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HarpaBjeHus noarotoBku 18.04.01 Xumudeckas TEXHOJIOTHS

Cpoxk aeiicTBusi paéoyeii mporpaMMsbl JUcHUILIMHBI 10 «31» aBrycra 2023r.

YTBEPXIEHO

Ha 3acepanuu kadenpsl «XuMHuueckas TEXHOJIOTHS U pecypcocOepekeHre»

(mporokon 3acemanust Ne 1 ot «07» centsops 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb 0CBOCHMS TUCIUIUTUHBI — (JOPMHUPOBAHUE Y CTYIEHTOB 0a3bl TECOPETUUECKUX 3HAHUN U
HaBBIKOB IPAKTUYECKMX Pacy€éToB B OOJACTH IMPOLIECCOB M alIapaToB XUMHUYECKUX U
HEPTEXUMHUYECKUX TPEIIPUATHIA.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKM, HAa OCBOCHMM KOTOPBIX Oasupyercss AaHHas AUCLUUIUIMHA!

COBpeMeHHHG MCTOJbI

KOHTPOJIS
HEPTEXUMHUECKOTO CHHTE3A.

Ka4dycCTBa

IPOJYKTOB

OCHOBHOI'O  OpraHH4Y€CKOro H

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JaHHOW TUCIUILUIMHBI HEOOXOIUMO KaK
npeauiecTByromee: MeToasl ONTUMHU3ALMU PecypcocOeperamux MpoleccoB B HeQTEXUMHUH U
XUMHUYECKOW TEXHOJIOTHH, PannoHasbHOE MCIONB30BAaHUE MPUPOJHBIX U CHIPHEBBIX PECYPCOB B
XUMHUYECKON TEXHOJIOTHU U HEPTEXUMUHU.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U

HNHaukaTopsl JOCTHKEHUS

KOHTPOJINpyeMble KOMITeTeH i Ilnannpyemble pe3yJibTaThl
KOMIIeTeHIINH o0yueHust
(K01 1 HANMEHOBAHUE)
(Koa 1 HAMMEHOBaHUE)
OIIK-4 - Crmocoben | OITK-4.1. CocraBnser | 3HaTh:
HaxOJIUTh ONTUMAJIbHBIE | PALIUOHATIBHYIO cxemy | — COBPEMEHHBIE MEXaHU3MbI
peuieHuss TpU  CO3JAaHUM | MMOJTYYEHHUs, BBIJCICHUS U | ICUCTBUS KaTaJM3aTOPOB; COCTaBBI U
NPOAYKUUH  C  YYETOM | OUHUCTKH MPOJIYKTOB | METOJbI CHHTE3a KaTaIn3aTOPOB
TpeOoBaHU Ka4ecTBa, | IPOU3BOJCTBA YMers:
HaJeKHOCTH M CTOMMOCTH, — BBIOHpATh ONTUMAaJIbHBIN
a TaKxKe CPOKOB KaTaJn3aTop
UCTIONTHEHUS], 0€30MacHOCTH Bnagerts:
KU3ZHEACSITEIIBHOCTH u — crioco0aMu OLICHKH
HKOJIOTUYECKON YHCTOTHI 7 (HEeKTUBHOCTH KaTaIU3aTOPOB
OIlK-4.2. Onrumusupyet | 3HaTh:
YCIIOBHS MPOBEACHUS | - MEXaHU3Mbl I  IPOBEICHUS
OT/IENTbHBIX CTaJWil | OTHENBHBIX  CTaAUN  TOJy4YEHUs,
MOJIYYEHUs, BBIACICHUS U | BBIIEIEHUS M OYHMCTKH TPOAYKTOB
OYHCTKHU MPOJIYKTOB | MPOU3BOJICTBA
IIPOU3BOACTBA C  LEIBIO | YMETh:
TTOBBIIICHHS ero | — BBIOMpATh ONITUMAJTHHBINA
3¢ (HeKTUBHOCTH KaTajlu3aTop C MEJbI0 TMOBBIIECHUS
ero 2¢h(}pEeKTUBHOCTH TIpoliecca
Bnaners:
— MeTOoJaMHu BOCCTaHOBJICHUS
KaTaJlu3aTOPOB
OIIK-4.3. OrnenuBaer | 3HaTh:
TEXHUYECKUE CpEICTBA MU | - TEXHOJIOTUIO MPOU3BOJICTBA
TEXHOJIOTHM  C  Y4ETOM | MPOJyKTa
3KOJIOTUYECKUX YMeTs:
MOCJIC/ICTBUMA ux | - OIIEHUBATh CUTYALHNIO
MPUMEHEHUS TEXHOJIOTMYECKOTO rpotecca c

YUYCTOM 3KOJOTUYCCKUX HOCJICI[CTBI/II\/JI




Bnaners:

- MeTOoJaMHU OLICHUBAHHUS
TEXHUYECKHUE CPEACTBA U TEXHOJIOIHU
c y4ETOM HKOJIOTUYECKUX
NOCJIEICTBUM UX TPUMEHEHHUS

ITK-1 — Crocob6en | I1K-1.1. Opranusyet | 3HaThb:

OpraHU30BbIBATh paboty nepcoHana | — TEOpPETUYECKHE OCHOBBI

CaMOCTOSITENIbHYIO U | IEPBUYHOTO HAy4YHO- | TOMOTE€HHOTO,  TeTePOreHHOTr0 U

KOJIJIEKTUBHYIO HAy4YHO- | UCCIIE0BATEIBCKOTIO (epMEeHTaTUBHOIO BUJOB KaTalu3a,

UCCIIEIOBATEIbCKYIO HOpa3IeICHUS Ha | anmapaTypHoe oopmrenue

pabory, pa3pabaTbiBaTh | OCHOBAaHUU IIPOrpaMMbl | KaTaAJIMTUYECKHUX MPOLIECCOB

IUIAaHBI U T[POTPaMMBbI | IPOBEICHHUS HAYy4HBIX | YMETh:

IPOBE/ICHUS HaY4HBIX | UCCIEIOBaHUH B OOJIACTH | — MPOBOJUTH PacYeThl KHHETHUYCCKUX

UCCIICIOBaHUI U | palMOHAIBHOTO napaMeTpoB  JUISI  KaTaTUTHYECKUX

TEXHUYECKUX Pa3pabOTOK, | UCIOIb30BAHUS MPHUPOJHBIX | pEaKI[Hid

OCYILECTBIISITh cOOp | U CBHIPBEBBIX pPECYpcoB B | BianmeTs:

uH(bopMauu 00 | XUMHYECKON TEXHOJOTHUH U | — Teopuei u IIPaKTUKON

UMEIOIUXCA pecypcax U | HepTeXuMHuu TUTAHUPOBAHHSI IKCTIEPUMEHTA,

TEIUIOBOM  SHEpPruu, O BBISIBIICHUS JIMMUTHPYIOIIUX CTaaul

COCTOSIHUM ~ 000pyI0BaHuUs CIIOKHOTO KaTaJIMTUYECKOTO

IPOM3BOJICTBA; npoiiecca

pa3pabaThiBaTh 3a/1aHus

JUIs  WCHOJHMUTENEeH B

00JlacTH  palMOHAIBHOTO

UCIIOJIb30BAaHUS IPUPOIHBIX

U CBHIPBEBBIX PECYpCOB B

XUMHUYECKON TEXHOJIOTUU U

He(TEXUMHH

[IK-2 - T'otoB k mowmcky, | [1IK-2.1 Nwmeer | 3HaTh:

o0paboTke, aHanM3y W | IPAaKTUYECKUN OIBIT | — TIpaBHJIA TPOBEACHUS MATEHTHOTO

cUCTeMaTH3allud  HAy4yHO- | IPUMEHEHHUs] NMPOrpaMMHBIX | IOMCKA C BbISABIEHHWEM Hauboee

