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JIuct cornacoBanus PITY /]

Pabouas nporpamma yueOHON TuCUUIUIMHBI « TeXHOI0rHUs KaTaau3aTopoB U COPOEHTOBY
1o HanpasieHuto noarotosku 18.03.01 Xumuueckas rexnonorusi— 18 c.

Pa6ouas mporpamMma yueOHOM aucuuIuInHbl « TeXHOIOTHS KaTalu3aToOpoB U COPOSHTOBY
pa3paboTana B cooTBETCTBUH ¢ DenepanbHbIM rOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAP-
TOM BBICIIEr0 O0Opa3oBaHus 1O HampariaeHUo moarotoBku 18.03.01 Xumudeckass TEeXHOIOTHUS
(yTBepkIeHHast mprka3oM MHUHHCTEpCTBA HAyKH M BhICIIET0 oOpa3zoBanus Poccuiickoit dene-
pauuu ot 07.08.2020r. Ne 922 ,c u3BMEHEHUSIMHU U TONOJTHEHUSIMHU OT 20 T.).

COCTABUTEJIb:

e
K.T.H., JIOUEHT Ka(eapbl XUMHYECKUX TEXHOJIOTUI /M’é/ M.A. OxepenoBa

Pabouast mporpamMMa TUCHUIUTMHBI YTBEPXKICHA HA 3aceIaHuu Kapeapbl XHMHUCCKUX TEX-
Hoyorui «23» 09 2024 r., mpotokon Ne 2

MY

Ho 3aBexyromiero kadeapoil XUMHUYECKUX TEXHOJIOTUI M.A. Oxepenosa

[IepeyTBepxaeHa: « _ » 20 1., npoTokosa Ne

COI''TACOBAHA (g o0ecnieunBaroieit kagenpsl):
[lepeyTBepkeHa: « _ » 20 rojia, mpotrokos Ne

PexomenioBaHa Ha 3acefaHuu y4eOHO-METOAMUYECKOW KoMuccuu CeBEpOJOHELKOTO TeX-
HOJIOTHYECKOT0 HHCTUTYTA «23» 09 2024 1., mpoTokoa Ne_2.

Ilpencenarens yueOHO-METOIHYECKOM KOMHCCHH %’
CTU (pumuan) ®I'BOY BO «JII'Y uMm. B. dansa» / {% 10.B. Boponau

© OxepenoBa M.A., 2024 1
© ®I'bOY BO «JII'Y um. B. IAJIA», 2024 rox
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CTpyKTypa U coaep:kaHue TUCHUTIITHHBI

1. e u 3aga4n JMCUMILIMHBI, €e MeCTO B y4eOHOM mpouecce

[lenbs IUCHUIUIMHBI — O3HAKOMJIEHUE C TEOPETUYECKMMH OCHOBAMH KaTalu3a, KaTaJlUuTH-
YEeCKHUX MPOIIECCOB, Croco0aMu MPOM3BOJACTBA KAaTaIM3aTOPOB U aJICOPOCHTOB, C OCHOBHBIMHU
IPUHIUIIAMU TEXHOJIOIMYECKOTI0 U almnapaTypHOro opopmiIeHHs TUX MPOU3BOACTB; (HOPMHUPO-
BaHUE YMEHHUsS NPUMEHATh TEOPETUUECKUE U MPAKTUUECKUE 3HAHUS AJI PEIICHUS KOHKPETHBIX
HAy4YHBIX, TCXHUYECKUX, IPOU3BOICTBEHHBIX 33/1a4 B TEXHOJIOIMH IIPOU3BOJICTBA KaTAJIU3aTOPOB
U aJICOPOEHTOB.

OcHOBHBIE 3a7]auyl IUCLUIUIMHBL: U3y4YEHHE COBPEMEHHBIX (PU3MKO-XMMUYECKUX METO/0B
UCCJIEIOBAHMSI TBEPABIX TE€J; OCHOBHBIX 3aKOHOMEPHOCTEH MPOTEKAHUS KaTAIUTUYECKUX IPO-
LIECCOB; OCHOBHBIX TEXHOJOTMYECKUX OCOOCHHOCTEHN U MPUHLIUIIOB allapaTypHOro o(opMiIeHUs
XUMHUYECKHX MPOU3BOJCTB KAaTaJIM3aTOPOB, HOCUTENECH U aacopOeHTOB; (OPMHUPOBAHNE YMEHHIA
MCIIOJIb30BaTh OCHOBHBIE XMMMUYECKHE 3aKOHBI Ul PELIEHUS 3a7ad CHUHTE3a KaTalu3aTopoB U
aJICOPOCHTOB; OTPEICICHUS ONTUMAIBHBIX YCIOBUN MPOBEACHHUS KaTATUTHYECKUX IPOILIECCOB B
TE€XHOJIOTUM OCHOBHOI'O HEOPIaHMYECKOIO CHHTE3a HAa OCHOBAaHUHM TEOPETUYECKOIO aHaIM3a;
(opMUpPOBaHNE HABBIKOB BBIIOJHEHUS TEXHOJIOTMUECKUX PAacye€TOB M aHAIM3a MPOLECCOB B XU-
MHUYECKUX PEaKTOpax.

2. Mecto nucuunjauHbl (MoayJs) B crpykrype OIIOII BO

JIOTMKO-CTPYKTYPHBINH aHAJIM3 AUCHHMILVIMHBI: KypC BXOAUT B yacTh bioka 1, nucnu-
IUTAH TI0 BBIOOPY 1O HarpasiieHHio moAroToBku 18.03.01 «Xumuyeckast TEXHOIOTHS.

JucuuiuinHa peanusyercs Kapeapoid XMMUYECKHX TEXHOIOTHH.

OcHoBbIBaeTcss Ha 0a3e QMCHUILIMH: TeopeTHyecKue OCHOBBI XMMHYECKHX TEXHOJIO-
THil, ITpomsinieHHas OpraHMyecKkas W  HEOpraHHYeCcKas XUMHUS,

OO61mas xumMuueckas TeXHoJaorus, [[pomMbIluIeHHbIE KaTalIu3aTOPbl XUMUYECKUX TEXHOIOT .

ABasieTcss OCHOBOM 1JIsl M3Y4YeHHUsl CAeAYIOIUX AUCHUIVIMH: [IpousBoiacTBeHHas U
peIIUIUIOMHAas MPAKTUKH, 3allliTa BBIMTYCKHOW KBalIM(PUKAIIMOHHON pabOThl, BKIItOYas MOJrO-
TOBKY K IIPOLIEAYPE 3aLUTHI U IPOLEAYPY 3aLIUTHI.

MecTo AUCHMILUIMHBI B y4eOHOM IUIaHe: OCBAaUBAETCs B CEIbMOM CEMECTpE.

JAucuuiuinHa HanesleHa Ha ¢popMupoBaHue:

npodeccronanbubix ([TK-1) KoMIIeTeHIHIi BBITYCKHUKA.

Conep:xxanue qucuumIMHbl: OCHOBHbIE TPeOOBaHUS, MPEIbSBIAEMbIE K MPOMBIIUIECH-
HBIM COpOEHTaM, KOHTaKTHBIM MaccaM. OCHOBBI TEXHOJIOTHH MOJyYEHUs! KaTaJIu3aTopoB U COp-
O6eHTOB. TexXHOIOrHs OCaXIEHHBIX KaTalu3aTopoB, copOeHTOB. IIpUroToBieHne KaTaan3aTopoB
METOJIOM NPONUTKHU. TEeXHOIOTrHsl CMEUIaHHBIX KaTaln3atopoB. [IpurorosieHue karaauzaTopoB
METOJIOM IUIABJIEHUSI UCXOJIHBIX COCTABIISIOMMX. [{eonuThl 1 Katanu3aTopsl Ha UX OcHOBE. Tex-
HOJIOTHSI YTIIEPOACOAEPIKAIINX afcopOeHTOB. MeToibl uccieoBaHusl aicOPOCHTOB U KaTaiu3a-
TopoB. OOmue cBeneHuss 00 00OPYAOBAaHWU KaTalM3aTOPHBIX MPOM3BOJACTB. AmNMapaTypHOE
oopmiIeHHe OTAENbHBIX CTaNN KaTaTU3aTOPHBIX POU3BOJICTB.

Buabl KOHTPOJISI 10 AUCHUIIMHE: TEKYIIUH KOHTPOJIb 3HAaHUN Ha MPAKTUYECKUX 3aHS-
TUSX U [IPU TECTUPOBAHUH, IPOMEKYTOUHBIA KOHTPOJIb — 3a4ET.

O01mas Tpy10eMKOCTh OCBOCHMS JUCUMUIJIMHBI COCTABIISIET 3 3a4€THBIX eAUHULIBI, 108
4acoB.



