MHHUCTEPCTBO HAVKM 1 BBICIIET'O OBPA3OBAHMS POCCUMCKOM OEJIEPAITNN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEILHOE YUPEIKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET»

b51.0.04

(undexc oucyuniumsl)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Karaau3 B XuMH4ecKkoi TeXHOJIOIHH

(HaumeHo8aHUe OUCYUNIUHBL)

10 HAIMPABJICHUIO IMOATOTOBKH
18.04.01 XumMnueckas TEXHOJIOTHS

HaIpaBJIEHHOCTH (MPOhHUIIb)

XuMHS 1 TEXHOJIOTHS IMPOAYKTOB OCHOBHOI'O OPraHUYCCKOro 1 He(bTeXI/IMI/I‘-ICCKOFO CHHTC3a

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2021
O6mas Tpynoemkocts: S 3E

Pacnpe)le.ﬂe}me YaC0B JUCHHUIIMHBI IO CEMECTPaM

CemecTp 1

®opma KOHTPOJIA 3a4eT Hroro
Bun 3ansaruit
Jlexun 16 16
JlaGopaTopHbie - -
ITpakTHueckue 48 48
PykoBoJICTBO: KypcoBble padoThI (ripoektsi) / PT'P - -
[TpoMexxyTouHast aTTecTanus 0,25 0,25
KonraktHas pabota 64,25 64,25
CamocrosiTenpHast paboTa 115,75 115,75
KoHnTpons = =
Hroro 180 180




Pabouyto mporpammy coctaBui(u):
JIOLIEHT, NOLEHT, KaH. TeX. HayK. Kanycrun ILI1.

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

PenienzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

Vv OtcyTcTBYET

Penensent

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOTrO miiaHa
HarpasieHus moaroToBku 18.04.01 Xumuueckast TEXHOIOTUS

Cpok neiicTBusi padoueii mporpaMmMsbl AUcUMILUIMHBI 10 «31» aBrycra 2023r.

YTBEPXIEHO

Ha 3acenannu kadenpsr «XuMudeckast TEXHOJIOTHS U PECYpCOCOEpPEKEHUE

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



1. Ilean ocBOEHUN TUCIUILIHHDI

[lens OCBOEHHUS IUCHMIUIMHBI — (OPMUpOBAaHME 3HAHUHA YIrIIyOJICHHBIX 3HAHUNH U
IPEICTaBICHUA O CYIIHOCTH KAaTaIMTHYECKHUX IPOLECCOB, HMX IPUMEHEHHMM B XHMHYECKON
IIPOMBILUIEHHOCTH, METOAAX YKCIIEPUMEHTAILHOIO OIPEIEICHUS [TapaMeTPOB KaTalIu3aTOPOB.

3agaun:

1. CdopmupoBaTh HaBBHIKM IUIAHUPOBAHHS, OPraHM3ALUMU U TPOBEIEHUS HAay4HO-
UCCIIEIOBATEIbCKUX paboT B cdepe MPOMBIIUIEHHOI'O KaTalu3a; OCBOCHUS JETaJbHOIO aHaIu3a
HAYYHOH M TeXHMYecKoW HMH(pOpMAaIMM B 00JACTH 3HEPro-, pecypcocOepexeHus, MaTeHTHOH U
MapKETUHTOBOW MOJECP)KKH NPOBOAUMBIX (YyHIAAMEHTAIBHBIX MCCIEIOBAHUN U TEXHOJOTMYECKUX
pa3paboTOK.

2. Hayuuts oneHuBath 3((PEKTUBHOCTD KATAIUTUUYECKUX CUCTEM; OCYILECTBIIATH MOI00D
anmapatypbl Ha OCHOBAaHMM KHHETHMYECKHMX JaHHBIX M CKOPOCTH IIpOLiecca; IMPOBOJIUTH
PeLEenTypPOCTPOCHNE U XMMUKO-TEXHOJIOTMYECKHE PACUEThI; pa3padaTbiBaTh OU3HEC-MOJIEIH.

3. Hayuntp mnpenctaBnsiTh pe3yabTaThl BBIIOJIHEHHOW paOOThI B BHAEC HAy4YHO-
TEXHUYECKUX OTYETOB, O0030pOB, HAyyHBIX [IOKJIQJ0B M MyOJMKaUil C HCHOJIb30BaHUEM

COBPEMEHHBIX BO3MOXKHOCTEN MH(POPMALIMOHHBIX TEXHOJIOTUH.

2. MecTto qucuuninnbl B crpykrype OIIOII BO

HNannas gucuumiuHa (yueOHBIH Kypc) oTHOcuTcs K brioky 1 «/luctumiubel (MOIynn)»
(OazoBas yacTsb).

Z[I/ICI_[I/IHJ'II/IHLI U IPAKTUKH, HA OCBOCHUU KOTOPBIX 6a3preTC$1 JaHHas JUCHUIIINHA:
«XUMHSI W TEXHOJIOTHS QJICMCHTOOPTaHNUYCCKUX  MOHOMCPOB), <<MO)ICJ'II/IpOBaHI/Ie
TEXHUYCCKUX CUCTCM».

I[I/ICIII/IHJ'H/IHI)I " MPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC HaHHOﬁ JUCITUITIIMHBI H€O6XOZ[I/IMO KakK
npeecTByoniee: «/{ononHuTenbHbIe I1aBbl OPraHndecKol XuMum», «CoBpeMeHHbIE TEXHOIOTHU
MOJIY4YCHHUSA MOHOMCPOBY, ((FCTCpOl"eHHI)Ii/Jl KaTaJiu3 B TCXHOJOIMHM OCHOBHOI'O OPraHUYCCKOIro H
HE(PTEeXUMHUYECKOTO CHHTe3a», <«lIpom3BoACTBEHHass MpakTHKa (HAYYHO-HCCIE0BATENIbCKas
pabora) 2.



3. [InanupyemMble pe3yJbTaThl 00yUYeHHUs

dopmMupyembie U

I/IH)II/IKaTOPLI JOCTHIKCHUSA

KOHTPOJINpYyeMble KOMITeTeH i I[InanupyemMble pe3yJbTaThl
KOMIIeTeHIINH o0y4eHust
(Ko1 1 HAMMEHOBAHME)
(Ko 1 HAUMEHOBAHME)
OIIK-4 - Croco0en | OIIK-4.1. CocraBnser | 3HaTh:
HaXOIUTh ONTUMAJIbHBIC | PAIIHOHATBHYIO CXeMY | —  COBPEMEHHBIE  MEXaHHU3MBbI
pelICHUST TPH  CO3/aHHUM | TIOJIYYCHHS, BBIJCICHUS W | JICHCTBUS KaTaJlM3aTOPOB; COCTABBI
MPOIYKIHH c YUETOM | OYUCTKHU MIPOJYKTOB | M METOJIbI CHHTE3a KaTaJIn3aTOPOB
TpeboBaHM KauecTBa, | MPOU3BOJICTBA VYMerTh:
HAJIe)KHOCTH U CTOMMOCTH, a - BEIOMpATH ONTUMAJIbHBII
TaK)XK€ CPOKOB HCITOJIHCHHS, KaTajanu3aTop
0e3011acCHOCTH Bnaners:
JKU3HEAEATEILHOCTH H — criocodbamu OIICHKU
9KOJIOTHYECKOM YUCTOTHI 3¢ (HEKTHBHOCTH KaTAIM3aTOPOB
OIIK-4.2. Ontumusupyer | 3HaTh:
YCIIOBUS MPOBEJICHUS | - MEXaHU3Mbl IS TPOBEICHUS
OTIEIbHBIX CTalui | OTIENbHBIX CTAAWA MONy4YeHUS,
MOJTYyYCHUS, BBIJCICHUS W | BBIACICHUS U OYUCTKUA MPOIYKTOB
OYHCTKH MPOJYKTOB | MPOU3BOJICTBA
IIPOU3BOACTBA  C  LECIBIO | YMETh:
MTOBBIIIICHUS ero | — BBIOMPATh OINTHMAaJIbHBIN
3¢ (HEeKTHBHOCTH KaTaJu3aTop C IEJIbI0 IMOBBIMICHUS
ero 3¢ (HEeKTHBHOCTH Tpoliecca
Bnanets:
—  METOJaMU  BOCCTAHOBIICHHS
KaTaJn3aToOPOB
OIIK-4.3. OnenuBaer | 3HaTh:
TEXHHUYECKHE CpEACTBA M | -  TEXHOJOTHI0  MPOM3BOACTBA
TEXHOJOTHH c YUETOM | MPOJIYKTA
SKOJIOTHYCCKHUX IOCICACTBUH | YMETh:
WX PUMEHEHHS - OLIEHUBATh CUTYAINIO
TEXHOJIOTUYECKOT0  Mpolecca ¢
y4eTOM 9KOJIOTHYECKUX
MOCJIEICTBUI
Bnanets:
- METOJIaMH OLIEHUBaHUS
TEXHUYECKHE CpencTBa u
TEXHOJOTHH c y4eTOM
DKOJIOTHUYECKUX TMOCJIEACTBUA UX
MIPUMEHECHUS
IK-1 - Cnocob6en | [1K-1.1. Opranusyer paboty | 3HATh:
OpPTraHU30BBIBATH nepcoHasa MEPBUYHOTO | — TEOPETUIECKHE OCHOBBI
CaMOCTOSITSITEHYIO Y | HayYHO-HCCJIEIOBATEIIBCKOTO | TOMOTCHHOTO, TETEPOTCHHOTO H
KOJUIEKTUBHYIO Hay4HO- | OJpa3AeTIeHUs Ha | (PePMEHTATUBHOTO BHJIOB
HCCIICIOBATEIILCKYIO PabOoTy, | OCHOBaHUHU MPOrpaMMBbI | KaTaJln3a, anmapaTypHoe
pa3pabaTeiBaTh IUIaHBI U | IPOBEICHUS HAYYHBIX | OOpPMIICHHE KaTaJTUTUYECKUX
IPOTPaMMBI MIPOBEJICHUS | UCCIICIOBAaHWA B 00JIaCTH | MPOIIECCOB
HAyYHBIX HCCIEIOBAaHUN U | XUMHUHU 51 TEXHOJIOTHH | YMETH:
TEXHUYECKUX  pa3pabOTOK, | OCHOBHOTO OPTaHUYECKOTO H | — MIPOBOIUTH pacyeTsl

pa3pabaTeiBaTh 3alaHus s

He(TEXUMHUYECKOTO CHHTE3a

KHHCTUYCCKUX IMapaMCTpPOB IJid




HCIOJHUTENEH B  o0jacTu
XUMHUHU nu TECXHOJIOTUAU
OCHOBHOT'O OPraHU4eCcKOro u
HEPTEXUMHUYECKOTO CHHTE32

KaTaJTUTUYECKUX PEaKINil

Bnaners:

