banakoBckuii MH)EHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
roCyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIBLHOTO YUPEXKICHUS BBICIIIETO 00pa30BaHUS
«HaroHanbHbIN UCCIIENOBATENBCKUM ANepHbIA YHUBEPCUTET « MU DN

@aKyapTeT aTOMHOW DHEPTETUKHU U TEXHOJIOTUI
Kadenpa «Pusnka u ectTeCTBEeHHOHAYYHbIE AUCLUITIINHBI»

PABOYAS ITPOI'PAMMA
10 JUCHUILINHE « TeXHOJIOrus KaTanu3aTopoB U acoOpOESHTOBY

HanpasieHusi noAr0TOBKHU
«18.03.01. Xumu4yeckasa TEXHOJIOTH

OcHoBHas npogeccuoHaNbHasA 00pa3oBaTe/JbHAA POrpaMMa
«XHMHUYECKas TEXHOJIOTHSI HEOPTAHUYECKUX BEIIECTB
KBanudukanus BbINyCKHUKA

bakanasp

®opma 00y4eHust
3aouHas

banakoBo



Lleab ocBOeHUS TMCHUTIHHBI

Llens mpenogaBaHus NTUCUUILTUHBI SBIISETCS MOJy4YeHHE 3HAHWNA, HEOOXOAMMBIX JUIs
IUIOIOTBOPHOM ~ TBOpUecKo jaesTenbHOcTH OakanaBpa. [ucumrmmua «TexHonorus
KaTaJu3aTOPOB U aJICOPOCHTOB» (OPMUPYIOT TEXHOJIOTHUYECKOE MUPOBO33PEHUE OaKaIaBpoOB
IS ux IPOM3BOICTBEHHO-TEXHOJIOTHUECKOMN U MPOEKTHO-KOHCTPYKTOPCKOM
npodheccHnoHaNbHOMN e TEeTbHOCTH.

3amaul M3Yy4EHHUs AUCLUIUIMHBI M3yYEHUE OOLIMX 3aKOHOMEPHOCTEW XHMHUYECKOTO
KaTaln3a W afcopOIMH, CYIIHOCTH KaTali3a, OCHOBHBIX TEXHHUYECKUX XapaKTEPUCTUK
KOHTAKTHBIX MAaccC, TEXHOJOTHMH IPOU3BOJCTBA KaTaJIM3aTOPOB, BHUJIOB IPOMBIIIICHHBIX
ancopOeHTOB M UX CBOMCTB. bakamaBp mo mucrnuminHe «TexHONOrus Katraiau3atopoB H
a7CcOpOCHTOBY» JOJDKEH pemarh NpopecCHOHANBHBIE 3aJa4yll B COOTBETCTBHH C
MIPOU3BOJICTBEHHO-TEXHOJIOTMUECKOH,  HAYYHO-UCCIIEIOBATENbCKON,  OpraHMU3allMOHHO-
YIPaBIECHYECKON U MPOEKTHOM JAESTENBHOCTEHIO.

W3ydeHne MUCIUIUIMHBI JOHKHO OCHOBBIBATHCS Ha CIEAYIOUIUX MPO(hecCHOHATBHBIX
CTaHJapTax:

- 26.001. Cnemuanuct 1o 0OOECIEUYCHHI0 KOMIUICKCHOTO KOHTPOJIS IPOM3BOACTBA
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MATEPHAJIOB;

- 26.004. CnenanucT MO MPOU3BOJCTBY BOJOKHHCTBIX HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX MaTEPHUaIOB.

Mecto nucuuminHbl B ctpykrype OOII BO

Kypc «TexHoyorusi Karaau3aTopoB M aJCOpPOEHTOB» CBsi3aH C HEOOXOIMMOCTHIO
3HAHUM OCHOB OOIIEH W HEOPTaHMYECKOW XWMHH, AHAIUTUYECKOW XUMUU U (DU3UKO-
XUMHUYECKUX METOJIOB aHaJIn3a, HEOPraHMYEeCKOM XUMHUH, IIUPOKOE HCIOJIb30BaHHUE,
KOTOPBIX HE TOJIbKO Ja€T BO3MOXHOCTh Haum0oJiee TOYHO BBIPA3UTh TEOPETHUECKUE
3aKOHOMEPHOCTH, HO U SIBJISIETCS HEOOXOJWMBIM HWHCTPYMEHTOM UX YCTaHOBJIEHUS.
TeopeTnueckre 3HaHUSI U PAKTUUECKUE HABBIKHU, MOJTYYEHHbIE CTYAEHTAMH MPH U3YYCHUU
TUCIUTUINHBL « TeXHONIOTUsl KaTaau3aTopoB U aJICOPOCHTOBY, NOKHBI OBITH HMCIIOJIH30BAHBI
B MPOIIECCe HM3YyUYCHHUS TMOCISAYIOMUX AUCHUIUIMH: «OO0Ias U HeoOpraHuuecKask XUMHs,
«Teopernueckrue OCHOBBI TEXHOJIOTMM HEOPTAHUUECKUX BELIECTBY.

[Tocne u3ydeHus MUCUMIUIMHBI BBIMTYCKHUKHU JIOJKHBI OBITh TOTOBBI K BBIMOJHEHUIO
CIEAYIOIIUX TPYAOBBIX (PYHKIIHI:

- A/06.6. Pa3paboTka mnpemyioxKeHU MO KOMIUIEKCHOMY HCIOJIb30BAaHUIO ChIPbSl U
YTUJIN3AIUU OTXOJ0B TPOU3BO/ICTBA;

- D/01.6. CoBepiieHCTBOBaHHE TEXHOJOTHHM, MEXaHU3aUs W aBTOMAaTH3aIHs
MIPOU3BOJICTBEHHBIX MPOLECCOB.

Komnerenuun odyuarwierocsi, opmupyembie B pe3yJjibTare
OCBOCHHUS TUCHHUILIMHBI
B nporuecce ocBoeHuUs1 TaHHON TUCHUIUIMHBIL Y CTyJEHTa (POPMUPYIOTCS CIEAyIOIIne
KOMITIETEHIIUH:



— YHUBEPCAJIbHBIE

Kon Haumenosanue
WNHaukaTopsl TOCTHKEHUS] KOMIIETEHLIUN
KOMITETCHIIUH KOMIIETCHIIUH
VYKE -1 Cnioco6eH BCTob30BaTh 3 — YKE - 1 3natp yueOHbIC mpeaMeThI
3HaHUS €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHOTO IIUKJIA, pacCMaTpUBaTh
JTUCIUIUIAH, TIPUMEHSITh CBOMCTBA, CBSA3H U B3aUMOJICHCTBUS TEXHOJIOTUYECKUX
METO/Ibl MATEMATUYECKOTO O00BEKTOB.
aHajr3a U MOJECIMPOBaHUA, VYV — VKE - 1 YMmeTh ncnoibp30BaTh 3HAHUS
TEOPETUUECKOTO U €CTECTBEHHOHAYYHBIX TUCIUILIUH
SKCIEPUMEHTAIILHOTO B — VKE - 1 Baagets MeTO1aMu MaTeEMaTHYECKOTO
HCCIe0BaHUs B aHaJIM3a U MOJCIIUPOBAHUS, TEOPETUUECKOTO U
MIOCTABJIEHHBIX 3a]a4ax AKCIIEPUMEHTAIBLHOTO UCCIIEIOBAaHUS B IIOCTABICHHBIX
3a/1auax
— nipodecCUOHANIbHBIC
Kon
HaumenoBanue xomrereHIuu WNHnukaTopsl 1OCTHXKEHUS KOMITETEHIIUN
KOMIIETEHINH
[1K-1 Crnioco0eH miiaHupoBaTh U 3 —TIIK - 1 3HaTh ciocoObI MIIAHUPOBAHUS U
MIPOBOANTH (PH3UYECKHE U poBeACHUS GU3HMUECKUX U XUMUYECKHUX
XUMHUYECKHE IKCIEPUMEHTHI, JKCIIEPHUMEHTOB.
MIPOBOJIUTH 00pabOTKyY MX Y —IIK - 1 YMmeTs npoBoauTh 00pabOTKy
PE3yIbTAaTOB U OIICHUBATh pe3yIbTaTOB SKCIIEPUMEHTOB U OLICHUBATH
MOTPEUTHOCTH, BBIJIBUTATH MOTPEITHOCTH, BBIJIBUTATh TUIIOTE3bI U
TUIOTE3bl U YCTAHABIUBATH yCTaHABIMBATh TPAHUIIBI UX IPUMEHEHHSL.
rpaHULIbl UX IPUMEHECHUS, B —1IK - 1 Bnazners MeTOJaMU MaT€MaTUYECKOTO
MIPUMEHSITh METO/IbI aHaJIM3a U MOJIETTUPOBAHUS, TEOPETUYECKOTO U
MaTEeMaTHYeCKOTo aHalu3a u 9KCIIEPUMEHTAILHOTO UCCIIEIOBAHUSI.
MOJICJIMPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAILHOTO
WCCTIEAOBAHUS
[K-2 Crioco6eH UCTob30BaTh 3HAHKE 3 - TIK - 2 3HaTh CBOMCTBAa XUMHUECKHX

CBOMCTB XMMHUYECKHUX JIEMEHTOB,
COCIMHEHMI U MaTepUajoB Ha UX
OCHOBE JJIs PELEHUs 3a1a4
po¢eCCUOHATBHON IEATETLHOCTH

2JIEMEHTOB, COEIMHEHUH U MaTepUaJIoB Ha UX
OCHOBE JJ1s1 COOTIOICHUS TEXHOJIOTHYECKOT O
perjaamMeHTa

Y —IIK - 2 YMeTh ucnoabp30BaTh 3HAHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB, COEIMHEHUN U
MaTepUajIoB Ha UX OCHOBE JUIsl PEIIEHHUs 3a]1a4 110
BBIIYCKY IIPOAYKIIMH B CTPOIOM COOTBETCTBHUH C
TEXHUUYECKUMU TPeOOBaHUSIMU

B —IIK - 2 Bnagets HaBbIKaMH pa3paboOTKu
MIPEI0KEHUS IO KOMIUIEKCHOMY HCITOJIb30BaHUIO
CBIPBS M YTHIIM3ALMK OTXOJ0B ITPOU3BOJICTBA

33I[a‘ll/l BOCIIMTAHUS, PCAIU3YEMBIC B PaMKaX 0CBOCHHUA JTUCHHUIIINHBI

BosJjieuenue B
. | Ucmosb30BaHne BOCIUTATEILHOIO
Hanpasne | Co3nanue yciaoBuid, N Pa3HOILIAHOBYIO
NOTeHHAJIA y4eOHOMH
HHe/Teu odecreyuBaOIIUX BHEY4YeOHYI0
AUCHUIIJIMHBI
AeITeJIbHOCTh
[Ipodeccuo | bopmupoBanme 1.Mcnionb3oBanue BocuTaTenbHoro (1. Opranusaius HayqYHOTO
HaJbHOE TBOPUYECKOTO MOTEHIIUAaJa TUCIUTUINH Mmoaxona U yyBcTBa «Bce B
BOCIIUTaHKWE | MHXEHEpHOTo/mpodec | mpohecCHOHATBPHOIO MOMYIIS OJIHOM ~ KOMaHze» uepe3
CHOHAJBHOTO  MBIILT | 171l pa3BUTHS HABBIKOB lydacTHe  CTYICHTOB B
C€HUs, HaBBIKOB | KOMMYHUKaINH, KOMaH}IHOI\/'I pa60TLI MPOBCACHUN CCMHUHAPOB.
OpraHu3aIu Y JIUJIEPCTBA, TBOPUYECKOTO 2. ®opMuUpOBaHHE
KOJUIEKTUBHOMI HWHXXCHCPHOI'O MBIIIJICHUS, MPONU3BOJACTBCHHOT'O
HpOGKTHOfI CTPCMJICHUA CJICHOBATH B IKOJIZIECKTUBU3MA B X0ae



https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE

nesitenbHOCTH (B22)

npodeccrnoHalbHOM 1eATEeNbHOCTH
HOpMaM OBEACHMUS,
o0ecrnevynBaroIUM HPaBCTBEHHBIN
XapakTep TPYI0BOU JEATEIBHOCTH U
HeCIIykeOHOT0 MOBEICHUS,
OTBETCTBEHHOCTH 3a MPUHSTHIE
peuieHus 4yepe3 NoAroTOBKY
TPYIIOBBIX KYPCOBBIX paboT H
MPAKTUYECKUX 3a/1aHHM, peIIeHUe
KEMCOB, IPOXOKICHUE IIPAKTUK U
noarotroBky BKP.