TEXHUYECKOH WH(GOpMAIMU | CPEACTB JUISI PAcdyeTOB M | ONM3KUX  TEXHUYECKUX  pEIICHUH,

o TeMe HCcCieloBaHus, | 00paboTKU 00paboTkH MH(POPMALIMOHHBIX

pelieHusl  HECTaHAAPTHBIX | IKCIEPUMEHTAIBHBIX JAaHHBIX B BUJEC aAHAJTUTHYECKUX

3aJa4, OCHOBAaHHBIX Ha | JaHHBIX B obmnactu | 0630poB

NPUHIAITAX panroOHAIBLHOTO YMmeTh:

MOJICJIUPOBAHUS UCIIONB30BaHUs NIPUPOJHBIX | — pa3pabaTbiBaTh H BECTH 0a3bl

TEXHUYECKUX CHCTEM, | I CBHIPBEBBIX PECYPCOB B | OKCIEPUMEHTAIBHBIX JTAaHHBIX,

BBIOOPY METOJMK U CPEJICTB | XUMUYECKOH TEXHOJOTMU U | MPOM3BOJAWTH IMOWCK METOAWK U

peleHus 3aa4u B o0nacTu | HepTeXuMuu CPEACTB M3MEpEHUs [UIsl peleHUus

palroOHAIBLHOTO HAYYHO-HMCCIIEIOBATEIbCKUX  3ajad,

WCTIOJTB30BaHUS TIPUPOTHBIX BBITTOJTHATH MOJICITUPOBAHHE

U CBIPbEBBIX PECypcoB B KaTJIMTHYECKUX MPOIIECCOB

XUMHUYECKON TEXHOJOTHH W Bmanets:

HEPTEXUMUU — MaTeMaTHYeCKHUM amnmapaToM Jyis
CTaTHUCTUYECKOI o0paboTKu
HKCHIEPUMEHTATBHBIX JTAaHHBIX,
pacuera OImnO0K u BBIBOJIA
AHAJMTUYECKUX YPaBHEHUHN

I1K-3 - Crocoben | [1K-3.1.  VuactByer B | 3HATh:

UCIIOJIb30BaTh NIPOBE/ICHUU HAy4YHbIX | —  YCTPOHCTBO, Ha3HaYeHHE U

COBpEMEHHBbIC TPHOOPHI M | UCCIENOBaHUM B OOJACTH | MPUHIUIT  pabOTBl  COBPEMEHHBIX




METOJMKH, aHAIN3UPOBAThH
MOJYYCHHBIC  JAHHBIE O
IPOM3BOJICTBE
SHEPrOHOCUTENEN U
TEIUIOBOM  DHEPrHMU U3
BO300HOBIISIEMOTO  CHIPBS,
OpPraHu30BBIBAThH
HPOBEJICHUE
AKCIEPUMEHTOB U
UCIIBITAaHUH B o0mactu
paIrOHATIBLHOTO

MCII0JIb30BaHUs IPUPOIHBIX
U CBIPbEBBIX PECYpPCOB B
XUMHUYECKON TEXHOJIOTUU U

He(DTEXHMUH,  TPOBOJUTH
179 00paboTKy u
AHAJIN3UPOBAThH ux

pe3yJIbTaThl

paIroOHAIHLHOTO
WCIIOJIb30BaHUS TIPUPOTHBIX
U CBIPBEBBIX PECYpPCOB B
XUMUYECKON TEXHOJOTHH H
HeTexumMun c
UCTIOJIb30BaHUEM
COBPEMEHHOTO
1a00paToOpHOTO
00opyIoBaHUs

AHATUTHYECKUX TPpUOOPOB, TpaBHUiIa
aTTECTAllUU U aKKPEAUTAIIMU METOIUK
KOHTPOJIA

VYMeTs:
— npodeCCHOHANBHO HCIOIB30BATh
COBPEMEHHOE HAyYHOE M TEXHUYECKOE

obopynoBaHue u IPUOOPHI,
KOMITBIOTEPHBIE MIpOrpaMMHBIE
cpeAcTBa  JUIs  TOJNYYEHUS U
00paboTkH HKCIEPUMEHTATBHBIX

JAaHHBIX, ONPEACIIATH CPOKHU CJ'Iy>K6BI
IMPOMBIINIJICHHBIX KAaTaJIM3aTOPOB.

Bnaners:

— METOIMKAMH

s pexTuBHOCTH
KAaTaJTUTHYECKUX CHCTEM.

pacdera
Pa3JInYHbIX




4. CTpyKTYypa H cojepxkaHue JUCHMILIMHBI «KaTajau3 B XMuMHYeCKO TeXHOJIOTuN»

DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monayab . HanMeHoBanue TeM 3aHATHH
(pasnen) yueOHoit (yaeBmoii padoTbI) Cemectp |O0bem, .| banabl | HHTEepakTuB, 4. | (HAHMMEHOBaHHUe
padoThI OLICHOYHOI'0
cpeacTsa)
ekl Knaccudukanusi KaTaTUTHYECKUX MPOIECCOB 1 2 - -
K 1 000py/IOBaHUE ISl UX OCYIIECTBIICHHUS.
TpeOoBaHusl K KaTAIMTHYECKUM CHCTEMaM, 1 4 - -
Jlex2 METO/IbI perynupoBaHus rapameTpoB
KaTaJIu3aTOpOB.
OcHOBBI u METOJIbI MIOCTPOECHUSA 1 4 - - OTyer 1o|
Monys 1. Ip1 MaTEeMaTHYECKUX MOJIeNe KaTaluTHYECKUX MPAKTHYECKOMY
TepMoauHamu- MIPOLECCOB XUMUYECKOW TEXHOJIOTHH. BaHATHIO |
YECKHUE U MonenupoBaHue KWHETHKA TOMOTE€HHBIX U 1 4 - - OTtuer 1o
KHUHETUYECKHE Ip2 TeTePOreHHBIX KaTaTUTUYECKUX PEaKInil. [PAKTHYECKOMY
aCTIeKTHI B BaHITHIO 2
KaTajause. Tex3 OCHOBHBIE ~ TEXHOJIOTUYECKHE  IPOLECCHI, 1 2 - -
UAYIIME C yYaCTHEM KaTaJIN3aTOPOB.
Texd Karanutnueckas HeHTpanu3aus BpeIHbIX 1 2 - -
BbIOPOCOB XMMHUYECKHUX MPOU3BOJICTB.
N3yueHue  TeopeTHUYECKOro  marepuana. 1 57,75 - -
Cpl [TonroroBka oOT4éTa MO  MNPAKTUYECKUM
3aHITHIM
['ereporennsiii katanu3. OOIIHE MOJOKESHHUS. 1 2 - -
Monyis 2. JlexS IIpakTHueckas peanu3anus KaTaTuTHIECKUX
['ereporenHslit IIPOLIECCOB.
KaTaJlu3 B IIpombInIeHHBIE KaTaJIn3aTOPbI JUTSL 1 4 - -
MIPOU3BOJICTBE Jlex6 CEPOOUYUCTKU NPUPOIHOIO rasa, MepBUYHOIO

pudbOopMHUHTa METaHa B CHHTE3-Ta3.




