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IIporpammy cocraBum(u):

x.m.H., [Joyenm, Anexceeg /. U.

Pabouas mporpamma
H3BieyeHne U nepepadoTka XMMHYECKHUX NPOAYKTOB KOKCOBAHUS

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSATENTPHO yCTaHABIMBAaEMBIH 00pa30BaTENIFHBIN CTAaHIAPT BEICIIEro 00pa3oBaHus - OakanaBpuat denepansHoE
TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE yUpEeKASHUE BhICIIEro 00pazoBanus « HalmoHampHbBIN HCCIea0BaTebCKUN
texHonoruueckui yausepcuter « MUCHUCy» no nanpasnenuro noAarotosku 18.03.01 Xumudeckas texHosorus (Iprukas ot
02.04.2021 . Ne 119 0.B.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

18.03.01 Xumuueckas texnonorus, 18.03.01 22 XumTexuonorus_IIplIOuYM_3ao4.plx Xumudeckasi TEXHOIOTHS MPUPOTHBIX
SHEPrOHOCUTEIIEH U YIIEPOJHBIX MATEPUANIOB, YTBEPAKIEHHOr0 YueHbM coBeToM @I'AOY BO HUTY "MUCuC" B cocrase
cootserctByromeii OITIOIT BO 30.11.2021, nmpotokon Ne 35

YrBepxaena B coctase OITOIT BO:

18.03.01 Xumuueckast TEXHOJIOIHs, XMMUYECKasi TEXHOJIOTUS IPUPOJHBIX SHEPIOHOCUTENEH U YIIIEPOAHBIX MATEPUAIIOB,
yIBepxkAeHHOH YueHslM coBeToM OI'AOY BO HUTY "MUCuC" 30.11.2021, nporoxon Ne 35

Pabouast mporpammMa o7100peHa Ha 3acemaHumn
Kadeapa matemaTuku u ecrecrso3Hanus (HoBorpouukuii puanas)

[Iporoxon ot 24.06.2021 ., Nel 1

PykoBomutenb moapasaencHus K.¢.M.H., Ao1eHT [tortep JI.A.



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]- Cq)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 Be3omacHoCTh KU3HENEATETLHOCTH

2.1.2 | Xumus BBICOKOMOJIEKYJISPHBIX COSAMHEHUH

2.1.3 | O6mias XxuMu4ecKasi TSXHOJIOTHS

2.1.4 | Opranuyeckast XUMHs

2.1.5 |IIpoueccsl 1 anmaparbl XHMUYECKOW TEXHOJIOTUH

2.1.6 | TennoTexHuka

2.1.7 | Xumus
2.2 JucunminHbl (MOIYJIM) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUNIAHBI (MOAY/Is]) HEOGXO0THMO KaK
NpeaNIecTBYOIee:

2.2.1 |IoaroroBka K Mpouemype 3allUThl U 3alIUTA BRITYCKHON KBaTH()UKAIIMOHHON paboTsI

2.2.2 |IpenouruioMHas IpakTHKa JUIS BBITIOJHEHUS BBITYCKHOW KBAIU(HUKAIIMOHHON paboTHI

2.2.3 | CucteMsl ynpaBlIeHUs] XUMUKO-TEXHOJIOTUYECKUMHU NIPOLIECCAMU

224 | OU3UKO-XHUMHYECKHE OCHOBBI HE(YTAHBIX AUCIIEPCHBIX CHCTEM

2.2.5 | XumuyecKHue peaKTOpbl

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAMMUA

IIK-3: Cnocoben OCyLIECTBJIATH TEeXHOJIOTHYeCKHH npouecc B COOTBETCTBHH C PEIVIAMEHTOM, HCIIOJIB30BATh CHCTEMbI
ABTOMATHU3MPOBAHHOTO YIIPABJCHHUSA NMPOU3BOACTBCHHBIM MPOILECCOM

3HaTh:

[1K-3-34 ocHOBHBIC TEXHOJIOTHH YiIaBJIMBaHUSA XUMUYCCKUX MPOAYKTOB KOKCOBaHHs

IIK-5: Cnioco6eH UCoJ1b30BaTh MPABUJIA TEXHUKH 0€30MaCHOCTH, MPOU3BOACTBEHHOI CAHUTAPUM, TIOKAPHOH 0€30MaCHOCTH
M HOPMBI 0XPaHbI TPYAa, H3MEPATH ¥ OLEHHBATL NAPpaMeTPhl MPOM3BOACTBEHHOI0 MUKPOK/JIMMATA, YPOBHS 3aNbLIIEHHOCTH
M 3ara30BaHHOCTH, IyMa, U BUOPALUH, OCBELIEHHOCTH Padoyux MecT

3HaTb:

TTK-5-31 ocHOBBI Oe30MacHOM OpraHU3aIMH MPOIIECCca YIaBIUBAHUS

IK-3: CnocobeH OCYHIECTBJIATH TEeXHOJIOTHYeCKH I nmpouecc B COOTBETCTBUH € PEIVIAMEHTOM, HCIIOJIB30BATh CUCTEMbI
ABTOMATH3HMPOBAHHOI'0 YIIPABJICHUSA IMPOU3BOJACTBCHHBIM IIPOLECCOM

3HaTh:

[IK-3-33 cxeMBl OCHOBHOTO 000PYHTOBAHUS IJIS YIaBIMBAHUSA XUMUYECKHUX MPOTYKTOB KOKCOBaHUS

ITK-3-31 oCHOBHBIE STAITBI MPOIIECCa YIABIUBAHUS XUMHYCCKUX IPOLYKTOB.

