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NHdopmaums 0 BAaAenbLe:
®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana

Nara nonnncanms: 18 efiepdiibHde rocyrapcreeHHOe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue

YHUKanbHbI MPOrpaMMHbIA KIKOY:

BbICIIET0 00pPa3oBaHMUs
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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

N3BieyeHue U nepepadoTKa XUMUYECKUX NPOAYKTOB

3akperuieHa 3a oapa3eeHueM Kadenpa maremarnku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hamnpasnenue noarotroBku 18.03.01 Xumuueckast TEXHOJIOTHS
IIpodus Xumuueckast TEXHOJIOT s IPUPOAHBIX SHEPIrOHOCUTENEH U YIJIEPOAHBIX MAaTEpHAJIOB
Keamuduxanums Bakanasp
dopma o0yueHHs o4Has
OO0mast TpyI0EMKOCTh 8 3ET
YacoB 1o y4eOHOMY IIJIaHy 288 ®DopMbI KOHTPOJISL B CEMECTpaAX:
B TOM YHCJIC: 9K3aMeH 7, 8
ayJUTOPHBIC 3aHSITHS 104 Kypcosasi pabota 8
caMoCTOsITeNbHAs paboTa 130
4acoB Ha KOHTPOJIb 54
PacnpenesieHue 4acoB THCHMIJIMHBI M0 ceMecTpam
CemecTtp
(<Kypc>.<Cemectp Ha 7 4.1) 8 (4.2)
Uroro
Kypce>)
Henens 19 10
Bun zanaruii vion | pn | vio | pom | vim | Pon

Jlexun 34 (34 |18 |18 [52 (52
[IpakTuueckue 34 134 |18 |18 |52 |52
B ToM uucne uHT. 6 6 3 3 9 9
Uroro ayx. 68 |68 |36 |36 |104 (104
Konrakrhas pabora 68 |68 |36 |36 |104 (104
Cam. pabota 49 |49 |81 |81 (130|130
Yacel Ha KOHTPOJIb 27 |27 |27 |27 |[54 |54
HUroro 144 | 144 | 144 | 144 | 288 | 288




IIporpammy cocraBum(u):
x.m.H., [Joyenm, Anexcees /[.1.;/Joyenm, [Ipucmyna A.H.

Pabouas mporpamma

HN3BieyeHne u nepepaﬁonca XUMHUYCCKHUX MTPOAYKTOB KOKCOBAHUSA

Pazpaborana B coorBerctuu ¢ OC BO:

DenepanbHBII rOCYIapCTBEHHBIN 00pa30BaTENBHBIA CTAaHIAPT BRICIIEr0 00pa30BaHMs - OakalaBpHAaT 110 HAIIPABICHHIO TOATOTOBKH
18.03.01 Xummueckas TexHonorus (npuka3 Muno6prayku Poccun ot 02.04.2021 r. Ne 1190.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

18.03.01 Xummueckas texHomnorus, 18.03.01 24 XumTexnonorus IIplIOuYM.plx Xumudeckas TeXHOIOTHS MPUPOTHBIX
SHEProHOCHUTENEN U YIIepOIHBIX MaTepHajIoB, yIBepxkaAeHHOro YuensiM coetoM ®I'’AOY BO HUTY "MUCuC" B cocrase
cootserctBytomierd OITOIT BO 30.11.2023, nporoxoi Ne 49

VrBepxnena B coctase OIIOII BO:

18.03.01 Xummueckast TeXHONOTHsI, XUMHUYECKasi TEXHOJIOTHS IPUPOJHBIX YHEPTOHOCHTENCH U yIIepOAHBIX MaTEPHAIIOB,
yrBepxkeHHol YueHnbiM coBeToM ®TTAOY BO HUTY "MUCuC" 30.11.2023, npotokosn Ne 49

Pabouas mporpamma ogoOpeHa Ha 3aceaHUH
Kadenpa matemaTuku u ecrecrsosHanust (HoBorpounxuii puianai)

IIpotokon ot 13.03.2024 r., Ne3

PyxoBonutens noxpasnenenus k.i.H. [1IBanésa A.H.



1. HEJIX OCBOEHUA

1.1 | chopMHEpOBaTh y CTYICHTOB TBEpAbIC 3HAHUS M HHXEHEPHBIE HABBIKM B 00JIACTH CYIIECTBYIOIINX M IEPCHEKTUBHBIX
METO/I0B U3BJIEUEHHS U NepepabOTKH XUMHUECKUX MPOIYKTOB KOKCOBAHHS U UX alapaTypHOro 0(hOpMIECHHS.

1.2

1.3 | 3anauu u3y4eHus: JUCLUIUINHBL:

1.4]- C(I)OpMPIpOBaTB Y CTYACHTOB 3HAHUA B obiactu TCOPHUH U IMPAKTUKHU YITABJINBAHUA XUMHUYCCKUX ITPOAYKTOB KOKCOBAHUA.

1.5 |- MpIIIeHHE 0 6G3OTXOI[HOM MMPONU3BOACTBE, OXPAHC BO3AYIIHOTO U BOAHOTO OacceiiHoB B HpOMBIIHJ'[eHHOﬁ 30HC
KOKCOXUMHUYCCKOTO MTPON3BOICTBA

1.6 | - MO3HAKOMHUTH C MNEPCICKTUBHBIMU TCXHOJIOTUAMHU YJIaBJIMBAHUS IIPOAYKTOB KOKCOBAHUA.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOTr'PAMMBI

bnoxk OII: b1.B.IB.03

2.1 TpeboBanus k l]pe)lBa]Pl/lTeﬂbHOi/i NOAroTOBKE 00y4aroerocs:

2.1.1 |IlepBuunas mepepaboTKa yrieBOIOPOIAHBIX T'a30B

2.1.2 |IloxroroBka yrieit yisi KOKCOBaHUS

2.1.3 | IIpou3BoACTBEHHAs IPAKTHKA

2.1.4 | MaccooOMeHHBIE MPOIECChI XUMUYECKON TEXHOIOTHI

2.1.5 | Xumu4ueckue peakTopbl

2.1.6 | Bbe3onacHOCTD KU3HEAEATEILHOCTH

2.1.7 |HWudopmaruka

2.1.8 | Xumus

2.1.9 | AmanutHyeckas XUMUS U PUIUKO-XMMHUIECKUE METOABI aHAIN3a

2.1.10 |IIpou3BOACTBEHHBIH MEHEIKMEHT

2.1.11 | O6masa xuMu4ecKkast TEXHOIOTHS

2.1.12 |IIpoueccsl u annapaTbl XMMUYECKOH TEXHOIOTUU

2.1.13 | Opranuueckas XUMHs

2.1.14 | TemorexHuka

2.1.15 | ®usnueckas XUMUs

2.1.16 |MeHemKMeHT 6€30MTaCHOCTH TPy U 3I0POBbS

2.2 Jucuuniannbl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCUMIJIMHBI (MOIYJIs1) HEOOX0AUMO KaK
NnpealecTByIee:

3. PE3YJIbTATBI OBYUYEHUSA IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSMHA

IK-5: CnocodeH aHaIM3UPOBATh 3(pPeKTHBHOCTH Peain3yeMoii Ha NPeANPHUATHH TEXHOJIOTHH, NPeJJaraTh CIoco0bl ee
COBEPIIEHCTBOBAHHUS U IYTH MOIEPHU3ALNHU MPOU3BOACTBA

3HaTh:

[IK-5-31 oCHOBHBIE TEXHOJIOTHUECKHE CXEMBI OPraHH3AIIH IPOIECcCca yIaBINBaHUSI XUMUUECKUX MPOIYKTOB KOKCOBAHUS, HCXOAS
U3 3371a4 KOKCOXUMHMYECKOIO IIPOU3BOJICTBA B COCTABE METAULYPrUYECKOrO IIPEAIPHUATHS.

ITK-5-32 0CHOBHYIO IPOAYKIIHIO, ITIOYIaeMYI0 TPA KOKCOBAHHH, CIIOCOOBI €€ YIaBIMBAaHUS U MePepabOTKH C IEBI0 TOTyICHHS
MaKCHUMAJIbHOM MPUOBUTH IS IPEIIPUATHS WIA MEHUMU3AIAN H3IEPIKEK

IIK-2: Cnioco0eH BBINOJIHATDL TeOpPeTHYeCKHe pacyeThbl H 3KCIIEPUMEHTAJIbHbIE PA00ThI B 00J1aCTH XMMUYECKOI'0
NPOU3BO/JCTBA, OIIMPASICh HA NOC/ICIHHE JOCTUKECHUSI HAYKH C IPUMEHEHHEeM HAaMIy4YlINX A0CTYIHbIX HU(POBbIX
TeXHOJIOIHi

3HaTh:

[IK-2-31 meToauky pacuéra ra3ocOOpHIKA, HEPBUIHBIX Fa30BBIX XOJIOAUIBHUKOB, MIEKTPOPMIBTPOB, KOHEUHBIX T'a30BBIX
XOJIOMIIBHUKOB, HATPY3KY Ha Baly Ta30BbIX XONOJUIBHUKOB, YIABIHNBAaHHs OEH30IbHBIX YTIE€BOJOPOJIOB, CATYPATOPHOH YCTAHOBKH
¢ IPUMEHEHNEM TabIMYHOTO MpoLEeccopa

IK-5: Cnioco6en aHaTu3upoBaTh 3G (PeKTHBHOCTH peaiu3yemMoii Ha NpeINnpPUsITUH TEXHOJIOTHH, PEAJIaraTh Cnoco0bl ee
COBCPIICHCTBOBAHUSA M IYTH MOJICPHU3AIIUHA ITPOU3BOACTBA

YMmerhb:

IIK-5-Y1 MPEAJIOKUTh PCKOHCTPYKIUIO LI€XA YIaBJIMBAHNUA XUMHUUCCKUX IMTPOAYKTOB KOKCOBAaHUA, UCXOOA U3 3a1a4
KOKCOXMMUYCCKOTO IMPOU3BOACTBA B COCTABC MCTAJUTYPIUICCKOIO IIPCATIPUATHUA.




