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Pa6ouas nporpamma cocraiesa Ha ocHoBe PI'OC BO - GakanaBpHar 1o HanpaBICHUIO
noarorosku 18.03.01 Xumuueckas TexHonorus (npukas Muno6prayku Poccuu ot 07.08.2020 r.
Ne 922)

Pa6oyas nporpamMma paccMoTpeHa H ofo0OpeHa Ha 3ace, u xadenpsr Merautypruu u
XHUMHYECKHX TEXHOJIOTHH
08.02.2023, mpoTokon Ne 5
3as. xadenpoii : A.C. XapyeHko

Pa6oyas nporpamMma ono6pena MmeToaudeckoi komuccreir UMMuM
09.02.2023 r. mpoToxon Ne 5
IIpencenarens A.C. CaBuHOB

PaGoyas mporpamMma cocTapjieHa: y M7
noueHt kadenpst MuXT, kanza. Xum. Hayk 7 : C.A. Kpsuiosa

Penensenr:
noneHT Kadenpsl XUMHH, KaH. TEXH. HAyK “f//éi'— JLT. Konsna




JIucT aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMmma rnepecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2024 - 2025
yueOHOM rofy Ha 3aceqaHuu Kadeapsl MeTaurypru 1 XUMHUYECKUX TEXHOJIOTHMA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTypruu ¥ XUMHUYECKUX TEXHOJIOT Ui

IIporokomor 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamryprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszauuu B 2027 - 2028
y4eOHOM Tojly Ha 3aceaHuu Kapeapsl MeTauTypriud i XHMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

-  pa3BUTHE y  CTYyJEHTOB CIIOCOOHOCTH  TPOHHUKATh B CYLTHOCTh
XUMHUKO-TEXHOJIOTMUECKUX MPOIECCOB, pacCMaTpPUBaTh MX BO B3aMMOCBS3U JI YIPABICHUS
KauyeCTBOM XMMHUECKOHN MPO-TyKIUH, IPEAYIPEKICHHUS U yCTpaHeHHs Opaka, yMEHHS TPaMOTHO
OIICHUBATH PabOTy CUCTEM KOJIOTMYECKOTO YIPABIICHUS MIPEANPUATUEM, A TAKKE MIPU PEILICHUU
JIpYrux 3aaa4 Oyayuieit npodeccruoHalbHOMN NesITEIbHOCTH.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

Huctummuaa OOmas XuMudecKkasi TeXHOJIOTHS BXOJUT B 0053aTeNbyI0 4acTh Y4eOHOTO
11aHa 00pa3oBaTeIbHON MPOTrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUCHUS TUCIUILINH/ PAKTUK:

Maremaruka

OO01mas 1 HeOpraHUYECKask XUMUS

®duznka

BBenenue B HanpaBiieHUE

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YYCHUS] JUCIUILITNH/TIPAKTHK:

W3Bneuyenue u nepepaboTka XUMUUYECKUX MTPOJYKTOB KOKCOBaHUS

XHAMHYECKHUE PEAKTOPBI

[TnanupoBaHue HKCIIEPUMEHTA U MOJICITUPOBAHIE XUMUKO-TEXHOJIOTHYECKUX MTPOIIECCOB

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbrare ocBoeHHs AUCUMIUIMHBL (MoAynst) «OOmas XUMHUYecKas TEXHOJIOTUS
oOyuyaromuiics 10JKeH 001a1aTh CAEAYIOIMMU KOMIIETEHIUSIMU:

KO[[ HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXKCHUA KOMIICTCHIIM

OIIK-4 Cnocoben obecrieuynBaTh MPOBEACHHE TEXHOJIOTHUYECKOTO MpOIEcca, HCIMOJIb30BaTh
TEXHUYECKHE CPEJICTBA JIJIsI KOHTPOJIS MTapaMeTPOB TEXHOJIOTHIECKOTO MTPOIECca, CBOHCTB ChIPhS
¥ TOTOBOM MPOIYKIIMH, OCYIIECTBIIATH U3MEHEHHE MapaMeTPOB TEXHOIOTUYECKOTO Tpolecca Mpu
M3MEHEHUHN CBOWCTB CHIPbS

OIlK-4.1 Omnpenensier TEXHUYECKUE CPEACTBAa Ha IMPOU3BOJCTBE ISl OOecreyeHUst
TEXHOJIOTHYECKUX MPOLIECCOB
OIIK-4.2 OneHuBaeT W KOHTPOJHMpPYeT  mapamMeTpel M 3(PQPEeKTUBHOCTb

TE€XHOJOTMYECKHUX IPOIIECCOB, CBOMCTBA CBIPhS U TOTOBOM MPOIYKIIMH B
00J1aCTH XMMUYECKON TEXHOJIOTHH

OIIK-4.3 [IporHo3upyer m peryaupyer U3MEHEHHE MapaMeTpPOB TEXHOJIOTHYECKHX
IIPOLIECCOB B 3aBUCUMOCTHU OT CBOMCTB ChIpbs




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUILIMHBI (MOAYJISA)
OO0mas Tpy10€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHuIl 216 akaa. 4acoB, B TOM
quce:
— KOHTaKkTHas paborta—112,2 akan. 4acosB:
— aynuropHas — 105 akan. 9acos;
— BHEAyIUTOpHAs — /7,2 aKkaJl. 4acoB;
— caMocCTosTeNbHAs paboTa — 68,4 aka. 4yacos;
— B (hopMe MpakTUIECKOM moaroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,4 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas s
o | KOHTaKTHas pabota E 3 dopma TEKyIIEro
= B
= o U KOHTPOJIS
Paznen/ tema 3 (b axan. =acax) = A . P Kon
S 3 © | caMOCTOSITENbHOU | yCIIeBaeMOCTH U
JACIATUTAHBL 5 £ . | xomnerenm
3 o & paboThI MIPOMEKYTOYHOM
n1a6. | mpakr. [ € &
Tlek. - | TPAKT. | = o aTTecTaluu
3aH. 3aH. | QO &
1. Beenenue
1.1 OcHOBHBIC MOHATHI H IToxroroBka
6 2 0,5 A CobecenoBanue OIIK-4.2
ornpeJesieHHs cobece0BaHHIO
Wroro no pazneny 2 0,5
2. CeIpbeBasg W JHepreTHvecKas
nojcuctembl XTC
CaMocrosTensHoe
u3yueHue ydeOHo# | BricTyruieHue Ha
1 HAy49HOH ceMHHape
2.1 CrIpbeBast 0asza Y pe,
. TUTEepaTypPHL. BBITIIOJTHEHHE OIlK-4.2,
XUMHAYECKON 4 4 4,8
- [lonroroBka x pacueTHBIX OIlK-4.3
MPOMBIII-JIEHHOCTH. o
MIPaKTHYECKOMY 3amaHui
3aHATHIO,
CEMHHApy
6
CaMmocrosTensHoe
u3yueHue yueOHoi | BricTyruieHune Ha
1 HAy4IHOH CeMHHape
2.2 Ouepremieckas  6asa JIATE }E/iT bI BLIHOJIHGI:—II/;C
XHUMHYECKOH 2 3 PDATYPEL. OIlK-4.2
- [ToaroroBka k pacdeTHBIX
MPO-MBILUIEHHOCTH .
MIPaKTHYECKOMY 3aIaHui
3aHATHIO,
CEeMHHapy
HWroro no pazaeny 6 4 7,8
3. OOmue  3aKOHOMEPHOCTH
XHUMHYECKHAX MPOLECCOB
CamocTosTenbHOe
u3yueHue y4eOHOH
Y HAY9HOH BeicTynnenue Ha
JUTEPATYPBHI. ceMHu-Hape,
3.1 TepmonnHamuka 6 4 2 5 ITogroroBka k BBITIOJIHCHHE OIIK-4.2,
XMMHUYECKUX NPEBpalleHUi MIPAKTHYECKOMY pacyeTHBIX OIIK-4.3
3aHSTHIO, 3ananui, TecT.
TECTUPOBAHUIO,
CEeMHHapy
(KOJTIOKBHY-MY)