TIK-3-32 xauecTBEHHbIE I0KA3aTEIN XUMUYECKUX IIPOJAYKTOB KOKCOBAHUS

IIK-5: Cnioco0en uCnoab30BaTh MPABUJIA TEXHUKH 0€30MaCHOCTH, IPOU3BOACTBEHHOI CAHUTAPUH, OKAPHOI 0€30MACHOCTH
U HOPMBbI OXPaHbl TPYAQ, U3MEPATH U OLEHUBATH NapaMeTPbl NPOU3BOACTBEHHOI0 MUKPOKJIMMATA, YPOBHS 3aNbLIEHHOCTH
M 3ara30BaHHOCTH, LIIyMa, 1 BUOPaI[UuH, OCBEIIEHHOCTH Padoyux MecT

YMmerhb:

ITK-5-Y1 oneHuBaTh omacHble (GaKTOPHI IPH PeaTH3alii TEXHOJIOTUH YITaBIUBaHUS




IIK-3: Cnoco0eH ocyliecTB/IATh TEXHOJIOTHYeCKHIi Ipouece B COOTBETCTBHH C PErVIAMEHTOM, HCI0JIb30BATh CHCTEMbI
ABTOMATH3MPOBAHHOTIO YNPaBJIeHHs MPOU3BOACTBEHHBIM ITPOLECCOM

YMmerb:

[1K-3-¥Y3 BBIONpATh TEXHOJIOTHIO M PACCUUTHIBATH OCHOBHOE 00OPYJJOBaHNE IIEXOB YIAaBINBAHUSA KOKCOXHMHYECKUX TIPON3BOACTB

TIK-3-VY1 oueHuBaTh KaueCTBO BBITYCKaeMOW MPOIYKLIUH

ITK-3-VY2 onennBath 3 GEeKTHBHOCTH KOHKPETHOH peaNn3aiil TEXHOJOTHH YIIaBIHBAHHS

IIK-5: Cnioco0eH MCno1b30BaTh NPABUJIA TEXHUKH 0€3011aCHOCTH, IPOU3BOACTBECHHOI CAHUTAPUH, NI0KAPHOI 0€3011aCHOCTH
U HOPMBI OXPaHbI TPYAA, U3MePATh U OLEHUBATH NapaMeTPhbl IPOU3BOACTBEHHOI0 MUKPOK/JINMATA, YPOBHS 3aNbLICHHOCTH
M 3ara30BaHHOCTH, IIIyMa, H BHOPAINH, 0CBELICHHOCTH pado4ynx MecT

Baagern:

TIK-5-B1 HaBbikamu pabOTHI C TEXHOJIOTMYECKHMMHU HHCTPYKLUSMH U 000pyI0BaHUEM

IK-3: Cnioco6eH ocyniecTBIAATH TEXHOJIOTHYECKHiT MPoIecC B COOTBETCTBUH C PErJIaMeHTOM, HCI0JIb30BATh CHCTEMbI
aBTOMATH3HPOBAHHOIO YIPaBJIeHUs] IPON3BOJACTBEHHBIM MPOLIECCOM

Baaaernb:

ITK-3-B1 MeToaaMu opraHu3aiiii 6€30TXOIHOTO POU3BOICTBA;

4. CTPYKTYPA U COJAEPKAHUE

Kon HaunmenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [Ipumeuanue KM Brinosn
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H L. sieMble
KOMIeTeHIUI pecypcsl padoTsI

Pasgen 1. YiaaBiuBanue
XHMHYECKHX NPOAYKTOB

KOKCOBaHHSA

1.1 Posb xuMuueckoro Kpbuia 3 1 JI2.1J12.4
KOKCOXHMHYECKOTO JI2.5J12.6
npousBoicTea. Hcropus 019233
pazButus. /Jlex/

1.2 CocTaB ¥ KOJTHYECTBO 3 1 JI1.2J12.2
JIETy4UX MPOAYKTOB JI2.5
KOKCOBaHHUS. 3aBUCHMOCTh 21932 323

BBIXOJa ¥ KauecTBa
XMUMHYECKUX MPOJTYKTOB
KOKCOBaHUS OT KayecTBa
YTOJBHOM MIMXTHI H PEKIMA
KokcoBanus /JIex/

1.3 CocTaB M KOJIHYECTBO 3 4 JI1.1J12.1
JIETY4UX MPOTYKTOB JI2.2J12.3
KOKCOBaHHUS. 3aBUCHUMOCTh J12.6
BBIXOJ1a M KaUecTBa 9152 53

XUMHYECKUX MPOIYKTOB
KOKCOBaHHSI OT Ka4ecTBa
YrOJIbHOMN LIMXTHI U peXKUMa
kokcoBanus /I1p/

14 [TepBruHOE OXJIAXKICHHE 3 2 J12.1 J12.6
KOKCOBOT'O ra3a 1 ero 21932 323
HEOOXOJUMOCTb.

OxJ1aXKieHue rasa B
razocoopuuke. Ha3nauenue,
pexuM paboTHI
razocOopruka. /JIex/

1.5 OxJ1aXKieHue rasa B 3 2 JI1.1
MEPBUYHBIX Ta30BbIX JI1.2J12.1
xononunbHuKax. [lepBuunbie J12.6
ra3oBEIE XOJOIUIBLHHAKH. 21522 353
Hasznauenne. CpaBHUTENbHAS
XapaKTEePUCTHKA

XOJIOIMIIBHUKOB PA3THIHBIX
KOHCTpYKIMiA /JIex/




1.6

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

2.2
013233

1.7

Hasnauenue,
TEXHOJIOTHYECKUE CXEMBI U
anmapaTel OTACICHHS
KOHJIEHCALIUH,
nenutamaru /Cp/

11

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

1.8

Hasnauenue,
TEXHOJIOTHYECKUE CXEMBI U
anmapaTel OTJCICHHS
KOHJICHCALIUH,
nermtaMarin /TTp/

JI2.1 J12.6
0103233

1.9

TpaHCOpT KOKCOBOTO rasa B
[[EXC YIABIUBAHUSL.
XapaKTepuCTHUKa ra301yBOK.
DneKTpOOUITBTPHIL.
Hasnauenwue u yctpoiicTso.
Pacnonoxenue
ANEKTPOPHIBTPOB B CXEME
nexa ynasiuBaHus /Cp/

10

JI1.2J12.1
0102393

KM2

1.10

TpaHCOpT KOKCOBOTO rasa B
[EXC YIABIUBAHUSL.
XapakTepHuCTHKA ra30/yBOK.
Onextpodunbtpel. /TIp/

J2.2J12.4
J2.6
013233

[MepepaboTka H30BITOUHON
aMMMa4YHOM BOJIBI Ha
KkonoHHax. KauecTBo u
KOJIMYECTBO M30BLITOYHOM
aMMHa4YHOM BOJBI. CXeMBI
nepepabOTKH aMMHAYHOI
BOJIbI 0€3 pa3JIokKEeHHsI CoJIeh
CBSI3aHHOI'O aMMOHHUS 1 C
pasnoxenuem. /Cp/

