwn

o

~

CBIPBSI.

10. TlepcnieKTHBBI BHEOPEHHUS THUIPOKATAIUTUYECKHX TIPOIIECCOB B OTEYCCTBEHHYIO
HedrenepepabOTKy.

11. OcHoBHbIC TIPUHITUTIBI yrayOnaeHus u KOMOWHHMPOBaHUS MPOIIECCOB
HedrenepepabOTKH.

12. Dxojorudeckue npooiieMbl COBpeMEHHON HeTenepepadOoTKU U ITYTH X PEIICHUS.

Bonpocs! 1 o11eHOYHbIe KPUTEPHH JISI KOHTPOJISL YCIIeBA€MOCTH
10 UTOraM OCBOEHHS THCIUIIHHBI

Bomnpocsl k 3auery
JlaiiTe xnaccuUKaIuio BTOPUYHBIX ITPOILIECCOB.
[lepeuncnure THUMBI TEPMUYECKHX TMPOIECCOB B COBPEMEHHOW HedTemepepadoTke U HX
HazHaYeHHE.
[To xakoMy MeXaHHU3MY MPOTEKAIOT PEAKIIUU TEPMOIU3a HE(PTIHOTO CHIPHS?
[IpuBenuTe OCHOBHBIE MMOJIOKEHUS MexaHu3Ma Paiica.
Jlaiite onpenenenue paaukana.
[IpuBeauTe XuUMHU3M MpeBpalieHus napaduHOBBIX U HAPTEHOBBIX YIIEBOJOPOJOB B MpoIleccax
TEpPMOJIN3a.
[IpuBenuTe XMMU3M MPEBPALIEHUS APOMATHUECKUX U HETPEIEIbHBIX YTIE€BOJOPOIOB.
[IpuBeauTe XUMHU3M TPEBpAINIEHUS CEPHHUCTHIX U CMOJHCTO-ac(allbTOBBIX COEIWHEHUN B
npoiieccax TEpMOJIH3a.




JaiiTe onpeneneHue riryOMHbI IPEBPALICHUS CHIPbsI (KOHBEPCHS).

Kak BnusiroT TeMiiepaTypa u IpoJ0HKUTEILHOCTh Ha MPOIIECC TEPMOIH3a HEPTIHBIX OCTATKOB?
Kak BIHSIFOT 1aBIeHNE U KAYECTBO CHIPhs HA TIPOIECC TEPMOJIN3a HEPTIHBIX OCTATKOB?
HazoBurte 0cOOEHHOCTH MPOIYKTOB MPOILIECCOB TEPMOKPEKUHTa?

KakoBo 1eneBoe Ha3HayeHHE Ipoliecca TEPMUUYECKOTO KPEKHMHIa JUCTHIUISITHOTO ChIPbS B
COBpeMeHHOU HedTenepepaboTke?

KakoBbI 11eneBoe Ha3HaYeHUE M Pa3HOBUAHOCTH Mpoliecca BUCOpEeKUHTa?

[IpuBenuTe NPUHIMIHAIBHYIO TEXHOJOTHUYECKYI0 CXEMY YCTAaHOBKM BHCOpDEKHHra H €e
pEeXUMHbIE TTapaMeTpbl?

KakoBo 1ieneBoe Ha3HaYeHHE U ChIPhE MPOLIECCOB MUPOIH3a?

[IpuBenuTe MPUHIUIIMATIBFHYIO TEXHOJOTHUECKYIO CXeMY YCTAaHOBKH IMHPOJIH3a U €€ PEKUMHbBIC
napameTpsi?

OO6bsicHUTE TSI 4eTO MpeTHA3HAYEH U KaK paboTaeT 3aKaJIOUHBIN armapat?

KakoBbl 11€51€BO€ Ha3HauYe€HHE W CBIpbE TMpoleccoB KokcoBaHus? OOnacTé NpUMEHEHUS
HE(PTAHBIX KOKCOB.

HazoBure Mmoaudukanmuu mpouecca KOKCOBaHHUSL.

Kaxk ocymectisiics mpoiecce nepuoanyeckoro kokcoanus? [louemy 3tot npouecc ycrapen?
KaxoBb1 0cOOEHHOCTH TIpoIecca 3aMeIJIEHHOTO KOKCOBaHUS?

[IpuBenuTe MPUHIMIHUATHHYIO TEXHOJIOTHIECKYIO CXEMY YCTAaHOBKH 3aMEJICHHOTO KOKCOBaHUS
U €€ pEeKUMHBIE TapamMeTphl?

Kaxk ocymecTBisiercs BhIrpy3Ka KOKCa B IPOLIECCE 3aMEIJIEHHOTO KOKCOBaHUs?

[Iepeunciure NpoAyKTHI IpoLEcCca 3aMEUIEHHOIO KOKCOBAaHUS U X IPUMEHEHHUE.

Kak ocymectBiasiercss mponecc TEPMOKOHTAKTHOTO KoKcoBaHusi? Ero goctomHcTBa U
HEOOCTAaTKU?

KakoBo 1eneBoe HazHaueHUE KaTaTUTHYECKOro KpekumHra? Ha3oBuTe 3Tarbl 3BOJIIOIUU 3TOrO
nporecca.

Kakoe coipbe ucnosib3yercs B mponecce. KakoBo BiusiHME (PPaKIMOHHOTO M XUMHUYECKOTO
COCTaBa ChIPbs HA MPOLECC KATATUTUYECKOTO KPEKUHTra?

JlaiiTe XapakTepUCTUKY LI€OJUTaM W MPOMBIIUIICHHBIM Karajau3aropaM KpekuHra. Kakoa
KpUCTAJUITMYECKasi CTPYKTYpa LEOJIHUTOB.

Kak mnpoBomuTcs pereHepauusi Karajau3aTopoB Ipoliecca KAaTAJIMTUYECKOTO KpPEKHUHTa.
PerenepanmonHblie XapakTEpUCTUKU KaTAIU3aTOPOB U UX YIYUIIEHUE C TOMOLIBIO MPUCATOK.
Jaiite onpenenenue kapbonuit-uona. O0bsicHUTE KapOOHUIT-MOHHBIA MEXaHU3M Y UTMOpA.
OObsicHUTE BIUSHUE TEMIIEPATypbl M KPAaTHOCTU HUPKYJSIMHM KaTalu3aTopa Ha KadecTBO U
BBIXO/I IPOJIYKTOB KaTAJIUTUYECKOTO KPEKUHTa.

KakoBo BnusHHME MaccOBOM CKOPOCTM MOJAYU ChIPbSl WJIM BPEMEHU KOHTAKTUPOBAHUS Ha
KaueCTBO M BBIXO]I TPOTYKTOB?

VKaxxkure 10 KauyecTBy NPOAYKTOB TNPEUMYLIECTBA KAaTaJIUTUYECKOTO KPEKUHra mepen
TEPMUYECKUM.

KakoBo mprmMeHeHne TpoIyKTOB KaTaTMTUYECKOTO KPEKHHTA.

[IpuBenuTe NPUHIUNHAIBHYIO TEXHOJIOTHYECKYIO CXEMY YCTAHOBKU KaTAIMTHYECKOTO KPEKHHTa
C MPSAMOTOYHBIM JU(PT-peakTopoM. Ee TeXHOIOTUYECKUI peKUM.