CamocrosrenbHoe
u3ydyeHue yueOHoU

Y HAYIHOH BricTynnenne Ha
JIUTEPATYPBHI. ceMHu-Hape,
IMoaroroBka k BBITIOJTHEHUE OIIK-4.2
3.2 Kunetnka XTII 5 2 5 A '
IIPAaKTUYECKOMY pacueTHBIX OIIK-4.3
3aHATHIO, 3aJJaHAH
CEMUHApy Tecr,
(KOJUIOKBHY-MY),
TECTHPOBAHHIO
Hroro no pasaeny 9 4 10
4. XMMHUKO-TEXHOJIOTHYECKIE
cucremsl ( XTC)
CaMmocrosTensHoe
u3ydeHune yueOHon
v yHes BeicTymieHue Ha
1 HaysHon ceMHu-Hape
4.1 Mopenu XTC. Tumsr JIMTCPATYPEL. BI)IHOJ'IHGHI/I’C OIK-4.1,
) o 4 1 6 TToaroroBka k OIIK-4.2,
TEXHOJIOTHYECKHX CBSI3eH pacyeTHbIX
MIPAKTHYECKOMY . OIlK-4.3
3a7aHui
3aHATHIO,
ceMUHapy
(KOJJIOKBUY-MY)
Tonroroxa K BBITTOJTHEHUE
4.2 Pacuer XTC. MIPAKTHYECKOMY PACYETHBIX OIIK-4.1,
MarepHanbHbIi U TETIOBOM 4 6 3 3aHATHIO, " OIIK-4.2,
3aJaHul
GanaHChI CeMUHapy OIIK-4.3
(KOJIJIOKBUY-MY)
Wroro no pazneny 8 7 9
5. IIpoMBINUIEHHBIN KaTallu3
CaMocrosTensHoe
M3y4eHne yueOHon
U Hay4HOU
51 Karanurnueckue JIATE };T BI Koncner, OIK-4.1,
CIl/ICTeMLI 4 2 8 Hoz[rgToﬁa 1< CobecenoBanue, OIIK-4.2,
’ OIIK-4.3
MIPaKTHYECKOMY
3aHATHIO,
cobecemoBaHUIO
HWroro no pazneny 4 2 8
Hroro 3a cemectp 34 17 | 353 9K3aMeH
6. BakHeiflie MPOMBIIUICHHBIC
XMMHYECKHE MPOU3BOJICTBA
6.1 TIpoussoacTBo
CaMmocrosTensHoe
Bozopoaa " M3yYeHre yueOHOH Koncnekr OIIK-4.1,
cuHTe3-raza.OuncTka 5 qu Ha 13,:0171 ’ OIlK-4.2,
MIPU-POTHOTO rasa  oT Y OIlK-4.3
. JUTEPATYPBI.
CEpPHHUCTHIX COCANHEHUM
CamocTosaTenbHOoe
n3ydeHune yaeOHon
U Hay49HOU
JIATE }E/iT BI Saryra
PATYPEL- 71a00PaTOPHBIX
- TloaroroBka k aGoT
6.2 POM3BOLCTED 3amuTe nabopa- BBICTpHHeI-;He a OIIK-4.1,
al;AMHaKa p A 6 6 10 TOPHBIX PabOT ce};mHa o OIlK-4.2,
’ - Brmonnenune p OITK-4.3
Pacuetnoe
pacueTHBIX
. 3amanue. Tect
3agaHui
IToaroroBka k
CeMHHApYy,

TECTUPOBAHUIO




CaMocCTOosTeNbHOE
u3yucHHe y4eOHOH

U Hay4HOH Samura
JIATEPATYPHL.
i HO;;OT};I;M « 11a00paTOPHBIX
abor,
6.3 ITpon3BOACTBO samure abopa- BLICTpHHeHHe Ha OlIK-4.1,
Héo raHquch:( KI/ICH?)T 10 TOPHEIX padoT ce};mHa e OIK-4.2,
P - [TogroroBka x p OIIK-4.3
cemmmapy PacuerHoe
> 3aganue. TecT
TECTHPOBAHHIO
Brmonaenne
pacUeTHBIX
3aJIaHUHA
CaMoCTOsATENBHOE
u3yucHHe y4eOHOM
U Hay4HOH Samura
JIUTEPATYPHI.
i HO;;OT}(;I;M « 11ab0paTOPHBIX
a0oT,
6.4 TIpou3BoACTBO coneil u sauyte naGopa- BBICTpHHeHI/Ie Ha OlIK-4.1,
M.I/IHe panLHLI))j -100peHMit 4 6 4 131 TOPHBIX paboT cezfmﬂa e OlIK-4.2,
P y-oop - Beimosnenne PacquHl?)e OIIK-4.3
pacyeTHBIX
— 3aganue. TecT
IToxroroBka k
CEeMHHapYy,
TECTUPOBAHUIO
HWroro no pazaeny 23 18 18 33,1
Hroro 3a cemectp 18 18 18 [331 9K3aMeH
Hroro no aucnumninuae 52 18 35 68,4 DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[IpoekTupoBanue oOyueHus: CTPOUTCS HAa OCHOBE CIEAYIOIINX MPUHIIUIIOB!

- OGyueHne Ha OCHOBE MHTETPAIIUU C HAYKOU U MPOU3BOJICTBOM.

- IIpodeccuonanbHO-TBOpUYECKast HAPABIEHHOCTh O0YUCHHS.

- OpUEeHTHPOBAHHOCTH O0YUEHUS Ha JINYHOCTb.

-  OpHUCHTHPOBAaHHOCTh OOy4YEHHUS HAa pPAa3BUTHUE OIBITa CamMO0Opa30BATEIBHOMN
JeSITeNIbHO-CTU OyAYIIEero CIeIalIuCTa.

JUist TOCTMKEHUSl TUIAaHUPYEMBIX pe3ylbTaToB OOyueHHs, B aucuuiuimae «OOmias
XUMH-YECKask TEXHOJIOTUS» UCTIONIB3YIOTCS pa3Iu4HbIe 00pa30BaTEIbHBIC TEXHOIOTHHU:

1. Tpaguumonnele o00pa3oBaTeNbHbIE TEXHOJOTUU: WHGOPMALMOHHAS  JICKIIHS,
1ab0opa-TOPHBIEC U PAKTHUECKUE 3aHATHUSI.

2. HNHpopManinOHHO-KOMMYHUKAITTOHHBIE o0pa3oBaTenbHbIC TEXHOJIOTHH:
nekuus-Buzyanuszanus. Ilpaktuyeckoe 3aHsTHE B (GopMe Mpe3eHTAlMU — NPEICTaBICHUE
Pe3yJIbTATOB C UCTIOIH30BAHUEM CIICIUAIM3UPOBAHHBIX IPOTPAMMHBIX CPE/I.

3. MudopmannonHo-pa3BUBaIOIINE TEXHOJOTUHU, HaNpaBlieHHbIE Ha (OPMHUPOBAHUE
CHC-TEeMBbl 3HAHWH, 3allOMHHAHUWE U CBOOOJHOE omepupoBaHue UMH. llpu camocrosTerbHOM
U3y4e-HUU JIUTEpPaTypbl NPUMEHEHHE COBPEMEHHBIX WH(OPMALMOHHBIX TEXHOJOTHH s
CaMOCTOSI-TETIHHOTO ~ TOTIOJIHEHHSI 3HAHWW, BKIIOYas HCIOJb30BAaHME TEXHUYECKHX U
AIIEKTPOHHBIX CPENICTB UHPOPMAIIHH.

