MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B.JIB.02.02 [IOKYMEHT MOAMNMUCAH
(undexc Oucyuniumsl) SJIEKTPOHHOW NOAMNCbIO

CepTtuchukat: 0104C9930041AF69884C90A90063ED2DBD
Bnapeneu: Kpasuosa MapuaHHa BuktopoBHa
HencteuteneH: ¢ 02.11.2022 go 02.11.2023

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Karanu3, kaTajJuTndeckue NPouecchl U peaKkTopbl

(HauMeHo8aHUe OUCYUNIUHDBL)

I10 HAINPaBJICHUIO MOATOTOBKH (CHEUAIILHOCTH)
18.03.02 Duepro-u pecypcocbOeperaroiue nporecchl B XUMUYECKOM TEXHOIOTHH, He(hTEXUMHUH U
OMOTEXHOJIOTHH

HAIPABICHHOCTH (TIPOQWITB )/CIIeIIU A3
PanronaibHOE HCIIOTB30BAHUE YHEPTETHYCCKUX U CHIPHEBBIX PECYPCOB

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2020
Oo6mas Tpynoemkocts: 7 3E

Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

CemecTp 7

@®opma KOHTPOJIsI | DK3aMEH Hroro
Bun 3ansaruit
Jlexumn 34 34
JlaboparopHsbie 18 18
[TpakTuyeckue 18 18
PykoBocTBO: KypcoBbie paboThl (tipoekTsi) / PI'P
[TpomexyTouHas arTecTanus 0,35 0,35
KonraktHas pabota 70,35 70,35
CamocTosTenpHas padora 146 146
KonTtpons 35,65 35,65
Hroro 252 252




Pabouyto mporpammy coctaBui(u):

Crapumuii mpernojaBaTelib, yU€HOE 3BaHUE OTCYTCTBYET, yUeHasl CTeleHb OTCYTCTBYeT, llleBuenko
10.H.

(Oondicnocms, yuernoe 36anue, cmenetsb, @amunus U.0.)

(OondcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

Vv OtcyTcTBYET

Penensent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

PaGouas mporpamma aucuuminHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro miana
HanpaBieHus: oaroroBku 18.03.02 DHepro-m pecypcocOeperaronme nporecchl B XUMUYECKOU
TEXHOJIOTUH, HEYTEXUMHUH U OUOTEXHOJIOTUU

Cpok neiicTBus padoueii mporpaMMebl AMCUHUILIHHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanuu kadenps
«XUMHUECKasi TEXHOJIOTHS U pecypcocOepekeHre»

(mporokon 3acemanust Ne 2 ot «19» cenrsops 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp OCBOGHMS AUCHUIUIMHBI — CQOPMHUPOBATH Y CTYJACHTOB TIPEJACTABICHUS O
IIPOMBILUICHHBIX KAaTAIUTUYECKUX IIpOLlecCaxX, IPUMEHSAEMBIX KaTaau3aropax M peakTopax
XUMUYECKUX TEXHOJIOTHH.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCIUTITMHBL W TPAKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas JUCIUILIMHA:
«O0Omas  xuMHU4Yeckas TeXHoJorws», «MoaenupoBaHue U ONTUMHU3ANUS  JHEPro- W
pecypcocOeperaromux IpoleccoB B XUMUUYECKON TEXHOJIOTHH, He(PTEeXUMHUHM U OMOTEXHOJIOTHH .

JIMCIMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JTAHHOM TUCIUIUIMHBI HEOOXOIMMO KaK
IIPEALIECTBYIOIIEE: «lIpoekTupoBanne SHEpropecypcocOeperaronmx TEXHOJIOTHI,
«IIpepaunnomMHas NpaKTUKa.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTPOJIUpYyeMbIe Mupuxaropst uocnimemm I[InanupyemMble pe3yJbTaThl
KOMIIETeHIH U KOMIETEHIHH o0yueHust
(KOZL 1 HaHMEHOBaHIE) (Ko ¥ HAMMEHOBAHUE)
OIIK-3- cnocoOHOCTBIO - 3HaTh:
HCIIO/IL30BAaTh OCHOBHEIE — (UBHKO-XMMHYECKHE
€CTECTBEHHOHAYYHbIC 3aKOHOMEPHOCTH
3aKOHBI JIs1 IOHUMAaHHUS aJICOPOITMOHHBIX i
OKPY’KaIOIIEeTr0 MUpPA U KaTAJATHYECKUX SBJIIEHUH U
SBIICHUH TIPUPOIBI WX MPUPOLY;
— OCHOBHEIC pOOIeMbI u
3aJa4d KaTaaus3a.
YMmeTs:
— OIHCHIBATH MeXaHU3MBI
KaTaJIUTHYECKUX pPeaKkuil Ha
puMepe KUCJIOTHO-
OCHOBHOT'O KaTajimsa u
OKHCJIUTENHHO-
BOCCTAHOBUTEILHOT'O
KaTajau3a.
Bnanets:
— TIOHATUUHBIM  alaparoM M
TEOPETUICCKHUMH
TIPE/ICTABICHHUSIMH KaTalln3a.
ITK-5- TOTOBHOCTBIO 3HaTh:
000CHOBBIBATh — METOJBI aHaan3a
KOHKPETHBIE TEXHHUYECKHE aJICOPOITMOHHBIX i
perieHus: mpu pa3padboTke KaTaJTUTHYECKHUX TPOIECCOB.
TEXHOJIOTHYECKUX YMmeTs:
MPOLECCOB; BBIOUpAThH — AHAJIU3UPOBATH u
TEXHUYCCKHE CPEACTBA H OpPraHU30BbIBATH paboty
TCXHOJIOT'HH, KaTAJIMTUYECKUX PEAKTOPOB B
HallpaBJICHHbIC Ha pexume cOepexeHus




®opmMupyembie U

I/IH)II/IKaTOPLI JOCTHIKCHUSA

KOHTPOJIpyeMble . Ilnanupyembie pe3yabTaThl
Konlq)neT::{yunu KOMIIETEHIHIH pyoﬁyqelfnﬂy
(Ko 1 HAUMEHOBAHME)
(ko1 1 HAUMEHOBAHME)

MHUHUMHU3AIUAIO MaTepUAIbHBIX u

AHTPOIIOTE€HHOIO SHEPreTUYECKUX PECYPCOB.

