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Karanus n IMPOMBIINIJICHHBIC KATAJIUTHUYICCKUC IIPOLCCCHI B XHMHYECKOH TEXHOJIOTHH

(HauMeHo8aHUe OUCYUNIUHDBL)

10 HAIMPABJICHUIO IMOATOTOBKH
18.04.01 XumMnueckas TEXHOJIOTHS

HaIpaBJIEHHOCTH (TIPOdUIIB)
XUMUS U TEXHOJIOTHSI TPOAYKTOB OCHOBHOT'O OPTaHUYECKOTO M HEPTEXUMHUYECKOTO CHHTE3a

dopma 00ydeHus: ouHast
I'on Habopa: 2023
O6mras TpynoemMkocts: 6 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 2

®opma KOHTPOJIsI | DK3aMeH Hroro
Bun 3ansiTuit
Jlexum 8 8
JlaboparopHsbie 32 32
[TpakTnueckue 32 32
PykoB0/ICTBO: KypcoBbie paboThl (poektsi) / PI'P - -
ITpomMexyTouHas aTTecTanus 0,35 0,35
KoHnrakTHas pabota 72,35 72,35
CamocrosTenbHas paboTta 108 108
KoHTpoan 35,65 35,65
Hroro 216 216




Pabouyto mporpammy coctaBui(un):
JIOLICHT, TOLEHT, KaH/. TeX. Hayk. Kamyctun ILIL

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenienzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

Vv OtcyTcTBYET

Penensent

(OondxcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHOro miana
HarpasieHus moarotoBku 18.04.01 Xumudeckast TeXHOIOTUS

Cpok neiicTBus padoueii mporpaMMsbl AMCcUMILIMHBI 10 «31» aBrycra 2025r.

YTBEPXIEHO

Ha 3acenanuu kadenps
«XUMHYECKasi TEXHOJOTHS U pecypcocOepekeHre»

(mportoxon 3acenaHust Ne oT «__» 20 r.).




1. Ilean ocBOEHUN TUCIUILIHHDI

[lens OCBOEHHUS IUCHMIUIMHBI — (OPMUpOBAaHME 3HAHUHA YIrIIyOJICHHBIX 3HAHUNH U
IIPEICTaBICHUM O CYIIHOCTH KATaIUTHYECKHUX IIPOLECCOB, HMX IPUMEHECHHMM B XMMHYECKON
IIPOMBILIEHHOCTH, METOAAX YKCIIEPUMEHTAIILHOIO OIPEIEICHUS [TapaMeTPOB KaTalIu3aTOPOB.

3agaun:

1. CdopmupoBaTh HaBBHIKM IUIAHUPOBAHHS, OpPraHM3ALUMK U TPOBEIEHUS HAay4HO-
UCCIIEIOBATEIbCKUX paboT B cdepe MPOMBIIUIEHHOI'O KaTalu3a; OCBOCHUS JETaJbHOIO aHalIu3a
HAYYHOH M TeXHMYecKoW HMH(pOpMaIMM B 00JACTH 3HEPro-, pecypcocOepexeHus, MaTeHTHOH
MapKETUHTOBOW MOJIECP)KKH MPOBOAUMBIX (YyHIAMEHTAIBHBIX MCCIEIOBAHUN U TEXHOJOTHMUECKUX
pa3paboToK.

2. Hayuuts onenuBath 3QPEKTUBHOCTD KATATUTUUYECKUX CHUCTEM; OCYIIECTBIIATH MOIO0D
anmapatypbl Ha OCHOBAaHMM KHHETHYECKHUX [JaHHBIX M CKOPOCTH IIpoliecca; IPOBOJIUTH
PeLEenTypOCTPOCHNE U XMMHUKO-TEXHOJIOIMYECKHE PACUEThI; pa3padaTbiBaTh OU3HEC-MOJIEIH.

3. Hayuute mnpenctaBisiTh pe3ynbTaThl BBIIOJIHEHHON pabdoThl B BHUAE HAy4yHO-
TEXHUYECKUX OTYETOB, 0030pOB, HAyyHBIX [JOKJIAJ0B M NYyOJUKalUH C HCIOJb30BaHUEM

COBPEMEHHBIX BO3MOXKHOCTEN HH(POPMALIMOHHBIX TEXHOJIOTUH.

2. MecTto qucuuninnbl B crpykrype OIIOII BO

JlanHas gucuMiuiMHa (yueOHbIM Kypc) oTHocuTcst K bioky 1 «lucuummunsl (MOTyIIH)»
(OazoBas yacTsb).

Z[I/ICI_[I/IHJ'II/IHLI U IPAaKTUKH, HA OCBOCHUHU KOTOPBIX 6a3preT051 JaHHasg JUCHUIIINHA:
«XuUMHS ¥ TEXHOJIOTHS QJICMCHTOOPTaHNYCCKUX  MOHOMCPOB), <<MO)ICJ'II/IpOBaHI/Ie
TEXHUYCCKUX CUCTCM».

I[I/ICIII/IHJ'H/IHI)I " MPAKTHUKHU, JJIA KOTOPBIX OCBOCHHC I[aHHOI\/JI JUCHUITIINHBI H€O6XOI[I/IMO KakK
npeecTByoniee: «/{ononHuTenbHbIe I1aBbl OPraHNnYecKol XuMumn», «CoBpeMeHHbIE TEXHOIOTHU
MOJIY4YCHHUSA MOHOMCPOBY, ((FCTCpOFeHHBIﬁ KaTaJlu3 B TCXHOJOIMHM OCHOBHOI'O OPraHHUYCCKOIro H
HEePTEeXUMHUYECKOTO CcHHTe3a», <«lIpom3BoACTBEHHass IMpakTHKa (HAYYHO-HCCIE0BATENIbCKas
pabota) 2.



3. [InanupyemMble pe3yJbTaThl 00yUYeHHUs

dopmMupyembie U

I/IH)II/IKaTOPLI JOCTHIKCHUSA

KOHTPOJINpYyeMble . I[InanupyemMble pe3yJbTaThl
po-Tpy KOMIIeTeHI Ui Py pesy
KOMIIeTeHIINH o0y4eHust
(Koa 1 HAaMMEHOBaHUE)
(Ko 1 HAUMEHOBAHME)
[IK-2 - ToroB k mowucky, | [1IK-2.1. Nwmeer | 3HaTh:
o0paboTke,  aHanM3y ¥ | IPAKTHYCCKHIA OTIBIT | — paBUIIa MIPOBEICHUS
CUCTeMaTU3alNH HAy4YHO- | IPUMEHEHHS] TMPOTPAMMHBIX | TATEHTHOTO MOKMCKA C BHISIBICHUEM
TEXHUYECKONH WH(GOpMALUU | CPEICTB NIl  pacyeToB W | HanOoiee OMU3KUX TEXHUYCCKUX
o TeMe  HCCIeNOBaHus, | 00pabOTKH pelIcHuH, 00paboTKu
peleHus HECTAHJIAPTHBIX | SKCIICPUMEHTAIBHBIX JTAHHBIX | HHQOPMAIMOHHBIX JAHHBIX B BUJE
3aJa4, OCHOBaHHBIX HAa |B  O0JIaCTH  XUMUU U | QaHAIUTUYECKUX 0030pOB

MpuHOUIIax MOACIIMPOBAHUA
TEXHUYECKUX CHCTEM,
BbIOOPY METOJMK U CpEICTB
peleHus 3agadd B 00J1acTH
XHUMHHU n TEXHOJIOI'NHU
OCHOBHOI'O OPraHMYECKOro M
He(pTEeXMMHUYECKOTO CUHTE3a

TEXHOJIOTUHU OCHOBHOT'O
OpPraHUYeCcKOro u
He(pTEXMMHUUYECKOTO CHHTE3a,
KOMIIbIOTEPA KaK CpelCcTBa
yIpaBiaeHUs rpa@uuecKkod U
TEKCTOBOM  uHpopMaruei,
0a3amMM JTaHHBIX

YMers:
— pa3pabarpiBaTh W BECTH 0a3bl
AKCIIEPUMEHTATBLHBIX JTaHHBIX,

MPOU3BOJUTh TMOUCK METOIUK U
CPE/ICTB M3MEPEHHS ISl PEHICHUS
HAyYHO-UCCIIEeIOBATEeNIbCKHUX 3a7ad,
BBITIOJHSATH MOJIETUPOBAHUE
KaTaJUTHYECKUX MPOIIECCOB

Bnanets:

— MaTeMaTHYECKUM ammapaToM JJis
CTaTUCTHYECKOM 00paboTKu
AKCIIEPUMEHTAIbHBIX JaHHBIX,
pacyera OmMMOOK H  BBIBOJA
aHAJIMTUYECKUX YpaBHEHUN

[1K-2.2. PaboTaer ¢ Hay4dHO-
TEXHUUECKON HHOpMaIuei
B  obOmacth  XUMUHU H
TEXHOJIOTHH OCHOBHOTI'O
OPraHUYECKOro "
HEe(PTEXMMHUUYECKOTO CHHTE3a
c WCIIOJIb30BAHUEM

3HaTh:

— OCHOBHBIE TpeOoBaHUS
nH(popManMoOHHOW 0e30MacHOCTH,
B TOM qrcie 3aIIUTHI
roCyJ1apCTBEHHOM TAHBI B

