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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmyprud U XUMHYECKUX TEXHOJIOTHI

[Iporokom ot 20 r. Ne
3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

IIporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTauTypruu i XUMUYECKHX TEXHOJIOTUI

[Iporokonm ot 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
yueOHOM rojty Ha 3aceqaHnu Kadeapsl MeTamuryprud 1 XUMHUECKUX TeXHOJIOTHIA

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

- pa3BUTHE Y CTYJIEHTOB CIIOCOOHOCTH MPOHUKAThH B CYIIHOCTH XUMHUKO-
TEXHOJIOTUYECKHX MPOIECCOB, PACCMAaTPUBATh UX BO B3aUMOCBSI3U IS YIIPABICHUS
KaueCTBOM XUMHYECKON MPO-AYKLHUHU, IPEIYNPEKICHUS U YCTpaHeHus: Opaka, yMEHHUS
IPaMOTHO OLIEHUBATh PabOTY CHUCTEM KOJIOTMUECKOT0 YIIPABJICHUS MIPEANPUSITHEM, a TaKXKe
MIpH pelIeHUU APYrux 3aaa4 Oyaymiei npopeccuoHanbHOMN 1eATeIbHOCTH.

2 MecTO AUCHUNJIMHBI (MOAYJISI) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMmbl

Jucuummna OO0mmias XuMHU4ecKasi TEXHOJIOTHS BXOJUT B 00513aTENbHYIO YacThb
y4eOHOT0 MmIaHa 00pa30BaTeIbHON MPOTPaAMMBI.

Jis u3y4eHus JUCUUIUTMHBI HEOOXO0AMMBI 3HAHUS (YMEHUS, BIIaICHUS),
c(OPMHPOBAHHBIC B PE3YJIbTATE U3YUCHUS TUCIUILTHH/ TPAKTUK:

Maremarunka

OO0mias 1 HeOpraHuvecKas XuMus

duznuka

Beenenue B HanpaBieHue

3nanus (yMEHHUs, BIAJICHUS ), TOJIYYCHHBIC NIPU U3YUCHUU JAHHOM JTUCHIUTLITUHBI
OyayT HEOOXOIMMBI JJIsI U3YICHUS TUCITUILTAH/TIPAKTHK:

N3Bneuenue u nepepaboTKa XUMUUYECKHUX MTPOTYKTOB KOKCOBaHUS

XHUMHUYECKUE PEAKTOPHI

[InaHrpoBaHuE SKCIEPUMEHTA U MOJICIIMPOBAHUE XUMUKO-TEXHOJIOTUYECKUX

HPOLIECCOB

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJI1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHus

B pe3synbrare ocBoeHUS AUCHUIUIMHBI (Moayisi) «O01ias XuMU4YecKas TEXHOJIOTHSI
00yJaroImuics T0HKEeH 00IaaTh CICAYIONIMMA KOMITIETEHIIMSMU:

Kon nnaukaropa

I/IHI[I/IKaTop JOCTHIKCHUA KOMIICTCHIITNNU

OIIK-4 Criocoben obecrieunBaTh NPOBEIEHNE TEXHOJIOTUYECKOTO MpoIiecca, UCI0Ib30BaTh
TEXHUUYECKHE CPEJICTBA JJISI KOHTPOJISI TapaMeTPOB TEXHOJIOTMYECKOTo MpoIecca, CBOMCTB
CBIPbsl U TOTOBOW MPOAYKIIMH, OCYILECTBIIATh U3MEHEHHE [TapaMETPOB TEXHOJIOTMYECKOTO
nporiecca Mpu M3MEHEHUH CBOMCTB CBHIPbSI

OIlK-4.1 OmnpenensieT TEXHUYECKHUE CPEJICTBA HA MPOU3BOACTBE JUIsl 0OecTieueHus
TEXHOJOTMYECKHUX IPOIIECCOB

OIIK-4.2 OrneHuBaeT U KOHTPOJIUPYET NapameTpsl U 3PPEeKTUBHOCTh
TEXHOJIOTMYECKUX MPOLIECCOB, CBOMCTBA CHIPS U TOTOBOM ITPOJIYKIIUH B
00J1aCTH XMMUYECKON TEXHOJIOTUU

OIIK-4.3 ITporHo3upyer u peryaupyer HU3MEHEHHUE 1apaMETPOB TEXHOJIOTMUECKUX

MMponecCcCoOB B 3aBUCUMOCTH OT CBOICTB ChIpbS




4. CTpykTypa, 00b€M U copepkaHue JUCHUIIIMHBI (MOTYJISA)

OO6miast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 8 3a4€THBIX eMHUI] 288 aKkaj. 4acoB, B TOM

qHce:

— KOHTaKkTHast pabora — 113,1 akazn. yacos:
—aynutopHas — 108 akaj. yacos;

— BHeayauTopHas — 5,1 akaj. 4acos;