BO3JCHCTBHUSI Ha Biagers:

OKPY’KaIOILYIO Cpeny —— HaBBIKAMH 000CHOBaHUS
BbIOOpa  KaTalM3aTOpoOB H
pPEaKTOPHBIX  YCTPOMCTB Ha
HOBBIX M JCHUCTBYIOLIUX
MIPOMBIITUICHHBIX 00BEKTaX.

I1K-14 CITOCOOHOCTBIO 3HaTh:

MPUMEHSTh COBPEMEHHBIE — COBpPEMEHHbIC METO/IbI

METO/IbI HUCCIIEI0OBaHUS HCCIICIOBAHUS

TEXHOJOTHYECKUX TEXHOJIOTHYECKUX MPOILIECCOB

IIpOLECCOB MU IIPUPOIHBIX YMeTh:

Cpen, HCTI0IB30BATh — WCINOJIB30BaTh  COBPEMEHHBIE

KOMIIBIOTCPHBIC CPCICTBA KOMIIBIOTEPHBIE CpEeACTBa IPHU

B Hay4qHO- o0paboTke pe3yabTaToB

HUCCIICA0BATCIIBCKOU SKCIIEPUMEHTOB.

pabote Brnaners:

— METOJIaMU  PETUCTpALlMU U

00paboTKH pe3yIbTaToB
XUMHYCCKUX SKCIICPUMCHTOB.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

o0beMa 1 pazMepa mop ajcopOeHTa.

. KOHTPOJIA
Mopnyas (pa3nein) BUPIII HaHMeHOBamfe TEM 3aATHTHH Cemectp Obnem, Bbanusbl | UHTepakTHB, 4.| (HAHMeHOBaHUe
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI 0
cpeacrsa)
Moayas 1. Jlexmus Nel BBeaenne 7 2
A icopO1si, ee poJib Baxuelmne DOHATUS W TEPMUHBI
B KaTaJluze Karanusza. AKTUBHOCTb, CEJIEKTHUBHOCTb
U yzieabHasi HOBEPXHOCTh F'€TEPOreHHBIX
KaranuzaropoB. OOmmi  MexaHHU3M
KaTaJIMTHYeCKoro aeucreus. Karamus un
XMMHUYECKOE paBHOBECHE.
Jlexuus Ne2 AncopOuus, ee poJib B KaTajnse 7 4
DU3NKO-XUMUYECKUE OCHOBBI
aZIcopOoIuu. Bust azcopoIuu.
ITonBUKHOCTD a7COPOLIMOHHOIO  CJIOSL.
CkopocTh ¥ Bpemsi  ajcopOIuu.
N3otepma ancopbumm Jlanrmiopa wu
BBIBOJIbI M3 HEE MTPOUCTEKAIOIIIHE.
JlaGopatopuass  |OmpeneneHre TEIIOTH aACOPOIIU 7 4 Otyet mo
pabota Ne 1 mabopaTopHOii
pabote No 1
[IpakTnueckoe  |SIBeHME KanmWUISIPHOW KOHJACHCAIUH. 7 2 Otyer no
3ansTre Ne 1 VpaBuenne KenbpBuna. Haxoxnenue PaKTUYECKOMY

sagaTuro Ne |




DopMBbI TEKYLLET0

N KOHTPOJIA
Mopnyas (pa3aen) BUPIII HaHMeHOBamfe TEM 3aHITHH CemecTtp Obnem, Bbaanbl | UnTepakTuB, 4. (HAaUMeHOBaHHeE
y4eOHoii padoThI (yuedoHoO¥ padoThI) u.
OLI€eHOYHOI0
cpeacrsa)
Jlexmust Ne3 JHepreTHKa puznyeckoi u 7 4
XUMHUYECKOH a/IcopOuuun
XemocopOrus. CrneriupuaHOCTh
(bU3NIECKON U XMMHYECKON aacopOIu.
MeTob1 OnIpeiesieHns TUIIa aCOPOIUH.
DHepreTuyecKue B3aMMOOTHOIIICHHS
(dbuzndeckoi azcopoIumn u
XeMOCOPOIUU. DHEPTHs aICOPOIIHH.
Jlexmus Ne 4 OO0uue 3aKOHOMEPHOCTH U 7 4
ocodenHocTH TP Py3nn
[Ipaktuueckoe | LleonuTconep:xaline KaTaanu3aTopbl 7 2 Otuer o
3ansTHe No2 KpPEKHHTA, POJIb MATPHIIBI. MPAKTHICCKOMY
Apomaruzanus npu KpeKuHre. 3aHsTHIO Ne 2
[Ipaktnueckoe |['mapomuHamuka mporecca B peakTopax 7 2 Otuer o
3aHsATHEe Ne3 CO CTaHJApTHBIM CIIOEM KaTalln3aTopa. MPAKTHICCKOMY
[IpononsHas u nonepeunas AUPPy3us. BaHsTHIO No 3
Mopyasb2. Jlextus Ned OCHOBHBIE TEOPHUH KaTAJIN3a 7 4
(OCHOBHBIE TEOPUH
KaTanm3a
JlaGopatopuass  |Jlerumpartarus THIOBOTO CITUPTA 7 4 Ortuer o
pabota Ne 2 mabopaTopHOii