00JIaCTH KaTajiu3a B XUMHYECKOM
TCXHOJIOTHNH

WH(OPMALIMOHHBIX U CETEBBIX | YMETH:
TEXHOJIOTUH C COOJIIOJCHUEM | — aHAIM3MPOBATh TEXHUYECKYIO
OCHOBHBIX TpeOOBaHUH | TOKYMEHTAIIUIO u oTOUpaTh
MH(OpPMaLOHHON HEOOXOIUMBIE U JIOCTaTOYHbIE
0e30macHOCTH, B TOM 4YHCJE | HCXOJHbIE JAHHbIE 10  TEMe
3aUTBI  TOCYAAPCTBEHHOM | MCCIEI0BAHUS
TaHBI Bnaners:
— MeToJaMH BBIOOpa METOJUK H
CPEeICTB  pelIeHus  3aJa4d B
obracT Karajgu3a B XUMHYECKOU
TEXHOJIOTUHU
[1K-3 - Criocoben | ITK-3.1. YyactByer B | 3HaTh:
UCIIONIb30BaTh COBPEMEHHBIE | IPOBEICHHUH HAyYHBIX | — YCTPOWCTBO, Ha3HAUYCHUE U
npuObOpel W METOJUKH, | UCCIICIOBAaHUA B 00JIACTH | MPUHIMIT PabOThl  COBPEMEHHBIX
OpPTaHU30BBIBATH MIPOBEICHUE | XUMHUH u TEXHOJOTHH | aHATUTHYECKHIX puodopoB,
JKCIIEPUMEHTOB U | OCHOBHOTO OpPraHMYECKOIo U | MpaBuUiia aTTecTaluu U

obnactu
TEXHOJIOTHU

HUCIILITAHUN B
XUMHUH u

HEe(PTEXMMHUUYECKOTO CHUHTE3a
c UCTIOJIb30BaHUEM

AKKpPEIUTALIMN METOIUK KOHTPOJISI

VYMmern:




OCHOBHOTO OPraHH4ecKOro u
HEPTEXUMHUYECKOTO CHHTE3a,
MPOBOJIUTh UX OOpPabOTKYy H
AHATU3UPOBATH ux
pE3yNbTaThI, u3yJarb
CBOWMCTBA XMMHYECKOTO U
OMOXMMHYECKOTO CBhIPbSI U
MPOJYKTOB, TOMYyYEHHBIX Ha
UX OCHOBE

COBPEMEHHOTO — Npo(heCCHOHAIBHO HCIOJIb30BaTh

1a00paTOpHOTO COBPEMEHHOE Hay4yHOE u

00opy0BaHUs TEXHUYECKOe O00OpyJOBaHUE W
puoopHI, KOMITBIOTEPHBIE
IIPOrPaMMHBIE  CpelIcTBAa  JIA
MOJTy4YEeHUS u 00paboTKu
AKCIEPUMEHTAIbHBIX JAHHBIX,
OIIPEIEIATh CpPOKH CILYKOBI
ITPOMBIIIJICHHBIX KaTAJIM3aTOPOB.
Bnaners:
— METOJUKAMHU pacuera
3¢ (HeKTHBHOCTH Pa3IUYHBIX
KATaJIUTHYECKUX CHCTEM.

[1K-3.2. [Tpumensier | 3HaTh: (GHU3UKO-XMMUYECKHE

JITOPUTM IPAaKTUYECKUX | METOJIbl MCCIEOBaHUSA B OOJIACTH

JICUCTBUM TIpH IPOBEICHUM | KaTaJn3a B XUMHUYECKON

JKCIEPUMEHTOB U | TEXHOJIOTHH

UCTIBITAHUN B 00JIACTH XMUMUU | YMETh:

U TEXHOJIOTUH OCHOBHOTO
OpPTraHUYeCcKOTO "
He(TEeXMMHUYECKOTO CHHTE3a
C TpUMEHEHHEeM  (PH3HKO-
XUMHUYECKHX METOJI0B
UCCIIEJOBAaHUS

— MaTeMaTHYeCKH MOJICIHPOBAThH
IIpOLECChl U SBJIEHUS B o0iactu
KaTaim3a B XMUMHUYECKON
TEXHOJIOTUU

Bianers:
— HaBbIKaMU BBITIOJTHEHUS
TEXHUYECKUX M TEXHOJOTHYECKHX
pacy€ToB

[1K-3.3. Hcnonssyer
TEOPETUYECKHE 3HaHWS W
SKCIICPUMCHTAJIbHBIC HABBIKH
JUIs CaMOCTOSITEIILHOTO
IJIAaHUPOBAHUA U MTPOBCACHUA
JKCIepUMEeHTa B  o0jacTu
XHUMHHU n TEXHOJIOIUHN
OCHOBHOT'O OpPraHMYECKOro U
He(pTEXMMHUYECKOTO CHHTE3a,
aHamu3za ©  ohOpMIICHUS
MOJIYYCHHBIX PE3YJIbTAaTOB

3HaTh:

- METO/IBI POBEJCHUS
DKCIIEPUMEHTA B 00JIACTH KaTajan3a
B XMMHYECKOI TEXHOJIOTUU

YmerTs:

— CaMOCTOSITeNIbHO MPUOOPETaTh
3HAaHUs, 0000IaThL OTEYECTBEHHBIN
U 3apyOexHBId OMBIT B O0NacTH

KaTanu3a B XUMHYECKOH
TEXHOJIOTHHI

Bmanets:

- HaBBIKAMH aHaIu3a u
odopmiIeHUs pe3yJIbTaToOB

9KCIICPUMCHTA B 00JacTH KaTajan3a
B XMMHUYECKON TEXHOJIOTHH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYILEro

Bun . KOHTPOJISA
Mopnyas (pa3nen) | y4deOHOM Ha"MeHOBamfe TEM 3ATTHH Cemectp Obnem, baanbl | MHTEpakTHB, 4.| (HAaMMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monynb 1.|JIex Jlexuusa Nel. Knaccudukamnms 2 2 - -
TepmoanHaMuyeckne KaTaJIMTHIECKUX MPOIIECCOB u
143 KUHETHYECKHE 0o0OpyJOBaHUE [UIl HUX OCYLIECTBICHMS.
ACTICKTHI B KaTaJIN3e TpeboBanus K KaTaJIMTHYECKUM
cucreMaM,  METOJbl  PEryJupOBaHMs
napaMeTpoB KaTaln3aTOpPOB.
Jla61 Jlaboparopnas pabortaNel 2 8 OT4YeT O BBIIIOJIHEHUH
Kartanutudeckne peakiuu nabopaTopHOi
paboThI
Jlex Jlexmmst No2. OCHOBHBIE TEXHOJIOTHUECKHUE 2 2 - -
Opolecchl,  HUAyHIME C  Y4acTHEeM
KaTaJIu3aTopoB. Karaimrnueckas
HelTpanu3anusi  BpeIOHbIX  BBIOPOCOB
XUMHYECKHX TIPOU3BO/ICTB.
JIa62 JlaGopatopHas pabotaNe3 AHanu3 2 8 - OT4er 0 BBINIOJHEHUHT
POM3BOJIUTEIFHOCTH W HWHTEHCHUBHOCTH nabopaTopHOI
KaTaJIMTHYECKUX MPOIECCOB Ha pPa3HbBIX paboTHI
KaTaJn3aTropax
IIp IIpaktnueckoe 3anstue Nel. OcCHOBBI H 2 2 - 4 OT4eT 0 BBIIIOJIHEHUH

METOJbl  IIOCTPOEHUE MaTEMATHYECKUX
MOJEJEH  KaTaIUTUYECKUX  IPOIECCOB
XAMHYECKON TEXHOJIOTHH.

MPaKTUICCKOT' O
3aaHusd




®opMbl TEKYILEro

Bun . KOHTPOJISA
Mopnyas (pa3nen) | y4deOHOM Ha"MeHOBamfe TEM 3ATTHH Cemectp Obnem, baanbl | MHTEpakTHB, 4.| (HAaMMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
IIp [TpakTueckoe 3aHATHE No 2. 2 2 - 4 OT4YeT O BHITIOJIHCHUH
MonenupoBaHie KHHETUKH TOMOT€HHBIX U MPAKTUYECKOTO
reTepPOreHHBIX KaTaJIUTUYECKUX PeaKIUii. 3aJaHMs
Cp W3ydeHue npoieHHOr0 MaTepuaia 2 54 - -
Monynb 2. Jlex Jlekmmss  Ne3. T'eTeporeHHBI  KaTaIus. 2 4 -
['eTeporeHHsbIi O6mue  nonoxenus.  [Ipaktuyeckas
KaTaJln3 peanu3alnys KaTaJUTUYECKUX IPOIECCOB.
MPOU3BOJICTBE. [IpoMbIITICHHBIE  KaTaaW3aToOpbl LIS
CEepOOYUCTKU IPUPOAHOTO rasa,
NepBUYHOTO  pUPOPMHHTA MeTaHa B
CHHTE3-Ta3.
JIa63 JlaboparopHas paboTtaNe3 [TonGop 2 8 OT4YeT O BBINIOJIHEHUH
ONTUMAIIBHBIX ~ PEXKHMOB  MPOTEKAHHUS nabopaTtopHoi
reTepOreHHOKaTaIUTHYECKOT O MPOLIECCOB paboThI
IIp IIpakTrHueckoe 3aHATHE Ne 3. 2 4 - 4 OT4er 0 BBIIIOJTHEHUH
Karanutnueckue IPOIIECCHI MPAKTUYECKOTO
OKHCITUTEITLHOTO JETUAPUPOBAHUS 3aJaHHs
MeTaHoJIa B popMasbIerul.
IIp IIpakTrHueckoe 3aHATHE Ne 4. 2 4 - 4 OT4eT O BBIIIOJIHEHUH
Karanuzaropsl u anmaparypHoe MPAKTUYECKOTO
opopmileHHE TIpoliecca HeNTpaIu3auu 3aJaHHsT
JIBIMOBBIX ra3oB aMMHMaYHOT O

IMPOMU3BOJCTBA.




®opMbl TEKYILEro

Bun . KOHTPOJISA
Mopnyas (pa3nen) | y4deOHOM Ha"MeHOBamfe TEM 3ATTHH Cemectp Obnem, baanbl | MHTEpakTHB, 4.| (HAaMMeHOBaHHe
(yuedHoli padoThI) u.
padoThI OLIEHOYHOI'0
Cpe/cTBa)

IIp [TpakTueckoe 3aHATHE No 5. 2 4 - 4 OT4YeT O BHITIOJIHCHUH
CoBpeMeHHBIE TEXHOJIOTUYECKUE MPAKTUYECKOTO
IPOLIECCHI o0e33apaKuBaHMs 3aJaHMs
dopmanbaeruacoaepKaImx abra3os.