10

JI1.2J12.2
0102393

1.12

3anuch BUJCOKOHCIIEKTOB
BHICCOTBETOB 110 TeMaM
nekuuii u npaktuk. /Cp/

57

[K-3-31 IIK-3-
32 TIK-3-33
I1K-3-34 TIK-3-
V1I1IK-3-Y2
MK-3-Y3 IIK-3
-B1 IIK-5-31
[K-5-Y1 IIK-5
-Bl

2.4
013233

Pa3nen 2. YiaaBiauBaHue
XHMHYECKHX MPOAYKTOB
KOKCOBAaHUS




2.1

YnaBnuBaHue aMMUaKa u3
KOKCOBOT'O Ta3a.
[IpousBoacTBoO cynbdara
aMMOHHSI B CATypaTOPHOM
npouecce. [lokazarenu
Ka4yecTBa COJIM M €T0
3aBHCHMOCTB OT
TEeMIIepaTypbl, TypOYIU3aliuu
MaTOYHOT'O pacTBOpa B
catyparope, Benu4uHbl pH,
XapaxkTepa U CoAepKaHus
npumeced. MeTtoibl
MOBBIIICHUS KQ4eCTBA COJIH.
I'panymsanus cynbgara
ammonus OcHoBHas
amnmaparypa cynb(aTHoro
otaenenus. /Jlex/

JI1.2J12.1
013233

KM1

2.2

VaBnuBaHNE aMMHaKa U3
KOKCOBOTO TI'a3a.
ITpousBoacTBO cyabdara
ammonwust. /Ip/

JI1.2J12.2
J12.3712.4
J2.6
01030233

23

[IpousBoaCTBO JETKUX
MUPUAMHOBEIX OCHOBAaHUH.
Pecypcsl nupuamHOBBIX
OCHOBAaHUH U UX
pacrpeneneHue Mexy
ra3oM, BOJIOM M CMOJIOM.
XapaKkTepucTHKa JIETKUX
MUPUIMHOBBIX OCHOBaHUH H
UX OIPUMEHEHHUE. Y CIOBUSL
yIaBIUBaHUS OCHOBAaHU U3
ra3a 1 U3BJECYEHUE UX U3
MaTO4HOI'O PacTBOpa.
TexHoIOrHYeCcKue CXeMbl
MOJTy4EHHS JTETKUX
MUPUINHOBEIX /JIek/

JI1.2J12.1
012233

2.4

Beccaryparopnblie ycTraHOBKH
MPOU3BOJICTBA Cynb(daTa
amMMoHus1. JlocTonHCTBA
OeccatypaTopHOTO MeTO A
HOJTy4IeHHS CyIb(ara
ammonust /Cp/

JI1.2J12.2
013233

2.5

VnaBiauBaHue aMMHaKa
MOHOaMMOHHUHpochaToM,
nmuamMonuniidochatom /Jlex/

JI1.2J12.1
J12.4 J12.6
010233

2.6

IMomy4enne pocdara
aMMOHHS U3 aMMHaKa
KOKCOBOTO I'a3a.
PaccmoTtpenne
npesenTanun. /Cp/

JI1.2J12.2
2.4
013233

2.7

YnaBnuBaHue cepoBO0OpOIa
13 KOKCOBOTO rasa.
CoBMecTHOE yITaBINBaHNE
aMMHIaKa U CepoBOJIOPOJA.
Knayc-npouecc.
PaccmoTtpenue
npesenTanun. /Cp/

JI1.2712.2
0103233

2.8

OTaenreHne KOHEYHOTO
OXJIaXKIEHHS KOKCOBOT'O ra3a.
TexHOIOTHYECKHE

cxeMsl. /Jlex/

2.2
JI2.6J13.3
0103233




2.9

Koneunoe oxmnaxaeHue
KOKCOBOTO Ta3a. TexHomorus
yIaBIUBaHUS OCH30JIbHBIX
YIIIEBOJOPOJOB. Brinenenue
OEH30JIbHBIX YIIIEBOJOPOIOB
W3 MOTJIOTUTEILHOTO Maca.
PaccmoTtpenne

npesenranuu. /T1p/

JI1.2J12.1
J12.3J12.4
01030233

2.10

CocTaB u cBOICTBa CBHIPOTO
6en3ona. Merozsl
H3BJIEYEHUS OE€H30IbHBIX
YIJIEBOJOPOIOB M3 KOKCOBOTO
raza. XapakTepucTHKa
IOTJIOTUTENBHBIX MaCEl.
Perenepanus
MOTJIOTUTEIBHOTO MAacJia MpH
MapOBOM M OTHEBOM HarpeBe
IIOTJIOTUTEIHHOTO

Mmacna. /Cp/

J12.1J12.4
J2.6
01030233

2.11

TexHonoruyeckas cxema u
PEKUM pabOTHI
CKpYOOEpHOTO OT/ICIICHUSL.
DU3NKO- XUMHYECKHE
OCHOBBI TIpoIecca
yAaBIMBaHMS OCH30JIEHBIX
YITICBOOPOIOB.
Konctpykimu ckpyodepon
CpaBHUTENIFHAS OI[CHKA
3G GEKTHBHOCTH Pa3TMIHBIX
TUIOB abcopOepoB. /Jlex/

2.2
0103233

2.12

Brinenenune 0eH30IbHBIX
YIIIEBOJOPOJIOB U3
ITOTJIOTUTEIBHOrO Macia.
DaxTOpBbI, ONPEEIAIOIINE
MpOIIeCC 1EeCOPOLHH.
TeXHOJIOrMYECKHUE CXEMBI
JHUCTHILISAIUN OEH30JIBHBIX
YIJIEBOJOPOIOB 3
MOTJIOTUTEILHOI0 Maca.
OCHOBHBIC aImapaThl
OEH30JIbHOTO

oraenenus /Jlex/

JI2.1 J12.6
013233

2.13

Ouncrtka ctounbix Bog KXII.
Ucrounuku obpazoBanust
crokoB B KXII, ux
KOJIMYECTBO U COCTAB.
MeToIbI OYUCTKH CTOYHBIX
BoJI. TexHoONOrmUecKas cxema
U pexXUM OHOXUMHIECKON
YCTaHOBKH 110 OYHCTKE
CTOYHBIX BOA. MeporpusiTus
O COKPAIIEHHUIO CTOYHBIX
BOJI B KOKCOXUMHUYECKOM
npousBojactee. /Cp/

12

JI1.2J12.1
0103233

2.14

3amnuck BUIEOKOHCIIEKTOB U
BHEEOTBETOB 10 TEMAM
NeKuid ¥ npaxkTuk. /Cp/

40

I1K-3-31 TIK-3-
32 IIK-3-33
[IK-3-34 TIK-3-
V1I1IK-3-Y2
[IK-3-Y3 IIK-3
-B1 IIK-5-31
MK-5-Y1 IIK-5
-Bl




Paznen 3. IlepepaGoTka
XMMHYEeCKHUX MPOAYKTOB
KOKCOBaHMA. (JIEKIIUH,
J1a00paTopHbIe)
IIpakTHyeckne 3aHATUS 10
Beell IUCHUIIAHE