3. Komnerenunun ody4yarmuierocsi, opmupyembie B pe3yJibTaTe 0CBOEHHSI M C-
HMIJIMHBI
Kong wu naumenoBanue | UnauKaTopsl AOCTIKEHUN KOM- | [lepedeHb MmiaHUpyeMbIX Pe3yib-

KOMIIETEHITUN nereHIMM (M0 peaiu3yeMou | TaToB

JTUCITUTIIINHE)
IIK-1. Cmocobern wmc- |IIK 1.1. 3HaTh: OCHOBHEIE XM- | 3HATB. OCHOBHBIE XHMHUYECKHE
[10JIb30BaTh 3HAHUSA | MUYECKHE pEaklIMHd W KUHETH- | PEaKlMd W KHHETHYECKHE 3aKo-
CBOICTB XUMHYECKUX | YeCKHE 3aKOHOMEPHOCTH TO- | HOMEPHOCTH FOMOTCHHBIX U TeTe-

BC€IICCTB, COG,I[I/IHGHI/II\/'I u
MaTCpHraJIOB Ha UX OCHO-
B€, TCXHOJIOTMH IIPOHU3-
BOJACTBA U OLCHKHU Kadc-

MOT€HHBIX H
MPOIIECCOB

[IK-1.2. YMeTh: 000CHOBEIBATh
BBEIOOD YCJIOBHUW TPOBEICHUS

reTEPOrCHHBIX

cTBa MIPOU3BOJMMOM | IIPOIIECCOB M THIIA PEAKI[MOH-
MPOIYKIMH JUISI PEIICHUST | HBIX amlmnaparoB, oOecreunBa-
3a7a4  IPOPECCHOHATb- | FOIIUX MAaKCHMAaJIbHYIO MPOU3-
HOU IeSATENHHOCTH BOJUTEIIBHOCTE M  CEJIEKTHUB-
HOCTB
IIK-1.3. Bnazmers: MeTOomamMu
pacueToB peakTOpOB IS IPOBe-
IEHUS XAMHKO-

TCXHOJIOTHYCCKUX IIPOLCCCOB

POTEHHBIX MPOIECCOB
YMeTh:000CHOBBIBATH  BBIOOP
YCJIOBUI TPOBEJCHUS IpoIlec-
COB U THUIIa PCAKIITMOHHBIX aIllia-
paroB, 00ECHEUYMBAIOIIMX MakK-
CHUMAJIbHYIO IIPOU3BOJAUTCIIb-
HOCTb U CEJIEKTUBHOCTD
BaagerbmeronamMu pacyeToB pe-
aKTOPOB [UIsl TPOBEACHUS XHMHU-
KO-TEXHOJIOTUYECKUX POLIECCOB

4. CTpyKTypa U coep:KaHHue TUCHUILINHBI (MOLYJIs1)

4.1 O6bem y4eOHOH TMCUMILIMHBI M BUAbI Y4e0HO#l padoThI

Buj yueOHoii padoThl O0bem yacoB (3a4. ef1.)
Ounas 3aounas
dopma dopma

OO6mas yuebHast Harpy3ka (Bcero) 108 108

OO0s3aTenbHasi KOHTaKTHas paboTa (BCero) 68 12

B TOM YHCIIE:

Jlexuun 34 6

CeMHHapCKUe 3aHATHS - -

IIpakTHueckue 3aHATHS 34 6

JlabopaTopHbie pabOThI - -

KypcoBast pabota (KypcoBoii MpoeKT) - -

Hpyrue ¢hopMbl 1 METOIBI OpraHU3AIMH 00pPa30BaTEIHLHOTO - -

nporiecca (pacueTHo-rpaduueckue paboThl, HUHIAUBUIYaTbHBIC

3a/laHus U T. 11.)

CamocrosiTenpHas paboTa CTyieHTa (BCEro) 40 96

dopma aTrecTanuu 3auer 3auer

4.2

Conep:xanue pa3ieioB IMCHUUILTAHBI

Tema 1. Poab KaTaau3aTopoB B XMMHYECKOH NpOMbINLIEHHOCTH.Ponb karanusa B
CTaHOBJIEHUH U Pa3BUTHUH COBPEMEHHON NMPOMBIIIIEHHOCTH. OCHOBBI NIPEABUICHUS KaTaIUTHYE-
CKOIr0 JIEWCTBMS, UICTOPUYECKHE ATaIlbl PA3BUTHS TEOPETHUYECKUX MPEJICTABICHUN B KaTallu3e,
COBpPEMEHHBIE TEHJICHIIUU B Pa3BUTUM METOJIOB MOMCKA KaTanu3aTopoB. O0Iee 3HaYeHNUE KaTa-
JU3a U KATAIATUYECKMX TEXHOJOTHH JUIsi SKOHOMHKHM. Karanu3 kak BaKHEHIIMI 3JIEMEHT
YCTOMYMBOTO Pa3BUTHUS MIPU CMEHE CBHIPbEBOIl 06a3bl SKOHOMUKH. Omnpenenenue, 00IacTi npume-
HeHus 1 3HaueHue.CoBpeMeHHbIe KaTaTMTHYECKHE TPOU3BOICTBA U TEH/ICHIIUU X Pa3BUTHS.

Tema 2.00mme cBegeHUs] 0 KaTajau3ze U KaTtaauzaTtopax. OCHOBHbIE OCOOCHHOCTU U
3HaYeHHE SBJIEHUHN KaTallnu3a, ero cymHocTh. [lonsTue sHeprun aktuBanuu. CrnocoObl BeIpake-
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HUSl aKTUBHOCTH KaTanuzaropa. [IpomoTopsl u uarunOuTopsl. Kiaccupukanus KaTaTuTHIECKIX
MIPOLIECCOB MO MEXAHU3MY IPOTEKAaHUs PEaKIUMU. 3aBUCHMOCTb AKTUBHOCTH OT XUMHYECKOIO
COCTaBa, BHYTPEHHEr0 M BHEIIHErO CTPOEHUs Karajau3aropa. BinsHue OCHOBHBIX MapameTpoB
XHUMHUKO-TEXHOJIOTHYECKOT0 IPOLiecca Ha aKTUBHOCTh KaTanu3aropoB. OCHOBHBIE CTAaIuU KaTa-
JUTHYECKOTrOo mporecca. [lonarue numutupyromei cragui. CriocoObl MHTCHCH(PUKAIIUY KaTalu-
TUYECKOTO MPOIIecca B PA3IMYHBIX 00JIACTAX €ro MPOTEKaHMUS.

Tema 3. Hayunble 0CHOBBI pa3padoTKH U MOA00pa KaTAJIU3aTOPOB

OCHOBBI IPEIBUICHNS KaTaJTUTUYECKOTO JeicTBU. Llenn u 3aqaun Hay4yHbIX OCHOB IIPHU-
TOTOBJICHUSI M TEXHOJIOTUM KaTaau3aropoB. OCHOBHBIE XApaKTEPUCTUKU KAaTAIM3aTOPOB U HX
3aBUCUMOCTb OT YCJIOBUM IPUrOTOBJICHMS. HeTpaaumoHHbIE TOAXOb! K IPUTOTOBIICHUIO KaTa-
JU3aTOPOB C MPUMEHEHUEM COBPEMEHHBIX HAHOTEXHOJIOT .

Tema 4. IIpoMbIlIVIEHHBbIE KATAJIU3ATOPbDI.

[IpodHOCTH ¥ M3HOCOYCTOMYMBOCTh KOHTAKTHBIX Macc. CeneKTUBHOCTb. TEeKCTypHbIE U
CTPYKTYpHBbIE XapaKTepUCTUKU KaTaau3aTopoB. Tepmuueckas cTaOMIbHOCTh. OnTHMaibHbIC
TUAPOJUHAMUYECKHUE XapaKTEPUCTUKH KATaIN3aTOPOB.

Karanutuueckue snupl. OOpatumoe u HeoOpaTUMOe, UCTUHHOE U JI0KHOE OTpaBJICHUE Ka-
Tanu3atopoB. CrocoObl BOCCTAHOBJIICHUS W pEreHepaluu KOHTaKTHBIX Macc. [Ipumepst mpo-
MBIIUICHHBIX KaTaUTHYECKUX MPOIECCOB: MepepadboTka He(hTH U MPUPOIHOTO Taza, MPOU3BOI-
CTBO aMMHaKa, a30THOM M CEPHOM KMCIIOT; IPOU3BOACTBO MeTaHoJa, cuHTe3 dumepa — Tpona,
KPEKUHT, MPOLECChl MOIUMEpHU3aIMKi. DKOJOTHYecKH Oe3omacHble TexHojoruu. Karamutuue-
CKHE CIIOCOOBI /JISl PELIEHUS 3KOJIOTUYECKUX MTPOOIIEM.

OuncTKa OTXOAIIUX Ia30B MPOMBIILIEHHBIX IPOU3BOJICTB OT OKUCIIOB a30Ta, CEPHUCTBIX
COEIMHEHUH, OKHUCIIOB YIiepoaa U T. [I.

Tema 5. OcHOBHBIE CIOCOOBI MPOU3BOACTBA KATAJIN3ATOPOB

[ToaroroBka u CUHTE3 UCXOAHBIX BEUIECTB ISl IPUTOTOBIICHUS KaTAIIM3aTOPOB.