— camocTosTenbHas pabora — 139,2 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

CDopMa arrecraguu - 3a4€T, 3K3aMCH

AynuropHas % o
KOHTaKTHas paboTa g z dopma TeKyIero
Pasien/ Tema § (B akan. 4acax) é E‘ Bun 5 KOHTPOJISI Ko
T — 2 g O | camoCTOATENbHO | yereBaeMOCTH H PS—
3 g g paboThI MIPOMEKYTOUHOH
Tex. mal. | mpakr. 'S aTTeCTalnuu
3aH. 3aH. | U &
1. Beenenue
1.1 OcHOBHBIE HOHATHS U ITogroroska k
3 2 0,5 CobecenoBanne OIIK-4.2
oTpeJIeNIeHUs cobeceJOBaHUIO
Hroro no pazneny 2 05
2. CeIpbeBasi 1 SHEpreTHIeCKas
nojcucremsl XTC
CaMocCToATenbHOE
U3y4YeHHE
y4eOHOi u BricTynnenue Ha
2.1 CeipbeBas 0aza HayqHOU ceMuHape, OIK-4.2
XUMHYECKOH POMBITII- 4 4 10 JTUTEPaTypPHL. BBITIOJTHEHHE OIK- 4' 3’
JICHHOCTH. - [loaroroBka K | pacyeTHBIX 3aaHUI '
MIPaKTUIECKOMY OK3aMeH
3aHATHIO,
3 CEeMHHapy
CamocrosTensHoe
H3yueHHE
yueOHOM U Brictynienue Ha
2.2 DHepreTuueckas 06aza Hay4YHOU ceMuHape,
XMMHUYECKOH Tpo- 2 8,1 JIUTEPATYPBI. BBIIIOJTHEHUE OIIK-4.2
MBIIIJIEHHOCTH - [loaroToBka Kk | pacueTHBIX 3aJaHUI
MIPaKTUIECKOMY OK3aMeH
3aHATHIO,
CEeMHHapy
Wroro no pazneny 6 4 18,1
3. O06ure 3aKOHOMEPHOCTH
XHUMUYECKUX MPOIIECCOB
CaMocrosTensHoe
U3y4YCHHE BeicTyniienue Ha
yueOHOH U ceMHu-Hape,
3.1 TepmomuHamuKa 3 6 2 10 Hay4HOU BBIIIOJTHEHHE OIIK-4.2,
XUMUYECKUX MpeBpaleHnit JUTEPATYPBHI. pacyeTHBIX OIIK-4.3
IToaroroBka k 3amadui, Tecrt.
MIPaKTUYECKOMY OK3aMeH
3aHATHIO,




TECTUPOBAHHUIO,
CeMUHApy
(KOJUTOKBHY-MY)

CaMmocrosTensHoe
H3y4YeHHE
y4eOHOI
HayJHOU BricTynnenne Ha
JIATEPaTypHL. ceMu-Hape,
OIIK-4.2,
3.2 Kunernka XTII 8 2 5 IMoaroToBka k BBITIOJTHEHNE OIK-4.3
MPaKTUYECKOMY | pacuUeTHBIX 3aJlaHui
3aHATHIO, Tecr, Dx3ameH
CEeMUHapy
(KOJIOKBHY-MY),
TECTUPOBAHHIO
Hroro no pazgeny 14 4 15
4. XUMHKO-TE€XHOJIOTHUECKHE
cuctemol ( XTC)
CamocrosTensHoe
U3y4YeHUE
yueOHOI
HayuHOi Brictynnenne Ha
4.1 Mopgenu XTC. Tumnsl JIUTEPaTypPHl. CeMH-Hape, OIK-4.1,
N 4 1 12,5 BBINOJIHEHHE OIIK-4.2,
TEXHOJIOTHYECKUX CBS3EH IMoaroToBka k N
pacyeTHBIX 3aaHuH OIlK-4.3
MPAKTHIECKOMY
DK3aMeH
3aHSTHIO,
CeMHHapy
(KOJIOKBHY-MY)
[Noaroroska k
4.2 Pacuer XTC. MPaKTHYCCKOMY BBIMOJTHCHHE OIlK-4.1,
MarepuasbHblid U TEIUIOBOI 6 7 30 3aHATHIO, pacuUeTHBIX 3aJaHuN OI1K-4.2,
OaaHChl CEeMHHApy DK3aMeH OIlK-4.3
(KOIIIOKBHY-MY)
Hroro no paszpeny 10 8 42,5
5. IIpoMbIIITIeHHBIH KaTanu3
CamocrosTenpHoe
n3ydeHue
yaeOHOU 1
3.1 Karamrueckue 4 2 12 J]I/llfﬁib};):l:;);lbl Coggzlé;réizil’ﬂe OIIK-4.1,
CHUCTEMBI. ) ’ OIlK-4.2
[Noaroroska k DK3aMeH
MPAKTUYECKOMY
3aHATHIO,
cobecel0BaHUIO0
HWroro no pazgeny 4 2 12
Hroro 3a cemectp 36 18 88,1 3a4ET
6. Baxxneiimme npoMbIIUIEHHBIE
XHUMHYECKUE TPOU3BOJICTBA
6.1 Ilpon3BoacTBO BOgOpOA CamocrosrensHoe
HU3y4YECHUE OIIK-4.1,
u cuHTe3-raza.OuncTka nmpu- N Koncmexr,
POAHOTO raza OT CEPHUCTHIX 2 4 ye0uoi u DK3aMeH OIIK-4.2,
o Hay4YHOU OIlK-4.3
COeTMHEHHI
JIUTEPATYPHI.
CamocTosaTenbHOoe 3amuTa
et | or | oL
6.2 TIpou3BOCTBO aMMHAKa. 4 6 13 y N B p > OIIK-4.2,
Hay4YHOU BICTYIIVICHUC Ha OHK'43
JIATEPaTypHIL. CeMHUHape
- IloaroTtoBka k Pacuernoe