Jla64 Jlaboparopuas pabotaNe4 I[lomyuenue 2 8 OT4YeT O BBIIIOJIHEHUH
KAHETHYECKUX XapaKTEPUCTUK PEaKIHH nabopaTopHOi
TepupUKAMM B IPHUCYTCTBUU Pa3HBIX paboThI
KaTaJIn3aTOpPOB

IIp IIpakTrueckoe 3aHATHE Ne 6. 2 4 - 4 OT4er 0 BBIIIOJHEHUHT
MaremaTuueckoe,  KHHETHYECKOE U IIPAKTUYECKOTO
KOMITHIOTEPHOE MOJICIIMPOBAHHE 3aJaHHs
OMOKaTAIMTHUECKUX MPOIIECCOB

Ip [TpakTrueckoe 3aHATHE Ne 7. 2 4 - 4 OT4er 0 BBINIOJIHEHUHT
Karanmutuaeckue TIPOIIECCHI MPAKTUIECKOTO
KPYIMTHOTOHHAXXHBIX arperatoB MOJy4YEeHHUs 3aJJaHMs
aMMHaKa.

ITp [Tpaktuyeckoe 3anarue Ne 8. Ilpomecc 2 4 - 4 OTueT o BBINOJIHEHUN
MTO - nmnepepaboTka MeTaHola B MIPAKTHUYECKOTO
OJIe(UHBI. 3aJaHus

IIp [TpakTrueckoe 3aHATHE Ne 9. 2 2 - 8 OT4er 0 BBINIOJHEHUHT
Kunkodazusie KaTaIUTHICCKUE MPAaKTUIECKOTO
npolecchl  Ha — OpuUMepe  HOJy4YeHHUs 3aJaHus

YKCYCHOM KHCITOTHI.




®opMbl TEKYILEro
Bu . KOHTPOJIA
o . HaumeHnoBaHue TeM 3aHATHH Oo0bem, P
Monpyas (pa3aen) | y4eOHoi . CemecTtp banabl | MHTEpakTuB, 4.| (HaAaMMeHOBaHUe
(yuedHoli padoThI) u.
padoThI OLICHOYHOI 0
cpeacTBa)

IIp [TpakTueckoe 3aHATHE No 10. 2 2 - 4 OT4YeT 0 BHINIOJIHCHUH
[TpoMbIICHHBIE KaTaanu3aTophbI MPAKTUIECKOTO
MOJIMMEPU3AIIH OJEPHHOB. 3a/laHus

CP W3ydeHue mpoieHHOT0 MaTepuaia 2 54 - - -

Kontpons |Iloaroroska k sK3amMeny

2 35.65
ITA DK3aMeH 2 0,35 - DK3aMeH
Hroro: 216 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanuzanuu y4eGHOTO Kypca TUCIHUILTNHBI HCIIOIB3YIOTCS CIEAYIOUIHE TEXHOIOTHH:

- TEXHOJIOTUS TPATULMOHHOIO OOy4YeHMs, BKJIIOYArOIas JIEKIHH, MPAKTHUYECKHE padoThl,
KOTOpBIE IIPEAIOIAraloT IIOCIEA0BATENbHOE M3JIOKEHHE Marepuana mnpenoaasareneM. Dopma
TEKYILLEro KOHTPOJI — OTYET 0 IPAKTUYECKUM padoTam;

- TEXHOJOTUs OOy4eHHUs C NMPUMEHEHHEM WHTEPAaKTUBHBIX (POPM, BKIIOUAIOIIAS JICKIIUH C
3JIEMEHTaMU AUCKYCCUH, C UCIIOJIB30BAHUEM TEXHOJIOTMM Pa3BUTHs KPUTUUECKOIO MBIILIICHHUS,

- TEXHOJIOTUSI MOJIYJBHOTO OOy4YeHHS, KOTOpas MpelyCMaTpUBaeT MPOBEACHUE 3aHATHH MpU
UCIIOJIb30BaHUM CIIEAYIOIUX (HOpM 00yUeHHS: MPAKTUUECKOE 3aHIATHE C PELICHUEM CUTYAl[MOHHBIX
3a71a4 U 00CYKIACHUEM PE3yJIbTaTOB AEATEIbHOCTH;

- M3y4EHHE TEOPETUYECKOrO0 Marepuaja AWCLUUIUIMHBI Ha JIEKIHAX C HUCIOJIb30BaHHEM
KOMIIBIOTEPHBIX U MYJIbTUMEAUMHBIX TEXHOJIOTUH.

6. MeToauuecKkue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

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

Pasznean, IMoxgpasaen, Tema
MOAYJIb
Moayasb 1. | Kinaccuduxanusi KaTaIMTUUECKUX MPOLIECCOB U 000PyIOBaHUE IS
TepmoanHamMuueckue U | uX ocyulecTBiieHus. TpeOoBaHMS K KaTAIUTUYECKUM CHUCTEMAM,
KMHETUYECKHE AaCIEKThl B | METOABI PETyJUPOBAHUS IApaMETPOB Karaau3aTopoB. OCHOBHbIE
KaTajiunse. TEXHOJIOTMYECKHE IPOLECCHI, UAYLIUE C YYaCTHEM KaTajau3aTopoB.
Karanutudeckass HeMTpanu3aius BpeIHbIX BHIOPOCOB XUMHUECKUX
IIPOU3BOJICTB.
Mopnyas 2. I'eteporennsiit  katanu3. OOmme mnonoxeHus. IIpakruyeckas
I'ereporeHHslii KaTajau3 B | peaM3alus  KaTAIMTUYECKUX  mpoueccoB.  [IpomblnieHHbIE
IIPOU3BOJCTBE. KaTaJIn3aTOpPbl Ul CEPOOYUCTKHM IPUPOLHOTO rasa, IMEPBUYHOIO
pudopMUHTa METaHa B CHHTE3-Ta3.

Moay.an 1. TepmoanHaMu4ecKHe 1 KHHETHYECKHE ACIIEKThI B KaTaJIn3e.

Y4eOHbIe BOIIPOCHI.

DneMeHTbl MOJIEKYJISIPHO-KHHETUYECKOW TeopuH Ta3oB. Teopusi akTUBHBIX CTOJIKHOBEHMM.
MoHoMounekysipHble 1 OUMOJEeKysipHble peakiui. OCHOBHBIE NOJOXKEeHU B KaTtanuse. [lonarus u
onpeneneHus. Teoprs MPOMEKYTOUHBIX COCIMHEHHM B KaTaau3e.

Meroanueckue peKOMEHAALUY 110 U3YYEHUIO TEMBI.

N3y4nB naHHBIA MOJTYJb, CTYICHT JOJIKEH:

HMMETH NIPEJCTABICHUE O COBPEMEHHOM KaTaJIn3€ U XUMUYECKON KMHETHUKE, KaTAIMTUYECKUX
npoleccax, peaJu30BaHHbIX HA MPEANPUATHIX 00IbIION XUMUU T. TONBATTH.

3HAMb:

o COBPEMEHHBIE METOJBbI M3Y4YEHUS IIOBEPXHOCTEM M KATAIUTUYECKUX HAHOYACTHII,
TpeOOBaHUS K KaTaIUTUYECKUM CHCTEMaM, METO/bl PEryJIHpOBaHUs MapaMeTpPOB KaTalu3aTOPOB,
CIOCOOBI 3YYEHUSI TOBEPXHOCTHBIX PEAKIMI M TEOPUIO TEUEHUSI pearupyromux ra3oB B MOPUCTHIX
KATAJIMNTUYECKUX CIIOAX.

J OCHOBHBIE€ TEXHOJOTHYECKHE MTPOLIECCHI, HAYIIHNE C yYaCTHEM KaTallu3aToOpOB;

o KaTaJIUTHYECKYI0 HEUTpaIu3aio BpeIHbIX BHIOPOCOB XUMHUECKUX MPOU3BOJICTB.
ymembp:

o OyeHueamy napamempsl HPOMbLULIEHHBIX KAMATUZAMOPO8;

o OPUEHTHPOBATHCS B TEXHUKO-KOMMEPYECKHX MPEIIOKEHHUSIX MPOU3BOAUTENEH

KaTAJIUTUYCCKUX CUCTEM C LECJIIBIO PCHICHUA CTOAIIUX IIEPEC ITPOU3BOJACTBOM Hp06HCM.




61a0emb HABLIKAMU:
J OUEHKU  COCMOAHUA  Kamaiu3amopa Ha  KOHKPEMHOM  XUMUYECKOM
npouszeoocmee;
J YIPaBICHUS KaTaIUTHYECKUM IIPOLIECCOM, HAIpPUMEpP, OKHUCICHHUEM METAaHOJIA B
(dopManbAeru Ha *Kejle30MOoIM0AeHOBOM KaTallu3aTope;
. 3arpy3Kd KaTadu3aTOPHOM CHUCTEMBl B TPYyOuUaThli pEaKTOp OKHCIUTEIHHOTO
JeTUAPUPOBAHMS METaHOJIA HAa ycTaHOBKe nonydeHus KOK-85.

ITpu ocBoeHMM TeMbI HEOOXOMMO:

® U3y4YuTh y4eOHBIH MaTepuan 1mo 0a30BBIM KATAIUTHYECKUM MPOILECCaM, pealn30BaHHBIX
Ha IPOMBIIUICHHBIX NPeanpUATUsX T. TonpsaTTH,

® aKIIEHTHPOBATh BHUMAHHE CTYJCHTOB Ha KMHETUYECKUX 3aKOHOMEPHOCTSIX B KaTalu3e U
POJIM aKTUBHPOBAHHOTO KOMITJIEKCA B YCKOPEHUH XUMHUECKUX PEAKIINH;

® BHINOJHHUTH 3aJ@HWE [0 COCTABJICHUIO MPUHIMITUAIBHON TEXHOJIOTHYECKOH CXEMBI
KaTaJIMTUYECKOTO TOyYSHHUsI CHHTE3-Ta3a B TPyOUaTOM PEakTOpe CO ChEMOM TEIUIa PEaKIInu.