TpeboBanus k UCXOAHOMY ChIpblo. OcakieHHbIe KOHTaKTHBIE Macchl. Kartann3aTtopsl Ha
HOCHUTEJISIX, MOTy4aeMble METOIOM MPONUTKU. KOHTaKTHBIE MAacChl, TOTy4aeMble MEXaHHUYECKUM
CMelIeHuEM KOMIOHEHTOB. [i1aBiieHble U ckeneTHble KOHTaKTHbIE Macchl. Katanuzaropsl Ha oc-
HOBE MIPUPOHBIX TJIUH, IIE0JIUTOB, HOHOOOMEHHBIX CMOJ.

Tepmuyeckas 06pab0TKa KaTanu3aTOPOB

Tema 6. MeToabl ucc/ieJOBAaHUSA KaTAJIN3aTOPOB

Mertoabl ucciaen0BaHus IPOYHOCTH, YACIbHON MOBEPXHOCTH, AaKTUBHOCTH.

Meroapl mpoBeeHNU KMHETHYECKOTO SKCIEPUMEHTA, KPUTEPUH ISl ONPEIeNIeHUs CTe-
MEHU WCIOJb30BaHMs TPAHYINbl KaTalu3aropa, KpUTepuu JPQPEKTUBHOCTH KATATUTHYECKOTO
mporecca.

DKCnepuMeHTaIbHbIE METOABI OMpENETICHUsI CKopocTel peakuuil. CTaTuueckue u mpo-
TOYHBIC (AMHAMUYECKHE) METOIbI, HHTETpalIbHbIC U TU(PepeHITnATbHBIC PEAKTOPHI.

Mopenu ueanbHbIX PEAKTOPOB - UJCATBHOTO CMEIIEHHS U UI€AIbHOTO BHITECHEHHUS.

4.3  Jlexuun
Ne n/mt HazBanue Tembl O6Bem yacoB
Ounas popma | 3aounas popma

1. | Poap xaTamu3aTOpOB B XMMHUECKOW MPOMBIII- 5 1
JICHHOCTH

2. | Obume cBeieHUs 0 KaTajlu3e M KaTalau3aropax 6 1

3. | Hay4nbie ocHOBBI pa3paboTKu 1 moadopa Kara- 5 1
JU3aTOPOB

4. | IlpomblnuIeHHBIE KaTaJIU3aTOPBI 6 1

5. | OcHOBHBIE CIIOCOOBI TPOM3BOJICTBA KaTalln3a- 6 1
TOpOB

6. | MeTo bl HCcCIIeTOBAaHUS KaTaIH3aTOPOB 6 1

Hroro: 34 6

4.4 TIpakTnueckue (CeMHHAPCKHE) 3AHATHSI




O0bem yacoB
Ne n/m Ha3Banue Tembl
Ounasn 3aounas dop-
dbopma Ma
1. | Onpenenenue JUMUTHPYIOLIEH CTaIUU KaTalu-
TUYECKOr0 MpoIecca.
OnpeneneHue sHEpruu akTUBaUMU. BeiBox Ku- 7 1
HETUYECKOIO YPABHEHUs KaTAIUTHYECKOW peak-
015051
2. | Pacyer oObema karanu3aTopa B KOJIOHHE Ha 7 1
IpUMepe CUHTE3a aMMHaKa
3. | Pacuer marepuanbHOrO M TEIUIOBOTO OalaHCOB
Ha [IPUMEpE peaKTopa KaTaJuTHUYECKOU O4HCTKH 7 5
B IPOU3BOJCTBE HEKOHLIECHTPUPOBAHHON a30T-
HOU KUCJIOTBI.
4. | PacueT KaTaIUTUYECKUX MIPOLIECCOB U PEAKTO- 7 1
poB
5. | Pacuer ancopOUMOHHBIX IPOIIECCOB U PEAKTO- 6 1
poB
Hroro: 34 6

4.5 JlaGopatopubie paGoThbl
JlaGoparopHble paboThl o aucuumiuHe « TeXHOI0rus KaTaau3aTopoB H COPOEHTOBY He
TIPEeIyCMOTPEHBI YUeOHBIM ILIAHOM.

4.6 CamocrosiTesibHasi paGoTa CTYJEHTOB

O0beM yacoB

Ne i/ Ha3zBanune TeMbI
Bun CPC Ounas 3aouHas

dopma dopma

1. ITonroToBka K mpaxkTH-
YECKUM 3aHATHUSAM, CAMO-
CTOATENbHBIN TIOUCK HC-
TOYHUKOB Hay4YHO-
TEXHUYECKOH nH(popma-
LIUU, TOJrOTOBKA OTBE-
TOB Ha MIPE/ICTABICHHBIE
BOIPOCHI.

KaTaJ'II/BaTOpBI H Ka-
TAIIUTUYCCKUC ITPO-
OECChI

2. [ToaroroBka Kk mpaxkTu-
YEeCKUM 3aHITUSIM, CaMO-
CTOSITEIBHBIN ITOUCK HUC-
TexHonorus mojiy4e- | TOYHUKOB HAYYHO-

HUS KaTaJIn3aTOPOB TEXHUUYECKOH nH}OopMa-
[N, TIOJrOTOBKA OTBE-
TOB Ha IIPE/ICTABIICHHbIE
BOIIPOCHI.

3. [ToaroroBka Kk mpaxkTu-
YEeCKHUM 3aHATHAM, CAMO-
CTOSTEIbHBIN ITOUCK HC-
TOYHHKOB HAy4YHO-
TEXHUUYECKOH nHPOopMa-
IIMH, TIOJrOTOBKA OTBE-
TOB Ha IIPE/ICTABIICHHbIE
BOIIPOCHI.

AncopOnus
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4, [ToaroroBka Kk mpaxkTu-
YECKHUM 3aHATHAM, CaMO-
CTOSITENILHBIN ITOUCK HC-
IIpuHuune!  ynpasie-
TOYHUKOB HAyYHO-
HUS KayeCcTBOM KaTa- " 5 12
TEXHUYECKON nHpOpMa-
JU3aTOPOB
IIMH, IOJATOTOBKA OTBE-
TOB Ha IIPE/ICTABJICHHbBIC
BOIIPOCHI.
5. [ToaroroBka K mpaxkTu-
YECKHUM 3aHITHIM, CAMO-
CTOSITENILHBIN TOUCK HC-
[Tacmoptu3anus  Ho-
. TOYHHKOB HAy4YHO-
cUTeler W Karaju3a- " 5 12
TOPOB TEXHUYECKON nHpOpMa-
P IIMH, IOJATOTOBKA OTBE-
TOB Ha IIPE/ICTABIICHHbBIC
BOIIPOCHI.
6. [ToaroroBka K mpaxkTu-
CoBpeMeHHOE COCTO-
YECKHUM 3aHITHIM, CaMO-
SHUEC W HaIlpaBJICHHUSI .
CTOSITENILHBIN ITOUCK HC-
Pa3BUTHS TEXHOJIOTHU
TOYHUKOB HAyYHO-
KaTajlu3aTopoB  THUJ- - 5 12
TEXHUYCCKON nHpOpMa-
POOYHCTKH, THUIPUPO-
LIMH, IOJArOTOBKA OTBE-
BaHMs, JETHAPUPOBA-
TOB Ha IIPE/ICTABIICHHBIC
HUS, U30MEpHU3aIIu
BOIIPOCHI.
7. [ToaroroBka K mpaxkTu-
Kputepun u cnoco0bl
YECKHUM 3aHITHIM, CaMO-
OTHECEHUSI KaTaluTH- .
CTOSITENILHBIN ITOUCK HC-
YECKUX MPOIYKIIUU U
TOYHUKOB HAyIHO-
TEXHOJIOTUH K «HOY- . 5 12
TEXHUUYECKOH nHPopMa-
xay», OOBEKTy TMpo-
N IIUH, IOJATOTOBKA OTBE-
MBIIITIEHHOR c00-
TOB Ha MPE/ICTaBICHHBIC
CTBEHHOCTH.
BOIIPOCHI.
8. [ToaroroBka K mpakTu-
OreHKa COBPEMEHHO- | YECKUM 3aHITHSIM, CaMO-
ro TEXHUYECKOTO | CTOSTENLHBIN TOUCK HUC-
YPOBHS  KaTaJIUTHU4Ye- | TOYHUKOB HAyIHO- 5 1
CKHUX TEXHOJOTHH OC- | TeXHUYecKoi nHpopma-
HOBHBIX HOCHUTENIEH W | I[MH, IOATOTOBKA OTBE-
KaTajan3aTopoB TOB Ha MPE/ICTaBICHHBIC
BOIIPOCHI.
Hroro: 40 96

4.7 Kypcoble paGoThl/IIPOEKTHI 0 AUCHMILINHE «TE€XHOIOIUS KaTaau3aTopoB U
COpOEHTOB» He MPeANoJIaralTces y4eOHbIM IIIAHOM.