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monayab . HanMeHoBanue TeM 3aHATHH
(pasnen) yueOHoit (yaednoii paGoTsI) Cemectp |O0bem, .| banabl | UHTEepakTuB, 4. | (HAHMMEHOBaHHUe
padoThI OLICHOYHOI'0
cpeacrsa)
Karanutrueckne mpoueccbl OKHCIUTEIbHOTO 1 4 - - Otyer 10|
I1p3 JIETUIPUPOBAHUS METAHOJIA B (DOPMAITbICTHI. MPaAKTUYECKOMY
BaHITHIO 3
Karanuzarops! u anmaparypHoe odopmieHne 1 4 - - OTtuer 10|
[Ip4 mpolecca HEHTpaau3aluu JhIMOBBIX Ta30B [IPaKTUYECKOMY
aMMHUA4YHOT'O IPOU3BOJICTBA. BaHsTHIO 4
CoBpeMEHHbIE TEXHOJIOTMYECKHUE IIPOLIECCHI 1 4 - - Otyer 1o|
[Ip5 00e33apaxuBaHUs [MPAKTUYECKOMY
(dhopMalbIeruACOIep)KAINX adTra30B. 3aHATHUIO 5
MaremaTudeckoe, KUHETHICCKOE u 1 4 - - OtueT 1o
[Ip6 KOMITBIOTEPHOE MOJIEJIUPOBAHUE [PaKTUYECKOMY
OMOKATATUTHYECKHUX IPOIIECCOB BaHATHUIO 6
Karanutnueckue IIPOLIECCHI 1 8 - - OTtuer 1o
IIp7 KPYITHOTOHHAQXHBIX  arperaTtoB  ITOJYYEHHUS MMPAKTUYECKOMY
aMMHaKa. BaHITHIO [
[Ipoiecc MTO — mepepaboTka MeTaHOJa B 1 4 - - OTyer 10|
[1p8 OJIC(UHBI. [PaKTUYECKOMY
BaHITHIO 8
KunkodasHble KaTaIUTUYIECKUE TIPOIECCHI Ha 1 8 - - OTyer 0|
I1p9 MIPUMEPE MOJYYEHUSI YKCYCHOM KHUCIIOTHI. MPAKTHYECKOMY
BaHITHIO 9
[IpomblliieHHBIE KaTaJln3aTophbl 1 4 - - OTyer 10|
IIp10 MOJIMMEPU3AIIH 0JIE€(PHUHOB. [IPAKTUYECKOMY
BansTuio 10
MN3yyenne  TEOpETHYECKOrO0  Marepuala. 1 58 - -
Cp2 [TongrotoBka OTYETOB MO MNPAKTUYECKUM

3aHATUAM




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monayab . HanMeHoBanue TeM 3aHATHH
yueOHoit . Cemectp |O0bem, .| banabl | UHTEepakTuB, 4. | (HAHMMEHOBaHHUe
(pa3neu) (yueoHoO¥ paGoThI)
padoThI OLICHOYHOI'0
cpeacrsa)
ITA [TpomexxyTouHas aTTecTamus 1 0,25 3a4er
Hroro:| 180 -




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Tpu peanmzanuy yueOHOTO Kypca TUCIUIUINHBI UCIIOIB3YETCs TEXHOIOTHS TPAJAUIIHOHHOTO
o0y4yeHHsT — OpraHu3alys y4eOHOro mpolecca B By3€, OCHOBaHHAas Ha JIEKIIMOHHO-CEMHUHAapCKO-
3adueTHOll Gopmax oOydenus. K ¢opmam oOydeHHs] OTHOCSTCS JICKIIUHM M MPAKTUYECKUE 3aHSATHS,
caMocrosTelibHas padora. Ha JieKnusx B OCHOBHOM HCIOJB3YIOTCS HAIISAHBIC M CJIOBECHBIC
MeTo/bl OOy4YeHHs, a Ha NPAKTHYECKUX 3AHATUSAX — HArJSIHBIC, CIOBECHBIE M TPAKTHYECKHE
Metonpl. CaMocTosTeNbHAsE paboTa BKIIOYAET U3YYCHUE TEOPETHUECKOr0 MaTepHaa JTUCIUTUINHBI
C HCIIOJIB30BaHHMEM JICKIIMOHHOTO Kypca, Internet-pecypcos, nadopmannoHHbIX 0a3, METOJHYECKUX
pa3paboToK, CrIeHaIbHON yueOHOM U HAyYHOH JIUTEPATypHI.

6. MeToauyeckue yKazaHusl 10 OCBOCHHUIO 1M CUMILIHHBI

Monayasb 1. TepmogunamMudecKue 1 KUHeTHYECKHE aCNIeKThI B KaTaju3e.

Yuebnuvie sonpocul.

DJIeMEHTHI MOJIEKYJSIPHO-KMHETHYECKON TeOpHH Tra30oB. Teopusi aKTUBHBIX CTOJKHOBEHHUH.
MonomoreKysipHble 1 OMMOJIEKYIsipHbIe peakiuu. OCHOBHBIE TOJIOKEHUS B KaTanu3e. [lonsarus u
onpezaeneHus. Teopus MPOMEXyTOUYHBIX COSIMHEHUH B KaTalln3e.

Memoouueckue pekomenoayuu no u3yyeHUu memol.

W3y4nB naHHBI MOAYIb, CTYJEHT JIOJIKEH:

HMMETh MPEJCTABICHUE O COBPEMEHHOM KaTaIN3€ U XUMUYECKON KMHETHKE, KATATUTUYECKUX
mpolreccax, peain30BaHHBIX HA MPEANPUITHIX OOJBIION XUMHHM T. TOJIBATTH.

Ilpu oceoenuu memwvl He06x00UMO.

® U3yYUTh YU4EOHBIH MaTepHal 1Mo 0a30BbIM KaTATUTUYECKUM IpOLeccaM, pealrn30BaHHBIX
Ha MPOMBIIIUICHHBIX TPEANPUATUSX T. TONBATTH,;

® AKIICHTUPOBATh BHUMAHUE CTYACHTOB Ha KMHETHUUYECKHX 3aKOHOMEPHOCTSAX B KaTajau3e U
POJIU aKTUBUPOBAHHOTO KOMILJIEKCA B YCKOPEHUH XUMHUYECKHUX PEAKIIHiA;

® BBHIMIOJHUTh 3a/JlaHHE IO COCTABJICHUIO MPUHUUINHAIBHON TEXHOJOTUYECKONW CXEMBI
KaTaJIMTUYECKOTO MOTYYEHUsI CUHTE3-Ta3a B TPyOUaTOM PEaKTOPe CO ChEMOM TeIlIa PEaKIIUH.

® OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI:

1. Knaccugukarus kaTaauTHIeCKUX XUMHUECKUX MPOIIECCOB.

2. 3aBUCHUMOCTh CKOPOCTH peakiuil oT TemnepaTypsl. Kaxyiascs sHeprust akTUBaIUH.

3. brokaranus.

4. MexaHn3M  KHUCIOTHO-OCHOBHOIO  KaTalM3a M €ro  MCIOJb30BaHUE B
IIPOMBIIIJIEHHOCTH.

S, YpaBHEHHE CKOPOCTH PEAKIUN U TOPAIKHU PEAKIIHIA.

6. Karanutuueckne peakiyy U TEpMOAMHAMUYECKOE paBHOBecHE. CHHTE3 aMMHaKa.

1. XHUMHUYECKOE PAaBHOBECHE ISl HEUJCAIBHBIX T'a30B.

8. N3otepmbl ancopOuuu Jlenrmiopa. AcconuatuBHas ajacopOuus. [lucconuatuBHas
ancop6ius. KonkypenTHas aacopOrus.

9. OHTpoNHs, aBTOKATAIN3, KOJIeOaTEIbHbIE PEaKIINH.

10. KuneTtnka peaknunii, KaTaTM3UPyEMbIX SH3UMaMU.

11. Teopus nepexoqHbIX COCTOSHUN I TOBEPXHOCTHBIX PEAKIIUI.

12. KuHeTHka MOBEPXHOCTHBIX peakiuii. IHTepMeInaHThl B TOBEPXHOCTHBIX PEaKIUsX.

13. MuUKpOKMHETHYECKOEe MOICIMPOBAHUE!

-CxeMa PEAKIMU U BBIPAXKCHUC INJId CKOPOCTH PCAKIIUM,
-DHeprus akTUBALlUU U MOPSIIKU PEAKLIUU;
-KaTanusarop cunTe3a ammuaka B pabouux yCIOBHUSX.

14. Xumuueckas ajcopOuus B karanuse. Moaens Hetonca — AHepcoHa.

15. TpeboBanusi, mpeabsBiasieMbie K dbdexkTuBHBIM KaTanuzatopam. CTpyKTypa
METAIIJIOB, OKCUIOB, CyTb(UIOB U UX MTOBEPXHOCTEH.

16.  TexHoJoOTrHUs MOJydEHUSI HAHECCHHBIX KaTam3aTopoB. CoocaxacHue. VIMIperHarus.

Honnblit 0OMeH.
17.  KarammzaTopsl 6€3 HOCHTENEH.



MeToan4yeckne peKOMEHIAIUU K BHINIOJHEHUI0 CAMOCTOATEIHLHON padoThI:

1.M3yuenue meopemuueckoco mamepuana no u3yuaemol meme, U3N0HCEHHO20 8 Y4eOHO-
Memoouueckom nocoouu.