- Teopuen u MPaKTUKOMN
MJIAHUPOBAHUS HKCIIEPUMEHTA,
BBISIBJICHUS JUMUTHPYIOIIHNX
CcTaui CIIOKHOTO

KaTaJIMTHYCCKOI'O ITporecca

ITK-1.2. PazpabatbiBaeT | 3HATH:

TUTaHBI " pOTrpaMMbl | — OCHOBBI CaMOOPTaHU3AIUH |

MIPOBEICHUS HAYYHBIX | paOOTHI B KOJIJICKTHUBE

HUCCIEeNOBaHUN u

TEXHUYECKHUX pa3pa60T0Kv, VMeTh:

SajlaHuAd - Ut MCHOIRWTCICH | haspaGareiBare  3amaHus Ui

NpH  TPOBEACHUM HAYHHBIX | oo muvrereit

UCCIICIOBAaHUI u

TEXHUUYECKUX pa3paboOTOK B

obnactu XUMUH u | Branets:

TEXHOJIOTHH OCHOBHOTO | — MeToZamn - opraHH3alin

OPraHIYECKOTO | | €aMOCTOATENBHOM M KOJIEKTUBHOM

He()TEXMMHUUECKOTO CHHTE3a HayYHO-MCCIIE0BATENECKOM

paboThHI

[IK-2 - ToroB k mowucky, | [1K-2.1. Nwmeer | 3Hath:
o0paboTke,  aHAMU3y  © | MPAKTHYECKUI OTIBIT | — MpaBUIIa MIPOBEICHUS
CHUCTEMAaTH3allud  HAYYHO- | IPUMEHEHUS IPOrPAMMHBIX | TATEHTHOTO TIOUCKA C BBISBICHHEM
TEXHUYECKOH WH(GOpMAIUU | CPEICTB JIJIT  pacdyeToB W | HanOosee ONU3KUX TEXHUYCCKUX
Mo TeMe  HCCIeIOBaHus, | 00pabOTKH pelIcHUH, 00paboTKu
penIeHus HECTAHJIAPTHBIX | SKCIICPUMEHTAIBHBIX JTAHHBIX | HHPOPMAITMOHHBIX JAHHBIX B BUIE
3a/la4,  OCHOBaHHBIX Ha |B  O0JacTM  XMMHUH W | aHAJUTHYECKUX 0030pOB

MMpUHIOMUIIAX MOACIINPOBAHUA
TEXHUUYECKUX CHUCTEM,
BbIOOPY METOAMK U CpEJICTB
peleHns 3agadd B 00JIacTH
XHUMHHU n TEXHOJIOI'UHU
OCHOBHOT'O OPraHM4ecKoro u
He(TEeXMMHUYECKOTO CUHTE3a

TEXHOJIOTUHI OCHOBHOTO
OpPraHUYECKOT 0 u
He(pTEXMMHUYECKOTO CHHTE3a,
KOMIIBIOTEpA Kak CpENcTBa
yhpaBiaeHUs: rpaguueckon u
TEKCTOBOM uHpopmanuei,
0a3amMM JTaHHBIX

VYMmerTs:
— paspabarbiBaTh M BecTU 0a3bl
AKCIIEPUMEHTATBHBIX AHHBIX,

MPOU3BOJUTh TOHCK METOAMK U
CPE/ICTB M3MEPEHHS ISl PEHICHUS
Hay4HO-UCCJIEI0BATENbCKUX 3a/a4,
BBITIOJTHSATH MOJIETUPOBaHUE
KaTAIUTUYECKUX MTPOLIECCOB

Bnanets:

— MaTeMaTHYECKUM armapaTom s
CTaTHUCTUYECKOM o0paboTKu
AKCIIEPUMEHTATBHBIX aHHBIX,
pacyera OmMOOK ¥  BBIBOJA
AHATMTUYECKUX YpaBHEHUN

[1K-2.2. PaboTaer ¢ Hay4dHO-
TEXHUYECKON uHOpMaImen
B obOmacthi  XUMUHU H
TEXHOJIOTHH OCHOBHOTO
OpPTaHHYECKOTO "
HEe(PTEXMMHUUYECKOTO CHHTE3a
c WCIIOJTb30BaHNUEM

3HaTh:

— OCHOBHBIE TpeOoBaHUS
nH(popManMoOHHOW 0e30MacHOCTH,
B TOM qrcie 3aIUTHI
roCyJ1apCTBEHHOMN TaHBI B
obnmacTu Kataim3a B XUMHYECKOU
TEXHOJIOTHHI




MH(OPMALIMOHHBIX U CETEBBIX | YMETh:
TEXHOJIOTUH C COOJIIOJICHUEM | — aHAIM3MPOBATH TEXHUYECKYIO
OCHOBHBIX TpeOOBaHUIl | JOKYMEHTALIUIO u oTOuparh
MH(POPMALMOHHOM HEOOXOAUMBIE U JIOCTaTOYHBIC
0€30MacHOCTH, B TOM 4YHCIIE | MCXOJHbIE  JaHHBIE IO  TeMe
3aIMTBl  TOCYJApCTBEHHOH | MCCIIEIOBAHUS
TalHEI Bnaners:
— METoJaMH BBIOOpPa METOIHMK H
CPEeICTB  pelleHus 3aJa4ud B
o0acT! Katalm3a B XUMHUYECKOU
TEXHOJIOTUH
[1K-3 - Crnocoben | ITK-3.1. VYyactByer B | 3HATh:
UCIIOJIb30BaTh COBPEMEHHBIE | IPOBEICHUU HAy4YHBIX | — YCTPOMCTBO, Ha3HAUYE€HUE U
npubopsl W METOJMKH, | UCCICOBaHUN B  00JAcTH | IPUHIUNI PabOThl COBPEMEHHBIX
OpPraHU30BBIBATH MIPOBEJICHUE | XUMHUHU u TEXHOJOTHH | aHATTUTHYECKHUX pubopoB,
HKCIIEPUMEHTOB ¥ | OCHOBHOTO OPTraHMYECKOTO W | MpaBHiIa aTTeCTalnuu U
UCIBITAHUH B 00nacTu | HePTEXUMHUYECKOTO CHUHTE3a | aKKpeIUTAIlMi METOAUK KOHTPOJIIS
XUMHH u TEXHOJIOTHH | C UCIIOJIb30BaHUEM | YMETh:
OCHOBHOTO OPraHUYECKOr0 U | COBPEMEHHOTO — po(heCCHOHAILHO MCIIOB30BaTh
HEPTEXUMHUYECKOTO CHHTE3a, | TabOpaTOPHOTO COBPEMEHHOE Hay4YHOE u
MPOBOANTh UX 00paboTKy U | 000pyAOBaHUs TeXHHYECKoe o0opyloBaHUE U
aHATM3UPOBATH 175 puooPHI, KOMITBIOTEPHBIE
pE3yNbTaThI, U3y4arthb mporpaMMHbIe  CpelIcTBa s
CBOWCTBA XHMHYECKOTO H MOJTyYCHUS " 00paboTKH
OMOXMMHYECKOTO CBHIPbSI U IKCIIEPUMEHTAIBHBIX JTAHHBIX,
IPOJYKTOB, TOJTYYEHHBIX Ha OTIpeNeNATh CPOKH CITY>KOBI
UX OCHOBE MIPOMBINIJICHHBIX KaTaJlu3aTOPOB.
Braners:
— METOAUKAMHU pacuera
s dexTuBHOCTH Ppa3IMYHBIX
KaTaJTUTHUYECKUX CHCTEM.
[1K-3.2. [Tpumensier | 3HaTh: (U3NKO-XUMUYECKUE
ANTOPUTM NPaKTUYECKUX | METOJIbl MCCIEOBaHUS B OOJIACTH
JICUCTBUM TpHU TPOBEIACHUM | KaTaJln3a B XUMUYECKON
HKCIIEPUMEHTOB U | TEXHOJOTUU
UCTIBITAHUN B 00J1aCTH XUMUU | YMETh:

U TEXHOJOTMH OCHOBHOIO
OpraHUYECcKOro u
HE(PTEXUMHUYECKOTO CHHTE3a
C TInpuMeHeHueM (usmKo-
XUMHUYECKHUX METO/0B
UCCIIEIOBaHMS

— MaTeMaTH4YEeCKH MOJEIUPOBAThH
MPOLIECChl M SIBIEHUS B 00NacTh
KaTanu3a B XUMHYECKOH
TEXHOJIOTUH

Bmanets:
— HaBbIKaMU BBITIOJTHEHUS
TEXHUYECKUX M TEXHOJOTHYECKHX
pacy€ToB

I1K-3.3. Hcnonssyer
TEOPETUYECKHE 3HAHHUS W
SKCIICPUMCHTAJIBHBIC HABBIKH
TUTS CaMOCTOSITENTLHOTO
IJIAaHUPOBAHUA U IMTPOBCACHUA
JKCIIEpHMEHTa B  o0JacTu
XUMHAN " TEXHOJIOTHH
OCHOBHOTO OpPTaHHYECKOTro U

3HATh:

- METOIBI MPOBEACHUS
AKCIIEPUMEHTA B 00JIAaCTH KaTajin3a
B XMMHUYECKOH TEXHOJIOTHH

YMeTs:

— CaMOCTOSITENIbHO TMpUOOpETaTh
3HaHHUA, 0000I1aTh OTEUECTBEHHDIN
1 3apyOCKHBIM OMBIT B 00JACTH




HE(PTEXUMHUECKOTO CHHTE3a, | KaTaau3a B XUMHUYECKON
aHamu3a ©U  O(QOpPMIIEHUS | TEXHOJIOTUU

MOJIyYEHHBIX PE3yIbTaTOB Brnanets:
— HaBBIKAMU aHanM3a u
odopmiIeHUS pe3yIbTaTOB

9KCIICPUMCHTA B o0J1acTH KaTajau3a
B XMMHUYECKON TEXHOJIOTHH




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

Mopnyas (pa3aen)

Bun
y4eOHoi
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedHoli padoThI)

Cemectp

Oo0bem,

Banasl

HNHTepakTus, 4.

®opMbl TEKYLLEro
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI 0
cpeacrsa)

Monynb 1.
TepMoanMHaMHUYECKHE
141 KUHETUYECKUE

Jlex

Jlexknusa Nel. Knaccudukamnms
KaTaJIUTUYECKUX MPOIIECCOB Hu
0o0opyoBaHue AJIsl UX OCYIIECTBIICHUSI.

ACIICKTBI B KaTaJIn3¢€

JIek

Jlekms Ne2.
KaTAJIMTHYECKUM
peryaupoBaHus
KaTaJn3aToOpOB.

TpeboBanus K
cUCTeMaM,  METOJIbI
napaMeTpoB

Jlex

Jlexmus Ne3. OcHOBHBIE TEXHOJOTHYECKUE
MIPOIIECCHI, 179101117 (S C y4acTHEM
KaTajln3aTopoB.