5 Oo0pa3oBarejibHbIE TEXHOJIOTHHI
[Ipu peanuzanuu yue6GHOro MaTepuaia Kypca UCIONb3YIOTCS pa3iinyHble 00pa3oBaTelb-
HbI€ TEXHOJIOTHH, CIIOCOOCTBYIOIIME CO3aHUI0 aTMoc(hepbl CBOOOJHON M TBOPUECKOM TUCKYC-
CHUU KaK MEX]y IpernojaBaTeleM M CTYACHTaMH, TaK U B CTyJAeHYecKoH rpymme. Llenpro npu
ATOM SIBJIIETCSI BBIPAOOTKA y CTYJEHTOB HABBHIKOB M KOMIIETEHIMH, MO3BOJISIOMUX CAMOCTOS-
TEJIbHO BECTHU HCCIIEA0BATENbCKYIO U HAYUYHO-TIEIarOrH4ecKyIo padoTy.
AyauTOpHBIE 3aHATHS IPOBOJATCSA B BHJIE JIEKIMM ¢ ucnosnb3oBanueM [IK n komnbrorep-

HOI'0 IMPOCKTOpA; NPAaKTUUCCKHUE 3aHATUA - C UCIIOJIB30BAHUEM TIK IpH MPOBEACHHUU PACUCTOB.
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CamocrosiTenpHas paboTa CTYJEHTOB MPOBOJUTCS TIOJT PYKOBOJICTBOM TIperoaBaTeseii, ¢ oKa-
3aHHEM KOHCYJIbTAIMK U MOMOIIHU MPHU MOATOTOBKE K KOHTPOJBHBIM paboTaM, BBITIOTHEHUH J10-
MAalllHUX 3aJaHuil.

Y4ebHo-MeTOoAMUYECKOEe U HH(POPMALIMOHHOE o0ecnedeHne JUCHUIINHBI.
a) OCHOBHAS JIUTEpaTypa:

1. Cubapos /. A. Katanus, karanuTHuecKkue mpoIecchl U peakTophl: yuebnoe nocodue / /1.
A. Cubapos, JI. A. CmupHOBa. — 2-¢ u3a., crep. — Cankr-IlerepOypr : Jlans, 2021. — 200 c.
— Pexxum noctyna: URL: https://e.lanbook.com/book/169060 .

2. XuMH4ecKasi TEXHOJIOTHSI HEOPraHWYEeCKHX BemecTB : yuyeOHoe mocobue / T. I'. Axmeros,
B. M. Byceirun, JI. I'. Taiicun, P. T. AxmeroBa ; moa pepakueii T. I'. AxmeroBa. — 2-¢ U3,
crep. — Cankr-IlerepOypr : Jlanp, 2019. — 452 ¢. — Pexxum noctyma: URL:
https://e.lanbook.com/book/119611.

3.bapanos /I. A. [Ipouecchl u anmapatbl XMMUYECKOW TEXHOIOTHH : yueOHoe ocodue / [1. A.
bapanoB. — 3-e u3g., crep. — CankTt-IlerepOypr : Jlanb, 2020. — 408 c. — Pexxum gocryma:
URL: https://e.lanbook.com/book/130186

0) AOMOJIHUTEIbLHAS JINTEpPaTypa:

1. Anekcangposa O. A. Heopranuueckas xumus. TeopeTuueckre OCHOBbI U 1a00OpaTOPHBII
MPAKTUKYM : yueOHUK / D. A. AnekcanapoBa. — 3-¢ u3j., crep. — Caunkr-IletepOypr : Jlanb,
2020. — 396 c. — Pexum pocrymna: URL:https://e.lanbook.com/book/130569.

2. 3y6osa H.I'., Tapanoa C.A. HccnenoBanue cBOWCTB KaTtainu3aTopoB / MeTonnyeckue
yKa3a-Hus K BBIIOJHEHUIO JIabopaTOopHBIX pad. — banakoso, 2021. - 20 c.

3. 3yboa H.I'., TapanoBa C.A. UccnenoBanue cBoicTB aacopoeHToB / MeToanueckue yka-
3aHUs K BBIITOJHEHHIO JabopaTopHbIX pad. — bamakoso, 2021. - 20 c.

4. 3y6oBa H.I'. PacueT napaMeTpoB KaTaJIUTUYECKUX MPOLIECCOB U peakTopos / Metoanye-
CKHE YKa3aHUus K BBIIIOJHEHUIO MTpakTHYeckux pad. — bamakoso, 2021. - 28 c.

5. 3yb6osa H.I'. PacueTs! ancopOLIMOHHBIX MPOIECCOB U peakTopoB / MeTonnueckue yka3a-
HUS K BBIIOJHEHUIO IIpakTU4ecKux pad. Anpobanus, 2023.

6. XKypnan «Tpyast BITNY. Xumus 1 TeXHOJIOTHSI HEOPTaHUIECKHUX BEIIECTBY. - Pexxum 10-
ctymna: https://e.lanbook.com/journal/2484

DJIeKTpOHHO0-0ud1moTeunbie pecypest BUTU HUAY MUDPU

1 snexrponHo-6uOMMoTeuHas cucrema HUSAY MUODU (cBuaerenbcTBO O rocydapcTBEH-
HOM peructpanuu 0a3sl JaHHbIX Ne 2012620735 ot 01.08.2012 r.) 6€3 orpaHrueHus: KOJIMYECTBA
nojb3oBaresel u 0e3 orpaHUUEHUs CpOKa UCIOIb30BAHUS PECYPCOB;

2 SJeKTpOHHO-OMOIMoTeuHas cucreMa «KoHCYnbTaHT cTyeHTay (00MIeCTBO ¢ OrpaHHYECH-
HoOM oTBeTcTBeHHOCThIO «IlonuTexpecype»). Joroop Ne 12-21-910 ot 16.07.2021 r. Ha npeno-
CTaBJICHHUE JIOCTYyMAa K 3JIEKTPOHHOU OMOIMoTeKe K KoMIUIekTaM «MeauiuHa. 3paBooXpaHeHue.
bazoBas xoiutexusy, «Kaurn nzgarenscra «Pennkcy, «M3marenbekui joM MOMM», «Kaurn
n3narensctBa «lIpocnekT»: «MTHOCTpaHHBIE SA3bIKMY. .. 110 31.08.2022 r.;

3 2IeKTpPOHHO-OMOIMoTeuHas cucrtemMa «AiOyke» (torosop Ne 09-21-910 ot 02.07.2021 r.)
Ha npenocrasieHue gocrymna no 31.08.2022 r.;

4 >1ekTpoHHO-OMOIMOTeuHas cucrema «Jlauby» (moroop Ne 10-21-910 ot 16.07.2021 r.
TOJIbKO Ha KHUTH U3JIaTeNbCTBA «JIaHb») Ha mpenocTaBieHue gocryna mo 31.08.2022 r.;

5 anexTpoHHO-OMOIMOTeUHast cuctema «Jlaup» (morosop Ne 11-21-910 ot 16.07.2021 r. Ha
KHWUTH JIPYTUX U3JaTeNIbCTB-MAapTHEPOB M3/aTeNbCcTBa «JIaHb») Ha MpegocTaBiIeHHE JOCTyMa Mo
31.08.2022 r.;

6 aekTpoHHO-OHGMMoTeuHas cucteMa «FOPAWTY (norosop Ne 13-21-910 ot 30.08.2021
I.) Ha npegocrasiaeHue gocryna no 31.08.2022 r.;

7 2IeKTpoHHO-OMOIMoTeuHas cuctema «KoHcynbTanT Bpada» (morosop Ne S90KB/05-2021
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ot 01.06.2021 r.) Ha npegocrasienue gocrymna mno 06.08. 2022 r.;

8 nanexTpoHHo-OMOMMOTeUHast cuctemMa «BOOK.ru» (morosop Ne 56 ot 21.06.2021 r.) Ha
npenocrasiieHue goctymna no 31.08.2022 r.;

9 mnay4Has snekTpoHHas Oubnmoreka «elibrary» (morosop Ne SU-353/2022 ot 14.12.2021
I.) Ha npefocrasieHue qocryna mno 31.12. 2022 r.

10 mexaynapoanslii onnaiia pecypce ProQuest (morosop Ne 19-21-910 ot 18.10.2021 1.) Ha

npenoctasienue aocrymna mo 30.11. 2022 r.
7. MarepuajJbHO-TEXHHYECKOe o0ecrieueHne Y4eOHO0i TN CHUIIUHbI

HGKHI/IOHHBIG 3aHATUA IIPOBOAATCA B CIICHUAIIM3UPOBAHHBIX aYAUTOPUAX, OCHAILICHHBIX

MYJIBTUMEAUIUHBIM 000py1oBaHUEM. [[JIsl MPOBENEHNUS JICKIIUN HCIIOIB3yeTCs MYJIbTUMEIHIHBIN
Kypc JeKIui, BUA€OPUIbMBI.

mbM [10.