IIK-2: Cnioco0eH BBINOJHATL TEOPeTHYECKHE PacueThbl H IKCIIEPUMEHTAJIbHbIC PA00ThI B 00J1aCTH XMMUYECKOI'0
NPOM3BOJCTBA, ONMPASACh HA NMOC/IeAHHE JOCTHKEHUS HAYKH ¢ IPHMEHeHHeM HAMTYYIIHX JOCTYNHBIX HH(POBLIX
TeXHOJIOTHH

YMmerb:

[IK-2-VY1 ananu3upoBaTh Hay4dHbIE CTaThU B MPOQMIbHOM XypHaje Kokc u xumus

ITK-2-VY2 pemats HecTaHIapTHBIC IPOM3BOACTBEHHEIC 3a/1a9H, CBSI3aHHBIE ¢ pabOTOH 000pyIOBaHHSA IIeXa YIaBIMBAHH
XUMHUYECKUX ITPOAYKTOB KOKCOBAHUS

IIK-5: Cnocoden anHanu3upoBaTh 3Q(PeKTHBHOCTD peaju3yeMoii Ha NIPeANPUSITUH TEXHOJIOTUH, NIPeLJIAraTh cCoco0bl ee
COBEpPLICHCTBOBAHNUS M MYTH MOJACPHU3ALUU MPOU3BOJACTBA

Baanernb:

TIK-5-B1 HaBbIKaMu COCTaBJICHUA CXEM YJIaBIMBAaHUS XMMUYECKUX MTPOAYKTOB IO pa3INUHbIE 3814l KOKCOXHMHYECKOTO
MIPOU3BOJICTBA B COCTABE METAJIIYPrH4€CKOT0 IPOU3BOICTBA

IK-2: Cnioco0eH BBINOJIHATH TeOpeTHYECKUE pacyeThl M IKCIIepUMeHTaIbHbIe pa0oThI B 00J1aCTH XUMHUYECKOI0
MPOU3BOJCTBA, ONMPASICH HA MOC/IeIHNE JOCTUKEHUSI HAYKH ¢ IPUMeHeHHeM HAMTYYIIUX J0CTYIMHbIX HU(POBBIX
TEXHOJIOTHi

Baagern:

[IK-2-B1 naBbIkamu pacuéTa anmaparoB, IPeAHa3HAYEHHBIX JUIS YIaBIHMBAHHS XUMHYECKUX POAYKTOB KOKCOBAHHS, C IOMOILBIO
TaGJIMYHOTO Iponeccopa

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | JIuteparypa | IlpumedaHue KM Boinosan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 3. sieMble
KOMIIeTeH Mt pecypcbl padoThI

Pa3nen 1. YiaaBianBaHue
XHUMHUYECKHUX NPOAYKTOB

KOKCOBaHHA
1.1 Posb XuMuUECKOro KpbLia 7 2 J12.1J12.4
KOKCOXUMUYECKOTO J12.5 J12.6
npousBoacTea. Mcropus 2102233

passurtuda. CocTaB u
KOJIMYECTBO JIETYYHX
MPOAYKTOB KOKCOBaHUS.
3aBHCHMOCTP BBIXOJIA U
Ka4ecTBa XMMUYECKHUX
HPOAYKTOB KOKCOBAHUS OT
Ka4ecTBa YrOJbHOMN IIUXTHL U
pexnMa KokcoBaHus /JIex/

1.2 CocTaB ¥ KOJTHYECTBO 7 8 JI1.1J12.1 KM4
JIETY4UX MPOJYKTOB J2.2J12.3
KOKCOBaHUs. 3aBUCHMOCTh J12.6
BBIXOJa U KauyecTBa 21932 323

XUMUYECKUX MPOIYKTOB
KOKCOBAHHS OT Ka4yecTBa
YTOJMBHOM MIMXTHI  PEXKIMA
kokcoBanus /I1p/

1.3 [IepBuuHOE OXJaXKACHHE 7 5 JI2.1 J12.6
KOKCOBOI'O T'a3a M €ro D152 503
HEOOXOJUMOCTD.

OxutaxieHue raza B
razocoopuuke. Haznauenue,
PEKUM pabOTHI
razocOopHuka. OxyaxIeHne
ra3a B IEpBUYHBIX Ta30BBIX
XOJIOMIIbHUKAX. [lepBUYHBIC
T'a30BBIC XOJIOMIBHUKH.
Haznauenue. CpaBHUTENbHAS
XapaKTepUCTHKA
XOJIOJMIIBHUKOB PA3INYHBIX
KOHCTPYKIHH. /JIek/




1.4

OxJ1ax/IeHH€e Ta3a B
HEPBUYHBIX I'a30BBIX
XOJIOITMIIBHAKAX 1
ra30cOOpHHKAX.
CpaBHHUTENBHAS
XapaKTepHCTHKA
XOJIOIMIIBHAKOB PA3ITHMIHBIX
koHCcTpyKimit /I1p/

2.2
013233

1.5

Hasnauenue,
TEXHOJIOTHUECKHE CXEMBI U
anmaparsl OT/EJIeHUS
KOHJICHCALIUH, JelIUIaMaI[HH.
TpaHCOpT KOKCOBOTO Ia3a B
Lexe yJaaBIuBaHUs.
XapakTepucTHKa ra30yBOK.
DneKTpoQUIBTPEL.
Hasnauenue u ycTpoiicTBo.
Pacnonoxenue
ANEKTPOGHUIBTPOB B CXEME
nexa ynaBnuBanus. /JIex/

1.1
JI1.2J12.2
J12.4J13.5
013233

1.6

Hasnauenue,
TEXHOJIOTHYECKUE CXEMBI U
anmapaTel OTJCICHHS
KOH/JICHCALIUH,
nermtamariin /TTp/

JI2.1 J12.6
0109233

1.7

TpaHCOpT KOKCOBOTO rasa B
[EXC YIABIUBAHUSL.
XapakTeprucTHKa ra30/yBOK.
OnexrpodunbTpel. /TIp/

J2.2J12.4
J2.6
013233

KM1

1.8

IepepaboTka U30BITOYHON
aMMHA9YHOW BOJBI HA
konoHHax. KauectBo n
KOJIMYECTBO U30OBITOTHOM
aMMHagIHOH BOABI. CXeMBbI
nepepaboTKH aMMUAaYHON
BOJIBI 0€3 pa3iokeHus coen
CBSI3aHHOTO aMMOHHUS U C
pasnoxeHueM. Y I1aBIuBaHUE
aMMHaKa U3 KOKCOBOTO rasa.
IIpousBoacTBoO cyabdara
aMMOHWSI B CATyPaTOPHOM
npouecce. [lokazarenu
KauecTBa COJIM U €ro
3aBHCHMOCTH OT
TEMIIePATypPhl, TYpOYIHU3aIiH
MaTO4HOTO PAacTBOpA B
catyparope, Belnu4uHbl pH,
XapakTepa u COJep KaHus
npumeceit. MeTto bt
MOBBILICHHSI KAYECTBA COJIH.
I'panyssinus cynbgaTa
amMonuss OCHOBHas
amnmaparypa cynb}aTHoro
otnenenus.beccaryparopHsie
YCTaHOBKHY TPOU3BOICTBA
cynsaTta aMMOHHS.
JlocTouHCTBa
OeccaTypaTOpHOTO METO/Ia
ToJTydeHus CynbdaTa
amMmonust /JIex/

JI1.2J12.2
010233

1.9

YnaBnuBaHue aMMUaKa u3
KOKCOBOT'O Ta3a.
[IpousBoacTBO cynbdara
ammonust. /IIp/

JI1.2J12.2
J12.3712.4
J2.6
3103233




1.10

[Ipou3BoaCTBO JETKUX
MUPUAMHOBBIX OCHOBAaHUH.
Pecypchl mupuanHOBBIX
OCHOBaHUH U UX
pacrnpeneneHue Mexmy
ra3oM, BOJ10i U CMOJIOH.
XapakTepucTuka JerKux
MUPUIMHOBBIX OCHOBAHUH U
UX MPUMEHEHHE. Y CIOBUS
yIaBIIMBaHHS OCHOBAHUH U3
ra3a v U3BJCYCHUE UX U3
MaTOYHOT'O PacTBOpa.
TexHonorn4eckrue cXxeMsl
MTOTYIEHHUS JIETKUX
MUPUAMHOBBIX /JIex/