Jlex

Jlexnusa Ne4. Karanutnueckas
HeUTpanu3aIus BpEIHBIX BBIOPOCOB
XUMUYECKHUX MTPOU3BOCTB.

[Ipaktnueckoe 3ansitue Nel. OCHOBBI U
METOJbl  ITIOCTPOEHUE MaTEMATHYECKUX
MOJIEJEH  KaTaIUTUYECKUX  IPOIECCOB
XAMHUYECKON TEXHOJIOTHH.

OTYeT O BBINIOJIHEHUN
MPAKTUYECKOTO
3aJaHusd

Ip

[IpakTuueckoe 3aHATHE No 2.
MopenvpoBaHue KHHETUKA TOMOTEHHBIX U
TeTepOreHHBIX KaTATUTUIECKUX PEaKIU.

OT4er 0 BBIIOJHEHUHT
MIPaKTUYECKOTO
3aJaHus




®opMbl TEKYLLEro

Bun . KOHTPOJISA
Monpyas (pa3aen) | y4eOHoi Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | MHTEpakTuB, 4.| (HaAaMMeHOBaHUe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
Cpe/cTBa)
Cp N3yuenune mpoiIeHHOro MaTepraia 1 57 - -
Monynb 2. JIek Jlekuus NeS5. T'ereporeHHbId  KaTaus. 1 2 -
['eTeporeHHsIi O6mue  nonoxenus.  [Ipaktuyeckas
KaTaJn3 peanu3anys KaTaTuTHYECKUX MTPOLECCOB.
MPOM3BOJICTBE.
Jlex Jlexums Neb. [IpombllieHHBIE 1 4 -
KaTaJln3aTophbl e CEpOOUUCTKHU
IPUPOTHOTO rasa, MIEPBUYHOTO
pu(OpMHUHTa METaHa B CHHTE3-Ta3.
Ip [TpakTrueckoe 3aHATHE Ne 3. 1 4 - 4 OT4er 0 BBIIOJIHEHUHT
Karanmutuaeckne MIPOIIECCHI MPAaKTUIECKOTO
OKHCITUTEIHLHOTO JEeTUAPUPOBAHUS 3aJaHus
MeTaHoJIa B (pOpMaITbIETHI.
IIp [TpakTrueckoe 3aHATHE Ne 4. 1 4 - 4 OT4er 0 BBIIOJHEHUHT
Karamuzaropsr " ammaparypHoe MPAaKTUIECKOTO
odopmieHne mporecca HeUTpaTu3aluu 3aJaHus
JIBIMOBBIX ra3oB aMMHaYHOTO

MMPONU3BOJACTBA.




®opMbl TEKYLLEro

Bun . KOHTPOJISA
Mopnyas (pa3nen) | y4deOHOM Ha"MeHOBamfe TEM 3ATTHH Cemectp Obnem, baanbl | MHTEpakTUB, 4.| (HAMMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

IIp [IpakTHueckoe 3aHATHE No 5. 1 4 - 4 OTYeT O BHITIOJIHCHUH
CoBpeMeHHBIE TEXHOJIOTUIECKUE MPAaKTUIECKOTO
HPOLIECCHI o0e33apakuBaHUs 3a7aHus
dopmanbaeruacoaepKaImx abra3os.

IIp [IpakTHueckoe 3aHATHE No 6. 1 4 - 4 OTyYeT O BBIIIOJIHEHUH
MareMaTiueckoe,  KHHETHYECKOE  H MPAaKTUIECKOTO
KOMITBIOTEPHOE MOJICTTUPOBAHHE 3a7aHus
OMOKATATUTHIECKUX MPOIECCOB

Ip [TpakTueckoe 3aHATHE Ne 7. 1 8 - 4 OT4er 0 BBIIOJHEHUHT
Karanmutuaeckne MIPOIIECCHI MPAaKTUIECKOTO
KPYIMTHOTOHHAXXHBIX arperatoB MOJy4YEeHHUs 3aJJaHMs
aMMHaKa.

ITp [Tpaktuyeckoe 3anarue Ne 8. Ilpomecc 1 4 - 4 OTueT 0 BBINOJIHEHUN
MTO — nepepaboTka MeTaHoJla B MIPaKTUYECKOTO
OJIC(UHBI. 3aJJaHMs

IIp [TpakTrueckoe 3aHATHE Ne 9. 1 8 - 8 OT4er 0 BBIIOJHEHUHT
Kunkodasusie KaTaIATHICCKUE MPAaKTUIECKOTO
Opolecchl Ha  IpUMEpe  MOJNy4YeHHS 3aJaHus
YKCYCHOM KHCITOTHI.

IIp [TpakTrueckoe 3aHsTHE Ne 10. 1 4 - 4 OT4eT 0 BBINIOJHEHUN
[TpombITIIIeHHBIE KaTaJIn3aToOPbI MPAKTHYECKOTO
HOJMMEPHU3AIMU OJIC(PHHOB. 3aaHHs




®opMbl TEKYLLEro

Bun . KOHTPOJISA
. HaumeHoBaHHe TeM 3aHATHIH Oo0bem,
Monpyas (pa3aen) | y4eOHoi . CemecTtp banabl | MHTEpakTuB, 4.| (HaAaMMeHOBaHUe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
CP N3yuenune mpoiIeHHOro MaTepraia 1 58,75 - - -
1A [TpomexyTouHas aTTecTalus 1 0,25 - 3auér
Hroroe:; 180




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Tpu peanuszanuu y4eGHOTO Kypca TUCIHUILIMHBI HCIIOIB3YIOTCS CIEAYIOUIHE TEXHOIOTHH:

- TEXHOJOTUs TPATULMOHHOIO OOYUYeHMsl, BKJIIOYAIONIAs JIEKIUH, MPAKTHYECKUEe pPabOThl,
KOTOpBIE IIPEAIOIAraloT II0CIEA0BAaTENIbHOE M3JIOKEHHE Marepuana mpenoaasarenemM. Dopma
TEKYILLEro KOHTPOJI — OTYET 110 IPAKTUYECKUM paboTam;

- TEXHOJOTUs OOyYeHHUs C NMPUMEHEHHEM WHTEPAaKTUBHBIX (OPM, BKIIOUAIOIIAS JICKIUH C
3JIEMEHTaMU JUCKYCCUH, C UCIIOJIB30BAHUEM TEXHOJIOIMM Pa3BUTHs KPUTHYECKOIO MBIILUICHHUS;

- TEXHOJIOTUSI MOJYJIBHOTO O0y4YeHHS, KOTOpas MpelycMaTpuBaeT MPOBEICHHUE 3aHATUN TPHU
UCIIOJIb30BaHUM CIIEAYIOIUX (HOpM 00yUeHHS: NPAKTUUECKOE 3aHIATHE C PELICHUEM CUTYal[MOHHBIX
3a71a4 U 0O0CYKIACHUEM PE3yJIbTATOB JAEATEIbHOCTH;

- M3y4EHHE TEOPETUYECKOr0 Marepuaja AUCLUUIUIMHBI Ha JIEKIHAX C HUCIOJIb30BaHHEM
KOMITBIOTEPHBIX U MYJIbTUMEIUNHBIX TEXHOJIOTUH.

6. MeToauuecKkue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

TemaTn4eckoe CoAepKaHuEC NTUCHUIIJIMHBI (y‘leﬁl—[Ol"O Kypca)

Pasznean, IMoxgpasaen, Tema
MOAYJIb
Moayasb 1. | Kinaccuduxanus kaTaMTUYECKUX MPOLIECCOB M 000pyI0BaHUE IS
TepmoanHamMuueckue U | UX ocyulecTBiieHusl. TpeOoBaHUS K KaTaJIUTUYECKHM CHUCTEMaM,
KMHETUYECKUE AaCIEKThl B | METOABI PETYJIUPOBAHUSA IMAPAMETPOB KaTaau3aTropoB. OCHOBHbBIE
KaTajuuse. TEXHOJIOTMYECKHUE IPOLECCHI, UAYLIUE C YYaCTHEM KaTajau3aTopoB.
Karanutudeckass HelTpanu3anus BpeIHbIX BHIOPOCOB XUMHUYECKUX
IIPOU3BOJICTB.
Mopnyas 2. I'eteporennsiit  katanu3. OOmme mnonoxeHus. IIpakruyeckas
['ereporeHHslii KaTaiau3 B | peaid3auus  KaTAIMTHUYECKUX  mpoueccoB.  [IpomblnuieHHBIE
IIPOU3BOJCTBE. KaTaJIn3aToOpbl Ul CEPOOYUCTKHU IPUPOLHOIO rasa, IMEPBUYHOIO
pudopMUHTa METaHa B CHHTE3-Ta3.

Mogayan 1. TepmoanHaMuyecKkue 1 KHHETHYECKHE ACNEeKThI B KaTaJln3e.

Y4eOHbIe BOIIPOCHI.

DNeMEeHTHI MOJIEKYJISIPHO-KHHETHYECKON Teopur ra3oB. Teopusi akTUBHBIX CTOJKHOBEHUH.
MoHoMonekysipHble 1 OUMOJIEKYIsipHbIe peakinu. OCHOBHBIE MOJIOKEHUS B KaTanuze. [loHsaTus u
onpeneneHus. Teoprs MPOMEKYTOUHBIX COCTMHEHUM B KaTaIH3e.

Meroanueckue peKOMEHAALNH 0 U3YYEHUIO TEMBI.

N3y4nB naHHBIA MOJIYJb, CTYIEHT JTOJIKEH:

HMMETb MPEJCTABICHUE O COBPEMEHHOM KaTaln3€ U XUMUYECKON KMHETHKE, KATaTUTUYECKUX
MpoIrieccax, peain30BaHHBIX HA MIPEAMPUITHIX OOJIBIION XUMHH T. TOIBATTH.

3HAMmMb:

° COBPEMEHHBIE METOJIbl M3Y4YEHUsl MOBEPXHOCTEM M KaTaJTUTUYECKUX HAHOYACTHII,
TpeOOBaHUS K KATAIUTUYECKHUM CHCTEMaM, METOMABl PEryIHpOBAaHUS MapaMETPOB KaTaIU3aTOPOB,
CIOCOOBI M3YYEHUS IOBEPXHOCTHBIX PEAKIIUA M TEOPUIO TCUCHUS PEarupyroIIiuX Ta30B B MOPUCTHIX
KaTaJIUTUYECKHUX CIIOAX.

J OCHOBHBIE TEXHOJOTHYECKHE MTPOLIECCHI, HAYIIHNE C yYaCTHEM KaTallu3aToOpOB;

J KaTaJIUTHYECKYI0 HEMTpaIu3auio BPEIHBIX BHIOPOCOB XMMHUUECKHUX TIPOU3BOJCTB.
ymembv:

. OoyeHusamsp napamempvl NPOMbIUIECHHBIX KAMAIU3amopoe;

. OPHUEHTHPOBATbCA B TEXHUKO-KOMMEPUYECKHX MPEMIOKEHUAX IMPOU3BOIUTENEH

KaTAIUTHYCCKUX CUCTEM C LECJIBIO PCHICHUA CTOAIIUX IIEPEIA IMTPOU3BOACTBOM HpO6H€M.