Oo0pasen Ousera K 3a4ery



T'PO3HEHCKHWH I'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKUI
YHUBEPCUTET
uMeHu akagemMuka M. J[. MIULJIMOHIIIUKOBA
BMJIET Nel
JucyunaunaTeopun U TEXHOJIIOTUU PUPOJIHBIX SHEPIrOHOCUTENEH U YTIE€POAHBIX
MaTepHaJIOB
Hucmumym nepmu u 2azallpogpune HT
1. Texnonorus «DICKCHKOKUHT.
2. lleneBoe Ha3HAYCHHE U PA3HOBHIHOCTHU IIPOIECCa BUCOPEKMHTA
3. BnusHue (HpakMOHHOTO W XMMHYECKOTO COCTaBa CHIPhS HA MPOIECC KATATUTHUECKOTO
KpEKHHTa.
VYTBEPXIAIO
«_» 202rt.  3as.xkagedpoi

Kpurtepuu oneHku 3auera

Ouenka «ney0061emeopumenvHo» GbICMAGIACHCA CHYOEHmY, eClU OaH HEenoJHbll
omeem, TPEACTABIAIONIUNA cOO0N pa3pO3HEHHbIE 3HAHMS MO TEME BOIpPOCa C CYIIECTBEHHBIMU
omunbKkamMu B ompeneneHusix. IlpucyrcTByior ¢parMeHTapHOCTb, HEJIOTUYHOCTh H3JI0KEHUS.
CTyZneHT He OCO3HaeT CBS3b JAHHOTO TOHSTHS, TEOPHUM, SBICHHUS C JPYrUMH OOBEKTaMHU
TUCHUIUTMHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKpPETH3AIUs M JI0Ka3aTelbHOCTh H3J0XKeHHs. Peub
HerpaMoTHasi. JlOMONHUTENbHBIE M YTOYHSIOUIME BOIPOCHI IpENoJaBaTeNss HE NPHUBOIAT K
KOPPEKIIMH OTBETA CTYAEHTAa HE TOJHKO HA IMOCTaBJICHHBIA BOIMPOC, HO U Ha APYTHUe€ BOMPOCHI
JUCIUTIIAHBI.

OuyeHnka «3aumeno» 6bICMAGIACMCA CMYOCHMY, eClU OaH NOJHbIU, PA3BePHYMbLI
omeem Ha TIOCTABIICHHBIM BOMNPOC, TMOKAa3aHO YMEHHUE BBIICIUTbh CYIIECTBEHHbIE H
HECYLIECTBEHHbIC MPU3HAKU, TPUUUHHO- CJIEJICTBEHHbIE CBSI3U. OTBET YETKO CTPYKTYpUPOBaH,
JIOTUYEH, W3JI0KEH B TEPMHHAX HayKu. OOHAKo Oonyujemvl He3HauumebHbvle OWUOKU ULU
Heooyemsl, UCNPABIEHHblE CIYOEHMOM C NOMOUBIO «HABOOAUUXY BONPOCO8 NPENno0asames.

Bonpocwi k sxzameny
KakoBo 1eneBoe HazHa4eHHE KaTaIMTUYECKOro KpekuHra? Has3oBure aTambl 3BOJIIOLUU 3TOTO
poruecca.
Kakoe cwippe ucnospiyercss B mpouecce. KakoBo BiusHHE (PPaKIIMOHHOTO U XMMHYECKOTO
COCTaBa ChIPbs HA MPOLECC KATATUTHYECKOTO KPEKUHTa?
JlaiiTe XapakTepUCTHKY LE€OJIUTaM M IIPOMBILUIEHHBIM KaTajau3aTopaM KpekuHra. Kakosa
KpUCTAJUIMYECKasi CTPYKTYpa LEOJIHUTOB.
Kak mnpoBomuTcst pereHepanus KaTajJn3aToOpoB Ipoliecca KaTAIUTHYECKOIO KPEKUHIa.
PerenepannonHble XapakKTEPUCTUKU KAaTAIU3aTOPOB U UX YIYYIICHUE C TIOMOLIBIO IPUCATOK.
Haiite onpenenenue kapooHuii-uona. O0bsICHUTE KapOOHUI-NOHHBIA MEXaHU3M YUTMOpa.
OObsicHUTE BIMSHME TEMIIEPAaTypbl M KPAaTHOCTU LMPKYJSAIMM KaTalu3aTopa Ha KauyecTBO M
BBIXOJI IPOJYKTOB KaTAJIMTUYECKOTO KPEKUHTa.



KakoBo BiusiHHE MaccOBOM CKOPOCTH MOJAauu ChIpbS WJIM BPEMEHU KOHTAKTUPOBAaHUS Ha
KayeCTBO U BBIXOJ IPOIyKTOB?

VYKaxuTe 10 KadecTBY IPOAYKTOB IIPEMMYIIECTBA KATAJIUTUYECKOTO KPEKUHIa Iepes
TEPMHUUECKUM.

KakoBo npuMeHeHne npoAyKTOB KaTaIUTHUECKOTO KPEKHHTa.

[IpuBeauTe NPUHIMNHAIBHYIO TEXHOJIOTUYECKYIO CXEMY YCTAHOBKU KaTAJIMTUYECKOIO KPEKUHIa
C MIPSIMOTOYHBIM JIN(PT-peaKTopoM. Ee TeXHOIOTHYECKUI PeKUM.

KakoBo Ha3HaueHMEe U ChIpbEe MPOLECCA ATKUIUPOBAHUS?

[Ipoananuzupyiite 3P PEeKTUBHOCTH NEHCTBUS CEPHON M (PTOPUCTOBOIOPOTHOM KUCIIOT.
OObscHUTE BIAMSHUE ONIEPAaTUBHBIX TapaMeTpoB Ha mpoiiecc C-alKUINPOBAHUS.

[IpuBeauTe MPUHIMUNHUAIBHYIO TEXHOJIOTHYECKYIO CXEMY YCTaHOBKH C-aJIKMIIMPOBAHUS.
VYxaxuTe Ha3HaueHue nporecca O-aIKuIMpoBaHUS U TOBapHbIE CBOWCTBA LIEJIEBOTO MPOIYKTA.
OObscHUTE BIUSHIE OCHOBHBIX ONIEPAaTUBHBIX TapaMeTpoB Ha mpouecc O-aJKUINPOBaHNUS.
[IpuBeauTe MPOMHIUMIUAIBHYIO TEXHOJOTUYECKYIO CXEMY YCTaHOBKHU noiydenust MTED.
.KaxoBbl Ha3HaueHMe, 3HaYECHNE U KJIaCCU(PHUKAIUS THIPOKATATUTHUECKUX TPOIIECCOB.

KakoBbl Ha3HaueHue M 3HAUYEHHE IMpoliecca KaTaIUTHYECKOro pU(GOPMHUHTA B COBPEMEHHOMU
HedrenepepaboTke?

VYkaxuTe 11eneBble ¥ M0O0YHbIE peakuu npoiecca pudpopMuUHra.