3.1 [ToaroroBka cMOJIBI K 1 JI2.1 P1
nepepaboTKe. Y cpenHeHue, J12.4]13 .4
00e3BOKHBaHUE, D152 53
obecconuBanne. Cxiiag
cModbl. /JIek/

3.2 CocraB, cBOICTBA. 1 JI1.2J12.2
DpaKIMOHHBIN COCTaB J2.4
cMoutbl. Beixona u 213253
XapaKTEePUCTUKH
¢paxuuid. /Jlex/

33 TexHOoIOrnYecKue cXembl 4 JI2.1J12.4
PeKTU(GUKALIUNA CMOJIBI. 213253
OCOOCHHOCTH CXeM
pextuduxarm. /Cp/

34 TexHoIOruYecKue CXeMbl 6 JI2.2J12.3
pPeKTH(UKALUN CMOJIBL. J12.6
OCOOCHHOCTH CXeM 213253
pextudukarun. /Tlp/

3.5 Texnomorus nepepaboTku 4 JI2.2713.4
(hpaxuit CMOJBL. 212233
ITpon3BonCTBO TOBapHBIX
MPOJYKTOB CMOJIOPA3T OHKH:

HadTanuH, pEeHONATH, Macia,
HeK U Ip. XapaKTepUCTHKA
KaMEHHOYTOJILHOTO TTeKa.
CaoticTBa, copra,
npumenenue. /Cp/

3.6 [Tpou3BOACTBO MHICH- 4 J2.2
KyMapoHOBBIX cMol1 /Cp/ 212233

3.7 HoBrie TexHONMOTHH B 1 JI1.2J12.2
001acTi U3BICUCHHS U J12.4 J12.6
nepepaboTKH XUMUYIECKUX 212233
MPOAYKTOB KOoKcoBauus /JIek/

3.8 AHa3u3 Ka4yecTBa ChIPOro 7 JI1.2J12.1
OeH30J1a ¥ IPOIYKTOB €T0 J12.6J13.2
pextudukanun. /Ilp/ 21 33

39 OuucTKa BOJ B CUCTEME 6 J12.1 J12.2
000pOTHOT'O BOJOCHAOXKEHUS. J12.6
VipaBieHue KauecTBOM 0109233
000pOTHON TEXHUYECKOMH
BOJIbI, 0OpH0a C HAKHITBIO U
OHMOJIOTUIECKUM
obpacranuem . /Cp/

3.10 | AHanu3 aMMHAYHBIX BOJI 4 2.2
KOKCOXHUMHYECKOTO JI2.3J13.1
nponsBojcTsa /I1p/ 313233

3.11 3amnch BUICOOTBETOB U 81 ITK-3-31 TIK-3- JI1.2J12.1
BUJICOKOHCIIEKTOB 110 TEMaM 32 TIK-3-33 2.4
nekuuii u npaktuk. /Cp/ TIK-3-34 TIK-3- | D122 33

V1IIK-3-Y2
MK-3-Y3 TIK-3
-B1 IIK-5-31
MK-5-Y1 IIK-5

-Bl




3.12 /Ox3amen/ 4 13 TIK-3-31 IIK-3- KM4
32 TIK-3-33 212233
ITK-3-34 TIK-3-
V1IIK-3-Y2
[K-3-Y3 TIK-3
-B1 IIK-5-31
[K-5-¥1 IIK-5
-B1
5. ®OHJ OIEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, FK3aMeH U T.II), BONMPOCHI JJIsI
€CaMOCTOSITe/IbHOH NOATOTOBKH
Kon KoHnTponsHOe Iposepsienmere
KM P HHIKATOPBL Bomnpocs! 1 moAroToBKH
KOMIIETeHLU I
KM1 IIpakTuyeckas IK-3-31;I1K-3- Pacuér razocbopranka
pabota 32;1IK-3-33;I1K-3- | KokcoBblif ra3 U3 kaMep KOKCOBaHHUS IOCTYIAeT B ra30COOPHUKH uepes

34:TIK-3-V 1;1IK-3-
V2;[K-3-Y3;[IK-3-
BI;[IK-5-31;[TK-5-
V1;TIK-5-B1

CTOSAKH, KOTOPBIC IIPH IMMOMOIIU KOJICH COCANHEHEI C I‘aSOC60pHI/IKOM.

B razoc6opHuke ra3z opomraercsi MeIKOpacbUIEHHOH BOJIOH,
nojaBaeMoii uepe3 hopcyHkH. s oO6nerdyeHus cxoaa CMOJIbBI U3
ra30cOOpHUKA OXJIaXKJCHUE KOKCOBOT'O T'a3a B HEM OCYIICCTBISCTCS
ropsiueil Bopoil.
B3aumMoneiicTBre raza u oxJ1axaaromei BoAbl B ra30cO0pHUKE
COIIPOBOKAAETCS MpoLleccaMt TeIyIo- U MaccooOMeHa.

VcxonHble TaHHBIE:

Konuuectso_neueit 65 T
O0BEM_Kamepsl 325 M3
O6opot_neueit 17 q
HaceimHoit Bec 0.8 /M3

BrIxoa 0CHOBHBIX TIPOAYKTOB KOKCOBAHUA:

Berxom_xokca 74.6 %
Beixon_cyxoro KI' 14.3 %
BbIxoa_cMoIsl 3.1 %
BrIxo_O€H30JIbHBIX yII€BOA0OPOIOB 3.6
%

Beixon_cepoBomopona 0.1 %
Brixon_ammuaxa 0.4 %
IMuporeHermyeckas Biara 2.6 %
CocTaB KOKCOBOI'O rasa

H2 57.4 %

CH4 28.7 %

(60) 7.2 %

CcO2 1.4 %

CmHn 32 %

N2 2.5 %

02 0.3 %
Pe3ysbTaThl TEXHHYECKOTO aHaIn3a

Wr 8.6 %

Ad 8.43 %

vd 27.4 %

S 0.58 %

N2 1.9 %




KM2

KonrponbHas
pabota

TIK-3-31;1TK-3-
33:T1K-3-34;TTK-3-
32:T1K-3-V 1;[1K-3-
V2;TIK-3-V3;[1K-3-
B1;[IK-5-31;[1K-5-
V1;IIK-5-B1

Harnerarenu ciyxart Uit OTCaChIBaHUS I'a30B U3 KOKCOBBIX MEUeH 1
CO3J1aHMsI HAanlopa, HeOOXOAUMOTO ISl MPOJBIKEHHS ra3a yepe3
ammapaTypy XMMHYECKUX IIEXOB U Ta30MPOBOIBL. ANIaparypa u
Ta30IpPOBOJIBI, PACHIONIOKEHHBIC O HATHETaTeNeH, HaXxoAATCs IO/ pa3pe
-)KEHHEM, a TI0CJIe HUX — MO
JIaBJICHUEM.