4. JlesTenbHOCTHBIC MPAKTHKO-OPHEHTUPOBAHHBIC TEXHOJOTHH, HAINpPaBJICHHBIE Ha
dbopMupoBaHue CUCTEMbI TIPOHECCHOHATBHBIX MPAKTUYECKUX YMEHHM MPU pa30ope KOHKPETHBIX
CUTyalluid, OCHOBAaHHBIX Ha TPAKTHYECKUX NpPUMEpax, OOECICUNBAOIINX BO3MOXKHOCTh
KaueCTBEHHO BBIMIOJIHATH MPOGECCHOHATBHYIO 1€ITEIbHOCTb.

5. Pa3BuBaromue mnpoOIEMHO-OPHEHTUPOBAHHBIE TEXHOJOTHH, HAaIlpaBICHHbIE Ha
dbopMu-poBaHue ¥ pa3BUTUE MPOOJIEMHOTO MBIIUICHHS, MBICIUTENBHON aKTHUBHOCTH,
CHOCOOHOCTH BH-E€Th M (OPMYIHPOBATH MPOOJIEMBI, BHIOMpPATh CHOCOOBI M CPEACTBA IS MX
pelIeHusl.

6. MHTepaKkTUBHBIC TEXHOJOTHH: KOJUICKTHBHOE OOCYXICHHE KaKOro-JIuOO CIIOPHOTO
BOIpOCa, MpoOJeMbl, BBISBICHHE MHEHHH B rpymme. M3noxkenue mpobieM M X COBMECTHOE
perieHue.

7. JIMYHOCTHO-OPHEHTUPOBAHHbIE TEXHOJIOIMHU OOydeHHs, OOecleyMBaIOIUe B XOJe
y4eOHOro TIpollecca Y4eT paszIMyHBbIX CIOCOOHOCTEH OO0ydaeMbIX, CO3/IaHHE HEO0OXOIMMBIX
YC-TIOBHH JIJIs1 pa3BUTHS UX WHAUBHUIYAIBHBIX CIIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JIMYHOCTHU B
yueOHOM Tmporiecce. JIMYHOCTHO-OpUEHTHPOBAHHBIE TEXHOJOTHH OOYYeHHs pean3yloTcsi B
pe-3yabTaTe WHAMBHIYAIbHOTO OOIIEHUsS MpernojaBaTelis M CTYAEHTa, MPU BBIIOJIHEHUU U
3ammTe J1abopaTOpPHBIX paboT, HA KOHCYIIbTAIUSX.

B xome numanoroBoro oOydeHHs CTYAEHTHI y4yaTcsl KPUTHUECKH MBICIUTh, PElIaTh
CJIO’)KHBIE TPOOJIEMBI Ha OCHOBE aHajHM3a OOCTOSTEIHCTB M COOTBETCTBYIONIEH HWH(MOpMAIHH,
B3BEIIMBATh aJbTEPHATUBHBIE MHEHHUS, MPUHUMATh NPOAYMaHHBbIC pPEIIEHHUs, y4acTBOBATh B
TMCKYCCHSIX, o0marbes. [ 3Toro Ha 3aHATHSIX OPTaHU3YIOTCS TpyNNoBas padboTa, paboTa ¢
JOKYMEHTaMU U pa3InIHBIMU HCTOYHUKAMH UHGOPMAITUH.

Peanm3zanus Takoro 1Mo/ 1xo0/1a OCYIIECTBIISIETCS CIETYIONIM 00pa3oM:

1. Pacmpenenenne teM pedeparoB C y4eTOM TMOKETaHMM CTYACHTOB, TEMATHKH HX
Hay4-HBIX UHTEPECOB U T.I1.

2. IloaroroBka cryneHTaMu (POpMbI OTYETHOCTH CaMOCTOATENbHOI paloThl (pedepart-
MIPE3CHTAINsI, BEICTYIIJICHUE HAa CEeMUHAPE, MOJITOTOBKA OTYETa 0 TabopaTopHOii padboTe).

3. OO6cyxJeHue MOJArOTOBICHHOTO OTYeTa B PEXHME IUCKYCCHH C 3JIEeMEHTaMu
KOJIJICK-TUBHOTO PEIICHHUS TBOPYECKHX 33/1a.



6 YueOHO-MeTOAUYECKOE 00eciedeHHEe CAMOCTOSITeJIbHOI PadoThl 00y4YaroIMXcst
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA AJisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypa:
1. UrnarenkoB, B. 1. O0mas xumMudeckas TEXHOJOTHS: TEOpHUsS, MPUMEPHI, 3a1adyH .

ydeOHOe mocobue Juis akajgemudeckoro OakanmaBpuara / B. M. WUrnarenkoB. — 2-e¢ u3g. —
Mocksa : U3natenscTBo FOpaiit, 2019. — 195 c. — (bakanaBp.Akanemuueckuit kypc). — ISBN
978-5-534-09222-6. — Tekcr : onektponnbii /[ DBC IOpaiit [caiit] — URL:

https://urait.ru/viewer/obschaya-himicheskaya-tehnologiya-teoriya-primery-zadachi-450986#pag
e/l

2. CmupnHoB, A. H. Teoperndeckue OCHOBBI XMMHUKO-TEXHOJOTHUYECKHX IPOIIECCOB :
yuebHoe nocobue / A. H. Cmupnos, C. A. Kpsiiosa, B. . CeicoeB ; MI'TY. - Marauroropcek :
MI'TY, 2018. - 1 saekrpon. ont. auck (CD-ROM). - 3ari. ¢ turyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcatalogues/1/1514
321/3515.pdf&view=true . - MakpooObeKT. - TeKCT : ANEeKTPOHHBIA. - CBEICHHS JOCTYITHBI
takke Ha CD-ROM.

0) JlomostHuTEIbHAS JIUTEPATYpa:
1. KomeneBa, M. K. OOmass xumuyeckass TEXHOJOTHS B TNpPHUMEpax, J1abOpaTOPHBIX

paborax, 3ama4ax u Tecrax . ydeOHoe mocobue / M. K. KormeneBa. — 2-¢ u3j., nepepad. —
Mocksa : UTH®PA-M, 2020. — 210 c. — (Beicmee obpa3oBanue: bakamaBpuar). - ISBN
978-5-16-014977-6. - Teker : 3JICKTPOHHBIH. - URL:

https://znanium.com/catalog/product/1013714 . — PexwuM qOCTYyMA: 10 TOAIUCKE.

2. 3arkeiiM, A. 0. OOmas XumMHuecKash TEXHOJIOTHS: BBEJIEHHE B MOJEIMPOBAHUE
XUMHKO-TEXHOJIOTHYCCKHUX TPOoIieccoB | yueOHoe mocobue / A. 0. 3akreiim. - 3-¢ u3j., nepepad.
u gom. - Mocksa : Jloroc, 2020. - 304 c. - (HoBas yHuBepcuteTckas Oubnuoreka). - ISBN
978-5-98704-497-1. - Texkcr : AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1212487 — Pexwum nocTyma: 1Mo NOAIUCKe.

3. Komapos, B. C. AncopOeHTBI M HOCHTENM KaTaau3aTopoB. HaydHble OCHOBBI
peryIupoBaHus MOPUCTOI cTpyKTYyphI : MoHOrpadus / B. C. Komapos, C. B. becapab. — Mocksa
: IHOPA-M, 2020. — 203 c¢. — (Hayunas mpicip). - ISBN 978-5-16-009581-3. - Tekcr :
anektponHbi. - URL: https://znanium.com/catalog/product/1078357 (mata oOparieHus:
11.06.2022). — Pesxum 10CTyIIA: 110 MOIITHCKE.

