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®opma 00y4eHust
3aouHas

bamakoBo



Heab ocBOeHUsT TUCHUNIMHBI

[ens mpenogaBaHusi AMCIHUILUIMHBI SIBISETCS MOJyYEeHHUE 3HAHUM, HEOOXOAMMBIX IS
IUIOJJOTBOPHOM  TBOpPYECKOM  JesTenbHOCTH OakanaBpa. [ucuumnmba «TexHonorus
KaTaJu3aTOPOB U aJICOPOCHTOB» (OPMUPYIOT TEXHOJIOTHUYECKOE MUPOBO33PEHUE OaKaIaBpoOB
IS ux IPOM3BOICTBEHHO-TEXHOJIOTHUECKOMN U MPOEKTHO-KOHCTPYKTOPCKOM
npodheccHnoHaNbHOMN e TEeTbHOCTH.

3ajaun U3y4eHHs] TUCUUIUIMHBL: M3y4EHUE OOIIMX 3aKOHOMEPHOCTEH XHUMHYECKOIO
KaTanu3a W aJcopOluu, CYIIHOCTH KaTajiu3a, OCHOBHBIX TEXHHYECKHX XapaKTepPUCTHUK
KOHTaKTHBIX MAacC, TEXHOJOTUU MPOU3BOJICTBA KAaTaIM3aTOPOB, BHUIOB MPOMBIILIEHHBIX
a7copOEHTOB M MX CBOWMCTB. bakamaBp mo mucruruinHe «TeXHONOrHs KaTtaau3aTopoB H
aZCOpOCHTOBY» JOJDKEH pemarh npodecCHOHANbHBIC 3aJadydl B COOTBETCTBHUU  C
MIPOU3BOJICTBEHHO-TEXHOJIOTMUECKOH,  HAYYHO-UCCIIEIOBATENbCKON,  OpraHMU3allMOHHO-
YIPaBIECHYECKON U MPOEKTHOM JAESTENBHOCTEHIO.

W3ydeHne MUCIUIUIMHBI JOHKHO OCHOBBIBATHCS Ha CIEAYIOMUX MPOGECCHOHATBHBIX
CTaHJapTax:

- 26.001. Cnemuanuct 1mo 0OECIEUYEHHI0 KOMIUIEKCHOTO KOHTPOJIS IPOU3BOJICTBA
HAHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MATEPHAJIOB;

- 26.004. CnenanucT MO MPOU3BOJCTBY BOJOKHHCTBIX HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX MaTEPHUaIOB.

Mecto qucuuiinabl B cTpykrype OOII BO

Kypc «Texnomorus karamm3aTopoB M aJCOpPOEHTOB» CBS3aH C HEOOXOIUMOCTHIO
3HAHUI OCHOB OOLIEH W HEOPraHMYECKOW XHWMHH, AHAIIUTUYECKOM XUMUU U (PU3UKO-
XUMHYECKUX METOJIOB aHalu3a, HEOPraHWYeCKOW XHWMHHW, UIMPOKOE HCIOJIb30BaHNUE,
KOTOPBIX HE TOJBKO JaéT BO3MOXKHOCTH HamOOJee TOYHO BBIPA3UTH TEOPETHUECKHE
3aKOHOMEPHOCTH, HO U ABISAETCS HEOOXOJUMBIM HMHCTPYMEHTOM UX YCTaHOBJICHUS.
Teopetnueckre 3HaHUS U NPAKTUYECKHUE HABBIKH, IMOJTYYEHHbBIE CTYACHTAMU MPHU U3YUEHUU
AUCUMIITUHBI «TeXHOIoTus KaTanu3aTopoB U aACOPOEHTOBY, AOJKHBI OBITh MCIOJIB30BaHBI
B TIpOIECCe HM3yYeHUs TMOCIESAYIONNX AUCIMIUINH: «OO0Ias W HEOpraHW4YecKas XUMHUS,
«TeopeTnyeckre OCHOBBI TEXHOJIOTHH HEOPTAHMUECKUX BEIICCTBY.

[Tocne w3yuyeHUs] MUCHUIUIMHBI BBITYCKHUKU JOJDKHBI OBITH TOTOBBI K BBIIOJIHEHHUIO
CIIEYIOIIUX TPYIOBBIX (QYHKITUI:

- A/06.6. Pa3paboTka mpemyioKeHUH MO KOMIUIEKCHOMY HCIIOJIb30BAHUIO CHIPhS U
YTUJIN3ALUNA OTXO0JI0B MPOU3BOCTBA;

- D/01.6. CoBepiieHCTBOBaHHE TEXHOJOTHHM, MEXaHU3aUs W aBTOMAaTH3aIHs
MIPOM3BOJICTBEHHBIX MPOIIECCOB.

Komnerenuuu odyuaromerocsi, popMupyemMbie B pe3yjabTaTe 0CBOCHHS UCHHIIIHHBI

B mporecce ocBOeHMS TaHHON AMCHUIUIMHBI Y CTyJAeHTa (GOPMUPYIOTCS CIEAYIONINE
KOMIIETEHITUH:

— YHUBEpCaJIbHbIE

KOI[ KOMIICTCHIIN U HanmeHoBaHNE KOMIIETEHIIUU I/IH,Z[I/IKaTOpLI JOCTHIXKCHUSA KOMIICTCHIIMHN

VKE -1 Cnoco0Gen ucnonb3oBaTs 3HaHUs | 3 — YKE - 1 3naTh yueOHbIe npeaMeThl




CCTCCTBCHHOHAYYHBIX
AUCHUILIINH, IPUMCHSATH MCTOIBI
MATEMAaTHYCCKOIO aHajin3a 1
MOACIINPOBAHUA, TCOPETUIYCCKOI'O
H OKCIICPUMEHTAJIIBHOI'O
HCCICA0BaHUs B ITIOCTABJICHHBIX
3aJadyax

€CTECTBEHHOHAY4YHOI'0 1IMKJIA,
paccMaTpuBaTh CBOWCTBA, CBSI3U U
B3aHMOJICHCTBHS TEXHOJOTMUIECKUX
00BEKTOB.

YV — VKE - 1 YMeTh ncnonb30BaTh 3HaHUS
€CTECTBEHHOHAYYHBIX JTUCIUILUINH

B — VKE - 1 Baagets MmeTomamMu
MaTEeMaTU4YCCKOro aHalln3a 1
MOJCJIMPOBAHUS, TEOPETUUECKOTO U
SKCIEPUMEHTAIILHOTO UCCIIEOBaHUS B
MOCTaBJIEHHBIX 3aJa4ax

— ipoeccroHambHbIC

Ko xommerennimn

Haunmenopanme KOMIICTCHII N

Nuaukatopel JOCTHXKEHUS KOMITETCHIIUU

[IK-1

CriocoOeH TIaHupoBaTh U
IPOBOJUTH (PU3HUYECKHE U
XMUMHYECKUE IKCIICPUMEHTHI,
MPOBOAUTH 00PabOTKY UX
pE3yJIbTaTOB U OLICHUBATh
HOTPEIIHOCTH, BBIIBUTATh
THIIOTE3bI M YCTaHABIMBATH
TpaHUIIBI KX TIPUMEHEHUS,
NPUMEHSTh METOIBI
MaTeMaTHYECKOTO aHAIIN3a U
MOJIETTUPOBAHHSL, TEOPETUIECKOTO
¥ 9KCIIEPUMEHTAIBLHOTO

3 —IIK - 1 3naTh criocoObI MIIaHUPOBAHUS U
POBEICHUS PUINICCKUX U XUMHUCCKUX
JKCIIEPUMEHTOB.

Y —IIK - 1 YMmeTs npoBoAUTE 00pabOTKy
pe3yIbTaTOB SKCIIEPUMEHTOB U OLICHUBATH
MOTPELIHOCTH, BbIIBUTATh TUIIOTE3bI U
yCTaHABJIMBATh TPAHUIIBI X IPUMEHEHUSI.
B —IIK - 1 Bnagets meTonamu
MaTeMaTHYECKOTO aHAIIN3a U
MOJICTUPOBAHMS, TEOPETUIECKOTO U
9KCIIEPUMEHTAILHOTO UCCIIEIOBAHUSI.

HCCICA0BaHUS
IK-2 Croco0OeH ucmoib3oBath 3HaHue | 3 - [IK - 2 3HaTh cBOMCTBA XUMUYECKHX
CBOMCTB XMMHUYECKHX AJIEMEHTOB, | 3JIEMEHTOB, COCTMHEHUM U MaTePUAIOB HA
COCIMHEHUH M MaTepUaJiOB HA UX | UX OCHOBE JJIsl COOJTIOICHUS
OCHOBE JIJIsl PEIICHUS 33124 TEXHOJIOTHYECKOTO peryiaMeHTa
npodecCHOHATIbHON VY —TIK - 2 YMeTb Ucnoap30BaTh 3HAHUS
EeATEIbHOCTH CBOMCTB XMMHYCCKHUX DJIEMEHTOB,
COEIMHEHUI U MaTepuagoB Ha UX OCHOBE
JUISL PEIIeHus 3a]1a4 110 BBITYCKY MPOTYKIIUU
B CTPOTOM COOTBETCTBUH C TEXHUYECKUMHU
TpeOOBaHUSIMU
B —1IK - 2 BnaneTts HaBbIKaMH pa3pabOTKU
MIPEIOKEHUS IO KOMIUIEKCHOMY
WCTIOIB30BAHUIO CHIPhS U YTHIIM3AIIUN
OTXOJI0B MPOU3BOJICTBA
3ajaun BOCIMTAHUS, peajiu3yeMbie B PAMKAaX 0CBOCHMSI JUCHUILJINHbI
Hcnoan3oBanue Bogjeuenue B
Hanpasiienue Co3nanue ycjioBui, BOCIIMTATEJILHOIO Pa3HOILIAHOBYIO
/menan o0ecreynBaIOIIMX NMOTEeHUHMAJIA y4eOHO BHEY4YeOHYI0
JUCHMILINHDBI IeATeJbHOCTh
[Ipodeccuona | popmupoBanue 1.Mcnons3oBanue 1. Opranuzanusi Hay4HOTO
JIBHOE TBOPYECKOTO BOCIIUTATEILHOTO moaxona U yyBcTBa «Bce B
BOCIIUTAHUE HHKeHepHOTo/mpodeccro | moTeHIMaza JUCIUTITHH OJTHOW  KOMaHZIE» depes




HaJIbHOTO MBIIIJICHHUS,
HaBbIKOB opraHusanuu
KOJIJIEGKTUBHOM TMPOEKTHOMN
nesitenbHocTH (B22)

poeCCHOHATBHOTO MOYJIS
JUTSI PA3BUTHS HABBIKOB
KOMMYHHKAIMH, KOMaHIHON
paboThI U INJEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIILIEHUS], CTPEMIICHUS
CJIEIOBATh B
npodecCHOHABLHOM
JESTEIIbBHOCTH HOpMaM
IIOBE/ICHUS,
o0ecreynBaroIM
HPaBCTBEHHBIN XapaKTep
TPYJOBOH AESITEIbHOCTU U
HECITY’)KeOHOTO ITOBEICHUS,
OTBETCTBEHHOCTH 32
IIPUHSTHIE PELICHUS] Yepe3
MOJITOTOBKY IPYIIIOBBIX
KYPCOBBIX paloT 1
MPAKTUYECKUX 3aTaHHH,
pELIEHHE KEWCOB,
MPOXOXKIACHHUE MPAKTHK U
noarorosky BKP.
2.Mcnonbs3oBaHue
BOCIIUTATEIHHOTO
MOTEHIIMaja TUCIUIUINH
po(hecCuOHATBHOTO MOAYJIS
TUTST:

- (hopMupoBaHUS
MIPOU3BOJICTBEHHOTO
KOJJIEKTUBU3MA B X0J1€
COBMECTHOI'O PELICHUS KaK
MOJIETbHBIX, TaK U
MPAKTUYECKHX 3a7a4, a TAKKe
IyTE€M MOJIKpEIICHHE
panuroHanbHO-
TEXHOJIOTMYECKUX HaBBIKOB
B3aUMO/ICHCTBUS B
MPOEKTHOM eI TETbHOCTH
HMOLMOHAIBHBIM (P (eKTOM
YCIIEITHOTO B3aUMOJECHCTBUS,
OLIYIIEHHEM pocTa o01ei
3¢ PeKTUBHOCTH TIPH
pacnpeneseHnu IPOEKTHBIX
3aJ1a4 B COOTBETCTBUU C
CUJIBHBIMU
KOMITETEHTHOCTHBIMH 1
AMOIMOHAIBHBIMU
CBOMCTBaMH YJICHOB
IIPOEKTHOM IPYIIIBL.

ydacTHe  CTYICHTOB B
MPOBEICHUU CEMHHAPOB.
2. ®opmupoBaHue

MPONU3BOJACTBCHHOI'O

IKOJIJICKTHBH3Ma B Xoac
COBMCCTHOI'O pelicHuA
IMOJCIIbHBIX u

MPAaKTUYCCKUX 3a7ad MpHU
[IPOBEICHUN IPAKTUUECKHX
1 Ta00paTOPHBIX 3aHATHH.