BcenencTBre cxxaTHs ra3a B HATHETATEIAX BBIICNACTCS TEIIO0, KOTOPOE
MOBBIIIAET TEMIIEPaTypy BeIXoAsmmero rasa. [locne Harnerarenei
TeMIlepaTypa ra3a noBbIIIaeTcsi 00bIMHO Ha 15—25 rpax B
3aBHCHMOCTH OT CyMMapHOTO
Harfopa.

s ompeneneHus HEOOXOIMMOM MOIIHOCTH Ha Bay
HarHeTaTeslel IPUHUMAeM:

CYMMAapHBII Harop paBHBIM PT.

CT. Pcym 3000 MM pT. CT.

W3 HUX BcacklBaHue PB 500 MM PT.
CT.

W HarHeTaHue Pu 2500 MM pT.

CT.




KM3

Bomnpocsl k 3a4€ty ¢
OILICHKOM

TIK-3-31;1TK-3-
32:T1K-3-33;TTK-3-
V1;TTK-3-34;TTK-3-
V2;TIK-3-V3;[1K-3-
B1;[IK-5-31;TTK-5-
V1;IIK-5-B1

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




KM4

Bormpocsr k
9K3aMEHY

TIK-3-31;1TK-3-
32:T1K-3-33;TTK-3-
34:T1K-3-V 1;[IK-3-
V2;TIK-3-V3;[1K-3-
B1;[IK-5-31;TTK-5-
V1;IIK-5-B1

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
TUAPOOYHUCTKH.

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.

5.2. Ilepeyenn padoT, BbINOJIHSIE

MbIX 10 AucuumuinHe (Kypcoasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

[Iposepsiemble
Kon Ha3panne POBep
AGOTLI AGOTLL WHIAKATOPBI ConeprxaHue padoThI
p p KOMIETEHIINHN
P1 Kypcosas padboTa ITK-3-31;11K-3- B nepBUYHBIX Ta30BBIX XOJOIUIBHUKAX, KaK YKa3bIBAJIOCH BBIIIE, HE

32;11K-3-33;[1K-3-
34;TTK-3-Y 1;TTK-3-
V2;1TK-3-B1;IK-3-
V3;[K-5-31;TTK-5-
B1;[IK-5-V1

JIOCTHTAETCS TTOJTHOTO BBIJCTIEHHS CMOJIBI M3 KOKCOBOTO T'a3a 1
COZIepKaHUE CMOJIBI B HEM COCTAaBIISICT YECTBO CMOJIBI BBIIEISACTCS B
HarHerarese, OJHAKO U MOCIe Hero B rase octaercs a0 0,5 r/m3
CMOJITHOTO TyMaHa. Takoe coliepskaHue CMOITBI SBIISETCS
HeXeTaTenbHBIM. [IpuBOaUTCS pacdeT AMeKTpoGUIBTPOB U
yCTaHOBKE MX nocjie HarHerarenei. [Ipu yctanoBke xe
AMEeKTPO(UIBTPOB 10 HATHETATeNed METO/I pacuera He MeHsercs. B
CBSI3H C 3THM OYHCTKA KOKCOBOTO Ta3a OT OCTABIIErOCS CMOJISTHOTO
Ty "MaHa BJISeTcs HeoOxoaumoit. O4nCcTKa KOKCOBOTO Ta3a OT
CMOJISIHOTO TyMaHa OCYIIECTBIISIETCS HAa KOKCOXUMUYECKHUX 3aBOJAX B
anekTpodmIbTpax,” B anextpodunsTp moctynaer ra3 49°C u o
nasienueM 914 mm pr. ct. Temneparypa rasa rocie Haraetaresei t1 52
C [laBiieHre KOKCOBOTO Ta3a rnocie Haruerateneit P1 914 mm Boj.CT.
O0OBEM MOCTYMAIOIIEro Ta3a B 3TUX YCIOBUAX paBeH Vr=Vorx*
(273+t1)/273*760/P1 76870 M3/4 "00beM raza, BEIXOJSIIETO U3
HEePBUYHOTO Ta30BOT0 XOJIOAWIbHNKA, M3/4" Virx 77 655 M3/4 B
MPUHIMAEMOM JIEKTPOGUIBTPE AUAMETP OCAIUTEIBHOTO 3ICKTPOIa
250 MM U KOPOHUPYIOLIETO 2 MM.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

Ob6pa3zen Ounera ams 3adera
BUJIET K 3AYETY Ne

JucrumnnHa: «V3Bnedenne u nepepadoTka XUMUYECKHX IIPOTYKTOB KOKCOBAHHUS)
Hanpasnenue: 18.03.01 «M3Bneuenue u nepepaboTka XUMUYECKUX MPOAYKTOB KOKCOBAHUS
®opma oOyueHus: ouHast

®dopma npoBeieHNS 3a4eTa; yCTHAS

1) CoctaB 1 BBIXOJ IETyINX XUMHIECKUX MIPOAYKTOB KOKCOBAHHS.

2) ®akTopHI, BIUSIOLINE HA BEIXO/A M KAYECTBO XUMHUUYECKHUX MPOIYKTOB KOKCOBAHHMS

CocrtaBui: K.T.H., ToueHT kadenaps MuE J.N. AnekceeB
3aB. kadenpoit MuE A.B. IlIBanésa

OnHoit 13 (HOpM IMPOMEIKYTOTHOM ATTECTAIINH 110 TUCIIATUIMHE SBIISIETCS K3aMeH
Hwxe npeacrasnen obpaser Ouiera Ui 9K3aMeHa, MPOBOJIUMOTO B YCTHOH Qopme.