2.Bonpocul ona camocmosimenvHou pabomul cnyoeHmos

2.1.AnnapatypHoe ogopmieHHEe Tpoliecca KOHBEPCHH HUBIIUX YIIIEBOJOPOAOB C BOJASHBIM
napoMm. [laccuBamusi cepoii: CEJNEKTUBHOE OTpaBIEHUE Karaju3aTopa MeEpKalTaHaMu U
cynbduaamu.

2.2. Hocurenu katanmsaropoB. Kpemuesem. Okcull alfOMHHHS. YTIEPOJHBIE HOCHUTEIH.
®opMoBaHHE HOCUTENEH KaTalu3aToOpOB.

2.3. TectupoBaHue Kataiu3aTopoB. JlecsaTh 3amoBenei MO TECTUPOBAHUIO KaTaIM3aTOPOB.
H3mepeHne akTUBHOCTH.

2.4 Metoapbl UCCEI0BAHUS KaTaau3aTOPOB.

2.5. IIpoMOTOpBI U UHTUOUTOPHI KATATUTUYECKUX CUCTEM.

2.6. lleonuTsl B KaTanuse.

3.IloarotoBka K ayauTOPHBIM 3aHATUSM (MIPAKTHYECKUM, CEMUHAPCKHUM, JTaOOpaTOpPHBIM
paboTam) U BBITIOJIHEHHE COOTBETCTBYIOIINX 3aJaHUM;

4.CamocTosTeNIbHOE MPOUTEHUE, MPOCMOTpP, MHTEpHET-pecypchl, MOBTOPEHHE YUeOHOIO
MaTepuaia.

5.ITonrotoBKa COOOIICHM, MOKJIAIO0B, BBICTYIUIEHUH HA CEMHHAPCKUX U MPAKTHUECKUX
3aHATHUAX, OJ00P JUTEPATYPHI IO TUCHUILIMHAPHBIM MpodiemMam

6.IIpakTuyeckas pabora c peuieHHEM MPUKIATHBIX, PACYCTHBIX M CUTYAIMOHHBIX 3ajad,
00CyXJIeHUE Pe3yNbTaTOB AEATEIbHOCTH.

7. [loAroToBKa OTYETOB MO MPAKTUYECKUM pPabOTaM.

Moay.as 2. I'eTeporeHHblii KaTaju3 B IPOU3BOACTBeE.

Yuebnwvie sonpocui:

I'eteporennsiii karanu3. O6mue nonoxenus. [IpuMepbl KaTaANTUTUYECKUX MPOMBIIIEHHBIX
MIPOIIECCOB.

Memoouueckue pexomenoayuu no U3y4eHUI0 memol

N3y4nB naHHyIO TEMY, CTYACHT JOKCH:

HMMETh MPEACTAaBICHUE O PA3HOBUIHOCTSIX MPOMBIIUIEHHOTO TOMOT€HHOTO M T€TePOreHHOT0
Karajan3a, MEXaHW3Me MPOTCKaHWS (EPMEHTATHBHOTO, KHCIOTHO-OCHOBHOTO M JIPYTHUX BHJIOB
KaTajan3a, 0 COBPEMEHHBIX TEOPUSX, OOBICHSIIOMNUX KAaTaJTUTHUYECKUE CBOWCTBA COCIMHEHUN U UX
BJIIMSTHUE HAa aKTUBAIIMOHHBIC TIApaMETPhl B ypaBHEHUU AppeHHyca.

Ilpu oceoenuu memvl HEOOXOOUMO:

®U3YyUNTh Y4YEOHBIH MaTepuall, PacCMOTPETh MEXaHU3M KOHKPETHOTO KaTaTMTHYECKOTO
mporecca, €ro ammapaTrypHoe OQOpMIICHHE, MEpOINPHUATHS 10 OOCCIICUCHUIO0 HAJISKHON
IKCILTyaTali 000pPYyI0BaHUS,

® aKICHTHPOBaTh BHUMAHUE Ha MEPONPHUATHAX TIO OOCCIICYCHHIO TIOKApPHOH U
JKOJIOTMYECKOM 0€30MacHOCTH O0OBLEKTA;

¢ BBINIOJHUTH 3aJ]aHKE MO pacdyeTy o0beMa 3arpy3Kd Karaiau3aTopa, Halmpumep, B TPYOBI
neyr puGOpMHUHTA arperaTa MeTaHOJIa;

® OTBETUTH HA KOHTPOJBHBIE BOMPOCHL:

[Iporecc kaTaMUTHYECKOW KOHBEPCUH MPUPOTHOTO Ta3a ¢ BOASHBIM MapoM.
AmnmaparypHoe oopmiieHHe Tpoliecca MapoBOi KOHBEPCHUHU YTIIEBOII0POIOB.
[TpodunakTuka mokapHON OMACHOCTH KaTATUTHUYECKUX PEAKTOPOB.

KaranuzaTops! ajs npoBeneHus npolecca NapoBoil KOHBEPCUHU METaHa.

Peakuuu ¢ yuactuem cunres3-rasa. [lonmyyenne metanosna. OCHOBHBIE TOHSTHS MTPOIECCA.
Kunerndeckue U TepMOIMHAMUYECKHE TapaMeTpbl IMOJIY4YEHHUsT METaHoJia Ha MEIHO-
IUHKOBOM KaTaju3aTope.

ok wnE



7. T'opu3OHTaNbHBIA pPEAKTOp KPYNMHOTOHHAXXHOIO arperara Mmera”oia. JlocTouMHCTBa U
HEJOCTATKHU.

8. [Iportecc momydenHws KuaKoro Tormea (peaknus Oumepa-Tpormiia).

9. [IpuHuMnuambHas TEXHOJOTHYECKas cxeMa MoJydeHHUsl aMMHaka 1o peakuuu ["abepa.

10. Bo300HOBINIsIEMbIE HCTOYHUKH SHEPTHH. BOTOpOI ¥ TOTITUBHBIE 3JIEMEHTHI.

11. Karanuzatopsl okucieHusi MeTaHoja B ¢opMmanbaerua. KoHBepcus U CeneKTUBHOCTD
nporecca.

12. TexHOJOrMYECKHE ACTIEKTHI MOTYYCHHUS KEJIE30MOIUOACHOBOTO KaTalu3aropa.

13. Karanuzarops! Llurnepa—Harra (TUBA) B mpou3BoICTBE CHHTETHUECKUX KAyIyKOB.

14. Karanutudeckui rpoiecc moiaydenus okcuaa azora B OAO «KyiObimeBA30TY.

15. CrpykTypa 3agad W MEpPONPUATHH TIO COBEPIICHCTBOBAHUIO 3S()PEeKTUBHOCTH
KaTaJIn3aTOPOB B A30THOM MPOMBIIUIEHHOCTH.

Memoouueckue pekomenoayuu K 6bINOIHEHUIO CAMOCMOAMENbHOU pabomul.

1.M3yueHne TEOpeTHYECKOro Marepuana 0 H3y4yaeMoOll TeMme, W3JI0)KEHHOIo B ydeOHO-
METOAUYECKOM MOCOOUH.

2.Borpochl 17151 CaMOCTOSITENIbHOM pabOThI CTYIEHTOB

2.1.TexHOJIIOTMYECKUI PErJIAaMEHT IMOJIydyeHHs KapOaMua0(hopMabIeruIHOI0 KOHLIEHTpaTa
B OAO «TonparTnazor.

2.2.1IpoMbllluleHHas] YTHJIM3alUsl OTPaOOTaHHbBIX KaTaJu3aTOPOB MPOU3BOJICTBA aMMHUAKa U
MeTaHoJja.

2.3.AnnapatypHoe 0(pOpMIIEHUE CEPOOYUCTKH ITPUPOTHOIO Ta3a.