3. CmupHOB, A. H. TIpon3BoCTBO XMMHUYECKUX NPOAYKTOB : yueOHOe mocodue. Y. 1/ A.
H. Cmupnos, C. A. KpsutoBa, B. 1. CricoeB ; MI'TY. - Maraurtoropck : MI'TY, 2018. - 1

DIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3663.pdf&show=dcatalogues/1/1526
324/3663.pdf&view=true . - MakpooOBeKT. - TeKCT : 3IeKTpOHHBIA. - CBEACHUS TOCTYITHEI

takxe Ha CD-ROM.

4. CmupHoB, A. H. IIpousBoactBo xumuueckux npoayktoB. Yacts 3. IlpousBoicTBo
dopchoproit kucioTel : npaktukyMm [maas By3oB] / A. H. Cmupuos, C. A. Kpsutosa, /. U.
AnexkceeB ; Marauroropckuii roc. Texuuueckuit yH-T um. I'. Y. HocoBa. - Marauroropek : MI'TY
um. I'. U. Hocoma, 2020. - 1 CD-ROM. - 3arm. ¢ turyn. oskpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4172.pdf&show=dcatalogues/1/1535
316/4172.pdf&view=true . - MakpooOBbeKT. - TeKCT : 3eKTPOHHBII. - CBEICHUS TOCTYITHBI TAKKE
Ha CD-ROM.



https://urait.ru/viewer/obschaya-himicheskaya-tehnologiya-teoriya-primery-zadachi-450986#page/1
https://urait.ru/viewer/obschaya-himicheskaya-tehnologiya-teoriya-primery-zadachi-450986#page/1
https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcatalogues/1/1514321/3515.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcatalogues/1/1514321/3515.pdf&view=true
https://znanium.com/catalog/product/1013714
https://znanium.com/catalog/product/1212487
https://znanium.com/catalog/product/1078357
https://magtu.informsystema.ru/uploader/fileUpload?name=3663.pdf&show=dcatalogues/1/1526324/3663.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3663.pdf&show=dcatalogues/1/1526324/3663.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4172.pdf&show=dcatalogues/1/1535316/4172.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4172.pdf&show=dcatalogues/1/1535316/4172.pdf&view=true

https://magtu.informsystema.ru/uploader/fileUpload?name=70.pdf&show=dcatalogues/1/113034
5/70.pdf&view=true .- MakpooObeKT. - TeKCT : 35eK-TpOHHBIH. - CBEIEHUS TOCTYITHBI TAKKe
Ha CD-ROM.

5. TlpousBoacTBo xuMmueckux mpoaykToB. Y. 2. IIpou3BOACTBO CEpHOW KHCIOTHI !
npaktukyMm / A. H. CmupnoB [u np.] ; MarHUTOropckuii roc. TeXHHUYECKUi yH-T um. [. U.
Hocoga. - Maruutoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3ari1. ¢ TuTYyII. 3KpaHa

URL
https //magtu.informsystema.ru/uploader/fileUpload?name=3941. pdf&show—dcataloques/1/1530
516/3941.pdf&view=true . - MakpooObeKT. - TeKkcT : 31eKTpOHHBIH. - CBEACHUS TOCTYITHBI

takke Ha CD-ROM.
6. Kpbutora, C. A. O01miast xumudeckast TexHoJiorus : yueonoe mocooue / C. A. KpsbiioBa,
P. H. A6apaxmanos, U. B. Tlonypko ; MI'TV. - Marautoropck : MI'TY, 2017. - 1 snekTpoH. onT.

JICK (CD-ROM). - 3ar. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=26.pdf&show=dcatalogues/1/113909
8/26.pdf&view=true .- MakpooOBeKT. - TeKCT : 3NeK-TpOHHBIH. - CBEACHUS JOCTYITHBI TAKIKE
wa CD-ROM.

B) MeTonuyeckue ykazaHus:

1. KpsioBa, C. A. JlaGopaTopHblii IPAaKTHUKyM IO OOIIEeH XMMHYECKON TEXHOJOTHH !
yueOHoe nocobue / C. A. Kpsutosa, 3. U. Koctuna, U. B. Tlonypko ; MI'TY. - MarauToropck :
MI'TY, 2014. - 1 osnektpon. onrt. auck (CD-ROM). - 3arm. ¢ tutyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3627.pdf&show=dcatalogues/1/1121
367/3627.pdf&view=true . - MakpooObeKT. - TeKCT : ANEeKTPOHHBIA. - CBEICHHS JOCTYITHBI
takke Ha CD-ROM.

2. Ilonypko, U. B. IlomyueHnue u cBOWCTBa CTEKJIOBUIHBIX (HOCHATHBIX KOMIO3UIUI :
npaktu-kym / W. B. ITonypko, C. A. Kpsuiosa ; MI'TY. - Marauroropck : MI'TY, 2018. - 1

9JIEK-TPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3680.pdf&show=dcatalogues/1/1527
102/3680.pdf&view=true . - MakpooObekT. - Tekct : anmeKkTpoHHbIH. - CBeACHUS JTOCTYITHBI

taxxe Ha CD-ROM.

3. Teopernueckrue OCHOBBI XMMHYECKOW TexHOJOruu: yued. mocobue /A.H. CMupHOB,
C.A. Kpnunosa, B.1. CeicoeB. Marauuroropck: M3n-Bo Marauroropck. roc. Texs. yH-ta um. I'.1.
Hocora. 2018. 61 c. - TekcT :HemocnencTREHHRIN.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpamMmmHoe oGecrieueHue
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oromketHoe yupexaenune «Denepanpubii|URL: http://wwwl.fips.ru/
WHCTUTYT H]f)OMBIIHJ'IeHHOfI

DrexktponHble pecypchl oudaunorexku MI'TVY |https://magtu.informsystema.ru/Marc.htmi?local
um. [.1. Hocona e=ru
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ITouckoBass cucrema Axagemus Google (Google
Scholar)
Hamuonanbuasa nH(OPMAIMOHHO-aHATUTHIECKAs URL:
cucrtema — Poccuiickuii UHAEKC HAy4YHOTO IUTUPOBAHUS :
(PUHII)

9 MaTepHaIbHO-TEXHHUYECKOE o0ecneyeHne JUCIHILTHHBI (MOIYJIsl)

URL: https://scholar.google.ru/

https://elibrary.ru/project risc.asp

MatepuaabHO-TEXHHUECKOE 00eCTieYeHNe TUCIUTUTHHBI BKITFOYACT:
VYyebHble ayTUTOPUH TSl TPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA
MynsTuMeaniHbIE CPEeICTBA XPAaHEHUS, TIepeauu U MPeCTaBIeHUs HHPOPMAIIHH.

VYyeOHast ayiuTopus JUisl IPOBEACHUS NTPAKTUUYECKUX 3aHATUMN, 3aHATUN CEMHUHApPCKOI0
TUIA, TPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAIUN, TEKYIIEr0 KOHTPOJS U MPOMEKYTOUHON
arrectanuu J{ocka, yaeOHbIE CTOJBI, CTYIIbS

YyeOHast ayauTopus AJis IPOBEACHUS JIaOOpaTOPHBIX paboT:

Xumuueckas J1abopaTtopusi.

XuMH4deckas Mocy/a, peakTUBBI, Bechl jabopaTopHblie paBHoruieure BJIP-200, Becw
anektpoHHsle jabopatopusie BK-300, HwuskoremmeparypHas mabopaTopHas 3IJIEKTpOIEYb
SNOL10/10, snextporeus conpotusieHus kamepras gaboparopaas CHOJI 10/10, marHuTHbIC
MeIaiaku, 3. [ImuTkn.