[Tpodeccuona
JbHOE
BOCIIMTaHUE

dhopmupoBanue
npodeccnoHanbHOMI
OTBETCTBEHHOCTH B
00JIaCTH, TEXHOJIOTHUH
BOJIOTIOJTOTOBKH U
OYHMCTKH CTOYHBIX BOJI,

1. Ucniomp30Banme o
(dbopMUpOBaHUS YyBCTBA
HI/I‘IHOﬁ OTBCTCTBCHHOCTHU B
00JIaCTH TEXHOJIOTUU
KaTaJn3aTopoB U
ancopOeHToB

1.Opranuzanus u
IIPOBE/IEHUE HAyYHO-
MPAKTUIECKUX
KOH(epeHIHii, BeOUHApOB
10 BOIIPOCaM

npodeccHoHaTBLHOM



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

TEXHOJIOTUU MHHEPATbHBIX
ynoopeHuii coneii u
IeJIoYeH / TEXHOJIOTUH
OCHOBHOI'O
HEOPraHHYECKOTO
CHHTEC3a, TCXHOJIOInu
KaTaJnu3aTOPOB H
ajcopOeHToB /
TEXHOJIOTHH PEaKTUBOB U
0Cc000 YUCTHIX BEIIECTB
(B34);

BOCIIUTATEILHOTO
MoTeHIHaNa OJI0Ka

PO eCCHOHATBHBIX
JACIIUILINH

TexHoorus
BOJIOIIOATOTOBKH M OYUCTKHU
CTOYHBIX BOJ;

TexHonorus KaTaau3aTopoB
u agcopoeHToB/TexHomorus
PEAKTUBOB M 0CO00 YUCTHIX
BEIIECTB;

TexHOMOTHsI MUHEPAJIbHBIX
ya0OpeHui, coeit u
mienouei/ Texnonorus
OCHOBHOTO HEOPTaHUYECKOTO
CHUHTE3A.

2. Pa3BuTHE HABBIKOB
TBOPYECKOTO MBIIIICHUS
MyTeM COJICUCTBUA U
MOJIICPIKKH YIACTHS
CTYJECHTOB B HAy4HO-
MIPAKTUICCKIX
MEPOTIPUITHSIIX
BHYTPHUBY30BCKOTO
PETHOHAIILHOTO U/WJTN
BCEPOCCUICKOIO YPOBHS B
chepe XMMUIECKUX
TEXHOJIOTH 1.

JEATETHLHOCTH.
2.Yyacrtue B
CTYJCHUCCKHX
OJIMMITHAJIaX ¥ KOHKypcax
HAy4YHBIX TPOCKTOB,
TBOPYECKUX
MEPOIPHUATHSIX,
KOHKYpcax
podeccuoHaIbHOTO
MacTepCTBa, B TOM YHCIIE
0 CTaHJapTam
WorldSkKills.

3.YyacTue B MOJArOTOBKE
myOonuKanui B
MEPHOIUICCKUX HAYIHBIX
W3JAHUSX.

JluciunmHa mpenojaercs CTyJIeHTaM B /-OM CEMECTpe.

CTpykTypa u coaepkaHue y4eOHOM IMCIUTITHHbI

MUCIHUILUINHGBI cOocTaBiseT 5 3aueTHbix enquuuil, 180 ak. yaca.
Kasiengapubiii niian

OO6mast TpyI0eMKOCTh

Ne Ne HaumenoBanue pasjaena Buasbl yuednoii Arrecra- Makcu
P (TemMbl) TUCHMILITHHBI AesiTeJIbHOCTH (B Yacax) 1078 MaJlb-
a e ° o pasaena HbI
3 E = (dpopma) oamnn
bi | bI g- 8 3a
e = §- E paszen

2] = = = Q
1 1 | KaranuzaTtopsl u| 61 2 5 4 50 YO, 25
KaTaJIUTUYECKUE TTPOLIECCHI JIP Nel,
2 2 | TexHonorus nosrydeHus | 62 4 - 2 56 JIP Ne2,
KaTaau3aTopoB 3,
KP
3 3 | AncopOuus 57 2 3 2 50 JIP Ne3, 25
3n,
T
Bu NpoMe:KyTOYHO#i aTTecTAllNU 180 | 8 8 8 |156| Dxk3amen 50




Coaep:kaHue JIEKIHOHHOTO Kypca

OCHOBHEIE Tpe6OBaHI/I$[, MMPEABABIACMBIC K IIPOMBIINIJICHHBIM
KaTaau3aTopam

PaSHOBI/I}IHOCTI/I IMPOMBIIIJICHHBIX KOHTAKTHBIX MacC
OCHOBHBIE 2TaIlbl MPOU3BOICTBA KOHTAKTHBIX Macc.

OO0rue cBeACHUS O MPOU3BOJICTBE KAaTAIU3aTOPOB.
DopMOBKa KaTanu3aTopa.

Y4ebdHo-
TeMbl JeKUMH. Bcero
MeToau4YecKoe
Bomnpocekl, oTpadaTbiBaeMble Ha JIEKIIMU 4acoB
ol0ecrieyeHue
1 2 3
KaTann3aTopbl H KATAJUTHYECKHE MPOIECChI 2 [1-3]
[ToHsATHE KaTaIM3a U KaTaTu3aTOPOB
TexHUYeCcKne XapaKTePUCTHUKH KOHTAKTHBIX MacC
TexHoJI0rusl MOJTyYeHHSI KATAJIN3aTOPOB 4 [1-3]
Ocax/ICHHbIC KOHTAKTHBIC MaCChI
KaTanm3aTopsl Ha HOCUTEIISX, OTydaeMbIe METOIOM IIPOIUTKU
Karanu3zaropsl, mojrydaeMbie MEXaHUYECKIUM CMELICHUEM KOMIIOHEHTOB
[1naBjeHbBIC U CKEJIETHBIE KOHTAKTHBIC MACChI
Karanu3atopsl Ha OCHOBE IICOJIUTOB
PacripuUIMTENIBHBIC CYIIHITKA
Ancopouus 2 [1-3]
OO11He cBeIeHUs aICOPOIIMOHHBIX TPOIIECCOB
[TapameTpsl IOPUCTON CTPYKTYpPHI a1COPOESHTOB
IlepeyeHb NPaKTHYECKUX 3aHATHH
Tema npakTuuyeckoro 3aHsaTus. Bonpocsl, Bcero Yaebuo-
MeToaH4YecKoe
oTpadaTbpiBaeMble HA MPAKTHYECKOM 3aHATHH 4aCOB
ol0ecreyeHune
1 2 3
Pacder kaTaTMTHYECKUX TPOIIECCOB U PEAKTOPOB 4 [12]
Pacuer ancopOIMOHHBIX TPOIIECCOB U PEaKTOPOB 4 [13]
Ilepeuyensb 1adopaTOpHBIX padoT
Tema n1aGopaTopHbix padoT. 3aganusi, BONPOCHI, Bcero Yueono-
oTpadaTbiBaeMble HA JIAGOPATOPHOM 3aHATHHI 4ACOB MeToAUTECKOe
ob0ecrieyeHune
1 2 3
BrusiHue kaTtanu3aTopoB Ha CKOPOCTh XUMUYISCKUX pEaKIni 3 [4, 5]
KaTanuruyeckast akTHBHOCTb KOHTAaKTHBIX Macc 2 [4, 6]
CpaBHMTENIbHAs OLIEHKA CBOICTB aJCOPOCHTOB 3 [4, 7]
3agaHus 119 CAMOCTOSATEILHOM PadoThI CTYICHTOB
Beero Yu4eOHo-
Bomnpocs! 1151 caMOCTOATEILHOT0 N3YYeHHs (3aaHus) MeToanYecKoe
uacos ol0ecneyenue
1 2 3
Kataau3aTopbl M KaTaJuTHYeCKHE NPOLEeCcChl 50 [1-14]
Cramuu KaTaan3a Ha TBEpP/IbIX KaTaau3aropax
CyIIHOCTh KaTaJTUTUYECKOTO ICHCTBUS
O0acTH NPOTEKaHKs KATATUTHICCKUX PeaKimil
TexHoJI0rHs MOJyYeHHS] KATATU3aTOPOB 56 [1-14]




MexaHOXMMHUYECKHE PEaKIIHU.

MexaHU3MBbI KaTATUTHYCCKUX IIpoLECCOB.

Buzpl oTpaBieHHs KaTaln3aTOpPOB.

CeneKTUBHOCTb KaTaJIu3aToOpPOB.

[Tpon3BOICTBO KaTanu3aToOpa KOHBEPCUH OKCH/IA yriepoaa
PacrsuInTeIIbHBIC CYIIHJIKH

Ancopouus 50 [1-14]
duznueckas aacopous

3HaueHue MOPUCTON CTPYKTYPHI aIcOPOEHTOB

OcHOBHBIE POMBIIIEHHBIE aICOPOEHTHI U UX CBOMcTBa. O01ne
CBEICHUS

Krnaccudukanus nop no pazmepam

AKTHUBHBIE yIIIH

Cunukarenu

LleonuTsl

[ TuHUCTBIE TOPO/IBI

OoOpa3oBaTe/ibHbIC TEXHOJIOTHH

Peanuzauus ocBoeHUs AUCHMIUIMHBI « T€XHOJOTHS KaTaln3aTOPOB M aJCOPOEHTOBY
oOecreunBaeTcsl JOCTYIIOM Ka)XXJoro oOydaromierocss K 0azaM JaHHBIX M OHMOJIMOTEYHBIM
¢donnaM, ¢GopMHpPYEMBIM IO TOJHOMY MEPEYHIO JUCUMIUIMH (MOAYJei) OCHOBHOM
oOpazoBarenbHOI MporpaMmsbl. [{enbio mpu 3TOM sABIISETCS BRIPAOOTKA Y CTY/IEHTOB HaBBIKOB
Y KOMIIETEHIMI, MO3BOJISIIOIIMX CAMOCTOSATEIBHO BECTH MCCIIEIOBATEIbCKYI0O M HAy4HO-
MeJIarorM4ecKyto padoTy.

[IpakTryeckass MOATOTOBKA NpPH peaju3aldi y4eOHOW NHUCUMIUIMHBI OpraHU3yeTCs
IIyTEM MPOBEJICHUS MPAKTUYECKUX 3aHATHH, MPeyCcMaTPUBAIOIIUX Y4acTHE O0ydaromnXcs B
BBINIOJTHEHUM OTAEJIBHBIX AJIEMEHTOB paboOT, CBA3aHHBIX C Oyaylied npodeccrnoHalbHOMI
NEeSATEIBHOCTBIO.

[IpakTrueckass MOATOTOBKA Tak)Ke BKJIIOYACT B ce0s 3aHATHUS JIEKIIMOHHOTO THIIA,
KOTOpbIE  TPEAyCMaTpUBAIOT  Tepenady  y4eOHoO  wHpOpManuu  OO0ydYaroImuMcs,
HEOOXOAMMOW ISl TOCHEAYIOIIEro BBIMNOJHEHUS paboOT, CBA3aHHBIX C Oyaymien
PO ECCUOHATIBHOM AESITENbHOCTHIO.