KaxoBa posib BoJ1opoa B mporieccax KaTaIuTHIeCKOTo pudopMuHra’?

KakoB cocraB karamuzaropoB pudopmunra? Ilepeunciaure dTambl COBEPIICHCTBOBAHUS
IIPOMBIIIJIEHHBIX KaTAJIN3aTOPOB IIpoLecca.

ObocHyiiTe npeumyIecTBa NOJMMETAIMYECKUX KaTaTu3aTOPOB PU(POPMHUHTa.

C Kakoil 1enbio MPOU3BOIUTCS XJIOPUPOBAHNE KATATU3aTOPOB?

[louemy cbIpbe KaTaIUTHYECKOTO pPUGOPMUHra MOABEPrarT TIIyOOKOM TI'MIPOOUYUCTKE U
ocymike?

OObsicHUTE BiIUsIHUE (PPAKLIMOHHOTO U XUMUYECKOr0 cOCTaBa OEH3MHA Ha Ipoliecc pudOpMHUHTa.
OObsicHUTEe BIMSHME TEXHOJIOTMYECKUX IapaMeTpoOB Ha IpoLecC KaTalUuTUYECKOTro
pudopmunra.

[Touemy KaTanmUTHYECKUH PUPOPMUHT IPOBOJAT B IIOCIIEA0BATEIIBHBIX PEAKTOPAX?

KakoBo onTuMainbHOE pacrpeiesieHue oobeMa Kataau3aropa o peakropam?

KakoBo pacnpezenenue rpaiieHTa TeMIIEpaTyp 110 peakropam?

[IpuBenuTe NPUHLMIUAIBHBIE TEXHOJIOTMYECKHE CXEMbl YCTaHOBOK pudopMuUHra co
CTaLlMOHAPHBIM CJIOEM KaTaJIn3aToOpa U HEMPEPBIBHOM pereHepanueil Karanusaropa.

KakoBbl 1ieneBO€ Ha3HAYEHHE UM 3HAYEHHE IIPOLECCOB KATAIUTHUYECKOM W30MEpU3alun
HOPMAaJIbHBIX [ICHTAHOB U F€KCAaHOB?

IIpuBenure TpeOGoBaHUS K KaTanuzaropaM u3omepuzanuu. CocTaB M MapKH COBPEMEHHBIX
KaTaJan3aTOpOB U30MEPU3ALINN.

OObsicHUTE BIAMSHUE TEXHOJOTHYECKUX [TapaMeTpOB Ha TIIyOUHY H30MEpU3aLUH AJIKAHOB.
[IpuBeaure NPUHIMNHAIBHYIO TEXHOJIOTHUYECKYHD CXEMY YCTAHOBKHM  KaTaJUTHYECKOU
M30MEpHU3alUH IIEHTAaHOB U F€KCAHOB. E€ TEXHOJIOTMYECKUI PEXUM.

KakoBo  1meneBoe  Ha3HaueHWE W 3HAUYEHUE  TUAPOTECHU3ALMOHHBIX  IIPOLIECCOB
HedTenepepabOTKH?

Hanumure OCHOBHBIE XMMHMUYECKHE pEAKUUU THUIPOr€HONIM3a CEPHUCTBIX, a30THCTBIX H
KHCJIOPOACOAEPIKAIINX COSTMHEHUN HEPTIHOTO CHIPbSL.



JlaiiTe XapakTE€pUCTHKY OTEYECTBEHHBIM KaTajlu3aTopaM TI'MIPOr€HU3ALMOHHBIX IIPOLIECCOB.
VYKaxXuTe UX KOMIIOHEHTHBINA COCTaB.

KakoBo Ha3HaueHHE U ChIPbE MPOIECCA THIPOOUUCTKH.

OOBsicHUTE BIUSHUE TEXHOJOTUYECKUX MTApaMEeTPOB Ha TITyOHMHY THIPOOYUCTKH.

[IpuBenuTe MNPUHIMIHAIBHYIO  TEXHOJOTHYECKYID  CXEMY  YCTAHOBKM  THAPOOYUCTKH
KEPOCHHOBOH (PpaKkiy U ee PXKUMHBIE ITapaMeTphbI.

KakoBbl 1Lien€BOo€ Ha3Hau€HUE M 3HAUYEHUE IPOLIECCOB TMJIPOKPEKHMHIra HEPTSIHOrO Chipbs. Mx
Pa3HOBUIHOCTH.

KakoBsI TpeOOBaHMS K KaTaIM3aTOPaM T'HJAPOKPEKHHTA M X KOMIIOHCHTHBIM COCTaB.

OObscHUTE BIUSHUE TEXHOJOTMYECKUX TapaMeTPOB Ha MPOIECCHl THIPOKPEKUHTA.

VYkaxuTe 11e1eBO€ Ha3HAUEHUE U PeKUMHBIE ITapaMeTpbl Mpoliecca THAPOKPEKUHTa BAKYYMHOTO
ra3oMuJIs.

[IpuBenuTe NPUHIUIHATHHYIO TEXHOJOTHYECKYI0 CXEMY YCTAaHOBKH THIPOKPEHra H €€
pEeKUMHBIE TTapaMETPHI.

KakoBo Ha3HaueHHe U ChIpbe MPOIecca N30MEPHU3AIIIH.

OxapakTepu3yiTe TUIBI KaTAIA3aTOPOB IIPOLIECCAa U30MEPU3ALUH.

OObscHUTE BIUSHUE TEXHOJOTMYECKUX MTapaMeTPOB Ha PE3yNIbTaThl MPOIECCa H30MEPHU3ALH.
[IpuBenuTe NPUHIUMHAIBHYIO TEXHOJOTHUECKYIO CXEMYy YCTAaHOBKH H30MEpH3alud H €e
pEXUMHBIE TTapaMETPHI.

OOBsicHUTE XUMHU3M U OCHOBBI YIpaBiieHus mpoieccoM Kiayca.

[IpuBennTe NPUHOMIIHAIBHYK0 TEXHOJIOTMYECKYIO CXEMYy YCTAaHOBKHM Ipoiecca Knayca u ee
PEXUMHBIE TaPAMETPHI.

OxapakTepu3yiTe METO/Ibl MPOU3BOACTBA BOIOPO/IA.

KakoBbI pHHITUITEI BEIOOpA CXEMBI TTepepaboTKH.

[IpuBeaute Moen KOMOMHUPOBAHHBIX YCTAHOBOK.

OxapakTrepu3yiTe Ipo6sIeMbl SKOJOTHYECKON 0e30MacHOCTH He(TEPOIYKTOB.

[lonsatue o cnaHuax.

3anacsl CIaHUEB.

[IpoucxoxaeHue ClaHIeB.

Hcropus ciaHieBoro npousBoJICTBA.

[TepepaboTka ciaHIleB.

Cnanuesas cmouia. Ee ucnosib3oBanue.

CrnaHueneperoHHble yCTaHOBKHU.

[lepcniekTHUBEI CIaHIIEBOW TPOMBILIIEHHOCTH.

VYrnu. [Ipoucxoxaenue yrieu.

Knaccudukanus yriei.

Jlo6bIya yriei.

ITonroroBka yrieit k nepepadboTke.