3ammuTe J1labopa-
TOPHBIX PabOT
- Bemmosnnenue
pacyeTHbIX 3ananue. Tect
3aJIaHUuN DK3aMeH
ITogroroBka Kk
CEeMUHApY,
TECTUPOBAHHIO
CaMoCTOATEILHOS
H3y4YeHHe
yueOHOI
HAyJHOU 3amura
JIUTEPATYPHI. 1abopaToOpHBIX
- TMoxroroBka k pabor,
OIIK-4.1,
6.3 IlponsBoacTBo 8 16 3amure 1adbopa- BricTynnenne Ha OITK-4.2
HEOPraHMYECKUX KHCIIOT TOPHBIX paboT ceMHHape OIK- 4' 3‘
- IloaroroBka k | PacuerHoe 3amanue. ’
CEMHUHapy, Tect
TECTUPOBAHUIO DK3ameH
Brinonnenue
pacyeTHBIX
3aaHui
CaMoCTOATEIEHOE
H3yUCHHE
yueOHO# 1
HayJHOU 3amura
JTUTEPATYPHI. 1abopaToOpHBIX
- Tonroroska pabor, a1
6.4 TIpousBoacTBo coueii u 4 6 4 181 | 3awwre nabopa- Brictynnenue Ha OIK-4.1,
o , OIIK-4.2,
MUHEpaJIbHBIX y-100peHni TOPHBIX paboOT ceMHHape OITK-4.3
- Brimonnenue PacueTtnoe 3amanue. ’
pacUeTHBIX Tect
3aaHui DK3aMeH
IlogroroBka Kk
CEeMHHapy,
TECTHUPOBAHHIO
HWroro no pazaeny 18 18 18 51,1
Hroro 3a cemectp 18 18 18 51,1 SK3aMeH
Hroro no aucuuruinae 54 18 36 139,2 3a4€eT, DK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[TpoekTrpoBaHnEe 00YUYEHHUSI CTPOUTCS] HA OCHOBE CJIEAYIOUIMX TMPUHIIUIIOB:

- OOyueHHe Ha OCHOBE MHTETPAIMU C HAYKOH M MMPOU3BOACTBOM.

- IIpodeccronanbHO-TBOpUECKask HAPABICHHOCTh O0YUYCHUSI.

- OpHEeHTHPOBAHHOCTH OOYUYCHHSI HA TUIHOCTD.

-  OpHEeHTHPOBAHHOCTb O0YUYEHUS HA PA3BUTHUE ONBITA CAaMOOOpPa30BaTEIILHON
NEeSTENIbHO-CTU OYAYLIETO CHelMAIUCTa.

Jis JOCTHXKEHHS TUTAHUPYEMBIX Pe3y/IbTaToB 00yueHHsI, B auciuiuinHe  «OO0rmas
XUMHU-YECKAA TEXHOJIOTUA HCIOJIB3YIOTCA Pa3JIMYHBIC 06pasoBaTeanHe TCXHOJIOTUH:

1. TpaguumonHsle 00pa3oBaTeIbHbIC TEXHOIOTUN: HHPOPMALTMOHHAS JICKITHS,
nabopa-TOPHBIC U TPAKTHICCKHUE 3aHSITHSL.

2. NadopmMannoHHO-KOMMYHUKAITMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHUU:
nexuus-Buzyanu3anus. [Ipaktudeckoe 3ansaTue B GopMe Mpe3eHTANH — TIPEICTABICHUE
PEe3yAbTATOB C UCIOIB30BAHUEM CHEIIMATU3UPOBAHHBIX IPOTPAMMHBIX CpE.