2.Mcnonb30oBaHue BOCIUTATEIBHOTO
MOTEHIMasa JUCLUILINH
poheCCUOHATTLHOTO MOIYIIS IS

- popMupoBanus
IIPOU3BOJICTBEHHOT'O KOJUIEKTUBU3MA
B X0JI€ COBMECTHOI'O PELICHUS KaK
MOJICJIBHBIX, TAaK U MTPAKTUYECKUX
3a/1a4, a TAKXKe MyTeM MOJKPEIJICHUE
palOHaIbHO-TEXHOJIOTMUECKUX
HaBBIKOB B3aUMOJEHCTBUS B
MPOEKTHOM JESATEIbHOCTH
AMOIMOHAIBHBIM (P PeKToM
YCIEHOI0 B3aUMOAECHCTBUS,
OLIYILIEHUEM pOCTa 00IIeH

3¢ GEKTUBHOCTH MIPH PaCIIpeIeIICHUH
MPOEKTHBIX 3a/1a4 B COOTBETCTBUU C
CUJIbHBIMH KOMIIETEHTHOCTHBIMH U
SMOLMOHAIBHBIMUA CBOMCTBAMU
YICHOB NPOEKTHOM I'PYIIBL.

COBMECTHOT'O pelieHus
MOJIEIBHBIX u
MPaKTUYECKUX 3a1ad Mpu
MPOBEACHUU MPAKTUYECKUX
1 1a00paTOPHBIX 3aHATHUH.

ITpodeccuno
HaJIbHOE
BOCIIUTaHHE

(dbopMupoBaHue
npogecCuoHAITbHON
OTBETCTBEHHOCTH B
00J1aCTH, TEXHOJIOTUH
BOJIOTIOATOTOBKH U
OYHUCTKU CTOYHBIX
BOJI, TEXHOJIOTHH
MUHEPATBLHBIX
ynobpeHuii coneii u
iesnoyeit /
TEXHOJIOTUHU
OCHOBHOTO
HEOPTaHUYECKOTO
CUHTE3a, TEXHOJIOTUHU
KaTaan3aTopOB U
azcopOeHToB /
TEXHOJIOTUHU
PEaKTHBOB M 0CO00
YHCTHIX BEIIECTB
(B34);

1. Ucnionb3oBanue 1ist
(hopMupOBaHUS UyBCTBA JINYHOMN
OTBETCTBEHHOCTH B 00JIACTH
TEXHOJIOTHH KaTaJIN3aTOPOB U
a71copOEHTOB BOCITUTATEILHOTO
MoTeHuuasna 0j10ka
npoeccroHaNbHBIX AUCIUILIINH:
TexHo0THs BOJIOTIOATOTOBKHU 1
OUYUCTKHU CTOYHBIX BOJ;
TexHomorus KaTaJau3aTopoB U
ancopbenTos/TexHomorus
PEaKTHBOB M 0COO0 YUCTHIX
BEILIECTB;

TexHomOTHS MUHEPATBLHBIX
ynoopeHuit, coneii u

mienoyeit/ TexXHOIOTHsI OCHOBHOTO
HEOPraHUYeCKOro CUHTE3a.

2. Pa3BuTHE HAaBBIKOB TBOPYECKOTO
MBIIUICHUS ITyTEM COACUCTBUS U
TOJ/IEPKKH YIaCTHsI CTYJICHTOB B
Hay4HO-TIPaKTUYECKHUX
MEPOTPUSITUSIX BHYTPHUBY30BCKOTO
PETHOHAIBHOTO /1IN
BCEPOCCUICKOTO YPOBHS B chepe
XUMHUYECKUX TEXHOJIOTH H.

1.Opranuzanus u
MIPOBEJICHUE HAYTHO-
MPAKTUIECKIX
KOH(epeH1IMii, BeOMHapoB
0 BOIIpOCaM
po¢eCCHOHAIBHON
JeSITeNbHOCTH.

2.Y4Jactue B
CTYJCHUECKHUX
OJIUMITHA/IAX ¥ KOHKYpCax
HAyYHBIX TIPOEKTOB,
TBOPUYECKUX
MEPOTPHUATHSIX,
KOHKypcax
npodecCroHaIBLHOTO
MacTepCTBa, B TOM YHCIIE
0 CTaHAapTaM
WorldSkills.

3.YyacTue B mOArOTOBKE
myOJIuKaIui B
MEePUONYECKIX HAYIHBIX
W3JIaHUSX.




CrtpykTypa u coaepkaHue y4eOHOM IMCIUTITHHBI
JluciurinHa TpenojaeTcs CTyJAeHTaM B 7-oM cemectpe. OOmas TpyIo0eMKOCTh
JIUCIUIUIAHBI cocTaBisieT b 3aueTHpix equunil, 180 ak. yaca.

Kanenaapubiid miiaH

Ne Ne HaumenoBanue pasjaena Buasbl yuednoit Arrecra- Makcu
| (TeMbl) TUCHUILIHHBI JeATeJbHOCTH (B Yacax) mus MaJib-
a e ) 2 pas3zena HBIN
3 M = = < (dpopma) oasLI
a | b sl 2| & 8 |u 3a

3 2 = SR -
e 5] % s = 3} pasaen
==} 2 2 2
Jd = lg <
& ="
a = =
1 1 | KaranuzaTtopsl u| 61 2 5 4 50 YO, 25
KaTAINTUYECKHUE TTPOIECCHI JIP Nel,
2 2 | Texnonorus nojy4eHus | 62 4 - 2 56 JIP Ne2,
KaTaJIn3aTOPOB 31,
KP
3 3 AncopOrnus 57 2 3 2 50 JIP Ne3, 25
3,
T
Bu npoMe:KyTO4HOI aTTecTalnu 180 8 8 8 156 9K3aMeH 50

Copep:kanue JIEKIIHOHHOTO Kypca

Yy4eoHo-
Tembl JJeKIIUH. Bcero
METOAHYEeCKOoe
Bonpochl, oTpadaTbiBaeMble HA JIEKIHU 4acoB
obecrneueHue
1 2 3
Katann3aTopbl 1 KaTAJUTHYECKHE MPOIeCcChI 2 [1-3]

ITonsiTue KaTanM3a U KaTaau3aTOPOB
TexHnuecKre XapakTEpUCTUKU KOHTAKTHBIX Mace

TexHo/10TUS MOJY4YeHHS] KATAIM3aTOPOB 4 [1-3]
OcaxeHHbIe KOHTAKTHBIE MaCChI

KaTaJ'H/I:‘IaTOpBI Ha HOCUTCIIAX, IMOJTy4aCMbIC MCTOAOM ITPOIIUTKHU
Kartanu3zaTopsl, HorydaeMble MEXaHHUECKUM CMELIEHHEM KOMIIOHEHTOB
TTmaBiIeHBIe M CKENETHBIE KOHTAKTHBIE MACChI

Katanu3aTopsl Ha OCHOBE LICOJIUTOB

PacrsiInTeIbHBIC CYIIHNIIKH

Ancopouus 2 [1-3]
OO0mue cBeeHUS aJCOPOITMOHHBIX TPOIECCOB
[TapameTpsl MOPUCTON CTPYKTYPHI aICOPOSHTOB

IlepeyeHb NPaKTHYECKUX 3aAHATHH

Tema npakTuuyeckoro 3ansatus. Bonpocsl, Bcero YeoHo-
METOJIHYECKOe
oTpadaTbiBaeMble HA MPAKTHYECKOM 3aHATHH JacoB
odecmevyeHue
1 2 3
Pacuer kaTanuTUYECKUX MPOLIECCOB U PEAKTOPOB 4 [12]
Pacuer ancopOIMOHHBIX TPOIIECCOB U PEaKTOPOB 4 [13]




Ilepeuyensn 1abopaTOpHBIX padoT

Tema n1aGopaTopHbIx padoT. 3agaHusi, BONPOCHI, Bcero Yuebno-
oTpadaTrbiBaeMble Ha JIA0OPATOPHOM 3aHATHH YaCcoB MeToaUteCKoe
ol0ecrieyeHue
1 2 3
BiusHMe KaTanu3aTopoB Ha CKOPOCTh XUMHUUYECKUX PEaKINil 3 [4, 5]
KaranuTudeckass akTHBHOCTh KOHTaKTHBIX Mace 2 [4, 6]
CpaBHHTENIbHAS OLIEHKA CBOMCTB aJCOPOCHTOB 3 [4, 7]
3aganus 1JI CAMOCTOSATEJILHOM Pa00ThI CTY/I€HTOB
Beero Yu4eOHo-
Bomnpocsl 1J11 caMOCTOATEIbHOI0 H3y4YeHUs (3a1aHusl) MeToNYecKoe
Hacos ol0ecrieyeHmne
1 2 3
Kataau3aTopbl M KaTaJuTHYeCKHE NMPOLECcChI 50 [1-14]
Craauu KaTaliv3a Ha TBEPJIbIX KaTaanu3aTopax
CyYIIHOCTh KaTAIUTUYCCKOTO JICHCTBUS
O065acTi NpOTeKaHUS KATAIUTUYECKUX PEaKIUuil
TexHoJI0THs MOJIyYeHHS] KATAJIU3aTOPOB 56 [1-14]
OcHoBHbIE TpeOOBaHUS, MPEABSIBISIEMbIE K IPOMBIIIICHHBIM
KaTaan3aTopam
Pa3HOBHIHOCTH POMBIIIUIEHHBIX KOHTAKTHBIX MACC
OCHOBHBIE 3TaITbI POU3BOJICTBA KOHTAKTHBIX MaccC.
OO01ue cBeIeHHs O MPOM3BOICTBE KaTaIN3aTOPOB.
DopMOBKa Karaausaropa.
MexaHOXUMHUYECKHUE PEAKITHH.
MexaHu3MbI KATATUTHYECKUX TTPOIICCCOB.
Bunbl oTpaBneHus KaTanu3aTopoB.
CeneKTUBHOCTb KaTaJIu3aTOpPOB.
[Tpon3BOACTBO KaTaan3aTopa KOHBEPCHUU OKCHJIA YTIepoa
PacributnTebHBIE CYIIHIKH
Ancopomus 50 [1-14]

duznyeckas aacopous

3HaueHue MOPUCTON CTPYKTYpPHI aICOPOEHTOB

OCHOBHbBIE POMBIIIIEHHBIE aJICOPOEHTHI U UX cBoicTBa. O0IINe
CBE/ICHUS

Knaccugukanus nop no pazmepam

AKTHUBHBIE YA

Cunukarenu

IleomuTel

I'muHuCTHIE TOPOIBI

OoOpa3oBaTe/ibHbIE TEXHOJIOTHH

Peanuzanust ocBoeHUs AMCHMUILUIMHBI « T€XHOJOTHSI KaTalU3aTOPOB U aJCOPOEHTOBY

oOecnieunBaeTcs AOCTYNOM KaXKJ0ro oOywaromierocss k 0a3aMm JaHHBIX U OMOIMOTEHYHBIM
donnam, ¢GopMHUpPYEMBIM TIO TMOJHOMY MEpPEYHIO AMCHUIUIMH (MOAYJEH) OCHOBHOM
oOpa3oBaTenbHOM MporpaMmsl. Llenbio mpu 3ToM sIBisieTcs BbIpa0OTKa Y CTYJIEHTOB HaBBIKOB

u KOMHCTGHHHﬁ, IMO3BOJIAIOIINX CaAMOCTOATCIBbHO BCECTHU HCCICAOBATCIILCKYIO WM HAy4YHO-

MeIarorM4ecKyto padoTy.