TepMmuueckue MeTo bl IepepaboTKU yTIeH.

TepMokaTanuTUuyecKkue METO bl IEpepaboTKU YTIIEH.

IManpokaranuTHyeckre METO bl MepepadOTKH YTIIeH.
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bujersl K 3K3aMeHy

T'POSHEHCKHM I'OCYJIAPCTBEHHBI HEOTAHOM TEXHUYECKHM

YHUBEPCUTET
uMenu akagemMuka M. JI. MIIJIMOHIIUKOBA
BMJIET Nel
Jducnunianna: Teopuss © TEXHOJOTHMM XHUMHUYECKHX IPOLIECCOB IMPUPOJHBIX

SHEPrOHOCUTENIEU U YIIIEPOIHBIX MATEPUAIOB
IIpopuae moaAroroBKU:XrMHYECKass TEXHOJIOIMS IPUPOJHBIX SHEPrOHOCUTENICH U

yIIEpOAHBIX MaTEPUATIOB

1. OObsicHUTE BIUSHUE ONEPATUBHBIX MTApaMeTPOB Ha Mpolecc C-alKuInpoBaHUsl.

2. [TpuBeauTe MPUHIMITAATBHYIO TEXHOJIOTHIECKYIO CXeMY YCTaHOBKH C-aIKUINPOBaHUSI.
3. [IpuBeanTe NPUHLIUIINATIBHYIO TEXHOJIOTMUECKYIO CXEMY YCTAaHOBKU KaTAIUTUYECKOM
M30MEepHU3aluM MIEHTAaHOB U reKcaHoB. Ee TEXHOIOrnYeCcKuil pexum.

YTBEPXIAIO
« » 202r.  3as.xagedpoi

T'POBHEHCKHM T'OCYJJAPCTBEHHBI HE®TSIHOW TEXHUYECKHM

YHUBEPCUTET
uMenu akagemMuka M. JI. MIIJIMOHIIUKOBA
BUJIET Ne2
Jucumninna: Teopuss W TEXHOJOTHMM XUMHYECKHUX TMPOIECCOB IMPUPOIHBIX

SHEProHOCUTENIEH U YTIIEpOJHBIX MaTepUAIOB
IMpoduiapr noaAroTOBKU: XMMHUYECKAsE TEXHOJIOTUS MPUPOJHBIX HSHEPTOHOCUTEIEH U

yIIAEpOAHBIX MaTEPHATIOB

1. HpI/IBe,Z[I/ITe IMPUHIUIINAIBHBIC TEXHOJOTUYCCKUEC CXEMbBI YCTAHOBOK pI/I(bOpMI/IHFa (¢10)
CTallMOHAPHBIM CJIOCM KaTajin3aTopa u HerepBIBHOﬁ pereHepauHeﬁ KaTajinu3aTtopa.

2. IIpuBeaute Mo KOMOUMHUPOBAHHBIX YCTAHOBOK.
3. OObsicHUTE BIUSHUE TEXHOJOTHUYECKUX MapaMeTpOB Ha TIyOHHY THIPOOYHCTKH.

YTBEPXIAIO
« » 202 1.  3as.xageopoii

T'PO3SHEHCKHWI T'OCYJAPCTBEHHBIV HE®TSIHOM TEXHUYECKHUI

YHUBEPCUTET
uMeHn akagemuka M. . MILIMOHIIAKOBA
BUJIET Ne3
JlucuunimHa: Teopuss M TEXHOJOTMM XUMHUYECKUX IIPOLIECCOB IMPUPOIAHBIX

3HepFOHOCHTeHCﬁ " YIIICPpOAHBIX MAaTCPHAJIIOB
HpO(l)I/I.TIb MOArOTOBKH: XMHYECKasi TEXHOJIOTHS IMPUPOAHBIX 3HepFOHOCHTeHeﬁ u

YIIICPOAHBIX MAaTCpHUAIIOB

1. KakoBo MNPUMCHCHUC ITPOAYKTOB KATAJIMTUICCKOTO KPCKUHTA.

2. Knaccudukarus yriei.
3. [IpuBeauTe MPUHIMIIAATBHBIE TEXHOJOTMUYECKUE CXEMbl YCTAHOBOK PH(POPMHUHTA CO

CTallUOHApHBIM CJIOEM KaTaJlu3aTopa u HerepBIBHOﬁ pereHepauHeﬁ KaTaJi3aropa.
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YTBEPXIAIO
« _ » 202r.  3as.xagedpoii

T'POSHEHCKHM I'OCYJAPCTBEHHBI HEOTAHOM TEXHUYECKHM

YHUBEPCUTET
uMenu akagemMuka M. JI. MIIJIMOHIIUKOBA
BUJIET Ne4
Jducnunianna: Teopuss © TEXHOJOTHMM XHUMHUYECKUX IPOLIECCOB MPUPOIAHBIX

SHEPrOHOCUTENIEU U YIIIEPOIHBIX MATEpUAIOB
IIpodpuae mnoaroroBku:XrMHYECKass TEXHOJIOTMS IPUPOJHBIX SHEPrOHOCUTENIEH U

yIIEpOAHBIX MaTEPHATIOB

1. 3amacsl ciaHIEB.
2. JlaiiTe XapakTEpPUCTUKY OTEYECTBEHHBIM KaTalIu3aTOpaM THAPOT€HU3AIMOHHBIX MTPOIIECCOB.

VYKaXuTe uXx KOMIIOHEHTHBIA COCTAaB.
3. Hanuiure OCHOBHBIE XUMUYECKHUE PEAKIINU THAPOTEHOIN3a CEPHUCTHIX, a30TUCTHIX U

KHCIIOPOACOAEPKAIUX COEAUHEHUN HEPTSIHOTO CHIPBS.

YTBEPXIAIO
« » 202r.  3as.xagedpoi

I'POZHEHCKHWI T'OCYJIAPCTBEHHBI HE®TAHON TEXHUYECKUI

YHUBEPCUTET
uMeHu akagemMuka M. JI. MIIJIMOHIIUKOBA
BUJIET Ne5
Jucumninna: Teopuss ¥ TEXHOJOTHMH XHUMHUYECKUX TMPOIECCOB IPHUPOIHBIX

SHEProHOCUTEINIEH U YTIEPOJHBIX MAaTEpUAIOB
[Mpoduiapr noaAroToBKU: XMMHUYECKAss TEXHOJIOTUS MPUPOJHBIX HSHEPTOHOCUTEIEH U

YTJIICPpOAHBIX MATCPHATIOB

1. KakoBo pacrnpenesneHue rpajueHTa TeMieparyp mno peakropam?
2. KakoBo 1ie1eBoe Ha3HaYeHHE KaTaJIuTHUeCKOro KpeknHra? HazoBure 3Tarbl 3BOIIOIUH 3TOTO

nponecca.
3. HpI/IBeI[I/ITC MPUHIUITHAIBHYIO TEXHOJIOTHYCCKYHO CXEMY YCTAHOBKH C'aJIKI/IJ'II/IPOBaHI/IH.