AyIuTOpHBIE 3aHATHS MPOBOAATCA B BHIAE JEKUMM ¢ wucnoias3oBanueMm [IK wu
KOMITBIOTEPHOIO TPOEKTOpa, IIPAKTUUYECKUX 3aHATHM, ¢ wucnosib3oBanuem [IK mpu
npoBeaeHUn  pacdyeroB. CamocTosdTenbHas paboTa  CTYJIEHTOB MPOBOJUTCS  IOJ
PYKOBOJICTBOM MPEINOJABATENIECH, C OKa3aHUEM KOHCYJbTAlMI U MOMOILIU IIPU MOJTOTOBKE K
KOHTPOJILHBIM pab0TaM, BHIMTOJTHEHUH JTOMAITHUX 3aJaHUM.

DoH/I OLIEHOYHBIX CPEICTB

@OHJT OIIEHOYHBIX CPEACTB MO AUCHMIUIMHE OOECHeunBaeT MNPOBEPKY OCBOCHUS
IJIAHUPYEMBIX PEe3yJbTaTOB 00yuYeHUs (KOMMETEHIMI W WX WHIUKATOPOB) MOCPEACTBOM
MEPOIPUATHIA TEKYIIETO, PyOSKHOT0 M MPOMEKYTOYHOTO KOHTPOJIS 10 AUCHUIIIMHE.

CBsi3p Mexy (pOpMUPYEMBIMU KOMIETSHIIMSAMU U (OpPMaMHU KOHTPOJIS UX OCBOCHUS
IpeJicTaBjlIeHa B Cleaytoiel Tabnuie:

Hanmenosanue
No Kon n HauMeHoBaHue HHIUKATOpa HanmenoBanue

KOHTPOJIHPYEMBIX o
/11 JOOCTHKECHUS KOMIIETCHIINH OLIEHOYHOTO CpeJICTBa
pa3aenoB (TeMbl)

BX0J1HOM KOHTPOJIb




o Bonpockl BXxogHOTO
1 BxonHOI KOHTPOJIb
KOHTPOJIs (YCTHO)
ATTecTanus pasienoB, TEKyIUH KOHTPOJIb YCIIEBAEMOCTH

1 KaranuzaTopsr u 3-VKE-1,¥V-VYKE-1B-VYKE-1 | Oruer no 1abopaTopHOii
KaTaJIATUYECKHE 3-TIK-1,V-ITIK-1,B-IIK-1 pabote (MMCbMEHHO)
MPOLIECChHI 3-IIK-2,V-IIK-2,B-IIK-2 Pemenue 3a1ad (MMCbMEHHO)

TecT (MUCBMEHHO)

2 TexHosorus 3-VKE-1,V-VKE-1,B-VKE-1 | Pemenune 3aau (IuCbMEHHO)
MTOJTYYCHUS 3-TIK-1,V-TIK-1,B-TIK-1 TecT (MUCHMEHHO)
KaTaJlu3aTOPOB 3-TIK-2,YV-IIK-2,B-IIK-2

3 AncopOnus 3-VKE-1,¥V-VKE-1, B-VYKE-1 Otyer mo abopaTopHOit

3-IIK-1,V-IIK-1,B-1IK-1 paboTte (MMCEMEHHO)
3-TIK-2,V-IIK-2,B-IIK-2 Pemenue 3amay (mMCbMEHHO)
TecT (MMCHMEHHO)
[TpomexxyTouHas aTTecTarus
1 | Ok3amen VYKE-1, IIK-1, TTK-2 TecT (MUCBMEHHO)
HGpG‘-ICHB OCHOBHBIX ITOKa3aTeiaen OLOCHKH PC3YyJIbTATOB, 3JICMCHTOB IIPAKTHYCCKOI'O
ONbITAa, 3HAHUA W YMEHUHW, TMOJJIEKAIINX BXOJHOMY, TEKYIIEMY KOHTPOJIIK U
MMPOMEKYTOYHOU aTTECTALINU
HanmenoBanmne
Ne Konx n HanMeHOBaHME HHIMKATOpa Pe3ynbrarel 00yueHus no
I/ KOHTPOIHPYCMBIX JOCTHIKCHHS KOMIICTCHIIMH JTUACIUILINHE
pazzenoB (TeMbl)
Bxo/1HOM KOHTPOJIb
1 | BxoaHO# KOHTPOJIb
ArtTecTtauus pa3fenoB, TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH
1 | Karanuzaropsl u 3-VKE-1,¥-VYKE -1,B-VYKE -1 | 3Haer nonsarue Karaansa,
KaTAJINTHYECKHE 3-TIIK-1YV-IIK-1,B-IIK-1 KaTaJu3aToOpOB, KOHTAKTHOM
MPOIIECCHI 3-IIK-2,V-IIK-2,B-TIK-2 MaccChl, CTaAUH KaTallnu3a,
TEXHHYECKHE
XapaKTePUCTUKH
KOHTAKTHBIX Macc
Brnaneer metoaukon
WCCIICIOBAHMS BIIUSHUS
KaTaJIn3aTOPOB HA CKOPOCTh
XUMHUYECKON PEAKLINU U
METOUKOMN UCCICAOBAHMS
KaTaJuTHICCKOM
AKTUBHOCTH KOHTaKTHBIX
Macc
YMeeT UCIOoIb30BaTh
CIPAaBOYHBIC MaTCPHAITBI U
pacueTHbIe hopmya s
oTpeIeTICHUS] YHEPTUN
AKTUBAIIUU KOHTAKTHBIX
Macc
2 | Texuonorus nonyderus | 3— YKE — 1,V — VKE — 1,B — YKE -1 | 3naer TpeboBanus,
KaTaJIn3aTOPOB 3-IIK-1,y-TIK-1,B-TIK-1 HpEAbBISIEMBIEC K
3-TIK-2,V-IIK-2,B-TIK-2 KaTaJIn3aTopam,
Pa3HOBUIHOCTHU
MTPOMBIIIIICHHBIX
KOHTaKTHBIX Macc,




TEXHOJIOTHH TTOJTyYeHUS
OCaKJICHHBIX,

PO TOYHBIX, CMEIIAaHHBIX,
IUIABJIEHBIX, CKEJIETHBIX U
LIEOJIUTHBIX KOHTAKTHBIX
Macc

Bnaneer MmeToqukon
onpeeIeHus
MIPOU3BOAUTEIIHBHOCTH
KaTajM3aTopa

VYMeeT UCIIoIb30BaTh
CIIpaBOYHbBIC MAaTEPUAIBI U
pacyeTHbIe hopmyIta s
pacyeTa KaTaTUTHYECKUX
MIPOIIECCOB U PEAKTOPOB

AncopOrus

3-VKE -1,V - VYKE - 1,B-VYKE -1 | 3naer nonsrue ajcopOuumu,
3-IIK-1,V-IIK-1,B-1IIK-1 aZIcOpOCHTOB, aJIcOpOTHBa,
3-TIK-2,Y-IIK-2,B-IIK-2 apaMeTpoB MOPUCTOM
CTPYKTYpBI, KJIacCCU(PUKALIHUIO
POMBIIIIICHHBIX
a7ICOPOCHTOB M MIX CBOWCTBA
Brnaneer meroaukon
CPaBHUTEIBHOMN OIIEHKH
CBOMCTB aJICOPOEHTOB,
METOUKON UCCICAOBAHUS
aZICOPOITMOHHBIX CBONCTB
AKTUBUPOBAHHOIO YTJIS,
OTIpeICIICHUS COJICPIKAHUS
KaTHOHOB K0OaJlbTa B
a7ICOPOMPOBAHHOM PACTBOPE
‘YMeeT Ucronb30BaTh
CIPAaBOYHBIC MAaTCPHAITBI U
pacueTHbIe hopMyIna st
pacuera aicopOIMOHHbBIX
MPOIECCOB U PEAKTOPOB

IK3aMeH

JleMOHCTpHUpYET OCHOBHBIE
3HaHUS U YMEHUS B
COOTBETCTBHH C pa3ziesiaMu

1,2 3.

OueHounble cpeacTBa

/i

HanmenoBanue
OII€HOYHOTO
CpeACTBA

KpaTkas xapakTepucTKa OIIEHOYHOTO CpPe/ICTBa

IIpencrasnenue
OLICHOYHOTO CPEJICTBA B
donme

Bxongnoi
KOHTPOJIb

CpencrBo  KOHTPOJIS, OPTraHW30BAaHHOE — Kak
crienManbHas Oecena  mpemnojaBaTens c
00yJaromuMcsi Ha TeMBI, CBSI3aHHBIE C N3ydaeMOn
JUCLUIUIMHOW, W PAacCUMTAaHHOE Ha BBIICHEHHE
o0bema 3HaHUHN oOyuatomerocs o
OIIPEJIEICHHOMY pa3Jely, TeMe, IpolsieMe U T.11.

VYerasiit onpoc - YO

Ortuer no
nabopaTopHOi
pabore

TexHU4ecKoe CpeaCcTBO, KOTOPOE MOXKET OBITh
UCIIONB30BAHO JJII KOHTPOJS MPUOOPETEHHBIX
CTyICHTOM TIPO(ECCHOHAILHBIX HABBIKOB W
yMEHUM (0] YIPaBJICHUIO KOHKPETHBIM
MaTepuaIbHbIM OOBEKTOM.

JlaGopaTtopHas pabora -
JIP




3 | [Ipaktuueckoe | Pemenue 3ama4 peKOHCTPYKTUBHOTO YPOBHS, Pemenue 3agau - 31
3aHsATHE MIO3BOJIAIOIINE OLIEHUBATh U IMarHOCTUPOBATH
YMEHHsI CHHTE€3UPOBAaTh, aHAIU3UPOBATh,
000011aTh (haKTHUECKUI U TEOPETUIECKUN
MaTepuai ¢ GOpMyIHMpPOBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJIEHUEM IPUYMHHO-
CJIEJICTBEHHBIX CBSI3EH.

4 | KonrposbHas CpencTBo NpoOBEpKU YMEHUN IPUMEHATH KonTposabnas padora -
pabora MOJTYYCHHBIC 3HAHUS JUIsl pEIICHUS 3a/1a4 KP
ONPEJICTICHHOTO TUIA M0 TEME WJIHN pa3zieily
5 | Tecr Cucrema CTaHIapTU3UPOBAHHBIX 3amanu, | Tecter - T

MO3BOJISIONIAs ~ ABTOMATHU3UPOBATH  MPOLEAYPY
W3MEpPEHUs  ypOBHS  3HAHUW U YMEHH
00y4aronierocs.

MeTtonuueckre MaTepHalibl, OINPEAEISIIONIME NPOLEAypbl OLICHUBAaHUSA 3HAHUM,
yYMEHUH, BIaJCHUN U (UJTK) OTIBITA ACSATEIBHOCTH, XapaKTEPUIYIOIINX dTaIlbl (GOPMHUPOBAHUS
KOMITIETEHIIUM.