61a0emb HAGLIKAMU:
o OUEHKU  COCMOAHUA  Kamanu3amopa Ha  KOHKPEMHOM  XUMUYECKOM
npouszeoocmee;
J YIPaBICHUS KaTaIUTHYECKUM IIPOLIECCOM, HAIpPUMEpP, OKHUCICHHUEM METAaHOJIA B
(bopmanbAeru Ha *Kelle30MOoIM0A€HOBOM KaTalln3aTope;
. 3arpy3Kd KaTaJM3aTOPHOM CHCTEMBI B TPYOUaTblii pPEaKTOp OKHUCIUTEIHHOTO
JeTUAPUPOBAHMS METaHOJIA HAa ycTaHOBKe noiydeHus KOK-85.

ITpu ocBoeHMM TeMbI HEOOXOMMO:

® U3y4YuTh y4eOHBIH MaTepuas 1Mo 0a30BBIM KAaTATUTHYECKUM IPOIECCaM, peai30BaHHBIX
Ha IPOMBIIUICHHBIX NPeaNpUATUsX T. TonpsaTTH,

® aKIIEHTUPOBATh BHUMAHHE CTYJCHTOB Ha KMHETUYECKUX 3aKOHOMEPHOCTSX B KaTalu3e U
POJIM aKTUBUPOBAHHOT'O KOMIUIEKCA B YCKOPEHUU XUMHUECKUX PEAKLINH;

® BHINOJHHUTH 3aJaHUE [0 COCTABJICHHIO NPUHIMIHUAIBHON TEXHOJIOTHYECKOH CXEMbI
KaTaJIMTUYECKOTO TOJIyYSHHUsI CHHTE3-Ta3a B TPyOUaTOM PEaKTOpPe CO ChEMOM TEIUIa PEaKIIny.

® OTBETUTH Ha KOHTPOJIHHBIE BOIPOCHI:

1. Knaccugukarnus kaTaauTH4ecKUX XUMHUECKUX POLIECCOB.

2. 3aBUCHUMOCTbh CKOPOCTH peakuil oT TemnepaTypsl. Kaxyiascs sHeprust akTUBaLUH.

3. buokaranus.

4. MexaHn3M  KHUCIOTHO-OCHOBHOIO  KaTaJiM3a M €r0  HCIOJb30BaHUE B
IIPOMBIIIJIEHHOCTH.

S. YpaBHEHHE CKOPOCTH PEAKLUN U NOPAIKHU PEAKIIMIA.

6. Karanutuueckue peakyuy U TEpMOAMHAMHUYECKOE paBHOBecHe. CHHTE3 aMMHUaKa.

7. XHUMHYECKOE PAaBHOBECHE ISl HEUJCAIBHBIX T'a30B.

8. N3otepmbl ancopOuuu Jlenrmiopa. AcconmaruBHas ancopOuus. [lucconnaTtuBHast
ancop6buus. KonkypeHnTtHas agcopOuus.

9. DHTpOMUS, aBTOKATAIIN3, KOJIeOaTeIbHBIC PEAKIIUH.

10.  KuHeruka peakuui, KaTaaU3UpPyEeMbIX SH3UMaMHU.

11. Teopus nmepexoIHbIX COCTOSIHUM JJIs TIOBEPXHOCTHBIX PEaKIUH.

12. KuHeTuka MOBEpXHOCTHBIX peakiuil. IHTepMenaHThl B TOBEPXHOCTHBIX PEaKIUsX.

13. MHUKpOKMHETHYECKOE MOICTHPOBAHHUE:

-Cxema peakuy 1 BhIpaKEHUE Il CKOPOCTH pEaKLnu;
-OHeprusi akTUBAILlMU U TOPSIIKU PEaKLuu;
-Karanuszarop cuHTe3a ammuaka B paboyMX yCIOBHUSX.

14. Xumudeckas aacopOomus B karanuze. Moaens Hetorca — AHepcoHa.

15.  TpeGoBanus, mnpeabsBiasemble K 3(dekTuBHbIM KatanuzatopaM. CTpykTypa
METAaJUIOB, OKCHJIOB, CYTb(UIOB U UX MTOBEPXHOCTEH.

16.  TexHozorus mosy4yeHus HAHECEHHBIX KaTanu3aTopoB. Coocaxkaenue. MiMnpernarus.
Honnblit 0OMeH.

17.  Karanuzatopsl 6€3 HOCUTEINEH.

MeTtoanyeckue peKOMEHAAINH K BBINOJHEHUIO CAMOCTOSATEIbHOI padoThI:

1.M3ydyeHrne TeopeTH4ecKoro marepuajia Mo HM3y4yaeMoW TeMe, U3JI0KEHHOro B y4eOHO-
METOANYECKOM MTOCOOUH.

2.Bormpocs! 17151 caMOCTOSITENIbHOM pabOThI CTYIEHTOB

2.1.AnmnapatypHoe opopmIIeHHE Ipoliecca KOHBEPCUN HU3IIUX YIIIEBOJIOPOJOB C BOASHBIM
napoM. [laccuBanus cepoil: CeNeKTUBHOE OTpaBJIEHWE KaTalu3aropa MepKanTaHaMH |
cyibpuIaMu.

2.2. Hocurenmu kataimsaropoB. Kpemuesem. OKcHIl alFOMHHHS. YTJIEPOJHBIE HOCHUTEIIH.
PopMoBaHNE HOCUTENEN KaTaIU3aTOPOB.

2.3. TectupoBaHue KaTanu3atopoB. JlecsATh 3amoBeneld MO TECTUPOBAHUIO KaTaIU3aTOPOB.
N3mepeHne akTUBHOCTH.



2.4 Metoapl UCCIeI0BAHUS KaTaau3aToOpOB.

2.5. [IpoMOTOPBI 1 UHTUOUTOPHI KATATUTHUYECKUX CUCTEM.

2.6. lleonutsl B KaTanuse.

3.IloaroroBka K ayauUTOPHBIM 3aHATHUSIM (IIPAKTHYECKHM, CEMHUHAPCKUM, J1aOOpPaTOPHBIM
paboTam) U BBINOJIHEHHE COOTBETCTBYIOIINX 3aJaHM;

4.CamocrosTeNnbHOe MPOUTEHUE, MPOCMOTp, MHTEepHET-pecypchl, MOBTOpPEHHE Y4eOHOIO
MaTepuaia.

5.ITonroroBka COOOIICHM, MOKIAIO0B, BBICTYIUIEHUH HA CEMHHAPCKUX M MPAKTHUECKUX
3aHSITHSIX, TIOJ00P JTUTEPATYPHI IO TUCITUTUTMHAPHBIM IpodiieMam

6.[IpakTuueckas pabora Cc peuieHHEM NPUKIATHBIX, PACUETHBIX M CUTYallMOHHBIX 3ajad,
00CyX/IeHUE Pe3yJIbTAaTOB ACATEIHHOCTH.

7. I[loAroToBKa OTYETOB MO MPAKTUYECKUM pabOTaM.

Monayasb 2. I'eTeporeHHblii KaTajan3 B POU3BOICTBE.

VY4eOHble BOIPOCHI:

I'ereporennsiii karanu3. O6mue nonoxenus. [IpumMepsl KaTaTUTUYECKUX MPOMBIIITICHHBIX
IIPOLIECCOB.

MeTtoauyeckue peKOMEHAANUN 0 U3YYSHHUIO TEMBbI

W3y4uB naHHyO0 TEMY, CTYACHT JOJDKEH:

HUMETh MPEACTABICHUE O PA3HOBUIHOCTSIX MPOMBIIUIEHHOTO TOMOT€HHOTO U T€TePOreHHOr0
KaTajin3a, MeXaHH3Me MPOTeKaHUs (EepMEHTATHBHOTO, KUCIOTHO-OCHOBHOTO W APYIHX BHUIOB
KaTajan3a, 0 COBPEMEHHBIX TEOPUSX, OOBICHIIOMUX KAaTaJIUTHUYECKUE CBOMCTBA COCIMHEHUN U UX
BJIMSIHUE HA aKTUBALIMOHHbIE TapaMEeTPbl B ypaBHEHUU AppeHuyca.

3Hamp:

® TIPOMBIIUICHHBIE KATaJlMU3aTOPbl I CEPOOYMCTKHA MPHUPOJHOTO Tasza, MEPBHYHOTO
pudopMUHTa MeTaHa B CHHTE3-Ta3, OKHUCICHHS MeTaHoia B (OpMalmbIeTU, pPa3JI0KECHUS
JTUMETHIITUOKCAHA B U30IPEH, KaTaJIUTUUECKOTO CKUTaHHsI aMMHaKa B OKCHJIbI a30Ta;

® YCTPOMCTBO M XapaKTEPUCTUKHU KATAJTUTUUECKUX PEAKTOPOB;

o IPOMOTOPBI 1 UHTHOUTOPBI.

ymembp:

o evl0aeamsv NPAKMUYECKUE PEKOMEHOAUUU O COCMOAHUU Kamanusamopa u
4enecooopasHocCmu €20 3ameHbl;

J OLICHUBAaTh SKOHOMUYECKYIO 3(PPEKTUBHOCTh MPUMEHEHUS HOBBIX KaTaTUTHUYECKUX

CHCTEM C LECJIBIO I/IHTCHCI/I(bI/IKaHI/II/I IMPOU3BOACTBA M CHUIKCHHA BEPOATHOCTH BO3SHUKHOBCHUSA YcC.
6/1a0emb HABLIKAMU:

° IIPUMEHEHUS HA MPAKTUKE 3HAHUU IO YNPABIECHUIO KOHKPETHBIM KATAIUTUYECKUM
IIPOLECCOM;

J pa3pabOTKH MEPONPUSITHI MO B3aMMOJICUCTBHUIO C TOCYIapCTBEHHBIMU CITY)KOaMu B
00J1aCTH 9KOJIOTHYECKOM, MPOU3BOICTBEHHOM, TTOKAPHOU O€30TTaCHOCTH, 3aITUTHI B YPE3BBIYAHBIX
CUTYyalHsIX;

IIpu ocBoeHHH TeMbI HEOOXOIUMO:

®3y4YUTh Y4eOHBIH MaTepuan, pacCMOTPETh MEXaHM3M KOHKPETHOTO KaTaJUTHUECKOTO
mporecca, €ro amnmapaTypHoe o(OpMIICHHE, MEPONpPHUATHS TI0 OOECIICYCHUI0 HAJACKHON
IKCILTyaTalii 000PYyIOBaHUS,

® AKIIGHTUPOBaThb BHUMAHME HA MEPONPUATHUAX MO OOECHEeUeHHIO TMOXKapHOH u
9KOJIOTHYECKOM 0E30MaCHOCTH 00BEKTA;

e BBHINOJHUTH 33/IaHUE 10 pacyeTy oO0beMa 3arpy3Kd KaTajau3aropa, Harpumep, B TpyObl
neuu puopMHUHTra arperara MeTaHoJa;

® OTBETHTH Ha KOHTPOJHHBIE BOIIPOCHL:

1 IIpouecc kaTaIUTUYECKOW KOHBEPCUM IPUPOAHOIO I'a3a ¢ BOASIHBIM IIapOM.



AmnmapaTypHoe opopMIIeHHE MTpoliecca TapoBOi KOHBEPCHUHU YTIIEBOJIAOPOIOB.
[TpodunakTrka moxapHO OMACHOCTH KaTATUTHYECKUX PEAKTOPOB.
KaranuzaTops! Ui IpoBeIeHUS IpOLECCca TAPOBOM KOHBEPCUU METaHA.
Peaknuu ¢ yuactueMm cuntes-rasa. [lonyuenue meranona. OCHOBHbIE IOHATHS IIpoLiecca.
Kunernyeckue u TepMOAMHAMMUYECKHE IapaMeTphbl MOJIYYEHHs] METaHOJa Ha MEIHO-
LIMHKOBOM KaTaJIU3aTOpE.