[IpakTryeckas MOJATOTOBKA NpPHU peaju3alui y4yeOHOW NUCHMIUIMHBI OpraHU3yeTCs
MyTeM MPOBEJEHUS MPAKTUUYECKUX 3aHSITHH, MPEAYyCMATPUBAIOIINX yYacTHE 00yUaloIIUXCcs B
BBITIOJIHEHUU OTACJIbHBIX 3JIEMEHTOB paboT, CBSI3aHHBIX C OyAyiied MpodecCHoHATbHON
NEeSATENBHOCTBIO.

[IpakTrueckas TMOATOTOBKA TAaK)Ke BKJIIOYACT B CeOs 3aHATHS JICKIIMOHHOTO THIIA,
KOTOpBIE  MpeaycMaTpuBalOT  Mepenady  ydeOHoW  uHpopManud  oOydarouuMmcs,
HEOOXOMUMON JUIsl  TOCJEAYIOIIEr0 BBIMOJTHEHUS padOT, CBS3aHHBIX C Oyayuiei
npodeccruoHaIbHOM 1eITeTbHOCTHIO.

AyAUTOpHBIE 3aHATHS TPOBOAATCS B BUIE JeKUil ¢ wucnoib3oBanuem [IK u
KOMITBIOTEPHOTO MPOEKTOpa, NPAKTUYECKUX 3aHATHH, ¢ wucnonb3zoBanueM [IK mnpu
npoBeaeHNUN  pacdyetoB. CamocTodTenbHas paboTa  CTYJIEHTOB MPOBOJUTCS  TOJ
PYKOBOJICTBOM MpEIOJaBaTeliei, ¢ OKa3aHUEM KOHCYJbTAIMI U MOMOIIY MPU MOJTOTOBKE K
KOHTPOJIBHBIM pab0oTaM, BHITIOJIHEHUH JOMAITHUX 3aJaH U,

DoH/I OLIECHOYHBIX CPEICTB
@DOHJT OIICHOYHBIX CPEACTB MO AUCIMIUIMHE OO0ECHeunBaET MPOBEPKY OCBOCHUS
MJIAHUPYEMBIX Pe3yJIbTaTOB 00yueHUs (KOMIETCHIMI W WX WHIUKATOPOB) MOCPEIACTBOM
MEpOMPUATUNA TEKYIIETO, PYOEKHOTO U MPOMEKYTOYHOTO KOHTPOJIS 11O JUCHIUTUIUHE.
CBsi3p MeX1y POpMHUPYEMBbIMU KOMIIETEHIIUAMHU U (hOpMaMU KOHTPOJISI UX OCBOEHUS
MIPE/ICTABIICHA B CIEAYIONIECH TabIuIe:

Haumenosanue
Ne Konx n HanMeHOBaHME HHIMKATOpA HanmenoBanue

KOHTPOIUPYEMBIX N
n/n JOCTH)KEHUST KOMITETCHIIUH OILIEHOYHOT'O CPE/ICTBA
paznenoB (TeMbl)

Bxo/1HOW KOHTPOJIb

BOHpOCBI BXOJHOI'O

1 | BxoaHoi KOHTPOJIb
o B KOHTPOJIs (YCTHO)

ATTrecranus pas3ienoB, TEKYIIHN KOHTPOJIb YCIIEBAEMOCTH

1 KaranuzaTtopsr u 3-VYKE-1,¥V-VKE-1B-VKE-1 | Oruer no nabopaTopHoi
KaTaJIUTUYECKUe 3-TIK-1,V-ITIK-1,B-IIK-1 paboTte (MMCEMEHHO)
MIPOIIECCHI 3-IIK-2,V-IIK-2,B-TIK -2 Pemenue 3anay (MIChMEHHO)

Tect (mUCHMEHHO)

2 TexHonorus 3-VYKE-1,V-VKE-1,B-VKE-1 | Pemenue 3anau (IMCbMEHHO)
MOJIyYEHUS 3-IIK-1, V-ITIK-1,B-ITIK-1 Tect (MUCHMEHHO)
KaTaJln3aToOpOB 3-TIK-2,V-IIK-2,B-IIK-2

3 Ancopouust 3-VKE-1,V-VKE-1,B-VKE-1 Otuer no 1abopaTropHoOit

3-TIK-1V-IIK-1, B-1IK-1 paboTe (MMCbMEHHO)
3-TIK-2,YV-IIK-2,B-TIK-2 Pemenue 3amay (MICbMEHHO)

Tect (mucbMEHHO)

HpOMC)KyTO‘{Ha}I aTrTeCcTanus

1 | Ok3amen VYKE-1, IIK-1, TIK-2 TecT (MMCHMEHHO)

[IepedyeHb OCHOBHBIX MMOKa3aTeJEed OLEHKH PEe3yJIbTATOB, 3JIEMEHTOB IPAKTHUYECKOTO
ONbITa, 3HAHUW W YMEHHUHW, TMOJJIEKAIINX BXOJHOMY, TEKYyUIEMY KOHTPOJIK U
MIPOMEXKYTOUYHOU aTTECTALUU



/o

HanmenoBanue
KOHTPOJIHPYEMBIX
pa3ziesoB (TeMbl)

Kox n HaumeHoBaHue
WHIAKATOPa TOCTHKEHUS
KOMIIETEHIINHU

Pe3ynbTarsl 06yueHus no
JTUCLUTLITNHE

Bxo1HOM KOHTPOJIb

Bxonnoit
KOHTPOJIb

ATtTecTanus pasJenoB, TEKYILUNA KOHTPOJIb YCIIEBAEMOCTH

Kartanuzatopsl u
KaTaJIUTUYECKUE
MIPOLIECCHI

3-VKE-1, V-YKE-1, B-YKE-1;
3-1IK-1, V-IIK-1, B-1IK-1;
3-I1K-2, Y-IIK-2, B-T1IK-2

3HaeT MOHATHE KaTalln3a,
KaTajln3aToOpOB, KOHTAKTHOM MacChlI,
CTaJuU KaTajiu3a, TEXHUIECKHE
XapaKTEPUCTUKN KOHTAKTHBIX Macc
Bnaneer MeTonUMKOMN HCCIIETO0BAHU
BIIMSIHUS KQTaJIM3aTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIuu U METOJIUKON
HCCIICIOBAaHUS KaTATMTHICCKON
AKTUBHOCTH KOHTAKTHBIX Macc
YMeeT Ucronb30BaTh CIIPaBOYHbBIC
MaTepuaibl U pacyeTHbIe popmyna
TSl OTIPEJICIICHUS] DHEPTUU aKTUBAIUU
KOHTaKTHBIX Macc

Texuomorusa
MOJTy4YEeHUs
KaTaJau3aTopOB

3-VKE-1, V-VYKE-1, B-YKE-1,
3-I1K-1, Y-IIK-1, B-TIK-1,
3-I1K-2, V-IIK-2, B-T1K-2

3HaeT TpeOOBaHUS, MPEABSIBIIIEMBIC K
KaTajau3aTopam, pa3HOBUIHOCTH
MIPOMBIIUIEHHBIX KOHTAKTHBIX MAaCC,
TEXHOJIOTHH MOJYYEHHUSI OCAXKIACHHBIX,
MPONUTOYHBIX, CMEIIAHHBIX,
ILUIABJIEHBIX, CKEJICTHBIX U IICOTUTHBIX
KOHTaKTHBIX Macc

Bianeer meToaukon onpeneneHus
MPOU3BOAUTEILHOCTH KaTaau3aTopa
YMeeT UCIoIb30BaTh CIIPABOYHbIE
MaTtepHuabl U pacueTHbie (opmysa
JUIS pacyeTra KaTaTuTUYECKUX
MPOLECCOB M PEAKTOPOB

Ancopbuus

3-VKE-1, V-YKE-1, B-YKE-1;
3-1IK-1, V-IIK-1, B-TIK-1;
3-I1K-2, Y-IIK-2, B-TIK-2

3HaeT moHsATHE afcopOLuu,
a7copOeHTOB, a/IcCOpPOTHBA,
apamMeTpoOB MOPUCTON CTPYKTYPHI,
KJIaCCU(DUKALIUIO TIPOMBIIIIIEHHBIX
a7IcOpOEHTOB U UX CBOWCTBA
Brnaneet meToaukoil CpaBHUTEIBHOM
OIICHKHU CBOWCTB aJICOPOEHTOB,
METOJIUKOHN HCCIIEIOBAHUS
aICOpOITMOHHBIX CBONCTB
AKTUBUPOBAHHOTO YTJIS,
ONpeieNIEHUs] COACPKAHN KATUOHOB
KoOasbTa B aICOPOMPOBAHHOM
pacTBope

YMeeT ucronbp30BaTh CIIPaBOYHbBIC
MaTepuaibl U pacyeTHbIe popMmyna
JUIST pacueTa afcopOIMOHHBIX
MPOLIECCOB U PEAKTOPOB

IK3aMeH

JleMOHCTpHpYyET OCHOBHBIEC 3HAHUS U
YMEHHS B COOTBETCTBUH C pa3fenaMu
1,2, 3.




OueHoYHbIE CpeCcTBA

No HaumenoBanue [IpencraBnenue
i OLIEHOYHOT'O Kpartkast xapakTepucTHKa OIIEHOYHOTO CPEJCTBAa | OLIEHOYHOI'O CPE/ICTBA B
cpencTBa donme
1 | Bxoanoi CpenctBo  KOHTpOJs,, OpraHuM30BaHHOE  Kak | YcTHBIN onpoc - YO

KOHTPOJIb crieranbHas Oecena npernojaBaTens c
00y4aromuMcsi Ha TeMBbI, CBSI3aHHbIE C U3y4aeMOn
JTUCIUIUIMHOM, M pPacCYUTAaHHOE Ha BBIICHEHHE
o0bema 3HaHUH o0yyarorerocs o
OIpe/IeICHHOMY pa3/ieNy, TeMe, MpoOIeMe U T.I.
2 | Otuer no TexHu4yeckoe CcpeacTBo, KOTopoe MoxeT ObITh | JlabopartopHas paborta -
7a00paTOpPHOI | MCIOJIB30BAHO [UIS KOHTpPOJIA TpHOOpeTeHHbIx | JIP
pabote CTYIEHTOM NpPOQECCHOHANbHBIX HABBIKOB U
YMEHHH o yIpaBICHUIO KOHKPETHBIM
MaTepUaIbHbIM OOBEKTOM.
3 | [Ipaktuyeckoe | Pemenue 3amau peKOHCTPYKTUBHOTO YPOBHS, Pemenue 3anau - 31
3aHATHE MO3BOJIAIOIINE OLIEHUBATh U AUATHOCTUPOBATH
YMEHUSI CHHTE3UPOBaTh, aHATU3UPOBATh,
00001maTh (aKTUYECKUI ¥ TEOPETUICCKUI
Marepuai ¢ GoOpMyITUpOBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJICHUEM MPUYHUHHO-
CJIEICTBEHHBIX CBSI3EH.
4 | KonTposbHas CpencTBo mpoBEepKU yMEHUN TPUMEHSTh KonTponbnas pabora -
paborta TOJIYYEHHBIE 3HAHUS IS PEIICHUS 3a1a4 KP
OTPEICIEHHOT0 TUIIA TI0 TEME UITU pa3lieny
5 | Tect Cucrema CTaH/IapTU3UPOBAHHBIX 3ananui, | Tector - T
MO3BOJISAIONIAS  ABTOMATU3UPOBATH  MPOLELYPY
U3MEPEHHs]  YpPOBHS  3HAHMUW W yYMEHHH
oOyyaromierocs.

Meronnueckrue MaTepHalibl, OIPEACISIFONIME NPOLEAYpPbl OLICHUBAaHUS 3HAHUM,
YMEHUH, BIAJEHUI U (WJIK) ONbITa JEATEIbHOCTH, XapaKTEPU3YIOLIUX 3Tarbl (HOPMUPOBAHUS
KOMITETEHIIUM.