JI1.2J12.1
013233

[Monmydenue pocdata
aMMOHHMS U3 aMMHaKa
KOKCOBOTO rasa. YJiaBJuBaHHE
aMMuaKa
MOHOaMMOHH#pochaToM,
nmuamMonuiipochatom /Jex/

JI1.2J12.1
J12.4 J12.6
01030233

VYnaBnuBaHue cepoBoAOpoaa
M3 KOKCOBOT'O Ta3a.
AMMUAYHBINA METOLL..
MBIIBSIKOBO-COJIOBBINA METO/
ylaBJIUBaHMs. XMHOHOBBIN
Meto. Knayc-niponecc
MOJIyYEHHSI 3JIEMEHTHOM
cepsl. [lonyuenue cepHoit
KHUCIIOTHI. /JIex/

JI1.2J12.2
0102393

Or11eneHre KOHEYHOT'O
OXJIAXKICHUS KOKCOBOT'O ra3a.
TexHOJIOrMYeCKHE CXEMEI.
3aKpbITHIA HUKI KOHEYHOTO
OXJTaXAECHHsI. 3aKPBITHIN
LIMKJI KOHEYHOTO
oxyaxaeHus. /Jlex/

2.2
JI2.6J13.3
01030233

KM5

1.14

Koneunoe oxnaxacHne
KOKCOBOTI'0 raza. TexHoaorus
yAaBIUBaHUS OCH30JbHBIX
yriaeBoJopo10B. Beigenenue
OCH30JIbHBIX YTIIEBOJOPOIOB
M3 MOTJIOTUTCIIBHOT' O

Mmacna. /TIp/

JI1.2J12.1
J12.3712.4
013233

KM7

1.15

CoctaB u cBoOiicTBa CBHIPOro
Oen3ona. Merozsl
H3BJICUECHHS OCH30JbHBIX
YIIIEBOJOPOJIOB M3 KOKCOBOTO
ra3a. XapakTepucTHKa
IIOIJIOTUTENBHBIX MACE.
Pereneparnus
MOTJIOTHTENLHOTO Macya MpH
MapOBOM M OTHEBOM HarpeBe
MOTJIOTUTEILHOTO

macia. /Jlex/

JI2.1 J12.4
J2.6
013233

TexHOMOTHYECKasI CXeMa
pexuM paboTHI
CKpyOOEpHOTO OTAENCHHUS.
DH3HKO- XUMUYECKHE
OCHOBBI TIpoIiecca
yAaBIMBaHUs OCH30JIbHBIX
YIIICBOIOPOIOB.
KoHctpykimu ckpyooepoB
CpaBHUTENbHAS OLIEHKA
3¢ GEKTUBHOCTH Pa3IMYHBIX
TUTIOB abcopOepoB. /JIek/

2.2
010233




Brinenenune 0eH30IbHBIX
YIJIEBOJOPOJIOB U3
ITOTJIOTUTEIBHOrO Maciia.
DaxTOpBL, ONPEEIAIOIINE
MpoIIeCC 1eCOPOLHH.
TeXHOJOrMYECKHUE CXEMBI
IUCTHIIISAIUIN OEH30JIBHBIX
YIJIEBOJOPOIOB U3
MOTJIOTUTEILHOIO0 Maca.
OCHOBHBIE aImapaTsl
OEH30IbHOTO

oraenenus /Jlex/

J12.1 J12.6
013233

Ouncrtka ctouHbix Bog KXII.
HcTounnkn oOpa3oBaHus
crokoB B KXII, ux
KOJIMYECTBO U COCTAB.
Meroabl OYMCTKH CTOYHBIX
BoJ. TexHOMOrn4ecKas cxema
U peXUM OHOXUMHIECKON
YCTaHOBKH 110 OYHCTKE
CTOYHBIX BOJ. MepOonpHsThs
IO COKPAIIEHHIO CTOYHBIX
BOJI B KOKCOXUMHUYECKOM
npousBoacTee. /JIek/

JI1.2J12.1
0103233

3anuck BUJEOKOHCIIEKTOB U
BUJICEOTBETOB 10 TEMaM
JIEKIIUHA U
npaktuk.OnpenenexHue
BPEMEHHU OTCTOS B
MIEPBUYHBIX OTCTOMHUKAX.
CxeMbl yaaBIUBaHUs
CEpOBOAOPOA U3 KOKCOBOI'O
rasa Ha pa3JIU4HbIX
KOKCOXUMHYECKHUX
npeanpusTusix PO.
[IpenmymecTBa u
HEAOCTaTKU UCIIOJIb30BAHUS
COJISIPOBOTO Macia npu
YAaBIMBAaHUU OCH30JIBHBIX
YIJI€BOAOPO0B B3aMEH
MOTJIOTUTENILHOMN

dpaxmuu. /Cp/

49

ITK-5-31 TIK-5-
Vi

1.20

JuddepeHnpoBaHHbINH
3ager /3auérCOn/

27

ITK-5-31 TIK-5-
Vi

KM2

Pasnea 2. [lepepadoTka
XHUMHYECKHX MPOAYKTOB
KOKCOBaHUS

2.1

CocraB, cBOiiCTBA.
DpakIUOHHBIN COCTaB
cmounsl. Beixona u
XapaKTePUCTUKU (PpaKInii.
IToaroroska CMOJIBI K
nepepaboTKe. Y CpenHeHue,
00e3BOKHBaHUE,
obOecconmuBanue. Cxiaang
cMouel. /JIex/

2.1
J12.4]13.4
013233

2.2

TexHoIOTHYECKUE CXEMBI
peKTH(UKALUN CMOJIBL.
Oco0OeHHOCTH CXeM
pektudukarum. /Jlex/

JI2.1 J12.4
0103233

23

TexHonorundeckue cxeMsl
PEKTU(DUKAIIIN CMOJIBL.
OcobeHHOCTH CXeM
pextudukarmn. /Ip/

J12.2J12.3
J2.6
013233

P1




24 Texnomnorus nepepaboTku 8 2 J12.2713.4
(bpakimii CMOJIBI. 2132233
[Tpon3BOACTBO TOBAPHBIX
MIPOAYKTOB CMOJIOPA3T OHKH:
HadTanuH, GEHOIIATHI, Maca,
HeK U 1p. XapaKTepHCTHKA
KaMEHHOYTOJILHOTO TTeKa.
CsoiicTBa, copra,
npumeHenue. /Jlex/

2.5 [IpousBoaCTBO MHICH- 8 2 J12.2
KyMapoHOBBIX cModT /JIex/ 212233

2.6 Hogsie TexHomoruu B 8 6 JI1.2J12.2
001acTH U3BICUCHUS U J12.4 J12.6
nepepaboTK XUMHUYECKIX 213253
MIPOJIYKTOB KOKcoBaHus /JIek/

2.7 AHazu3 ceiporo OeH3omna u 8 8 JI1.2712.1
MIPOJYKTOB €T0 J12.6J13.2
pektudukaruu /TIp/ 21 93

2.8 OG6opoTHOE BOJOCHAOXKEHUE 8 2 JI2.1J12.2
1 TIOATOTOBKA TEXHUIECKOM J12.6
BOJIBL. YTIpaBiieHHE D1 52 53
Ka4eCTBOM 000pOTHOI
TEXHUYECKOH BOJIbI, 00pHOa ¢
HAKUTIBIO U OMOJIOTHIECKUM
obOpacranueM . /Jlex/

2.9 AHann3 aMMUAYHBIX BOJ| 8 4 2.2
KOKCOXUMHUYECKOTO JI2.3J13.1
nponsBojcTsa /IIp/ 313233

2.10 | 3ammch BUIEOOTBETOB U 8 81 TIK-5-31 TIK-5- JI1.2J12.1
BHJICOKOHCIIEKTOB 110 TEMaM Vi 2.4
JISKIWHA ¥ mpakTuk. /Cp/ 212233

2.11 /Ox3amen/ 8 27 ITK-5-31 TIK-5- KM3

Vi 212233
5. ®OHJ OHEHOYHBbIX MATEPHUAJIOB
5.1. KoHTpoabHbIe MEPONIPUATHS (KOHTPOJIbHAs padoTa, TeCT, KOJUIOKBHYM, 3K3aMeH H T.IT), BONPOCHI ISt
CaMOCTOSITETbHOM MOATOTOBKH
Kon KonTponsHoe EIJI:IOT}?%MH@ B
KM MepOpUATHE ZMKATOPB OTIPOCHI JJIs1 TIOATOTOBKH
KOMITETeHIIN I
KM1 KonTponbHast [TK-2-31;11K-2- Harnerarenu cimyxat ij1st OTCaChbIBaHUS I'a30B U3 KOKCOBBIX Te4el U
pabora. VI;IIK-2-Y2;IIK-2- | co3manus Harmopa, He0OX0AUMOTO JIJIs TPOABIIKEHUS Ta3a yepes3
Harnuerarens BL;IIK-5-31;I1K-5- | anmapaTypy XMMHUYECKUX IIEXOB U ra30IpOBOILI. ANMaparypa u

V1

ra30IpOBOJIbI, PACIIONOKEHHBIE 0 HATHETATeNeH, HaxoAATCs oA pa3pe
-)KEHHEM, a II0CJIe HUX — IOJ
JIaBJICHHEM.