VYuebHas ayaAuTOpus Ui IPOBEACHUS 1aO0paTOPHBIX paboT:

JlabopaTopus TEXHOJIOTUU TOILIIUBA

AxBaguctuiaTop, Anmapar CanoXKHUKOBa € KOMIIBIOTEPOM, IUIACTOMETPUYECKUI
anmapar, Uit onpeneneHust crnekaemoctu TI'M, Becwr maGopat.xBaapataeie BJIKT-500,
Onekrpodorokomopumerp KOK-3-01, Illkad cymmnbnsiii, [umnatromerp WIU-IAMetU,
yueOHbIe KoJUIeKIuu 110 oOpa3oBanuto TI'M u npoaykToB ux nepepaboTky;

VY4eOHble ayaUTOpPUM IJIi CaMOCTOSTENbHON paboThl oOywarommxcs I[lepcoHanbHbie
xoMnbrotepsl ¢ maketom MS Office, BeixomoM B MHTEpHET M C JOCTYIIOM B 3JIEKTPOHHYIO
nH()OPMaAIIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCUTETA

[Tomemenuss Ui  XpaHeHMsT M NPO(PUIAKTHUYECKOrOo O0O0CTyXKHMBAaHUS y4eOHOTO
o0opynoBanus Cresiaxu s XpaHeHUs: 000py10BaHUs

MeTtoauueckas auTepaTypa i y4eOHbIX 3aHATUI

XuMunyeckas rnocyja

WHcTpymMeHTBl A1 peMOHTa M NpO(UIAKTUYECKOro OOCIyKUBaHUS y4yeOHOro
o0opynoBaHus
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Ipuioxkenne 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSTEIbHOM PadoThl 00y4ar0UXCs

[Ipumepbl pacyeTHBIX 3aIaHUM:

Pacuem pacxoonvix koIgpgpuyuenmos

Ipumep 1. PaccunTarh pacxo1 WIBMEHUTOBOM Py/Ibl U CepHOM KucnoThl s nonydenust 1t TiO, ,
©CIIM COZIepyKaHue THTaHa B pyze cocTaBisier 24,3% (Macc.), a crenieHs pasnoxennst FeTiO, u Fe, O,

89 %. B nmpomsBojcTBe npumensiercst 80% cepHast kuciota ¢ 50% U30bITKOM OT TEOPETHUYECKOTO.

Pemenne: [Monyuenrie TiO, WIET IO CISAYFOIIMM PEAKIISIM:

FeTiO,+2H, SO, =(Ti0)SO, +FeSO,+2H, O 1)

Ti0OSO,+2H,0=H,TiO,+ H,SO, 2
H,TiO,—TiO,+ H,O 3)

Fe, O, raroke pearnpyer ¢ H, SO, (moGouHast peakusi) :
Fe,O0,+ 3H,SO,=Fe,(SO,), +3 H,0 @)
Haiinem coneprkanie Ti B UMCTOM HIIbMCHUTE:
1 moms FeTiO, -1 moms Ti
W 152 kr FeTiO,-48 kr Ti

o (Ti)= % 100 = 31,5%

ITo ycnosuto conepskanue Ti B pyze cocrasisier 24,3%.
Haiinem coneprxanne FeTiO, B pyne:
31,5-100%
24,3 —x , x=78%
3Hauurt, Fe, O, B pyze conepxurcs 100 — 78 = 22%.
Pacxon FeTiO , st nooryuenwst 1 T TiO, o peaxmwsiv (1) - (3) cocrasisieT:
1 xmomb FeTiO, - 1 kmons TiO,
152 xr FeTiO, -80xr TiO,

X - 1000 kr, x = 1900k,



C yuerom crenenu pazinokenust:  1900: 0,89 =2130 kr,
¢ yuetoM coctaBa pyabl:  2130: 0,78 =2731 k.
Pacxon H, SO, :
- o peakipn (1) :
1 moms FeTiO, - 2moms H, SO,
152 kr - 2*196 xr
1900 xr -X, x=2450 xr
- 110 peakiwu (4) :
1mom Fe, O, -3mompH, SO,
160 xr -294 xr
(2731- 0,22) xr -X, x =1104 xr
Bcero 2450 + 1104 = 3554 k.
C yuerom 50%-T0 M30bITKA OT TEOPETHUYECKOTO :
3554 -1,5=5331 kr.
C yuerom 80% KOHIICHTpAIHH :
5331:0,8= 6664 kr

Ortsert : pybl 2731 kr, KUCI0THI 6664 KT.

Tepmoounamura u kunemuxa XTII

1. dns peaknun A =C +2 D paccuuTaiite cocTaB peaKiimOHHON CMECH, €CIIU
HavaJbHOE KOIN4ecTBO peareHta A — 30 MoJb, a creneHs ero npespamenus — 0,8.

Hns peaknmn C,H, + H,0 < C,H;OH  omnpenenute BO3MOKHOCTb ITPOTEKAHUS

B IIPSMOM HANpPaBICHUM M KOHCTAHTY PaBHOBECUS IPU CTAHJAPTHBIX YCIOBHAX W IIpU
temneparype 700 K (Bocnonb3oBaBminck ypaBHeHueM Temkuna-11IBapumana).

2. [Tpu cuHTE3e aMMHaKa Ta3, BRIXOSIINN U3 KOJOHHBI, UMeeT cocTaB (00.%): NH3-17,0;
N,—11,0; Ho— 72,0. Paccunrats cootHomenune N, : Hy B ucxomgHoi cMecH.

3. Jlnst onieMeHTapHOi peakiumu  Hy )+ Ary = 2H )+ Ar ),

koHcTaHTa ckopoctH npu 3000 K pasna 2,2- 10* x-momp ¢, KoHuenrtpanum peareHToB
paBHBI, MOJIB/J: Bojlopoaa - 4,1+ 10, aprona - 4,1- 107, IIpu kaKoi KOHIIEHTPALlUK aproHa
CKOPOCTb peakluy yBEINIUTCS B 2 paza?

4. HekoTopass XxuMHUYecKasi peakiiysi MPOTEKarolias 0e3 KaTalu3aTopa UMEET SHEPTHIO
aktuBaun By = 5-10* k/bx/Mons u koHcTanTy ckopoctd Ki mpu Temmeparype 500 °C. B



NPUCYTCTBUM KaTajlu3aTopa IMpHU 3TON K€ TEeMIlepaType HEprusi akTuBalUuM coctaBmwia E; =
3,5 10* kJ[k/MoJTb, a KOHCTaHTa cKopocTh Ky, Onpenenure:

a) BO CKOJIBKO pa3 yBEJIMYUTCS CKOPOCTh KaTaIUTUYECKON peaKLUU 110 CPABHEHMIO C
HEKaTaIUTUYECKOM NPHU TEX )K€ YCIOBUAX?

0) pu Kakoil Temreparype KaTaTuTHUECKas peakius OyaeT MpoTeKaTh ¢ TaKOH ke
0
CKOpPOCTBIO, UTO U Hekatanutuueckas npu 500 “C.

Cocmaenenue MamepuaibHo20 bananca

IIpumep 2 . CocraBuTh MaTepraIbHBIN OaJTaHC OKUCIICHNS aMMHaka (Ha 1T a30THOM KUCTIOThI). CTereHb
okucenns NH,; mo NO-0,97; 0 N,-0,03; NO o NO, - 1,00. Crenens abcopOrm 0,92.

Conep:kaHne aMMHaKka B CyX0i aMMHa4HO — BO3yIIHOM cMecH 7,13% (macc.). Bo3myx HachlIieH mapamu
BojibI TipH 30°C. OTHOCHTEIBHAS BIGKHOCTH 80%.

Tennosvie pacuemol. Cocmasnenue menoeozo oananca

Ipumep 3. [pu oOxure mmxTHI, cofepskarield 10T M3BECTHSIKA U KOKC ONPE/ICIUTH:
a) pacxoj1 kokca coctasa (Macc.%): C - 91; 3oma— 7; Biara— 2;

0) cocTaB 00XKHTOBBIX T'a30B (00.%0); B) TeTUIoBol ekt peakiwu ooxura. CTeneHb pa3ioKeHUs TPU
o0xkwre m3BecTHsIKA 95%. Bozmyx momaercs ¢ 40% n30bITKOM.