YTBEPXIAIO
« » 202 1.  3as.xageopoii

T'POSHEHCKH T'OCYJIAPCTBEHHBI HEOTAHOMW TEXHUYECKHM

YHUBEPCUTET
uMeHn akagemuka M. /1. MILIMOHIIHKOBA
BUJIET Ne6
JAucuuniinna: Teopuss M TEXHOJOTMH XHUMHUYECKUX MPOLECCOB MPHUPOIHBIX

BHCpFOHOCHTCHeﬁ " YIIICPOAHBIX MAaTCPHAJIOB
HpO(l)I/I.]'Ib MOArOTOBKH: XMHUYECKasi TEXHOJIOTHUS MMPpUPOAHBIX 3HepI‘0HOCI/ITeJ'ICI71 )51

YIJIICPOAHBIX MAaTCpHUAIIOB
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1. KakoBsI 11e71€BO€ Ha3HAYEHUE U 3HAYCHUE MPOLIECCOB THAPOKPEKUHTA HE(YTIHOTO ChIpbs. X

Pa3HOBUIHOCTH.
2. YKaxuTe Mo KayecTBY IPOJYKTOB IIPEUMYILIECTBA KATAJIUTHUECKOTO KPEKMHTIA [TEPET

TEPMHUUYECKUM.
3. [IpuBeaute TpebGoBaHMs K KaTanuzaropam nuomepusanui. CocTaB U MapKku COBPEMEHHBIX

KaTaJau3aTOPOB U30MEPU3ALIHN.
YTBEPX/IAIO

« _» 202r.  3as.xagedpoii

T'POBHEHCKHM T'OCYJJAPCTBEHHBI HEO®TSIHOM TEXHUYECKHM

YHUBEPCUTET
uMenu akagemMuka M. JI. MuIJIMOHIIUKOBA
BUJIET Ne7
JAucuunimna: Teopuss © TEXHOJOTHMM XHUMHUYECKHX MPOILECCOB MPUPOIHBIX

SHEPTOHOCUTENIEN U YTIEPOIHBIX MATEPUATIOB
IIpodpuas mnoaroroBku:XrMHYECKass TEXHOJIOTMS IPUPOJHBIX SHEPrOHOCUTENICH U

YTIEPOJHBIX MaTEPHAIOB

1. KaxoBbI mpUHIIMIIBI BIOOpA CXEMBI ITEPEPAOOTKU.
2. .KakoBbl Ha3HAUYeHUE, 3HAYCHHUE U KJIAaCCU(UKAIUS THIPOKATATUTHUYECKUX MPOIIECCOB.
3. JlaiiTe XapakTEpUCTUKY IIEOJTMTAM U MPOMBIIIIEHHBIM KaTain3aropaM KpekuHra. Kakosa

KpUCTAJJIMYECKAsi CTPYKTYpa LI€0TUTOB.
YTBEPXIAIO

«  » 202 1.  3as.xageopoii

I'PO3HEHCKH T'OCYJAPCTBEHHbBII HE®TSAHON TEXHUYECKUI

YHUBEPCUTET
uMenu akagemMuka M. JI. MIIJIMOHIIUKOBA
BUJIET Ne§
Jncouniamnnaa: Teopuss W TEXHOJOTHMH XHUMHUYECKHUX IPOIECCOB IPHUPOIHBIX

SHEPrOHOCUTEINICH U YTIIEPOTHBIX MAaTEPUAIIOB
IIpopunabr mnoaroroBKM:XuMUYECKas TEXHOJIOTHS HPUPOJHBIX HSHEPrOHOCUTENECH H

YIJIICPOAHBIX MAaTCPpHUAIIOB

1. IlpuBeanTE MPUHIMITNAIBHYIO TEXHOJOTHYECKYIO CXEMY YCTAaHOBKH I'MIPOOYHCTKU
KEPOCHHOBOH (PpakiiK U ee peKUMHBIE TapaMeTphbI.

2. IlpuBeaure NPUHIMIIMAIBHYIO TEXHOJIOTHYECKYIO CXEMY YCTAaHOBKH KaTaJIMTHUYECKON
M30MEpHU3aluH IIEHTAHOB U FeKCaHOB. Ee TEXHOJIIOTHYECKUI PEXKUM.

3. OXapaKTepHSYﬁTC THUIIBI KAaTAJIN3aTOPOB IIPpOoLecCa N30MEpU3aALIUH.
YTBEPXJIAIO

« » 202r.  3as.kagedpoii

T'PO3SHEHCKHWI TOCYJAPCTBEHHBIV HE®TSIHOW TEXHUYECKHWI
YHUBEPCHUTET
uMeHu akagemMuka M. J[. MIULJIMOHIIIUKOBA
BUJIET Ne9
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Jucnuninna: Teopuss M TEXHOJOTMHM XUMHUYECKHUX IIPOLECCOB IPHUPOIHBIX

SHEPrOHOCUTENIEU U YIIIEPOIHBIX MATEPUAIOB
IIpopuae mnoaroroBKu:XyuMHUYECKass TEXHOJIOTMS IIPUPOJHBIX JHEPrOHOCUTENECH U

YIIEpOAHBIX MaTEPUATIOB

1.0Oxapaxrepusyiite BTOPHUYHBIE ITPOLIECCHI.
2. HazoBuTe 0COOCHHOCTH TPOJTyKTOB MPOIIECCOB TEPMOKPEKUHTA?
3. Kak ocymecTBisieTcss TpolecC TEPMOKOHTAaKTHOTO KokcoBaHus? Ero nocromHcTBa u
HesocTaTku?
YTBEPXIAIO
«_» 201 r.  3as.xageodpoti

T'POSHEHCKHM T'OCYJAPCTBEHHBI HE®TSAHOM TEXHUYECKHM

YHUBEPCUTET
uMenu akagemMuka M. JI. MIIJIMOHIIUKOBA
BMJIET NelO
Jducuuniauna: Teopuss © TEXHOJOTHMM XUMHUYECKHX TMPOLECCOB IMPUPOTHBIX

SHEPTrOHOCUTENIEN U YIIEPOIHBIX MATEPUATIOB
IIpodpuas moaroroBku:XrMHYECKass TEXHOJIOTMS IPUPOJHBIX SHEPrOHOCUTENIEH U
YIJIEPOJIHBIX MAaTEPUATIOB

1. UcTtopusi caHLIEBOro MPOU3BOJICTBA.
2. Kak nmpoBoauTCs pereHepanns KaTaiu3aTopoB Mpoliecca KaTaTuTUYECKOr0 KPEKHUHTa.
Pereneparinonnbie XapakTepUCTUKU KaTaIU3aTOPOB U UX YIYYILIEHUE C IIOMOIIBIO MPUCAIOK.
3. KakoB cocTaB karanuzatopoB pudopmunra? [lepeuncaute 3Tanbl COBEPIICHCTBOBAHUS
MIPOMBIIIIJIEHHBIX KaTaJIM3aTOPOB Mpolecca.
YTBEPXIAIO
«_ » 202 1.  3as.xageopoii

I'PO3ZHEHCKHW T'OCYJAPCTBEHHBI HE®TSAHON TEXHUYECKUI

YHUBEPCUTET
uMeHu akagemuka M. JI. MIIJIMOHIIUKOBA
BUJIET Nell
Jncouniannaa: Teopuss W TEXHOJOTHMM XUMHYECKHUX MPOIECCOB IMPUPOIHBIX

SHEPrOHOCUTEINIEH U YTIIEPOTHBIX MAaTEPUAIIOB
IIpopunabr mnoaroroBKM:XuMUYECKas TEXHOJIOTHS MPUPOJHBIX HSHEPrOHOCUTENEH H
yIIAEPOAHBIX MaTEPHATIOB

1. [Ipoananusupyiite 3¢(HeKTUBHOCTH JEHCTBUSI CEPHON U PTOPUCTOBOAOPOTHON KUCTIOT.
2. KakoBO Ha3HauY€HME U ChIPhE MPOLIECCa U30MEpU3AIUU.
3. KakoBo ontuManbsHOE pacnpeseneHrne o0beMa Kataau3aTopa o peakropam?