'opu3oHTanbHBI peakTop KpYNMHOTOHHAKHOTO arperara MeraHoja. JlocToMHCTBa U
HEJOCTATKHU.

7 [Tpouecc nonydyenus xuakoro Tomusa (peakuus Gumepa-Tporniia).

8 [IpyHuunuaneHas TEXHOJOTMYECKAas CXeMma IOJyYEeHHMs] aMMHuaka [0 peakLHuu
["abepa.

9.B0306HOBIIsIEMbIE HCTOUYHUKH SHEPTUU. BoIopoa U TOMJIMBHBIE SJIEMEHTHI.

10. KaranuzaTopsl OKuciIeHUs MeTaHojia B (opmainbaeruia. KonBepcus um CeneKTUBHOCTb
nporiecca.

11.TexHonornyeckue aceKThl MOJy4EHUs KEIe30MOIMOIEHOBOr0O KaTajln3aTropa.

12.Kartanuzaropsl Llurnepa—Harra (TUBA) B mpon3BoACTBE CHHTETHYECKUX KAyUyKOB.

13.Karanutuueckuii mponecc noaydenus okcuaa azotra B [IAO «KyitObiieBA30TY.

14.CtpykTypa 3agad ¥ MEPONPHUATHI IO COBEPUICHCTBOBAHUIO  3((HEKTUBHOCTU
KaTaJu3aTOPOB B A30THOM MPOMBIIUIEHHOCTH.

OO WN

MeTtoauueckie peKOMEHIalluK K BBIIIOJHEHUIO CAMOCTOATEIbHOW pabOThI:

1.3y4yeHune TeopeTHdyeckoro marepualia Mo H3y4yaeMoil TeMe, U3J0KEHHOro B y4eOHO-
METOAMYECKOM TIOCOOUH.

2.Bormpock! a5 caMOCTOSITENEHOM pabOThI CTYIEHTOB

2.1. TexHOIOTUYECKU PETJIAMEHT IMOJydeHHs KapOaMua0()opMabIeTHAHOTO KOHIIEHTpaTa
B [TIAO «TonpsaTTHazoT.

2.2 IlpombllluieHHAs yTHIIM3alMs OTPaOOTaHHBIX KAaTaJlu3aTOPOB MPOM3BOACTBA aMMHUAKa U
MeETaHoJja.

2.3.AnmapatypHoe opopMIIeHHE CEPOOUUCTKHU MTPUPOTHOTO Ta3a.

2.4. Yrunuzanus Temia KaTAIMTHYECKUX dK30TEPMUUECKHUX TIPOLIECCOB.

2.5.MonuTopuHr Oe3aBapHitHONW HSKCIUTyaTallud KaTaJTUTUUYECKUX PEaKTOPOB OKUCICHUS
MeTaHoJa B (popMaibIerul 1 HelTpanuzaiun GpopManbIeruacoaepkaiiero abrasa.

2.6.Pacuer mpenoxpaHUTENbHOM MeMOpaHbl JJi MPEeIOTBPALLEHUS Pa3pylICHUs armapara
OKHCJICHHS MeTaHoJa B (JOpMalIbJIETH/l U BOSHUKHOBEHUS MOXKapa.

2.7 Karanutnueckasi THIPOOUNUCTKA HE(YTENPOIYKTOB.

3.IloarotoBka K ayaUTOPHBIM 3aHITHUSIM (MIPAKTHYECKHM, CEMHUHAPCKUM, JaOOpPaTOpPHBIM
paboTam) U BBITIOJIHEHHE COOTBETCTBYIOIINX 3aJaHUM;

4.CaMoCTOSITENIbHOE TPOUYTEHHE, MPOCMOTP, MHTEpHET-pecypchbl, MOBTOpPEHUE Y4eOHOro
MaTepuaia.

5.IToaroToBka COOOILICHHH, JOKIAJ0B, BBHICTYIUIGHHH HAa CEMHHAPCKUX U MPAKTUYECKUX
3aHATHUAX, TOAOOP JUTEPATYPHI IO JUCIUIUIMHAPHBIM MpobdiieMam

6.IIpakTudeckas paboTa Cc pelieHHEeM MPUKIATHBIX, PACYCTHBIX M CUTYAIMOHHBIX 3ajad,
00CyXJIeHUE Pe3yNbTaTOB JAEIATEIbHOCTH.

7. IloAroToBKa OTYETOB MO MPAKTUUECKUM paboTaM.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
OIIK-4 Bonpocut k 3auemy Ne 1-40
3 ITK-1 Omuémbi 0 6bINOTHEHUU NPAKMUYECKUX
I1K-2 saoanuti Ne 1-10
I1K-3

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

7.2.1. CobecenoBanne (0TYETHL O BEINOJIHEHUH IIPAKTUYECKUX padoT)
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tunosoii(bie) mpuMep(bl) 3a7aHusI (M)

IpakTnyeckoe 3ansitue Nel.
OCHOBBI 1 METOAbI MOCTPOEHNUSI MATEMATHYECKUX MO/IejIell KaTaTUTHYeCKUX MPOLEeCcCOB
XHMHUYECKOH TeXHOJIOTUH.

3ajaHue: COCTaBUTh TEPMOJMHAMHYECKOE  OMHCAaHUE  DSHEPreTHUYECKUX  OapbhepoB
HEKATAIUTUYECKOW U KaTAJIMTUYECKON peakluii epBOro NopsiKa.

B kauectBe 0a3zoBOro mpemiaraetcsi B3sATh ypaBHEHHE AppeHHyca U MPEUIOKUTH
NPUMEHUTEIPHO K HEMy TEepMOJWHAMHYECKOE ONHCAaHWE DJHEPreTHYeCKuX  OaphepoB
HEKaTaJUTHUYECKON U KaTAIMTUYECKOW pPEeaKIUil MEPBOTO MOPSIKA.

Kpurepuu onenkmn:

- «Ga4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIU OTUCT O(bOpMJ'IeH B COOTBETCTBHH C Tp€6OBaHI/I$[MI/I,
YKa3aHHbIMU B y‘Ie6HO'MeT0I[I/ILIeCKOM HOCO6I/II/I, CACIIaHbI HeO6XOI[I/IMBIC BBIBOJHGI. CTy')IeHT
MMpaBUJIbHO OTBCYACT HA ABA KOHTPOJBbHBIX BOIIPOCA.

- «HEC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIIM PACUCT IMPOU3BEACH C OIHI/I6KaMI/I, HE B COOTBCTCTBUU
C Tpe6OBaHI/IHMI/I, YKa3aHHbBIMU B y‘{e6H0'MeTO,HH‘leCKOM HOCO6I/II/I, CTYACHT HC B COCTOSHHU
IMPOKOMMCHTHUPOBATHb X0 pa6OTI)I H €€ PE3YJIbTAaThl, OTBCTUTHh HA KOHTPOJIbHLIC BOIIPOCHI.

IIpakTHyeckoe 3ansitue Ne2.
MopennpoBaHue KHHETHKH FOMOTCHHBIX U I'eTePOreHHbIX XHMHYECKHX PeaKInid.
3agaHue: COCTaBUTh MOJIETIN KHHETHUKU TOMOTEHHBIX U F€TEPOr€HHBIX XUMUYECKUX PEaKIUH.
B kayecTBe TOMOT€HHBIX XUMHUYECKUX PEAKIIMNA MOTYT OBITh PACCMOTPEHBI:
-KaTaJU3UpyeMoe aTOMaMH XJI0pa Pa3jIo’KeHHe 030HA B cTparocdepe;
-MIOJYy4EHHE YKCYCHOM KHCIOTBI W3 METaHOJda M OKCUAa Yyriepoja B IPUCYTCTBUU
PYTEHHEBOTO KaTajau3aTopa
[TpumepaMu reTeporeHHbIX KaTAIUTHUYECKUX PEAKIIMHA MOTYT OBITh PACCMOTPEHBI:
-OKHCJIEHUE METaHOJIa B MyPaBbUHYIO KHUCJIOTY B pEaKTOPE MOJIOYHOTO THIIA;

-HeWTpanu3anus (opMalbIACTHICOASPKAIIEro adra3a B PeakTope JOXKUra Ha IUIATHHOBOM
KaTaau3arope.




Kputepun onenkmn:

- «3a4TCHO» BBICTABISIETCS CTYACHTY, €CIIM OTYeT O(POPMIIEH B COOTBETCTBUU C TPEOOBAHHIMH,
yKa3aHHBIMH B y4eOHO-METOJIUYECKOM IOCOOWH, cJellaHbl HEOOXOMuMble BBIBOJBL. CTYICHT
MIPABUJILHO OTBEYAET HA JIBA KOHTPOJLHBIX BOMPOCA.

- HE 3aYTECHOY BBICTABJISICTCS CTYICHTY, €CJIM pacueT MPOU3BEICH C OMMOKAMHU, HE B COOTBETCTBUH
C TpeOOBaHUSMH, YKA3aHHBIMH B Y4E€OHO-METOIUYECKOM ITOCOOMH, CTYAEHT HE B COCTOSHUU
IPOKOMMEHTHPOBATH X0/ Pa0OTHI U €€ PE3yJIbTaThl, OTBETUTh HA KOHTPOJIbHBIC BOTIPOCHI.

IIpakTuyeckas padora Ne3.
KaraanTn4yeckue npoueccbl OKMCJIUTEIbHOT0 1erMIPUPOBAHUS METAHOJIA B
dopmanbaern.