HpaKTI/I‘-IeCKI/IC 3aHATUA TTPOBOAATCA B KOMIIBIOTCPHBIX 3alaX, OCHAIICHHBIX H€06XOIII/I-

8. OneHo4Hble cpeacrea 1o JMCuMIJInHe

ITacnmopt
OI[€HOYHBIX CPEJICTB MO Y4eOHOMH TUCIUTINHE
«O060opy10BaHNE 3aBOI0B HEOPTAHMUECKUX BEIIECTBY

Ornucanue ypoBHEH COPMUPOBAHHOCTH U KPUTCPUEB OIICHUBAHMS KOMITETEHITUI HA dTarax ux
dbopMUpOBaHUS B X0JI€ U3yUEHUS TUCHIUTIINHBI

oeCCoB

Jrta Kon Yposuu chpopmupo- Kpurepun
n KOMIIe- BAHHOCTH KOMIIETEeH- OlleHMBAHUS KOMIETEHI[HH

TEeHINHU 10101

=R IMoporoBwliit 3HATh: OCHOBHBIE XMMHYECKHE PEAKIUU U KHU-
= § = I[IK 1.1. 3HaTh: oOC- | HETMYECKHE 3aKOHOMEPHOCTH T'OMOIEHHBIX U
E =l E»( ) HOBHBIE XUMHYECKHE | F€TEPOTEeHHBIX MPOIIECCOB
é ) g g( peakiuum U KHMHETHYC-
? S % o | ckue 3akoHOMEpHOCTH
E 3 %E TOMOTEHHBIX M TreTe-

% = g POTEHHBIX MPOLIECCOB

E 8 & v

: 5 g ba3osbIii Ymersn

5 EH ITK-1.2. YMmeTs: 0b60c- .

= 85 HOBEIBATE BBIGOD 000CHOBBIBAaTh BBIOOpP YCJIOBHI MPOBEACHHS
5 2 g g yCloBuil TpoBefennst | MPOUECCOB M THMA PEAKIMOHHBIX aMMapaTos,
2 E S H MPOLIECCOB 1 THITA pe- 00ecreunBarMX MaKCUMaJIbHYIO TPOU3BOIU-
g 3 g & AKLMOHHBIX  armapa- | TS/TPHOCTD M CENEKTHBHOCTE
5 : < S TOB,  oO0OecreuyuBalo-

§ = E é IAX MaKCUMAJIbHYIO

e a g é’ IIPOU3BOIUTEIBHOCTD

25 ég S | M CENEKTHBHOCTD

EERE .

2 © & | Bolcokuii Baagern:
é z S g ,;( [IK-1.3. Bnaners: me- METOZaMHU PACYETOB PEAKTOPOB IS MPOBEACHUS
g 8 = § € | TomaMu pacyeToB peak- | XMMHKO-TEXHOJIOMMYECKHX IIPOIIECCOB
= ’E é )E = g TOPOB /IS IPOBEAEHHUS
E = O 2 : Z | XUMHKO-
< — = E | TeXHOIOTHYECKHX IPO-
4 ¥ Q5 3

= o © &
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Ilepeyennb koMmeTeHIHI (3JIeMEHTOB KOMIIETeHIHIT), (OpMUpPYeMBIX B pe3yabTaTe
0CBOEHNS Y4eOHOM T CIUTIINHbI

Ne Koz xoH-
Kontpomupyemsie
n/n | TpoIupy- . . Oransl GopMHPO-
o DopMyIUPOBKA KOHTPOJIUPYEMOU | TeMbl yueOHOMH
eMoii BaHUs (cemecTp
KOMIIETEHIIH JUCITUTLIAHBI,
KOMIIE- U3YYEHUS)
PAKTHKU
TEHIUU
1 |IIK-1 CniocoOeH ucronp3oBath 3HaHusa | Tema 1-6 7-1 cemecTp

CBOMCTB XMMHYECKUX BEIIECTB,
COCIMHCHUH W MaTepHajoB Ha
X OCHOBE, TEXHOJIOTHH IPOH3-
BOJICTBA M OIICHKH Ka4yecTBa
MPOU3BOAUMOM MPOAYKUHH IS
npogeccuo-

peleHust  3ana4y

HaJIbHOU JIEITEIbHOCTH

IToxa3zaTenu n

KPUHTCPHUHA OLNCHUBAHUSN KOMHQTCHHI/IVI, ONMUCAHMEC KA OHCHUBAHUSA

No [Tnanupyembie Kontponu- HanMerosa.
o/ Kon xommnie- | Muamkatops! JoCTH- | pe3yabTaThl 00y- | pyeMble Te- HIE OIEHO-
TEHILIUU JKEHUS] KOMIIETCHIIUN | YEeHMs [0 AUCLHU- | Mbl y4eOHOMN
I HOTO CPEeJICTBa
IUIMHE JUCIUILINHBI
1. | IIK-1. IIK 1.1. 3Hate: oc- | 3HarTb:ocHOBHBIE | Tema 1-6 TecToBrIe 3a-
Crocoben HOBHBIE XMMHYECKHE | XMMUYECKHE pe- nanus (mopo-
HCIIOIB30- peakiMu W KUHETH- | aKIIUU U KUHETH- TOBBIH ypoO-
BaThb 3HAa- | YECKHE 3aKOHOMEp- | YeCKHE 3aKOHO- BEHb), Pa3HO-
HUS HOCTH TOMOTEHHBIX U | MEPHOCTH T'OMO- YPOBHEBBIE
CBOICTB TEeTEPOreHHBIX TMPO- | FEHHBIX W TeTe- 3aJja4U U 3a-
XAMHYE- IIECCOB POTE€HHBIX  IIPO- JIaHus, PK3a-
ckux Be- | [IK-1.2. VYMeTn: | 11eccoB MEH
IIECTB, 00OCHOBBIBATH BBI- | YMeTh: 000cC-
coeInHe- O0Op yCIIOBHII TIPOBE- | HOBBIBATH  BBI-
HUWH ¥ Ma- | JeHUS TpPOIEeccoB M | Oop  ycioBuit
TEpUAJIOB TUMA PEAKIMOHHBIX | MPOBEICHUS
Ha MX OC- | ammaparoB, o0ecme- | MPOIEecCOB u
HOBE, T€X- | YABAIOIIMX MAaKCH- | THIa  PEaKIu-
HOJIOTHHU MajbHYI0 TPOHM3BO- | OHHBIX ammapa-
MPOU3BOJ- | IUTETBHOCTH M C€- | TOB, oO0ecreyu-
CTBa U | JEKTUBHOCTH BAIOIIUX  Mak-
OLICHKU [IK-1.3. Bnaners: Me- | CHMaJIbHYIO
KadecTBa TOJAMH PAacCyeTOB pe- | MPOU3BOJIU-
MIPOU3BO- aKTOPOB JIJIsl IPOBE/IC- | TEIBHOCTh n
TAMOI HHUS XUMHKO- CEJIEKTUBHOCTh
MPOTYK- TEXHOJIOTHYECKUX Baagern: Mmeto-
UMA Ui | IIPOLIECCOB JaMd  pacyeToB
pereHus pPEaKToOpoB A
3ajaq MPOBECHUS  XU-
npogec- MUKO-
CHOHAJIb- TEXHOJIOTHYE-
HOU Jed- CKHX TPOIIECCOB
TEIBHOCTH
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HepequL OLCHOYHLIX CPCACTB 110 AUCHUIIIINHEC «O60py,HOBaHI/Ie 3aBOAOB HCOpTraHHU4C-
CKHX BEIIECTB
TecToBble 3a1aHUs
(MOporoBbIii ypOBEHbD)

1. Kakoii anmapart n3o0paxeH Ha pUCYHKE
HCHOKACHD

Bonpoc Nel ~

HEUEOROCHID
OtBer A CMecureib
Otsetr b Ileun
OtBeT B Komonna
Otger I' KonTakTHbIN anmapar

YKaXuTe HapaBJICHAUE IBHKCHHS (a3 B anmapare:
HCHORACHED

Bonpoc Ne2
WCHOKOCIID

Otser A IIpssMoTOUYHOE
OtBer b IIepexpectHoe
Otser B [IpoTBOTOUHOE
Otser I' 3neck HeT (a3

1. Kakoii Bu1 Tapenok u300pakxeH Ha PUCYHKE:
Bonpoc Ne3
OtBer A Konnaukosas
OtBer b Cutyatas
Otser B CrpyliHO-HaInpaBJIeHHAs

Otser I Hacamounas
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Bonpoc Ne 4 Kaxk HaspiBaeTcst TUIIOBOE 000pyI0BaHUE, TPUTOIHOE JJISI MHOTUX XMMHYECKUX
MIPOU3BOJICTB:
OtBeT A YHuBepcaibHoe
OtBer b CrenuaabHOC
OtBer B Crnenuaiu3upoBaHHOE
Otser I YHukanpHOE
Bonpoc Ne 5 K xakoMy Buy 000pyI0BaHUS OTHOCUTCS KOHTAKTHBIN anmapar Jisi IpoBeie-
HUS KaTAIUTUYECKHUX MTPOILIECCOB
OtBer A OcHoOBHOE
Otset b BcnomorarensHOE
YKakuTe HampaBJIeHHUE IBHKCHHS (a3 B amnmapare:
HCROKOCIH
Bomnpoc Ne 6 P ——
ol
OtBer A OHOHANPaBICHHOE
Otger b IIpoTuBOTOYHOE
Otser B IlepexpectHOE
Orser T [TepekpecTHO-TTPOTUBOTOYHOE