abote No 2




DopMBbI TEKYLLET0

. KOHTPOJIA
Mopnyas (pa3nein) BUPIII HaHMeHOBamfe TEM 3aATHTHH Cemectp Obnem, Bbanusbl | UHTepakTHB, 4.| (HAHMeHOBaHUe
y4eOHoii padoThI (yuedoHoO¥ padoThI) u.
OLICHOYHOI 0
cpeacrsa)
[Ipaktnueckoe  [Moaynb Tune. @akrtop 3ppekTuBHOCTH 7 2 Otyer mo
3ansatue Ne 4 paboThl 3epHa KaraiuM3aropa M €ro PaKTUIECKOMY
B3aUMOCBsI3b C MojtyJieM Tue. 3anHATuio Ne 4
Jlexuust Ne 5 OCHOBBI ~ CHHTE€3a  IPOMBILIUICHHBIX 7 4
KaTaJn3aTopoB
[IpakTnueckoe  |AHayin3 cTaaui IIPOTEKAHUs 7 2 Otuer 10|
3aHsTHE Ne 5 XMMHUYECKON pEaKLUu Ha MOBEPXHOCTH [PaKTHYECKOMY
reTepOreHHoro  KoHrtakrta. [Ilpuunna 3aHATHIO No 5
YCKOPEHUsI XHMHYECKOM peakuuu Ha
reTepOreHHOM KaTaJln3aTope o
CPaBHEHHMIO C TOMOI€HHBIM. SIBIeHME
KOMIIEHCHOHHOTO  3(ddekra,  Tera-
TeMIeparypa.
Jlexnusg Ne 6 Karanus Ha cmmaBax 7 4
JlaGopatopuast  |OmpeneneHue yneabHOW TOBEPXHOCTH 7 4 Otuer To|
pabota Ne 3 KaTaJn3aTopoB mabopaTopHOii
abote Ne 3
Jlexuus Ne 7 Karanuzaropsr KHCJIIOTHOOCHOBHOT'O 7 4
THTIA
JlaGopatopnass  |Omnpenenenue KHCIIOTHOCTH 7 4 Otuer no
pabota Ne 4 KaTaau3aTopoB mabopaTopHOi

abote Ne 4




DopMBbI TEKYLLET0

N KOHTPOJIA
Bun HaumenoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3nein) . . Cemectp Bbanusbl | UHTepakTHB, 4.| (HAHMeHOBaHUe
y4eOHoii padoThI (yuedoHoO¥ padoThI) u.
OLI€eHOYHOI0
cpeacrsa)
IIpakTtnueckoe  |PacyeT XUMHMYECKOH SKCEpPruu st 7 2 Otuer 1o
3ansaTue Ne 6 pa3HbIX BELIECTB oTcyeTa u [IPAKTUYECKOMY
TEMIIepaTypbl OKPYXKaIOLIEl Cpebl BaHATHIO No 6
IIpomesxyTodHast 7 035 [IpomexxyTouHbIi
aTTecTanus ’ ) } TecT
Monayas 3 Jlexrust No8 PeakTopHble ycTpoiicTBa, 7 4
PeakTopHble TUIPOJIMHAMUKA, TETNIOMACCOIEPEHOC
ycTpouncTsa Jlexmust Ne9 OCHOBHBIE MOJEIIN KaTAIINTHIECKUX 7 4
peaKTopoB.
[Ipaktuyeckas  |OCHOBHBIE TOJXOBI IPU pacueTe 7 2 Otuer no
pabota Ne7 PEaKIMOHHBIX aIapaToB [PAKTHYECKOMY
3aHsATHIO No 7
[IpakTueckoe  |ABTOTEPMHYECKHE PEAKTOPHI C 7 2 Otuer no
3aHaTue Ne8 00BEMHBIM U KaTaTUTHYECKHM PaKTHYECKOMY
3a)KMTaHHUEM ChIPbs. PeakTopsl 3aHsTHIO No 8
Tpex(a3zHOro KUMSIIErO CIOA.
[IpakTnueckoe  |3aBUCHUMOCTh CKOPOCTH 7 2 Otuer no
3aHsTHE Ne 9 TEIUIOBBIIETICHUSI OT TEMIIepaTypsl U MPaKTUYECKOMY
CKOpPOCTH TEIIOOTBOJA. 3aHsATHIO Ne 9
JlaGoparopHast  |MToroBoe 3aHsTHE 7 2 Otuer no
pabota Ne5 nmabopaTopHOit

padote Ne 1-Ned




DopMBbI TEKYLLET0

N KOHTPOJIA
Bun HaumenoBanue TeM 3aHATHH Oo0nbem, P
Mopnyas (pa3nein) . . Cemectp Bbanusbl | UHTepakTHB, 4.| (HAHMeHOBaHUe
y4eOHoii padoThI (yuedoHoO¥ padoThI) u.
OLI€eHOYHOI0
cpeacrsa)
CamocrositensHa |[loaroroBka OTYETOB MO MPAKTHYECKUM 7 146
s paboTa. 3aHATHSM W JIAOOPATOpPHBIM padoTam.
N3ydenue TeopeTnueckoro MaTepuaa.