3ajaHue: ONTHUMHU3ALUS TEXHOJOTMYECKOM CXEMBbI, pacyeT Tella XUMHUYECKON peakIuu,

COCTaBJICHHE MaTepHalIbHOTO OajaHca JaHHOW CTaJuu MosydyeHus: hopMainHa.
Kpurtepun onenku:

- «3a4TEHO» BBICTABISIETCS CTYACHTY, €CIM OTYeT O(POpPMIIEH B COOTBETCTBUU C TPEOOBAHHIMH,
YKa3aHHbBIMU B y‘~IC6HO-MCTOIII/I‘-IeCKOM HOCO6I/II/I, CACIaHbl H€O6XOI[PIMBIG BBIBOJHI. CTYILCHT
MIPaBHJILHO OTBEYAET Ha JIBAa KOHTPOJBHBIX BOIMPOCA.
- «HC 3a4YTCHO)» BBICTABJIACTCA CTYACHTY, CCJIM PACUCT ITPOMU3BCJCH C OIHI/I6KaMI/I, HE B COOTBETCTBHU
C TpeOOBaHUAMHU, YKA3aHHBIMH B Y4e€OHO-METOJUYECKOM IOCOOMH, CTYJEHT HE B COCTOSHUU
IMPOKOMMCHTHUPOBATH X0 pa6OTI)I H €€ PE3YJIbTAaThl, OTBCTUTH HA KOHTPOJIbHLIC BOIIPOCHI.

IIpakTnueckas padora Ne4.
Karanuzaropsl 1 annapatypHoe ogopMiIeHHEM NMPoIecca HeHTPATN3aINU IbIMOBBIX
ra3oB aMMHA4YHOI'0 IPOM3BO/ICTBA.
3aganme: BHIOOp KaTalu3aTopa U BOCCTAHOBUTEIILHOW CUCTEMBI, alaparypHoe opopMiIeHHE
KaTaJIUTUYECKOr0 TIpoliecca IO TEeXHOJOruu  JIemrokC, COCTaBICHHWE MAaTEpHAIBHOTO U
HHEPIreTUYECKOro OalaHCOB MPHU 3aJJaHHOM CEIEKTUBHOCTH Ipolecca.

Kpurepun onenkmn:

- «3a4TEHO» BBICTABISETCS CTYACHTY, €CIIM OTYeT OPOpPMIIEH B COOTBETCTBUU C TPEOOBAHHIMH,
YKa3aHHBIMH B y4e€OHO-METOJIMYECKOM IOCOOUM, CJenaHbl HEeoOXOoauMbie BBIBOIBI. CTyIeHT
MPaBUJILHO OTBEUYAET Ha JBA KOHTPOJBHBIX BOIPOCA.

- «HE 3aUTEHO» BBICTABIISIETCS CTYJEHTY, €CITM pacueT MPOU3BENICH C OMMOKaMu, HE B COOTBETCTBUHU
C TpeOOBaHUAMH, YKA3aHHBIMH B Y4e€OHO-METOJUYECKOM IMOCOOMH, CTYJEHT HE B COCTOSHUU
MIPOKOMMEHTHUPOBATH X0 pabOTHI U €€ pe3yJbTaThl, OTBETUTHh HA KOHTPOJIHHBIE BOTIPOCHI.

IIpakTHyeckas: padora NeS.
CoBpeMeHHBIC TEXHOJOTHYeCKHe NMPonecchl 00e33apaKuBaHUA
dopmanbaernacoaepkamux adrazos.
3agaHue: PacCMOTPEHHE TEXHOJIOTUYECKOW CXEMBl M amnmapaTrypHoro odopmieHus ysna
ounctku ¢. FORMOX ¢ mpumMeHeHrneM MIaTHHOBOTO TPaHyJIWPOBAHHOTO Karanu3aTtopa. Pemienne
3a/1a4 MO MOJIIEPKAHMIO 3aJaHHON TEMIIEPATYPhl B PEAKTOPE MOJOUYHOIO THIIA.

Kpurepun onenkmn:
- «3aUTEHO» BBICTABISAETCS CTYJACHTY, €CIM OTYeT O(OpPMIIEH B COOTBETCTBUHM C TPEeOOBAHUSMH,

YKa3aHHBIMU B y‘le6HO-MeT0}II/I'-IeCKOM HOCO6I/II/I, CAcIaHbl HCO6X0}II/IMLIG BBIBOBI. CTy,lICHT
MMPpaBUJIbBHO OTBCYACT HA AIBA KOHTPOJIBHBIX BOIIPOCA.



- «HE 3a4TEHOY» BBICTABIISICTCS CTYJCHTY, €CJIA PacueT MPOU3BEEH C OIMMOKAMU, HE B COOTBETCTBUH
¢ TpeOOBaHUAMHU, YKA3aHHBIMH B Y4e€OHO-METOJIMYECKOM ITOCOOMH, CTYJEHT HE B COCTOSHUU
MIPOKOMMEHTUPOBATH X0 pabOTHI U €€ Pe3yJbTaThl, OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI.

IIpakTnyeckas 3agaua Ne6.
MaremaTu4eckoe, KHHETHYECKOE H KOMIIBIOTEPHOE MOJAEJIHMPOBAHHNE
OMOKATAJTUTHYECKHX NPOLECCOB.
Onpenenenne 3Ha4eHUsT KOHCTaHTBl MHXasinca U 3Ha4€HUSI MAaKCUMAJIbHOM CKOPOCTH BCEMHU
BO3MOXXHBIMH METOJAaMHU Ul PEaKkIHH THAPOJIH3a MeTuiaoBoro s>¢upa N-aumermn — L-anmuna,
KaTaJIU3UPYEMOT0 0L — XUMOTPUIICUHOM C MCIIOIb30BaHUEM HUCXOIHBIX JAHHBIX.

Kpurepun oneHku:

- «Ga4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIU OTUYCT O(bOpMJ'IeH B COOTBCTCTBHH C Tpe6OBaHI/I5[MI/I,
YKa3aHHbBIMU B y‘IC6HO-MCTOIII/I‘-IeCKOM HOCO6I/II/I, CACIaHbl H€O6XOI[I/IMI)IC BBIBOJFBI. CTYILCHT
IMPpaBUJIbHO OTBCYACT Ha JIBda KOHTPOJIbHBLIX BOIIPOCA.

- «HC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIIM PACUCT IIPOU3BEACH C OHII/I6KaMI/I, HE B COOTBCTCTBUU
C Tp€6OBaHI/I5{MI/I, YKa3aHHbIMU B y‘Ie6HO'MeTOI[I/I‘leCKOM HOCO6I/II/I, CTYACHT HC B COCTOSIHUU
IMPOKOMMCHTHUPOBATH X0 pa6OTI)I H €€ PE3YJIbTAaThl, OTBCTUTH HA KOHTPOJIbHLIC BOIIPOCHI.

IIpakTHyeckas 3agaya Ne7.
KaraiuTuyeckue npoueccbl KPYNHOTOHHAKHBIX arperaToB MOJIy4YeHHUs] aMMHaKa.
Ilosryuyenne cuHTe3-ra3a B Ne4u puOPMHHTIA.
3aganme. pacueT — TOATBEpXKJIEHHE O€30MacHOW SKCIUIyaTallMd  KaTaIUTUYECKUX
PCAKIIMOHHBIX pr6 I[P TOBBIMICHHBIX TEMIICpaTypax W [JaBJICHHUAX C YUYCTOM HHHTCHLHOﬁ
IPOYHOCTHU CTAIM AyCTEHUTHOTO KJlacca.

Kpurepun onenkmn:

- «3a4TEHO» BBICTABISETCS CTYACHTY, €CIIM OTYeT OPOPMIIEH B COOTBETCTBHH C TPEOOBaHUSIMU,
YKa3aHHBIMH B y4e€OHO-METOJIMYECKOM IOCOOUM, CJenaHbl HEeoOXOoauMmbie BBIBOIBI. CTyneHT
MPaBUJIILHO OTBEUYAET Ha JBA KOHTPOJBHBIX BOIIPOCA.

- «HE 3aUTEHO» BBICTABIISIETCS CTYJIEHTY, €CITM pacueT MPOU3BENICH C OMIMOKaMu, HE B COOTBETCTBUHU
C TpeOOBaHUAMH, YKA3aHHBIMH B Y4e€OHO-METOIUYECKOM IMOCOOMH, CTYJEHT HE B COCTOSHUU
MIPOKOMMEHTHUPOBATH X0 pabOTHI U €€ pe3yJbTaThl, OTBETUTH HA KOHTPOJIHHBIE BOIIPOCHI.

IIpakTHyeckast padora Ne8.
ITpouecc MTO — nepepadoTka MeTaHoJ1a B 0J1e(pHHBI.
3aganue: BBIOOP TEXHOJIOTMYECKONW CXEMbl KaTaJMTUYECKOro IIpoIecca, BKIIOYArOIIen
peakTop/pereHepaTop, COCTaBIEHUE OJIOK-CXEMBI IO PA3/IEICHUIO YIIIEBOIOPOJIOB.
Meranon-ceiperi — cmecb CoHs, CsHs, CoHg, CsHg, HyO—kommpumupoBanwe u
ra3zo(pakIMOHUPOBAHHUE.

Kpurepun onenkmn:

- «3a4TEHO» BBICTABISIETCS CTYACHTY, €CIM OTYeT OPOpPMIIEH B COOTBETCTBUU C TPEOOBAHHIMH,
YKa3aHHBIMH B y4e€OHO-METOJIMYECKOM IOCOOUM, CcIenaHbl HEeoOXOoaumbie BBIBOIBI. CTyneHT
MPaBUIILHO OTBEUYAET Ha JBAa KOHTPOJBHBIX BOIIPOCA.

- «HE 3aUTEHO» BBICTABIISICTCS CTYJIEHTY, €CJIM pacdeT MPOU3BEACH C OMMOKaMU, HE B COOTBETCTBUU
C TpeOOBaHUSAMH, YKA3aHHBIMH B Y4e€OHO-METOIUYECKOM IOCOOMH, CTYAEHT HE B COCTOSHUU
IPOKOMMEHTHPOBATh X0/ pabOThI U €€ Pe3yNIbTaThl, OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI.



IIpakTnueckas padora Ne9.
KuakodazHbie KATAJIUTHYECKHE MPOLECCHI HA PUMePe MOJYyYeHUs YKCYCHOM
KHCJIOTHI.
3agaHMe: COCTaBJCHHE NPUHLIMINAILHOW TEXHOJIOTMYECKOM CXEeMbl, BKJIIOYAOLIEH
MOJIyYeHHE CHHTE3-Ta3za B Me4n pu(opMuHTa, paseieHre BOI0poa U OKCHUA YIiiepoa U CUHTE3
YKCYCHOM KHCJIOTHI Ha PyTeHHEBOM KaTaju3aTope. MarepuaibHblil 0anaHc mpoiecca.