Bonpocsl BXxoaHOro KouTpoJ (YO):

1. Knaccel HEOpraHMYECKUX BEILIECTB

2. Buabsl XUMHUYECKOH CBSI3U

3. ArperaTHble COCTOSIHUS BEIIECTB

4. BHyTpeHHss SHEprus

5. CKOpOCTh XMMUYECKOW pEeaKInn

6. BnusiHue KOHUEHTpaIMy, TEMIIEpaTypbl, AaBICHUS HA CKOPOCTh XMMUYECKON PEaKuU

7. 'OMOT'€HHBIE U TE€TEPOTE€HHBIE CUCTEMBI

8. Karanus

9. HeoGpatumpie u oOpaTUMBbIE peaKIiuu

10. Cmemenue xumuueckoro paBHosecust. [Ipunnun Jle [llatense

Bomnpocs! aj1s1 oTueTa mo gaboparopHoii padore Nel:

1. Knaccudukanuusi KaTaauTUYECKUX MPOLIECCOB

2. YTo Takoe KaTaIUTUYECKast aKTUBHOCTb, YEM OHA XapaKTEPU3yETCs U BbIpakaeTcsi?

3. UeMm ompenensiercss akTUBHOCTh KaTallM3aTopa JJisl MPOIECCOB, MPOTEKAIOIIUX
B KUHETUYECKOU obnacTtu?



4. Kakue napamMeTpsl BIUSIOT Ha THJIPOJIMHAMUKY KaTaTUTHUYECKOro Tpoiecca’?
5. Uto Takoe oObeMHas ckopocTh? Kak oHa BeIpakaeTcs?
Bomnpocs! Aj1s1 oTyeTa mo JadoparopHoii padore Ne2:
1. Uto Takoe TOMOTE€HHbIN KaTaiun3?
2. Yto Takoe reTeporeHHbId Katanus?
3. IlpuBeauTte mpuMepbl TOMOT'€HHOTO U T€TEPOr€HHOI0 KaTAJIM30B U €r0 MPUMEHEHHE.
4. YTo BBI3BIBACT MPOMOTHUPYIOIIIEE ICUCTBHE HA KaTalnu3aTop?
5. Kakoe BnusiHue okasbiBaeT opTodochopHas KUCIOTAa Ha Pa3joKEeHHUE MEPOKCHUJIA
BOJIOpOAa?
Bomnpocs! ajis1 oTyeTa mo JadoparopHoii padore Ne3:
1.0T 4yero 3aBucuT ajxcopOupyrommas CIOCOOHOCTh aacopOeHTa W YeM OHa
XapaKTepHU3yeTcs?
2. Kak noyry4aroT akTUBHBIE YIJIU?
3. B xakoM BHJIe M3rOTaBIMBAIOTCS YT, IPEIHA3HAYCHHBIE IS a1COPOINH U3 Ta30B?
4. B xakoMm BHJI€ HM3rOTaBIMUBAIOTCS YIJIM, TpEIHA3HAUYCHHbIEC JISI aJcOpOLUU U3
AKUJTKOCTEU?
5. Kak yBenuuuth ruipopuiabHOCTh YIIICH?
Bonpocsl 1151 oTyera mo jgjadoparopHoi padore Ne4:
. Uto Takoe uzbuparenbHas aacopOorus?
. [lonsipHbIe U anoNsipHbIE aICOPOEHTHI.
. OOBsicCHUTE SBJIEHUE JOCTPOUKHU KPUCTAIIMYECKON PEIIETKH aIcOpOEHTA.
. BiusiHue pagmycoB HOHOB Ha MX CIIOCOOHOCTH aICOPOUPOBATHCA.
. Korna nabmionaercst oomennas ancopouus? I'ae ee npuMeHsroT?
Bomnpocs! Aj1s1 oTyeTa mo JgadoparopHoii padore NeS:
. UeM xapakTepu3yeTcs aicOpOLIMOHHAs EMKOCTh M B UEM OHA BbIpa)kaeTcs?
. Ot yero 3aBUCUT KO3 PUIIUEHT pacnipeesieHust aacopoara’?
. Urto Takoe u3zoTepma u nzodapa aacopOouuu?

N W

. Mepa pa3BUTOCTH MOBEPXHOCTH.

wm A~ W N -

. CoBpeMEeHHasi TEXHOJIOTHS TPOU3BO/ICTBA AKTUBHBIX YIJICH.
3anaum 11 BHINOJTHEHUS] MPAKTHYECKUX 3aHSITHIA:

1. Jlng HEKOTOpOW XUMHUYECKON PpEeaKIMu NPHUCYTCTBUE KaTaln3aTopa MO3BOJISET
YMEHBIIIUTh YHEPTUIO aKTUBALUA XUMHUUYECKOTO MPOIIECCA, PEAIU3YEMOTO TIPU TEMIIEpaType
450 °C, ot 48 1o 33 x/[x. Bo CKOJIBKO pa3 yBENUUHUTCSH CKOPOCTh KATAIUTUYECKON PEAKINN
110 CPaBHEHUIO ¢ HEKATAIMTUYECKOM, MoJjiarasi, 4To Bce JApyrue (pakTopbl CKOPOCTH peaKIuu
OCTarOTCSI HEU3MEHHBIMU?

2. TIpombliieHHAs yCTaHOBKA, paboTaromias Ha BaHaaueBoMm kataiuzaTtope (V,Os),
npou3BoauT B cyTtku 10 000 kr wmonormapara cepuoit kuciotel (Hp,SO4). O6nem
KaTalu3aTopa B ycraHoBke 0,5 M°. PaccyuTaTh MPOM3BOAMTEILHOCTh KATAJIN3ATOPA.

3. Onpenenuth 00bEM KaTamU3aTOPa Vy,; B KOJOHHE CHHTE3a aMMHaKa U BpeMs
KOHTaKTa T Ta3a C KaTaiu3aTopoM IO  CJIEIYIOIMIMM  HCXOAHBIM  JIAHHBIM:
MPOU3BOAUTENBLHOCTE peakTopa 95 T NH; B cyTtku, naBnenne P=80 MlIla; Temmneparypa



t=500°C; oGbemHas ckopocth V,=60000 wm*/(a-m®); cremenp mpespamenns x=20%.
CBoOoaHbIli 00beM katanmuzaTopa V.,,=30% ot obmero ero oobema. Ha 1 T NHj;
pacxoxyercst 3000 m® azoToBogopoaHoi cMecH (Vassc). JUTs YIPOIIEHHs pacdeTa Haluune
MHEpTHBIX npumeceil B raze (Ar+CH,) He yuuThIBaTh.

4. Onpenenuts TpeOyeMOe KOJUYECTBO aKTUBHOT'O YIJIsSl, BBICOTY CJIOSI aJICOPOEHTA U
auaMeTp ajcopOepa NepruoANYECKOTo JEHCTBUS s MOTJIOIIEHUSI TapoB OEH3MHA U3 CMECH
ero ¢ Bo3myxoM. Pacxon mapoBosmymHo# cmecH 3450 m°/d. HauanpHas KOHIICHTpALHS
6ersuHa C=0,02 kr/m’, CkopocTh mapoBo3ayiiHoi cmecu ©=0,23 m/c, cuuTas Ha MOJHOE
CEUeHHE amnmnapara, JMHaMH4YecKasi akTUBHOCTh yriisl 1o OeH3uny 7 % (Macc.), octaTouHas
aKTUBHOCTH mnocie naecopouun 0,8 % (Macc.), HACBIMHAS TIOTHOCTh YIS Pyac=>00 KI/M.
[IpogomkuTensHOCTD AeCOPOLNH, CYIIKU U OXJIXKACHUS afcOpOeHTa COCTaBIsET 66 MUH.

5. OnpeaenuTs KOJIUYECTBO TEIJIOTHI, KOTOPOE BBIIEIACTCS 3a oAuH nepuoj (t=135
MUH) MPU aJICOPOIIMU MapoB MOAUCTOTO ATUJIA aKTUBHBIM yriieM. /{uametp aacopbepa 3 M,
BbicoTa cinoss H=1,0 M. CkopocTp mNapoBO3AYLIHON cMmecH =25 M/MHUH; HadaJlbHas
koHueHtpamusa Cy=0,027 KF/M3; KOHIICHTpAIUsl CMECH Ha BbIxoje u3 ajgcopoepa C;=0,0002
KI/M®; HACBIMHAS MUIOTHOCTb CIOS Puec=500 Kr/m°. Ha CKOIBKO MOBBICHTCS TEMIEpaTypa
naporasoBoii cmecu (At)?

3anannsi KOHTPOJbHOM padoThl (KP) BRINONHAIOTCA MHIUBUIYATbHO IO BapUAHTAaM,

COOTBETCTBYIOIINUM IOCeAHEeN nudpe mudpa cTyaeHTa. BapuaHThl KOHTPOJIBHBIX 3adaHUI:

Ne BapmanTa 1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 | 17 | 18 19 20
21 22 23 24 25 26 | 27 | 28 29 30
31 32 33 34 35 36 | 37 | 38 39 40

1.ITonsaTHE KaTaaM3a U KaTaau3aTopoB.

Ne 3aganus

2.KoHTaKTHBIC MacChI

3.CyIIHOCTh KaTaTUTHUYECKOTO ICHCTBUS

4.Ctaguu KaTaian3a Ha TBEPJIbIX KaTan3aTopax

5.00nacTu NpoTeKaHUs KaTATUTUYECKUX PEaKIIui

6. TexHu4YeCKUEeXapaKTEPUCTUKUKOHTAKTHBIXMACC:KATAIMTUYECKASIaKTUBHOCTD,
CEJIICKTUBHOCTh

7. TexHU4YeCKUEXapaKTEPUCTUKUKOHTAKTHBIXMACC: YCTOMYMBOCTHKATATN3aTOPOBK
OTpaBJICHUIO

8.TexHn4yeCcKnexapakTePUCTUKUKOHTAKTHBIXMACC: YCTOMUNBOCTHKATATN3aTOPOBK

neperpeBam
9.TexHuveckre XapaKTePUCTUKN KOHTAKTHBIX MacC: TeMIIepaTypa 3aKUTaHus
10.Texuuueckue XapaKTepUCTUKU KOHTAKTHBIX Macc: TUAPaBINYECKOE
CONPOTHUBJICHUE

11.TexHuyeckne XapakTEPUCTUKNA KOHTAKTHBIX MAcC: MEXaHU4eCKask MPOYHOCTh

12. TexHuyeckne XapaKTePUCTUKH KOHTAKTHBIX MAcC: MPOJOLKUTENIbHOCTh PadoThI,
CTOMMOCTb KaTajau3aropa

13.0OcHOBHBIEATANIBITPOU3BOICTBAKOHTAKTHBIXMACC. PA3HOBUAHOCTUIIPOMBILIIEHHBIX



KaTaau3aTopoB

14.0OcaxxneHHble KOHTAaKTHBIE MACChI

15.KaTanu3aTtopbl Ha HOCUTENSX, TOJTy4aeMble METOJOM MPOUTKH

16.MeTo1bI TPONTUTKU

17.KaTanu3aropsl, NOJy4aeMble MEXaHUYECKUM CMEIIEHUEM

18.11;1aBrieHbIE U CKEJIETHBIE KOHTAKTHBIC MAaCChI

19.VcnoBus npoBeaeHus nMpolecca miaBieHus

20..Karanuzatopsl Ha OCHOBE 1I€0JIUTOB

21.ITpou3BOACTBO KaTaIM3aTOPOB KOHBEPCUHU OKCHUA YIIIepoaa

22.PactbuiUTeNIbHBIC CYITUIKH

23.06mme cBeaeHus 00 aJcOopOIMOHHBIX mporieccax 23.Duzndeckast aacopOorus

24 IlapaMeTpbl MOPUCTOM CTPYKTYPHI

25.Knaccudukarus mop mo pazmepam

26..OCHOBHBIE IPOMBIIIIEHHBIC aICOPOCHTHI

27 .AKTUBHBIC YIIIU

28..Cunukarenu

29.11eomuTsI

30.I' nuHMCTHIE TOPOABI

31.0mpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BhIAEIACTCS 3a oauH nepuoy (=135
MUH) TIpU aJCOpOLIUM MMapOB MOAUCTOTO ATUJIA aKTUBHBIM yriieMm. J(uametrp agcopbepa 3 M,
BbicoTa cinosgs H=1,5 M. CkopocTh mNapoBO3AYHIHON cMecH =25 M/MHH; HadaJibHas
koHueHtpamusa Cy=0,027 KI‘/MS; KOHIICHTpAIUsl CMECH Ha BbIxoje u3 ajgcopoepa C,=0,0002
KI/M°; HACBIIHAS IUIOTHOCTD CIOS Puac=500 Kr/M°. Ha CKONBKO IMOBBICHTCS TEMIIEparypa
napora3oBoi cMmecH (At)

32.0mpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BhIAEIACTCS 3a oauH nepuoy (1=135
MUH) OpU aJcOpOIMU MapoB HOIMUCTOTO ATHIIa aKTUBHBIM yrieM. Juamerp aacopbepa 3 M,
BbicoTa cinoss H=2,0 M. CkopocTh MNapoBO3AYUIHOM cMmecH =25 M/MHH; HayaibHas
koHrentpamust Co=0,027 Kr/M°; KOHIEHTpALMs CMECH Ha BBIXOZE u3 agcopOepa C,=0,0002
KI/M°; HACBIIHAS IUIOTHOCTD CIOS Puac=500 Kr/m°. Ha CKONBKO IMOBBICHTCS TEMIIEparypa
naporaszoBoi cmecu (At)?