3. NudopManinoHHO-pa3BUBAIOLIUE TEXHOJIOTHUH, HAPABJICHHbBIE HA
(dbopMupOBaHHE CUC-TEMbI 3HAHUH, 3aTIOMUHAHUE U CBOOOIHOE ornepupoBanue umu. [lpu
CaMOCTOSITEIbHOM U3y4Ye-HUH JTUTePaTyphl IPUMEHEHUE COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH JIJIs1 CAMOCTOSI-TEIHHOTO MOTOIHEHNS 3HAHUM, BKITIOYas UCIIOIh30BaHUE
TEXHUYECKUX M 3JICKTPOHHBIX CPEICTB HHPOPMAIIHIH.

4. JlesTeNbHOCTHBIE MPAKTUKO-OPUEHTUPOBAHHBIE TEXHOIOTHH, HAIIPABIICHHBIE
Ha GOpMUPOBAHUE CUCTEMBI TPOGECCHOHATBHBIX MPAKTUYECKUX YMEHHI MpH pazdope
KOHKPETHBIX CUTYAaIlHii, OCHOBAHHBIX Ha MPAKTUYECKUX MIPUMEPax, 00eCIeynBaIONINX
BO3MOYXHOCTh Ka4€CTBEHHO BBINOIHSITH MPO(PECCUOHABHYIO 1€ATEIbHOCTb.

5. Pa3BuBaromiue npo0ieMHO-OPUEHTUPOBAHHbBIE TEXHOJIOTUH, HAIPABJICHHBIE HA
(dbopMu-poBaHUE U pa3BUTHE MPOOIEMHOTO MBIIUICHHUS, MBICITUTENIbHON aKTUBHOCTH,
CIOCOOHOCTH BHU-IIETh U (POPMYIHPOBATH MPOOIEMBbI, BEIOUPATh CIIOCOOBI U CPECTBA TS UX
pelIeHus.

6. lHTepakTUBHBIC TEXHOJIOTUHU: KOJUIEKTUBHOE O0CYXICHHE KaKOT0-Tn00
CIIOPHOTO BOIpOCa, Mpo0iieMbl, BhIIBIEHHE MHEHHI B rpymmne. V3noxkenue npodiieM u ux
COBMECTHOE pEILICHHUE.

7. JIMUHOCTHO-OPHUEHTUPOBAHHBIE TEXHOJIOTUU 00yUYeHUSsI, 00eCTIeunBaIOIINe B
X0Jie y4eOHOTO MpoIiecca yueT pa3InyHbIX ClIOCOOHOCTEH 00ydaeMbIX, CO3/1aHNe
HEOOXOIMMBIX yC-JIOBUH IJI Pa3BUTHUS UX WHANBUAYAIBHBIX CIOCOOHOCTEH, pa3BUTHE
AKTUBHOCTH JTUYHOCTH B yUeOHOM IMpoiiecce. JINYHOCTHO-OPHEHTHPOBAHHBIE TEXHOJIOTUU
o0yueHUsl peaTu3yIoTCs B pe-3yJbTaTe MHANBUAYAIBHOTO OOIICHUS MTpernogaBaTens u
CTYJICHTA, TIPY BBITIOTHEHUH U 3aIIUTE Ta00OPaTOPHBIX pabOT, HA KOHCYIbTAIUIX.

B xone nuanoroBoro o0y4eHus CTyIEHThI yUaTcsl KpUTHUECKU MBICITUTh, peIlaTh
CJIO’KHBIE TTPOOJIEMBI HA OCHOBE aHalln3a 00CTOSITENLCTB U COOTBETCTBYIOIIEH HH(pOPMAIIHH,
B3BEILIMBATH AJIbTEPHATUBHBIE MHEHUS, IPUHUMATh NIPOJIyMaHHbIE PEUICHUs, y4aCTBOBATH B
JTUCKYCCUAX, 00IIaThes. J{Jist 3TOro Ha 3aHATHSAX OpraHU3yIOTCS rpynnoBas pabota, paboTa ¢
JOKYMEHTaMH M Pa3IUYHbIMU HCTOYHUKAMH UH(OPMALIUH.

Peanuzarnus Takoro mojaxo/ia OCyImecTBISETCs CIEAYIONUM 00pa3oM:

1. Pacnipenenenue tem pedepaToB ¢ yueTOM MOKETAHUH CTYIEHTOB, TEMATUKH UX
Hay4-HbIX HHTEPECOB U T.II.

2. [loaroroBka cTyneHTaMu (GOPMBI OTUETHOCTH CaMOCTOSITENILHON paboThI (pedepar-
Mpe3eHTalMsl, BBICTYIUICHHE Ha CEMUHApe, MOAr0TOBKA OTYeTa Mo T1abopaTopHoit pabore).

3. O6cyx1eHre IoIrOTOBJIEHHOTO OTYETa B PEKHUME AUCKYCCUU C DJIEMEHTAMHU
KOJIJICK-TUBHOTI'O PCIICHHA TBOPUYCCKUX 3aJay.



6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
[TpencraBneno B mpuioxeHun 1.