[ToaroroBka k 36,5
JK3aMEHY

Hroro: 252




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Ipu

pcain3annun AU CHUITIIMHBI mpeamnojaaracTcsa HCIIOJIBb30BaHUC TEXHOJIOTHI

TPAIUIIMOHHOTO OOYUCHUS: JICKITUH, TPAKTHYCCKHUE 3aHATUS. JICKIIUU C AIeMEHTaMU JTUCKYCCHUH, C
UCIIOJIb30BAaHUEM TEXHOJIOTUH Pa3BUTHS KPUTHUYECKOTO MbliuieHus. [lpakTuueckue 3aHsATHS C
00CYKJIEHUEM PE3yNIbTATOB ACATEIbHOCTH.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

BreimonHeHne TPAKTHYECKUX 3aHATUW JOMKHO OBITh O(OpMIIEHO B TETpagu s
MPAKTUYECKHUX paboT, M BKIIOYATh B ceO:

1.
2.
3.

4.
5

HaunmenoBanue u BapuaHT pabOTHI.

HcxonHble JaHHBIE.

TexHonornueckass cxema (ammapaTHasi cxema), HapUCOBaHHasl C HCIOJIb30BAaHUEM
IIPOrpaMMHOr0 00ecreueHusl.

Onucanue npeanaraéMoro peeHus.

OO11ee 3akiII0YeHUE 110 pe3ysbTaTaM padoThlI.

BrimonHenue n1abopaTopHbIX pabOT: OTYET MO JabopaTOpHOW paboTe MOKEH OBITh
opOpMIICH B COOTBETCTBHH C TpeOoBaHUsSMU. [Ipy MOATOTOBKE K 3alUTE CTYIACHTY H3y4YUTh
KOHTPOJIbHBIE BOIIPOCHI.

BOHpOCBI AJIAA CAMOCTOATEC/IBHOI0 M3YYCHU S

1.

HpOMLIH_IJ'IeHHBIC KaTaJIn3aTOPbI THAPOrCHU3alIOHbIX IIpoueccoB B

HedrenepepaboTKe ¥ HEPTEXUMUH.

Noookrwd

Jle3akTHBaNMs KaTaIM3aTOPOB B KATAIUTUYECKUX PEAKTOPAX.

MeToap! HCCIeJOBaHUS COCTaBa U CTPYKTYPHI MOBEPXHOCTH KaTallN3aTOPOB.
CrpyKkTypa MexaHH4YeCKHX KaTaau3aTopoB. Kiacteps.

3aKOHOMEPHOCTH MMOA00pa KaTaau3aTOPOB [T pa3HbIX peaKIuil.

Cunte3 @umepa — Tpornia, KOHCTPYKIHS pEaKTOPHBIX YCTPOMCTB.
PeaxTophl CMHTE3a METaHOJIA U TIOJIyYEHUE U3 HeTro OeH3MHA.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
OIIK- 3 OTueThl 10 NMPAKTUYECKUM 3aHATHAM Nol -
9, otdersl MO 1aOOPATOPHBIM padoTaM
Nel-4.
Bonpocs k 3x3ameny Nel-Ne58.
7 ITK-5 OTyeThl 10 MPAKTUYECKUM 3aHATHAM Nol -
9, oTdersl MO NabOpaTOpPHBIM paboTam
Nel-4.
Bonpocs k ak3ameny Nel-Ne58.
7 [1K-14 OTyeTsl 0 MPAKTUYECKUM 3aHATUSIM Nel -
9, oT4erhl MO IAabOPATOpPHBIM paboTam
Nel-4.

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUualibl, H606X0}1HMBIC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. TunoBble NPAKTHYECKHE 32 JAHUS
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

IIpakTnyeckoe 3ansaTue Ne 7
OcHoOBHbIE MOIXO0AbI NPH pacyeTe PeaKIMOHHBIX ANIMAPATOB

He.]'lb paﬁoTbI: MOJIYYCHHUEC MMPAKTUICCKUX HABBIKOB pacuc€Ta pCaKIIMOHHBIX allllapaToB.
3a/1aﬂne: OIPEACIIUTE MPOU3BOAUTCIIBHOCTD PCAKTOPA

Hcxoanblie JaHHbIE:

— romMoreHHas xxujkogasHas peakus tuna A+B—R+S nporekaer B PVB;
—KOHCTaHTa CKOPOCTH peakiuu 4.8-10—2 m> / KMoTbXceK;

— HavaspHble KoHNneHTpanuu Bemects CA,0 = CB,0 = 7-10—2 kmomns/m;

— KOHIIEHTpAIIUs BENIECTBA A Ha BBIXOJIE M3 peakTopa pasHa 1,4-10—2 kmomb/m?,;
— 06BseM peakTopa Vp = 0,2 M°.

Kpurepum ouenku:
OreHka «3auTe€HO» BBICTABIIAETCS CTYAEHTY, €CIIM OT4YeT O(QOPMIIEH B COOTBETCTBHH C

TpeOOBaHUSIMHU, YKa3aHHBIMU B YIEOHO-METOAMYECKOM IMOCOOHH, CIACIaHbl HEOOXOIUMBIE BHIBOJIBI.
CTyaeHT npaBuIbHO OTBEYAET HA JIBa KOHTPOJIBHBIX BOIIPOCA.

OHCHKa «HE 3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIU pacy€T INPOU3BEIACH C OHH/I6KaMI/I, HE B

COOTBETCTBUH C TPEeOOBAaHMSMH, YKa3aHHBIMH B y4eOHO-METOJMYECKOM ITIOCOOWH, CTYACHT HE B
COCTOSAHUH IPOKOMMCHTHUPOBATH XOI pa6OTBI n €€ pe3yibTaTbl, OTBETUTH HAa KOHTPOJIBHBIC
BOIIPOCHI.