® OTBETUTH HA KOHTPOJIHHBIE BOIPOCHI:

1. Knaccugukanus kaTaauTHYecKUX XUMHUECKUX POLIECCOB.

2. 3aBUCHUMOCTh CKOPOCTH peakluil oT TemnepaTrypsl. Kaxkyiascs sHeprus akTHBALUH.

3. buokaranus.

4. MexaHn3M  KHUCIOTHO-OCHOBHOIO  KaTaJiM3a M €r0  MCIOJb30BaHUE B
IIPOMBIIIJIEHHOCTH.

S. YpaBHEHHE CKOPOCTH PEAKIUI U NOPAIKHU PEAKIIUA.

6. Karanutuueckue peakiyuyu U TEpMOAMHAMUYECKOE paBHOBecHe. CHUHTE3 aMMHaKa.

1. XHMHYECKOE paBHOBECHE Il HEUJCAIbHBIX T'a30B.

8. N3otepmbl ancopOuuu Jlenrmiopa. AcconmatuBHas ancopOuus. JlucconnaTtuBHas
ancop6buus. KonkypeHnTtHas agcopOrus.

9. DHTpONUs, aBTOKATAIIN3, KOJIeOATEIbHBIC PEAKIINH.

10.  KuHeruka peakuui, KaTaaIu3UPyEeMbIX SH3UMaMHU.

11. Teopus nepexoIHbIX COCTOSIHUM AJI TIOBEPXHOCTHBIX PEaKIIHil.

12. KuHeTuka MOBEpXHOCTHBIX peakiuil. NHTepMenaHThl B TOBEPXHOCTHBIX pPEaKIUsX.

13. MHUKpOKMHETHYECKOE MOJICITHPOBAHUE!

-Cxema peakuy 1 BhIpaKEHUE Il CKOPOCTH pEaKLnu;
-OHeprusi akTUBALlMU U TOPSIIKU peaKLuu;
-Karanusarop cuHTe3a ammuaka B pabo4yMX yCIOBUSX.

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

15.  TpeGoBanus, mpenbsBisemMble K 3(pdekTuBHbIM KaranuzaropaMm. CTpyKTypa
METAJUIOB, OKCHJIOB, CYTb(HUIOB U HX MIOBEPXHOCTEH.

16.  TexHozorus mnosy4yeHuss HAHECEHHBIX KaTanu3aTopoB. Coocaxxaenue. mnpernanusi.
Honnblit 0OMeH.

17.  Karanuzatopsl 6€3 HOCUTENEH.

MeTtoanyeckue peKOMEHAAINH K BHINOJHEHUIO CAMOCTOSATEIbHOI padoThI:

1.M3ydeHne TEOpeTHYEeCKOro Marepuaja Mo H3y4aeMol TeMme, M3JI0KEHHOTO B y4eOHO-
METOANYECKOM MTOCOOUH.

2.Borpoch! 17151 CaMOCTOSITETEHOM pabOThI CTYIEHTOB

2.1.AnmnapatypHoe opopmIIeHHE Ipoliecca KOHBEPCUN HU3IIUX YIIIEBOJIOPOJOB C BOASHBIM
napoMm. [laccuBanust cepoil: CEJNEKTMBHOE OTpaBICHUE KaTajlu3aTopa MEpKalTaHaMH H
cynbpuIamMu.

2.2. Hocurenu karammzatopoB. KpemHeszem. Okcup amoMuHHUS. YTJIEPOIHBIE HOCHUTEIH.
DopMOBaHNME HOCUTEIIEH KAaTaau3aTopoB.

2.3. TectupoBaHue KaTanu3atopoB. JlecsATh 3amoBenel MO TECTUPOBAHUIO KaTaJIU3aTOPOB.
N3mepeHne akTHBHOCTH.



2.4 Metoabl UCCeI0BAHUS KaTaau3aTopoB.

2.5. [IpoMOTOpPBI 1 UHTUOUTOPHI KATATUTHYECKUX CUCTEM.

2.6. lleonutsl B KaTanuse.

3.IloaroroBka K ayaUTOPHBIM 3aHATHAM (TIPAKTUYECKUM, CEMHHAPCKHUM, J1abOpaTOpHBIM
paboTam) U BBINOJIHEHHE COOTBETCTBYIOIINX 3aJJaHU;

4.CaMOCTOSITEIPHOE TMPOYTEHHE, MPOCMOTp, MHTEepHET-pecypchl, MOBTOPEHHE Y4eOHOTO
Marepuana.

S5.IToaroroBka COOOIIEHMH, JOKJIAIOB, BBICTYIUICHHH HAa CEMHUHAPCKUX W IMPAKTHYCCKUX
3aHSITHSIX, TIOJO0P TUTEPATYPHI IO TUCIUTUTMHAPHBIM IIpodIIeMam

6.IIpakTrdeckass paboTa C pEHICHHEM IPHUKIATHBIX, PACYCTHBIX M CUTYaIlMOHHBIX 3aJ1ad,
00CyX/IeHUE Pe3yJIbTAaTOB ACATEIHLHOCTH.

7. IToaroroBka OTYETOB MO MPAKTHYECKUM paboTaMm.

Moayas 2. I'eTeporeHHblii KaTajau3 B IPOU3BOACTBeE.

VY4eOHble BOIPOCHI:

I'eTeporennsnii kartanu3. OOmme monoxxeHus. [IpuMepsl KaTaTUTHYECKUX MTPOMBIIIICHHBIX
MIPOIIECCOB.

MeTtoauyeckue peKOMEHAANUN 0 U3YYSHHUIO TEMbI

N3yuuB nanHyio TeMy, CTYJIEHT JOJIKEH:

MMETh MPEACTABJICHUE O PA3HOBHIHOCTSX IMPOMBIIIJIEHHOTO TOMOTEHHOT'O ¥ TeTEPOTreHHOTO
Karajan3a, MEXaHW3ME MPOTCKaHHs (PEPMEHTATHBHOTO, KHCIOTHO-OCHOBHOTO M JIPYTHUX BHJIOB
KaTajii3a, 0 COBPEMEHHBIX TEOPHSIX, OOBSICHSIONIMX KAaTaTUTHYCCKHE CBOMCTBA COCAMHEHUN M MX
BIIMSIHME HAa aKTUBAIIMOHHBIC MTApAMETPhl B YpaBHEHUH AppeHuyca.

3HaAMb:

® [IPOMBILIUICHHBIE KaTalM3aToOpbl JUIsI CEPOOYUCTKH MPUPOJHOTO Tas3a, MNEPBUYHOTO
pudopMUHTa METaHa B CHHTE3-Ta3, OKHUCICHHS MeTaHoia B (OpMaIbICTU], PA3JI0KECHUS
JTUMETUIIINOKCAHA B U30IPEH, KaTaJTUTHYECKOTO CKUTAHHS aMMHUaKa B OKCHJIBI a30Ta;

® YCTPOMCTBO M XaPAKTEPUCTUKHU KAaTATUTHUECKUX PEAKTOPOB;

o IPOMOTOPBI 1 UHTHOUTOPBI.

ymembp:

o 6vl0a6amsv NPAKMUYECKUE DPEKOMEHOAUUU O COCHOAHUW Kamaiusamopa u
4enecooopasHocCmu €20 3ameHbl;

J OLICHUBAaTh SKOHOMMUYECKYIO 3(P(PEKTUBHOCTh NMPUMEHEHUS] HOBBIX KaTaIUTUYECKUX

CHUCTEM C L ECJIBIO I/IHTGHCI/I(bI/IKaHI/II/I MMPOU3BOACTBA U CHUKCHHA BEPOATHOCTH BOBHUKHOBCHUA ycC.
6/1a0emb HABLIKAMU:

° MIPUMEHEHUS HA MPAKTUKE 3HAHUU IO YNPABIEHUIO KOHKPETHBIM KATAIUTHYECKUM
IIPOLECCOM;

J pPa3pabOTKH MEPONPHUITHI O B3aMMOJICUCTBHUIO C TOCYIaPCTBEHHBIMHU CITy:KOaMu B
00J1aCTH SKOJIOTHYECKOM, MPOU3BOICTBEHHOM, TIOKAPHOM O€30TaCHOCTH, 3aITUTHI B YPE3BBIYANHBIX
CUTYyalHsIX;

[Ipu ocBOCHMM TEMBI HEOOXOUMO:

®U3yUUTh Y4YEOHBI MaTepuall, pacCMOTPETh MEXaHHW3M KOHKPETHOTO KaTaJTUTHYECKOTO
mporiecca, €ro ammapaTrypHoe OQOpMJICHHE, MEpONPHUATHS 10 OOCCIICUCHUIO HAJIS)KHON
IKCILTyaTalui 000pYyIOBaHUS,

® AKIICHTHPOBAaTh BHUMAHUE Ha MEPOMPUATUAX TIO0 OOECICUCHHIO TIOXKApHOH U
9KOJIOTHYECKOM 0E30MaCHOCTH 00HEKTA;

e BBINIOJHUTH 3aJ[aHKE MO0 pacdyeTy o0beMa 3arpy3Kd KaTaau3aTopa, Hampumep, B TPYObI
neuyn pudOpMHUHTA arperara MeTaHoa;

® OTBETUTH HA KOHTPOJbHBIE BOTIPOCHI:

1 IIpouecc kaTaIuTUYECKOW KOHBEPCUM IPUPOAHOIO I'a3a ¢ BOASHBIM IIapOM.



AmnmapaTypHoe opopMIIeHHE MTpoliecca TapoBOi KOHBEPCHUHU YTIIEBOJIAOPOIOB.
[TpodunakTuka moxxkapHoi OMACHOCTH KaTaTUTHYECKUX PEAKTOPOB.
KaranuzaTops! /Ui IpoBeIeHUS IpoLEcca TApOBOM KOHBEPCHUU METaHa.
Peakuuu ¢ yyactuem cuntes-rasza. [lonyuenue mertanosa. OCHOBHBIE MTOHSTHS ITpoOLIECCa.
Kunernyeckue u TepMOAMHAMMUYECKHE IapaMeTphbl MOJIY4YEHHs] METaHOJa Ha MEIHO-
[IUHKOBOM KaTaJlu3aTope.