KpnTeplm N IIKaJa OHCHUBAHUSA 110 OHCHOYHOMY CPEACTBY KTECTUPOBAHUEC»

IIkana oueHnBanus (MHTEPBaJ Kpurepuii oueHuBaHust
0aJ1J10B)
5 85-100% npaBHILHBIX OTBETOB
4 71-85% npaBUIIbHBIX OTBETOB
3 61-70% npaBUIHHBIX OTBETOB
2 60% MpaBUILHBIX OTBETOB U HUKE

KommuekT 3aganuii 1Isi KOHTPOJIbHON PadoThI

(0a30BbIiH YPOBEHbD)
BOIIPOCHI NEPBOr0 YPOBHS CJI0KHOCTH

IToHsiTHE KaTanM3a U KaTaau3aTOPOB

KonTakTHBIC MacChI

CyIIHOCTh KaTATUTHYECKOTO IEHCTBUS

CTa)II/II/I KaTaJln3a Ha TBEPAbLIX KaTaJln3aTopax

OGnactu MPOTCKAHUA KATAJIUTHYCCKUX peaxunﬁ

TGXHquCKHeXapaKTepI/ICTI/IKI/IKOHTaKTHBIXMaCC

OCHOBHBIE ATAIBITPON3BOICTBAKOHTAKTHBIXMACC. PA3HOBHIHOCTH TIPOMBIIIIIICHHBIX
KaTaJar3aTopOB

N | eakwiNeE

(cpenHuii ypoBeHb)
BOIIPOCHI BTOPOI'0 YPOBHSA CJIOKHOCTH
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No Bapuan- 3amanue
Ta

1. KaTaJ'II/ISaTopBI Ha HOCUTEIIAX, ITOJIYy4a€MbIC METOAOM IIPOITHUTKH. MCTOIIBI IIpo-

1 UTKH
' 2. [InaBneHbIe U CKEJNETHBIE KOHTAKTHBIE MAcChl. Y CIIOBUS MPOBEACHUS ITpoLiecca
TUTABJICHUS
1. [Tapametpsl nopucroii cTpyKTypbl. Kinaccudukarus mop mo pazmepam
2. 2. OCHOBHBIE POMBINUICHHBIE aICOPOCHTHI. AKTHBHBIE yTiu. Cunukarenu. Lleo-

JUTEL I THHUCTEIC IIOPObI

(BBICOKHMH YPOBEHb)
BOIIPOCHI TPETHEr0 YPOBHS CJIOKHOCTH

1. Onpenenuth KOIUYECTBO TEMJIOTHI, KOTOPOE BBIJENSIETCA 3a OAUH nepuos (1=135 Mun)
npu afcopOLuy MapoB WOAMCTOTO 3TWIAa aKTUBHBIM yriem. uamerp aacopbepa 3 M, BbIcOTa
cmos H=1,5 m. CkopocTh MapoOBO3AYIIHOH cMecH =25 M/MHH, HadajdbHas KOHICHTPAIUS
C0=0,027 xr/m3; KOHIIEHTpallUs CMECH Ha BbIXoje u3 ancopodbepa C1=0,0002 KF/M3; HaCBIITHAS
IUIOTHOCTB CJIOSI Prac=500 kr/m°. Ha CKOJIBKO ITOBBICHTCS TEMIIEPATypa aporasoBoii cMecH (At)

2. OmnpenenuTbh KOJIUYECTBO TEIIOTHI, KOTOPOE BblAesAeTCs 3a oquH nepuos (t=135 mMuH)
npu ancopOUuu MapoB WOAMCTOTO 3THIIA aKTUBHBIM yriieM. Jluamerp amcopbepa 3 M, BbIcOTa
cnos H=2,0 m. CkopocTh MapoBO3AYIIHON cMecH =25 M/MHH;, HaydajbHas KOHIEHTpAaIUs
Co=0,027 KF/Ms; KOHIICHTpAIUsi cMecH Ha BbIxojnie u3 ancopOepa C1=0,0002 xr/ms3; HacwImHAs
MJIOTHOCTB €108 Prac=500 kr/m°. Ha CKOJIBKO TIOBBICHTCS TeMIIepaTypa mapora3oBoi cmecu (At)?

3.0npeaenuTh KOJIUYECTBO TEIUIOTHI, KOTOPOE BBIACISAECTCS 3a OAUH nepuox (=135 muH)
npu afcopOLuy MapoB WOAMCTOTO 3TWJIAa aKTUBHBIM yriem. uamerp aacopbepa 3 M, BbIcOTa
cmoss H=2,5 m. CkopocTh MapoOBO3AYIIHOH cMecH =25 M/MHH, HadajdbHas KOHICHTPAIUS
C0=0,027 xr/m3; KOHIIEHTpallUs CMECH Ha BbIXoje u3 aacopobepa C1=0,0002 KF/M3; HaCBIITHAS
IUIOTHOCTB CIIOSI Prac=500 kr/m°. Ha CKOJBKO ITOBBICHTCS TEMIIEPATypa aporasoBoil cMecH (At)?

4. OnpenenuTb KOJMYECTBO TEMJIOThI, KOTOPOE BbIAEIAETCS 3a OuH nepuoa (1=135 muH)
npy ancopOuMu MapoB WOAWUCTOTO JTHIIA aKTHBHBIM yriieM. Jlmametp amcopbepa 3 M, BbIcoTa
cnos H=3,0 m. CkopocTh MapoBO3AYIIHON cMecH =25 M/MHH, HadajdbHas KOHIEHTpAIUs
Co=0,027 Kr/M3; KOHIICHTpAIUsl CMECH Ha BBIXoJie m3 amcopbepa C1=0,0002 KF/M3; HACBIITHAs
IUIOTHOCTD CJOST Prac=500 kr/m°. Ha CKOJBKO MOBBICHTCS TeMIeparypa mapora3oBoii cmecu (At)?

5. OnpenenuTb KOJIUYECTBO TEIIOTHI, KOTOPOE BbIAESAETCS 3a 0uH nepuos (1=135 MuH)
npu afcopOluy MapoB WOAMCTOTO 3TWJIAa aKTUBHBIM yriem. Jlmamerp aacopOepa 3 M, BbIcOTa
cios H=3,5 M. CkopocTh MapoBO3AYIIHON cMecH ®=25 M/MUH;, HadaJlbHas KOHIICHTpaIlus
C0=0,027 xr/™m*; KOHIIEHTpaIUsl cMecH Ha BbIxoje u3 ajacopbepa C1=0,0002 Kkr/M%; HachlmHAs
IUIOTHOCTB CIOSI Prac=500 kr/m°. Ha CKOJBKO ITOBBICHTCS TEMIIEPATypa aporasoBoil cMecH (At)?

6.0npeaenuTb KOJIUYECTBO TEIUIOTHI, KOTOPOE BBIAENIAETCS 3a OJuH nepuoj (=135 muH)
pu aicopOIMM TapoB WOJUCTOTO 3TUJIA aKTUBHBIM yriem. luamerp amcopOepa 3 M, BbICOTa
cnos H=4,0 m. CkopocTh MapoBO3AYIIHON cMecH =25 M/MHH, HadajdbHas KOHIEHTpaIUs
C0=0,027 Kr/M° ; KOHIIGHTpAIlMs CMECH Ha BbIxoje u3 ancopbepa C1=0,0002 Kr/M° ; HacCBIITHAs
IIOTHOCTB CIIOS Pyac=500 Kr/M°. Ha CKOJBKO MTOBBICHTCS TEMIIEPATypa MaporasoBoii cMecH (At)?

7. OnpenenuTb KOJIUYECTBO TEIIOTHI, KOTOPOE BbIAESAETCs 3a 0uH nepuos (t=135 Mun)
npu ajgcopOLuu MapoB WOAMCTOrO 3THIIA aKTUBHBIM yriem. Juamerp ancopOepa 3 M, BbIcoTa
cios H=4,5 M. CkopocTh MapoBO3AYNIHOW cMecH ®=25 M/MUH;, HadyaJbHas KOHIICHTPAIlWs
C0=0,027 xr/™m*; KOHIIEHTpAIUsl CMecH Ha BbIxojae u3 anacopbepa C1=0,0002 Kkr/M%; HachlnHas
IUIOTHOCTB CIIOSI Prac=500 kr/m°. Ha CKOJIBKO ITOBBICHTCS TEMIIEPATypa apora3oBoil cMecH (At)?