33.0mpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BbIAENsAETCA 3a oauH nepuon (t=135
MUH) TpU aJCOPOIMU MapoB HOIMUCTOTO ATHIIAa aKTUBHBIM yrieM. J(uametp aacopbepa 3 M,
BbicoTa cinos H=2,5 M. CkopocTh MNapoBO3AYUIHOM cMecu =25 M/MHUH; HadallbHas
koHteHtparusa Co=0,027 Kr/M3; KOHIICHTpAIUsl CMECH Ha BbIxoje u3 ajgcopoepa C;=0,0002
Kr/M°; HACBIIHAS IUIOTHOCTD CIOS Puac=500 Kr/M°. Ha CKONBKO IMOBBICHTCS TEMIIEparypa
naporaszoBoi cmecu (At)?

34.0mpenenuTh KOJIWYECTBO TEIUIOTHI, KOTOPOE BbIAENsAETCA 3a oauH nepuoy (=135
MUH) TpU aJCOPOIMU MapoB HOIMUCTOTO ATHIIa aKTUBHBIM yrieM. J{uamerp aacopbepa 3 M,
BoeicoTa cioss H=3,0 M. CkopocTh MapoBO3AYHIHOW cMecH =25 M/MHH; HadaJlbHas
koHteHtparusa Co=0,027 Kr/M3; KOHIICHTpAIlUsi CMECH Ha BbIxoje u3 ajgcopoepa C;=0,0002
Kr/M°; HACBIIHAS IUIOTHOCTD CIOS Puac=500 Kr/M°. Ha CKONBKO IMOBBICHTCS TEMIIEparypa



napora3oBoi cMmecu (At)?

35.0mnpenenuTb KOJIMYECTBO TEIUIOTHI, KOTOPOE BblAeNseTcs 3a oauH nepuoj (=135
MUH) MpU aACOPOIMH MapoOB HOIUCTOTO 3TUIIa aKTUBHBIM yrieM. [uamerp agcopbepa 3 M,
BbicoTa cios H=3,5 M. CkopocTh MNapoBO3AYIIHOW cMecH =25 M/MHUH; HaudaidbHas
xoHrentpamus Co=0,027 Kr/M°; KOHIEHTpAILMs CMECH Ha BBIXOZe u3 agcopOepa C,=0,0002
Kr/M°; HACBIIHAS IUIOTHOCT CIIOS Prac=200 kr/m°. Ha CKOIBKO TOBBICHTCS TeMIIEpaTypa
napora3oBoi cMecu (At)?

36.0mpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BblAeNsAeTcsa 3a oAuH nepuoj (=135
MUH) MpU aJCOPOIMU MapoB HOAMCTOrO ATHJIA aKTUBHBIM yrieM. Juametp ancopbepa 3
M, Bbicota ciosi H=4,0 M. CkopocTh mapoBO3AYIIHOM cMecH ®=25 M/MHH, HadajbHas
kounentparust C0=0,027 kr/m3; KOHIIEHTpaIusl cMecH Ha BbIxoje u3 aacopoepa C1=0,0002
Kr/M3; HaCBIMHAS TJIOTHOCTH cliosi pHAac=500 kr/mM3. Ha CKOJIBKO MOBBICUTCS TeMIeparypa
napora3oBoi cMmecu (At)?

37.0mpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BhIAEIACTCS 3a oauH nepuoy (=135
MUH) MpU aJCOPOIUU MapoOB HOIMUCTOTO ATHIIAa aKTUBHBIM yrieM. J{uamerp aacopbepa 3 M,
BbicoTa cioss H=4,5 M. CkopocTh MNapoBO3AYIIHOW cMecH =25 M/MHH; HayaiabHas
koHrentpamust Co=0,027 Kr/M°; KOHIEHTpAIMsI CMECH Ha BhIXOZe u3 agcopOepa C,=0,0002
Kr/M°; HACBIIHAS IUIOTHOCT CIIOS Prac=200 kr/M°. Ha CKOIBKO TOBBICHTCS TeMIIEpaTypa
napora3oBoi cMmecu (At)?

38.0mpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BbIAENsAeTCA 3a oAuH nepuos (t=135
MUH) MpU aJCOPOIMHU MapoB HOIMUCTOTO ATHIIa aKTUBHBIM yrieM. J{uamerp agcopbepa 3 M,
BbicoTa cinosgs H=5,0 M. CkopocTh MNapoBO3AYLIHON cMecH =25 M/MHH; HadaJlbHas
koHrentpamust Co=0,027 Kr/m°; KOHIEHTpALMs CMECH Ha BBIXOZE u3 agcopOepa C,=0,0002
Kr/M°; HACBIIHAS IUIOTHOCT CJIOS Prac=200 kr/m°. Ha CKOIBKO MOBBICHTCS TeMIIEpaTypa
napora3oBoi cMmecu (At)?

39.0mpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BbIAENsAeTca 3a oauH nepuoj (=135
MUH) TpU aJCOPOIMU MapoB HOIMUCTOTO ATHIIAa aKTUBHBIM yrieM. J{uamerp aacopbepa 3 M,
BbicoTa cioss H=5,5 M. CkopocTh MNapoBO3AYHIHOW cMecH =25 M/MHH; HadaJlbHas
koH1eHtpamusa Cy=0,027 KF/MS; KOHIICHTpAIUsI CMECH Ha BbIxoje u3 ajgcopoepa C;=0,0002
Kr/M°; HACHIIHAS UIOTHOCT CJIOS Prac=200 kr/m°. Ha CKOIBKO TOBBICHTCS TeMIIEpaTypa
napora3oBoi cMmecu (At)?

40.0npenenuth KOJUYECTBO TEIUIOTHI, KOTOPOE BbIACIsIETCS 3a oauH nepuoj (t=135
MUH) TIpU aJCOPOIMU MapoOB HOMUCTOTO ATHIIA aKTUBHBIM yrieM. J(namerp aacopbepa 3 M,
BbicoTa cioss H=6,0 M. CkopocTh MapoBO3AYIIHOW cMecH =25 M/MHUH; HadaJlbHas
koHtentpamus Co=0,027 Kr/M°; KOHIEHTPALMs CMECH Ha BbIXoze u3 agcopOepa C,=0,0002
KI/M°; HACBIIHAS IUIOTHOCTD CIOS Puac=500 Kr/M°. Ha CKONBKO IMOBBICHTCS TEMIIEparypa
nmapora3oBoi cMmecu (At)?

TecToBbBIE 3aJaHUS:
BapuanTt Nel

1. DHeprust akTHUBaAILIUU - 3TO
a) pa3HOCTb SHEPTU UCXOAHBIX PEATUPYIOMINX MOJIEKYII U AKTUBHOTO KOMILIIEKCA;



0) cymMMa 3HEpruil akTUBHOTO KOMILJIEKCA U UCXOJIHBIX PEAarupyrouux MOJIEKYJ;
B) pa3HOCTh YHEPTUN aKTUBHOTO KOMILIEKCA U UCXOIHBIX PEArupyIOLIUX MOJIEKYJ;
I') PAa3HOCTh CKOPOCTEHM aKTUBHOTO KOMIUIEKCA M UCXOJHBIX PEarupyronmx MOJIEKYI.
Bapuant Ne2
1. Kak wHaspBaeTcs cmoco0 (OPMOBKH KaTaau3aTOpoB, MpPU KOTOPOM TMOIYyYaroT
chepudeckre TpaHyibl OT 2 10 20 MM U3 MOPOIMIKOOOPAa3HBIX MaTEPHUANIOB TIpH J00aBICHUN
KUJKOTO CBA3YIOIIETO?
a) PKCTpY3HUeH;
0) TabneTHpoBaHUEM;
B) BMa3bIBaCHUEM,;
I') TPaHYJIMPOBAHUEM Ha TapesIbuaTOM IPaHyJIsATOPE.
Bapuant Nel
2. CopOunoHHbIE HAHECEHHBIE KATAIU3aTOPbl — 3TO KaTallM3aTopbl, B KOTOPBIX
a) MCXOIHOE€ COEJUHEHUE AKTUBHOIO KOMIIOHEHTa BHOCST B PACTBOPEHHOM COCTOSHHH B
IIOPBI HOCUTEIIS;
0) UCXOAHOE COEAMHEHUE HOCUTENSI BHOCIT B PACTBOPEHHOM COCTOSIHUU B MOPbI aKTHBHOT'O
KOMIIOHEHTA;
B) HE HaOIIOMAeTCsS B3aMMOJICUCTBUE MEXAY HOCUTEIEM U MCXOIHBIM BEIIECTBOM,
a7cCOpOUPYIOUIUMCS HA TOBEPXHOCTH;
r) HaOmomaercss B3aUMOJCHUCTBUE MEXKAY HOCHUTEIEM U HCXOJHBIM  BEILIECTBOM,
a7CcOpOUPYIOUIMMCS Ha TOBEPXHOCTH.
Bapuant Ne2
2. IlepBoii cTaguel Karajin3a Ha TBEPABIX KaTAIN3aTOpax SIBIAECTCS
a) nuddy3us IpoayKTa Karaansa B opax 3epHa Karajiu3aropa;
0) BHyTpeHHsa 1udPy3us pearupyrolrx BEIIECTB B MOpax 3epHa KaTajau3aropa;
B) A dy3us NpoayKTa KaTanau3a oT MIOBEPXHOCTH 3€PHA KaTallu3aropa;
r) BHemHAs auddy3usi pearupyrommx BEIIECTB U3 sIpa IMOTOKA K MOBEPXHOCTU 3EPEH
KaTajau3aropa
BapuanTt Nel
3. TBepnoe Teno, NCIOob3yeMOE B KaUeCTBE CPE/ICTBA OUMCTKH (pa3iesieHus ), Ha3bIBalOT
a) aIcOpOEHTOM;
0) ancopOTHUBOM;
B) KaTaJIN3aTOPOM;
I') pa3IeIuTeNIEM.
Bapuant Ne2
3. Kakas TexHoyiormueckasi cTajaus MOJYyYEHHUs KaTaJlu3aTOPOB MEXAHMYECKUM CMEIICHHEM
KOMITOHEHTOB NMPUMEHSETCS I TOBBIIICHUS MPOYHOCTH U OKOHYATEIHHOTO (POPMHUPOBAHUS
CTPYKTYpPHI TpaHyJibl KaTtanu3aTopa’?
a) U3MEIIBYCHUE;
0) cMmeleHue ¢ yBIaKHEHHON IITUXTOM;
B) (hopMOBaHuUE;



') TepMHUUECcKas 00paboTKa KaTaau3aTopoB.
Bapuant Nel
4. Cragusi TONyYEHHsS] OCAXJCHHBIX KOHTAKTHBIX MAacc, MpH KOTOpOM TBepaas Qaza
MIEPEXOUT B KHUJKYIO, HA3bIBACTCS
a) paCTBOPEHHEM;
0) ocakIcHUEM;
B) (OUIIBTPOBAHUEM;
T') CYIIKOM.
Bapuant Ne2
4. Macca ancopOeHTa B eAMHUIE 00beMa 3€pPHUCTOrO CJI0s1, HA3bIBAETCS
a) HACBHIITHOM MJIOTHOCTHIO;
0) MOPO3HOCTHIO;
B) DKBUBAJICHTHBIM JUAMETPOM ITPOXO/Ia;
I') YAEIbHOU IJIOTHOCTHIO.