2.4. YTunuzanuus Teria KaTaTuTHYECKUX IK30TEPMUYECKUX TTPOLIECCOB.

2.5.MoHuTOpUHT Oe3aBapuiHON HKCIUTyaTallUM KaTaIUTUYECKUX pPEaKTOPOB OKHUCIIEHUS
MeTaHoJIa B (popMaibIeru/] 1 HeHTpanm3anun GpopMaibIeruacoaepikaniero abrasa.

2.6.Pacuer mpenoxpaHUTENbHONM MeMOpaHbl Ul MPEJOTBPALCHUs paspylleHHs ammnapara
OKHCJIEHHS METaHoJIa B (pOpMaJIbJIErul U BOSHUKHOBEHUS MOXKapa.

2.7.Karanutndeckas rMJIpoOYMCTKA HEPTETIPOTYKTOB.

3.IloaroroBka K ayJuUTOPHBIM 3aHATHUSIM (IIPAKTHYECKHM, CEMHUHApCKUM, J1aOOpaTOpHBIM
paboTaM) 1 BBIIIOJHEHHE COOTBETCTBYIOLIUX 3aJJaHUM;

4.CamocTosTeNbHOE MpPOUYTEHUE, MPOcMOTp, WHTepHET-pecypchl, MOBTOPEHHE YUeOHOIO
MaTepuaia.

5.IloarotoBka cooOUIEeHUH, OKJIa/l0B, BBICTYIUICHUH Ha CEMUHAPCKUX U MPaKTUYECKHX
3aHATUSAX, TOAOOP JIUTEPATypPhl N0 TUCHMITIMHAPHBIM ITpobiieMam

6.[lpakTuyeckas paboTa ¢ pelICHUEM NPUKIATHBIX, PACUETHBIX M CUTYallMOHHBIX 3ajady,
00CyX/IeHUE pe3yabTaToOB 1EATEIbHOCTH.

7. IToaroroBka OTYETOB MO MPAKTUYECKUM paboTaMm.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koa koHTpOIMpYyeMoOii KOMIIeTeHIM U HanmenoBanme
Cemectp
(WJIM ee 4acTH) OLIEHOYHOI0 CPeACTBA
1 OIIK-4 OTY€ThI IO MPAKTUYECKUM 3aHITUAM
I1K-1 NeNel-10
[1IK-2 Bompocsr k 3auety NeNe 1-40
I1K-3

7.2. TunoBble 3a1aHUs1 UJIM HHbIE MAaTePHAJIbl, HeOOX0AMMBbIE 1JIs1 TEKYIIero KOHTPOJIsI

7.2.1. OT4éT 1Mo MPaKTUYSCKOMY 3aHITHIO
(HaumeHoBaHUe OYEHOUHO20 CPedCmEa)

Tunosbie npuMepsbI 3aaHUH

IpakTnyeckoe 3ansitue Nel.
OCHOBBI U MeTO/JIbI MOCTPOEHUSI MATEMATHYECKHUX Mo/eslell KATAJUTHYeCKUX MPoLeccoB
XHMHUYECKOH TeXHOJIOTUH.

3agaHMe: COCTaBUTb TEPMOJMHAMUYECKOE  OIMCAHUE  DHEPreTUYECKUX  OaphepoB
HEKATAIUTUYECKON U KaTAJIMTUYECKON peakluii epBOro nopsika.

B kauectBe 0a30BOro nmpeasaraercs B3ATh YpaBHEHHE AppeHMyca U IPEAJIOKUTh
NPUMEHHUTEIPHO K HEMy TepMOJMHAMHYECKOE OINHCAaHWE DJHEPreTUYECKuX  OaphepoB
HEKATaJUTHUYECKON U KaTAIMTUYECKOW pEaKUUil EPBOTo MOPsAIKa.

Kpurtepun onenkmn:

«3a4TEHO» BBICTABIISETCS CTYAEHTY, €CJIU OTYET 0(OPMIIEH B COOTBETCTBUU C
TpeOOBaHUAMH, YKa3aHHBIMH B y4€OHO-METOIMYECKOM ITOCOOMH, ClIeNaHbl HEOOXOAUMBIE BBIBOIBI.
CryneHT npaBUJIbHO OTBEYAET Ha JIBa KOHTPOJBHBIX BOMpPOCA.

«HE 3aUTEHO» BBICTABJISETCA CTYAEHTY, €CIM pacyeT HpPOM3BEAECH C OIIMOKamMH, He B
COOTBETCTBUU C TpeOOBaHUSAMH, yKa3aHHbIMU B y4e€OHO-METOJUYECKOM MOCOOWH, CTYINEHT HE B

COCTOSIHUM MNPOKOMMEHTHPOBAaTh XOJI paOOThl M €€ pe3yNabTaTbl, OTBETUTb Ha KOHTPOJIbHBIE
BOIIPOCHI.

IIpakTyeckoe 3ansaTue Ne2.
MopennpoBaHue KHHETHKH FOMOT€HHBIX U IeTepPOreHHbIX XMMHYeCKUX peaKkIuid.

3agaHMe: COCTaBUTh MOJIETIN KUHETUKY TOMOTEHHBIX U FE€TEPOr€HHBIX XUMUYECKUX PEAKIUH.

B kagecTBe TOMOT€HHBIX XUMHUYECKUX peaKuHﬁ MOT'YT OBITH PaCCMOTPCHEI:

-KaTaJu3upyeMoe aTOMaMH XJI0pa pa3lio’keHHe 030Ha B cTpaTrocdepe;

-[IOJIy4€HHE YKCYCHOM KHCJIOTBI W3 METaHOlIa M OKCHAA YIiepoja B IPHUCYTCTBUU
PYTEHHEBOTO KaTaJu3aropa

[Ipumepamu reTeporeHHbIX KaTATUTHYECKUX PEAKINI MOTYT ObITh PAaCCMOTPEHBI:

-OKHCJIEHUE METAHOJIa B MyPaBbUHYIO KHUCJIOTY B PEAKTOPE MOJOYHOTO THIIA;

-HelTpanu3auus (opMalbAErHICOepkKaIero abraza B peakTope J0KUIa Ha IUIATHHOBOM
KaTajau3aTope.




Kputepun onenkmn:

«3aYTEHOY BBICTABIIECTCS CTYIEHTY, €CIH OTYET O(OPMIICH B COOTBETCTBUU C
TpeOOBaHUAMH, YKa3aHHBIMH B y4€OHO-METOIMYECKOM I10COOMH, ClIeNaHbl HEOOXOAUMBIE BBIBObI.
CryneHT npaBWIbHO OTBEYAET HA JIBa KOHTPOJIBHBIX BOIIPOCA.

«HE 3aYTEHO» BBICTABISETCA CTYAEHTY, €CIM pacyeT IPOM3BEAEH C OIIMOKaMH, HE B
COOTBETCTBUHM C TPEOOBAaHHMSIMHU, YKa3aHHBIMH B y4eOHO-METOJMYECKOM IOCOOHMH, CTYIACHT HE B
COCTOSIHUM HPOKOMMEHTHPOBAaTh XOJ padOTbl M €€ pe3yJbTaTbl, OTBETUTh HA KOHTPOJbHBIE
BOIIPOCBI.

IIpakTuyeckoe 3ansaTue Ne3.
KaranuTn4yeckune nmpoueccbl OKMCJIMTEILHOIO 1erHIPUPOBAHUS METAHOJIA B
dopmanbaeruns.
3aganme: oNTUMM3ALMSA TEXHOJOTMYECKOM CXEMbI, pacueT Tella XUMHYECKOW peaKluH,
COCTaBJICHHE MaTepUAIILHOTO OanaHca TaHHOW CTaJuH MOJydeHUs opMalnHa.

Kputepun onenkmn:

«3aUTE€HO» BBICTABJSIETCSI CTYIAEHTY, €CIM OT4YeT OQOpPMIIEH B COOTBETCTBUU C
TpeOOBaHUAMH, YKa3aHHBIMU B y4€OHO-METOIUYECKOM IOCOOUH, C/IeNaHbl HEOOXOAUMBbIE BBIBOJIBI.
CryneHT npaBWJIbHO OTBEYAET HA JIBa KOHTPOJIbHBIX BOIIPOCA.