IIpomMe:xxyTouHOE aTTecTaus (TECTUPOBAHUE)

1 CHIKeHre SHeprUH aKTUBAIIMH FeTepOreHHO-KaKTATUTUYECKON peaKiuy 3aBUCHUT:

a) OT KOJIMYCCTBA AKTUBHBIX LCHTPOB,

0) OT TETUIOTHI XEMOCOPOITNY UCXOTHBIX MOJIEKYIT;

B) OT PHEPTUM 00Pa30BaHUS TPOMEKYTOUHOTO KOMILIEKCA HA ITOBEPXHOCTH KaTallu3aTopa.
2 OCHOBHOM BKJIaJl B SHEPTUIO MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUS BHOCST:



a) OPUCHTAI[MOHHBIE CHJTBI;
0) TUCTIEPCUOHHBIC CUJIBI;
B) UHAYKIIMOHHBIC CHIIBI.
Nr.n



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 7_
Ne
Bomnpocskl k 3K3aMeHy
n/n

1. | OcHOBHbIE IOHATHS U ONPECIICHHS B KaTalu3e (aKTUBHOCTh, CEJIEKTUBHOCTD U T.1I.).

2. | AacopOuus u ee poib B Katanuze. Cuibl, TeHCTBYIOMKE IpU GU3NUECKO aicopOIuu.

3. | Xemocopobuus. [Tpumepsr xeMocOpOMPOBAHHBIX KOMIUIIEKCOB.

4, | TepmoarHAMHKA U SHEPreTHKa GU3NUYECKON U XUMHUECKOH a/icopOIuu.

5. | Buemmnss muddysus. Meronsl ycrpaneHnus: BHemHe 1M () y3HOHHOTO TOPMOKEHUSI.

6. | [lpumepsr wWcmoNb30BaHUsS BHEMIHEAU(PPY3HOHHOW OOJACTH B MPOMBIIUICHHBIX
npoleccax.

7. | Buyrpennsis auddy3us, ee BUIAbI M XapaKTepHUCTUKA. KpUTEpUU OLEHKH HaIHYUs
BHYTpUAN(PDY3NOHHBIX 3aTPyTHEHUI.

8. | Bumpl BHyTpeHHedl auddy3uum U METOAbl YCTpaHEHHUS BHYTpUIUGD( Y3HOHHOTO
TOPMOKEHHS XMMHUECKOI0 IIpoLecca.

9. | BuyrpuaunddysnonHoe TOpMOKEHUE U BHYTPEHHUN Pa3orpeB KaTaln3aTropa.

10.| daktop 3pdexTuBHOCTU PAOOTHI 3epHA KaTanu3aTopa, MOayab Tuie

11.| Ctaguu reTeporeHHO-KaTaJIuTUYeCKoW peakuuu. Kaxymas © HCTUHHAs dHeprus
AKTHBALIUU.

12.| Ilpuumnnbl, OOYCIOBIMBAIOIINE YBEIWYEHHE CKOPOCTU TI'€T€POreHHOKATAIUTHUECKON
peakLuy 0 CPAaBHEHHIO C TOMOT€HHOM.

13.| CpaBHeHHE BENMYMHBI AKTUBHOCTU Pa3NMUYHBIX KaTanu3atopoB. KomreHcarmoHHbII
b dexr.

14.| epeuncauth Bce ctaguu npurotoBieHus Ni-Cr karanu3aropa METOJOM COOCAXICHHS.
HasHaueHue kax101 cTaguu

15.| [lony4yeHnne KaTaJnM3aTOpPOB C pAa3JIMYHBIM XapaKTEPOM paCIpPEACIICHUs aKTHUBHOTO
KOMIIOHEHTa 110 1i1yOuHe 3epHa. [IpuMeHeHne Takux KaTaJlu3aTopoB.

16.| Ilopucrast cTpyKTypa Kataau3aropoB. MeToabl onpeneseH s YAeIbHON TOBEPXHOCTH.

17.| Omnpenenenne o0bemMa M pa3mMepa Mop KaTaaIu3aTopoB METOJOM BAABIMBAHUS PTYTH.

18.| Onpenenenue yaenbHOU MOBEPXHOCTH METAJIa HA HOCUTETIE.

19.| Onpenenenne yAaeIbHON MOBEPXHOCTH METAJIa HA HOCUTETIE.

20.| CTtpykTypa u CBOMCTBAa JUCHEPCHBIX METALIMYECKUX dYacTuil. WX TmoBeneHue B
OKUCIUTEIBHON U BOCCTAHOBUTEIILHOM CpeJiax.

21.| CtpykTypa W CBOWCTBa JUCIEPCHBIX METAUIMYECKHX dYacTuil. VX TmoBeneHue B
OKHUCJIMTEIbHOW U BOCCTAHOBUTENIbHOM cpeax.

22.| KokcooOpa3oBaHne Ha METAUIOKCHIHBIX KaTajau3aTopax. XapaKTepUCTHKa KOKCOBBIX
OTJIOKEHUH.

23.| CyTb OTpaBiIeHHUSI METAUIMUYECKUX KaTAIM3aTOPOB. S b, NX JeiCTBUE.

24.| Karanu3 Ha crutaBax. CTPYKTYpHO YYBCTBUTEJIbHBIE U CTPYKTYPHO HEUYBCTBUTEIHHBIC
peaxIuu.

25.| MexaHu3M TUAPUPOBAHUS ApOMATHUECKHUX YIIIEBOJOPOIOB HA METaJlIe.

26.| TBepapie KHUCIOTHI, MPUYHHBI TIOSBIICHUS KUCJIOTHBIX CBOMCTB.

27.| Mexanu3m 00pa3oBaHUSl apOMaTHMYECKHUX  YIJIEBOAOPOJOB U3 mapaduHOB  Ha
METAJIOKCHIHOM KaTaym3arope. [lepeunciinTe BO3MOKHBIE ITYyTH apOMAaTH3AIIH.