BapuanTt Nel
5. Uto pacrionaraercsi B BepIImHax KyOOOKTa3IpoB 11eonTa’?
a) HATPH;
0) Kanui;
B) KPEMHUU WUJIM aTIOMUHUK;
I) BOJIA.
Bapuant Ne2

5. [IponuTouHbIe HAHECEHHBIE KaTaIU3aTOPhl — 3TO KaTaIN3aTOPhl, B KOTOPBIX
a) MCXOIHOE COEIUWHEHWE AKTUBHOTO KOMIIOHEHTa BHOCST B PAaCTBOPEHHOM COCTOSSHUM B
MOPHI HOCUTEJIS,
0) UCXOTHOE COCTUHEHNE HOCUTEINSI BHOCIT B PACTBOPEHHOM COCTOSIHUU B TIOPHI aKTHBHOTO
KOMIIOHEHTA,
B) HE HaOIIOMAeTCsS B3aMMOJICUCTBUE MEXAY HOCUTEIEM U MCXOIHBIM BEIIECTBOM,
a7COpOUPYIOLIUMCS HA TIOBEPXHOCTH;
r) HaOmomaercss B3aWMOJICHCTBHE MEXKIYy HOCHTEIEM M HCXOJHBIM  BEIICCTBOM,
a7IcCOpOUPYIONTUMCS HA TIOBEPXHOCTH.

BapuanTt Nel
6. Ilpomeccel, mporekarone B XUAKOH (a3e ¢ ydacTHEM Karaiu3aropa B KOJUIOMTHOM
COCTOSIHUH, Ha3bIBAFOTCS
a) TOMOTCHHBIMH KaTaJIATHYCCKUMHU TPOIECCAMH;
0) reTeporeHHBIMH KaTaTUTHYECKUMHU MPOIIECCAMU,
B) MUKPOTE€TEPOTEHHBIMHU KaTaJTUTHIECCKUMHU MPOIIECCAMU;
) epMEeHTaTUBHBIMU KaTaTUTUIECKUMHU MTPOIIECCAMH.

Bapuant Ne2
6. BemecTBo, momiexaiee ymalieHUIO I TOCTHXeHUS 3¢ deKkra o4ucTKU (pasiesieHus ),
Ha3bIBAIOT
a) aficopOEHTOM;



0) ancopOTUBOM;
B) KaTajm3aTopoM;
I') pa3ieauTeseM.
Bapuant Nel
7. Ha Kakoll TEXHOJOTMYECKOM CTaauH TOJYyYECHHUS Karaau3aropoB MEXaHUYECKUM
CMEIIEHNEM KOMITIOHEHTOB BBOJISIT Pa3IMYHbIC TEXHOJIOTHUYECKUE T00ABKU?
a) Ha CTaJIUU U3MEIIBICHMUS,
0) Ha CTaJ iU CMEILIEHUs C YBIa)KHEHHOH IINXTOMH;
B) Ha cTa UM (POPMOBAHMUS;
I') Ha CTa/IuM TepMUYECKON 00pabOTKH KaTaau3aropa.

Bapuant Ne2
7. Ilo kakoMy MeXaHU3MY 00pa3yIOTCs TPaHyJIbl B IIPOIECCE CUHTE3a CUITHMKAreIeii?
a) 1Mo MEXaHU3My MOJIMMEPHU3AIIH;
0) 1o moJMMepaHaJIOrHYHOMY MPEBPAIECHUIO;
B) 110 BHYTPUITIOOYISIPHOMY MPEBPAIIEHUIO;
T') 10 MEXaHU3MY TMOJIMKOHICHCAIUH.
BapuanTt Nel
8. B kakoM ammapare MpOM3BOJICTBA KATAJIM3aTOpa KOHBEPCUU OKCHAA YIVIEPOAa TUAPOKCH
JKEJe3a OTCTanBalOT B TEUEHUE 2 4acOB?
a) B JICKaHTaTOPE;
0) B peKTOpE JIJIs1 OCAXKJICHHUS;
B) B PaCHbUIUTEILHOM CYIIHUIIKE;
r) B OyHKepe.
Bapuant Ne2
8. Marepuan, Ha KOTOPBIM HAHOCAT KaTaJau3arop C LEJIbI0 YBEJIMYEHHUS €r0 MOBEPXHOCTH,
OpUIaHUST Macce TOPUCTOM CTPYKTYpHI, MOBBIIMICHUS €€ MEXaHWYeCKOHW MPOYHOCTH,
HA3BIBACTCS
a) aKTUBATOPOM,;
0) MPOMOTOPOM;
B) TPETepoOM;
I') MIOBEPXHOCTHO-aKTUBHBIM BEIIIECTBOM.
BapuanTt Nel
9. CeneKkTUBHOCTH (M30MPATEIILHOCTD) KaTaanu3aropa - 3T0
a) ero CoCOOHOCTh N30UPATEIILHO YCKOPATH OJIHY U3 MOOOYHBIX PEaKIIHii;
0) ero cnocoOHOCTh M30MPATEITHLHO YBEIMUMBATH BPEMS Ha IIEJIEBYIO PEAKIIUIO MTPU HATTUIUH
HECKOJBKHX MOOOYHBIX;
B) €ro CIoCOOHOCTh U30UPATETHHO YCKOPSTH LEIEBYI0 PEAKIUIO IPU HAJIUUYUU HECKOIbKUX
MOOOYHBIX;
I') €ro CloCOOHOCTh U30MPATENHHO YBEIMUYUBATH BPEMsI HA OOOYHYIO PEAKIIUIO.
BapuanTt Ne2



9. Ha xakoil mO3MLIMM PACTIbUIMTEIbHON CYIIMJIKM TPOUCXOAUT OTAEJICHUE TBEPABIX YACTHI]
oT raza?
a) B CYIIWIbHOM Kamepe 4;
0) B BEHTHJIATOPE JIJIs1 BO3BpaTa TBEPABIX YacTHI] 7;
B) B pa3rpy3o4uHoM mryuepe 10;
T) B IIUKJIOHE 8.
BapuanT Nel
10. Jlunelinasg xapakTepucThKa cBOOOAHOTO oObeMa ajncopOeHTa, 3aBUCAIas OT JAUAMETpa
o0pa3yrolux ero rpanys, Ha3bIBaeTCs
a) HACBIITHOM TIOTHOCTBIO;
0) MOPO3HOCTHIO;
B) SKBHUBAJICHTHBIM IMAMETPOM MPOXO/Ia;
') BLICOTOH TOP.
Bapuant Ne2
10. IIporecchl, B KOTOPBIX pearupyroiiue BeneCTBa U KaTaiu3aTop COCTaBISIOT OJHY (a3y,
Ha3bIBAIOTCS
a) TOMOT€HHBIMU KaTaJIMTUYECKUMHU MPOIECCAMH;
0) reTeporeHHBIMH KaTaTUTUYECKUMHU MPOIIECCAMU;
B) MUKPOTE€TEPOT€HHBIMU KaTAIMTUUECKUMHU MPOLIECCAMU;
') pepMEHTATUBHBIMU KaTaJTUTUYECKUMHU MPOLECCAMH.
BapuanTt Nel
11. Yto o3nauaet BenmuunHa C, B ypaBHenuu: [I=V C,p,,
a) 00bEMHYIO JIOJIF0 OCHOBHOTO MCXOJIHOTO BEIIECTBA (Ha BXOJIE B CJIOM KaTalnu3aropa);
0) 00BEMHYIO JIOJTFO TIPOIyKTa (HA BBIXOJE U3 CIIOS KaTajlnu3aropa);
B) CTENEHb MIPEBPAIEHUSI OCHOBHOTO MCXOHOTO BEIIIECTBA;
') KOHEUHYIO (Ha BBIXOJIE U3 CJIOS KaTalu3aropa) 00bEMHYIO CKOPOCTh rasa.
Bapuant Ne2
11. Cragus mnolydeHUsS OCaXKJCHHBIX KOHTAKTHBIX Macc, TMpU KOTOpou TBepaas ¢asa
oOpasyeTcsi B pe3yibrare XMMHYECKOW pEaKIMu TMPU CIUBAHUH PACTBOPOB HCXOIHBIX
KOMIIOHEHTOB, Ha3bIBAETCS
a) paCTBOPECHHEM;
0) ocaxxJIeHUEM;
B) (DUIIBTPOBAHUEM;
I') CYIIKOH.
BapuanTt Nel
12. IlepBoii cTaaneil NoMy4eHUs: MPOMUTOYHBIX KaTaTIu3aTOPOB SIBISETCS
a) ymaneHue u30bITKa pacTBOPa;
0) sBaKyaIus ra3za u3 nop HOCHUTEJIS;
B) 00pabOTKa HOCUTETISI PACTBOPOM;
I') CyIlIKa U MPOKaJIMBaHUE.
BapuanTt Ne2



12. Yto obpaszyercst Ha BTOPOM CTaIuy CUHTE3a YIJIs?
a) aicopOEHT MOHOJIUTHOM CTPYKTYPHI;
0) aKTUBHPOBAHHBIN aJICOPOCHT;
B) aJICOPOCHT MOPUCTOM CTPYKTYPHI.
Bapuant Nel
13. B kakoM BUJI€ OTY4YarOT Karajau3arop HUKeNb Penes?
a) B BUJIE MEJIKOJUCTIEPCHOTO MOPOIIIKA;
0) B BUJIe KYCOYKOB CILIaBOB;
B) B BUJIC CETKH;
T') B BUJIe clihpa’ei.

Bapuant Ne2
13. Yto o3navaet BenuunHa C, B ypaBHenuu: =V, C,xC, By,
a) 0ObEMHYIO JI0JII0 OCHOBHOT'O MCXOJIHOTO BelllecTBa (Ha BXOJIE B CIIOM KaTalu3aropa);
0) 00BEMHYIO JJOJIIO IPOAYKTA (Ha BBIXOJE U3 CJIOSI KaTaau3aTopa);
B) CTEIIEHb MIPEBPALLEHUS OCHOBHOIO MCXOJHOTO BEIIECTBA;
I') KOHEYHYO (Ha BBIXOJ/IE€ U3 CJI0S KaTaln3aropa) 00bEMHYIO CKOPOCTH rasa.
BapuanTt Nel
14. Yto oOpa3zyercst Ha IEPBOM CTAUU CUHTE3a YIJIs?
a) aicopOEHT MOHOJIMTHOM CTPYKTYPBHI;
0) aKTUBUPOBAHHBIN aJICOPOCHT;
B) a1cCOPOEHT MOPUCTOMN CTPYKTYPHI.
Bapuant Ne2
14. ITocnennel craaneil NoaTy4eHUs: IPOMUTOYHBIX KaTalu3aToOpOB SIBISIETCA
a) ynajieHue u30bITKa pacTBOpa;
0) sBaKyarus raza u3 nop HOCUTES;
B) 00pabOTKa HOCUTENSI PACTBOPOM;
I') CyllIKa U MPOKaJMBaHUE.
BapuanTt Nel
15. BemecTBo, BBOAMMOE B KOHTAKTHYIO MaccCy JUIs MOBBILIECHUS] aKTUBHOCTH KaTallu3aropa
Y YBEJIMUEHHUS CPOKA €ro JeUCTBUS
a) Tperepom;
0) MpOMOTOPOM;
B) HOCUTEJIEM;
I') IOBEPXHOCTHO-aKTUBHBIM BEILIECTBOM.
Bapuant Ne2
15. B kakom Bue nomydarot karanusarop bara?
a) B BUJIE MEJIKOJUCIIEPCHOTO MOPOILIKA;
0) B BUJIE KyCOUKOB CILJIAaBOB;
B) B BUJIE CETKH;
T') B BUJIe crihpasei.