BcnenctBue cxxaTHs ra3a B HarHEeTaTeNsAX BBIAGNACTCS TEII0, KOTOPOe
MOBBIIIAET TEMIIEPATYPy BeIxoAsIero rasa. [ocne Harnerareneit
TeMIlepaTypa ra3a moBbIIIaeTcst 00BIYHO Ha 15—25 rpax B
3aBUCUMOCTH OT CYMMapHOI'0
Haropa.

Js onpenenennst HEOOXOIUMOI MOIIHOCTH Ha Bally
Har"eraTesiel IpUHUMAaeM:

CYMMAapHBII Halop paBHBIM PT.

CT. Pcym 3000 MM PT. CT.

W3 HUX BcacbiBaHue PB 500 MM pT.
CT.

1 HarHEeTaHHe Pu 2500 MM pT.

CT.




KM2

Bomnpocsl k 3a4€ty ¢
OILICHKOM

TIK-2-31;1TK-2-
V1;ITIK-2-V2:[TK-2-
B1;ITK-5-31;T1K-5-
v1

L. CocTaB U BBIXOJ JIETYYHX XUMHUYECKHX IPOIYKTOB
KOKCOBAHHUS.

2. ®DaKTOpHI, BIUSIONINE HA BBIXOJ U KAYECTBO XUMHUYECKHX
MPOIYKTOB KOKCOBAHUS

3. IepBuyHOE OXJa’kAE€HHE KOKCOBOTO ra3a U ero
HeoOxoanmocTh. OXinaxkaeHne rasa B razocoopurke. CylmHoOCTb 1
OCHOBHBIE ITapaMeTpHI 3TOTOo Iporecca. Lluki rasocoopHnKa.

4. INepBuuHOE OXJIaXkKAEHHE KOKCOBOTO ra3a B MEPBUYHBIX
ra30BbIX XOJOAUNIbHUKAX. CpaBHUTENbHAS XapaKTEPUCTUKA
XOJIOMMIIBHUKOB PA3IMYHBIX KOHCTPYKITHHA. OYHCTKA Ta3a OT CMOJIBL.
5. Heo0xoanMoCTh OYNCTKH Ta3a OT CMOJBI U HapTaNIHHA.
OcHoOBHOE 000pyIOBaHHE OT/ICICHUS KOHICHCALUH U JelTaMauu
cmoutbl Pacnonoxxenne o6opynoBanus. TpaHCIOpPTHPOBaHKE Ta3a yepes
ammapaTypy Iexa yIaBIuBaHII

6. Beixox aMMuaka mpu KOKCOBaHHHM yriieil. CBOWCTBA U
IpUMEHEHHE aMMHaKa, HE0OX0AUMOCTb €ro yaaBlIMBaHUA. Beixoa u
COCTaB HAJICMOJIGHOHN BOJIBL.

7. CxeMsbl mepepabOTKi aMMUAYHOW BOJBI 0€3 Pa3lioKeHHs
coJIeH CBSI3aHHOIO aMMOHMS U € UX pa3noxeHueM. [lapamerpsl
MPOLIECCOB.

8. CBoiicTBa M IpUMEHEHHEe Cynb(ara aMMoHHSA. CIIoCOOBI
HONTy4YeHHs Cyab(ara aMMOHUS. OTIMYUTEIBPHBIE OCOOEHHOCTH PA3HBIX
CIOCO0OB.

9. TexHONOTHS TONTydeHNs CyIb(ara aMMOHHS TI0
caTypaToOpHOMY CIOCO0Y.
10. PU3MKO-XUMHUYECKHE OCHOBBI CaTypaTOPHOro Ipoliecca

NoNy4eHus cyinb(ara aMmMoHus (BimsiHue TeMnepaTypsl, TypOyIH3alun
MaTOYHOTO pacTBOpa B caTryparope, BenuuuHsl pH, xapakrepa u

coJiep KaHusl IPIMECEH. )

11. TexHONOTHs MONTy4eHUs Cylb(ara aMMOHHS 110
OeccarypaTopHOMy crioco0y. Y cioBus BeneHus npomecca. E€
JIOCTOMHCTBA U HEJOCTATKH.

12. TexHosOrus BBIAEICHUS JIETKUX MUPUINHOBBIX OCHOBAHUU
13 KOKCOBOT'O I'a3a METo10M oTcTanBaHus. CylIHOCTb METO/A.
3aBUCHUMOCTh Ka4e€CTBa MUPUIUHOBBIX OCHOBAHUH OT PA3INYHBIX
(haxTOpOB.

13. TexHoorus BbIAENCHUS JETKUX MUPUIANHOBBIX OCHOBAaHUM
M3 KOKCOBOTO rasa napoBbIiM MeTo1oM. CyIIHOCTh METO/1a.
3aBUCHUMOCTh KaueCTBa MUPUIUHOBBIX OCHOBAaHUH OT Pa3IMYHBIX
(hakTopoB.

14. Pecypchbl MUpUIMHOBBIX OCHOBAHUM M UX paclpeneieHue
MEKIY ra3oM, BOAOH U cMoI0i. XapaKTepuCTUKa JIETKUX
MUPUIMHOBBIX OCHOBAHUN U X IpUMeHeHHe. PUZNKO-XUMUYECKHE
OCHOBBI BBIIETICHUS MUPUINHOBBIX OCHOBaHUN U3 KOKCOBOT'O rasa.

15. Koneunoe oxnakneHne KokcoBoro rasa. Ero 3amaun.
Cnoco0bl.

16. CocraB, CBOMCTBa U BBIXOJ CHIPOro OeH3oua.
XapakTepucTHKa €ro KOMIOHEHTOB

17. Crioco0b! yaaBIUBaHUsT OSH30JIBHBIX YTIIEBOIOPOJOB W3
KOKCOBOTO ra3a. XapaKTepUCTHKA MOTJIOTUTENBHBIX Mace.

18. Perenepariyisi morIoTUTENLHOTO Macia. TexHomornaeckas
cxema.

19. YnaBnuBaHue GEH30IBHBIX YIIIEBOJOPOAOB B CKpyOOepax.

®DaxTopbl, 00yCIaBIMBAIOLINE YIIABIUBaHHE OEH30JIEHBIX
YIJIEBOJOPO/IOB.

20. Brienenrie GEH30JIBHBIX YIIIEBOJOPOIOB H3
MOTJIOTUTENIBHOTO Macia. PaKTopbl, OIpeessolue MpoLece
necopOrpn. CriocoObl BBIIENICHHUS, UX IIPEUMYLIECTBA 1 HEJOCTATKH

21. TexHONMOTHYECKast CXeMa BBIACIEHHST OCH30JIBHBIX
YITIEBOIOPOAOB U3 TIOTIIOTUTENEHOTO Macia
22. OO0pa3oBaHue cepoBOJAOPOAA MpU KOKcoBaHUU. CBOHCTBA

cepoBO0pOIa. MEeTObI OYUCTKH KOKCOBOTO ra3a OT CEPOBOIOPO/IA.
OCHOBHBIE IPUHIIUIIBI BBIOOPA CIIOCO0A OYUCTKH T'a30B OT CEPHUCTHIX
IpUMecen.

23. AMMMaYHBIA METOJ| YJaBIMBAHHUS CEPOBOJOPOJA.
TexXHOIOTHsI COBMECTHOT'O U3BJICUCHUS aMMHaKa U CEpOBOJIOPOJIa U3
KOKCOBOTO T'a3a.

24, OcHOBHBIE 3Tanbl epepaboTKU CHIPOro GeHzoua.




IIpenBaputenbHast pekTH(UKAIMS CHIPOro OeH301IA.

25. CyIIHOCTh CEPHOKUCIOTHOW ourcTKU (pakiuu BTK

26. TexHOMOTHYECKast CXeMa CEPHOKHCIOTHON OYMCTKH (Ppakmuu
BTK

27. Teopernueckne OCHOBBI KaTAIMTUYECKON THIPOOUYUCTKU

¢dpaxmuu BTK. Xumusm mporiecca. MeTo bl KATATUTHYECKON
TUAPOOYHUCTKH.