'opu3oHTanbHBI peakTop KpYNMHOTOHHAKHOTO arperara MeraHoja. JlocTouHcTBa U
HEJOCTAaTKHU.

7 [Tpouecc nonydyenus xuakoro tomusa (peakuus Gumepa-Tpornia).

8 [IpuHuunuanbHas TEXHOJOTMYecKas cXeMa TIOJy4YeHHs aMMHaka [0 peaKIHH
["abepa.

9.B0o306HOBIIsIEMbIE HCTOUYHUKH SHEPTUU. BoIOpOa 1 TOTITUBHBIEC SJIEMEHTHI.

10. Karanuzatopsl okucieHus: MetaHoja B (Gopmanbaerug. KonBepcus M CEIeKTHBHOCTD
nporecca.

11.TexHonornyeckue aceKThl MOJIy4EHUs JKEIe30MOINOI€HOBOr0 KaTajln3aTropa.

12.Kartanuzaropsl Llurnepa—Hatra (TUBA) B mpon3BOACTBE CHHTETHYECKUX KayuyKOB.

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

14.CtpykTypa 3agad ¥ MEPONPHUATHII IO COBEPUICHCTBOBAHUIO  3(h(HeKTUBHOCTU
KaTaJI13aTOpPOB B a30THOM MPOMBIIIIEHHOCTH.

OO WN

MeTtoauueckie peKOMEHIalluU K BHIIIOJHEHUIO CAMOCTOSITEIbHOM pabOThI:

1.3y4yeHune TeopeTHdyeckoro marepualia Mo H3y4yaeMoil TeMe, U3JI0KEHHOTro B y4eOHO-
METOAMYECKOM TTOCOOUH.

2.Bormpock! a5 caMOCTOSITENEHOM pabOThI CTYIEHTOB

2.1. TexHonornyeckuil periaMeHT MoJydeHus KapOamMuaohopMaabAeruIHOr0 KOHIIEHTpaTa
B [TAO «TonpsaTTHazoT.

2.2 IlpombllluieHHAs yTUIIN3alKs OTPaOOTaHHBIX KaTalu3aTOpPOB IMPOU3BOJICTBA aMMHUaKa U
METaHoJja.

2.3.AnmapatypHoe opopMIIeHHE CEPOOUUCTKH MTPUPOTHOTO Ta3a.

2.4. Yrunuzanus Teria KaTAIUTHYECKUX dK30TEPMUUECKHUX IIPOLIECCOB.

2.5.MonuTopuHr Oe3aBapHitHOM OJKCIUTyaTalluk KaTaJUTUYECKUX PEAKTOPOB OKHUCICHUS
MeTaHoJa B popMallbIeru/l U HeTpanuzanuu (GopMaabAeruacoaepKaliero abrasa.

2.6.Pacuer mpenoxpaHUTENbHOM MeMOpaHbl Ui MPEeIOTBPALLEHUS Pa3pylIeHUs armapara
OKHUCJICHHS MeTaHoJa B (pOpMaNbJIeTH/l U BOSHUKHOBEHUS TOXKapa.

2.7 Karanutnueckasi THIPOOUNCTKA HEPTENPOIYKTOB.

3.IloarotoBka K ayJUTOPHBIM 3aHITHSIM (MIPAKTUYECKHM, CEMHUHAPCKUM, JTaOOpPaTOpPHBIM
paboTaM) 1 BBITIOJIHEHHE COOTBETCTBYIOIINX 3aJaHUN;

4.CaMoCTOSITENTbHOE TPOUYTEHHE, MPOCcMOTp, WHTEpHET-pecypchbl, MOBTOpPEHHE Y4eOHOro
MaTepuaia.

5.IToaroToBka COOOLICHHM, IOKIAN0B, BBICTYIUIEHHH HAa CEMMHApPCKHX U MPAKTHYECKUX
3aHATHUAX, TOAOOP JUTEPATYPhl IO JUCIUIUIMHAPHBIM IpodieMam

6.IIpakTudeckas paboTa Cc pelieHHEM NPUKIATHBIX, PACUCTHBIX U CUTYallMOHHBIX 3ajad,
00CyXJIeHUE Pe3yNbTaTOB JAEITEIbHOCTH.

7. IloAroToBKa OTYETOB MO MPAKTHUECKUM paboTaM.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
[1K-2 Bonpocul k sxkzameny Ne 1-40
2 [K-3 Omuémbl 0 6bINOTHEHUU NPAKMUYECKUX

3a0anu Ne 1-10

Omuem o 6binoHeHUU 1a00PAMOPHBIX
pabom Nel-4

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1. CobecenoBanue (OTYETHI O BBIIOJTHEHUH MPAKTUICCKUX PAbOT)
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

TunoBoii(bie) mpuMep(bl) 3a7aHusI(Hid)

IIpakTuyeckoe 3ansiTue Nel.
OcCHOBBI 1 MeTOABI NOCTPOCHUSI MATEMATHYECKUX MO/IesIell KaTaTUTHYeCKUX IPOLeccoB
XHMHUYECKOH TEXHOJIOTHH.

3agaHme: COCTaBUTh TEPMOAMHAMHYECKOE  OMNMCAHUE  DHEPreTHUYeCKHX  OaphepoB
HEKATaJUTUYECKON U KaTAIUTUYECKOW PEAKIH MEPBOTO MOPSIKA.

B kauectBe 0a30BOro Impeiaraercsi B3ATh YypaBHEHHE AppeHHyca U MPEeATIOKHUTh
NPUMEHUTEIBHO K HEMy TEpPMOJMHAMHYECKOE OINHCAaHWE JHEpPreTHUYecKux  OapbepoB
HEKaTaIUTUYECKON U KaTaIUTUYECKON peakluii IEPBOro NOpsaKa.

Kputepun onenkn:

- «3a4TEHO» BBICTABISETCS CTYACHTY, €CIIM OTYeT OPOPMIIEH B COOTBETCTBUU C TpPeOOBaHUSIMH,
YKa3aHHBIMH B y4e€OHO-METOJIMYECKOM IOCOOUM, CenaHbl HeoOXOoauMmbie BBIBOIBI. CTyneHT
MPaBUJIILHO OTBEUYAET Ha JBA KOHTPOJBHBIX BOIIPOCA.

- «HC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIN PACUCT IIPOU3BCIACH C OIJ_II/I6KaMI/I, HC B COOTBCTCTBUHU
C Tpe6OBaHI/I5IMI/I, YKa3aHHbIMU B y‘Ie6H0-MeTOHI/I‘IeCKOM HOCO6I/II/I, CTYACHT HC€ B COCTOSHHU
IMPOKOMMCHTHUPOBATL X0 paGOTBI " €€ PC3YyJIbTAaThl, OTBCTUTH Ha KOHTPOJILHBIC BOITIPOCHI.

IIpakTnyeckoe 3ansaTue Ne2.
MOZIeJII/IPOBaHI/Ie KHHETUKH TMOMOI'C¢HHBIX U I'€TCPOTr€HHbBIX XUMHYE€CKUX peammifl.
3agaHue: COCTaBUTh MOJIEHM KMHETUKU TOMOTE€HHBIX U T€TEPOTreHHBIX XMMUYECKUX PeaKIuil.
B kauecTBe TOMOTr€HHBIX XUMUYECKUX PEaKLUN MOTYT OBITh PACCMOTPEHBI:
-KaTaJu3upyeMoe aTOMaMH XJI0pa pa3sio’keHHe 030Ha B cTpaTtocdepe;
-[IOJTydeHHEe YKCYCHOM KHCIOTBI W3 METaHOJda W OKCHIAa YIJIepoAa B IPUCYTCTBHHU
PYTEHHMEBOTO KaTajan3aTopa
[TpumepaMu reTeporeHHbIX KaTATUTHIECKUX PEaKIUii MOTYT OBITh pACCMOTPEHBI:
-OKHCJICHHE METaHOJa B MypPaBbHHYIO KUCIIOTY B PEaKTOPE MOJIOYHOT0 THIIA;

-HeWTpanu3anus (opMalbACTHICOIEPKAIIETO adra3a B PeakTope OKUTa Ha TUIATHHOBOM
KaTaJIn3aTope.




Kputepun onenkmn:

- «324TCHO» BBICTABISIETCS CTYACHTY, €CIIM OTYET O(POPMIICH B COOTBETCTBHU C TPEOOBAHUSIMH,
yKa3aHHBIMH B y4eOHO-METOJMYECKOM MOCOOWH, CciellaHbl HEOOXOIuMble BBIBOJBL. CTYACHT
MPABUJILHO OTBEYACT HA JIBA KOHTPOJBHBIX BOMPOCA.

- HE 3aYTE€HO» BBICTABJISICTCS CTYJICHTY, €CIIM pacyeT MPOU3BE/ICH C OMMOKaMH, HE B COOTBETCTBUH
C TpeOOBaHUSMH, YKA3aHHBIMH B Y4E€OHO-METOIUYECKOM IOCOOWH, CTYIEHT HE B COCTOSHUU
POKOMMEHTHPOBATh X0 PabOThI U €€ Pe3yJIbTaThl, OTBETUTh Ha KOHTPOJIBHBIC BOTIPOCHI.