Bomnpocsl BxoaHoro kourpous (YO):

1. Kitaccel HEOpraHMYECKUX BEIIECTB

2. Buapl XuMH4eCcKOH CBS3HU

3. ArperatHbie COCTOSIHUS BEIIECTB

4. BHyTpeHHss SHEprus

5. CKOpOCTh XMMUYECKON pEaKINU

6. BiusiHre KOHLIEHTpAlWK, TEMIIEPATYPbL, JABJICHUS HA CKOPOCTh XUMUYECKON PEaKkun

7. T'OMOreHHBIE U TETEPOr€HHBIE CUCTEMBI

8. Karanus

9. HeoOpatumblie u oOpaTUMBbIE pEaKIIMU

10. Cmenienue xumuueckoro pasHosecus. [Ipunnun Jle Hlatense

Bomnpocs! ajs1 oTueTa mo gadoparopHoii padore Nel:

1. Knmaccudukanusi KaTaTuTHYECKUX MTPOIIECCOB

2. YTo Takoe KaTaIUTUYECKast aKTUBHOCTh, YEM OHA XapaKTEPU3yETCs U BhIpaKaeTCsI?

3. Uem ompenensieTcss akTUBHOCTh KaTaJlM3aTopa JJIsl MPOLIECCOB, MPOTEKAIOIIUX
B KMHETHYECKOU oOnacTu?

4. Kakue napaMeTpsl BIUSIOT Ha THAPOJIMHAMUKY KaTaaIUTUYECKOIo mpouecca?

5. Uto Takoe oObeMHas ckopocTh? Kak oHa BeipakaeTcs?

Bomnpocs! Aj1s1 oTyeTa mo J1adopaTopHoii padore Ne2:

1. Uto Takoe TOMOTE€HHbIN KaTanu3?

2. YTo Takoe reTeporeHHbli KaTanus?

3. IIpuBeauTe mpuMepbl TOMOT€HHOI'O ¥ T€TEPOr€HHOI0 KaTajlu30B U €ro PUMEHEHHE.

4. Yo BBI3BIBAET NPOMOTHPYIOIIEE IEHCTBUE HA KATAIU3aTOP?

5. Kakoe BnusiHue okasbiBaeT optodochopHas KUCIOTA Ha Pa3joKEeHHE MEepPOKCUIa
BoJtopoaa’?

Bonpocsl a1 oTyera mo jJadoparopHoi padore Ne3:
1.0T w4yero 3aBucuT ajxcopOupyromas CIOCOOHOCTh aacopOeHTa U YeM OHa



XapakTepusyercs?
2. Kak nosiy4aroT akTUBHbBIE yIin?
3. B xakoM BHJIe M3rOTaBIMBAIOTCS YU, IPEIHA3HAYEHHbIE JJIs1 a1COPOLIH U3 Ta30B?
4. B KakoM BHJE HW3TOTABIMBAIOTCA YIJIM, MPEAHA3HAUEHHBIC IJS ajcopouuud u3
KUJTKOCTEH?
5. Kak yBenanuuth ruipo(puiabHOCTD yriaeun?
Bomnpocs! Ajis1 oTyeTa mo gadoparopHoii padore Ne4:
. Uto Takoe uzbuparenbHas agcopouus?
. ITonsipHBIE U anoNsIpHBIE aJCOPOEHTHI.
. OOBsACHUTE SIBJIEHUE JOCTPOUKH KPUCTAINIMYECKON PEIIETKH acOpOEHTa.
. BiiusiHMe pagnycoB HOHOB Ha X CIIOCOOHOCTh aICOPOUPOBATHCA.
. Korna Habmogaercs oomenHas ancopouus? I'ae ee npuMeHsroT?

N bW

Bonpocsl 1151 oTyera mo jgjadopaTtopHoi padore NeS:
. Uem xapakTepusyercs aicopOIMOHHAs eMKOCTh U B UEM OHA BBIpAXKaeTCs?
. Ot yero 3aBUCHUT KO3(PIUITUEHT pacnpeaereHus ajcopoara?
. Uro Takoe u3zoTepma u nzodapa ajcopounn?
. Mepa pa3BUTOCTH TOBEPXHOCTH.

hn B~ W N -

. CoBpeMEeHHasi TEXHOJIOTHS TPOU3BO/ICTBA AKTUBHBIX YIJICH.
3amayu 1J19 BBINOJIHEHUS] MPAKTHYECKUX 3aAHATHIA:

1. Jlna HEKOTOpOW XUMHUYECKOM pEeaKIuu NPHCYTCTBUE KaTalh3aTopa IO3BOJSET
YMEHBIIIUTH YHEPTUIO aKTUBAIUU XUMUUYECKOTO MPOIIECCa, PeAIU3yeMOTo MIPU TeMIIepaType
450 °C, ot 48 1o 33 x/[x. Bo CKOJIbKO pa3 YBEIHUHUTCS CKOPOCTh KATAIUTUYECKON pEAKINU
M0 CPABHEHHUIO C HEKATAIMTUYECKOM, ToJlarasi, YTo Bce JIpyrue pakTopbl CKOPOCTH PEAKIINH
OCTalOTCSl HEU3MEHHBIMHU?

2. TIpombIlieHHAs YCTaHOBKA, paboTaromias Ha BaHaaueBoM karaim3atope (V,Os),
npom3BoauT B cyTku 10 000 kr wmonormapara cepHoit kuciotel (Hp;SO4). O0Bem
KaTtanusaropa B yctaHoBke 0,5 m°. Paccamtats NPOU3BOJAUTEIBHOCTh KATAJIM3aTOPA.

3. OnpenenuTh 00bEM KaTaaU3aTOPA Vg,; B KOJOHHE CHUHTE3a aMMHUaKa U BpeMs
KOHTaKTa T Tra3a C Karagu3aropoM 1O  CIEAYIOIIMM  HUCXOJHBIM  JaHHBIM:
MPOU3BOAUTENLHOCTh peakTopa 95 T NH3; B cytku, naBienue P=80 MIla; Temneparypa
t=500°C; oOBemMHas ckopocTh V,=60000 M3/(q-M3); crenieHb mnpeBpaiieHuss x=20%.
CBoOomubiii 00beM katamuszaTopa V.,,=30% ot obmero ero oobema. Ha 1 T NH;
pacxomyercst 3000 m® asotoBomoponHoit cMech (Vaspc). JUist YIPOILICHHMS pacueTa HaINdie
MHepTHBIX npumeceil B raze (Ar+CH,) He yuuThIBaTh.

4. OnpenenuTs TpedOyeMoe KOJUYECTBO aKTUBHOTO YIJIs, BBICOTY CJIOSI aJICOPOEHTA U
auameTp ajacopOepa MmepuoandecKoro JeHCTBUS IS TIOTJIONICHUS TapOB OCH3MHA U3 CMECH
ero ¢ Bo3ayxoM. Pacxon mapoBoszmymiHod cmecu 3450 M°/a. HadanpHast KOHICHTDALIHS
6ensuna Co=0,02 kr/m°. CKOPOCTh MapOBO3AYIIHON cMecH ®=0,23 M/C, CUMTAs] HA MOJTHOS
CeueHHue amnmnapara, JUHaAaMHUecKas aKTUBHOCTb yriisi mo O6eHsuHy 7 % (Macc.), ocTaTo4yHast
akTUBHOCTbH mocie aecopounu 0,8 % (Macc.), HachIMHAS TJIOTHOCTh YIS Pyac=200 Kr/MC.
[Ipo10KUTENEHOCTD AECOPOLIMH, CYIIKU U OXJIAXKICHHS aIcOpOeHTa cocTaBisieT 66 MUH.



5. OnpenenuTs KOJUYECTBO TEIIOThI, KOTOPOE BbIAeNsAeTCa 3a oauH nepuon (t=135
MUH) TpU acopOIMU MApOB MOJUCTOrO 3TUIA aKTUBHBIM yriiem. [{uamerp amcopbepa 3 M,
Beicota cinosi H=1,0 m. CkopocTh mNapoBO3AYLIHON cMecH =25 M/MHUH; HadalbHas
xoHrentpamus Co=0,027 Kr/M°; KOHIIGHTPAIMs CMECH Ha BBIXOZE U3 agcopbepa C;=0,0002
Kr/M°; HACHIIHAS IUIOTHOCTB CIIOS Prac=200 kr/m°. Ha CKOJNBKO IOBBICHTCS TeMIIEpaTypa
napora3oBoii cmecH (At)?

3agaHusl KOHTPOJIbHOM padoThl (KP) BRINMOTHAIOTCAS MHAWBUAYATIBHO 110 BApUAHTAM,

COOTBETCTBYIOIIUM TOCeaHeN nudpe mmdpa cTyaeHTa. BapuaHTel KOHTPOJIBHBIX 3aaHUI:

No BapuanTa 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.IloHATHe KaTanu3a U KaTajau3aToOpOB.

2.KoHTakTHBIE MaccChl

3.CyIIHOCTh KaTAIUTUYECKOTO IEHCTBUS

4.Ctanuu KaTanusa Ha TBEPJIbIX KaTaan3aTopax

5.000acTH NpOTEKaHUs KaTAIUTUYECKUX PeaKnui
6.TexHnueCKneXapakTePUCTUKUKOHTAKTHBIXMACC: KaTATUTUYECKAsSaKTUBHOCTD,

Ne 3amanus

CCIICKTUBHOCTD
7 .TGXHI/I‘-ICCKHGXEIP AKTCPUCTHUKUKOHTAKTHBIXMACC IYCTOﬁqHBOCTBKaTaJII/ISaTOpOBK

OTPaBJICHUIO
8.TexHnuecku CXAPaKTCPUCTUKUKOHTAKTHBIXMACC IyCTOfI‘-IPIBO CTbKAaTaJIn3aTOPOBK

reperpeBam
9.TexHUYECKHE XapaKTEPUCTUKA KOHTAKTHBIX MAaccC: TEMIIepaTypa 3aKUTaHHsI
10.Texanueckue XapaKTEPUCTUKU KOHTAKTHBIX Macc: TUAPABINYECKOE
CONPOTHUBIICHUE

11.Texnuyeckne XapakKTEPUCTUKNA KOHTAKTHBIX MACC: MEXaHUYECKask MPOYHOCTh

12. Texnuyeckue XapaKTEPUCTUKH KOHTAKTHBIX MAcCC: MPOJODKUTEIBHOCTh PabOTHI,
CTOMMOCTD KaTaJIu3aTopa

13.OCHOBHBICATAIBIIPON3BOICTBAKOHTAKTHBIXMACC. PA3HOBUTHOCTHIIPOMBIIIIIICHHBIX
KaTaJIn3aToOpOB

14.0OcaxneHHbIe KOHTAaKTHBIE MAaCChI

15.KaTtanu3aTtopbl Ha HOCUTENSX, TOTy4aeMbI€ METOJIOM MPOTTUTKA

16.MeTob1 TPOTUTKU

17.KaTtanu3aropsl, NOJy4aeMble MEXaHUYECKUM CMEILEHUEM

18.I1aBreHbIe U CKEJIETHBIE KOHTAKTHBIE MACChI

19.VYcnoBus npoBeieHUsI mpoliecca riaBjIeHus

20..KaTanuzatopsl Ha OCHOBE II€OJIUTOB

21.1Tpou3BOACTBO KaTaIM3aTOPOB KOHBEPCHUU OKCHA YIJIepo/ia

22 PacbUINTENbHBIE CYIIUIKU

23.06mmme cBenenus 00 aJacopOIMOHHBIX nporieccax 23.duszndeckast aacopOous



24 ITapamMeTpbl TOPUCTON CTPYKTYPHI

25.Knaccudukanus nop 1o pazmepam

26..OCHOBHBIE POMBIIIJICHHBIE aJICOPOCHTHI

27 .AKTUBHBIC yTTTU

28..Cunukarenu

29.11conuTe

30.I'muHUCTHIE TOPOIBI

31.0npenenuth KOJIMYECTBO TEIUIOTHI, KOTOPOE BblAesAeTcsa 3a oAuH nepuoj (=135
MUH) MpU aACOPOIMH MapoB HOIUCTOTO 3TUIIa aKTUBHBIM yrieM. [uamerp agcopbepa 3 M,
Beicota cinosi H=1,5 m. CkopocTh mNapoBO3AyIIHOW cMecH ®=25 M/MUH; HaudajdbHas
xourentpamus Co=0,027 Kr/M°; KOHIEHTpALMs CMECH Ha BhIXOZe u3 agcopbepa C,=0,0002
Kr/M°; HACBIIHAS IUIOTHOCT CIIOS Prac=200 kr/m°. Ha CKOIBKO TOBBICHTCS TeMIIEpaTypa
nmapora3oBoi cMmecH (At)

32.0mpenenuTh KOJIWYECTBO TEIUIOTHI, KOTOPOE BhIAEIACTCS 3a oauH nepuoy (=135
MUH) MpU aJCOPOIUU MapoOB HOIMUCTOTO ATHIIAa aKTUBHBIM yrieM. J{uamerp aacopbepa 3 M,
BboicoTa cioss H=2,0 M. CkopocTh MapoBO3AYLIHOW cMecH =25 M/MHUH; HadaJlbHas
koHueHtpamusa Cy=0,027 KI‘/MS; KOHIICHTpAIUsI CMECH Ha BbIxoje u3 ajgcopoepa C,=0,0002
Kr/M°; HACBIIHAS IUIOTHOCT CIIOS Prac=200 kr/M°. Ha CKOIBKO TOBBICHTCS TeMIIEpaTypa
napora3oBoi cMmecu (At)?