Ipumep 4. Cveramu 2k 20%-r0 pacTBopa cepHoi KUcaoThl 1 3 KT 12%-1o pactBopa NaOH .
OnpenenuTs TEMIIEpaTypy pacTBOpa Mocie CMEIIEHHs, €CIIM IEPBOHAYAIBHASI TEMIIEpaTypa KUCIIOTbI U
mienoun 20°C, oTepu Teruia B OKpy»Karolryto cpery 1%.

Ipumep 5. CocTaBUTh TEIUIOBOM OATAHC peaKTopa sl TIOTyYeHHS BOAOPO/IA KATATUTHYECKOM
KOHBepcHeii MeTana. COCTaB HCXOIHOM rasooii cmecu (M°): CH,-97,8; H,0 - 250,0. TTotepu TemmnotsI

cocTapysttoT 4% ot npuxosa. Temmneparypa cMecu Ha Bxozie B peaktop - 380°C, na Bbixoze 800°C.

C HpI/IMepaMI/I BBIITIOJTHCHU A pvaGTHBIX 33}13HHI>1 MOXHO O3HAKOMUTBCA IIO y‘Ie6HBIM
IOCOOUSIM

1. OOmas xumudeckas Texnonorus: yued. mocooue / C.A KprsutoBa, P.H. A6npaxmanos, 1.B.

[Tonypko. Maruutoropck: 1M3a-so MaruuToropck. roc. texs. yH-ta um. I'.1. Hocosa, 2016.
87 c.

O0mas xumu4eckasi Texnosorus : yueonoe nocodue / C. A. Kpouiosa, P. H. AGapaxmanos,
. B. [lonypko ; MI'TVY. - Marautoropck : MI'TY, 2017. - 1 35eKTpoH. ONT. AUCK
(CD-ROM). - Pexxum moctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=26.pdf&show=dcatalogues/1/113
9098/26.pdf&view=true . - MakpooOBEKT.

2. Teopernueckue OCHOBBI XHMHUKO-TEXHOJIOTUYECKHX IIPOLIECCOB [DIEKTPOHHBIM pecypc]:
yuae6. mocobme / A.H. Cmupno, C.A. KpsuioBa, B.M. Ceicoes. dI'bOY BO
«MarHuTOropCcKuil rocyIapCTBEHHBIM TeXHHMUYeCKuil yHuBepcureT uMm. M. Hocosa». —
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DnekTpoH. TekcToBble AaH. 2,81 M0). — Maruutoropck : ®I'BOY BO «MI'TVY», 2018. ISBN
978-5-9967-1095-9.

Teopernueckre OCHOBbI XUMHKO-TEXHOJIOTHYECKUX MPOLIECCOB [ DNEKTPOHHBIN pecypc] :
yuebHoe nocodue / A. H. Cmupnos, C. A. Kpsuiosa, B. U. Ceicoes ; MI'TY. - Marauroropck
: MI'TVY, 2018. - 1 anektpos. onrt. auck (CD-ROM). - Pexxum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcatalogues/1/1
514321/3515.pdf&view=true . - MakpooowekT. - ISBN 978-5-9967-1095-9.

TeopeTnueckre OCHOBBI XUMHUYECKOH TexHoyoruu [Tekcr]: yue6. mocobue /A.H. CmupHOB,
C.A. Kpbuioa, B.1. CeicoeB. Marnutoropck: M31-B0 MarHuToropck. roc. TeXH. yH-Ta UM.
I''". Hocosa, 2018. 61 c.

[IpumepHbIe TeMbl pedepaToB

Knaccugukarus npogyKToB XUMHUECKOM MPOMBIIIUIEHHOCTH, OTXO1bI pou3BoCTBa. [loTepu
1 6opp0a ¢ HUMU
TBepi0e TOIIINBO KaK ChIpbE I XUMHUUECKOHN IepepaboTKu. Y TIIeXuMus

CrouHble BOJbI XMMUYECKUX NMPOU3BOACTB. CrIOCOOBI OUUCTKH CTOYHBIX BOJI.
OU3UKO-XUMUYECKUE CIOCOOBI YMSTYeHUs BOIbI. DUITBTPEIL.
Buapl 1 HICTOYHMKY SHEPTUH, UCIIOJIB3YEMbIE B XUMUUYECKUX IIPOM3BOJICTBEHHBIX ITPOLIECCAX
KoHnenuys nosHOro MCroib30BaHUs SHEPTETUUYECKUX PECYpPCOB. DHEPrOTEXHOJIOTUYECKHE
CHUCTEMBI
OOGoramenue ceipbs. [paBUTaIMOHHOE oOOOTalIeHUue. DJICKTPOMArHWUTHOE OOOTaICHHE.
Cy1mHoCTh, IBUKYIINE CUIIbI, 0cOOeHHOCTH. [Ipumepsl npumenenus. O0opyoBaHue.
IIpuMeHeHne 3aKOHA ACMCTBYIOIIMX MacC I ONMCAaHUsS PAaBHOBECHS B TEXHOJOTMYECKHX
npoueccax. [Ipumepsl.
[TpomsiniuieHHbIe KaTanuzaTopbl. O030p.
ITpoMbInIeHHBIN KaTajus. CymHocTs U BU/JIBI KaTanansa
(OKHCITUTENbHO-BOCCTAHOBUTEIbHBIN, KHCIOTHO-OCHOBHOM, LIEMTHON MEXaHU3MBbI KaTaJlu3a).
J'ereporennslii karanus. [I[pomoTupoBaHne U OTpaBIIEHNE KaTalIU3aTOPOB.
AnmnaparypHoe oopmiieHHEe KaTAIUTUYECKUX MTPOLIECCOB.
VYCTpoiicTBO KOHTAKTHOrO y3j1a M abCcOpOIMOHHOM ammapaTypsl B IPOM3BOJACTBE CEPHOM
KHUCIIOTBI
MuHepanbHbI€ COJIU B CETLCKOM X035HCTBE. MUHEepanbHble Y00peHHs U UX Kilaccu(uKanus.
[Tpou3BoacTBO KaMHHBIX cojiell. OCHOBHBIE NMPOLIECCHI MOJIYYEHHs] XJOPUCTOrO Kalus U3
CUJIbBHUHTA.
Metonpl  ynydllleHHs CBOMCTB  yIOOpEeHMi: TpaHyIMpOBaHUE, KOHIIEHTPHUPOBAHUE,
KaIlCyJINPOBAaHUE U JIp.
[Tpon3BOACTBO XJIOpA U LIEIOYH.
[TpousBoacTBo cynepdocdata
CuHTE3bI HA OCHOBE OKHCH yraepoa. [IpoMbIuIeHHbIE HCTOUHUKN OKHCH YTIIEpOIa.
IIpou3BOACTBO METaHOJIA
OcHOBHbIE HapaBIeHUs IPUMEHEHUS FIEKTPOXUMUYECKUX MTPOU3BOJCTB
IIpou3BOACTBO KOKCA.
TpebGoBaHMsI XMMUYECKOTO MAIIMHOCTPOEHUS K MaTeprasiaM JUIsl M3rOTOBJICHUS anmapaTypbl
(MexaHWYEeCKOH MPOYHOCTH, TEPMUUECKOM YCTOMUMBOCTH, XUMHUECKOW CTOUKOCTH)
DKojoru4yeckue npoOaeMbl XUMUYECKUX MPOU3BOJICTB U X PELICHUs
OcHOBHBIE HaNPaBJIEHUS Pa3BUTH XUMUYECKONW TEXHOIOTHH


https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcatalogues/1/1514321/3515.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcatalogues/1/1514321/3515.pdf&view=true

HpI/I HU3YUCHUMU TCXHOJIOTMHU OCHOBHBIX XHWMHUYCCKHUX TPOAYKTOB JOJIZKHBI 6I>ITB
pPacCMOTPEHBI CIIEIYIONINE BOITPOCHI:

- CBOICTBa MOJYy4yaeMOro MPOJYKTa, €ro HapOIHOXO3SHCTBEHHOE 3HAUYE€HHE, MAaCIHITA0bI
MIPOU3BOJICTBA

- ICTOYHUKH U XapaKTEPUCTHKA IepepadbaThIiBaEMOr0 ChIPhS;
- IPOMBIIIJICHHBIE CIIOCOOBI MOTyYSHHS

- (U3UKO-XMMUYECKUE OCHOBBI IMporiecca (CTENEeHb MPEBPAIEHUS, CTEXHOMETPUICCKHIE U
KMHETUYECKUE 3aKOHOMEPHOCTH)

- OCHOBHBIC TCXHOJIOTHYECKHUEC ITapaMETPhI IIpoLecca
- 000CHOBaHUE BBI60pa TEXHOJIOTMYSCKOM CXEMEI U €€ HOI[pO6HOC OIIMCaHHC,
- afmnapaTrypHbIC pCHICHUSA OTACIBHBIX Y3JI0OB B paCCMAaTpUBACMOM IIPONU3BOJCTBEC

- OTXOJbl NMPOM3BOJACTBA, BO3MOXKHOCTH M3 HCIIOJIB30BAHUS WM YTHIM3ALlMH, PEIICHHE
poOIIeM 3KOJIOTHIECKOi 6e30ITacCHOCTH POU3BO/ICTBA.



IIpunoxenne 2

OIIeHO‘leIe cpeacrea Jid MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTalluMn

a) HHaHpreMLIe pPe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpeACTBA NJIsI IPOBECACHUS l'[pOMC)KyTO‘lHOﬁ arrecranmm.

Kon

I/IH,I[I/IKaTop JOCTHIXKCHUA KOMIICTCHIIHN
HHAWKATOpa

O1neHOYHBIC CPEICTBA

OIIK-4: Cnoco0en o0ecnedyuBaTh NpPOBeJAeHHE TEXHOJOTHYECKOro Ipouecca, HCMO0JAb30BaTh TEXHHYECKHE CPeACTBa I KOHTPOJIA IapaMeTpoB

TEXHOJOTHYIECCKOIo Ipoiecca, CBOMCTB CbhIpbA H roTOBOM NPOAYKIUHU, OCYHICCTBJIATL M3MCHCHHUEC NMapaMETPOB TEXHOJOIHYECKOro Ipoumecca mnpu

H3MEHEHHNH CBOMCTB ChIPbS

OIlIK-4.1 OnpenensieT  TEXHUYECKUE  CpeICTBA  Ha
IIPOU3BOJICTBE UL obecneyeHus
TEXHOJIOTUYECKUX MTPOLECCOB

— CocraBbTe XUMHYCCKYHO U (I)YHKI_[I/IOHaJ'IbHYIO CXCMbI IIPOHU3BOACTBA p836aBJ'ICHHOI71
a30THOUN KMCIIOTHI. OHpeI[eJ'II/ITC YCJIOBUA CHUHTC3A. HazoBute ocHOBHOE O60py,Z[OBaHI/I€,
HCTIOJIB3YEMOC B 9TOM ITPOU3BO/ICTBE.

— CocraBbTe XUMHYCCKYHO U (I)YHKI_[I/IOHEUIBHYIO CXCMbI TMPOU3BOACTBA aMMHaYHOHI
CCIIUTPHIL. Kak HCIIOJIB3YCTCA TCIJIOTA HeﬁTpanmauI/m B npouecce?

— OnpenenuTh pacxoa TEXHMYECKOro KapOuaa Kaibiws, /it momydeHust 200 1 areTuieHa 1o
peakimn CaC+H,0=CaO+H,C, . Conepxanne CaC, B TexH.kapouzme, % (macc)- 82;

Crenens paznoxkenuss CaC, 95%.

— IIpemioxuTe TEXHOJOTUYECKUE METObl YCKOPEHUS (3aMe/JICHUs) peaKIuu KOHBEPCUU
MIPUPOJHOTO Ta3a.

— CocraBpTe (PYHKIIMOHATHHYIO CXEMy TIpoIiecca TMOMYYeHHs BOJOpOIa KOHBEPCHEH MeTaHa..
HazoBure ocHOBHOE 000pYIOBaHHME, HCTIONB3YEMOE B STOM TIPOU3BOJICTBE.

— CocTaBbTe XUMHUYECKYI0 U (DYHKIMOHAIBLHYIO CXEMbI MPOU3BOJCTBA CEPHON KHCIOTHI
KOHTaKTHBIM METOJIOM. Beinenure mojacucreMy o0xura kKomdemaana. HazoBure ocHOBHOE
000pyI0BaHKE, UCTIONB3YEMOE JIJISI OUMCTKHA 00KUTOBOTO Ta3a




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeaCcTBa

OIIK-4.2

OneHuBaeT W KOHTPOJHUPYET MapaMeTpbl U
3¢ (HEeKTUBHOCTh TEXHOJOTHYECKHUX IMPOIIECCOB,
CBOMCTBA CBIpbS M TOTOBOH MPOIYKIMH B

00/1aCTH XMMHUYECKON TEXHOJIOIHU

Paccumraiite Maccy u 00BEM CYXOro BO3AyXa, TEOPETUYECCKH HEOOXOIUMOTO IS
MOJIHOTO cropanus 1 kr yris ¢ maccoBoit noseii: C -0,862, Hy — 0,046, No— 0,012, Bnaru
-0,010, 30me1 — 0,070.

Kakoit 00bem 3annMaeT kucinopo maccoid 8 T pu 28 0C u naBnennn 744 mMwm pr. cT.”?
DHTaNbIUS peakluu HeuTpaiu3anuu ammuaka 52,5%-Hoi a3oTHOU kucimoto AH =
—106,09 xJx/Monb. Onpenenure, CKOJIBLKO BOABI MOXKET HCIAPUTHCS 33 CYET TETIOTHI
peakuuu HelTpanuzanuu 212,5kr aMMuaka. DHTaIbIus napoodpazoanus Boasl AH = —
2684 xJIx/xKr.

OrnpenenuTs pacxoll ChIpbsl (IIOBApEHHAS COJb, KYIIOPOCHOE MAcio) Jyisi TpOM3BoACTBA 1 T
cynb(ara Hatpust ( B pacuyere Ha unctelii Na,SO, ). ConepkaHne OCHOBHBIX KOMIIOHEHTOB B
ceipbe, % (Macc): NaCl - 96,0; H,SO,4 - 93,0. Crenens pasnokernst NaCl (macc momm) - 0,9.

Ypasnenne peakumn H, SO, +2NaCl,,) = Na,SO, +2HCI T

CocTaBuTh MaTepUaIbHBIA OalaHC — TPOIEecca CKUTaHUS | T CEpPOCOACPIKAIIETO ChIPhS
KHUCIOpoIoM Bozyxa. CheIpbe cofepikut, (Mac. gormu ): S - 0,99, H,O - 0,06, 30ma— 0,04

OO6ocHyiiTe BEIOOP YCIOBUI MpoIlecca KOHBEPCHUU METaHa BOJSHBIM MapoM (J1aBleHUE,
TEeMIepaTypa, COCTaB PEAKIMOHHON cMecH ).

OIIK-4.3

[IporHo3upyer u  perynupyer

HN3MCHCHHC

mapaMEeTpoB TEXHOJIOTHYCCKUX IIPOLECCOB B

3aBUCUMOCTH OT CBOWCTB CHIPbS

Onpenenuts NPUHIMIHAIBHYIO BO3MOXHOCTh IPOTEKAHUS PEAKIINH

-3944 0 -508 —-2284  «x/Dic! momw
npu craHgaptHeix yenoBusax (T=298 K). 3nauenus AG%gs  Bcex YYaCTHHKOB
peakuuy IpUBEIEHBI 1101 YpaBHEHUEM.