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

33}13111/16: OIITUMM3 ALl TEXHOJOTHYECKOM CXCMbI, pacdeT TCIlIa XUMUYECKOU pcaKkuuu,

COCTaBJIEHHE MaTepHAIbHOTO OanaHca JaHHOW CTaJAuu MoyydyeHus: hopMainHa.
Kpurtepun onenku:

- «3a4TEHO» BBICTABISETCS CTYACHTY, €CIIM OTYET OPOPMIIEH B COOTBETCTBUU C TPeOOBAHUSIMHU,
YKa3aHHbBIMU B y‘~IC6HO-MCTOI{I/I‘-IeCKOM HOCO6I/II/I, CACIaHbl H€O6XOI[PIMBIG BBIBOJHI. CTYILCHT
MIPABHJILHO OTBEYAET Ha JIBA KOHTPOJBHBIX BOMPOCA.
- «HC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIM PACUCT IPOU3BECACH C OIHI/I6KaMI/I, HE B COOTBCTCTBHUU
Cc TpeOOBaHUAMH, YKA3aHHBIMH B Y4E€OHO-METOJIWYECKOM IOCOOUH, CTYJEHT HE B COCTOSHUU
IMPOKOMMCHTHUPOBATH X0 pa6OTI)I H €€ PE3YyJIbTaThl, OTBCTUTh HAa KOHTPOJIbHBIC BOIIPOCHI.

IIpakTnueckas padora Ne4.
KaranuzaTopsl 1 annaparypHoe ogopMiIeHHEM NMPoIecca HeHTPAIN3aluu IbIMOBBIX
ra3oB aMMHA4YHOI'0 IPOM3BO/CTBA.
3aganue: BHIOOp KaTalu3aTopa U BOCCTAHOBUTEIILHOW CHCTEMBI, alnaparypHoe opopMmileHHe
KaTaJIUTUYECKOr0 TIpoliecca MO TEXHOJOruu Jlemiokc, cocTaBleHME MaTepHaIbHOTO U
HHEPreTUYECKOro OallaHCOB MPHU 33aHHON CENIEKTUBHOCTH Ipolecca.

Kpurepun onenkmn:

- «3a4TEHO» BBICTABISETCS CTYACHTY, €CIIM OTYeT OPOPMIIEH B COOTBETCTBUU C TPeOOBaHUSIMH,
YKa3aHHBIMH B y4e€OHO-METOJIMYECKOM IOCOOMH, cliejaHbl HE0O0XoauMble BBIBOABI. CTyaeHT
MPaBUIILHO OTBEUYAET Ha JBAa KOHTPOJBHBIX BOIIPOCA.

- «HE 3aUTEHO» BBICTABIISIETCS CTYJEHTY, €CJIM PacdeT MPOU3BE/ICH C OIIMOKaMH, HE B COOTBETCTBUU
C TpeOOBaHUAMH, YKA3aHHBIMH B Y4E€OHO-METOIUYECKOM IOCOOUH, CTYJEHT HE B COCTOSHUU
MIPOKOMMEHTHUPOBATH X0 pabOTHI U €€ pe3yJabTaThl, OTBETUTh HA KOHTPOJIHHBIC BOITPOCHI.

IIpakTHyeckas: padora NeS.
CoBpeMeHHBIC TEXHOJOTHYeCKHe NMPonecchl 00e33apaKuBaHUA
dopmanbaernacoaepkamux adrazos.
3agaHue: PacCMOTPEHUE TEXHOJIOTUYECKOW CXEeMbl M ammaparypHoro odopMieHHUs y3ia
ounctku ¢. FORMOX ¢ nmpuMeHeHneM IMJIaTHHOBOTO TPaHyJIMPOBAHHOTO Kataiausaropa. Pemenue
3a/1a4 MO MOJIIEPKAHMIO 3aJaHHON TEMIIEPATYPhl B PEAKTOPE MOJIOYHOIO THIIA.

Kpurepun onenkmn:
- «3aUTEHO» BBICTABIISICTCS CTYIEHTY, €CIH OT4eT O(OPMIIEH B COOTBETCTBUU C TPeOOBaHUAMH,

YKa3aHHBIMH B y4e€OHO-METOJIMYECKOM IOCOOMM, CcenaHbl HeoOXoaumbie BBIBOIBI. CTyneHT
MPaBUIILHO OTBEUYAET HA JBA KOHTPOJIBHBIX BOIIPOCA.



- «HC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIM PACUCT IMMPOU3BCACH C OH_II/IGKaMI/I, HEC B COOTBCTCTBUU
C Tpe6OBaHI/IHMI/I, YKa3aHHbIMHU B y‘le6HO'MeTOI[I/I‘ICCKOM HOCO6I/II/I, CTYACHT HC€ B COCTOSHHHN
IMPOKOMMCHTHUPOBATL X0 pa60TBI H €€ PE3YJIbTAaThl, OTBCTUTH Ha KOHTPOJIbHBIC BOITPOCHI.

IIpakTnyeckas 3agaua Ne6.
MaremaTu4eckoe, KHHETHYECKOE H KOMIIBIOTEPHOE MOJAEJIHMPOBAHHNE
OMOKATAJTUTHYECKHX NPOLECCOB.
Onpenenenne 3Ha4eHUsT KOHCTaHTHl MUXainca U 3Ha4€HUSI MAKCUMAJIBHOM CKOPOCTH BCEMH
BO3MOXHBIMH METOJaMHU Ui pEakIMM THAPOJH3a MeTuiaoBoro s>¢upa N-amermn — L-anmuna,
KaTaJIU3UPYEMOro 0L — XUMOTPUIICUHOM C MCIOJIb30BaHUEM HCXOIHBIX JAHHBIX.

Kpurepun oneHku:

- «Ba4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIM OTYCT O(I)OpMJ'IeH B COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I,
YKa3aHHbBIMU B y‘~IC6HO-MCTOIH/I‘-IeCKOM HOCO6I/II/I, CACIaHbl H€O6XOI[I/IMI)IG BBIBOJFBI. CTYILCHT
IMpaBUJIbHO OTBCYACT Ha JABAd KOHTPOJbHBLIX BOIIPOCaA.

- «HC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCJIM PACUCT IIPOU3BECACH C OIHI/I6K3MPI, HE€ B COOTBCTCTBHUH
C TpC6OBaHI/IHMI/I, YKa3aHHbIMU B y‘Ie6HO'MeTOI[I/I‘leCKOM HOCO6I/II/I, CTYACHT HC B COCTOSHHU
IMPOKOMMCHTHUPOBATH X0 pa6OTI)I H €€ PE3YJIbTAaThl, OTBCTHUTH HAa KOHTPOJIbHBIC BOIIPOCHI.

IIpakTHyeckas 3agaya Ne7.
KaraiuTuyeckue npoueccbl KPYNHOTOHHAKHBIX arperaToB MOJIyYeHHs] aMMHaKa.
Ilosryuyenne cuHTe3-ra3a B Ne4u puOPMHHTIA.
3aganme: pacueT — TOATBEpXKJIEHHE O€30MacHOM SKCIUIyaTalldd  KaTaIUTHYECKUX
PCAKIIMOHHBIX pr6 IIpHU TOBBIMICHHBIX TEMIICpaTypax W JaBJICHUAX C YUYCTOM )IJ'II/ITGJ'ILHOI\/'I
IIPOYHOCTH CTAJIM ayCTEHUTHOIO KJIacca.

Kpurepun onenkmn:

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

- «HE 3aUTEHO» BBICTABIISIETCS CTYJIEHTY, €CJIM PacdeT MPOU3BE/ICH C OIIMOKaMH, HE B COOTBETCTBUU
Cc TpeOOBaHUAMH, YKA3aHHBIMH B Y4e€OHO-METOIWYECKOM IMOCOOMH, CTYIEHT HE B COCTOSHUU
MIPOKOMMEHTHUPOBATH X0 pabOTHI U €€ pe3yJabTaThl, OTBETUTh HA KOHTPOJIbHBIE BOITPOCHI.

IIpakTHyeckas: padora Ne8.
IIpouecc MTO — nepepadoTka MeTaHoJ1a B 0J1e(pHHBI.
3aganue: BBHIOOP TEXHOJOTUYECKOW CXEMBI KaTaJTUTHYECKOTO TPOIECcCca, BKIIOYAIOMIEH
peakTop/pereHepaTop, COCTaBIEHUE OJIOK-CXEMBI IO PA3/IEICHUIO YIIIEBOIOPOJIOB.
Mertanon-ceipet — cmech CoHa, CsHes, C:Hs, CsHs, H2O—kxommpumupoBanue u
ra3zo(pakIMOHUPOBAHHUE.

Kpurepun onenkmn:

- «3a4TEHO» BBICTABISIETCS CTYACHTY, €CId OT4eT O(POPMIIEH B COOTBETCTBHM C TPEOOBAaHUSIMHU,
YKa3aHHBIMH B Y4eOHO-METOJMYECKOM IOCOOWH, CHeIaHbl HEOOXOJuMble BBIBOJLL. CTyIeHT
MPAaBUJILHO OTBEYAET Ha JIBA KOHTPOJHHBIX BOMPOCA.

- «HE 3a4TEHO» BBICTABJIACTCS CTYJCHTY, €CJIM pacueT MPOU3BEICH C ONMOKaMH, HE B COOTBETCTBUHU
C TpeOOBaHUSAMH, YKA3aHHBIMH B Y4€OHO-METOIUYECKOM IOCOOWH, CTYIEHT HE B COCTOSHUU
MIPOKOMMEHTHPOBATH X0 paOOTHI U €€ Pe3yJIbTAThl, OTBETHTHh Ha KOHTPOJIbHBIE BOIIPOCHI.



IIpakTnueckas padora Ne9.
KuakodazHbie KATAIUTHYECKHE NPOIECCHI HA IPUMepe MOJIyYeHusl YKCY CHOM
KHCJIOTHI.
3agaHMe: COCTaBJCHHME NPUHLIMIHAAIBLHOW TEXHOJIOTMYECKOM CXEeMbl, BKIIOYAOIIEH
MOJyYeHHE CHHTE3-Tasza B Me4yu pu(opMuHTa, paseicHre BOI0poia U OKCHUA yIiiepoJa U CUHTE3
YKCYCHOM KHCJIOTHI Ha PyTeHHEBOM KaTaju3aTope. MarepuanbHblii OanaHc mporecca.