MHWHHUCTEPCTBO HAYKH U BBICILIEI'O OBPA30OBAHUS POCCUMCKON ®EEPALIUN
®denepabHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHNE BBICIIIETO 00pa30BaHMUS
HALIMOHAJIBHBIN I/ICCJIEHOBATEHBCKI/Iﬁ TEXHOJIOTUYECKWI YHUBEPCUTET
«MUCuCyx»

HOBOTPOHHKI/IVI DOUITNATT

Kadenpa MaTeMaTHKH 1 €CTECTBO3HAHUS

BUJIET K OK3AMEHY Ne 0

Jucunnimna: «/3Biedenue u nepepadoTka XMMHYECKUX POAYKTOB KOKCOBaHUS»
Hampasnenne: 18.03.01 «/3Bnedenne u nepepaboTka XUMHIECKHIX ITPOTYKTOB KOKCOBAHMSD)
®dopma o0ydeHHst: OuHas

CDopMa MpOBEACHUA SK3aMCHA: YCTHad

1) IToaroroBka cMOJITBI K TIepepaboTKe
2) TexHonorust peKTU(PUKALNU KAMEHHOYTOJIbHOW cMoubl. CxeMa mporecca.

CocTtaBuit: K.T.H., oueHT Kadenapsl MuE J.N. AnekceeB
3aB. kapenpoit MuE A.B. llIpanéna

5.4. MeToauka OLIeHKH OCBOCHHS AUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Y4eOHBIM IJIAHOM IIPEAIoNaraeTcs MpoBeeHUE 3aueTa BO ceMecTpe, 3a4eTa ¢ OILIEHKOH B 7 ceMecTpe,dK3aMeHa U KypcoBoil paboTsI
B 8 cemecTpe B 8 B kauecTBe (JOPMBI IPOMEKYTOUHOI aTTECTAIUU N0 JUCLUILINHE.

DK3aMeH U 3a4eT MPOBOIUTCS B ayTUTOPHH TI0 OHieTam

DK3aMeH POBOIATCS M0 OMIIeTaM, MOANNCAHHBIM COCTaBUTENIEM OMIIETOB M YTBEP KICHHBIM 3aBEIYIONINM Kadenpoii nmm
TECTOBBIM 3aJJaHUSIM, YTBEPKJCHHBIM B YCTAHOBIEHHOM MOPSIKE.

ITenarorndeckoMy pabOTHHKY MPENOCTABIAETCS MIPABO 331aBaTh CTYAECHTaM JONOJIHUTENbHbBIE BOIPOCHL.

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

— Ha OICHKY «OTJIMYHO» — CTYAEHT JOJDKEH [OKa3aTh BRICOKUIT ypOBEHb 3HAHMI HE TOJIBKO HA YPOBHE BOCIIPOU3BEACHUS U
00BsICHeHHS HH(POPMALMH, HO U HHTEIUICKTYyaIbHbIC HABBIKH PELICHMS ITPOOJIEM U 33134, HaXOXKIACHNS! YHUKAIBHBIX OTBETOB K
npo0OJieMaM, OLEHKH M BBIHECCHHUS] KPUTHYECKHUX CY)KICHH;

— Ha OIICHKY «XOPOIIIO» — CTYJICHT JOJDKEH ITOKa3aTh 3HAHHUS HE TOJIBKO Ha YPOBHE BOCIIPON3BEICHUS U OOBSCHEHHS HH(OPMAIIHH,
HO ¥ UHTEJUIEKTyalbHbIC HABBIKH PEIIECHUs IPOOIeM U 3a/1a4, HAXOXKICHUS YHUKAIBHBIX OTBETOB K MpobiieMam;

— Ha OLICHKY «YIOBJIETBOPHTEIBHO» — CTYJCHT JI0JDKEH IIOKa3aTh 3HAHUs Ha YPOBHE BOCIIPOM3BE/ICHUS M O0BSICHEHHS MH(OPMAINH,
MHTEIJUIEKTYaIbHBIC HAaBBIKH PEIICHNS IPOCTHIX 3a71ad;

— Ha OIICHKY «HEYNOBIETBOPUTEIBHO» — CTYJICHT HE MOXET [T0KA3aTh 3HAHNS HAa YPOBHE BOCIIPOU3BEICHUS U OOBSICHEHUS
uH(pOpMaIUK, HE MOXKET M0Ka3aTh UHTENIEKTyalIbHbIe HABBIKU PELIEHHs IPOCTHIX 3a]au.

[Ipu siBKe HAa 3K3aMeH oOyJarormuecs 00sI3aHbBI IMETh IIPH ce0e 3aUeTHYIO KHIDKKY, a B HCOOXOANMBIX CIy4asx, OMpPeNeNIieMbIX
Kadeapamu, U BEITOTHEHHBIE PaOOTHI.

ITpu sBKe Ha SK3aMeH oOydJaromuecs: 00s3aHBI IMETh ITPH ceOe 3a4eTHYIO KHIDKKY, a B HEOOXOIMMBIX CITydasx, OMpeNesieMbIX
KadepaMH, U BBIIOIHEHHBIE PAOOTHL.