OuennBaHMe CTy/IEeHTA HA IK3aMeHe MO0 JUCHUILINHE
«TexHoJI0THS KATAJIM3ATOPOB U a/ICOPOEHTOBY:

bansbl
(utoroBoit OcBoenne
. . N TpeGoBanus K 3HAHUAM
PEUTUHIOBOM | KOMIIETEHIIUI
OIICHKH )
100-85 [TponBunyThIii | OTBETHI HA MMOCTABJICHHBIC BOIPOCHI MOJTHBIC, YETKHE U Pa3BEPHYTHIC.
YpOBEHb Pemenust 3amad  JIOTMYHBI, JOKa3aTelbHbI U JIEMOHCTPUPYIOT
AHATUTUYCCKUE ¥ TBOPUECKHUE CITOCOOHOCTH CTY/ICHTA.
84-70 Cpenuuii JlaroTcsi TIOJIHBIE OTBETHI Ha TIOCTABJICHHBIC BOMPOCHL. IlokaszaHo
YpOBEHB YMEHHE BBIICIATh MPUYUHHO-CICACTBCHHbIE CBs3H. [Ipu perneHun
3aJa4  JOMYIIEHbl HE3HAYUTEJIbHbIE OIIMOKU, HCIpPaBICHHBIE C
MTOMOIIIBIO «HABOJISIIINAX» BOIIPOCOB MPEIO/1aBaTeNsl.
69-60 bazoBbrit OTBeThl Ha BOMPOCHI U PEIICHUS MMOCTABJICHHBIX 3a/1a4 HEIOCTATOYHO
YpOBEHB nonHbie. Jloruka W TOCIEeNOBAaTEILHOCTh B PEHICHUH 3a7ad UMEIOT
HapylieHus. B oTBeTax oTCyTCTBYIOT BBIBOJIBL.

Crynent, nonyuuBiimit MmeHee 60% oT MakcUMabHOTO 0Oasuia 3a pa3faen AUCIHUTLTUHBI
WJTU TIPOMEKYTOUHYIO aTTECTAIMIO, CUUTACTCSl HEATTECTOBAHHBIM IO JAHHOU JAUCITUTLIINHE.

HToroBas olleHKa BBICTABIISIETCS] TyTEM MEPEeBO/ia HAOPAHHBIX OAJIJIOB B COOTBETCTBUU
CO CJIEIYIOIICH TaOIUIIeH:

O1eHKa 110 5-0a/IbHOM MIKAJIe Copiza) G 55 PRRRE I o Onenka ECTS
DK3aMEH
5 — «omnuunoy 90-100 A
85-89 B
4 — «xopouioy 75-84 C
70-74 D
3—«o » 65-69
(VOOBIIeMBOPUMENbHO 60-64 E
2 — «Hey0081emeoOpUMEbHO Menee 60 F

YuebHO-MeTOoAUYEeCKOe U HHPOPMAIITMOHHOE o0ecriedeHue Y4eOHO TUCIUTIIUHBI
OcHOBHas uTEparypa:
1.Cubapos, JI. A. Karamus, KaTaJIMTHYECKHUE MPOLECCHl U PEAKTOPHI: YyueOHOE
nocobue / [I. A. Cubapos, JI. A. CmupHOBa. — 2-¢ u3f., crep. — Cankrt-IletepOypr : Jlanb,
2021. — 200 c. — ISBN 978-5-8114-2158-9. — Texkcrt : snektpoHHbld // Jlanb
3JIEKTPOHHO-O0MOmmoTeuHast cuctema. — URL: https://e.lanbook.com/book/169060 .
2. XUMHU4YecKasi TEXHOJIOTHSI HEOPraHWYEeCKUX BemlecTB : ydebHoe mocodue / T. I

AxmetoB, B. M. byceirun, JI. I'. T'aiicun, P. T. AxmeroBa ; nox penakuueit T. I'. Axmerosa.
— 2-e u3a., crep. — Cankr-IlerepOypr : Jlans, 2019. — 452 c. — ISBN 978-5-8114-3882-
2. — Texkct : snexrponHbll // Jlanp : snexkTpoHHO-OMONMOTE4Hass cucrema. — URL:
https://e.lanbook.com/book/119611.

3. bapanoB, [I. A. Ilpomecchl W ammapaThl XHUMHYECKOW TEXHOJOTHU : y4eOHOe
nocobue / JI. A. bapanoB. — 3-e u3a., crep. — Cankr-Ilerepoypr : Jlans, 2020. — 408 c.
— ISBN 978-5-8114-4984-2. — TexkcT: snexTpoHHbIi // JlaHb : 31eKTpOHHO-OUOIMOTeuHAS
cucrema. — URL: https://e.lanbook.com/book/130186.



https://e.lanbook.com/book/169060
https://e.lanbook.com/book/119611
https://e.lanbook.com/book/130186

JlononHUTEIbHAS JIUTEpATYypa:
4.AnexcangpoBa, . A. Heopranmueckas xumus. TeopeTHdeckue OCHOBBI U
1a0b0paTOPHBIN MPAaKTUKYM : yueOHuK / D. A. Anekcanaposa. — 3-¢ u3j., crep. — CaHKT-
[etepOypr : Jlanb, 2020. — 396 c. — ISBN 978-5-8114-3473-2. — TekcT: 21eKTpOHHBIN//
Jlans : anexTpoHHO-OMOMMoTeuHas cucrema. — URL:https://e.lanbook.com/book/130569.
5.3y0oBa H.I'. BrwmsiHMe Karanm3aTopoB Ha CKOPOCTh XHMHUYECKOH peakuuu [

Metoanyeckue yKka3aHus K BBIIIOJHEHUIO JJabopaTopHbIX pad. Anpobartus, 2020.

6.3yooa H.I'. OneHka XMMHYECKOHW aKTMBHOCTU KaTaiau3atopa / Meroaudeckue
yKa3aHUsI K BBITIOJIHEHHUIO JIabopaTopHBIX pad. Anpobarus, 2020.

7.3yooBa H.I'. AncopOumonHble cBoicTBa yrias / Meroauueckue ykasaHUs K
BBITIOJTHCHHIO JTA0OPATOPHBIX pad. Anpobarus, 2020.

8.3yboBa H.I'. WM3OumparensHOCTH aacopOmmm / MeTogudeckue yKazaHws K
BBIIIOJIHEHHIO MIPAKTUYECKUX pad. Anpobarnus, 2020.

9.3y6oBa H.I'. Ompenenenue comepxaHue KaTHOHOB K0OalbTa B aACcOPOMPOBAHHOM
pactBope / MeTouueckne yka3aHusl K BBITIOJIHEHHUIO JIA00OpaTOpHBIX pad. Anpoodarus, 2020.

10.3y6oBa H.I'. Pacuer oHeprum akTHUBAaIMM KaTaJUTHYECKOTO Impoiecca /
Meroanueckue ykazaHus K BBIIIOJHEHUIO MTpakTUuYeckux pad. Ampoodanus, 2020.

11.3y6oBa H.I'. Pacuer mnpou3BoAUTENbHOCTH Karanu3zatopa / Meroguueckue
yKa3aHus K BBIOJIHEHUIO IpaKkTUYecKux pad. Anpoodanus, 2020.

12.3y6oBa H.I'. PacueTsl kaTaquTHYECKUX MPOIIECCOB M PeakTOpoB / MeTtogudeckue
yKa3aHus K BBIOJIHEHHUIO IpaKkTUYecKux pad. Anpobanus, 2020.

13. 3y6oBa H.I'. PacueTsl agcopOIIMmOHHBIX TPOLIECCOB U peakTopoB / MeTtoauueckue
yKa3aHUs K BBIIOJTHEHHUIO TPAKTUYECKUX pad. Ampobarus, 2020.

14. Kypunan «Tpynet BI'MIY. XuMus u TEXHOJOTHST HEOPTAHMYECKUX BEIIECTBY». -
Pexxum nocryna: https://e.lanbook.com/journal/2484

IIporpammHoe odecnieuenue u MHTEepHEeT-pecypceh:

[Ipomnecc peanuzanuu 00pa30BaTENbHOM MPOTrpaMMbl OOECIIEUEH HEOO0XOIUMBIM

KOMIUIEKTOM JIMIIEH3MOHHOTO ITPOTPAMMHOTO 00ECTICUCHHUS.
MarepuajibHO-TEXHHYECKOe o0ecredyeHrue Y4eOHOH TUCHMILTHHBI

JlekIIMOHHBIE  3aHATHUS  MPOBOJATCS B CHEHUAIU3UPOBAHHBIX  AyJIUTOPUSIX,
OCHAIIIEHHBIX MYJIbTUMEIUNUHBIM 00OpyAoBaHHEeM. [IpakTudeckue 3aHSATHS TPOBOJISATCS B
ATUX K€ AayJUTOPUSX C TOCEHIEHUEM JIabOpaTOpHii, OCHAIICHHBIX CTAHIAPTHBIMH
KOMIUIEKTaMH OTE€UYECTBEHHBIX W 3apyOEKHBIX MPUOOPOB U yCTAaHOBOK. MylbTUMEIUNHBIN
KypC JEKIHH, BUASO()UIbMbI, MAKETHI U TIJIAKATHI.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUU JIJISl CTY/I€HTOB

1. Ykazanus 175t NpoCIIylIuBaHUS JIEKIIUI

[lepen HauwanoM 3aHATHI BHHMATEIbHO O3HAKOMUTHCA C YYEOHBIM TUTAHOM
MPOBEJCHUSI JICKIUWA U CIIUCKOM PEKOMEH0BAHHOM JIUTEPATYPHI.

Ilepen mocemeHneM ouepeHOMN JIEKIMKU OCBEXKUTh B MAaMATH OCHOBHbBIE KOHLETIIMU
MpOMACHHOTO paHee Martepuana. [loAroroBUTh MNpuU  HEOOXOJUMOCTH  BOIPOCHI
npenoaaBarento. He Hajo omnacarhesi, 4YTO BOMPOCH MOTYT OBITh IPOCTHIMH.
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Ha nexuuu oCHOBHOE BHHUMAaHHE CIIEyeT YACNIATh HE (pOopMysaM U MaTeMaTH4YeCKUM
BBIKJIaJIKaM, a COJICP’KAHUIO U3y4aeMbIX BOIIPOCOB, ONPEIEIICHUSAM U ITIOCTAHOBKAM 3a/ady.

B mnpouecce u3yuyeHus JEKIMOHHOTO Kypca HEOOXOAMMO MO BO3MOXKHOCTH YacTO
BO3BpallaThCs K OCHOBHBIM MOHSTUSIM M METOJIaM pelleHus 3ajad (374eCh BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTYJCHTOB).

JKenatenpHO MCIIONB30BAaTh KOHCIEKTHI JEKIMKA, B KOTOPBIX HMCHOJIB3YETCS MPUHSTAS
npenojaBareyieM cucteMa 0003HauYEHUH.

Jlist 6oee moapoOHOro M3yudeHHUs Kypca clieqyeT padoTaTh C PEKOMEHIOBAHHBIMU
JUTEPATyPHBIMU UCTOYHUKAMH U BHOBb MOSBIISIOIIMMUCS HCTOUHUKAMH.

2. Yka3aHus IJ1s y4acTUsl B IPAKTUYECKUX 3aHATUAX

Ilepen nocemieHHEM MPAKTAYECKOTO 3aHSTHA YSICHUTh TEMY M CAMOCTOSTEIIBHO
W3YYUTh CBSI3AHHBIEC C HEW MOHITUSA U METOJbI PELICHUS 33/1a4.

[lepen pemeHueM 3ajad4 akTUBHO Y4YacTBOBATh B OOCYXKIECHHUM C IPENojaBaTeieM
OCHOBHBIX MOHSTHN, CBA3aHHBIX C TEMOM MPAKTUYECKOTO 3aHATHUS.

B npouecce pemieHus 3amad BECTU JUCKYCCHUIO C ITPENOJAAaBaTEIEM O IIPABUIBHOCTU
IIPUMEHEHUS METOJIOB UX PELICHUS.

[Io BO3MOXKHOCTM CaMOCTOSATENIBHO JOBOAUTH PEIICHUE MPEAIaraéMbIX 3aaad o
OKOHYATEJIBHOIO UTOTA.

B koHIIe MpakTUYECKOTO 3aHITUS MPU HEOOXOAMMOCTH BBISICHUTH Y MPENOJIaBaTes
HESICHBIE BOMPOCHI.