YTBEPXJIAIO
« » 202r.  3as.kagedpoii

T'PO3SHEHCKHWI T'OCYJAPCTBEHHBIN HE®TSIHOW TEXHUUYECKHWIA
YHUBEPCHUTET
uMeHu akagemMuka M. J[. MIULJIMOHIIIUKOBA
BUJIET Nel2
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Jucnuninna: Teopuss M TEXHOJOTMHM XUMHUYECKHUX IIPOLECCOB IPHUPOIHBIX

SHEPrOHOCUTENIEU U YIIIEPOIHBIX MATEPUAIOB
IIpopuae mnoaAroroBKM:XrMHUYECKass TEXHOJIOIMS IPUPOJHBIX SHEPrOHOCUTEIIEH U

yIIEpOAHBIX MaTEPHAIIOB

1. [IpuBeauTe TpeOboOBaHMs K KaTanu3aropam uzoMepusanuu. CoCcTaB U MapKu COBPEMEHHBIX

KaTaJau3aToOpOB U30MEPU3ALINU.
2. Yrau. [IpoucxoxaeHue yrieu.
3. KaxoBo 1ieneBoe Ha3HaueHHE KaTaIuTUUeCKOTo KpekuHra? HazoBure 3Tarbl 3BOIIOLUHN 3TOTO
npotecca.
YTBEPXIAIO
« » 202r.  3as.xagedpoii

T'POSHEHCKHM T'OCYJAPCTBEHHBI HE®TSIHOM TEXHUYECKHM

YHUBEPCUTET
uMenu akagemMuka M. JI. MIIJIMOHIIUKOBA
BMJIET Nel3
Jducuuniauna: Teopuss ¥ TEXHOJOTHMM XUMHUYECKHX TMPOLECCOB IMPUPOTHBIX

SHEPTrOHOCUTENIEN U YIIEPOIHBIX MATEPUATIOB
IIpodpuas moaroroBku:XrMHYECKass TEXHOJIOTMS IPUPOJHBIX SHEPrOHOCUTENICH U

YTIEPOJHBIX MaTEPHAIOB

1. KakoBo onTuManpHOE pacnpeneicHne oobeMa KaTam3aTopa 1o peakropam?
2. OObsicHUTE BIMSHUE TEMIEPATyphl U KPAaTHOCTU LUPKYISIIIMK KaTalu3aTopa Ha Ka4eCTBO U

BBIXOJI IIPOJTYKTOB KaTAJIUTHICCKOTO KPEKHHTA.
3. CnanueBas cMoJ1a.

YTBEPXAIO
«  » 202 1.  3as.xageopoii

I'PO3HEHCKH T'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKUN

YHUBEPCUTET
uMeHn akagemuka M. . MIILIMOHIIAKOBA
BUJIET Nel4
JducuunianHa: Teopuss M TEXHOJOTHMM XUMHUYECKHX IMPOILIECCOB MPUPOIHBIX

SHEPrOHOCUTEIIEH U YTIIEPOTHBIX MAaTEPUAIIOB
IIpopunbr mnoaroroBkM:XuMUYeCcKas TEXHOJIOTHS TPUPOJHBIX HSHEPrOHOCUTENECH H

YIJIICPOAHBIX MATCPHUAIIOB

1. KakoBo MPUMCHCHUC ITPOAYKTOB KATAJIMTUICCKOTO KPCKUHTA.
2. KakoBbl LEJICBOC HA3HAYCHHUEC U 3HAUYCHUC ITPOLCCCOB T'MAPOKPCKUHI'A He(i)T}IHOFO ChIpbs. Hx

Pa3HOBUIHOCTH.
3. KakoBo ontumanbHoe pacnpeseneHie oobemMa Katajinzaropa 1o peakropam?

VTBEPXJIAIO
« _ » 202r.  3as.xagedpoii
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T'POSHEHCKHM I'OCYJIAPCTBEHHBI HEOTAHOM TEXHUYECKHM

YHUBEPCUTET
uMenu akagemMuka M. J[. MIULJIMOHIIIUKOBA
BUJIET Nel5
Jducnunianna: Teopuss © TEXHOJOTHMM XUMHUYECKHX IMPOLECCOB IMPUPOTHBIX

SHEPrOHOCUTENIEHU U YIIIEPOIHBIX MATEPUAIOB
IIpopuae moaAroroBKM:XrMHYECKas TEXHOJIOIMS IPUPOJHBIX SHEPrOHOCUTENIEH U
YTJIIEPOIHBIX MATEPUAJIOB

1. TloaroroBka yriei k nepepadboTke.

2. JlaiiTe XapaKTepUCTHKY LI€0JIUTaM U MPOMBIIIEHHBIM KaTajau3aTopaM KpekuHra. Kakosa
KpHUCTaJNTNIECKasi CTPYKTYpa I[EOJTUTOB.

3. [IpuBeanTe NPUHLIUIINATIBHYIO TEXHOJIOTMUECKYIO CXEMY YCTAaHOBKHU KaTAIUTUYECKOM
HU30MEpHU3aAllUH ITICHTAHOB U I'CKCAaHOB. Ee Texnonornueckui PEXKUM.

YTBEPXIAIO
« » 202r.  3as.xagedpoi

Kpurtepuu oneHKH dK3aMeHAa:

Ouenka «Hey0061emMEOPUMENIbHO» 6LICHAGNACMCA CIMYOEHMY, ecaAU OaH HeNnoHbll
omeem, TPEACTABISIIOIUN cOO0H pa3po3HEHHbIE 3HAHUS 0 TEME BOIPOCA C CYIIECTBEHHBIMU
omnOkaMu B ompeneneHusx. [IpucyrcTByror (parMeHTapHOCTb, HENOTUYHOCTb H3JI0KEHMSL.
CTyneHT He OCO3HAeT CBS3b JAHHOTO IOHATHUS, TEOPHM, SIBICHUS C JPYTUMHU OObEKTaMHU
IUCUUIUIMHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKpPETHM3allUs M JI0Ka3aTeIbHOCTh W3JIOXKEHHA. Peub
HerpamoTHasl. JlONOJHUTENbHBIE M YTOYHSIOLIME BOMPOCHI IPENoJaBaTels He MNPUBOIAT K
KOPPEKIUH OTBETa CTY/AEHTAa HE TOJbKO Ha MOCTAaBJIEHHBIH BOIPOC, HO U Ha JIPyrue BOIPOCHI
JUCLUIUIAHBL