28.| Cuna KHMCIOTHBIX LIEHTPOB KaTanuzatopa. MeToabl €€ onmpeleseHns, UX JOCTOMHCTBA U
HEJOCTAaTKHU.

29.| Cuna KHMCIIOTHBIX LIEHTPOB KaTaiau3aropa. MeTtonbl e€ ornpeaeneHus, ux JOCTOMHCTBA U

HEJOCTATKH.




n/n

BOHpOCLI K 3K3aMEHY

30.

MGTOI[ PasaCIbHOro ONpCaACICHUA JIBIOMICOBCKOM U 6peHCTCI[0BCKOI7[ KHCJIIOTHOCTH.

31.

KOppeJISII_[I/ISI AKTUBHOCTH KaTajin3aropa C CHJION KHCJIOTHOTO [OCHTpAa, KUCIIOTHOCTBIO U
TUIIOM KHCJIOTHOI'O ICHTpA.

32.

Karanutudeckas H30MEpHu3alnsa HHU3KOMOJICKYJIIPHBIX Hapa(bI/IHOB. Turer
KaTaJIUTUYCCKUX CUCTEM U MCXaHHU3M HUX l[ef/'ICTBI/IH.

33.

Baugaue wMexaHusMa p€akiun H30MEPpHU3allMK Ha TEXHOJOIMIO IIPOMBIIICHHOI'O
mpounecca.

34.

I{eonutsl, ux cocrta. Moayinb. MoneKyIsIpHO-CUTOBBIE CBOMCTBA.

35.

Ctpoenue neonutoB tuna A u X. [losiBieHrE KUCIOTHBIX CBOMCTB Yy 1IEOJIUTOB.

36.

[{eonurconepxkalue KaTaau3aTopbl KPEKUHIA yriIeBOA0poaoB. Posb MaTpuiis!

37.

I_[eonHTcoz[epxcamHe KaTaJIn3aTOPbl KPCKUHI'A YITICBOAOPOJOB. Ponb MaTpulbl

38.

MexaHu3m pCaKuu apoOMaTHU3allNH Ha KaTaJIU3aTOpaX KUCJIIOTHOI'O THIIA.

39.

XuMu3M 00pazoBaHMsI KOKCA MPH KaTaTUTUIECKOM KPEKHHTE.

40.

KaTaJ'II/ISaTOpr pPI(bOpMI/IHl"a. CocraB ¥ Ha3HaYCHHUE OTACIBbHBIX KOMIIOHCHTOB.

41.

I'maponrHaMUUYECKUE IPOLECCHI B PEAKTOPAX CO CTAL[MIOHAPHBIM CJIOEM KaTaJn3aTopa.

42.

[IpomosibHOE W TONEpPEYHOE IMEePEMEIIMBAHUE B PEAKTOPAaX CO CTAIMOHAPHBIM CJIOEM
KaTaJau3aropa.

43.

['pagrieHT TeMmmepaTypsl MOMEPEK IOTOKA W €ro 3aBUCHUMOCTh OT 3(PPEKTUBHOTO
Kod(duIIMeHTa TeIJIONPOBOJHOCTH CJIOSI KaTalIu3aTopa.

44,

3aBHCUMOCTH CKOPOCTH 9K30TEPMUYECKON peakmuu oT 3G dexkTuBHOrO 16 K03 dumenrta
TEIJIONPOBOAHOCTH B PEAKTOPE HETIOIBMXKHOTO CIIOSI.

45.

[TpononpHas u monepeyHas 1ud@y3usi B peakTopax ¢ HEMOABUKHBIM CIOEM.

46.

HpeI/IMyHIGCTBa MNPUMCEHCHUSA TICEBAOOKHMKCHHOTO CJIOA B PCAKTOpax IO CPAaBHCHUIO C
HCIIOJABHUXHBIM CJIOCM.

47.

3aBUCHMOCTD TUAPABINYCCKOI'0 COIIPOTUBJICHHUA IOTOKA IJIA alllIapaTOB HEIMOABUIKHOTO U
TMCCBAOOKMKCHHOIO CJI0A OT AMaMCTpa 3€pHA U CKOPOCTH Ta3a.

48.

[TepemennBanue TBEp0i U ra3000pa3Hol a3 B ICEBAO0KUKEHHOM CJIOE.

49.

OHpC,I[CJ'ICHI/IC BPpEMCHHU pPCAKIMU B allllapaTaX I[OJHOTO BBITCCHCHUA W TIOJHOTO
NEpEeMCIIMBAaHMA.

50.

HenocraTku criocoba IICCBJOOKHMKCHHUA.

51.

CHOCO6BI, HpI/I6JII/I)KaIOH_[I/Ie afraparbl  I[MCEBHAOOXKMIKCHHUA K  allllapaTaM IIOJIHOTO
BBITCCHCHHA.

52.

OcCHOBHBIC THUIBI JBYX(a3HBIX KATATUTHYECKHUX PEAKTOPOB CO CTAI[MOHAPHBIM CJIOEM
KaTaJau3aropa.

53.

PeaKTopm pr6anor0 THIIA, OXJIAXXKAAaCMbIC BO}IOfI, OpPTraHUYE€CKUMH TCIIJIIOHOCUTCIIAMU
HJIN pacClljiaBaMn coJieil.

54.

ABTOTepMquCKHe PEAKTOPEI C 00BEMHBIM WM KaTAJTUTHUYECKUM 3QKATaHUEM CBIPbA.

55.

Ha3znauenne, o0mactT TpWMEHEHUS W TPUHIUIN padOTHl PEaKTOpoB Tpexda3zHOro
KHUIISIIIETO CJIOSI.

56.

Bausame cremenun npeBpalcHusd Ha COOTHOUICHUEC 00BEMOB KaTajj3aTtopa IJid
TMCEBAOOKMKCHHOI0O 1 HCIOJABMIKHOI'O CJIOEB B PCAKTOPC.