7 OueHoYHbIE CPeICTBA IJIf POBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Urnarenkos, B. W. OOmas XxuMudeckass TEXHOJOTHS: TEOPHUs, MPHUMEPHI, 3a/1a4H '
yuebHoe mocodue st By30B / B. M. UrnarenkoB. — 2-e u3a. — Mocksa : M3narensctBo HOpaiir,
2024. — 195 c¢. — (Bwicmee oOpazoBanme). — ISBN 978-5-534-09222-6. — Tekcer
snektponnslii // O6pazoBarenbhas miardopma KOpaiit [caiir]. — URL.:
https://urait.ru/bcode/536887

2. CmupnoB, A. H. Teoperudeckne OCHOBBI XMMHKO-TEXHOJIOTMUYECKUX IMPOIECCOB !
yuebHoe nocobue / A. H. Cmupnos, C. A. Kpsiiosa, B. . CeicoeB ; MI'TY. - MarHutoropcex :
MI'TY, 2018. - 1 osnektpon. ont. auck (CD-ROM). - 3arm. ¢ tutyn skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2066 . - MakpooobekT. - TekcT :
ANEKTPOHHBIN. - CBeienus AocTynHbI Takxke Ha CD-ROM.

0) JlomostHMTEIbHAS JIATEPATYpa:
1. Komenesa, M. K. OOmast xumuueckass TEXHOJOTHSl B INpUMEPaAx, J1aOOpaTOPHBIX

paborax, 3agayax u Tectax . yueOHoe mocobue / M.K. KomieneBa. — 2-¢ u3n., mepepab. —
Mocksa : UH®PA-M, 2024. — 210 c¢. — (Bricmiee oOpa3oBanme: bakamaspuat). — DOI
10.12737/textbook_5d41326ae8b036.68219388. - ISBN 978-5-16-014977-6. - Tekcr

anekTpoHHbIi. - URL: https://znanium.ru/read?id=436846 .— Pexum gocTtyrma: o mojamucke.

2. 3arkeiiM, A. 0. OOmas Xumuyeckass TEXHOJIOTHS: BBEJIEHHE B MOJEIMPOBAHUE
XHUMHKO-TEXHOJIOTHYECKHX MPOIECCOB : yueOHoe mocodue / A. YO. 3akreiim. - 3-e uz., mepepad. u
nom. - Mocksa : Jloroc, 2020. - 304 c. - (HoBas yHuBepcurerckas Oubiuoreka). - ISBN
978-5-98704-497-1. - Tekct: anmexkrpounsii. - URL: https://znanium.ru/read?id=367469 . —
PexxuM Jtoctyma: 1o moJimmcke.

3. CmupHOB, A. H. TIpon3BoACTBO XMMHUYECKUX NPOAYKTOB : yueOHOe mocodue. Y. 1/ A.
H. Cvmupuos, C. A. KpsuioBa, B. 1. CsicoeB; MI'TY. - Marautoropck : MI'TY, 2018. - 1
DIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2227 - Maxkpooobsekt. - Tekcr
ANIEKTPOHHBIN. - CBefieHus 1ocTynHbl Takke Ha CD-ROM.

4. Tlpou3BoacTBO XUMHUYECKHX MpOoaykToB. Y. 2. IIpoM3BOICTBO CEPHOW KHCIOTHI :
npaktiukyM / A. H. CmupHOB [u ap.] ; MarHuToropckuii roc. TexHuueckuii yH-T um. [. .
Hocoga. - Marautoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3aru. ¢ TUTY:1. SKpaHa.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/2514 . - MakpooOBeKT. -
Tekcrt : anekTpoHHBIH. - CBeteHus noctynHbl Takke Ha CD-ROM.

5. CmupnoB, A. H. IlpousBojactBo xumudeckux mnpoaykrtoB. Yacts 3. IIpousBoacTBo
dochopHoit KUCTOTHI : pakTUKyM [ By30B] / A. H. Cmupnos, C. A. Kpsuiosa, /1. U. Anekcees
; Marauroropckuii roc. rexuuueckuit yH-T um. I'. . HocoBa. - Marauroropck : MI'TY um. I'. 1.
HocoBa, 2020. - 1 CD-ROM. - 3arn. ¢ tutyn. o9kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2765 . - MakpooosekT. - TekcT :
AJIEKTPOHHBIN. - CBeleHus TocTynHbI Takke Ha CD-ROM.

6. Kpsuiosa, C. A. O6mast xumuueckas TexHosnorus : yaeonoe nocodue / C. A. Kpsuiosa,
P. H. A6apaxmanos, 1. B. ITonypko ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 571eKTpoH. oNT.



https://urait.ru/bcode/536887
https://host.megaprolib.net/MP0109/Download/MObject/2066
https://znanium.ru/read?id=436846
https://znanium.ru/read?id=367469
https://host.megaprolib.net/MP0109/Download/MObject/2227
https://host.megaprolib.net/MP0109/Download/MObject/2514
https://host.megaprolib.net/MP0109/Download/MObject/2765

JICK (CD-ROM). - 3ari. c TUTYIL 9KpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1389 . - MakpoobobekT. - TekcT
AIIEK-TPOHHBIH. - CBeteHus JocTynHbl Takxke Ha CD-ROM.