Ouenka «y0061emeopumenbHo» 6blCMAGIAENICA CHYOCHMY, eClu 0aH HeOOCMAamoyHO
NOJIHBLE U HeOoCmamouno pazeeprymuviii omeem. JIOTMKa W NOCIEIOBATEIbHOCTb H3JIOKEHHUS
UMEIOT HapymieHus. JlomyiieHbl OMMOKM B PACKPBITUM IMOHSTUH, yNOTPEOJIEHUU TEPMHHOB.
CTyneHT He crioco0eH CaMOCTOATENBHO BBIAEIUTD CYIIECTBEHHbBIE U HECYILIECTBEHHbIE IPU3HAKU
U TPUYUHHO-CIEACTBEHHbIE CBS3U. CmydeHm Modicem KOHKpemu3upogams 0000ujeHHbvle
3HAHUA, 00KA3A8 HA NPUMEPAX UX OCHOBHbLE NOJIONACEHUs. MOJLKO C NOMOWbBIO NPEnooasameis.
Peuesoe oghopmnenue mpebyem nonpasox, koppexyuu.

Ouenka «xopouio» 6blCmMagnaemca Cmy0eHmy, eciu 0an NOJHbll, Pa3eepHymylil Omeem
Ha IOCTaBJEHHBIH BOINPOC, MOKAa3aHO YMEHHUE BBIIEIUTH CYILECTBEHHbIC M HECYIIECTBEHHbIE
MIPU3HAKH, TPUYUHHO- CII€ACTBEHHBbIE CBA3H. OTBET YETKO CTPYKTYPUPOBAH, JIOTHYEH, U3JI0KEH
B TepMHUHAX Hayku. OOHAKO O00Onyujenvl He3HayumenbHvle OWUOKU UIU  Heoouembl,
ucnpaeiennvie CmyOeHmoM ¢ NOMOWbIO «HABOOSAUWUX» BONPOCO8 NPENOOABAMEIN.

Ouenka «OMAUYHO» BbICMAGNAEMCA CMYOEHmY, eClu OaH NOJHbI, PA3GEPHYMbIl
omeem Ha TIOCTABJICHHBIM BOIMpPOC, MMOKa3aHa COBOKYMHOCTh OCO3HAHHBIX 3HaHUI 00 oObeKTe,
MIPOSIBIISIONIASCS B CBOOOAHOM ONEPUPOBAHUM MOHATHSIMH, YMEHUH BBIACIUTH CYILIECTBEHHBIE U
HECYIIECTBEHHbIE €ro IpPHU3HAKH, NPUUYMHHO-CIEACTBEHHbIE CBs3U. 3HaHHEe 00 OoOBeKTe
JIEMOHCTpPUpYETCsl Ha (POHE MOHMMAHMS €r0 B CHCTEME JaHHOM HayKH U MEXKIMCUUIUIMHAPHBIX
csizeil. OTBeT (popMynUpyeTcst B TEPMUHAX HAYKH, M3JI0’KEH JIUTEPATYPHBIM A3BIKOM, JIOTHYEH,
JI0Ka3aTeleH, 0eMOHCMPUPYem agmopCKyr0 NOZUYUIO CIYOeHmdA.
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TEMbI CEMHUHAPOB, COOBII_[EHI/II?'I
Tao6auua 4

T/J:l‘g TeMblI 1J151 CAMOCTOATEIbHOI0 H3YYeHHUSs

1 [Ipumenenne mporecca TEPMHUECKOTO KPEKHMHra TIOJA  JaBICHHEM B
KOMOWHUPOBAHHBIX CXeMaX COBPEMEHHOU HedTenepepadoTKu

) [lepcrieKTHBBI ~ BHEAPEHUS  TEXHOJIOTHA  HENPEPHIBHOTO  KOKCOBAHHS B
OTEUECTBEHHYIO He(TenepepaboTKy

3 [TpoMBbInIUTEeHHBIE YCTAHOBKU THAPOTEPMUYECKHX MTPOLIECCOB

3 CBepXKpEeMHE3EMHBIC T[COJTUTHI

4 Oco0eHHOCTH pereHepaluy KaTalu3aTopoB KPEKHUHIa OCTATOYHOTO ChIPbs

5 OTeuyecTBEHHBIE YCTAaHOBKH KAaTAIMUTUYECKOTO pPU(GOPMHUHTA C HEMPEPBIBHOM
pereHeparyeil Karaamsaropa

6 [TpuMeHeHre HOHHBIX KUIKOCTEH B Ka4eCTBE KaTaIH3aTOPOB AIKUIMPOBAHUS

7 KoHCTpYKIIMM peaKkTOpPHO-pEreHepaToOpHOTO OJIOKa COBPEMEHHBIX YCTaHOBOK
KaTaJIMTHIECKOTO KPEKUHTa

8 [TpuMeHeHre Ta30B KaTATUTHYECKOTO KPEKUHTa B HETEXUMHUIECKOM CHHTE3e

9 [Tepcnexktursl npumeneruss MTBD B cocTaBe TOBapHBIX OCH3MHOB

10 [IpuMeHeHne CKMIKEHHBIX Ta30B JIsl IPOU3BOJICTBA BOCOKOOKTAHOBBIX I00ABOK

11 | CnanneBas cmona. Coctas. [lepcniekTHBHBIC HAITPaBICHUS UCIIOIH30BAHUS

12 | TexHONOTHS U YCTAHOBKH TEPMOKATATUTHYECKOU TTepepabOTKH yriien

KOMILIEKT 3AIAHUAM 1151 BBINOJIHEHUSI
KYPCOBOI'O IIPOEKTA
1. CoBpemMeHHOE COCTOSIHME MpoLiecca U MPOEKT YCTAHOBKU HENPEPhIBHOIO KOKCOBAHUS

He(bTSIHBIX OCTAaTKOB.

2.Anamms HeﬁCTBYIOHIHX YCTAHOBOK A€apoOMaTu3aliluu KEPOCUHOBLIX Cl)paKI_II/II/I H IIPOCKT

YCTaHOBKH MOBBIIICHHO MOIIHOCTH.

30630p COBPEMCHHBIX IMTPOMBIINIJICHHBIX YCTAHOBOK 'MAPOKPCKHUHI'A U IIPOCKT YCTAHOBKU
TUAPOKPEKUHI'da BAKYYMHOI'O ra3ons.

4, HpOGKT YCTaHOBKHU T'HAPOKPCKHUHI'a BBICOKOBA3KOTO MACIIAHOI'O ChIPbA.

5.063013 MPOMBIINIJICHHBIX YCTAHOBOK U PACUCT OJoka FI/I,[[pOFeHI/BaI_II/IOHHOI\/'I MNOATOTOBKHU

He(pTSIHOl"O ChIpbA JIA KaTAJIUTUYCCKUX TPOUCCCOB.