8.0npenenuTb KOIUYECTBO TEIUIOTHI, KOTOPOE BBIAEISAETCA 3a OJUH nepuoA (=135 muH)
pu aicopOIMK TTapoB WOJUCTOTO 3TUJIA aKTUBHBIM yriem. luamerp amcopOepa 3 M, BbICOTa
cinost H=5,0 m. CkopocTh MapoBO3AYIIHOW cMecH =25 M/MHH; HadajbHas KOHLEHTpaIHs
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C0=0,027 kr/m>; KOHIEHTpAIHS CMECH Ha BhIXofe 3 axcopGepa C1=0,0002 kr/ms; HachlIHAs
MJIOTHOCTB €08 Prac=500 kr/m>. Ha CKOJIBKO TOBBICHTCS TeMmIepaTypa naporazoBoi cmecu (At)?

9.0npenenuTh KOJIUYECTBO TEIUIOTHI, KOTOPOE BBIACISAETCA 3a OJUH nepuof (=135 mun)
npu afcopOLuy MapoB WOAMCTOTO 3TWJAa aKTUBHBIM yriem. Jluamerp aacopbepa 3 M, BbIcOTa
cioss H=5,5 m. CkopocTh MapoBO3AYIIHOH cMecH =25 M/MHH, HadajdbHas KOHICHTpAIUS
Co=0,027 KF/M3; KOHIICHTpAIlMs CMeCH Ha BbIxoje u3 ajcopbepa C1=0,0002 KF/Ms; HaACBIITHAS
IUIOTHOCTB CI0sI Prac=500 kr/m°. Ha CKOJBKO ITOBBICHTCS TEMIIEPATypa Mapora3oBoil cMecH (At)?

0.OmpenenuTh KOJIMYECTBO TEIIOTHI, KOTOPOE BBIAENAETCS 3a oauH nepuof (1=135 muH)
npu aacopOLuu MapoB WOAMCTOrO 3THIIA aKTHBHBIM yriieM. Jlmametp amcopbepa 3 M, BbIcOTa
cios H=6,0 M. CkopocTh MapoBO3AYNIHOW cMecH ®=25 M/MUH;, HadaJlbHas KOHIICHTpaIlWs
Co=0,027 KF/M3; KOHIICHTpAIUsi CMecH Ha BbIxojie u3 amcopbepa C1=0,0002 KF/M3; HACBIITHAs
MJIOTHOCTB €08 Prac=500 kr/m°. Ha CKOJIBKO TIOBBICHTCS TEMIIepaTypa mapora3oBoii cMecu (At)?

Kputepun u mkaJjia olileHMBaHNS 110 OLEHOYHOMY CPeJACTBY KKOHTPOJIbHAas padoTay

Hlkana OLICHUBAHHS Kpurepwuii onennBanus
(uHTEpBA OAJIIIOB)
5 KonTponpHas paboTa BBIIIOJIHEHA HA BRICOKOM YPOBHE (TIpaBHIIbHbIC
otBeThl Aanbl Ha 90 — 100% Bompocos/3aay)
4 KonTponpHas paboTa BIIIOJIHEHA HA CPETHEM YPOBHE (TIpaBUIIbHBIC
OTBETHI AaHbl Ha 75 — 89% Bonpocos/3aaaq)
3 KonTponpHas paboTa BIIOJIHEHA HA HU3KOM YPOBHE (IPaBHIIBHbBIC
otBeTHl aHbl Ha 50 — 74% Bormpocos/3a1ay)
2 KonTponpHas paboTa BIIIOJIHEHA HAa HEYJOBIETBOPUTEILHOM YPOBHE
(mpaBHJIbHBIE OTBETHI 1aHbl MeHee 4eM Ha 50%)

OneHo4Hble cpeacrea aJis HpOMe)ICYTO'lHOﬁ aTTeCTAIlUA «3aA4YeT»

1. Kataim3aTopbl M KaTaTUTUYECKUE TTPOLIECCHI

2. OyHKIIMOHAJIBHOCTh KaTaJIU3aTOPOB

3. CyurHoCTh KaTaJTUTUYECKOTO ACHCTBUSA. AKTUBHBIN KOMIUIEKC

4. Crannu Katanus3a Ha TBEPABIX IOPUCTBIX KaTalu3aTopax

5. TexHHYecKue XapaKTEpPUCTUKH KOHTAKTHBIX MacC: KaTAIUTHYECKash aKTUBHOCTb, CEJIEKTHUB-
HOCTb

6. TexHHYecKue XapaKTepPUCTUKU KOHTAKTHBIX Macc: YCTOMYMBOCThH KaTalu3aTOPOB K OTpaBiie-
HUIO, MEXaHNYECKas IIPOYHOCTD

7. Knaccuduxaius npoMbIIUIEHHBIX KaTaJM3aTOPOB B 3aBUCMMOCTH OT METOJla CUHTE3a U MpHU-
TOTOBJICHHUSI

8. Ocax/ieHHble KOHTAKTHBIE MACChl: BUbl OCaXKIEHHBIX KOHTAaKTHBIX Macc, TEXHOJIOIHYecKast
CXeMa MOJIy4YEHHUs

9. OcaxxieHHbIe KOHTAaKTHBIE MACChl: XapaKTEPUCTHKA CTaIUU PACTBOPEHUS, OCAXKICHUE

10. OcaxxieHHbIe KOHTAKTHBIE MAaCChl: CTaUH (PUIBTPOBAHUS U TPOMBIBKH

11. OcaxxneHHble KOHTAKTHBIE MACChl: XapaKTEepPUCTUKA CTaauil (OPMOBKHU, CYIIKH U MPOKaJIH-
BaHUs

12. Katanu3zaTopsl Ha HOCUTEISIX, TOJyd4aeMble METO/IOM HaHECEHHUs: O0IIKe CBEJICHUS U CTaIuu
MOJIyYEHUs KaTalu3aTOPOB METOIOM HAHECEHUS

13. KaranusaTopsl, oiay4yaeMble MEXaHUYECKUM CMEIIEHUEM

14. IInaBnensle KaTaIU3aTOPhI

15. [IpousBonacTBO Karaiau3aTopa KOHBEPCHH OKCHAA Yriepoja: CTaJuu MPUTOTOBIECHUS pabo-
YUX PACTBOPOB U OCAXACHUS THIPOKCUIOB

16. ITpon3BOICTBO KaTaiM3aTopa KOHBEPCHUM OKCHJIA YIJIEPOJa: CTaAWU JCKAHTAMU U CMeEIlle-
HUS UCXOAHBIX COCTABIISAIOIINX
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17. TIpon3BOACTBO KaTaM3aTopa KOHBEPCHH OKCHIA YIiepojaa: CTAAWH CYIIKH U TaOlleTUpOBa-
HUS KOHTAKTHOM Macchl

18. OcHOBHBIE TEPMUHBI M OIpPEIEICHHs aJCOPOLMOHHBIX MPOLECCOB: aCOPOEHT, aacopOTHB,
obbeMHast ¢aza

19. OcHOBHBIE TEPMHHBI U OMpEACICHUS aJICOPOIMOHHBIX MPOIECCOB: aJCOPOIMOHHBIN TPO-
1[eCC, aJICOPOLIMOHHAs EMKOCTb

20. Ipupoaa ancopOIuu U MOPHUCTast CTPYKTypa aJcopOSHTOB

21. Buapl IpOMBIIUICHHBIX aJICOPOCHTOB: aKTUBHBIE YTIIU

22. Busl IpOMBIIIICHHBIX aICOPOCHTOB: CUIIMKAreIn

23. Bubl IpOMBITIUICHHBIX aICOPOCHTOB: IICOJIUTHI

24. Bupl IPOMBIIUICHHBIX aJICOPOCHTOB: TIIMHUCTBIE TIOPO/IBI

KpnTepnn H IIKaJa OCHUBAHUA K l'IpOMe)KyTO'lHOﬁ aTrecranmum
«IK3aMEH»

XapaKTepI/ICTI/IKa SHaHHWA IPpEAMETA U OTBETOB 3adeThl

CryneHT riy0oKo U B IOJTHOM 00bEME BJIaJIEET IPOrPaMMHBIM Ma-
TepuaoM. ['paMOTHO, NCUEPIBIBAIOIE U JIOTUYHO €r0 U3JIaraeT B
YCTHOM MM nucbMeHHOU (opme. IIpu 3TOM 3HaeT peKkoMEH10BaH-
HYIO JIMTEpaTypy, NPOSBISET TBOPYECKUI IOAXOJI B OTBETaxX Ha
BOIPOCH! U MPaBUJIBHO OOOCHOBBIBAET MPUHATHIE PELIEHUSI, XOPO-
110 BJIaJE€E€T YMEHUSIMHM M HaBbIKAMM IIPU BBINIOJHEHUM NpaKTUYE-
CKMX 3a/1a4.

CryneHT 3HaeT NporpaMMHBIN MaTepuall, FPaMOTHO U IO CYTH W3-
JaraeT ero B yCTHOW MJIM MMCbMEHHOU (popme, Homyckasi He3HaYH-
TEJIbHBIE HETOYHOCTU B YTBEPKACHUSX, TPAKTOBKAX, ONPEACICHHU- 3auTeHO
AX W KaTeropusix Wil HE3HAUYUTEIbHOE KOJIMYecTBO oumnbOok. [Ipu
3TOM BJaJleeT HEOOXOJUMBIMH YMEHHSIMU U HaBbIKAMM INIPU BbI-
MOJIHEHUH NMPAKTUYECKUX 3a/1a4.