33.0npenenuth KOJMYECTBO TEIIIOTHI, KOTOPOE BBIAENAETCSA 3a oauH nepuona (t=135
MUH) TIpU aJCOPOLIUM MapOB HOJUCTOTO ATUJIA aKTUBHBIM yriieM. J(uametrp agcopbepa 3 M,
BbicoTa cios H=2,5 M. CkopocTh MNapoBO3AYHIHOW cMecu =25 M/MHUH; HadaJlbHas
koH1eHtpamusa Cy=0,027 KF/MS; KOHIICHTpAIUsI CMECH Ha BbIxoje u3 ajgcopoepa C;=0,0002
KI/M°; HACBIIHAS IUIOTHOCTD CIOS Puac=500 Kr/M°. Ha CKONBKO MOBBICHTCS TEMIIEparypa
napora3oBoi cMmecu (At)?

34.0mnpenenuTh KOJIWYECTBO TEIUIOTHI, KOTOPOE BhIAEIAETCS 3a oauH nepuoy (1=135
MUH) OpU acOpOIMU MapoB HOIMUCTOTO ATHIIa aKTUBHBIM yrieM. Juametp aacopbepa 3 M,
BbicoTa cinoss H=3,0 M. CkopocTh MNapoBO3AYUIHOM cMmecM =25 M/MHUH; HadaJlbHas
koH1eHtpamusa Cy=0,027 KF/MS; KOHIICHTpAIUsI CMECH Ha BbIxoje u3 ajgcopoepa C;=0,0002
KI/M°; HACBIIHAS IUIOTHOCTD CIOS Puac=500 Kr/M°. Ha CKONBKO IMOBBICHTCS TEMIIEpaTypa
naporaszoBoi cmecu (At)?

35.0mpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BhIAENseTcs 3a oguH nepuon (1=135
MUH) OpU aJcOpOIMU MapoB HOIMUCTOTO ATHIIa aKTUBHBIM yrieM. Juamerp aacopbepa 3 M,
BbicoTa cinos H=3,5 M. CkopocTh mNapoBO3AYUIHON cMmecu =25 M/MHUH; HadallbHas
koHteHtparusa Co=0,027 Kr/M3; KOHIICHTpAIUsi CMECH Ha BbIxoje u3 ajgcopoepa C;=0,0002
KI/M°; HACBIIHAS IUIOTHOCTD CIOS Puac=500 Kr/M°. Ha CKONBKO IMOBBICHTCS TEMIIEparypa
naporaszoBoi cmecu (At)?

36.0mpenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BbIAENsAETCA 3a oauH nepuoj (=135
MUH) TIpH aJcopOIMu MapoB HOAMCTOTO ATWIA aKTHBHBIM yrieMm. Jlmamerp ancopbepa 3
M, BbicoTa cios H=4,0 M. CkopocTh MapoBO3AYyIIHON cMecH ®=25 M/MHUH; HadalbHas
konreHTparus C0=0,027 kr/M3; KOHIIEHTpallUsl CMECH Ha BeIxoje u3 ajgcopoepa C1=0,0002



KI/M3; HachlllHasg TIOTHOCTH ciosi pHAac=500 kr/m3. Ha CKOJIbKO MOBBICUTCS TeMIlepaTypa
napora3oBoit cmecu (At)?

37.0npenenuTh KOJIMYECTBO TEIUIOTHI, KOTOPOE BblAesAeTcsa 3a oAuH nepuoj (=135
MUH) TIpA aJCOPOITMHU MapoOB HOMMUCTOTO ATHJIAa aKTUBHBIM yrieM. J(nametp aacopOepa 3 M,
Bbicota cios H=4,5 M. CkopocTh MNapoBO3AYIIHOW cMecH =25 M/MHUH; HaudaidbHas
koHueHTpamus Cy=0,027 Kr/M?’; KOHIICHTpAIMsl CMECH Ha BbIxojie u3 aiacopbepa C;=0,0002
KI/M®; HACBHITHAS IUIOTHOCTH CIOS Prac=500 Kr/M°. Ha CKOJNBKO MOBBICHTCS TEMIEpaTypa
napora3oBoi cMecu (At)?

38.0mpenenuth KOJIMYECTBO TEIUIOTHI, KOTOPOE BblAeNsAeTcsa 3a oAuH nepuoj (=135
MUH) TIpHA aJCOPOIMHU MapoOB HOMMUCTOTO ATHJIA aKTUBHBIM yrieM. J{nametp aacopbepa 3 M,
Bbicota cios H=5,0 M. CkopocTh MapoBO3AYyIIHOW cMecH =25 M/MHUH; HaudaidbHas
koHueHTpamus Cy=0,027 Kr/M?’; KOHIIGHTpAIIMsl CMECH Ha BbIxojie u3 anacopbepa C;=0,0002
KI/M>; HACHIIHAS TIOTHOCTH CIOS Pyac—=500 Kr/M°. Ha CKONBKO NMOBBICHTCS TEMIIEpPATypa
naporaszoBoi cMmecu (At)?

39.0npenenuth KOJMYECTBO TEIIIOTHI, KOTOPOE BBIAENAETCSA 3a OauH nepuona (t=135
MUH) TIpU aJCOpOLIUM MapOB HOAUCTOTO ATUJIA aKTUBHBIM yriieM. J(uametrp agcopbepa 3 M,
BbicoTa cinosgs H=5,5 M. CkopocTh mNapoBO3AYHIHOW cMmecH =25 M/MUH; HayaibHas
xoHrentpamust Co=0,027 Kr/M°; KOHIEHTpALMs CMECH Ha BBIXOZe u3 agcopOepa C,=0,0002
KI/M>; HACBIIHAS TIIOTHOCTH CIOS Pyac—=500 Kr/M°. Ha CKONBKO NMOBEICHTCS TEMIIEpaTypa
naporaszoBoi cMmecu (At)?

40.0mpeaenuTb KOJIMYECTBO TEIJIOTHI, KOTOPOE BhIACNSIETCS 3a oauH nepuon (t=135
MUH) TIpHA aJICOPOITMHU MapOB HOANUCTOTO ATHIIA aKTUBHBIM yrieM. J(namerp aacopbepa 3 M,
BbicoTa cinosgs H=6,0 M. CkopocTh MNapoBO3AYLUIHOM cMmecH =25 M/MHH; HadaJlbHas
koHrentpamus Co=0,027 Kr/M°; KOHIEHTpALMs CMECH Ha BBIXOZe u3 agcopOepa C,=0,0002
Kr/M°; HACHIIHAS INIOTHOCT CJIOS Prac=200 kr/m°. Ha CKOIBKO MOBBICHTCS TeMIIEpaTypa
naporaszoBoi cmecu (At)?

TecroBble 3a1aHuA:
BapuanTt Nel
1. DHeprust akTUBaLUU - 3TO
a) pa3HOCTh SHEPTHI UCXOAHBIX PEArnPYIOIINX MOJICKYJI U aKTHBHOTO KOMILICKCA,;
0) cymMMa 3HEpruii akTHBHOTO KOMILIEKCA U UCXOIHBIX PEarupyIONMIUX MOJIEKYIT;
B) Pa3HOCTb PHEPTUH aKTUBHOTO KOMIUIEKCA M HCXOAHBIX PEarupyoIInX MOJICKYIT;
T') Pa3HOCTh CKOPOCTEH aKTUBHOTO KOMIUIEKCA M MCXOHBIX PEArupyrOIINX MOJICKYII.
Bapuant Ne2

1. Kak mnaspBaercs cnoco0 (OPMOBKM KaTalau3aTOpPOB, MPHU KOTOPOM TOTYdYaroT
chepudeckre rpanyibl oT 2 10 20 MM U3 TTOPOIIKOOOPA3HBIX MAaTEPUAJIOB MPHU T00ABICHUH
YKHUJIKOTO CBSA3YIOLIETO?
a) DKCTpY3HueH;
0) TabneTupOBaHUEM;
B) BMa3bIBACHUEM;
I') TPaHYJIMPOBAHUEM HA TapesIbuaTOM TPaHYIsSTOPE.



Bapuant Nel
2. CopOumoHHbIE HAHECEHHBIE KATaTU3aTOPhl — 3TO KaTalln3aTopbl, B KOTOPHIX
a) MCXOHO€ COEIUHEHHE AKTUBHOTO KOMIIOHEHTa BHOCST B PAaCTBOPEHHOM COCTOSIHHH B
MOPbI HOCUTEJIS;
0) UCXOHOE COCAMHEHNE HOCHUTENS BHOCAT B PACTBOPEHHOM COCTOSIHHH B TIOPBI aKTUBHOTO
KOMIIOHEHTA;
B) HE HaOMIONAeTcs B3aWMOJCUCTBUE MEXAY HOCHUTENEM W HCXOAHBIM BEIECTBOM,
a7IcCOpOUPYIOUTUMCS HA TTIOBEPXHOCTH;
r) HaOmomaercss B3aMMOACHCTBUME MEXKIYy HOCHTEIEM M HCXOJHBIM  BEIICCTBOM,
a7IcCOpOUPYIOUTUMCS Ha TTOBEPXHOCTH.
Bapuant Ne2
2. IlepBou cTaguen Karajin3a Ha TBEPABIX KATAIN3aTOPAaX SBIAECTCS
a) nuddy3ust TPoayKTa KaTajin3a B MOpax 3€pHa KaTajin3aropa;
0) BHyTpeHHsa 1u(dPy3us pearupyrolrx BEIIECTB B IOpax 3epHa KaTaau3aropa;
B) A dy3us NpoayKTa KaTaian3a oT MOBEPXHOCTH 3epHA KaTalln3aropa;
r) BHemHss quddy3us pearupyrommx BEIIECTB U3 sIpa IMOTOKA K IMOBEPXHOCTU 3EPEH
KaTajgu3aropa
BapuanTt Nel
3. TBepaoe T€I10, UCTIONIB3YEMOE B KAYECTBE CPEJICTBA OUMCTKH (pa3/iesieHHs ), Ha3bIBAIOT
a) aIcOpOEHTOM;
0) ancopOTUBOM;
B) KaTaJnu3aTopoM;
T') pa3IelIUTEIIEM.
Bapuant Ne2
3. Kakasa texHoyiornueckasi CTaaus MOJIYy4YEHHUs KaTaJlu3aTOPOB MEXaHMYECKUM CMEIICHHEM
KOMITIOHEHTOB MPUMEHSETCS JIJIsl OBBIIICHUSI MPOYHOCTH U OKOHYATEILHOTO (hOPMUPOBAHUS
CTPYKTYpbI TPaHyJIbl Kataauszaropa?
a) U3MEJIBYCHUE;
0) cMelleHre ¢ yBIAXHEHHOM MUXTOM;
B) (hopMOBaHuUE;
') TepMUYecKas 00paboTKa KaTaJin3aTopoB.
BapuanTt Nel
4. Cragusi TONy4EHHMsS] OCAXICHHBIX KOHTAKTHBIX Macc, IMpU KOTOpod TBepaas ¢asa
MEPEXOUT B )KUJIKYIO, HA3bIBACTCS
a) paCTBOPCHHEM;
0) ocaxxJIeHUEM;
B) (OUIBTPOBAHUEM;
I') CYILLKOH.
Bapuant Ne2
4. Macca ajgcopOeHTa B eIMHUIIE 00beMa 3ePHUCTOTO CJI0sI, HA3bIBAETCS
a) HACBIITHOM TIOTHOCTBIO;



0) MOPO3HOCTHIO;
B) SKBHUBAJICHTHBIM IHaMETPOM TPOXOJa;
T') yACTbHOU MIIOTHOCTHIO.