Kpurepun oneHku:

- «Ga4YTC€HO» BBICTABJIACTCA CTYACHTY, €CJIU OTYCT O(bOpMJ'IeH B COOTBCTCTBHH C Tpe6OBaHI/I5[MI/I,
YKa3aHHbBIMU B y‘-Ie6HO-MeTOIII/I‘-IeCKOM HOCO6I/II/I, CACIaHbl H€06XOI[I/IMBIG BBIBOJBI. CTYILCHT
IMPpaBUJIbHO OTBEYACT HA ABA KOHTPOJBbHBIX BOIIPOCA.

- «HC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIIM PACUCT IIPOU3BCACH C OIJ_II/I6KaMI/I, HEC B COOTBCTCTBUU
C Tpe60BaHI/IHMI/I, YKa3aHHbIMHU B y‘le6HO'MeTO,Z[I/I‘ICCKOM HOCO6I/II/I, CTYACHT HC€ B COCTOSHHU
IMPOKOMMCHTHUPOBATH X0 pa6OTI)I H €€ PE3YJIbTAaThl, OTBCTUTH HA KOHTPOJIbHLIC BOIIPOCHI.

IIpakTnyeckas 3agaua Nel0.
IIpoMbInIEHHBIE KATAIM3ATOPBI NOJIMMeEPH3alNu 0J1eHHOB Ha IPUMepe MOJyYeHUst
uuc-1,4-noauunsonpena.
3agaHme: onucaHue MexaHU3Ma mpolecca, TpeOOBaHNE K KaueCTBY ChIPhEBBIX KOMIIOHEHTOB,
MOJIEKYJIIPHBIE ITapaMeETPhl MOJIy4aeMOro Kay4dyKa, Ne3aKTHBAlUA KaTaIUTUYECKOro KOMILIEKCA U
Jiera3anys 1oJiMMepu3ara ¢ pereHepanueil H30reHTaHa — pacTBOPUTEIIS.
Cocrasienue HpHHHHHHaﬂbHOﬁ TEXHOJIOTHYESCKOM CXEMBI.

Kputepun onenkmn:
- «3aYT€HO» BBICTABISETCS CTYAEHTY, €CIM OTYeT O(POPMIIEH B COOTBETCTBUU C TPEeOOBaHUIMH,
yKa3aHHBIMH B y4eOHO-METOJMYECKOM I0cOOWH, celaHbl HEoOXoauMble BbIBOJBL. CTYyHEHT
IIPABUJIBHO OTBEYAET Ha JiBa KOHTPOJIBHBIX BOIPOCA.
- «HE 3aYTE€HOY BBICTABIISIETCS CTYIEHTY, €CIIM pacueT MPOU3BEEH C OIIMOKaMu, HE B COOTBETCTBUU
C TpeOOBaHMAMHU, yKa3aHHBIMM B Y4e€OHO-METOJIMYECKOM IOCOOMH, CTYJEHT HE B COCTOSHUU
MPOKOMMEHTHPOBAThH X0/ PabOTHI U €€ Pe3yIbTaThl, OTBETUTh HA KOHTPOJIbHBIE BOTIPOCHI.

Tembl NucbMeHHBIX padoT ( HE IPEAYCMOTPEHBI)

7.3. OuneHovnblie cpeacrea IJad HpOMe)KyTO‘lHOﬁ aTTeCTallui M0 HUTOramMm OCBOCHHUSA
AUCHUIIJIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTeCTALNH

Cemectp 1

Ne

=
=

Bomnpocsl k 3auery

ONIEMEHTBI MOJ'ICKyTISIpHO-KHHCTH‘-ICCKOﬁ TCOPHHU I'a30B.

Teopust akTUBHBIX CTOJIKHOBEHUU.

MoHOMOJIEKYIISIpHbIE U OMMOJIEKYJIIPHBIE PEAKIIH.

CTaTHCTUYECKHI acIICKT TCOPHUH aKTUBUPOBAHHOI'O KOMIIJICKCA.

TepMoaMHaMHYECKHI aCIEKT TEOPUH AKTUBUPOBAHHOTO KOMILIEKCA.

OcHOBHBIE TT0JIOKEHHS B KaTtanuse. [lonsatus u ONpCACIICHUA.

~Njo|ug|~wiN| kg

Teopust IPOMEKYTOUHBIX COSUMHEHHUI B KaTalIn3e.




8 TepMonrHaMuyecKue acreKkThl B KaTaluse.
9 Kunetnueckue acieKTsl B KaTajuse.
10 ABTOKaTaNu3.
11 DepMEHTATUBHBIN KaTaIu3.
12 Kunernka pepMeHTaTHBHOM pEaKIMU C OJJHUM CyOCTpaTOM.
13 Cnioco6bl onpeiesIeHUsI KWHETHYECKUX IMapaMeTpoB.
14 WNurubupoBanne GepMEHTaTUBHBIX PEAKIIHH. .
15 AKTUBHOCTH (he€pMEHTOB
16 KucinoTHO-0CHOBHOM KaTanus.
17 Teopus KUCIOT U OCHOBaHMA.
18 Tunsl KHCIOTHO-OCHOBHOI'O KAaTaIu3a.
19 Kunernka peakiuii KuCIOTHO-OCHOBHOT'O KaTaJlu3a.
20 Pacuer coneBbix 23 (heKTOB B KaTaause.
21 [IpuMeHeHnEe KOPPEISILIMOHHBIX COOTHOIIEHUH B KaTaJIN3E.
22 OyHKkuMK KUcIoTHOCTH ["ammera.
23 I'eteporennslii kaTanu3. OOIIKE MOIOKEHUS.
24 KarannzaTopsl B IPOMBIIIIIEHHBIX MPOIlECcCax.
25 duzndeckas ancopOIUs U XeMOCOpOITHsI.
26 AncopOuronHas Teopusi JIsHrMIopa.
27 HemHrMopoBcKkre H30TepMbl aJICOPOIIHH.
28 KuHeTnka reTeporeHHbIX KaTAINTUYECKUX PeaKIuil.
29 MakpOKHHETHKA IeTEPOreHHbBIX KaTaIUTHUECKUX PEaKIIHA.
30 [TpupoaHbIe KaTaau3aToOphl pa3pylIeHus 030Ha B aTMochepe.
31 DHepreTuka XMMHYECKUX KaTAIUTUYECKUX PEaKIuil.
32 Peaxusi, 3a510’keHHAsE B TEXHOJIOTHH NOJYYECHUsI YKCYCHON KUCIIOTHI.
33 Kpurepun TepMoIMHaMHYECKOT'O PABHOBECHSI.
34 Brnusinue TemnepaTypsl Ha CKOPOCTh XUMUYECKOM PEaKIu.
35 Karanms okucnenus AMOKCUAa cepbl KUCIOPOJOM BO3/1yXa.
36 XUMHUECKUE PEaKIMM, MPOTEKAIoUIe MPU KOHTAKTE€ METaHOJO0-BO3AYIIHOM cMecH ¢
KEIJIE30MOJINOIEHOBBIM KaTaJIH3aTOPOM.
37 Karanuzaropsl llurnep-Harra.
38 Karanutuaeckue sl
39 Crtaguy reTeporeHHO-KaTAIMTHYECKUX PeaKIil.
40 ITpoMmblIIICHHBIE KaTAIU3aTOPbl KPEKWHIa HEPTEPOAYKTOB.
7.3.2. Kpurepuu u HOPpMBbI OLlEHKH
dopma
Cemectp TTPOBEACHHs . Kpurepuu u HOpMbI OLIEHKHU
MPOMeKYTOYHOM
arrecTanuu
3ader (yCTHO) CrynaeHT neMoHCTpUpyeT Ooree

50% 3HaHMH 1O TpEAMETY,
OTBEYaeT Ha  OCHOBHBIE W
JIOTIOJTHUTEJIbHBIE BOIPOCHI.

«3a4YTCHO»

CTyaeHT AEeMOHCTpUPYET MEHee
50% 3HaHUN TO NpeaMeTy, He
OTBEYAET Ha JIONOJHUTENIbHBIC
BOTIPOCHI.

«HC 3a4YTCHO»




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 MeToIMYecKoe mocooue,
MPAKTHKYM, Ip.) HaumenoBanue
P > AP 9BC
1 Ucnaiikna M. K Teopusi XMMHKO-TEXHOJIOTHYECKUX TPOLIECCOB yaeOHoe mocooue 2017 9BC «Jlanp»
OpraHMYEecKOro CHHTE3a
2 | boposnes 1.B. Oprannueckass  XuUMHUA:  TEPMHHBI U | DJIEKTPOHHBIE TEKCTOBBIC 2020 OBC
OCHOBHBIC PCAKITUU JTAaHHBIC «IPRbooks»
3 | XanpymH P.A. MeToapl  TONyYeHHUST OpraHudeckux U | YueOHoe rmocodue 2017 3BC «IPRbooksy»
3JIEMEHTOOPIaHWYECKUX COCTMHEHUI
4 | bepecroBuukas B.M., XUMHS TETEPOLUKINYECKUX COCIUHEHHH : YyeOHoe nmocodue 2019 OBC «Jlanb»
Jlununa 2.C. ydueOHOe ocodue
8.2. Jlono/tHUTe/IbHASI JTUTEpaTypa
KosunyecTrBo B
Tun (yueOHuMK, ydeOHOE .
HAY4YHOI
Ne nocodoue, yueoOHo-
ABTOpBI, COCTABUTEH 3aruiaBue (3aroJ10BOK) I'onx u3nanust oudamorexe /
n/n MeTOAUYECKOe mocodue,
IPAKTHKYM, 1p.) HaumenoBanue
P » AP 3BC
5 Xapaamnuau X.0. O01mast XuMHU4ecKast TEXHOIOT U y4eOHUK 2013 ObC "Jlaun"
6 | Ilorexun B. M. OCHOBBI TEOpUU XUMHYECKHX IPOILIECCOB 3bC "IPRbooks"
TEXHOJIOTMM OPTraHWYEeCKUX BELIECTB U y4eOHUK 2013
HedrenepepabOTKH
7 | byxapos C.B. XWMHSL ¥ TEXHOJIOTHUS IPOAYKTOB TOHKOTO | Y4eOHOe mocobOue 2013 3BbC «IPRbooks»
OpPraHMYECKOro CUHTE3a
8 | PeyroB O.A. Opranunueckasi XuMust y4eOHUK 2013 Znanium.com




8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

e WebofScience[DnekTponnslii pecypc] : MynbTHAMCHUIUIMHApHAs pedepaTtuBHas Oa3a
nannbeix. — Philadelphia:  ClarivateAnalitics, 2016- . — Pexum nocryna
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHrIL

e Scopus[DnexTpoHHbIl pecypc] : pedeparuBHas O6a3za manubix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyta : scopus.com. — 3ari. ¢ 3kpana. — S13. pyc., aHri.

e Elibrary[OnexTpoHHblld pecypc] : HaydHas AJIeKTpoHHas OmoOimoreka. — MockBa : HOB,
2000- . — Pexxum moctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHrI.
o http://thescipub.com/journals/ajeas - peuensupyembiii xxypHaa American Journal of