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jurepartypa




6.1.1. OcHoBHas JIMTepaTypa

ABTOpLI, COCTaBUTECIIN

3armaBue bubnuoreka

I/ISZ[EITGJ'IBCTBO, rong, 3JI. aapecC

JI1.1 |Ilorexun B.M., OCHOBBI TEOPUH XUMHUECKUX CII0: U3narenscTtBo "Jlans", 2014,
ITotexun B.B. MPOIIECCOB TEXHOJIOTHH
OpPraHUYECKUX BEIIECTB U
HedTenepepaboTKH: ydeOHUK
JI1.2 |W.E. KopoGuanckuii, |Pacuer anmapatypsbr st , 1952 r.,
H.J. Ky3nenos yIaBJIMBaHUA XUMUYECKUX
MPOAYKTOB KOKCOBAHUSI:
y4eOHHUK
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPA
ABTOpBI, COCTaBUTENH 3ariaBue bubnuoreka WsnarenscTBO, O, 371, agpec
JI2.1 |Manossa AK. TexHonorus nepepaboTKu M. Xumus KomocC, , 2004,
IIPUPOAHBIX SHEPIrOHOCUTEIEH.
: Y4eOHUK 11 BY30B
JI2.2 | Xapnamnosuu I".B., TexHomorus M. Mertamnyprus, , 1995,
Kaypman A.A KOKCOXMMHYECKOTO
MIPOM3BOJICTBA: YUEOHUK /ISt
BY30B.
JI2.3 | Bonouryk T.I. TexHOIOrn4ecKrue CXeMsl Marunutoropek: 'OY BIIO «MI'TVY». ,
LIEXOB YJIaBIMBaHUS U 2016,
nepepaboTKH XUMUIECKUX
MPOAYKTOB KOKCOBAHUSI:
yuebHoe nocobue
JI2.4 | benos, K.A. IMepepaboTka XUMUIECKUX XapbkoB ; Mocksa : ['ocynapcTBeHHOE
MPOJTYKTOB KOKCOBAHUS HAYYHO-TEXHHYECKOE U3/IATEIIhCTBO
JIUTEPATYPHI 110 YEPHOU U IIBETHOM
MeTaiypruu, 1949. - 272 c. - ISBN 978-
5-4458-4662-8 ; , 1949 r., [OneKTpOHHBIN
pecypce]. - URL:
http://biblioclub.ru/index.php?
page=book&id=213952 (09.11.2015).
JI2.5 |Menuosuu b.U., P.E. | Annaparuunk M.: Meramnyprus, 1987 T,
JletiGoBuu. KOKCOXHMHUYECKOTO
MPOU3BOJICTBA: yueOHOE
rnocooue
JI2.6 |Ilox oOmiei CrpaBoYHHK KOKCOXMMHKA: B 6 Hsparensckuii nom "MHXXEK", 2009 1.,
penaxmuei JoKTopa -TH TOMax, TOM 3
TEXHUYECKUX HAYK
E.T'. KoBanea
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arnaBue Bubaunoreka M3parenscTBO, roa, 3i1. anpec
JI3.1 |Bomouryk T.I'. AHanu3 aMMUaYHBIX BOJI Mznatrensckuii neatp FOY BITO
KOKCOXHMHYECKOTO "MI'TVY", 2011,
MPOU3BOJICTBA: MeTOIUUECKHIE
yKa3zaHHA K 1abOpaTOPHEIM
paboTaM Mo IUCHMILIMHE
"HU3BneueHue u nepepadboTKa
XUMHYECKHX MPOIYKTOB
KOKCOBaHUS"
JI3.2 | Bonouryk T., [letyxoB | AHanu3 ceiporo 6eHszona u Wznarensckuit nentp I'OY BITIO
B.H., Ocuna H.1O. MPOAYKTOB €r0 PeKTH(PHUKAIINK: "MI'TY", 2006,
Metonuveckue yka3aHus K
71a00paTOPHBIM pabOTaM IOT
nucuuiuinge "U3Bneyenue u
nepepaboTKa XUMHUYECKIX
IIPOAYKTOB KOKCOBaHUs"
JI3.3 |Bomomyk T.I' . MI'TY 3JIEKTPOHHBIE TECTOBbIE TaHHbIe, 2018,

uM. HocoBa

: yueGHOe mocobue

www.nf.misis.ru




ABTOPBI, COCTaBUTEIH 3arnaBue

Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI3.4 |IleryxoB B.H., MeTobl HCIIBITAaHUS , 2014, www.nf.misis.ru
Bonomyk T.I'. CIIEKaIOIIEH U KOKCYIOIEen
CHOCOOHOCTH KaMEHHBIX Yriieh
U IHUXTHL: yaeOHoe mocodue
JI3.5 | T.I'. Bonomyk TexXHOTOTMYECKHE CXEMBI , 2017 r., www.nf.misis.ru
LEXOB YJIaBIHBaHHS U
nepepaboTKu
KOKCOXMMHUYECKHX
MPOU3BOJICTB: METOANYCCKHE
pa3paboTKu
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHET»
31 |Poccuiickas HaydHas dIEKTPOHHAS OUIOIHOTEKA www.elibrary.ru
32 | KubepJlenunka www.cyberleninka.ru
D53 |H® HUTY" MUCuC" www.nf.misis.ru
6.3 IlepeveHb MPOrPaMMHOI0 ofecnedyeHust
I1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | AnruBupyc Kaspersky Endpoint Security s 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 |Bpaysep Yandex
I1.16 |Bpaysep Microsoft Edge
I1.17 | WinDjView 2.0.2
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
U.1 |- Odunumansusii caitt HoBorpourkoro ¢gunmuana HUTY "MUCuC" http://nf.misis.ru/
N.2 |- Onexrponnas 6ubnmuoreka HUTY "MUCuC" http://elibrary.misis.ru
N.3 |- YHuBepcurerckas oubimoreka oraity http://bibliclub.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenune OcuHarenne
127 Vuebnass maboparopusi (kommbloTepHbId | Kommekt yaeOHON MeOenn Ha 24 MecT i 00yJaronuxcs,
KJIacc) 12 cranuoHapHBIX KOMIIBIOTEPOB JUIl  CTYAEHTOB, 1
CTAI[OHAPHBI KOMIBIOTEp Ui mpernopaaBarens (y Bcex
BBIXOJ] B HWHTEPHET), MPOEKTOP, HHTEPAKTHBHAs JOCKA,
JOCKa ayJuTOpHAs MeJoBas, KOMMYTaTop, BeO Kamepa,
JIOKyMeHT-Kamepa, goctyn k OHWOC  YHuBepcurera
MUCHUC dyepe3 nuuHblii KabuuHer Ha mmiatdpopme LMS
Canvas u Moodle, nmunien3nonnsie nporpammel MS Office,
MS Teams, antuBupyc Dr.Web.
132 VYueOHas mabopaTtopust GUNKH KomrurekT yueOHOM MebOenu Ha 16 MecT [t oOydarommxcs,

pabodee  MecTto  mpemogaBaTens, 2  CTal[MOHAPHBIX
KOMIIBIOTEpa I  OOY4YaroLMXCs, JOCKa ayJuTOpHAs
MEJIOBas,  KOMILIGKT  THIIOBOTO  OOOPYIOBaHUSA s

nabopatopuit « DNEKTPUIECTBO U MarHeTH3M» (HACTOJILHBIN
KOHCTpYKTHB 1 mT, Onokx reHeparopoB 1| 1T, OI0K
MyJIbTUMETpOB 1 mT, 610K HabopHOE moyie 1 mMT, KOMIUIEKT
MUHHOIOKOB | mT, OJIOK MOJCTHUpPOBAaHUS Tmojed 1 T,
KOMIUIEKT COSTUHHUTENHHBIX MTPOBOJOB | mIT.).