57.

3aBHCHMOCTD CKOPOCTH TCIJIOOTBOAA AJIA PE€aKTOpa C OXJIAXKICHUCM

58.

YcToiunBOCTh pabOTHI peakTopa Mpu HAIMYUK CIyYaiHbIX BO3MYIIEHHH TapaMeTpoB.




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NMPoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOUHOI
arTecTalnu
7 DKk3amMeH OTBeT Ha JABa TEOPETHUECKUX

«OTJIMYHO»

BONpPOCA, CTYAGHT B IOJHOM
o0bemMe BJaJeeT MaTepHalioM U
OTBEYAeT Ha OJINH
JIOTIONIHUTEIBHBIA ~ BOIPOC €
MMOHUMAHHUEM, MIPUBOJIUT
IPUMEPBHIL.

«Xopouro»

OTBeT Ha JBa TEOPETUUYECKUX
BOIIPOCA, CTYAEHT B IOJHOM
o0bemMe BIAJECET MaTepUajoM,
OTBET Ha TEOPETUUYECKUI
MaTepual OIHOTO U3 BOIPOCOB
9K3aMEHALIMOHHOI'O ouiera
HEIIOJIHBIM, HE OTBEYaeT Ha
JIOIOJHHUTEIbHBIN BOIIPOC,
MPUBOJNT NPUMEPHI.

«YHAOBJICTBOPUTCIIBHO»

OrtBer Ha TEOPETUUYECKUI
MaTepuay IO OJHOMY U3 JIBYX
TEOPETUUECKUX BOIIPOCOB
TIOJTHEIH, OTBETHI Ha
JIOTIOJTHUTEIbHBIE  BOMPOCHI IO
TEOPETUUECKOMY
9K3aMEHAllUOHHOMY  MaTepuay
Ooniera OOJDKHBI OBITH OJIM3KAMU
K TEOPHH.

«HECYHOOBJICTBOPUTCIIBHO»

He orBewaer HM Ha oauH U3
TEOPETUYECKUX  BOIPOCOB, HE
MOKET OTBETHThL HH HaA OJUH
JIOTIOJIHUTEIIBHBIN BOIIPOC.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAY4YHOH
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounoamnorexe /
n/n MeToIMYecKoe nocooue,
MPAKTHKYM, Ip.) HaumeHoBaHue
P > AP 9BC
1 ABetncos, A. K. [IpuknanHoil kaTanus y4EeOHUK 2020 OBbC «Jlanb»
2 CenuanoBa H.M. XuMHYecKkasi KHHETUKa yuebHoe rnocobue 2020 DBC «Znaniumy
3 Cubapos, /1. A. Karanus, kataiutuueckue Mpolecchl U yaeOHoe mocooue 2022 OBC «Jlanb»
pEaKTOpHI
4 Kopeitiera, A. K. Xumuueckue peaktopsl. BBenenue B yuebHoe mocobue 2019 OBC «Jlanb»
TEOPHIO U TIPAKTHKY
8.2. JlonosinuTebHAS JIUTEpPATypa
KosuvecTBo B
Tun (yueOHHMK, ydeOHOE .
HAY4HOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa uznanus oudamorexe /
n/n MeTOoAnYecKoe mocoome,
IPAKTHKYM, p.) HaunmenoBanue
P » AP 3BC
1 Arubainosa, H. H. TexHonmorMs M YCTaHOBKM HeEpepadOTKU VYuyebHoe nocobue 2020 9BbC «Jlanp»
He(TH U raza
2 [neikos, C. A. Karanu3 B mnpomeiiuienHoctd. Teopust u yuebHoe mocobue 2018 OBC «Jlanb»

MPHUKIIAAHBIC KATATUTUYCCKUC IMTPOLECCHI :




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M HMH(POPMAIMOHHBIX CHPABOYHBIX
cucTeM

— https://webbook.nist.gov/chemistry»;

—Enuna xonnekuus nudpoBbix 00pa3oBaTEIbHBIX PECYPCOB;

— @enepanpHblil nopran «OTKpeITOE 00pa30BaHUEY;

- WebofScience [DnekTpoHHBIH pecypc|: MyJIbTHAUCHMIUIMHApHAs pedepaTuBHas 0a3za
nannbix. —Philadelphia: ClarivateAnalitics, 2016 — Pexxum nocryma: apps.webofknowledge.com. —
3ari1. ¢ sKkpana. — 3. pyc., aHri;

- Scopus [DaekTpoHHbIi pecypc]: pedeparuBHas 0aza manubix. —Netherlands: Elsevier,
2004 — PexxuM gocTyna: scopus.com. — 3aril. ¢ 3KkpaHa. — f3. pyc., aHri;

- Elibrary [DnexTpoHHblil pecypc]: HaydHas sneKTpoHHas Oubmmnoreka. — MockBa: HOB,
2000. — Pesxxum pocryna: elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHri.

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne Haumenosanue IO PexBU3UTHI IlOI“OB?pa
n/n (nara, HOMep, CPOK ACHCTBHUA)
1 Windows 1398, 6eccpounas
2 Office Standart 1398, 6eccpounas
3 MathCAD Bepcusl4 wu 15 Akt /m ot 21.07.09 (I'oc. Kontpakt 487
ot 28.05.09), 6eccpounblit
4 Kommacc-3D beccpounas

8.5. Onucanne MaTepHaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
0o0pa3oBaTeIbHOIO MpoLecca Mo JHCUUIIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!