B) MeTouuecKkue yKazaHus:

1. KpeutoBa, C. A. JlabopaTopHblii MPAKTUKyM IO OOIIEH XUMHUYECKOW TEXHOJIOTHH .

yue6Hoe nocobue / C. A. Kpsutora, 3. U. Koctuna, U. B. Tlonypko ; MI'TY. - MarauToropck :
MI'TY, 2014. - 1 saekrpon. ont. auck (CD-ROM). - 3ari. ¢ turyn skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2187 - Makpooobekr. - Tekcr
3JIEKTPOHHBIN. - CBeieHust 1ocTyHbI Takke Ha CD-ROM.
2. ITonypko, 1. B. [Tony4yenue u cBOWCTBA CTEKIOBUAHBIX (POCHATHBIX KOMITO3UIIHMIA © TPAKTUKYM
/ 1. B. Ilonypko, C. A. Kpsuiosa ; MI'TVY. - Maraurtoropck : MI'TY, 2018. - 1 sieKkTpoH. OIT.
muck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/2246 -
Maxkpoo6beKT. - TekcT : anekTpoHHBIN. - CBeeHus A0cTynHbI Takxke Ha CD-ROM.

3. TeopeTnueckue OCHOBBI XMMHUYECKOH TeXHONOTHH: yueO. mocodue /A.H. CmupHOB,
C.A. KpsinoBa, B.1. CeicoeB. Marautoropck: M3a-B0 MarHuToropck. roc. TexH. yu-ta uMm. ['.1.
Hocoga, 2018. 61 c. - Tekct :HemocpeICTBEHHBIH.



https://host.megaprolib.net/MP0109/Download/MObject/1389
https://host.megaprolib.net/MP0109/Download/MObject/2187
https://host.megaprolib.net/MP0109/Download/MObject/2246

r) [IporpammHoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnneuenmne

HaumenoBanue N
o Ne noroBopa CpoK IeiCTBHS JTUIICH3UH
MS Office 2007 |y, 135 1 17.09.2007 Gecopoamo
Professional
7Zip CBOOOJIHO  PacHpOCTPaHsIEMOE 0OCCCPOUHO
FAR Manager CBOOOJIHO  pacHpoCTpaHsIeMOe OECCPOYHO
Bpaysep Yandex |cBoOomgHO pacmpocTpaHsIeMoe 0OECCpPOYHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX " I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbLIC CUCTEMBI

HasBanue kypca

CchlIKa

denepanbHOe  TOCYAapCTBEHHOE  OOJPKETHOE
YUpeKIACHUE «DenepanbHbINA UHCTUTYT
IPOMBIIICHHON COOCTBEHHOCTH»

URL: http://www1.fips.ru/

Haunonanenas uHpOpMamoOHHO-aHATIUTHYECKAS
cuctema — Poccuiickuii HMHAEKC HAYYHOTO
nutuposanus (PHUHIL)

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

ITouckoBas cuctema Axanemuss Google (Google
Scholar)

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

DnexTpoHHbIe pecypchl Oubmuoreku MITY um.
I'.11. HocoBa

https://host.megaprolib.net/MP0109/Web

9 MaTepuaJIbHO-TeXHHYECKOE 00ecnedeHrue TUCIIUTIIHHBI (MOTYJIs1)

MaTepI/IaJ'II)HO-TeXHI/ILIGCKOG o0OecrieueHue JUCIHUITIIIMHBI BKJIIFOYACT:



http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
https://host.megaprolib.net/MP0109/Web

Y4eOHble ayTUTOPUH JUIS TIPOBEACHUS 3aHATHUIN IEKIIMOHHOTO THIIA
MynsTuMeanHbIE CPEeICTBA XPaHEHUS, TIepeau U MPeCTaBIeHUs HHPOPMAIIHH.

VYdeOHas aynmuTOpHsl UIsl IPOBEJCHUS MPAKTHYECKUX 3aHSATHMA, 3aHATHH CEMUHApPCKOTO
THIIA, TPYIIOBBIX ¥ WHAUBUIYaIbHBIX KOHCYJIBTAlUi, TEKYIIEro KOHTPOJIS U IPOMEXKYTOYHOM
arrectanuu J{ocka, yaeOHbBIE CTOJBI, CTYIIbS

VYuebHas ayaAuTOpUs IS IPOBEACHHUS TaO0paTOPHBIX paboT:

Xumuueckas 1a0opaTopusi.