OcHOBHBIE pe3yJbTAThl BHINOJHEHUS pa00OThl HEOOXOAUMO pacreyararh.

3. YKkazaHus JJ1s BBIMIOJTHEHUS 1a00paTOPHBIX paboT

CobOmronath  TpeOOBaHUS TEXHMKH O€30MACHOCTH, JJII 4Yero MpociyliaTh
HE0OXOMMbIE Pa3bICHEHUS O IPABUILHOCTH MOBEJIEHUS B TaOOPaTOPHUH.

[lepen BbITIOIHEHUEM J1a0OPATOPHOUN pabOTHI MPOBECTH CAMOCTOSITEILHO MOJATOTOBKY
K paboTe U3y4YUB OCHOBHBIC TEOPETUUECKUE TMOJOKEHUS, 3HAHUE KOTOPBIX HEOOXOAUMO JIJIst
OCMBICJICHHOTO BBHITIOJTHEHUSI PAOOTHI.

B nporiecce BbIoHEHUST pabOTHI CIEAYET MOCTOSIHHO OOIIATHCS C MPErno1aBaTeseM,
HE JIOIYCKasl 0 BO3MO>KHOCTH HENIPABUIIBHBIX JIEMCTBUMU.

OCHOBHBIE pe3yJIbTaThl HKCIIEPUMEHTOB HEOOXO MO 3a(hMKCUPOBATh B TMCHEMEHHOM BHJIE.

[Ipu cmaue 3auera mo paboTe MOATOTOBUTH OTYET O MpOJETaHHOW padoTe, Tie
JIOJKHBI OBITH OTPAKEHBI OCHOBHBIC PE3YJIBTATHI M BBIBOIBI.

4.Yxa3aHusl 1JIs BBIMIOJHEHUSI CAMOCTOSITETbHON pabOThI

[TonmyuuTe y mnpenopaBaTens 3aJaHUE U CIHUCOK PEKOMEHJIOBAHHOW JIMTEPATYPHI.
N3ydeHne TeopeTHYECKUX BOMPOCOB CIECAYET NPOBOAUTH MO BO3MOKHOCTH CaMOCTOSITENIBHO,
HO MPU 3aTPYAHCHHUSIX 00paIaThCs K MPErnoaaBaTeio.

IToaroToBUTH MUCEMEHHBIN OTUET O IIPOJICTaHHOK padoTe.

[Ipu BeIMONTHEHNH (POHTAIBHBIX 3aJaHUN M0 YCMOTPEHHUIO TMperojaBarelis padora
MOXET OBITh OIlecHEHa 0e3 MHUCHbMEHHOTO OTYeTa Ha OCHOBE OTBETOB HA KOHTPOJbLHBIE
BOIPOCHI, PU YCIIOBUU aKTUBHOM CaMOCTOSITEILHOM paOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.



MeToanuyeckue peKOMEeHIAUM AJIs penoaaBareien

1. Ykazanus 115t npoBeACHUS JICKLIUI

Ha nepBoit BBOAHOM JEKIMH caeiaTh OOIuid 0030p cojepkaHus Kypca U OTMETHTh
HOBBIE METOJABI U IMOAXOJbl K PEIICHUIO 337a4, PaCCMaTpUBAEMBIX B KYypcC€, JOBECTH 0
CTYZIEHTOB TpeOoBaHus Kadeaphl, OTBETUTH HA BOIPOCHI.

[Ipy TOATOTOBKE K JEKIIMOHHBIM 3aHATHSIM HEOOXOJIMMO MPOAYyMaTh IUIAH €ro
MPOBEICHUA, COAECPKAaHUE BCTYNHUTEJIbHOM, OCHOBHOM M 3aKJIIOUYMUTEIBLHOW YacTH JICKIIUH,
03HAKOMHUTHCSI C HOBUHKaMHM Y4e€OHOW M METOJMYECKON JUTepaTyphbl, IMyOJIHKaAIUIMU
MEPUOAUYECKON II€YaTh MO TEME JIEKIIMOHHOIO 3aHATHs. YTOYHUTH IUIAH IPOBEICHUS
MPAKTUYECKOTO 3aHATHUS MO TeMme JIeKuuu. Ilepen M3I0KeHUEM TEKYIIETO JICKIIMOHHOTO
MaTrepuania HallOMHUATH 00 OCHOBHBIX WTOTAX, MOCTUTHYTHIX Ha MpeabLaynux Jekmusax. C
ATON 1eJIbI0 3aJaTh HECKOJIbKO BOMPOCOB ayJAUTOPUU U OCYIIECTBUTH BBIOOPOUHBIN
KOHTPOJIb 3HAHUS CTYJICHTOB.

B Xone NeKIMOHHOTO 3aHATHS IMpenojaBaTelib JOKEH Ha3BaTh TeMy, ydeOHbIC
BOIIPOCHI, O3HAKOMHUTH CTYJICHTOB C IEPEYHEM OCHOBHOM W JIONOJHUTEIBHOW JIUTEPATYPhI
o Teme 3aHATHs. PackpeiBas coaep’kaHue YUEOHBIX BOIPOCOB, aKIEHTHUPOBATh BHHUMAaHUE
CTYyJICHTOB Ha OCHOBHBIX KaTEropusX, SBJICHHUAX M Tpolieccax, OCOOEHHOCTAX HX
MpOTEKaHus. PacKpbpIBaTh CYIIHOCTh M COJAEPKAHUE PA3NMYHBIX TOUEK 3PECHUS U HAYUHBIX
MOJX0/I0B K OOBSICHEHUIO T€X WJIM UHBIX SIBJICHUN U MPOIECCOB.

Cnemyer aprymMeHTHpPOBAHO OOOCHOBAaTh COOCTBEHHYIO IIO3MIIMIO IO CIOPHBIM
TeopeTudeckuM BompocaM. [lpuBogute mnpuMmepsl. 3agaBaTh MO XOIy H3JIOKEHUA
JIEKIIMOHHOTO Marepuana PpUTOPUYECKHE BOMPOCH M CaMOMY JaBaTh Ha HUX OTBET. ODTO
CITOCOOCTBYET aKTHBH3AIIMA MBICIUTEIBHON JEATCIIbHOCTH CTYJICHTOB, TMOBBIIMICHUIO WX
BHAMaHMUSI M MHTEPECA K Marepually JICKIWH, €€ coaepkanuto. [IpernomaBarens I0JKEH
PYKOBOJUTH pPaOOTOM CTYJIEHTOB IO KOHCIEKTUPOBAHUIO JIEKI[MOHHOTO MaTepuana,
MOAYEPKUBATH HEOOXOIUMOCTh OTPAKEHUSI B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHUHN U3y4aeMoun
TeMbl, 0CO0O0 BBIJENSSA, KaTeropUalbHBIM amnmapar. B 3akii04uTeNbHONM YacTH JICKIHUU
HE00X0IMMO C(HOPMYJIMPOBATH OOIIUE BLIBOABI IO TEME, PACKPBIBAIOIIUE COJICPKAHUE BCEX
BOIIPOCOB, TIOCTABJICHHBIX B JeKIMU. OOBABHUTH TUIAH OYEPETHOTO MPAKTUICCKOTO 3aHSTHS,
JaTh KpPAaTKUE PEKOMEHJAIMU T10 MOJATOTOBKE CTYJIEHTOB K 3aHATHIO. ONpeaeanTh MECTO U
BpeMs KOHCYJIbTAIlUH CTYJEHTaM, IMOYKEJIaBIINM BBICTYIIUTh C JOKJIagaMu U pedeparamu.

Ha mocnenueit neknuu yaenuTh BpeMs Uil 0030pa Hanbosee BaKHBIX IMMOJOKEHUM,
PacCMOTPEHHBIX B Kypce.

2. Yka3zaHus 14 MPOBEACHUS TPAKTUUECKUX 3aHATHM.

YeTko 0003HAYUTH TEMY TPAKTHUECKOTO 3aHSATHUS.

OO6CyuTh OCHOBHBIC TTOHSITHUS, CBA3aHHBIC C TEMOU MPAKTUYECKON paOOTHI.

B mpouecce pemeHuss 3amad BECTHM JUCKYCCHIO CO CTYJIEHTAaMH O NPaBUIbBHOCTH
MPUMEHEHUST TEOPETUUECCKUX 3HAHUM.

OtmedaTh CTYACHTOB, HamOoJiee AaKTUBHO YYACTBYIOIIMX B pEHICHUU 3a7ad |
TACKYCCHSIX.

B KOHIIE MpaKTUYECKOT0 3aHATHS 3371aTh ayAUTOPUH HECKOJIBKO KOHTPOJIbHBIX BOIPOCOB.



3. Yka3zaHus i IpoBeIeHUs 1a00paTOPHBIX 3aHATUH.

CoOmronaTh TpeOOBaHUS TEXHUKM O€30IaCHOCTM M IPOBOAUTH HEOOXOIMMBIE
pa3bsCHEHMS O NIPABWIBHOCTH MTOBEACHUS B 1a00PATOPHUH.

[lepen BbIIOJIHEHHEM J1A0OPATOPHOM pPAaOOTBI NPOBEPUTH CTENEHb TOTOBHOCTH
CTYJIEHTOB, HAIIOMHUTh U OOCYAUTh OCHOBHBIE TEOPETUYECKHE MOJIOKEHHSI, 3HAHUE KOTOPBIX
HEO00XO0UMO JUIsl OCMBICIIEHHOTO BBITIOJHEHMSI padoT.

B npouecce BbIMOIHEHMS pabOThI CIIEAYET NOCTOSTHHO OOLIATHCS CO CTYIEHTaMH, HE
JOITyCKasi IO BO3MOXKHOCTU MX HENPABUIIBHBIX AEUCTBUM.

TpeboBaTb, 4TOOBI OCHOBHBIE PE3YJbTaThl IKCIEPUMEHTOB OBLIM 3a(pUKCHPOBAHBI
CTYJEHTaMH B INCbMEHHOM BH/IE.

ITpu mpueme 3adera 1o padbote TpeOOBAaTh OTUET O MPOAETAHHOM paboTe, I1e JOKHBI
OBITh OTpPa’KEHBI OCHOBHBIE PE3YIbTAThI U BHIBOJIBI.

4.Yxa3aHus 10 KOHTPOIIIO CAMOCTOSATEIBLHON pabOThI CTYIEHTOB

[To ycMOTpeHHIo mpenojaBatess 3a/laHie Ha CaMOCTOATENbHYIO0 Pab0Ty MOXKET ObITh
VHAWBUAYAIbHBIM WX (POHTAIBHBIM.

[Tpu ncnosnb30BaHUK MHAMBUAYAIBHBIX 3a/1aHUi TPeOOBaTh OT CTYACHTA MUCbMEHHBIN
OTYET O MPOoETaHHON padoTe.

[Ipn npumeHeHUH (QPOHTATBHBIX 3aJaHUM BECTH KOJUIEKTHBHBIE OOCYXIEHHUS CO
CTYJI€HTaMH OCHOBHBIX TEOPETUYECKUX TOJIOKESHHI.

C uenpl0 KOHTPOJS KayecTBa BBINOJHEHUS CaMOCTOSTENIbHOM padoThl TpeOoBaTh
WHJIUBUyaJIbHBIE OTYETHl (JOIMYCTUMO BMECTO MHCbMEHHOIO OT4Y€Ta I[PUMEHSTH
VHJMBHTyaJIbHBIE KOHTPOJIBHBIE BOIIPOCHI).

[Iporpamma coctaBiieHa B cooTBeTcTBUM C¢ TpeboBanusimu OC HUAY MUOU u
y4eOHBIM TJIAHOM OCHOBHOM 00pa3oBaTeIbHOM MPOTrpaMMbl MO HAMPABICHUIO MOJTOTOBKHU
18.03.01 «XuMuueckast TEXHOJIOTHUSD.

PaGouyto nmporpammy cocraBuit: qoueHT, CunuisiHa M.H.

Peuenzent: goneHrt, I 'epacumoBa B.M.

[Iporpamma ono6pena Ha 3aceqanun YMKH 18.03.01 «Xumudeckass TEXHOJIOTHSD.

[Ipencenarens yueOHO-MeTOUYECKOM Komuccuu Yepnora H.M.