28. OxoHuaTenbHasT PeKTU(GUKAIIA OCH30IBHBIX YTIEBOJ0POIOB




KM3

Bormpocsr k
9K3aMEHY

TIK-2-31;1TK-2-
V1;ITIK-2-V2:[TK-2-
B1;ITK-5-31;T1K-5-
v1

L. CocTaB U BBIXOJ JIETYYHX XUMHUYECKHX IPOIYKTOB
KOKCOBAHHUS.

2. ®DaKTOpHI, BIUSIONINE HA BBIXOJ U KAYECTBO XUMHUYECKHX
MPOIYKTOB KOKCOBAHUS

3. IepBuyHOE OXJa’kAE€HHE KOKCOBOTO ra3a U ero
HeoOxoanmocTh. OXinaxkaeHne rasa B razocoopurke. CylmHoOCTb 1
OCHOBHBIE ITapaMeTpHI 3TOTOo Iporecca. Lluki rasocoopHnKa.

4. INepBuuHOE OXJIaXkKAEHHE KOKCOBOTO ra3a B MEPBUYHBIX
ra30BbIX XOJOAUNIbHUKAX. CpaBHUTENbHAS XapaKTEPUCTUKA
XOJIOMMIIBHUKOB PA3IMYHBIX KOHCTPYKITHHA. OYHCTKA Ta3a OT CMOJIBL.
5. Heo0xoanMoCTh OYNCTKH Ta3a OT CMOJBI U HapTaNIHHA.
OcHoOBHOE 000pyIOBaHHE OT/ICICHUS KOHICHCALUH U JelTaMauu
cmoutbl Pacnonoxxenne o6opynoBanus. TpaHCIOpPTHPOBaHKE Ta3a yepes
ammapaTypy Iexa yIaBIuBaHII

6. Beixox aMMuaka mpu KOKCOBaHHHM yriieil. CBOWCTBA U
IpUMEHEHHE aMMHaKa, HE0OX0AUMOCTb €ro yaaBlIMBaHUA. Beixoa u
COCTaB HAJICMOJIGHOHN BOJIBL.

7. CxeMsbl mepepabOTKi aMMUAYHOW BOJBI 0€3 Pa3lioKeHHs
coJIeH CBSI3aHHOIO aMMOHMS U € UX pa3noxeHueM. [lapamerpsl
MPOLIECCOB.

8. CBoiicTBa M IpUMEHEHHEe Cynb(ara aMMoHHSA. CIIoCOOBI
HONTy4YeHHs Cyab(ara aMMOHUS. OTIMYUTEIBPHBIE OCOOEHHOCTH PA3HBIX
CIOCO0OB.

9. TexHONOTHS TONTydeHNs CyIb(ara aMMOHHS TI0
caTypaToOpHOMY CIOCO0Y.
10. PU3MKO-XUMHUYECKHE OCHOBBI CaTypaTOPHOro Ipoliecca

NoNy4eHus cyinb(ara aMmMoHus (BimsiHue TeMnepaTypsl, TypOyIH3alun
MaTOYHOTO pacTBOpa B caTryparope, BenuuuHsl pH, xapakrepa u

coJiep KaHusl IPIMECEH. )

11. TexHONOTHs MONTy4eHUs Cylb(ara aMMOHHS 110
OeccarypaTopHOMy crioco0y. Y cioBus BeneHus npomecca. E€
JIOCTOMHCTBA U HEJOCTATKH.

12. TexHosOrus BBIAEICHUS JIETKUX MUPUINHOBBIX OCHOBAHUU
13 KOKCOBOT'O I'a3a METo10M oTcTanBaHus. CylIHOCTb METO/A.
3aBUCHUMOCTh Ka4e€CTBa MUPUIUHOBBIX OCHOBAHUH OT PA3INYHBIX
(haxTOpOB.

13. TexHoorus BbIAENCHUS JETKUX MUPUIANHOBBIX OCHOBAaHUM
M3 KOKCOBOTO rasa napoBbIiM MeTo1oM. CyIIHOCTh METO/1a.
3aBUCHUMOCTh KaueCTBa MUPUIUHOBBIX OCHOBAaHUH OT Pa3IMYHBIX
(hakTopoB.

14. Pecypchbl MUpUIMHOBBIX OCHOBAHUM M UX paclpeneieHue
MEKIY ra3oM, BOAOH U cMoI0i. XapaKTepuCTUKa JIETKUX
MUPUIMHOBBIX OCHOBAHUN U X IpUMeHeHHe. PUZNKO-XUMUYECKHE
OCHOBBI BBIIETICHUS MUPUINHOBBIX OCHOBaHUN U3 KOKCOBOT'O rasa.

15. Koneunoe oxnakneHne KokcoBoro rasa. Ero 3amaun.
Cnoco0bl.

16. CocraB, CBOMCTBa U BBIXOJ CHIPOro OeH3oua.
XapakTepucTHKa €ro KOMIOHEHTOB

17. Crioco0b! yaaBIUBaHUsT OSH30JIBHBIX YTIIEBOIOPOJOB W3
KOKCOBOTO ra3a. XapaKTepUCTHKA MOTJIOTUTENBHBIX Mace.

18. Perenepariyisi morIoTUTENLHOTO Macia. TexHomornaeckas
cxema.

19. YnaBnuBaHue GEH30IBHBIX YIIIEBOJOPOAOB B CKpyOOepax.

®DaxTopbl, 00yCIaBIMBAIOLINE YIIABIUBaHHE OEH30JIEHBIX
YIJIEBOJOPO/IOB.

20. Brienenrie GEH30JIBHBIX YIIIEBOJOPOIOB H3
MOTJIOTUTENIBHOTO Macia. PaKTopbl, OIpeessolue MpoLece
necopOrpn. CriocoObl BBIIENICHHUS, UX IIPEUMYLIECTBA 1 HEJOCTATKH

21. TexHONMOTHYECKast CXeMa BBIACIEHHST OCH30JIBHBIX
YITIEBOIOPOAOB U3 TIOTIIOTUTENEHOTO Macia
22. OO0pa3oBaHue cepoBOJAOPOAA MpU KOKcoBaHUU. CBOHCTBA

cepoBO0pOIa. MEeTObI OYUCTKH KOKCOBOTO ra3a OT CEPOBOIOPO/IA.
OCHOBHBIE IPUHIIUIIBI BBIOOPA CIIOCO0A OYUCTKH T'a30B OT CEPHUCTHIX
IpUMecen.

23. AMMMaYHBIA METOJ| YJaBIMBAHHUS CEPOBOJOPOJA.
TexXHOIOTHsI COBMECTHOT'O U3BJICUCHUS aMMHaKa U CEpOBOJIOPOJIa U3
KOKCOBOTO T'a3a.

24, OcHOBHBIE 3Tanbl epepaboTKU CHIPOro GeHzoua.




IIpenBaputenbHast pekTH(UKAIMS CHIPOro OeH301IA.

25. CyIIHOCTh CEPHOKUCIOTHON ourcTkU (pakimu BTK

26. TexHOMOTHYECKast CXeMa CEPHOKHCIOTHON OYMCTKH (Ppakmuu
BTK

27. Teopernueckne OCHOBBI KaTAIMTUYECKON THIPOOUYUCTKU
¢dpaxmuu BTK. Xumusm mporiecca. MeTo bl KATATUTHYECKON
THIPOOYHCTKH.

28. OxoHuaTenbHasT PeKTU(GUKAIIA OCH30IBHBIX YTIEBOJ0POIOB
29. O0pa3oBaHUE CMOJIBI IIPH KOKCOBAHHH, COCTaB U CBOWCTBA
CMOJTBI

30. INoaroroBka cMONBI K IepepaboTke

31. TexHonorus peKTUPUKAINA KAMEHHOYTOJIBHOM CMOJIBL.
Cxema niporiecca.

32. Ounctka ¢pakmuii cMoutbl. [IpuMeHeHne U crocoObl
nepepaboTKH (HPaKIH CMOJIBI

33. IepepaboTka HadranuHoBO# (pakiuu. [TyTH MOBBIIICHUS
KavecTBa M KO PUIINECHTOB N3BICUCHHS Ha)TaIMHA.

34, OuyncTKa CTOYHBIX BOJ KOKCOXMMHYECKHX 3aBOJOB.

Baxxnocts npobnemsl. Mcrounnku obpasoBanust crokoB B KXII.
MeTo/1bl OUMCTKH CTOYHBIX BOJI.

35. TexHOMOTHA OMOXUMHYECKOTO cTIocoba 00ec(heHOIMBAHHS
CTOYHBIX BOJL

36. [Tosryuenne MHIAECH-KyMapOHOBBIX CMOJ. Y CIIOBHS
noydeHus. TexHomorngeckas cxema.