Xumuueckasi 1mocyja, peakTUBBI, Bechl Jaboparopubie paBHormieune BJIP-200, Bechb
anektpoHHsle nabopatopusie BK-300, HuskoremmeparypHast naGopaTopHas »3IIEKTpOIEYb
SNOL10/10, snekrporieds conpotusienus kamepHas jgaboparopuas CHOJI 10/10, maruuTHbIC
MeIaiaku, 3. [ ImuTkn.

VYueOHas ayaAuTOpUs IS IPOBEACHHUS TaO0paTOPHBIX paboT:

JlaGoparopus TEXHOJIOTUHU TOILUIUBA

AxBamuctuiuiatop, Anmapar CanoXHUKOBA C KOMIBIOTEPOM, IUIACTOMETPUUYCCKUN
ammapat, Ui omnpezaeneHus crnekaemoctd TI'M, Beckl nabopar.kBaapatueie BJIKT-500,
Onekrpodortokonopumerp KOK-3-01, Hlkad cymmnbnsiii, dunatomerp UT'U-/IMetH, yuebunie
KoJuteKkuuu 1no oopaszosanuto TT'U u nponykToB ux nepepaboTKu;

VY4eOHble ayJUTOPUM Ui CAMOCTOATEIbHOW paboThl oOyuaromuxcst IlepconanbHbie
xomnbroTepsl ¢ maketom MS Office, Beixomom B MHTEpHET M C JOCTYIIOM B DICKTPOHHYIO
nH()OPMAIIMOHHO-00PA30BATENIBHYIO CPEAY YHUBEPCUTETA

[Tomemenuss s XpaHeHUsT U HPOQWIAKTUYECKOTO OOCIYKHMBaHUS  y4yeOHOro
o0opynoBanus Ctenaxu s XpaHeHHs 000py10BaHUS

Metoauueckast 1uTepaTypa A yueOHbIX 3aHATUI

Xumuyeckas nocyia

WHCTpyMEHTBl Il PEMOHTa U MNPO(UIAKTUYECKOro OO0CIyXHBaHUA y4eOHOro
000opyI0BaHUS



IIpunoxenne 1

YueOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

[Ipumepbl pacyeTHBIX 3aIaHUM:

Pacuem pacxoonvix koIgpghuyuenmos

IIpumep 1. Paccunrars pacxos WIBMEHHTOBOM Py/Ibl U CEpHOM KUCIOTHI 1 nomydenust 11 TiO,

€CIIM COJEprKaHue TUTaHa B pyJie cocTasisieT 24,3% (macc.), a crenens pasnoxkenus FeTiO, n Fe, O,

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

Pemenne: [Nomyuenne TiO, MzAET MO CIEIYIONIM PEAKIIUSM:
FeTiO,+2H, SO, =(Ti0)SO, +FeSO,+2H, O @
TiOSO,+2H,0=H,TiO,+ H, SO, )

H,TiO,—»TiO,+ H,O
Fe, O, raroke pearnpyer ¢ H, SO, (moGouHast peakusi) :
Fe,0,+ 3H,S0,=Fe,(SO,), +3 H,0 4)
Haiinem coneprkanue Ti B UMCTOM WIIbMEHHUTE:
1 moms  FeTiO, -1 moms Ti
Win 152 xr FeTiO,-48 xr Ti

w(Ti)= 1‘;—82 100 = 31,5%

ITo ycnosuto conepxanue Ti B pyze cocraisieT 24,3%.

Haiinem conepxanue FeTiO , B pyze:
31,5-100%
243 —-x , x=78%
3Hauurt, Fe, O, B pyze conepxurcs 100 — 78 = 22%.
Pacxon FeTiO ; msa nomydenust 1 T TiO , o peaxuusv (1) - (3) cocrapmser:
1 kmonb FeTiO, - 1 kmons TiO,

152 xr FeTiO, -80kr TiO,

©)



X - 1000 kr, x = 1900k,
C yuerom crenenu pazinoxkenust:  1900: 0,89 =2130 kr,
¢ yuetoM coctasa pyapl:  2130: 0,78 =2731 kr.
Pacxon H, SO, :
- 1o peakimu (1) :
1 moms FeTiO, - 2moms H, SO,
152 xr - 2*196 kr
1900 kr -X, x =2450 xr
- 110 peakiwu (4) :
1mom Fe,O, -3momH, SO,
160 xr - 294 xr
(2731-0,22) kr -X, x=1104 kr
Bcero 2450 + 1104 = 3554 xr.
C yuerom 50%-T0 M30bITKA OT TEOPETHYECKOTO :
3554 - 1,5=15331 k.
C yuerom 80% KOHIICHTpAIHH :
5331:0,8= 6664 kr

Ortsert : pynbl 2731 kT, KUCIOTHI 6664 KT.

Tepmoounamuka u kunemuxa XTIT

1. s peaknun A =C +2 D paccuuTaiiTe cOCTaB peaKLIMOHHON CMECH, ECIIN
HavaJbHOE KONMN4ecTBO peareHta A — 30 MoJb, a creneHs ero npespamenus — 0,8.