Engineering and Applied Sciences - mnyOnukyer pe3ynbTaThl HCCICAOBAaHUH B 00JacTH
HH)XXCHCPHBIX HAYK (HpI/IKJ'Ia,Z[HaH (bI/IBI/IKa U IpUKIaJgHasd MaTcéMaTHhKa, aBTOMAaTU3alusa H
YIpaBJICHUC, XUMHYCCKasA TCXHOJIOTHA, KOMIIBIOTCPHAsA TCXHUKA, I/IH(bOpMaTI/IKy, HWHXXCHCPHBIC
JAaHHBIC U pa3pa60TKa IIporpaMmMHOro O6eCHC‘ICHI/IH, OKOJIOTHYCCKAaA MHXKCHCPUA, 3JICKTPOTCXHHKA,
IMPOMBIIIJICHHAA NHXCHECPHA, I/IH(l)OpMaIII/IOHHI)Ie TEXHOJIOTUHU U I/IH(l)OpMaTI/IKa, MaTCpraJIOBCACHUC,
HU3MCPCHHUC W MCTPOJIOTrHA, MAIIWMHOCTPOCHHUC, MCIWILMHCKAA q)HSI/IKa, OHCPI'CTHKAa, o6pa60TKa
CUTHAJIOB U TCJIICKOMMYHUKAIIUU.

o http://rsta.royalsocietypublishing.org/ - »ypuan Philosophical Transactions A
npeaoCTaBJIsACT CBO6OI[HBII71 AOCTYII K HaY4YHBIM Hy6J’II/IKaHI/I}IM no ciaeayromum TEeMaMm:
HHXXCHCPHBIC, (1)I/I3I/I‘~I€CKI/IC, MAaTCMaTUYCCKUEC HAYKHU.

o https://doaj.org/ - pecypc, KOTOpBI oOecrednBaeT IOCTYN K IOJHOTEKCTOBBIM
OJICKTPOHHBIM XKXYypHaJIaM MMPEAHAa3HAYCH JIA ITIOHUCKaA 110 Ha3BAHUIO CTATbH (>KypHaJ1a) HJIN 110 TEMCE.
DOAJ craBUT LI€TBI0 BCECTOPOHHEE OCBEIICHUE HAYYHOM MEPUOIMKH, HaXOJAUIEHCs B OTKPHITOM
A0CTyIIC H I/ICHOJ’ILSYIOH.[GFI OIIPCACIICHHBIC MCPbI, TI'apaHTUPYIOIIHC ,Z[OCTOP'IHOG KadeCTBO HX
COJZIEpKAHUA.

o http://www.gjesm.net - crateu xypuana Global Journal of Environmental Science
and Management, HOCBSIIEHHOTO 3allUTE OKpY’Karolllel cpepl, NMPOMBIIUIEHHON JKOJOTHH HU
YIpaBJIEHUIO B ATON 00JIaCTH.

o http://www.sciencedomain.org/archives.php?iid=1160&id=16 - apXuB
peuenzupyemoro xxypHaita American Chemical Science Journal, mocBsimieHHOro 00IIKMM BOIIpOCcCam
XUMHHU B CICAYHOIIHUX IMPEAMCTHBIX o0nacTIX: opraHuveckasd XuUMHs, HCOPraHUYCCKasd XUMMHA,
(1)I/ISI/I‘I€CKa$I XUMU, TNPOMBIIIJICHHAA XWUMHA, XUMHUYCCKAsA TCXHOJIOTHA, aHAJTIUTUUYCCKAA XUMMUS,
MCIUNHUHCKAA XHUMHA, CYIPAMOJICKYISIpHAd XHWMHA BBICOKOMOJICKYJISPHBIX COCI[I/IHeHI/Iﬁ n
HAaHOXHUMUS U Jp. TPUKITAAHBIX TUCHHUIITIMHAX XUMHUYECKOU HAayKH.

J http://www.epo.org/searching/free.html - 6uGnmmorexa naTeHTOB

o https://patentscope.wipo.int/search/en/search.jsf - momck mo MeXAyHapOAHBIM |
HallMOHAJIbHBIM IIaTCHTHBIM (I)OH,Z[aM, IIOMCK KaK Ha pyCCKOM, TaK U Ha APYTHUX A3bIKaX.

8.4. IlepeueHb NPOrpaMMHOro odecneyeHus

Ne Haumenosanue IO PexBHU3UTHI zlorms?pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 MathCAD Bepcusil4 umm 15 Axt i/ ot 21.07.09 (I'oc. Kontpakr 487
ot 28.05.09), 6eccpounsblit
2 Windows HoroBop Ne 690 ot 19.05.2015r., cpok
JefcTBUS, 0€CCPOUHBIN
3 Office Standard HoroBop Ne 690 ot 19.05.2015r., cpok
nercTBusi, Oeccpounsiif; JoroBop Ne 727
or  20.07.2016r., cpox  geicTBus,
OecCpOoUHBIN



http://thescipub.com/journals/ajeas
http://rsta.royalsocietypublishing.org/
https://doaj.org/
http://www.gjesm.net/
http://www.sciencedomain.org/archives.php?iid=1160&id=16
http://www.epo.org/searching/free.html
https://patentscope.wipo.int/search/en/search.jsf

8.5. Onucanue MaTepHAJIbHO-TEXHHYECKOI 0a3bl, HEOOXOAUMOM AJIsl OCYyIIeCTBJIEHUS

06pa30BaTeJ'[LHOFO npouecca mo TMCUIIJINHE

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /1JIsl IPOBE/ICHUs
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/m | NPakTU4YeCKUX U Ja00paTOPHbIX 3aHATHUM,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
padoThl 00yYarommxcs (HoMep ayJAuTOPVH)
JIa6oparopus «IIporeccoB u AXID». JlaGopaTopHbIe YCTAaHOBKH 10 U3YYEHUIO
VYyeOHast ayTuTOpusi AJIsl IPOBEACHHUS nporecca pekTudukanuu, mpoiecca
3aHSATUN CEMUHAPCKOIO THUIIA. Terionepenadn (Tpyoa B Tpyoe),
VYyeOHast ayuTOpus Al KypCOBOTO nabopaTopHas yCTaHOBKA JUIsl U3MEPEHUs
MIPOCKTUPOBAHUS (BBITIOJHEHUS KyPCOBBIX JIaBJIEHMs], CTAlJMOHAPHOE Meara
1 | pabor). o0opysoBaHue, HHTEPAaKTUBHAS JOCKA.
VYyeOHast ayuTOpus AJIs IPOBEACHUS CroJibl y4eHUUYECKUE, CTYIIbs
TPYIIIOBBIX U UHJIMBUAYaIbHBIX yueHndeckue. Menua-odecrneueHue.
KOHCYJIbTALIUI
VYyeOHast ayuTOpus AJis IPOBEICHHUS
3aHATUN TEKYILEro KOHTPOJIS U
npoMeXyTouHol arrecraruu. (A -118)
VYyebHas ayuTOpHs IJIs1 TPOBEACHUS CToBl yYYEHUUECKHE IByXMECTHBIE
3aHSTHUN JEKIIMOHHOTO THMA. Y4yeOHas (MOHOOJIOKH), CTOJ MPEIo1aBaTeIbCKUH,
ayJIUTOPHS JIJIs IPOBEACHUS 3aHATHIA CTYJI IPEN01aBaTeNbCKUH , TOCKa
CEMHHAPCKOTo THMa. Y4eOHas ayTuTOpus AJsl | ayAuTOpHas (MeloBas).
o | KypCOBOTO MPOCKTHPOBAHHSI (BBITIOJTHEHUS
KYPCOBBIX pa0boT). YueOHast ayquTOpHs s
MPOBEACHUS TPYNIOBBIX U UHANBUTYATBHBIX
KOHCYyNbTaIMil. YueOHas ayiuTopus 1is
MIPOBEACHUS 3aHITHI TEKYIET0 KOHTPOJIS U
POMEXYTOUHOH artectanuu. (A-215)
VYyebHas ayuTOpHs JJIs TPOBEACHUS CToBl yYEHUUECKHE IByXMECTHBIE
3aHSTHUN JEKIIMOHHOTO THUIA. Y4eOHas (MOHOOTIOKH), CTOJ MPETo1aBaTeIbCKUH,
ayJIUTOPHS IS IPOBEACHUS 3aHIATHIMA CTYJI IPENoiaBaTelbCKUH, T0CKa
CEMHHAPCKOTo THMAa. Y4eOHas ayTuTOpus AJsl | ayAuTOpHas (MenoBasi), Tabiuia
3 | KypCOBOIO IIPOEKTHPOBAHHS (BBIIOTHEHHS Menpeneesa .
KYPCOBBIX paboT). YueOHast ayquTOpHs s
MPOBEACHUS TPYNIOBBIX U MHANBUTYaTbHBIX
KOHCYyNbTaIMil. YueOHas ayiuTopus s
MIPOBEACHUS 3aHITHI TEKYIET0 KOHTPOJIS 1
npomexxyrouHoit arrecrarun. (A- 306)
4 | KomnbroTepHslii kitacc. Yuebnas ayautropuss | CTosbl ydeHUYECKUE, CTYIIbs

JUISL TIPOBEJICHUS 3aHATUMN JICKLIMOHHOTO TUIIA.
VYyeOHast ay1uTopus AJis IPOBEICHUS
3aHATUI CEMUHAPCKOTO THMA. YueOHas
ayTUTOPHS JJIsl IPOBEACHUS TaOOPaTOPHBIX
pabot. YuebHast ayuTOpUsi Al KypCOBOTO
MIPOEKTUPOBAHMSI (BBITIOJHEHHS KYPCOBBIX
pabot). YueOHas ayaiuTOpHs JUIsl IPOBEACHUS
I'PYNIOBBIX U MHAUBUAYAJIBHBIX

y4eHHUYECKHUe, JOCKa ayJUTOpHast
(menoBas) , 11K, mpoekrtop, s3xpaH
NEPEHOCHOM , pabouuii cToJI.
[TrchMEHHBIN YIIIOBOM CTOJI, MPENoiaBar.
Crou.




HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
I/l | MPaKTHYeCKHX U JJA00PATOPHBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
padoThl 00y4aromuxcs (HoMep ayAuTOPHH)
KOHCYJIbTalMil YuebHas aynuropus i
IIPOBEJICHUS 3aHATUN TEKYIIETro KOHTPOJISA U
IPOMEKyTOUHOM aTrectanun. (A-415)
[Tomenienue 1st caMoCTOSATENbHOM paboThl. | CTOJBI y4EeHUYECKHE, CTYIbS
S | (I'-401) yuenndeckue, [1K ¢ BbIxos10M B ceTh
WNurepuer
[TomemieHue s caMOCTOSTENBHOM pabOThI CroJibl y4EeHUUYECKUE, CTYIIbs
6 crynentoB (C-705) yueHnueckue, [1K ¢ BbIxos10M B ceTh

«HTEpHETY.