37. Texnonorus nonmyderns ¢ocara aMMOHHSA

38. Kiayc-mpornecc

39. TexHONOTHUSI KATAIUTHYECKON TMAPOOUYHUCTKH

40. Texnomorust Kpyrororo ¢pochaTHOro MEeTOa OUUCTKH KOKCOBOTO
raza oT aMMHaKa.

KM4 Konrponbnas MK-2-31;I1K-2- Pacuér razocbopuuka KokcoBblil ra3 u3 kaMmep KOKCOBaHUsI ITOCTYNAeT B
pabora. V1;IIK-2-Y2;ITIK-2- | ra30cO00pHHUKH Yepe3 CTOSKH, KOTOPBIE MPH MOMOIIY KOJIEH COSTUHEHBI
I'a3oc6opHUK BI;IIK-5-31;ITK-5- | c ra3oc6opHEKOM. B razocOopHmke ra3 oporraercsi MeIKopacibUIeHHON
V1 BOJIOH, mogaBaeMoit uepe3 popcyHKH. {1t 00erdeHns cXoma CMOJIBI U3
ra3ocOOpHUKA OXJIAXKIEHHE KOKCOBOT'O Ta3a B HEM OCYILECTBIISIETCS
ropsiueit Boaoi. B3anMonelicTBIe raza u oxXJiaxaaroIei BoIbl B
ra30cOOpPHUKE COMIPOBOXKAACTCS MPOIIECCAMH TEILIO- M MacCOOOMEHa.
HUcxonnbie nanuble: KonnyectBo meueii 65 mt O0bEM_kamepst 32.5 M3
O6opot_neueii 17 u Haceimuoii Bec 0.8 T/M3 BbIxo; OCHOBHBIX
IIPOAYKTOB KOKCOBaHUs: Brixoa_koxkca 74.6 % Brixon_cyxoro KI' 14.3
% Beixon_cmodnst 3.1 % Beixoa_0eH3071bHBIX _YTIeBOAOPOI0B 3.6 %
Brixoa_cepoBonopona 0.1 % Breixon_ammuaxa 0.4 %
IMuporenernueckas_Bnara 2.6 % Coctas kokcoBoro raza H2 57.4 %
CH4 28.7% CO 7.2% C0O2 1.4 % CmHn 3.2 % N2 2.5 % 02 0.3 %
Pesynbrare! Texauueckoro ananuza Wr 8.6 % Ad 8.43 % Vd 27.4 % S
0.58 % N2 1.9 %
KMS5 KonTponbHas [MK-2-31;I1K-2- Pacuer nepBHYHOTO ra30BOr0 XOJIOAUIHHHUKA.
pabora I1I'X V1;IIK-2-Y2;11K-2-
B1;ITK-5-31;I1K-5-
V1
KM6 KonTponbHast [TK-2-31;11K-2- ITpousBecTr pacyueT MMEeKTPOPUILTPOB MPH YCTAHOBKE UX MOCTIE
pabora. V1;IIK-2-Y2;I1K-2- | HaraeraTenei.
OnexTpoduibsTp. BI;IIK-5-31;I1K-5-
V1
KM7 KonTponbHast [TK-2-31;11K-2- Pacuer koHEYHOTO Ta30BOTO XOJIOAUILHUKA.
pabota. KI'X V1;IIK-2-Y2;T1K-2-

B1;TIK-5-31;I1K-5-
V1

5.2. Ilepeuenb paGoT, BHINOJIHSIE

MBbIX 110 TUCIHUIIJINHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboThI

Hazpanue
paboThI

[IpoBepsiembie
WHIUKATOPBI
KOMIETESHIIUHN

Coneprxanue paboTsI




P1 Kypcosas pabora IK-2-31;11K-2- B nepBuYHBIX ra30BbIX XOJIOAUIBHUKAX, KAK YKA3bIBaJIOCh BBIIIE, HE
V1;IIK-2-Y2;IIK-2- | qocTuraercs MoJHOrO BEIJACICHUS CMOJIBI U3 KOKCOBOI'O ra3a u
B1;I1K-5-31;I1K-5- COAEpKAHNE CMOJIBI B HEM COCTABIISIET YECTBO CMOJIBI BBIIEISETCS B
Vi HarHeTaTelle, OJJHAKO U ToCyie Hero B ra3e octaercs a0 0,5 r/m3
CMOJISIHOTO TyMaHa. Takoe cofepKaHue CMOJIbI SBIIsSETCA
HeXeTaTeabHBIM. [IpUBOIHTCS pacdeT aNeKTPOpHIBTPOB IIPU
yCTaHOBKE MX Nocyie HarHerarene. [Ipu yctanoBke xe
91eKTPOUIBTPOB 10 HATHETATENeH METO/1 pacueTa He MeHseTcs. B
CBSI3U C 3THUM OYMCTKA KOKCOBOI'O r'a3a OT OCTaBIIErocsi CMOJISIHOTO
Ty "MaHa sIBJIeTcsl HeoOXoauMoit. OYnCcTKa KOKCOBOTO Ta3a OT
CMOJISIHOTO TyMaHa OCYIIECTBIISIETCS HA KOKCOXUMHYECKHUX 3aBOJIaX B
anekTpopmibTpax," B anekrpodmisTp noctymnaet raz 49°C u mox
nasienueM 914 mm pr. ct. Temneparypa rasa rociie Haraeraresei t1 52
C JlaBiieHre KOKCOBOTO ra3a mocie Haraerareneit P1 914 mm Bog.cT.
O0BeM NMOCTYMAKOIIEro ra3a B 3TUX YCIOBUIX paBeH Vr=Vorx*
(273+t1)/273*760/P1 76870 M3/4 "0o6beM rasa, BEIXOIAIIETO U3
TIEPBUYHOTO TA30BOTO XOJMOAMWIbHIUKA, M3/94" Virx 77 655 M3/4 B
MPUHUMAEMOM SJIEKTPOQUIBTPE AUAMETP OCATUTEIBHOTO AIIEKTPOIa
250 MM 1 KOPOHUPYIOLIETO 2 MM.

5.3. OueHo4HbIe MaTepHaJibl, HCNTOJb3YyEMbI€ IJISl IK3aMEHA (onncaHne 6I/IJIeTOB, TECTOB M T.H.)

O6pa3zen 6unera ass 3ayera
BUJIET K 3AUETY Ne 0

JucunmunHa: «V3Bnedyenue u nepepaboTka XUMHUUECKUX MPOIYKTOB KOKCOBAHHSD)
Hamnpagsnenwue: 18.03.01 «3Bnedyenue u nepepaboTka XUMHUUECKUX MPOTYKTOB KOKCOBAHHSD
®dopma o0ydeHwsI: OTHas

®dopma IpOBEACHHUS 3a4UeTa; yCTHAS

1) CocraB u BBIXOJ JIETYIMX XUMUYECKHUX NTPOAYKTOB KOKCOBAHHSI.

2) DaxTOpHI, BIUAIOMINE Ha BEIXO M KAYECTBO XHMHYECKUX TIPOAYKTOB KOKCOBAHHS

CocraBui: K.T.H., JoUeHT kadenpst MuE J.U. AnexceeB
3aB. kadenpoit MuE A.B. llIpanéna

OnHoit U3 hOpM IPOMEKYTOIHOH aTTECTAINH MO AUCIUIIIHHE ABISICTCS 3K3aMEeH
Huxe nmpezcTaieH odpaser ouiera A1 S9K3aMeHa, IIPOBOMMOr0 B YCTHOU (opme.

MHHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHU S POCCUMCKOM ®EEPALINN
DenepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YIPEkKACHNE BEICIIET0 00pa30BaHUs
HALMOHAJIBHBINA NCCJIEJJOBATEJILCKNI TEXHOJIOTUYECKUI VHUBEPCUTET
«MHUCuC»

HOBOTPOUILIKNIA ®UITHAAIT

Kadenpa MareMaTHKH 1 €CTECTBO3HAHUS
BUJIET K O9K3AMEHY Ne 0

JucrmmmHa: «V3Bnederne u nepepaboTka XMMHIECKHX MPOIYKTOB KOKCOBAHHUS)
Hampasnenne: 18.03.01 «3Bneuenue u nepepaboTka XUMHYECKUX IPOAYKTOB KOKCOBAHISD
®dopma o0ydeHHsI: OuHast

®dopma NpOBECHUS DK3aMEHA: YCTHAS

1) IToxroroBka cMOIIBI K IepepaboTKe
2) Texnonorust pekTH(GUKALMN KAMEHHOYTOJIbHON cMoibl. CXeMa mporecca.

CocraBui: K.T.H., foueHT Kadeapsl MuE .. AnexceeB
3aB. kadpenpoit MuE A.B. IlIBanésa




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Y4eOHBIM [IAHOM IIPEANONaraeTcs MpoBeeHUE 3aueTa BO ceMecTpe, 3adeTa ¢ OILIEHKOH B 7 ceMecTpe,dKk3aMeHa U KypcoBoil paboTsI
B 8 cemecTpe B 8 B kauecTBe (POPMBI IPOMEKYTOUHOH aTTECTAIUU N0 JUCLUILINHE.
DK3aMeH U 3a4eT MPOBOIUTCS B ayTUTOPHH TI0 OreTam
DK3aMeH NPOBOIATCS M0 OMIIeTaM, HOANMCAHHBIM COCTaBUTENIEM OMIIETOB M YTBEP KICHHBIM 3aBEeIYIONINM Kadenpoii nmm

TECTOBBIM 3aJIaHUAM, YTBECPKACHHBIM B YCTAHOBJICHHOM MNOPSAIKE.