Bapuant Nel
5. Uto pacrnionaraercsi B BEpIIMHAX KyOOOKTadIpOB L[EOIUTA?
a) HaTpui;
0) Kaui;

B) KpEMHUH WM aTFOMUHMM;
I') BoJIA.
Bapuant Ne2
5. I[IponUTOYHBIE HAHECEHHBIE KAaTAIU3aTOPbl — 3TO KaTaIU3aTOPhl, B KOTOPBIX
a) MCXOIHOE COEJUHEHUE AKTUBHOIO KOMIIOHEHTA BHOCAT B PAaCTBOPEHHOM COCTOSHHH B
MOPBI HOCUTEJIS;
0) UCXOJTHOE COETMHEHUE HOCUTEIIS BHOCAT B PACTBOPEHHOM COCTOSIHUM B IOPbI aKTUBHOTO
KOMIIOHEHTA;
B) HE HaOIIONAeTcss B3aUMOJAEHUCTBHE MEXKAY HOCHTEIEM M MCXOAHBIM BEIIECTBOM,
a71copOMPYIOLIMMCS Ha MOBEPXHOCTH;
r) HaOmomaercss B3aUMOJCHUCTBUE MEXKAY HOCHUTEIEM U HCXOJHBIM  BEIIECTBOM,
a7cCOpOUPYIOUIMMCS Ha TOBEPXHOCTH.
BapuanTt Nel
6. Ilpoueccel, npoTekaronme B XKUAKOMW (aze ¢ ydacTHEM KaTajiu3aTropa B KOJIJIOMIHOM
COCTOSIHUH, Ha3bIBAOTCS
a) TOMOT€HHBIMH KaTaJIMTUYECKUMU MPOLECCAMY;
0) reTeporeHHBIMH KaTaTUTHISCKUMH MPOIIECCaMU,
B) MUKpPOT'€TEPOT€HHBIMHU KaTaJIUTUYECKUMHU MPOLIECCAMU;
') pepMEHTATUBHBIMU KaTaJTUTUYECKUMHU MPOLECCAMH.
BapuanTt Ne2
6. BemecTBo, moayiexaniee yraJeHUIO A TOCTHXREHUS 3ddeKkTa ouyucTKU (pasneieHus),
Ha3bIBAIOT
a) aIcOpOEHTOM;
0) ancopOTHUBOM;
B) KaTaJIN3aTOPOM;
I') pa3IeIUTeIEM.
BapuanTt Nel
7. Ha xakon TEXHOJOIMYECKOW CTaaUMU IIOJNYyYEHUsI KaTaJIu3aropoB MEXaHUYECKUM
CMEIIIEHNEM KOMIIOHEHTOB BBOJSIT Pa3IMUHbIE TEXHOJIOTHUYECKUE I00aBKU?
a) Ha CTAJINU U3MEJIBYCHHUS;
0) Ha CTaJlMu CMEIIECHUS C YBIXKHEHHOM IINXTOH;
B) Ha CTaAnM (POPMOBAHUS;
I') Ha CTaJIuu TEPMUUYECKON 00pabOTKH KaTaau3aropa.



Bapuant Ne2
7. I1o xakoMy MeXxaHU3My 00pa3yroTCs TPaHyJsIbl B MPOIECCE CUHTE3a CHIIUKaresei?
a) M0 MEXaHU3MY MOJIUMEPU3AIUY;
0) Mo MoJIMMepaHaTOTHYHOMY NPEBPAILICHUIO;
B) 110 BHYTPUITIOOYJIIPHOMY MPEBPAILICHUIO;
T') IO MEXaHU3MY TOJITUKOHICHCAIINH.
BapuanTt Nel
8. B kakoMm ammapare MpoM3BOJICTBA KaTalnu3aTopa KOHBEPCUHU OKCHJIA YIVIepo/aa TUIAPOKCH]T
’KeJie3a OTCTauBalOT B T€UEHUE 2 4acoB?
a) B ICKaHTaToOpeE;
0) B peKTope JIsl OCaXKICHHUS,;
B) B PaCNbUIUTEILHON CYIIINIIKE;
r) B OyHKepe.
Bapuant Ne2
8. Marepuan, Ha KOTOpbIH HAaHOCAT KaTaJU3aTop C LEJIbI0 YBEJIUYEHHUS €ro MOBEPXHOCTH,
IOpUJIAaHUST Macce IOPUCTOM CTPYKTYphl, IOBBIIIEHUS €€ MEXaHWYECKOM IPOYHOCTH,
Ha3bIBACTCS
a) aKTUBaTOPOM;
0) MpOMOTOPOM;
B) TPETE€POM;
I') TOBEPXHOCTHO-AaKTHBHBIM BEIIECTBOM.
BapuanTt Nel
9. CenekTUBHOCTD (M30MpaTebHOCTD) KaTaanu3aTopa - 3TO
a) ero CroCOOHOCTh U30MPATETHLHO YCKOPATH OHY U3 MOOOYHBIX PEAKIUN;
0) ero cnocoOHOCTh U30MPATETBHO YBEJIIMUMBATH BPEMsI Ha LIEJIEBYIO PEAKLIMIO TPU HATUYUH
HECKOJBKHX MOOOYHBIX;
B) €ro COCOOHOCTh U30MPATENHHO YCKOPATH 1IEJIEBYIO0 PEAKIUI0 MPU HAJIUYUKU HECKOJIBKUX
MOOOYHEBIX;
T') €ro CIIOCOOHOCTh U30MPATENHHO YBEIMYUBATH BPEMsI HA TIOOOYHYIO PEAKITUIO.
Bapuant Ne2
9. Ha kako# mo3uIuu pacribUIMTEIIbHON CYITUIKA TTPOUCXOAUT OTACICHUE TBEPIBIX YACTHII
oT raza?
a) B CyLIIWIbHOM Kamepe 4;
0) B BEHTWJIATOPE JIJIsl BO3BpaTa TBEP/IbIX YacTHIl 7;
B) B pa3rpy3o4HoM mryuepe 10;
T') B IIUKJIOHE 8.
BapuanTt Nel
10. Jlunelinas xapakTepucTuka cBOOOAHOTO oObeMa ajmcopOeHTa, 3aBUCAIAs OT JUAMETpa
00pa3yIoluX ero rpaHyil, Ha3bIBAeTCs
a) HACBIITHOM TIOTHOCTBIO;
0) MOPO3HOCTHIO;



B) SKBUBAJICHTHBIM JUAMETPOM MTPOXO/IA;
T') BBICOTOH TOP.
Bapuant Ne2
10. TIpouecchl, B KOTOPHIX pearupyroline BEIIeCTBa U KaTalu3aTop COCTABISIIOT ONHY a3y,
Ha3bIBAOTCS
a) TOMOT€HHBIMH KaTaTUTUYECKUMU MPOLECCaMU;
0) reTepOreHHbIMU KaTaJTUTUYECKUMHU MPOIECCAMU;
B) MUKPOTE€TEPOTEHHBIMH KaTAIUTUUECKUMU MTPOLIECCaMU;
) pepMEeHTAaTUBHBIMU KaTaTUTUYECKUMHU MPOIECCAMH.
BapuanTt Nel
11. Yto o3nauaet BenuunHa C; B ypaBHenuu: 1=V, C,py,
a) 0ObEMHYIO JI0JII0 OCHOBHOT'O MCXOJIHOTO BeIlleCTBa (Ha BXOJIE B CJIOM Karalin3aTopa);
0) 00BEMHYIO JIOJIIO TIPOIyKTa (HA BBIXOJIE U3 CJIOS KaTalu3aropa);
B) CTENEHb MPEBPAILICHHUS] OCHOBHOI'O UCXOJJHOTO BEILIECTBA;
I') KOHEUHYIO (Ha BBIXOJIE U3 CJI0S KaTaiu3aropa) o0bEeMHYIO CKOPOCTD rasa.
Bapuant Ne2
11. Cramus mofydeHHs] OCaXICHHBIX KOHTAaKTHBIX Macc, MpHU KOTOpOM TBepaas ¢asza
oOpa3yeTcsi B pe3yibrare XMMHYECKOW pEaKIUU IpU CIUBAHUM PACTBOPOB HMCXOJHBIX
KOMIIOHEHTOB, Ha3bIBACTCS
a) paCTBOPEHHEM;
0) ocaxJIcHHEM;
B) (DUIBTPOBAHUEM;
T') CYLIKO.
BapuanTt Nel
12. IlepBo¥i cTanueit NOMy4eHUs] MPOITUTOYHBIX KAaTaJIU3aTOPOB SBISAETCS
a) ynajieHue u30bITKa pacTBOpa;
0) sBaKyarus raza u3 nop HOCUTES;
B) 00pabOTKa HOCUTENSI PACTBOPOM;
) CylIKa U MPOKAJIMBAHUE.
Bapuant Ne2
12. Yto oOpaszyeTcsi Ha BTOPOI CTaJuK CUHTE3a YIJisi?
a) aicopOEHT MOHOJIUTHOM CTPYKTYPHI;
0) aKTUBUPOBAHHBIN aJICOPOCHT;
B) aJICOPOEHT MOPUCTOU CTPYKTYPHI.
BapuanTt Nel
13. B xakom BuJIe MOIYYalOT KaTajanu3aTtop HUKEIb Penes?
a) B BUJIE€ MEJIKOAUCIIEPCHOTO MOPOIIKA;
0) B BUJIE KyCOUKOB CILJIAaBOB;
B) B BUJIE CETKH;
T') B BUJI€ clihpajei.



Bapuant Ne2
13. Yto o3nauaet BenuuuHa C, B ypaBHenuu: =V C,xC By,
a) 00bEMHYIO JI0JIF0 OCHOBHOT'O MCXOJIHOTO BEIIECTBA (Ha BXOJIE B CJIOM KaTanu3aropa);
0) 00BbEMHYIO JTOJTIO MPOTYKTA (Ha BRIXOJE M3 CJIOS KaTaanu3aropa);
B) CTETICHb MIPEBPAIEHUS] OCHOBHOTO MCXOJIHOTO BEIIIECTBA;
') KOHEUHYIO (Ha BBIXOJIE U3 CJIOS KaTaln3aropa) O0ObEMHYIO CKOPOCTh rasa.
BapuanTt Nel
14. Yto obpa3zyercst Ha IEPBOM CTAUN CUHTE3a YIS ?
a) aicopOEHT MOHOJTUTHOM CTPYKTYPHI;
0) aKTUBHPOBAHHBIN aJICOPOCHT;
B) aJICOPOCHT MOPUCTOM CTPYKTYPHI.
Bapuant Ne2
14. Tlocnegnei cTaguen NOMIyYEHUs] TPOMUTOUYHBIX KaTaIU3aTOPOB SBIISIETCS
a) ynajieHue u30bITKa pacTBOpa;
0) sBaKyaIus raza u3 nop HOCHUTEJs;
B) 00paboTKa HOCUTENISI PACTBOPOM;
T') CyIlIKa U MPOKaJIUBaHUE.
BapuanTt Nel
15. BemecTBo, BBOAMMOE B KOHTAKTHYIO MaccCy JjIsl TOBBIIICHUSI aKTUBHOCTU KaTaJlu3aTopa
Y YBEJIUYEHUS CPOKA €T0 ICUCTBUS
a) Tperepom;
0) MpOMOTOPOM;
B) HOCHUTEJIEM;
I') IOBEPXHOCTHO-aKTUBHBIM BEIIECTBOM.
Bapuant Ne2
15. B xakom Bue nony4aroT karanuzarop bara?
a) B BUJIE MEJIKOAUCIIEPCHOTO MOPOIIIKA;
0) B BU/IE KYCOYKOB CILIABOB;
B) B BUJIC CETKH;
') B BUJIE CIIHPAJICH.
OueHnnBaHMe CTy/IEeHTA HA IK3aMeHe MO0 IUMCUMUILINHE
«TexHoJI0THS KATAJIU3ATOPOB U a/ICOPOEHTOBY:

Bbanabl
(uToroBoit OcBoeHnne
N N . TpeOoBaHMs K 3HAHUAM
PEHTHHTOBOM | KOMIIETEHIM
OLIEHKH)
100-85 [TpoasuuyTEIi | OTBETHI HA MTOCTABJICHHBIC BOIPOCHI MOJHBIC, YeTKHE W Pa3BEPHYTHIC.
YpOBEHB Pemennst 3amad  JIOTHYHBI, JOKa3aTelbHBI W JIEMOHCTPUPYIOT
AHATUTUYCCKUE ¥ TBOPUECKHE CITOCOOHOCTH CTY/ICHTA.
84-70 Cpennnii JlatoTcsi mToNHBIE OTBETHI Ha TOCTaBIEHHBIE BOMpockl. [lokazaHo
YPOBEHB YMEHHE BBIJCIATh MPUIUHHO-CIICACTBCHHBIE CBs3HM. [Ipu perieHun
3a]a4  JIOMYIICHBl HE3HAYUTENbHBIE OIIMOKHU, WCIPABICHHBIE C
TTOMOIIIBIO «HABOJISAIINX» BOIPOCOB MPETIOaBaTEsl.
69-60 Bba3oBbIii OTBeTHI Ha BOMPOCKHI M PENICHUS MOCTABJICHHBIX 33/1a4 HEIOCTATOYHO




YPOBEHB nosiHble. JIormka M mOCIeNOBaTEIBHOCTh B PEIICHUM 334a4 UMEIOT
HapyleHus. B oTBeTax OTCYTCTBYIOT BBIBOJBI.