Kpurepun oneHku:

- «Ga4YTC€HO» BBICTABJIACTCA CTYACHTY, €CJIHM OTUYCT O(l)OpMJ'IeH B COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I,
YKa3aHHbBIMU B y‘-Ie6HO-MeTOI[I/I‘-IeCKOM HOCO6I/II/I, CACIaHbl H€06XOI[I/IMBIG BBIBOJBI. CTYILCHT
IMPpaBUJIbHO OTBEYACT HA ABA KOHTPOJBbHBIX BOIIPOCA.

- «HC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIM PaCyCT IIPOU3BCIACH C OHII/I6KaMI/I, HE B COOTBCTCTBUU
C TpC6OBaHI/IHMI/I, YKa3zaHHbIMU B y‘le6HO'MeTOI[I/I‘{eCKOM HOCO6I/II/I, CTYACHT HC B COCTOSHHU
IMPOKOMMCHTHUPOBATH X0 pa60Tm H €€ PE3YJIbTAaThl, OTBCTUTH Ha KOHTPOJIbHBIC BOIIPOCHI.

IIpakTnyeckas 3agaua Nel0.
IIpoMpbIIIEHHBIE KATAIM3ATOPBI MOJIMMEpPH3alNHU 0J1e()UHOB HA PUMepe MoJIyYeHHUs!
uuc-1,4-noauunsonpena.
3agaHme: onucaHue MexaHU3Ma mpolecca, TpeOOBaHHE K KaueCTBY ChIPhEBBIX KOMIIOHEHTOB,
MOJIEKYJIIPHBIE ITapaMeETPhl MOJIYYaeMOro KaydyKa, Je3aKTUBAlUA KaTAIUTUYECKOr0 KOMILIEKCa U
Jiera3anys noJiMMepu3ara ¢ pereHepanueil H30IeHTaHa — pacTBOPUTEIIS.
Cocrasienue HpHHHHHHﬁJ’ILHOfI TEXHOJOTHYECKOM CXEMBEI.

Kpurepunu onenkmn:
- «3a4YT€HO» BBICTABJISIETCS CTYAEHTY, €CIIM OTYET OPOPMIIEH B COOTBETCTBUU C TPeOOBaHUSIMH,
yKa3aHHBIMH B y4eOHO-METOJMYECKOM M0coOuu, cienaHbl HEoOXoauMmble BbIBOABL. CTYyAEHT
IIPaBUJIBHO OTBEYAET Ha JIBa KOHTPOJBHBIX BOIMpPOCA.
- «HE 3aYTE€HO» BBICTABJIAETCS CTYJIEHTY, €CIM pacyeT MPOU3BE/IeH ¢ OIMOKaMH, HE B COOTBETCTBUU
¢ TpeOOBaHMAMH, YKa3aHHBIMM B Y4e€OHO-METOJIMYECKOM ITOCOOMH, CTYJIEHT HE B COCTOSHUU
IPOKOMMEHTHPOBATh X0/ PabOThI U €€ Pe3yiIbTaThl, OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI.

Tembl NucbMeHHBIX padoT ( HE IPEAYCMOTPEHBI)

7.3. OueHoYHbIe CpeacTBa AJs NMPOMEXKYTOYHOH aTTECTAIMUA O HTOraM OCBOEHUSsI
AMCUUILIMHBI

7.3.1. Bonipochbl K IPOMEKYTOYHOM aTTeCTALIUHA

Cemectp 2

Ne

=
=

Bomnpocsl K 3k3aMeHy

OJIEMEHTBI MOJ'ICKyanpHO-KHHCTH‘-ICCKOfI TCOPHHU T'a30B.

Teopust aKkTUBHBIX CTOJIKHOBEHUH.

MoHoMoJIeKyIsIpHbIE U OMMOJIEKYJIIPHBIE PEAKIIH.

CTaTuCTUYECKUH acCEKT TEOPHH AKTUBUPOBAHHOTO KOMILJIEKCA.

TepMonrHaMuYecKuil acCeKT TEOpUH aKTHBUPOBAHHOT'O KOMILIEKCA.

OcHOBHBIE TT0JIOKEHHS B KaTtanuse. [lonsatus u ONpCACIICHUA.

~Njo|gl~wiNkF g

Teopust MPOMEKYTOUHBIX COETUHEHHUI B KaTaln3e.




8 TepMonrHaMuyecKue acreKkThl B KaTaluse.
9 Kunetnueckue acieKkTsl B KaTaJus3e.
10 ABTOKaTaNM3.
11 DepMEHTATUBHBIN KaTaIus3.
12 Kunernka pepMeHTaTHBHOM peaKIiu C OJJHUM CyOCTpaToOM.
13 Cnioco6bl onpeieNIeHUs KHHETHYECKUX MTapaMeTpOB.
14 WNurubupoBanne GepMEHTaTUBHBIX PEAKIIHA. .
15 AKTUBHOCTH (he€pMEHTOB
16 KucinoTHO-0CHOBHOM KaTanus.
17 Teopus KUCIOT U OCHOBaHMA.
18 Tunsl KHCIOTHO-OCHOBHOI'O KaTaIu3a.
19 Kunernka peaxkiuii KuCIOTHO-OCHOBHOT'O KaTajlu3a.
20 Pacuer coneBbix 23 (heKTOB B KaTaause.
21 [IpuMeHeHnEe KOPPEISILIMOHHBIX COOTHOIIEHUH B KaTaJIN3e.
22 OyukumMu KucnotTHocTH ['ammera.
23 I'eteporennslii kaTanu3. OOIIKE MOI0KEHUS.
24 KaranuzaTopsl B IPOMBIIIIIEHHBIX MPOIIECcCax.
25 dusnueckas ajcopOIus 1 XeMOCOPOIIHUs.
26 AncopOuronHas Teopus JIsHrMIopa.
27 HemHrMopoBcKkre H30TepMbl aJICOPOIIHH.
28 KuHeTnka reTeporeHHbIX KaTAIUTUYECKUX peaKuil.
29 MakpOKHHETHKA IT'eTEPOreHHBIX KATATUTHUECKUX PEaKIIA.
30 [IpupoaHbIe KaTaau3aToOphl pa3pylIeHus 030Ha B aTMochepe.
31 DHepreTuka XMMHYECKHX KaTATUTUYECKUX PEaKIuil.
32 Peaxius, 3ay10’)KkeHHAsI B TEXHOJIOTHH TOJYYEHUSI YKCYCHON KUCIIOTHI.
33 Kputepun TepMoIMHAMHYECKOTO PABHOBECHSL.
34 Bnusinue Temneparypsl Ha CKOPOCTh XMMHYECKON peakIuy.
35 Karanms okucnenuss AMOKCUAa cepbl KUCIOPOJOM BO31yXa.
36 XUMHUECKUE PEaKIMM, MPOTEKAIoUIe MPU KOHTAKTE€ METaHOJO0-BO3AYIIHOM CMecH ¢
KEIIE30MOJINOIEHOBBIM KaTaJIH3aTOPOM.
37 Karanuzarops! [lurnep-Harra.
38 Karanmutnueckue siabl.
39 Crtauy reTeporeHHO-KaTAIUTHYECKUX PeaKInil.
40 [TpoMbInnieHHbIE KaTaTU3aTOPbl KPEKUHTa HE(PTETPOTYKTOB.
7.3.2. Kpurepuu u HOPpMBbI OLlEHKH
dopma
Cemectp TTPOBEACHHs . Kpurepuu u HOpMbI OLIEHKHU
MPOMeKYTOYHOM
arrecTanuu
DK3aMeH (YCTHO) OTBeT Ha JBa TEOPETHUYCCKUX
BOIpoOCa, CTYAGHT  XOpOILO
BJIQJICET MAaTEpUAIOM M OTBEYaeT
COTJIMYHOY Ha JONOJHHUTEIbHBIE BOIPOCHI C
MMOHUMAaHUEM, MIPUBOJIUT
MIPUMEPHI, 3aaqya perieHa

TIOJIHOCTBIO C ITOSICHCHUAMMU.

OTBeT Ha JABa TEOPETHUECKUX

«XOPOIIO»
BOTIpOCa, CTYACHT  XOPOIIO




Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

BJIAJICCT MarepuajoM, OTBET Ha
TEOPETHYECKUI MaTepuall OJJHOTO
M3 BOIPOCOB 3K3aMEHALIOHHOTO
Ounera  HEMOJIHBIA,  XOPOIIO
OTBEYAaeT Ha JIONOJHUTEIbHBIC
BOIIPOCHI, IIPUBOAUT IPUMEPBIL,
3aj1a4ya penieHa MoJHOCTBIO.

«YAOBJICTBOPUTCIIBHO»

OtBer Ha TEOPETUYECKUI
MaTepuan MO0 OJHOMY H3 JABYX
TEOPETUICCKHIX BOTIPOCOB
ITOJIHBIM, OTBETHI Ha
JIOTIOJTHUTEIbHBIE ~ BOIPOCHI  T10
TEOPETUIECKOMY
JK3aMCHAIIMOHHOMY  MaTepuaiy
ownera NOJDKHBI OBITH OJIM3KAMU
K TeOopHWH, 3ajJada pelieHa He
IIOJIHOCTBIO.