ITenarorndyeckoMy pabOTHHKY NMPENOCTABISAETCS MIPABO 331aBaTh CTYAECHTaM JOMOIHUTENbHbBIE BOIPOCHL.

Kpurepun orieHKH (B COOTBETCTBHH C (POPMUPYSMBIMI KOMITCTEHIMSIMHU U IUTAaHUPYEMBIMH Pe3yIbTaTaMH O0ydeHUS):

— Ha OLIEHKY «OTIMYHO» — CTYAECHT JOJKEH MI0KA3aTh BBICOKUM yPOBEHb 3HAHUM HE TOJIbKO HA YPOBHE BOCIIPOU3BEACHUS U
00BsICHEHHS HH(POPMALMH, HO U HHTEIUICKTYaJIbHbIC HABBIKH PELICHMS ITPOOJIEM U 33124, HaXO)XKIACHNS! YHUKAIBHBIX OTBETOB K
npoOJieMaM, OLIEHKH M BRIHECEHUST KPUTHYECKHUX CY)KICHH;
— Ha OIICHKY «XOPOIIIO» — CTYJICHT JOJDKEH ITOKa3aTh 3HAHWUS HE TOJIBKO Ha YPOBHE BOCHIPON3BEICHUS U 00BSCHEHHS HH(POPMAIIHH,
HO ¥ UHTEIUIEKTyalbHbIC HABBIKH PEIICHUS IPOOIeM U 3a/1a4, HaXOXKICHUS YHUKAIBHBIX OTBETOB K MpobiieMawm;

— Ha OLICHKY «YIOBJIETBOPHTEIBHO» — CTYJCHT JI0JDKEH MTOKa3aTh 3HAHUs Ha YPOBHE BOCIIPOM3BE/ICHUS M O0BSICHEHHS HH(OPMAINH,
UHTEJUIEKTYaJIbHbIC HaBBIKU PELICHUS IPOCTHIX 337a4;
— Ha OIICHKY «HEYHOBIETBOPUTEIBHO» — CTYJICHT HE MOXET [T0KA3aTh 3HAHNS HAa YPOBHE BOCIIPOU3BEICHUS U OOBSICHCHUS

I/IHC])OpMaI.II/II/I, HE MOXKCT IMOKa3aTh MHTCIUICKTYaJIbHBIC HABBIKH PCIICHUA IIPOCTHIX 3a4a4.

[Ipu siBKe Ha 3K3aMeH oOyJarormuecs 00I3aHbBl IMETh IIPH ce0e 3aUeTHYIO KHIDKKY, a B HCOOXOANMBIX CIy4asx, OMpPeNeNIieMbIX
Kadeapamu, U BEITOTHEHHBIE PaOOTHI.

ITpu sBKe Ha SK3aMeH oOydaromuecs: 00s3aHBI IMETh ITPH ceOe 3a4eTHYIO KHIDKKY, a B HEOOXOMMMBIX CITydasx, ONperesieMbIX
KadepaMH, U BBITOIHEHHBIE PAOOTHL.

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas iuTEpaTYpa

ABTOpBI, COCTaBUTENTU

3ariaBue

Bubanoreka

M3parenscTBO, roa, 311. anpec

JI1.1 |Tlorexun B.M.,
ITorexun B.B.

OCHOBBI TCOPUH XUMHYECKUX
MPOILIECCOB TEXHOIOTUH
OpraHUYeCKHX BELIECTB U
HedTenepepaboTKH: YIeOHHK

CTI6: UznatensctBo "Jlans", 2014,

JI1.2 [N.E. KopoGuanckuii,
H.A. Ky3Henos

Pacuer anmapatyps! 11t
YAaBIMBAHUS XUMHUYICCKHX
MPOIYKTOB KOKCOBAHUS:
Y4eOHUK

19521,

6.1.2. Jlono/HUTEILHAS JIUTEPaTYpa

ABTOpBI, COCTaBUTEIH

3arnaBue

Bubaunoreka

M3narenscTBO, roa, 3i1. anpec

JI2.1 |Mamnossaa AK.

Texnomnorus nepepaboTku
HPHPOHBIX SHEPTOHOCHUTENEH.
: YueOHUK 17151 By30B

M. Xumus KonocC, , 2004,

JI2.2 | Xapnamnosuu I'.B.,
Kaypman A.A

Texnonorus
KOKCOXHMHYECKOI0
MPOU3BOJICTBA: YUEOHHUK ISt
BY30B.

M. Meramnyprus, , 1995,

JI12.3 | Bomougyk T.I'.

TeXHOIOTHIECKIE CXEMBI
LIEXOB YJIABJIMBAHUS U
nepepaboTKH XUMUIECKUX
HPOAYKTOB KOKCOBaHUSL:
y4aeOHoe mocodue

Marnuroropck: I'OY BIIO «MI'TV». ,
2016,

JI2.4 | Benos, K.A.

[MepepaboTka XUMUIECKUAX
MPOAYKTOB KOKCOBAHHUSI

XappkoB ; Mocksa : ['ocynapcTBerHOE
HAY4YHO-TEXHUYECKOE U3aTEIbCTBO
JINTEpaTyphI IO YEPHOU U LIBETHOU
Metautyprud, 1949. - 272 c. - ISBN 978-
5-4458-4662-8 ; , 1949 r., [DneKTpOHHBII
pecypc]. - URL:
http://biblioclub.ru/index.php?
page=book&id=213952 (09.11.2015).




ABTOpBI, COCTaBUTENHU 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec
JI2.5 [Mennosuu B.U., P.E. |AnmapaTunx M.: Meramryprus, 1987 T,
JleiitGoBuu. KOKCOXHMHYECKOTO
MIPOU3BOJICTBA: yICOHOE
nocooue
JI2.6 |Ilox oOmiei CrpaBo4YHUK KOKCOXHMUKA: B 6 Hzparensckuii nom "MHXXEK", 2009 1.,
penakuueii JoKTopa -TH TOMax, TOM 3
TEXHUYECKUX HAYK
E.I'. KoBaneBa
6.1.3. MeTronuueckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3ariaBue bubnuoreka WznarenbcTBO, TOM, 3I1. ajipec
JI3.1 |Bomomyxk T.I'. AHanmu3 aMMHaYHbIX BOJI Wznarensckuii nentp 'OY BITO
KOKCOXHMHYECKOTO "MI'TVY", 2011,
pou3BoJcTBa: Meronuyeckue
yKa3aHus K JJaOOPaTOPHBIM
paboTaM 1o TUCIHUITIIHHE
"W3Bneuenne u nepepaboTka
XUMHYECKHUX MPOIYKTOB
KOKCOBaHUSA"
JI3.2 | Bomomyk T., [TeTyxoB | AHamu3 cbiporo OeH301a U Wznarensckuii nentp 'OY BITO
B.H., Ocuna H.IO. MPOIYKTOB €ro peKTH(GHUKAIIN: "MI'TVY", 2006,
Meronuyeckue ykazaHus K
J1a00paTOPHBIM paboOTaM MOT
nucruruinae "H3BiieueHne u
nepepadboTKa XUMUIECKUX
MPOJYKTOB KOKCOBaHUSA"
JI3.3 | Bomomyk T.I',MITY 3JIEKTPOHHBIE TECTOBBIC NaHHbIe, 2018,
nM. Hocosa : yaebHOe 1ocobue www.nf.misis.ru
JI3.4 |IleryxoB B.H., MeTo1bl HCIIBITAaHUS , 2014, www.nf.misis.ru
Bonomryk T.I'. CIeKarouel 1 KOKCyromen
CTIIOCOOHOCTH KaMEHHBIX yriler
U IHUXTHL: yaeOHoe mocodue
JI3.5 | T.I'. Bonomyk TexXHOTOTMYECKHE CXEMBI , 2017 r., www.nf.misis.ru
LEXOB YJIaBIHBaHHS U
nepepaboTKu
KOKCOXMMUYECKUX
MPOU3BOJICTB: METOANYCCKHE
pa3paboTKu
6.2. Ilepeuens pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»
31 |Poccuiickas HaydHas dIEKTPOHHAS OUIONIHOTEKA www.elibrary.ru
32 | KubepJlenunka www.cyberleninka.ru
D3 |H® HUTY" MUCuC" www.nf.misis.ru
6.3 TlepeueHb NPOrpaMMHOro odecrneyeHust
I1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | AnruBupyc Kaspersky Endpoint Security mns 6nsneca-Pammpennsriit Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.3 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
I1.4 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.5 |Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
I1.6 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.7 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
1.8 | WinPro 7 RUS Upgrd OLP NL Acdmc
I1.9 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.10 |7-zip
I1.11 [Microsoft Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL PerUsr STUUseBnft
I1.12 | Microsoft Teams
I1.13 |Zoom
I1.14 | Bpayzep Opera