Crynent, nomyuyusiimii MmeHee 60% OT MaKCUMaJIBHOTO Oalijia 3a pa3aes JUCIUILTHHBI
WK TIPOMEKYTOUHYIO aTTECTAIUI0, CYUTACTCS HEATTCCTOBAHHBIM I10 JJAHHOM JUCIUILTHHE.

HToroBas oleHKa BBICTaBJISICTCS ITyTEM TepeBOia HAOPAHHBIX OAJIJIOB B COOTBETCTBHUH
CO CIIEAYIOIICH TaOIuIICH:

O1eHKa 110 5-0a/uIbHOM MIKAJIe Cyrma)6aimion 33 pasACIEL 1 Onuenka ECTS
JK3aMEH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopouto» 75-84 C
70-74 D
3 — «yo0osemeopumenbHoO 65-69
Y P 60-64 E
2 — «Hey0081emeopUMENbHOY Memnee 60 F

YueOHO-MeTOAUYEeCKOE U HHPOPMALMOHHOE o0ecliedyeHUe Y4eOHOM IUCIUTIIHHbI
OcHoBHas nuTEpaTypa:
1.CubapoB, JI. A. Karamus, kaTaquTHUYECKHE TPOLECCHl M PEAKTOPHI: ydyeOHOe
nocob6ue / JI. A. Cubapos, JI. A. CmupHoBa. — 2-¢ u3sa., crep. — Cankr-IletrepOypr : Jlans,
2021. — 200 c. — ISBN 978-5-8114-2158-9. — Tekct : snexktpoHHbli // Jlanp :
2JIEKTPOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/169060 .
2.XUMHYecKasi TEeXHOJIOTHs HEOPTaHWYECKUX BemlecTB : yueOHoe mocobue / T. T

AxmetoB, B. M. byceirun, JI. I'. I'aiicun, P. T. AxmeroBa ; nox penakuueit T. I'. Axmertona.
— 2-e u3x., crep. — Cankr-IletepOypr : Jlanp, 2019. — 452 c¢. — ISBN 978-5-8114-3882-
2. — Texct : snexrponnbii // Jlanp : snexrpoHHO-OMOMMOTEYHass cucrema. — URL:
https://e.lanbook.com/book/119611.

3. bapanoB, /[. A. Ilpouecchl W amnmapaTbl XMMHYECKOW TEXHOJIOTMH : y4deOHOe
nocobue / JI. A. bapanoB. — 3-¢ u3a., ctep. — Cankr-Ilerepoypr : Jlans, 2020. — 408 c.
— ISBN 978-5-8114-4984-2. — TekcT: 21ekTpoHHbIN // JIaHb : 31eKTpOHHO-OMOIMOTEeYHAS
cuctema. — URL: https://e.lanbook.com/book/130186.

JlononHuTeNnbHAs IUTEPATYpA:

4 AnexcanapoBa, J. A. Heopranuwyeckas xumusa. TeopeTHyecKue OCHOBBI U
1a00paTOPHBIN MPAKTUKYM : yueOHUK / D. A. AnekcanapoBa. — 3-¢ u3f., crep. — CaHKT-
[lerepOypr : Jlanb, 2020. — 396 c. — ISBN 978-5-8114-3473-2. — TekcT: 37€KTPOHHBIN//
Jlaub : anekTpoHHO-OnOmoTeuynas cucrema. — URL:https://e.lanbook.com/book/130569.

5.3yboa H.I'. BnusHue kaTtaiu3aTOpoOB Ha CKOPOCTh XUMHUYECKOM peakuuu /

Meroanueckue yka3zaHus K BBIMTOTHEHUIO JabopaTopHbIX pad. Anpobarnws, 2020.

6.3yooBa H.I'. Orenka XuMuU4YecKOW aKTUBHOCTH Katanu3aTtopa / Metogudeckue
yKa3aHUs K BBITOJHEHHIO JTa0opaTopHbIX pad. Ampoodarus, 2020.

7.3yooBa H.I'. AncopbumonHble cBoiicTBa yris / MeTtoauueckue yka3zaHus K
BBITIOJIHEHHIO JIA0OpaTOpHBIX pad. Anpobarus, 2020.

8.3yboBa H.I'. HM3OumparempHOCTH aacopOmum / MeTogudeckue yKazaHus K



https://e.lanbook.com/book/169060
https://e.lanbook.com/book/119611
https://e.lanbook.com/book/130186
https://e.lanbook.com/book/130569

BBHITIOJTHEHUIO MPaKTUYeCKuX pad. Anpoodartus, 2020.

9.3yboBa H.I'. Onpenenenue coaepkaHne KaTHOHOB KOoOajabTa B aJcOpOUPOBAHHOM
pactBope / MeTtoauueckue yKka3aHus K BBIITOJIHEHUIO JJabopaTopHbIX pad. Anpobarus, 2020.

10.3y6oBa H.I'. Pacuer oHepruum akTUBallMM KaTaJIUTHYECKOTO Tpolecca /
Meronnueckue ykazaHus K BBIIIOJTHEHUIO TpakTUYecKux pad. Anpoobanus, 2020.

11.3y6oBa H.I'. Pacyer mpousBoguTensHOCTH Kartaiau3aTtopa / MeTtoaudeckue
yKa3aHUsl K BBITIOJIHEHUIO paKkTUUeckux pad. Anpobarus, 2020.

12.3y6oBa H.I'. PacueTsl kaTaquTHYECKUX MPOLIECCOB U peakTopoB / Metoguueckue
yKa3aHUs K BBITIOJTHEHUIO IpaKkTUUeckux pad. Anpoobarus, 2020.

13. 3yb6oBa H.I'. PacueTsl agcopOIMOHHBIX MPOIECCOB U peakTopoB / Mertoanueckue
yKa3aHus K BBIOJHEHHUIO IpaKkTU4YecKux pad. Anpoodanus, 2020.

14. Kypnan «Tpynet BI'MY. XuMuga u TEXHOJIOIMS HEOPTAaHMYECKUX BELIECTBY». -
Pexxum noctyna: https://e.lanbook.com/journal/2484

IIporpammHoe o0ecnieueHue u UHTEepHET-pecypcehI:

[Tpouecc peanuzanuu 00pa3oBaTENbHOM MpOrpaMMbl 00€CHEYeH HEOOXOAUMbBIM

KOMIUIEKTOM JIMLIEH3MOHHOTO MporpaMMHoOro obecneuenusi: « Wordy», «Power Paint».

MartepuaJbHO-TeXHHYECKOE o0ecnedyeHrne y4eOHOH JUCHUIITTMHBI

JIeKUMOHHBIE  3aHATHS  MPOBOJIATCA B CIECHHAIM3UPOBAHHBIX  AyJIUTOPHSIX,
OCHAILIEHHBIX MYJbTUMEIUNUHBIM 00OOpyAoBaHUEM. lIpakTuueckue 3aHATHS TPOBOIATCSA B
ATUX K€ ayJUTOpUSX C TMOCELUEHUEM JIabOpaTopuil, OCHALIEHHBIX CTaHAAPTHBIMU
KOMILJIEKTAMH OTEYECTBEHHBIX M 3apyOEKHBIX MPUOOPOB M YCTAHOBOK. MyJIbTUMEIUNHBIN
KypC JIEKITUH, BUACOPUIbMbI, MAKEThI U TUIAKATHI.

Y4eOHo-MeTOAUYECKHE PEKOMEHAALMY ISl CTYACHTOB

1. Yka3zanus 115t mpoCiIyIIMBaHUS JIEKIIHM

Ilepenq HayanoM 3aHATH BHMMATENbHO O3HAKOMUTHCS C YYEOHBIM IJIAHOM
MIPOBEICHMS JIEKIIUI M CIIMCKOM PEKOMEHI0BAHHOM JIUTEPATYPHI.

[lepen mocemieHreM o4epeaHON JIEKIUMU OCBEKUTH B MAMSITH OCHOBHBIE KOHUEMLWU
MpOMACHHOTO paHee MaTepuana. I[loAroroBUTh MNpuU  HEOOXOJUMOCTH  BOIPOCHI
npenogasatento. He Hamo onacaThcesi, 4TO BOPOCHI MOTYT OBITh MPOCTHIMH.

Ha nekuuu ocHOBHOE BHHUMaHME CJEIyET yIelsATh HE GOopMysIaM U MaTeMaTHYECKUM
BBIKJIAJIKaM, a COJICPKAHUIO N3yYaeMbIX BOIIPOCOB, ONPEIEICHUSAM U TOCTAHOBKAM 33]1a4.

B mpouecce m3ydyeHusi JIEKIMOHHOTO Kypca HEOOXOAMMO IO BO3MOXKHOCTH YacTo
BO3BpAILIATECS K OCHOBHBIM IMOHSATHUSAM M METOAAM pelIeHHs 3a1ad (3eCb BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUN CTY/ICHTOB).

XKenaTenbHO UCTONB30BATh KOHCHEKTHI JIEKIMI, B KOTOPBIX MCHOJb3YETCS MPUHATAS
npernojaBaTesieM cCUCTeMa 0003HaYeHUI.

s Gosiee moIpoOHOTO M3y4YEHHUs Kypca cleAyeT padoTaTrh ¢ PEeKOMEHIOBaHHBIMU
JTUTEPATYPHBIMU UCTOYHUKAMU U BHOBb MOSIBJISIOIIMMUCS UCTOYHUKAMU.

2. Yka3zaHus IJ1s y4acTUsl B IPAKTUYECKUX 3aHITUSIX

Ilepen mnocenieHMEM MNPAKTUYECKOTO 3aHATUS YSICHUTH TEMY M CaMOCTOATEIBHO
M3YYUTh CBA3aHHBIEC C HEW MOHATHUS U METO/bI PEIICHUS 3aau.
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[lepen pemeHueM 3aia4 aKTHBHO YYacTBOBaTh B OOCYXKJICHMHM C TMpENojiaBaTeIeM
OCHOBHBIX MOHSTHM, CBA3AHHBIX C TEMOM MPAKTUYECKOTO 3aHATHUS.

B nponecce pemieHus 3ajgad BECTH JUCKYCCHIO C IPEINOJaBaTeleM O MPaBUILHOCTU
MIPUMEHECHUSI METOJI0OB UX PELICHUS.

[Io BO3MOXHOCTM CaMOCTOATENBHO JOBOAUTH PEIICHUWE NPEAJIAraéMbIX 3aaad Jo
OKOHYATEJILHOTO UTOTA.

B koHIle mpaKkTUUECKOTO 3aHATHS MPU HEOOXOAUMOCTH BBISICHUTH Y MpPEroaBaTess
HESICHBIE BOIIPOCHI.

OcHOBHBIE pe3yJIbTaThl BHINOJHEHUS pa00OThl HEOOXOAMMO pacreyaraTh.