/I | MPAaKTHYeCKHX U JA00PaTOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOSATEIbLHOMN

padoThI 00yUaOIuXcsi (HOMep ayTUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

1 | JJaBopatopus "IIpoueccs! u anmapatsl Crombl YYCHHUYECKHE, CTOJIBI
3aIUTHl OKPYXKAIoIen cpebl'. KOMIIBIOTEPHBIE, CTYJIBSL. JIOCKa
VYyeOHast ay1uTopust AJisi IPOBEICHUS NepeBUKHAs, MPOEKTOP, HOYTOYK, dKpaH
3aHATUHA CEMUHAPCKOIO THIA. IIEPEHOCHOMH, yCTaHOBKa
VYyeOHast ayuTOpus AJis KypCOBOTO TEXHOJIOTUYECKOTO KOMILJIEKCa,
MIPOEKTUPOBAHUS (BBITOTHEHUS KYPCOBBIX MIO3BOJIAIOIIAs CHU3UTH PACIPOCTPAHEHUE
pabor). YueOHas ayauTopus JJIs IPOBEICHUS | adPOIUCTIEPCHOM CUCTEMBI B
TPYMIOBBIX U WHAUBUAYAIbHBIX IIPOCTPAHCTBE, I1K-7, CTEH]L
KOHCYyJbTalnil. YueOHas aynutopus 1is nH(pOpMalMOHHBIN 11/a467.

[POBE/ICHHS 3aHATHI TEKYILEr0 KOHTPOJIS U
npoMexyTouHoi arrecraimu. (A-409)

2 | KommberotepHblid kiacc. YueOHast ayauropus | [lepeHOCHOH TIPOEKTOp, 3KpaH, CTOJBI
JUIS TIPOBEACHUS 3aHATUH JEKIIMOHHOIO TUIA. | KOMIIBIOTEPHbIE ,CTOJI
VYuebHasg  ayauTopuss AN IPOBEAEHUS | MPENoJaBaTelNbCKUM,  CTyJdbs,  JlOCKa
3aHATHUH CEMUHApCKOro Tuma. YueOHas | ayautopHas (mapkepHas)- [IK ¢ Beixompom
ayauTopusi Ul TPOBEJEHMs JIabOpaTOpPHBIX | B ceTh MIHTEpHET

pabot. YueOHas ayauTopus Ui KypCOBOTO
IIPOCKTUPOBAHUS  (BBIIOJIHEHUS KYPCOBBIX
pabot). YuebHas ayauTOpus 1Jis IPOBEICHHUS



https://webbook.nist.gov/chemistry

n/n

HaumeHoBaHue 000pPy10BAHHBIX Y4eOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

IPYIITIOBBIX u WHJUBUTyaJIbHBIX
KOHCYJbTallMii  YueOHas ayauTopus JyIs
MIPOBEACHUS 3aHATUM TEKYILIEro KOHTPOJISA U
npomexyrouHoi arrecrarmu. (YJIK-203)

Jlaboparopus «TexHoNOrusi OpPraHUYECKUX
COeMHEHUI». VYueOHas ayauTopus Ul
pOBeIeHus 1abopaTopHBIX padot. (A-311)

Cron nabopaTOPHBIN OCTPOBHOM
bu3nvecKkuii; CTOJ OCTPOBHOM
XUMHUYECKUN; MOJKA ISl TOCYAbl; MOMKAa;
CTOJIBl JJAOOpATOPHbIE; CTOJ MHUChMEHHBINH;
mkadp BeITsDKHOM 1500LB; ycranoBka
BaKyyMHO-UCHIApUTENIbHAS, mkadg
cymmwnbHbli  WS31;  Oans  BonsHas
MHOTOMECTHASI;, Ie4b My(denbHas; TUIMTKH
JNIEKTPUYECKUE ; MarHuTHas memankalUS-
6120 S/N 141375; Tepmocrar UTU-4;
rurpometp-ncuxpomerp  BUT-2,annapar
JUISL OTIPEICTICHUSI TEMITEPATYPhI BCIIBIIIKY;

HMOHOOOMEHHas KOJIOHHA; BECHI
AHAJIUTHYCCKUC BJIP200; BECHI
JJIEKTPOHHBIE HL100; LITaTUB

nabopatopHblii; TabypeT 1a00paTOPHBIIL;
CTYJI; XMMHYECKasl I0Cy/1a, 10CKa MeJoBas,
XpoMmaTorpad, XoJ0IUIbHUK

JIa6oparopus "[IponeccoB u AXIT".

VYueOHass  ayauTopus AN MPOBEACHUS
3aHATUI CEMUHApCKOro Tuma. YueOHas
ayIUTOpHUS JUISI KYpCOBOTO TPOEKTHPOBAHUS
(BBIIOJIHEHUSI KYpPCOBBIX paboT). YueOHas
ayAUTOpHUSl Ui TIPOBEACHUS TPYIIOBBIX H
UHMBUIYAIbHBIX KOHCYJIbTallMH. YueOHas
ayAMTOpUsl  JUIA  TIPOBEACHUS  3aHATHH
TEKyLIEro KOHTPOJS M  NPOMEXYTOUHOH
arrecrarun. (A-118)

JlabopaTopHble yCTaHOBKU IO H3YYEHHUIO
nporecca  pekTHduKanuu, — mporecca
Teronepenaun  (tpyéa B TpyOe),
nabopaTopHasi yCTaHOBKA IJIsi M3MEPEHUs

JTaBJICHUS, CTallMOHapHOE Meaua
000OpyIOBaHUE, WHTEPAKTUBHAs  JOCKA.
Croubl YYEHUYECKHUE, CTYJbS
YUEHUYECKHE.

[Tomemenne Ui CaMOCTOSITEIBHOW PabOTHI
obyuatormxcs (I'-401)

CTOJ'ILI, CTYJIbS, KOMIIBIOTCPBI
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