«HE 3aUTEHO» BBICTABIAETCA CTYAEHTY, €CIM pacyeT NpPOM3BEACH C OIIMOKamMH, He B
COOTBETCTBUHM C TPEOOBaHMSIMH, YKa3aHHBIMH B y4eOHO-METOJMYECKOM ITOCOOHMH, CTYJCHT HE B
COCTOSIHUM HPOKOMMEHTHPOBAaTh XOJ padOThl M €€ pe3yibTaTbl, OTBETUTh HA KOHTPOJbHbIC
BOIIPOCBHI.

IIpakTnyeckoe 3ansaTne Ne4.
Karaim3atopsl n annmapatypHoe ogopMieHHeM NMpouecca HedTPaJIu3aluu IbIMOBBIX
ra3oB aMMHA4YHOI'0 IPOM3BO/CTBA.
3aganue: BbIOOp KaTalu3aTopa U BOCCTAHOBUTENILHON CUCTEMBI, alllapaTypHoe opopMIIeHHE
KaTaJIMTHYECKOro TIpolecca MO TEXHOJOTuH Jlemokc, cocTaBleHHE MaTepHajJbHOIo |
YHEPreTHYecKOro 0aTaHCOB MPH 3aJaHHON CEJIEKTUBHOCTH Ipolecca.

Kpurepuu onenkmn:

«3a4TEHO» BBICTABIISAETCS CTYACHTY, €CIIU OTYET 0()OPMJIIEH B COOTBETCTBUH C
TpeOOBaHUAMH, YKa3aHHBIMH B y4€OHO-METOIMYECKOM ITOCOOMH, ClIeNaHbl HEOOXOAUMBIE BBIBOIbI.
CTyneHT npaBWJIBHO OTBEYAET Ha JIBa KOHTPOJIBHBIX BOIIPOCA.

«HE 3aUTEHO» BBICTABJISETCA CTYAEHTY, €CIM pacyeT HpPOM3BEACH C OIIMOKamMH, He B
COOTBETCTBUHU C TpPeOOBaHUSIMH, yKa3aHHbIMU B y4e€OHO-METOJUYECKOM MOCOOWH, CTYINEHT HE B
COCTOSIHUM TPOKOMMEHTHPOBATh XOJ pabOThl M €€ pe3yiabTaTbl, OTBETUTh Ha KOHTPOJIbHBIE
BOIIPOCHI.

IIpakTHyeckoe 3ansaTue NeS.
CoBpeMeHHBIC TEXHOJOTHYeCKHe NMPonecchl 00e33apaKuBaHUA
dopmanbaernacoaepkamux adrazos.
3agaHmne: pacCMOTPEHUE TEXHOJIOTUYECKOH CXEeMbl M almapaTypHOro ogopMIIeHHUs Yy3ia
ounctku ¢. FORMOX ¢ nmpuMeHeHneM MIaTHHOBOTO TPaHyJIMPOBAHHOTO KaTajausaropa. Pemenue
3a/1a4 MO MOJIEPKAHMIO 3aJaHHON TEMIIEPATYPhl B PEAKTOPE MOJOUYHOIO THIIA.



Kpurtepun onenkn:

«3aYTEHOY BBICTABIIECTCS CTYIEHTY, €CIH OTYET O(OPMIICH B COOTBETCTBUU C
TpeOOBaHUAMH, YKa3aHHBIMH B y4€OHO-METOIMYECKOM I10COOMH, ClIeNaHbl HEOOXOAUMBIE BBIBObI.
CryneHT npaBWIbHO OTBEYAET HA JIBa KOHTPOJIBHBIX BOIIPOCA.

«HE 3aUTEHO» BBICTABISETCA CTYAEHTY, €CIM pacueT IPOU3BENEH ¢ OUIMOKaMHu, HE B
COOTBETCTBUHM C TPEOOBAaHHMSIMHU, YKa3aHHBIMH B y4eOHO-METOJMYECKOM IOCOOHMH, CTYACHT HE B
COCTOSIHUM HPOKOMMEHTHPOBAaTh XOJ padOTbl M €€ pe3yJbTaTbl, OTBETUTh HA KOHTPOJbHBIE
BOIIPOCBI.

IIpakTnyeckoe 3ansaTHe Ne6.
MartemaTu4eckoe, KHHETHYECKOE U KOMIIBIOTEPHOE MOCJIHMPOBAHNE
OMOKATAJIUTHYECKHX NPOLECCOB.
Onpenenenne 3Ha4eHUsT KOHCTaHTBl MHXasinca U 3Ha4€HUSI MAaKCUMAJILHOM CKOPOCTH BCEMHU
BO3MOXXHBIMH METOJAaMHU Ul PEaKkHH THAPOJIHM3a MeTWiIoBoro s>¢upa N-amermn — L-anmuna,
KaTaJIU3UPyEMOro 0L — XUMOTPUIICUHOM C MCIOJIb30BaHUEM HCXOIHBIX JAHHBIX.

Kpurepun oneHku:

«3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCIIM OTHUCT O(I)OpMJ'ICH B COOTBCTCTBHUHU C
Tp€6OBaHI/I$IMI/I, YKa3aHHbIMH B yT-I€6HO-MeTOIII/I‘-IeCKOM HOCO6I/II/I, CACJIaHbI HCOGXOIII/IMI)IC BBIBOJbI.
CTy,Z[CHT IMIPpaBUJIbHO OTBCYACT HA JIBAa KOHTPOJIbHBIX BOIIPpOCA.

«HE 3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIM PACUCT IIPOU3BCIACH C OHII/I6K3.MI/I, HE B
COOTBCTCTBUHU C Tpe6OBaHI/I$IMI/I, YKa3aHHBIMHU B y‘le6HO-MCTOI[I/I‘IeCKOM HOCO6I/II/I, CTYACHT HC B
COCTOSAHUN IMPOKOMMCHTHUPOBATL XOI pa6OTI>I n €€ pCe3yibTaTbl, OTBCTUTH HAa KOHTPOJIbHBIC
BOIIPOCHKI.

IIpakTyeckoe 3ansaTne Ne7.
Karanutnyeckue npoueccbl KpYNHOTOHHAKHBIX arperaTos NoJy4eHusi aMMHAaKa.
IHonyyenne cuHTE3-ra3a B ey pudopmunra.
3anmanue: pacueT — TOATBEPXKICHHME O€30MacHOM HAKCIUTyaTalldd  KaTaIUTUYECKHX
PEAaKIMOHHBIX TPyO MpH NOBBIMIEHHBIX TEeMIlEpaTypaXx M JAaBICHHUSIX C YYETOM JJIUTEIbHOMN
IIPOYHOCTH CTAJIU ayCTEHUTHOT'O Kjlacca.

Kpurepuu onenkmn:

«3a4TEHO» BBICTABIISAETCS CTYAECHTY, €CIIU OTYET 0()OPMJIIEH B COOTBETCTBUH C
TpeOOBaHUAMH, YKa3aHHBIMH B y4€OHO-METOIMYECKOM ITOCOOMH, ClIeNaHbl HEOOXOAUMBIE BBIBOIbI.
CTyneHT npaBWJIBHO OTBEYAET Ha JIBa KOHTPOJIBHBIX BOIIPOCA.

«HE 3aUTEHO» BBICTABJISETCA CTYAEHTY, €CIM pacyeT HpPOM3BEACH C OIIMOKamMH, He B
COOTBETCTBUHU C TpeOOBaHUSAMH, yKa3aHHBIMU B y4e€OHO-METOJUYECKOM MOCOOWH, CTYIEHT HE B
COCTOSIHUM TPOKOMMEHTHPOBATh XOJ pabOThl M €€ pe3yiabTaTbl, OTBETUTh Ha KOHTPOJIbHBIE
BOIIPOCHI.

IIpakTHyeckoe 3ansaTue Ne8.
IIpouecc MTO — nepepadoTka MeTaHoJ1a B 0J1e(pHHBI.
3ananue: BBHIOOP TEXHOJOTUYECKOW CXEMBI KATaJTUTHYECKOTO TPOIECCca, BKIIOYAIOMIEH
peaKTop/pereHeparop, COCTaBIeHHE 0JI0K-CXEMBI MO Pa3/IEICHUIO YTIEBOIOPOIOB.