CryneHT 3HaeT TOJIBKO OCHOBHOHM INpPOTpaMMHBIN Marepual, Jo-
MyCKaeT HETOYHOCTH, HEAOCTATOYHO YETKUE POPMYITUPOBKH,
HEIOCIIEI0BAaTENbHOCTh B OTBETaX, M3JIaraéMbIX B YCTHOM WIH
nucbMeHHoU ¢opme. [Ipu 3TOM HEOCTaTOYHO BIAJEET YMEHUSIMU
Y HaBbIKaMH IIPU BBINOJHEHUM NPAKTUYECKUX 3anad. [Jomyckaer
110 30% ommOOK B U3IaraéMblX OTBETaX.

CTyneHT He 3HaeT 3HAYUTENbHOW YacTH MPOTrPaMMHOTO MaTepua-
na. Ilpu sToM AomyckaeT MpUHIMIHAIBHBIC OMIMOKH B JOKa3a-
TEJIbCTBAX, B TPAKTOBKE IOHATUN U KATETOPUN, NPOSBIISIET HU3KYIO
KyJIbTYpy 3HaHUM, HE BJIAJICET OCHOBHBIMU YMEHUSIMA U HABBIKAMH
IIPU BBITIOJIHEHUH MPaKTUUYECKHX 3a71a4. CTyAeHT OTKa3bIBA€TCS OT
OTBETOB Ha JOMOJHUTEIbHBIE BOITPOCHI.

He 3auteno

9. OcoGeHHOCTH OPraHU3al UK 00yYeHUs ISl JIHI] C OTPAHUYEHHbIMU
BO3MO’KHOCTSIMHU 3/10POBbSI U MHBAJIU/I0B

[Ipu HEeoOxoauMocTH paboyas mporpamMma y4yeOHON JUCIHMILIUHBI MOKET OBITh aJanTH-
poBaHa U1l obecrieueHus: 00pazoBaTEIbLHOIO MpOIecca MHBAJIMIOB U JIMI] C OIPaHUMYCHHBIMU
BO3MOXKHOCTSIMU 3/I0pOBBSI, B TOM YHCIIE€ C IPUMEHEHUEM 3JIEKTPOHHOTO 00Y4YEeHUsI M AUCTAHIH-
OHHBIX 00pa30BaTENbHBIX TEXHOIOTHA.

Jlist aTOTO TpebyeTcs 3asBIEHUE CTY/IeHTa (€r0 3aKOHHOTO MPE/ICTABUTENSA) U 3aKITF0Ye-
HUE Ticuxonoro-meaunko-neaarorndeckoir komuccnu (IIMIIK). B cnydae Heobxoaumoctu 00y-
YaIOMIMMCS U3 YHCTa JIHI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbs (110 3asiBI€HHUI0 00y4a-
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IOIIETocs), a JAJIsl MHBAIKU/IOB TaK)K€ B COOTBETCTBUH C MHAMBUAYAJILHOW MPOrpaMMoin peaduin-
TallMy MHBaJIMJa MOTYT IpeiaraThCs CIEAYIOIINE BapuaHThl BOCIPUATHS yueOHOU HHpOopMa-
UM C yIETOM UX MHIUBHIYaTbHBIX ICUXO(PU3MUECKIX 0COOCHHOCTEMH:

— CO3/1aHH€ TEKCTOBOW BEpPCHH JIF0OOTO HETEKCTOBOIO KOHTEHTA ISl €r0 BO3MOYKHOTO
npeoOpa3oBaHus B albTEPHATUBHBIEC (DOPMBI, YAOOHBIE [T Pa3IMYHBIX MOJIH30BATENICH;

— CO3[]JaHUE KOHTEHTA, KOTOPBHIM MOKHO NMPEACTaBUTh B Pa3IMYHBIX BHUJAX 0e3 moTepu
JAHHBIX WIH CTPYKTYPBI, IPETyCMOTPETh BO3MOXKHOCTh MAaCIITAOMPOBAHUS TEKCTa M M300paxe-
Hull 0e3 MoTepu KayecTna, PeyCMOTPETh JOCTYIHOCTh YIPaBICHHUsI KOHTEHTOM C KJIaBUATYPhI;

— CO37JaHKE€ BO3MOXKHOCTEH JJIs1 00yJaromuxcsi BOCIPUHUMATD OJHY U Ty K€ HH(popMa-
IUIO0 U3 Pa3HBIX MCTOYHUKOB, HANpUMEp, TaK, YTOObI JHUIAa C HAPYIICHUSMHU CIIyXa MOJydalH
UH(POPMALIMIO BU3YATIbHO, C HAPYIICHUSIMH 3pEHHS — ayIHAIIBHO;

— TNpPUMEHEHHE MPOTPaMMHBIX CPEACTB, O0ECMEUYMBAIOIIMX BO3MOKHOCTH OCBOCHHUS
HaBBIKOB U YMEHUHU, (HOPMUPYEMBIX ITUCHHUILIMHON (MOIyJIEeM), 3a CUET albTEPHATUBHBIX CIOCO-
0O0B, B TOM YHCJIe BUPTYaJIbHBIX TAOOPATOPUI U CUMYJISIIUOHHBIX TEXHOJIOTHIA;

— NMPUMEHEHHUE IIEKTPOHHOTO OO0y4YEeHHs, JAUCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJO-
Ul A nepenayu MHGOpMAaIiK, OpraHu3aluy pa3indHbIX (pOpPM MHTEPAKTUBHON KOHTAKTHOU
paboTheI oOydaronerocs ¢ MpernoaaBaTesieM, B TOM Yuclie BeOMHApOB, KOTOPbIE MOTYT OBITh HC-
MOJIb30BAHBI /ISl TIPOBEACHHS BUPTYAIbHBIX JEKIUH C BO3MOXKHOCTBIO B3aMMOJEUCTBUS BCEX
YYaCTHHUKOB JMCTAHIIMOHHOTO O0yYeHHS, TPOBEICHUSI CEMUHAPOB, BBICTYIIJICHHUS C JOKJIAIaMH
3aIUTHI BBIMOJHEHHBIX Pa0OT, IPOBEICHUSI TPEHUHTOB, OPraHU3aINH KOJUIEKTUBHON PaOOTHI;

— NMPUMEHEHHUE IIEKTPOHHOTO OO0y4YEeHHs, AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJO-
TUil 1715 opranu3anuu GopM TEKYIIEro U IPOMEKYTOUHOTO KOHTPOJIS;

— YBEJIMYCHHE TPOJOJDKUTEIBHOCTH CHa4l OOYYAIOMIMMCS WHBAIUAOM WM JIHIIOM C
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbs (HOPM MPOMEKYTOUHOM aTTeCTAllMU IO OTHOLICHHUIO
K YCTQHOBJICHHOM MPOJODKUTENFHOCTH UX CIIAYH:

— MPOAOJIKUTEIBHOCT CIayM 3a4€Ta WM SK3aMeHa, MPOBOJUMOrO B MHUCEMEHHOU (op-
me, — He Oonee yeM Ha 90 MUHYT;

— IPOJIOJKUTEIBHOCTD MOATOTOBKH O0YYarOIIErocst K OTBETY Ha 3auéTe WU 3K3aMeHe,
MIPOBOJIMMOM B YCTHOM popme, — He Oosiee yeM Ha 20 MUHYT;

— MPOAOIKUTEIBHOCTh BBICTYIUIEHHST 00Y4Yarolerocs Mpu 3aluTe KypcoBOM pabOThl —
He Oosee yeM Ha 15 MUHYT.



JIner n3MeHeHii U JONMOJTHEHH I
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Ne Buns! nononnenuii u usme- | Jlata u HoMep IpOTOKOIA ITognuce
/1 HEHUH ¢ yKa3aHUEM CTpa- 3acenanus kadenps (ka- (c pacimdpoBKoOii) 3aBeny-
HUII ¢denp), Ha KOTOPOM ObLIH fomero kadenpoi (3aBemy-
pPaccMOTpPEHBI U 0I00PEHBI omux kadeapamu)
W3MEHCHUS U JIOTIOJTHEHUS
1.
2.
3.




18

Jlucr nonoJiHeHni K padoueil nporpamme

VYTBEPXIAIO
3aB. kadenpoii
N.0. Gamuims

« » 202 r.

Crucox JIUTEPATYPHI K paboueit nporpamme JUACIUATUIMHBI
HampaBJIEHWE MOATOTOBKH/CIICIIUATBLHOCTh
110 COCTOSTHHMIO Ha « » 20 T.
OcHoBHas nuTEparypa:
1.
2.
3.
JlononuurenpHas IuTeparTypa:
1.
2.
3.
IIpenonaBareins

(noonucy) (1.0.0.)