Brruncnnre BpeMEHHYIO JKECTKOCTh BOJIbI, 3Has, 4To B 250 1 ee comepxurcs 202,5 v




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeaCcTBa

Ca(HCOy)s,.
Hcnonssys npunnun Jle-Illatenbe mpemiokuTe CHoCOObl YBEIUYEHHS DPaBHOBECHOM
CTCIICHU MPEBPAIICHUSA IIPU IIPOTCKAHUU PCAKIIUN .
_ CO+H0=CO, +H,+Q, CyHy=CiHy + H,— 0,
Hanwnmmre BBIPAXKCHUC IJI1 KOHCTAHTBI PABHOBCCHA.

Kakme mnpeumyiiectBa MMeeT cxeMa IPOU3BOACTBA Aa30THOM KHUCIOTHI MPH ABYX
JABJICHUAX (pHUC.) O CPAaBHEHUIO CO CXEMOU MPHU €IUHOM JABICHUH?

Boaayx

1 H,0

P =045 MIla l
Hurposnele Orxopsume
2 | rasw [; 4 F— rasm
3 [ P=1.2MTla JHNO,

|

[Ipon3BoaCTBO aMMHUaKa U3 MPUPOTHOTO T'a3a MOKHO MPEICTABUTh XUMUYECKON CXEMOM:
CH, + 2H,0= CO, + 4H,
3H, +N, = 2NH,

W CYMMapHBIM YpaBHEHUEM
3CH,+6H,0+4N, = 3CO, +8NH,.

Teopernuecku Ha mnpom3BoacTBO 1T NH; HeoOxomumo 3arpatuth 494 M

MPUPOAHOTO raza (MeraHa). PeanbHbIN pacXomHbi KOd(D(PHUIIMEHT COCTaBISIET
6onee 1000 m/1T NH3;. Ha3oBuTe BO3MOXKHBIE MPUYUHBI JOMOJHUTEIHHOTO

o

o

3




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeaCcTBa

pacxoa mpupoaHOro rasa.

— Kak Brusier maBnenue Ha caxxeoOpazosanue B peakiiuu CO + Hy= C,; + H,0 ?

— 3aBucu

MOCTbh cmenenu npespawenus x(t) npu temreparypax 71 u 1>,>T; s 3HAO-

TEPMUYECKONW M PK30TepMUUEcKoi peakiuii B peaktope B (unmu UC-m) npencrapnena

Ha puc.

snoo- (T,)

IITPUXOBBIMH JIMHUSIMU IOKA3aHbI PABHOBECHbIE CTENEHU NPEeBPALLCHUS X,
JJISl TeX 7Ke YCJAOBHI
Kako#t TtemmepaTypHbIi pexuM OyAeT ONTHMAJIbHBIM i OOecredYeHus

MakKCUMaJbHOM  WHTEHCHUBHOCTH  Hpolecca €  AK30TEPMHUECKOH U
SHIOTEPMHUYECKON peakuuen?




0) Ilopsimoxk mnpoBedeHUSs TNPOMEKYTOYHON AaTTecTAMU, IOKA3aTeJM W KPUTEPHH
OLlCHUBAHMUSL:

[IpomexxyrouHast arrectamusi 1Mo AuciuIuiiHe «OOmas XUMHUYECKas TEXHOJIOTHS» BKIIOYACT
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 00YUAIOIIUMUCS 3HAHUH, U
NPaKTUYECKHE 3a/aHusl, BBIABIIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHUN W BIaJCHUM,
npoBoIUTCA B (hopme dk3ameHa (6,7 ceMecTp).

DK3aMeH 0 JaHHOM TUCIUIUIMHE IPOBOJUTCS B YCTHOU (hOpME 1O 3K3aMEHALMOHHBIM OHIIeTaM,
KQKIbIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OAHO IPAKTHUUECKOE 3a/1aHHUE.

Iloxa3arenu u KPUTECPHUHA ONCHUBAHHUSA IK3aMEHaA:

— Ha OLEHKY «OTJIHYHO» (5 OayutoB) —0Oydaromuiics IeMOHCTPUPYET BBICOKMI YpPOBEHBb
c(OPMUPOBAHHOCTH KOMIICTCHIMH, BBICOKMI YpPOBEHb 3HAaHMH HE TOJIBKO Ha YpOBHE
BOCIIPOM3BEJCHUS M OOBsICHEHHsS WH(OpMAalWU, HO W HMHTEIUICKTYaJIbHbIC HABBIKH PEIICHUS
npo0JieM u 3ajau:

® JJaeTCs KOMILUIEKCHAs OLIEHKA MPEJI0OKEHHON CUTYallUH;

® JICMOHCTPUPYIOTCSI TJyOOKHE 3HAHUS TEOPETHUYECKOTO Marepuaja U yMEHHE HX
[IPUMEHSATB;

® [I0CJEN0BATEIbHOE, PABUIILHOE BBIIIOJHEHUE BCEX MPAKTUYECKUX 3aJaHHI;

e yMcHHE 00OCHOBAHHO M3JIaraTh CBOM MBICIIH, JEJIaTh HEOOXOUMBIC BEIBOIBI.

— Ha OILEHKY «xopomo» (4 Oamna) — oOyyaroluiics EMOHCTPUPYET CpEeIHUN YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH:

® JTacTCa KOMIIJICKCHAA OIICHKa npezmoxceHHoﬁ CUTYyalluH,
® JCMOHCTPHUPYIOTCSA NOCTATOYHBIC 3HAHUA TCOPCTUYCCKOTO MAaTCpUajla 1 YMCHHUEC UX
MMPUMCHATH, HO JOIMYCKAKOTCA HE3HAYUTCIIbHBIC OHH/I6KI/I, HETOYHOCTHU

®  BbLIIIOJIHCHUC BCEX MPAKTUYICCKHUX 38.IlaHI/II71; BO3MOXXHbBI CIWHHWYHBIC OIJ_II/I6KI/I,
HUCIIPABJISICMBIC CAMUM CTYICHTOM IIOCJIC 3aMCHAHUS ITPEIIOAaBaTCIIA,

® 3aTpyAHCHUA IPU AHATUTUUYCCKHUX OIICpaluiax, MCPEHOCC 3HAaHUM H YMGHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyalluH.

— Ha OIEHKY «YAOBJETBOPUTEILHO» (3 Oamina) — 00ydyaromuicss JEMOHCTPUPYET MOPOTOBBII
ypOBeHb CHOPMUPOBAHHOCTH KOMITETEHIIUH:

® 3aTpPyJHEHHs C KOMIUIEKCHOM OLIEHKOM MPEUIOKEHHON CUTYallNH;

® HEMOJHOE TEOPEeTHYECKOE OOOCHOBaHME, TpeOyrollee HaBOJIAIIUX BOIPOCOB
[IPENoIaBaTels;

e  BBINOJHEHNE 3a/IaHUM ITPU NOJICKA3Ke MPEToJaBaTes;

e 3aTpynHEHUus B (GOPMYJIHPOBKE BHIBOJOB.

— Ha OIEHKY «HEYJAOBJIETBOPUTEIbHO» (2 0amma) — oOydaromwuiicss TeMOHCTPUPYET
3HaHus He Oozee 20% TeopeTHHecKoro MaTepuaia, JOMYCKaeT CYIIECTBEHHbBIE OIIMOKH, HeE
MO>KET MOKa3aTh MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.



— Ha OILICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 6ain) — o0ydJaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHC BOCIIPOU3BCACHUA U O6’b$ICHCHI/ISI I/IH(I)OpMaL[I/II/I, HC MOXKCT MMOKa3aTh MHTCIUICKTYAJIbHBIC
HAaBBIKW PCIICHUA MMPOCTHIX 3a/la4 HCIIPABUJIbHAA OLICHKA HpeHHO)KCHHOfI CUTyalluu,