Meranon-ceipei — cMecb CoHa, CsHs, CoHe, CsHg, HpO—kxommpumupoBanue u
razo(pakIMOHUPOBAHNE.



Kputepun onenkmn:

«3aYTEHOY BBICTABIIIETCS CTYICHTY, €CIH OTYET 0()OPMIIEH B COOTBETCTBHHU C
TpeOOBaHUAMH, YKa3aHHBIMH B y4€OHO-METOIMYECKOM I10COOMH, ClIeNaHbl HEOOXOAUMBIE BBIBObI.
CryneHT npaBWIbHO OTBEYAET HA JIBa KOHTPOJIBHBIX BOIIPOCA.

«HE 3aYTEHO» BBICTABISETCA CTYAEHTY, €CIM pacyeT IPOM3BEAEH C OIIMOKaMH, HE B
COOTBETCTBUHM C TPEOOBAaHHMSIMHU, YKa3aHHBIMH B y4eOHO-METOJMYECKOM IOCOOHMH, CTYACHT HE B
COCTOSIHUM HPOKOMMEHTHPOBAaTh XOJ padOTbl M €€ pe3yJbTaTbl, OTBETUTh HA KOHTPOJbHBIE
BOIIPOCBI.

IIpakTuyeckoe 3ansaTue Ne9.
KuakodazHbie KATAJIUTHYECKHE NPOLECCHI HA PUMeEPe MOJIyYeHUs YKCYCHOM
KHCJIOTHI.
3agaHMe: COCTaBJCHHE NPUHLIMINAILHOW TEXHOJIOTMYECKOM CXEeMbl, BKJIIOYAOLIEH
MOJTy4YeHUE CHHTE3-Tasza B Ie4yn pudopMuHTa, paseieHne BOI0poJIa U OKCHIA yIiiepoJa U CUHTE3
YKCYCHOM KHCJIOTHI Ha PEHHEBOM KaTanuzaTope. MaTepuanbHbIi OaaHC mpoiiecca.

Kpurepun onenku:

«3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCIIM OTHUCT O(I)OpMJ'ICH B COOTBCTCTBHUHU C
Tp€6OBaHI/I$IMI/I, YKa3aHHbIMH B yT-I€6HO-MeTOIII/I‘-IeCKOM HOCO6I/II/I, CACJIaHbI HCOGXOIII/IMI)IC BBIBOJbI.
CTy,Z[CHT IIPpaBUJIbHO OTBCYACT Ha JIBA KOHTPOJIbHBLIX BOIIPOCaA.

«HE 3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIM PACUCT IMPOU3BCIACH C OHII/I6K3.MI/I, HEC B
COOTBCTCTBUHU C Tpe6OBaHI/I$IMI/I, YKa3aHHBIMHU B y‘le6HO-MCTOI[I/I‘IeCKOM HOCO6I/II/I, CTYACHT HC B
COCTOSAHUN IMPOKOMMCHTHUPOBATL XOI pa6OTI>I n €€ pCe3yibTaTbl, OTBCTUTH HAa KOHTPOJIbHBIC
BOIIPOCHKI.

IIpakTnueckoe 3anaTue Nel0.
IIpombllIeHHbIE KATAJIN3ATOPBI MOJTUMEPU3ALUH 0J1e()HOB HA NpUMepe NMOoJTyYeHHs
nuc-1,4-moaun3onpena.
3aganue: onucaHue MeXaHU3Ma Ipoliecca, TpeOOBaHHE K KaueCTBY ChIPhEBBIX KOMIIOHEHTOB,
MOJIEKYJISIpHBIE MTapaMeTphl MOJTy4aeMoro Kaydyka, Ae3aKTHBaLUs KaTATUTHUYECKOTOo KOMIUIEKCa U
Jierasanys oJIMMepu3ara ¢ pereHepalnueil H30MeHTaHa — PaCTBOPUTEIIS.
CocraBieHne NPUHIMITHAIBHON TEXHOIOTHYECKOH CXEMBI.

Kpurtepun onenkmn:

«3aUTEHO» BBICTABISETCS CTYACHTY, €CITU OTYeT 0()OPMJIICH B COOTBETCTBUU C
TpeOOBaHUSIMH, YKA3aHHBIMU B YI€OHO-METOAMYECKOM TIOCOOMH, C/IeTIaHbl HEOOXOIUMBIE BHIBOJIBI.
CTyaeHT npaBuIbHO OTBEYAET Ha JIBa KOHTPOJIBHBIX BOIIPOCA.

«HE 3a4YTCHO» BBICTABJISIETCS CTYACHTY, €CJIM pacyeT MPOM3BEACH C OIMMOKaMH, HE B
COOTBETCTBUHU C TPeOOBaHUSAMH, yKa3aHHBIMH B y4E€OHO-METOJUYECKOM MOCOOWH, CTYIEHT HE B
COCTOSIHMM TPOKOMMEHTHUPOBATh XOJ pabOThl W €€ pe3ynbTaThl, OTBETUTh Ha KOHTPOJBHHBIC
BOITIPOCHI.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
AUCHMILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp 1
Ne
/i Bomnpocsl k 3a4ety
1 | DieMeHThl MOJIEKYIISIPHO-KUHETUUYECKON TEOPUU Ta30B.
2 | Teopust aKTUBHBIX CTOJIKHOBEHHI.
3 | MoHoMoeKysipHble U OMMOJIEKYIISIPHbIE PEAKLIUH.
4 | CTaTuCTUYECKUI acClIeKT TEOPUH aKTUBUPOBAHHOI'O KOMILIEKCA.
5 | TepMoauHaAMUYECKHI acClIEKT TEOPUH aKTUBUPOBAHHOI'O KOMILIEKCA.
6 | OcHoBHbIE NoNOXKEHUS B KaTanuse. [loHstus u onpeneneHus.
7 | Teopust IpOMEKYTOUHBIX COEIMHEHUH B KaTaJln3e€.
8 | TepMmonuHamMHUeCcKHe aCIIEKTHI B KaTaIu3e.
9 | Kunernueckue aceKkThl B KaTalu3e.
10 | ABTokaranus.
11 | ®depmeHTAaTUBHBIN KaTalu3.
12 | Kuneruka hepMEHTAaTHUBHOM pEaKIMy C OAHUM CyOCTPATOM.
13 | CriocoObl onpeaenieHnst KHHETHYECKUX apaMeTpOB.
14 | UarubupoBanue GpepMEeHTATUBHBIX PEAKLIUH. .
15 | AKTUBHOCTH (PEpMEHTOB
16 | KucinoTHO-OCHOBHOM KaTajaus.
17 | Teopus KUCIOT U OCHOBAHHIA.
18 | Tumbl KUCIOTHO-OCHOBHOI'O KaTajlu3a.
19 | Kuneruka peakuuii KHCIOTHO-OCHOBHOT'O KaTaiu3a.
20 | Pacuert coneBbIX 23 PEeKTOB B KaTalu3e.
21 | IlpuMeHeHNe KOPPENALUOHHBIX COOTHOIIIEHUH B KaTaJIN3e.
22 | ®ynkuuu kuciaotHocTy ["ammera.
23 | T'ereporennslii katanu3z. O01IME TOTOKEHUS.
24 | Karanu3aTopsl B IPOMBIIIJIEHHBIX MPOLIECCaXx.
25 | dusmnyeckas aacopOuust U XeMOCOpOIHsL.
26 | AncopOrmonHas Teopust JIsnrMIopa.
27 | HemyHIrMIOpOBCKHE U30TEPMBI aJICOPOIIHH.
28 | KuHeTHKa reTeporeHHbIX KaTaTUTUYECKUX PEeaKLuil.
29 | MakpoKHHETHKa FeTepOreHHBIX KaTaTUTUYECKUX PEeaKLni.
30 | [IpupoaHbie KaTaIM3aTOPHl pa3pylieHNs 030Ha B aTMocdepe.
31 | DHepreTHKa XMMHYECKMX KaTATUTHYECKUX PEaKIUi.
32 | Peaknus, 3ay10’k€HHAsE B TEXHOJIOTMH NOJTYYEHHUSI YKCYCHOM KHCIIOTBI.
33 | Kpurepun TepMoIMHAMHYECKOTO paBHOBECHSI.
34 | Bausinue Temneparypbl Ha CKOPOCTh XUMHUECKON peaKInu.
35 | Karanu3 okucieHus TMOKCHIa Cepbl KUCIOPOJOM BO3/1yXa.
36 | XumMHuecKkue peakluy, MPOTEKAIoUIMe IPU KOHTAaKTe METaHOJO-BO3AYIIHOM CMeCH C
KEJIe30MOINOICHOBBIM KaTaIH3aTOPOM.