131 VYueOHas mabopaTtopust GU3NKH

KomrmurekT yueOHOM MeOenu Ha 20 MecT Ut o0ydarommxcs,
pabodee  MecTO  IpemomaBaTens, 3  CTaIMOHAPHBIX
KOMIIBIOTEpA IS oOydJaronmxcs, ocumiorpad,
MOJTYIIPOBOHUKOBBIN J1a3ep (KpacHbI) MOIMHOCTh 152MBT,
TTOTYTIPOBOAHUKOBEIN Ja3zep (KpacHBI) MomHOCTH 153MBT,
nabopaTopHast yCTaHOBKa «JIBIDKEHHME 10 HAKIOHHOM
IUIOCKOCTH», JlabopaTtopHast ycraHoBka «OmnpenelieHue
OTHOIIIGHHS  TEINIOEMKOCTH  BO3AyXay, JrabopaTopHas
ycraHoBka «Ombir ®panka u Tepma», mabopaTopHas
ycraHoBka «M3ydeHne uHTEp(QEpEeHIUH CBETa», yYCTAaHOBKA
JUISL M3YYCHHs YHNPYroro W HEYNpYroro yjaapa, yCTaHOBKa
JUIL  OTpen.3apsja JJEKTPOHa C MOMOINBI0 BaKyyMHOTO
auoza,

10.JTabopatopHasi ~ ycTaHOBKa «DU3NUECKUHMASTHUKY,
nabopatopHast ~ ycraHoBka  «Heympyroe — coymapenme
¢u3muecknX ~ MasTHHKOB», JlabopaTopHas  YCTaHOBKa
«/3yueHne  BS3KOCTM  BO3AyXa»,  YCTaHOBKAa I
ONpEEIeHNs] HANPSDKEHHOCTH MAarHUTHOTO IIONSL  3€MIIM
(Tanrenc-bycconp), ycraHoBka JsaboparopHas "MarmuHa
AtByma" ®MI11 c¢ onexktpoHHBIM Omokom  DM-1/1,
ocumnorpadp GOS-620 FG, mukpockon yueOHbii YM-401,

AO0CKa ayJUTOpHas MCJIOBasi.

8. METOAUYECKHE YKA3AHUSA JJISA OBYYAIOIIUXCA

MCTOI[I/I‘JCCKI/IC PCKOMCHAANH 11O U3YYCHHUIO JUCHUIIIINHBI

OO6yuaromumcst HE00X0IUMO 03HAKOMUTHCSL:

- ¢ comepkaHneM paboueil mporpaMMbl AUCHUIUIHHEL (Janee - PI1/T), ¢ nensiMu 1 3a1auaMyl IUCUUIINHEL, €€ CBSI3SIMH C APYTHMH
JUCIIDIMHAMHI 00pa30BaTeNIbHOM IIPOTPaMMBI, C OCHOBHOH U JOTIOJIHUTEILHOM INTEPATYpPOH, B YaCTHOCTH C METOAWIECKIMHI
pa3paboTKaMH 110 JaHHOH JUCIUIIIMHE, IMEIOITUMCS Ha oOpa3zoBaTensHOM nopTane LMS Canvas u caifte kadenpsl, ¢ Buramu
CaMOCTOSITENBHOM paboThI.

J11s1 yeHenrHoro yCBOGHHS TEOPETHYECKOTO MaTepHata He0OOXOIMMO PETyIsIpHO OCEIIaTh JEKIINH, aKTHUBHO PadoTaTh Ha
MPaKTHIECKUX 3aHATHAX U JaOOPATOPHBIX paboTax, IepPEeUNTHIBATE JICKIIMOHHBIH MaTepHal, 3HAYUTEIbHOE BHUMAHUE YACIAT
CaMOCTOSITEIbHOMY U3y4EHHIO AUCIUTLTUHEL.

[ToaTOMy, Ba>KHBIM YCJIIOBHEM YCIICIITHOTO OCBOCHUSI AUCIUIUINHEI O0YHAIOIIMMHICS SBISCTCS CO3IaHUE CHCTEMBI IIPAaBHIBHOM
OpTaHM3aINX TPY/a, TO3BOJISIONIEH pacpeieNuTh yUeOHyI0 Harpy3Ky paBHOMEPHO B COOTBETCTBHH € TpaIKoM 00pa30BaTeIbHOTO
nporecca. boblryro moMoIIE B 3TOM MOXKET 0Ka3aTh COCTABICHHE IJIaHA pabOTHI HAa CEMECTp, MECSII, HeAeNo, 1eHb. Ero Hammune
TMIO3BOJIUT TTOJJYMHUTE CBOOOIHOE BpeMsI LIENsIM yueObl, TpYAUThCs Oosiee yernelmHo u addextusHo. C Beyepa Beerna HaJlo
pacnpenensaTh paboTy Ha 3aBTpAlTHUHN JIeHb. B KOHIIE KaXK0T0 JIHS 1eJIeco00pa3Ho TOABECTH UTOT pabOThI: TIIATENLHO MPOBEPHUTH,
BCE JIM BBINTOJTHEHO 110 HAMEUYEHHOMY IIIaHy, He OBIIO JIN KaKuX-JIH00 OTCTYIUICHUH, a eCIIN OBLIH, TI0 KaKoif MpUYNHE OHH
npouzouuty. Hy)kHO oCyIecTBISTE CAMOKOHTPOJIb, KOTOPBIH SIBISIETCS HEOOXOAMMBIM YCIIOBHEM YcIleHON yueObl. Ecnu uTo-T0
OCTaJIOCh HEBBIMIOIIHEHHBIM, HEOOXOIMMO M3bICKaTh BPEMs JUIS 3aBEPILICHHS 3TOH 4acTH paboThl, HE YMEHbIIAas 00bEMa HEIEIBHOTO
TUIaHA.

Bce 3aganus kK IpaKTUYECKUM 3aHATHSIM, a TAKXKe 3a/laHUs, BEIHECEHHBIE HAa CAMOCTOSTEIbHYIO paboTy, pEKOMEHIyeTCs BBIIONHSATD
HEMOCPEACTBEHHO NOCIE COOTBETCTBYIOIIEH TEMBI JIEKIIHOHHOTO Kypca. DTO CIOCOOCTBYET JydllleMy YCBOSHHIO MaTepuaa,
TI03BOJISIET CBOEBPEMEHHO BEIIBUTH M YCTPAHUTD «IIPOOEIBD) B 3HAHUAX, CHCTEMAaTH3NPOBATh paHee MPOHICHHBIN MaTepHrai, Ha eTo
OCHOBE MIPUCTYNHTH K OBJIAICHUIO HOBBIMHU 3HAHHUSMH U HaBBIKAMU.