3. YkazaHus 115 BBITIOJTHEHHUS JJTa00paTOPHBIX pabOT

CobmomaTte TpeOOBaHUSI TEXHUKM O€30MACHOCTH, [JII YEro MpOCIylIaTh
HEO0OXOMMBIC Pa3bICHCHUS O TIPABUIIBHOCTH MTOBEJCHUS B TaOOPATOPHH.

[lepen BbIOTHEHUEM JTAOOPATOPHOI pabOTHI MPOBECTH CAMOCTOSITEILHO MOJTOTOBKY
K paboTe U3y4YUB OCHOBHBIC TEOPETUUYECKUE MOJOKEHUS, 3HAHUE KOTOPHIX HEOOXOIUMO JIJIs
OCMBICJICHHOTO BBHITIOJTHEHUS PAOOTHI.

B nponiecce BbImosHEHUST pabOTHI ClEAyEeT MOCTOSIHHO OOIIATHCS C MPEro1aBaTeseM,
HE JOMYyCKas M0 BO3MOKHOCTH HENPABUJIbHBIX JICHCTBUM.

OcHOBHBIE pe3yJIbTaThl FKCIIEPUMEHTOB HE00XO0IMMO 3a(hPUKCUPOBATH B TUCBMEHHOM BHJIE.

[Ipu cpaue 3adera mo paboTe MOATOTOBUTH OTYET O MPOJEIaHHOM paborte, rie
JTOJKHBI OBITh OTPA’KEHbI OCHOBHBIE PE3YJIHTAThI U BHIBOBI.

4.Yxa3aHusl 1JIs1 BBIIIOJHEHUS] CAMOCTOSITETbHON pabOThI

[lonyunTs y mpenogaBaTelisi 3aJaHUE M CIOUCOK PEKOMEHJIOBAHHOW JIMTEPATYPHI.
N3yuenue TeopeTHIeCKUX BOMPOCOB CIEAYET MPOBOJAUTH 110 BO3MOXKHOCTH CAaMOCTOSITEIIBHO,
HO TIPH 3aTPYAHEHUSAX 00paIaThCs K MPErnoaBaTelto.

[ToaroToBUTH MUCHMEHHBIN OTUET O TIPOJIETIAHHON padoTe.

[Ipu BbIMOJIHEHUU (PPOHTANIBHBIX 3aJaHUN MO YCMOTPEHHUIO MpernojaaBarelis padbora
MOXET OBITh OIlEHEHa 0e3 MHCHBMEHHOTO OTYeTa Ha OCHOBE OTBETOB HA KOHTPOJIbHBIC
BOIPOCHI, PU YCIIOBUM aKTUBHOM CAaMOCTOSTEIBHOM paOOTHI.

[ToATOTOBUTH OTBETHI HA KOHTPOJILHBIE BOIIPOCHI.

MeToan4yeckue peKOMeHIAUN 1JIsl NpenoaaBaTesen

1. Ykazanus 115 npoBeAeHUs JIEKIUH

Ha mepBoi#i BBOJHOM NEKIHMH CAENaTh OOMINiT 0030p COAepKaHUsS Kypca U OTMETHUTH
HOBBIE METOJbl W TMOAXOJbl K PELICHUIO 3a7ay, pacCMaTpUBAEMbIX B KYypcC€, JOBECTH 0
CTYJICHTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOIPOCHI.

[Ipy mOATOTOBKE K JEKIIMOHHBIM 3aHSITHSIM HEOOXOJUMO MpOayMaTh IJIaH €ro
MPOBENCHUS, COACPHKAHUE BCTYIIUTEIBHOM, OCHOBHOW M 3aKIIOUUTEIIBHOW YacTU JICKLHH,
O3HAKOMUTHCSI C HOBHHKAMHU YYEOHOW W METOJAMYECKOW JUTEpaTyphl, IMyOJIUKAITUSIMU
MEPUOJNYECKON Te4YaTh IO TEME JIEKIMOHHOIO 3aHSTHS. YTOYHUTH IUIAH MPOBEICHUS
MPAKTUYECKOr0 3aHATUS MO TeMe JeKuuu. llepen M3noKeHnem TEeKyIIero JEKIMOHHOIO
Marepuajia HalOMHUThL 00 OCHOBHBIX UTOTAX, JOCTUTHYTHIX Ha MpeAbIaymux Jekiusax. C
ATOM 1eJIbI0 3aJaTh HECKOJIbKO BOMPOCOB ayJAUTOPUU U OCYIIECTBUTH BBIOOPOUHBIN



KOHTPOJIb 3HaHUSI CTYACHTOB.

B xoae NeKIMOHHOro 3aHATHUS MpenofaBaTeldb AOHKEH Ha3BaThb TeMmy, y4eOHbIe
BOIIPOCHI, 03HAKOMHUTH CTYJCHTOB C MEPEYHEM OCHOBHOW M JOTIOJHUTEIBHOU JIUTEPATYpPbI
0 TeMe 3aHATHS. PackpbiBas conepikaHue ydeOHBIX BOIPOCOB, aKIEHTUPOBATh BHUMAHHE
CTYyJICHTOB Ha OCHOBHBIX KATETOPWsIX, SBICHHUSIX M TMpoIleccax, OCOOCHHOCTAX WX
MpoTeKaHus. PacKphIBaTh CYITHOCTh W COJCP)KAHHUE PA3IUYHBIX TOYEK 3PCHHS U HAyYHBIX
MOJIX0JI0B K OOBSICHEHUIO TE€X WJIM MHBIX SBJICHUM U MPOIIECCOB.

Cnengyer apryMeHTHPOBAaHO OOOCHOBAaTb COOCTBEHHYIO TMO3MIMIO IO CIOPHBIM
TEOpEeTHUYECKUM BormpocaM. [lpuBonute mpumepsl. 3agaBaTh [0 XOAY HU3JIOKECHHS
JIEKIIMOHHOTO MaTepuajia pUTOPUYECKHE BOIPOCHl M CaMOMY JaBaThb Ha HHUX OTBET. JTO
CIIOCOOCTBYET AaKTHMBH3AIIMU MBICIIUTEILHON JESITEIIBHOCTH CTYJIECHTOB, TOBBIMICHUIO WX
BHUMaHHUS M HMHTEpeca K MaTepuaily JCKIHUU, €€ cojepkanuio. [IpemogaBaTens MOKEH
PYKOBOJHUTH pPaOOTOW CTYAEHTOB II0 KOHCIEKTHPOBAHHWIO JIEKIIMOHHOTO MaTepHaa,
MO TYCPKUBATH HEOOXOIUMOCTh OTPAKEHHUS B KOHCIIEKTAaX OCHOBHBIX MOJIOKEHUN N3ydaeMOM
TEMbI, 0CO0O BBIICISAS, KaTEropualdbHBIA ammapar. B 3akmiouuTenbHOW YacTU JICKIUH
HE00X0aMMO CHOPMYITUPOBATH OOIIIKME BBIBOJIBI 10 TEME, PACKPHIBAIOIINE COACPIKAHUE BCEX
BOIIPOCOB, MOCTABJICHHBIX B JIEKIIUU. OOBIBUTH TUIAH OYEPETHOTO MPAKTUUECKOTO 3aHATHUS,
JaTh KpaTKHE PEKOMEHJIAINH IO MOATOTOBKE CTYACHTOB K 3aHATHIO. OTNpeneauTs MeCTO U
BpeMs KOHCYJIbTAIIMHU CTYJIEHTaM, TTOKEJIaBITUM BBICTYIIUTH C TOKJIagaMu U pedeparamu.

Ha mocnegneit nexkuuu yaeiauTh BpeMsl Il 0030pa HanboJiee Ba)KHBIX MOJIOKEHUM,
PacCMOTPEHHBIX B Kypce.

2. YkazaHus JJIsl IPOBEICHUS MPAKTUUECKUX 3aHITHM.

YeTko 0003HAYUTH TEMY MPAKTHUECKOTO 3aHSTH.

OO6CyuTh OCHOBHBIC TTOHSTHUS, CBSI3aHHBIC C TEMOW MPAKTUYECKON paOOTHI.

B mporecce pemieHus 3amad BECTH JMCKYCCHIO CO CTYJIEHTaMU O MPaBUIbHOCTHU
MIPUMEHEHUS TEOPETUIECKUX 3HAHHM.

OTmedaTh CTYACHTOB, HamOOJjiee AaKTUBHO YYACTBYIOIIMX B pEHICHUW 3a7ad |
JTUCKYCCHSX.

B KxoHIIe MpakTUYECKOT0 3aHATHSA 33/1aTh ayTMTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. Ykazanus Jyuisi mpoBeJieHus 1a00paTOPHBIX 3aHITHM.

CoOmonath TpeOOBaHMS TEXHUKHM OC30MACHOCTH M IIPOBOJHUTH HEOOXOIUMBIS
Pa3bACHEHHSI O TIPABUIILHOCTH MOBEICHUS B TaOOPATOPHH.

[lepen BBIMONHEHWEM J1A0OPATOPHOW pPabOTBI TPOBEPUTH CTETIICHH T'OTOBHOCTH
CTYJICHTOB, HAIIOMHUTH U 0OCYNTH OCHOBHBIC TCOPETUUYCCKUE MTOJIOKEHUS, 3HAHNE KOTOPBIX
HEO0OXOIMMO JIJIsl OCMBICJICHHOTO BBHITIOJTHEHUS PadoT.

B mporecce BoImoiHEHHUST pabOTHI CIAEAYET MOCTOSIHHO OOIIATHhCS CO CTYIACHTaMH, HE
JIOITyCKasi IO BO3MOKHOCTH MX HETPABWIBHBIX JICHCTBUM.

TpeboBaTh, 4TOOBI OCHOBHBIE PE3YJIbTAThl IKCIEPUMEHTOB OBLIM 3a(UKCHUPOBAHBI
CTYJICHTaMH B MUCHbMEHHOM BH/IE.

[Ipu nmpueme 3adera o padbote TpeOOBATH OTUET O MPOACIAHHON padoTe, e JOKHBI
OBITH OTPa)KEHBI OCHOBHBIE PE3YJIbTAThl U BHIBOIBI.



4.YxazaHus 110 KOHTPOJIIO CAMOCTOSITEIBHON PaOOTHI CTYICHTOB

[To ycMOTpeHHO penoaaBatelis 3alaHie Ha CaMOCTOSITEBHYIO Pa0OTy MOXKET OBITh
VHIBHTyaTbHBIM HITH (PPOHTATIBHBIM.

[Ipu uconbp30BaHUY HHIUBUAYAIBHBIX 3a/IaHUI TPeOOBATh OT CTYICHTA MUCHhMECHHBIM
OTYET O MPOoIeTaHHON padoTe.

[lpu npumeHeHHH GPOHTATBHBIX 3aJaHH BECTH KOJUICKTUBHBIC OOCYXKICHUS CO
CTYJICHTaMHU OCHOBHBIX TCOPETHYCCKHUX MOJIOKCHUH.

C menpl0 KOHTPOJISI KadyecTBa BBIMIOJHEHHUS CaMOCTOSTENBHONH paboThl TpeOoBaTh
WHIUBHyalTbHbIE OTYETHl (IOMYCTHMO BMECTO IUCHMEHHOTO OTYeTa IPUMEHSThH
VHIBHyaTbHbIC KOHTPOJIbHBIE BOIIPOCHI).

[Iporpamma coctaBiieHa B cooTBeTcTBUM C TpeOoBanusmu OC HUAY MUDU u
y4€OHBIM TJIAHOM OCHOBHOM 00pa3oBaTeIbHOM MPOTrpaMMbl MO HAMPABICHUIO MOJITOTOBKHU
18.03.01 «XumMu4yeckast TEXHOJIOTUI).

Pabouyro mporpamMmy cocTaBuII ’7{/:/[/) noueHt, Cununpbina 1.H.

Penenzent —, JIOLEHT, | 'epacumoBa B.M.
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[Tporpamma ogobOpena Ha 3acenanun Y MKH 18.03.01 «XuMuueckasi TEXHOJOTHS» OT
15.11.2021 rona, mpotokomn Ne 2.
]~

o 4
[Ipencenarens yueOHO-METOIMYECKON KOMUCCUU v Yepnosa H.M.