Bomnpocsl k 3auer
n/n p y

37 | Karanuzatops! Lurnep-Harra.

38 | Karanmutuueckue saapl.

39 | Craauu reTreporeHHO-KaTaJIUTHUYECKUX PEeaKIni.

40 | IIpoMbIlIUIEHHBIE KaTAJIU3aTOPbI KPEKUHTa HEPTETIPOTYKTOB.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKHU
NMPOMEKYTOUHOI
aTTecTanuu
1 3aueT (yCTHO) Otser Ha TEOPETUYECKUI
MaTepuaid IO OJHOMY U3 JIBYX
TEOPETUUECKHUX BOIIPOCOB
ITOJIHBIH, OTBETHI Ha
«3a4TEHO»
JIOTIOIHUTEJIbHBIE  BOMPOCHI  T10
TEOPETUICCKOMY MaTepuany
JMOJDKHBI ~ OBITH  ONU3KUMH K
TEOPUH.

He orBewaer HM Ha OOAHMH U3
TCOPCTUUCCKHUX BOIIPOCOB, HEC
MOXKECT OTBCTUTP HHM Ha OJHH
I[OHOHHI/ITCHLHLIﬁ BOIIPOC.

«HE€ 3a4TCHO»




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAY4YHOH
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3aruaBue (3aroJi0BOK) I'ox n3panus onoamorexe /
n/n MeToau4YecKoe mocooue,
HaumenoBanue
NPaKTHKYM, JP.) 3EC
1 | Wneun A.IL., Kyaun A.B. [Tpon3BOACTBO A30THOM KHCIOTHI Y4yebHOe mocobue 2013 OBC «Jlanb»
2 | KyzuenoBa U.M. [u .J; | O6mmas xumuveckasi TEXHOJIOTUS
y3Hen - ap.J; B Y4eOHuk 2014 OBC «Jlanb»
o pea. Xapaamnuau X.0.
3 [Torexun B.M., Ilotexun | OCHOBBl TEOPUU XHUMHUYECKHX IIPOLIECCOB 3BC
B.B. TEXHOJIOTUM OPTaHWYECKHX BEIIECTB U VY4aebHOe mocobue 2017
«IPRbooks»
HedTenepepaboTKu
4 bepesun JI.b. [u np.] Opranunueckasi XuMust YyeOHoe nmocobue 2014 OBC «Jlanby»
8.2. Jlono/tHUTe/IbHASI JTUTEpaTypa
KoanuecTBo B
Tun (yueOHUK, ydeOHOE .
HAYYHOI
Ne nocooue, yueOHoO-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBoOK) I'op u3panus Ondamorexe /
n/m MeToAnYecKoe mocooue,
HaumenoBanue
NPAKTHKYM, AP.) 3EC
1 AdanaceeB C.B., TpudonoB | ®U3NKO-XUMHUYECKHE MPOLIECCHI B
¢ > Tpud pou VueGink 2014 10

K.N.

TexHochepe




8.3. Ilepeuenb mpogeccHOHATBbHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX

CHUCTEM

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

Ne Hanmenosamme IO PexkBU3UTHI )IOFOB?pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows Jorosop Ne 690 ot 19.05.2015r.,

CPOK JICHCTBUS, OECCPOUHBIN

2 Office Standard

Horosop Ne 690 ot 19.05.2015r.,
CpOK neicTBus, 6eccpounslii; JJloroBop Ne
727 ot 20.07.2016r., cpok nelicTBus,
OecCpOUHBIN

8.5. Onucanne MaTepHaJbLHO-TEXHMYECKON 0a3bl, HEOOXOAMMOM IJs OCylIeCTBJIEHUSsI

06pa3OBaTean0r0 nmpouecca mo TMCHUMIIJIMHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, JIa0opaTOpPHii, MACTEPCKUX H

Ne Ap. 00bEKTOB /ISl IPOBEAeHUSI

/Il | MPAKTHYECKHUX M Ja00PATOPHBIX 3aHATHIA,
MOMeIeHHUI 1JIs1 CAMOCTOATEIbHOMI

padoThl 00yJaIUXCsi (HOMEP ayTUTOPHH)

IlepeyeHb OCHOBHOTO 060pPYA0BAHUS

Jlaboparopus «lIponeccsl u anmnaparsl
3aIIUTHI OKPYKAIOIEH cpeaply. YueOHas
aAyauTopus JJIs MPOBCACHUA 3aHATHI
CEeMMHAPCKOro THMa. Y4yeOHas ayAuTOpHs JUIs
KypPCOBOT'O MIPOSKTHPOBAHUSI (BBITOTHECHHSI

CroJibl yYCHHUYECKHE MOHOOJIOKH, CTOJBI,
CTyJbsl, JOCKa ayauTOpHas (MeJoBas),
MIPOCKTOpP, HOYTOYK, DKpaH NEPEHOCHOM,
YCTaHOBKA TEXHOJOTHYECKOTO KOMILIEKCa,
MO3BOJISIONIAs. CHU3UTH PaCIpOCTPAHCHUE

! KypCOBBIX paboT). YueOHast ayuTopus s a’pOaUCIIEPCHOU CUCTEMBI B

IIPOBEICHUS TPYNIOBBIX U UHAVUBUAYAIBHBIX | IPOCTPAHCTBE., YCTAHOBKA, MO3BOJISIOLIAS
KOHCYJIbTallMi YueOHast ayuTopus 1Jis CO3J1aTh a3POJAUHAMUYECKYIO TATY
IIPOBE/ICHMS 3aHATHIM TEKYLIEro KOHTPOJIA U
IpoMeXKyTouHoH arrectauuu (A-409)
Komnetotepnsiit kinace. YueOHas aynutopust | CTossl YYCHUYECKUE, CTYJIbS
JUIS TIPOBEJICHUS 3aHATUN JICKLIMOHHOTO TUIIA. | YYEHUYECKHUE, JIOCKa ayIUTOpHAas
VYyeOHast aynuTopus AJis IPOBEICHUS (menoBas), 1K, IIPOEKTOp, DKpaH
3aHATUI CEMUHAPCKOTO THMA. YueOHas MIEPEHOCHON, padouyuil CTOJ, TUCHMEHHBIN
ayIuTOpUs AJIs IPOBEACHUS J1aOOpaTOPHBIX YIJIOBOH CTOJI, MPENoAaBar. CTOJL.

2 pabot. YuebHast ayaAuTopus Al KypcOBOTO

MPOEKTUPOBAHUS (BBIMOJIHEHHS KyPCOBBIX
pabot). YueOHast ayIuTOpHs U1 IPOBEACHUS
TPYIIIOBBIX ¥ WHIUBUIYATbHBIX
KOHCYJIbTAIMi YdeOHas ayAuTOpus JIst
IIPOBEJCHUS 3aHATUN TEKYIIETr0 KOHTPOJISA U
IPOMEXKYTOUHOM arrectanuu (A-415)

HOMCH_[CHI/IC JJIA CaMOCTOSITEIbHON pa6OTBI.
3 | (T-401)

Croubl YYEHHUYECKHE, CTYJIbS
yuennueckue, I[IK ¢ BbIXOmOM B CeTh
WNHurtepuer

[Tomemienue 1711 CaMOCTOSITENBHOM pPabOThI
4 | ctynenros (C-705)

Cronsl YUCHHUYCCKHUC, CTYJIbsA
yuennueckue, I[IK ¢ Beixogom B ceTh
HNutepner