«CHECYOOBJICTBOPUTCIILHO»

He orBewaer HM Ha oauH U3
TEOPETUYECKUX  BOMPOCOB, HE
MOXKET OTBETHTh HH Ha OJUH
JIOTIOJTHUTEIBHBINA BOIIPOC, 3a]1a4ya
HE pelICHA.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAY4YHOH
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounoamnorexe /
n/n MeToIMYecKoe nocooue,
EpAKTHIYM, 1p.) HaumeHoBaHue
p y b p‘ BBC
1 Ucnaiikna M. K Teopusi XMMHKO-TEXHOJIOTHYECKUX TPOLIECCOB yaeOHoe mocooue 2017 9BC «Jlanp»
OpraHMYEecKOro CHHTE3a
2 | boposnes 1.B. Opranuueckass  XuUMHUA:  TEPMHUHBI U | DJIEKTPOHHBIE TEKCTOBBIC 2020 OBC
OCHOBHBIC PCAKITUU JTAaHHBIC «IPRbooks»
3 | XanpymH P.A. Metoapl  TONyueHUsT OpraHudeckux U | YueOHoe rmocodue 2017 3bC «IPRbooks»
3JIEMEHTOOPIaHUYECKUX COCTMHEHUI
4 bepectoBuiikas B.M., XUMHUS TETEPOUUKINYECKUX COCAMHEHUM : YuyebHoe mocodue 2019 SBbC «JIaHb)»
Jlununa 2.C. yaeOHOe mocodune
5 | Xapmammuan, X. D Oo6mas XUMHYeCKast TEXHOJIOTHSI. Y4eOHuK 2022 3BC «Jlaub»
MeTto0510THsST  TIPOSKTUPOBAHUS  XHUMHKO-
TEXHOJIOTUYECKUX MTPOIECCOB
8.2. lonotHuTEIBHAS JIATEPATYPa
KoanuectBo B
Tun (yueOHUK, ydeOHOE .
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondamorexe /
n/m MeToAnYecKoe mocooue,
HPAKTHKYM, IP.) HaumenoBanmue
P > AP 9BC
6 | Ilorexun B. M. OCHOBBI TEOpUU XUMHYECKHX IPOILIECCOB 3bC "IPRbooks"
TEXHOJIOTMM OPraHWYEeCKUX BELIECTB U y4eOHUK 2017
HedrenepepabOTKH
7 | byxapos C.B. XUMUS U TEXHOJIOTUS TPOAYKTOB TOHKOI'O YuebHoe nmocobue 2017 3BC «IPRbooks»
OpPTaHUYeCKOro CHHTE3a
8 | Peyros O.A. Oprannueckasi XuMus y4eOHUK 2017 Znanium.com




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX 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[DnekTpoHHbIl pecypc] : pedeparuBHas Oa3za manHbix. — Netherlands: Elsevier,

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

e Elibrary[OnekTpoHHblld 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 HCCICIOBAaHHKA B 00JIACTH
HWHKCHCPHBIX HaAYK (HpI/IKHaI[Ha}I (I)I/IBI/IKa n  IIpUHKIIagHasd MaTCMaTUuKd, daBTOMATHU3allUd M
YIipaBJICHHUC, XUMHYCCKas TCXHOJIOTHMA, KOMIBIOTCPHAsA TCXHUKA, I/IH(i)OpMaTI/IKy, HWHXXCHCPHBIC
JAaHHBIC U pa3pa60TKa IIporpaMmMHOro O6eCHC‘ICHI/I${, OKOJIOTMYCCKas MHKCHCPUS, DJICKTPOTCXHUKA,
IMPOMBIIIJICHHAA NHXCHECPHA, I/IH(i)OpMaIII/IOHHI)Ie TEXHOJIOTUU U I/IH(l)OpMaTI/IKa, MaTCpraJIOBCACHUC,
HU3MCPCHHUC W MCTPOJIOrH:A, MAIIWMHOCTPOCHHUC, MCIWILMHCKAA (1)I/ISI/IK8., OHCPI'CTHKA, 06pa60TKa
CUTHAJIOB U TCJIICKOMMYHUKAIIUU.

o http://rsta.royalsocietypublishing.org/ - >xypuan Philosophical Transactions A
npeaoCTaBJIACT CBO6OI[HBII71 AOCTYII K HAaY4YHBIM Hy6J'II/IKaI_[I/I$[M no ciaeayromum TeMaM:
HHXXCHCPHBIC, (1)I/ISI/I‘~I€CKI/IC, MAaTCMaTUYCCKHUEC HAYKU.

o https://doaj.org/ - pecypc, KOTOpBI oOecrednBaeT IOCTYN K TOJHOTEKCTOBBIM
OJICKTPOHHBIM XKXYypHaJlaM IMMPEAHAa3HAYCH JIA ITIOHUCKa 110 Ha3BAHUIO CTATbU (mypHana) HJIN 110 TEMCE.
DOAJ craBUT 11€TBI0 BCECTOPOHHEE OCBEIICHUE HAyYHOH MEepUOJMKH, HaXOJALIEHCs B OTKPHITOM
AOCTYIIE U I/ICHOHB3YIOH_ICI>’I OIIPCACIICHHBIC MCEPbI, T'apaHTUPYIOIIHC ,HOCTOP'IHOG Ka4yC€CTBO HX
colep KaHus.

o http://www.gjesm.net - crateu xypuana Global Journal of Environmental Science
and Management, HOCBSIIEHHOTO 3allIUTE OKpY’KarollleW Cpelpl, NMPOMBIIIJICHHOW 3KOJIOTHU M
YIpaBJIEHUIO B ATON 00JIaCTH.

o http://www.sciencedomain.org/archives.php?iid=1160&id=16 - apXuB
peuenzupyemoro xxypHaita American Chemical Science Journal, mocBsitieHHOTO 00ITUM BOTIpOCaM
XUMHHU B CICAYHOIIHUX IMPEAMCTHBIX o0acTax: opraHnveckad XUMHs, HCOpraHHUYCCKaAd XUMMUA,
(1)I/I3I/I‘I€CKa$I XUMM, NPOMBIIJICHHAA XWUMHA, XUMHUYCCKAsA TCXHOJIOTHA, aHAJTIUTUUYCCKAA XUMMUS,
MCIUNHUHCKAA XHUMHA, CYIPAMOJICKYISIpHAd XHWMHA BBICOKOMOJICKYJISPHBIX COCI[I/IHeHI/Iﬁ n
HAaHOXHUMUS U Op. TPUKITAAHBIX JUCHUIITIMHAX XUMHUYECKOU HAyKH.

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

o https://patentscope.wipo.int/search/en/search.jsf - mouck 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 Bepcusl4 umm 15 Axt i/ ot 21.07.09 (I'oc. KonTtpakr 487
ot 28.05.09), 6eccpounsblit
2 Windows HoroBop Ne 690 ot 19.05.2015r., cpok
JIeHCTBHsI, 0€CCPOUHBII
3 Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
nercTBusi, Oeccpounsiii; [JloroBop 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-TEXHHUYECKOI 0a3bl, HEOOXOAUMOM sl OCyIIeCTBJIEeHUs

06pa30BaTeJ'[LHOFO npouecca mo TMCUIIJINHE

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /ISl IPOBEAEeHUS
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/n | NpPakTU4YeCcKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
padoThl 00yYarommxcs (HoMep ayJAuTOPVH)
JIa6oparopus "[IponeccoB u AXIT". JlaGopaTopHbIe YCTaHOBKH 110 H3y4YEHUIO
VYyeOHast ayTuTOpus AJIsl IPOBEACHHUS npolecca pekTudukanuu , mporecca
3aHSATUN CEMUHAPCKOTO THUIIA. Teronepenayu (tpyoa B tpyoe),
YyeOHast ayuTOpus A KypCOBOTO nabopaTopHas yCTaHOBKA JUIsl U3MEPEHUs
MIPOCKTUPOBAHUS (BBITIOJHEHUS KYPCOBBIX JIaBJICHUS ,CTAllMOHAPHOE MEIua
1 | pabor). o0opysoBaHue, HHTEPAaKTUBHAS JOCKA.
VYyebHas ayuTOpHs 1JIs1 TPOBEACHUS CTonbl yYEHUUECKHE , CTYIIbS
TPYNIOBBIX U WHAUBHUIYAIbHBIX YUEHUYECKHUE.
KOHCYJIbTALIUI
VYyeOHast ayTuTOpus AJisl IPOBEACHHUS
3aHSATUN TEKYILETOo KOHTPOJIS U
npoMexyTouHoi arrecraruu. (A -118)
VYyebHas ayuTOpHs 1JIs1 TPOBEACHUS CTobl yYEeHUUECKHE IByXMECTHBIE
3aHSTHUN JEKIMOHHOTO THUIA. Y4eOHas (MOHOOJIOKH), CTOJ MPETo1aBaTeIbCKUH,
ayJIUTOPHS ISl IPOBEACHUS 3aHATHIA CTYJI IPENO0/IaBaTeNbCKUH , TOCKa
CEMHHAPCKOTo THMAa. Y4eOHast ayTuTopus AJsl | ayAuTOpHas (MeloBas).
o | KypCOBOTO MPOCKTHPOBAHHSI (BBITTOJTHEHUS
KYPCOBBIX pa0boT). YueOHas ayquTOpHs s
MIPOBEJICHUS TPYIITOBBIX U WHINBHTYATbHBIX
KOHCYNbTalil. YueOHas ayTuTopus Ass
MIPOBEACHUS 3aHITHI TEKYIEro KOHTPOJIS U
POMEXYTOUHOH artectaruu. (A-215)
VYyebHas ayuTOpHs JJIs TPOBEACHUS CToBI yYEHUUECKHE IByXMECTHBIE
3aHSTHUN JEKIIUOHHOTO THUMA. Y4eOHas (MOHOOJIOKH), CTOJ MPETo1aBaTeIbCKUH,
ayJIUTOPHS JIJISI IPOBEACHUS 3aHATHIA CTYJI MPEnoiaBaTeIbCKUH , TocKa
CEMHHAPCKOTo TUMA. Y4yeOHas ayTuTOpus sl | ayAUTOpHAs (MenoBasi), Ta0iIuia
3 | KypCOBOIO IIPOEKTHPOBAHHS (BBIIOIHEHHS Menpneneesa .
KYPCOBBIX paboT). YueOHast ayquTOpHs s
MTPOBEJICHUS TPYIIOBBIX M HHINBHTYyaTbHBIX
KOHCYNbTalnil. Y4ueOHas ayuTopus AJis
MIPOBEACHUS 3aHITHI TEKYIEro KOHTPOJIS U
npomexxyrouHoii arrecrarun. (A- 306)
[Tomemenne mmst camocToSITeNbHOW PaOOTHI | CTOMBI, CTYIbs, KOMITBIOTEPHI
4

obyuaromuxcs (I'-401)




		2023-08-25T12:12:37+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