I1.15

Bpayzep Yandex

I1.16

Bpayzep Microsoft Edge

I1.17

WinDjView 2.0.2

6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX

n.1

- Odunmansuelii caiit HoBotpourkoro dunmunana HUTY "MUCuC" http://nf.misis.ru/

n2

- DnextponHas oudnnoreka HUTY "MUCuC" http://elibrary.misis.ru

n.3

- YHuBepcurerckas 6nbmroTexa ornaiH http://bibliclub.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasuauenne

OcHarenne

127

VYuebHas mabopaTtopus (KOMIBIOTEPHBIH
KJacc)

KomrmurekT yueOHOM Mebenu Ha 24 mecT I o0ydarommxcs,
12 cranuoHapHBIX KOMIIBIOTEPOB JUIl  CTYAEHTOB, 1
CTAllMOHAPHBIIl KOMIIBIOTEp Ui mpenogasarens (y Bcex
BEIXOA B WHTEPHET), MPOEKTOp, HWHTEpaKTWBHAs [OCKa,
JOCKa ayJuTOpHas MeJoBas, KOMMYyTaTop, BeO Kamepa,
JOKyMeHT-kamepa, goctyn k OWOC VYruBepcurera
MUCHUC depe3 nuuHblii kabuHer Ha Mmiatdpopme LMS
Canvas u Moodle, nmunien3nonnsie nporpammel MS Office,
MS Teams, antuBupyc Dr.Web.

132

VYueOHas mabopaTtopust GU3NKH

KomrmurekT yueOHOM Mebenn Ha 16 MecT Ut oOydarommxcs,
pabodee  MecTo  mpemojaBaTens, 2  CTaIMOHAPHBIX
KOMIbIOTepa [uid  OOyJarlolIUXcsi, JOCKa ayJuTOpHas
MenoBasi, KOMIUISKT  THIOBOTO  OOOpyHOBaHMSA  JUIA
nabopatopuit « DNMEKTPUIECTBO U MarHeTH3M» (HACTOJILHBIN
KOHCTpYKTHB | mT, Onok reneparopoB 1 1T, 010K
MyIBTHMETpOB | 1T, 010K HabOpHOE Toie | T, KOMIUICKT
MUHHOIOKOB | mT, OJIOK MOJETHpOBaHUS Tmojed 1 1T,
KOMIUIEKT COSANHHUTEIBHBIX IPOBOAOB | mIT.).

131

VYuebHas mabopaTtopust GU3NKH

KomrmurekT yueOHOM Mebenn Ha 20 MecT I oOydarommxcs,
pabodee  MecTO  mpemojaBaTens, 3  CTaIMOHAPHBIX
KOMIIBIOTEpa ISt o0yJarommxcs, ocrntorpad,
TTOJTYTIPOBOAHUKOBEIN J1azep (KpacHbBI) MomiHOCTh 152MBT,
TIOTYTIPOBOAHUKOBEIN Ja3zep (KpacHBI) MomHOCTs 153MBT,

nabopaTopHasi ycTaHOBKa «JIBHKEHHME 1O HAKJIOHHOU
IJIOCKOCTH», nabopaTopHas ycraHoBka «OmpeneneHue
OTHOLIEGHHS  TEINIOEMKOCTH  BO3IyXa»,  JabopaTopHas
ycraHoBka «Ombir ®panka u Tepma», mabopaTopHas

ycraHoBka «M3yueHune wHTEp(hEpPEHIUH CBETa», YCTAHOBKA
JUISL U3YYCHHs YIOPYroro M HEyNpyroro yjiapa, yCTaHOBKa
JUIsL  ompej.3apsjia JJEKTPOHA C IIOMOIIBIO BaKyyMHOTO
auona,
10.JTabopaTtopHas
nabopaTopHas

YCTaHOBKa
yCTaHOBKa

«DU3NIECKUHMAATHUKY,
«Heympyroe  coymapenne
¢usmuecknXx ~— MasTHHKOB», JlabopaTopHas  YCTaHOBKa
«/3yuyeHne  BS3KOCTM  BO3AyXa»,  YCTaHOBKAa I
ONpeNeNeHns] HANPSDKEHHOCTH MAarHUTHOTO TIONSL  3€MIIH
(Tanrenc-byccons), ycraHoBka JsaboparopHas "MamuHaa
Arsyna" @®MI1 c¢ oanextponHelM Onmokom  DM-1/1,
ocumnorpadp GOS-620 FG, mukpockon yueOHbd YM-401,
JIOCKa ayTUTOpHAsT MEIOBasl.

8. METOAUYECKHE YKA3AHUSA 1JISA OBYYAIOIIUXCA

MeTOI[I/I‘IeCKI/Ie PEKOMEHJANH 110 U3YYCHUIO JTUCITUITIIAHBL

OO6yuaromumcst HE00X0IUMO 03HAKOMHUTHCSL:
- ¢ cozlepykaHMeM pabodel mporpaMMBl TUCHUILIHHEI (nanee - PII/T), ¢ mensaMu 1 3ajadaMu TUCHUIDIMHEL, €€ CBS3SIMHU C APYTHMHU
JUCIUIDIMHAMHI 00pa30BaTeNIbHON IIPOTPaMMBI, C OCHOBHON U JOIIOJIHUTEIILHON INTEPATYPOH, B YaCTHOCTH C METOAWIECKUMUI
pa3paboTKaMu Mo JaHHOW AUCIUILTNHE, UMEIOIUMCs Ha oOpa3oBarensHoM noptaine LMS Canvas u caiite kadenpsl, ¢ BuIamMu
CaMOCTOSTENBHOM pabOTHI.
Jn1s1 yenenrHoro yCcBOGHHS TEOPETHYECKOTO MaTepraia He0OOXOJMMO PEryIsIpHO NOCEIaTh JEKIINH, aKTHUBHO PadoTaTh Ha
MPaKTUYIECKUX 3aHATHAX U Ta0OPATOPHBIX paboTax, MIepeunThIBATE JIEKIIMOHHBIM MaTepHal, 3HAYUTeIbHOE BHUMAHUE YACNIATh
CaMOCTOSATENEHOMY M3y4CHHUIO AUCLIUIIINHEL.
IToaTOMy, BayKHBIM YCIIOBHEM YCIICITHOTO OCBOCHHS AUCIUILTHHEI O0YJarOIMUCS SBIISETCS CO3aHNE CHCTEMBI TIPaBHIIBHON
OpTaHM3aINX TPY/a, TTO3BOJIIONICH pacpeieNuTh YUeOHYI0 Harpy3Ky paBHOMEPHO B COOTBETCTBHH € TpaIKoM 00pa30BaTeIHHOTO




nporecca. boplryro moMOIIE B 3TOM MOXKET 0Ka3aTh COCTAaBICHHE IJIaHA pabOTHI HAa CEMECTp, MECSII, HeAeNo, 1eHb. Ero Hammune
TMIO3BOJIUT TTOJJYMHUTE CBOOOIHOE BpeMsI LIENSIM yueObl, TPYAUThCs Oosiee yerelmHo u s dextuBHo. C Beyepa Beerna HaJlo
pacnpenensaTh paboTy Ha 3aBTpAlTHUN JIeHb. B KOHIIE KaXKI0T0 JIHS 1eJIeco00pa3Ho TOABECTH UTOT pabOTHI: TIATENLHO MPOBEPHUTH,
BCE JIM BHINTOJTHEHO 110 HAMEUEHHOMY IIIaHy, He OBIIO JIN KaKuX-JIH00 OTCTYIUICHHUH, a eCIIH OBLTH, 10 KaKoil MpUYNHE OHH
npouzouuty. Hy)kHO oCyIeCTBASITh CAMOKOHTPOJIb, KOTOPBIH SIBISIETCS HEOOXOAMMBIM YCIIOBHEM YCIleIHON yueObl. Ecnu uTo-T0
OCTaJIOCh HEBBIMOJIHEHHBIM, HEOOXOIMMO M3bICKaTh BPEMsI JUIS 3aBEPILCHHS 3TOI 4acTH paboThl, HE YMEHbIIas 00bEMa HEJIEIBHOTO
IUIaHa.

Bce 3aganus kK NpaKTUYECKUM 3aHATHSIM, a TAKXKe 3a/laHUs, BEIHECEHHBIE HA CAMOCTOSTENbHYIO paboTy, pEKOMEHIyeTCs BBIIONHATD
HEMOCPEACTBEHHO T10CIIE COOTBETCTBYIOIICH TEMBbI JICKIIMOHHOTO Kypca. DTO CHOCOOCTBYET JIy4dIlIeMy YCBOCHHIO MaTepHala,
TI03BOJISIET CBOEBPEMEHHO BEIIBUTH M YCTPAHUTD «IIPOOEIBD) B 3HAHUAX, CHCTEMAaTH3NPOBATh paHee MPOHICHHBIN MaTepHal, Ha eTo
OCHOBE MIPUCTYNHTH K OBJIAICHUIO HOBBIMHU 3HAHHUSMH U HaBBIKAMU.