Kpurepun oneHku:

0uem<a «omJjiudHoO)»ebicmaeiaemca cmydeumy, €CIIM BBIIOJHEH KauyeCTBEHHBIN
IIPOCKT, COOTBCTCTBYIOU.II/II\/'I BBIJIAHHOMY 3a/IaHUI0: TCOPETUYCCKUC OCHOBLI ITPOLIECCAa OTPAKCHBL
IIOJIHOCTBIO, 000CHOBaHa TCXHOJIOTHYCCKas cXema nponecca, JaHbl HCO6XOIII/IMBIC
XapaKTCPUCTUKU CbIpbd W TMPOAYKTOB IIpoIecCCa, IMPOU3BCIACH TEXHOJOTNYECKUM pacueT
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yKa3aHHBIX B 3aJaHUM anmaparoB. B W3J0XKeHWM MaTepuaiga MPOCICIKUBACTCS YETKas
CTPYKTypa, JIOTHYECKasl MOCIEA0BATEILHOCTh, OTPAXAIOMIasi CYITHOCTh PACKPBIBAEMOW TEMBEI.
CryneHT cBOOOJHO ameupyeT TepMuHamu Hayku. CrocoOeH OTBETUTh Ha JIOTIOJHUTEIILHBIC
BOIIPOCHI IO TEME MTPOCKTA;

OueHnka «xopouio»8viCmagnAemca CnmyoeHmy, €Ciii BHIIIOJIHEH Ka4eCTBEHHBIN MPOCKT:
TEMa XOpOLIO pacKpbiTa M  MPOU3BEICHBI IIPABWIbHBIE pacyeThl ammnapaToB. B pabore
MIPOCIIEKHUBACTCS YETKAsA CTPYKTYpa M JIOTHUECKAsl TOCIEI0BATEIBHOCT U3JIOKEHHUS MaTepraa.
CryzmeHT cBOOOHO ameumpyeT TepMUHaMu Hayku. OHAKO Ha JOTOJHHUTEIBHBIC BOTIPOCHI I10
TeMe nokiazaa (1-2 Bormpoca) oTBEYaeT TOJIBKO C IOMOIIBIO MPENoaBaTes.

Ouenka «y00671emeopumMenbHO»8bICHABNACHCA CHYOeHmYy, €CIN  BbIIOJIHEHHBIN
MPOEKT HE IIOJIHOCTHIO COOTBECTBYET BBIJAHHOMY 3aJaHHMIO: TEMa XOPOIIO pAacCKphITa W
MIPOM3BEACHBI IPAaBUIIbHBIE pacyueThl anmnapaTtoB. B pabore npociexuBaercs 4yeTkasi CTpyKTypa U
JIOTHYECKasi TOCIIE0BATENIFHOCTh M3NIOXKeHHsT marepuaia. CTyIeHT CBOOOTHO areuiupyer
TepMUHaMH Hayku. OJHAKO Ha JIOTIOJIHUTENIBHBIE BOMPOCHI MO TeMe aokimana (1-2 Bompoca)
OTBEYAET TOJBKO C IIOMOIIBIO MPETIOAABATEIS.

Tembl pedepatoB, 10KJIaT0B
Karanutnueckuit nuposan3 6eH3MHOBOM (paKIHH.
buiieonMTHRIE KaTAIU3aTOPBI.
[lepcriekTHBEI BOBJICUEHHUS B KATAJTUTHUECKYIO TIepepabOTKy MOJTMMEPHBIX OTXO/I0B

o

CpaBHUTENbHBI  aHATU3  YCTAHOBOK  KaTaJUTHYECKOro  pUPOpPMHHra  Ha

CTAllMOHAPHOM U TOJBUKHOM CJIO€ KaTalnu3aTropa.

5. CpaBHHUTENBHBIM aHAIU3  TMPOMBINIJIEHHBIX  TEXHOJOTHH  TBEPIOKHCIOTHOTO
AIKWJIMNPOBAHMUS.

6. CoBpeMeHHbIE KaTalu3aTopbl TUAPOTEHU3ALNOHHBIX MTPOLIECCOB

7. TlepcnexkTuBBI MpUMEHEHUSI YX(PUPOB U CIUPTOB B COCTABE TOBAPHBIX OCH3MHOB.

Kputepuu oueHKH 32 caMOCTOATEJILHYIO padoTy CTyleHTa:

Ouenka «Hey0061emeopumeIbHO» - TIOATOTOBICH HEKAYECTBEHHBIM JOKIIAJ: TeMa
packphiTa, OJHAKO B W3JIOKEHUH JIOKJIaJa OTCYTCTBYET 4YeTKas CTPYKTypa, OTpaKkaromias
CYIIIHOCTh PacKpbIBAEMOU TEMBbI, CTYJICHT HE OCO3HAET POJIb M MECTO PAaCKPhIBAEMOI0 BOIIpPOCa B
o0I1eit cxeme MepCeKTUBHBIX IMPOIECCOB HedTenepepadboTKu;

Ouyenka «yooenemeopumenbHo» - TMOATOTOBICH KaU€CTBEHHBIN OKIA: TeMa XOPOIIO
packpbiTa, B M3JIOKEHHHM JOKIaJga MPOCISKHUBAETCA 4YeTKas CTPYKTypa, JIOTHYecKas
MOCJIEIOBATEIbHOCTh, OTpaXKallllasg CYI[HOCTh pacKkpbiBaeMoi Tembl. CTyIEHT XOpOIIOo
amneyupyeT TepMuHaMu Hayku. OJHAKO 3aTPYIHSETCS OTBETUTH HA JOMOJHUTENbHBIE BOMPOCHI
o Teme Jokiana (1-2 Bompoca).

Ouyenka «xopowio» - TOATOTOBJICH KAY€CTBEHHBIN JOKJIAJ: TeMa XOPOIIO PACKPHITA, B
W3IIOKEHUU JIOKJIa/la TIPOCIIEKUBACTCS YETKash CTPYKTypa IOTHYECKas IMOCIIeI0BATEIbHOCTD,

oTpaxaromiass CYIIHOCTb paCKpBIBaCMOﬁ TCMBI. CTy,I[eHT CBO60,Z[HO arneJuImpyeT TCpMHUHAMU
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Hayku. OJIHAKO Ha JIOIIOJIHUTENIBHBIE BOIIPOCHI IO TeMe Aokiaza (1-2 Bonpoca) 0TBEYaeT TOJIBKO €
MOMOIIIBIO TIPETIOIaBATEIs.

Ouenka «omauynoy - MOATOTOBIICH KAYECTBEHHBIN JOKJIAJ: TEMa XOPOIIO PACKPHITA, B
W3JI0KEHUH JIOKJIaZia TPOCIE)KHUBACTCS 4YeTKash CTPYKTypa JIOTHYECKas IOCIIEA0BATEILHOCTD,
OTpaXKaoIasi CYHIHOCTh pacKpbiBaeMOW Tembl. CTyIeHT CBOOOJHO ameiiupyeT TEepMUHAMHU
HAyKH, IEMOHCTPUPYET aBTOPCKYIO mo3uiuio. Crioco6eH OTBETUTH Ha JIOTIOJIHUTELHBIE BOTIPOCHI

10 TEMC AOKJIaaa.

Hroropas OIICHKa 3a OK3aMCH BBICTaBIIACTCA C Y4€TOM OLICHKH 3a

CaMOCTOSITENIbHYIOpa0OTY.

19