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

B IIPSMOM HANpaBICHUM M KOHCTAHTY pPaBHOBECUS IPU CTAHAAPTHBIX YCJIOBHUAX U IIpU
temneparype 700 K (Bocnonb3oBaBminch ypaBHeHueM TemkunHa-11IBapumana).

2. [Tpu cuHTE3e aMMHaKa Ta3, BRIXOSIINN U3 KOJOHHBI, UMeeT cocTaB (00.%): NH3-17,0;
N,—11,0; Ho— 72,0. PaccunraTts cootHomenne N»: Hy B HCXOOHOM CMECH.

3. Jlnst onieMeHTapHoOi peakiumu  Hy )+ Ar,y = 2H )+ Ar,y,

koHcTaHTa ckopoctu npu 3000 K pasna 2,2- 10* 7-momp ¢ KoHuenTpanumu peareHToB
paBHBI, MOJIB/JT: Bogopoaa - 4,1 103, aprosna - 4,1- 107, IIpu KaKo¥ KOHLIEHTPALIUK aprOHa
CKOPOCTb peakluy yBEINIUTCS B 2 paza?



4. Hexotopass xuMu4eckasi peakiusi MpoTeKaromias 0e3 KaTaliu3aropa UMEeT IHEPTHI0
aktuBauu By = 5-10* k/lx/mMons u KOHCTaHTy ckopoctH K; mpu temmeparype 500 "C. B
MPUCYTCTBUM KaTalau3aTopa MpPU ITOM K€ TeMIlepaTrype dHEprus akTUBAIUU cocraBuna Ep; =
3,5 10* kJ[k/MoITb, a KOHCTaHTa cKopocTh Ky, Ompenenure:

a) BO CKOJIBKO pa3 yBEJIMYUTCS CKOPOCTh KaTAIUTUYECKOM peakLiy 110 CPAaBHEHMIO C
HEKaTaIUTUYECKOM MPU TEX )K€ YCIOBUAX?

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

Cocmaenenue MamepuaibHo20 oananca

Ipumep 2 . CocraBuTh MaTepyaIbHBIN OaTaHC OKUCIICHNST aMMHaka (Ha 1T a30THOM KUCTIOThI). CTereHb
okucienns NH,; mo NO-0,97; 0 N,-0,03; NO o NO, - 1,00. Crenens abcoporm 0,92,

Conep:kaHue aMMHaKka B CyX0i aMMHa4HO — BO3IyIIHOM cMecH 7,13% (macc.). Bo3myx HachlIieH mapamu
BozibI TipH 30°C. OTHOCHTEIBHAS BIGKHOCTH 80%.

Tennosvie pacuemol. Cocmasnenue menioeozo oananca

Ipumep 3. [Ipu oOxure mmxTHI, copepskarield 10T M3BECTHSIKA U KOKC OIPEICIUTH:
a) pacxoj1 kokca coctasa (Macc.%): C - 91; 3oma— 7; Biara— 2;

0) cocTaB 00XKHTOBBIX T'a30B (00.%0); B) TeTwIoBoi ekt peakiwu ooxura. CTeneHb pasioKeHUs TPU
o0ykwure m3BecTHsIKA 95%. Bozmyx momaercs ¢ 40% n30bITKOM.

Ipumep 4. Cvmernamu 2xr 20%-T0 pacTBopa cepHoit KUCIoThI U 3 KT 12%-ro pactBopa NaOH .
OnpenenuTs TEMIIEpaTypy pacTBOpa MOCie CMEIIEHHS, €CIIM IEPBOHAYAIBHASI TEMIIEpaTypa KUCIIOTbI U
mienoun 20°C, oTepu Teruia B OKpy»Karolyto cpery 1%.

IIpumep 5. CocTaBUTh TEIUIOBOM OaIaHC peaKTopa sl TIOTyYeHHS BOAOPO/Ia KaTATUTHYECKOM
KOHBepcHeii MeTana. COCTaB HCXOIHOM rasooii cmecu (M°): CH,-97,8; H,0 - 250,0. TToTepu TemnoTsI

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

C mpuMepaM# BBIIIOJTHCHHUS PACUYCTHBIX 3aJaHWA MOXXHO O3HAKOMHTHCS, HAIpUMEp, 0
yueOHBIM MTOCOOUSIM

1. OOmas xumudeckast TexHomnorus: yued. mocooue / C.A Kpeuiosa, P.H. Abnpaxmanos, 1.B.
[Tonypko. Maruutoropck: 1M3a-Bo MaruuToropck. roc. Texs. yH-ta um. I.1. Hocosa, 2016.
87 c.

2. Teoperndeckue OCHOBBI xuMuueckoi TexHonoruu [Tekcr]: yue6. mocodue /A.H. CMupHOB,
C.A. Kprsioa, B.W. CeicoeB. Maruuroropck: 1M31-B0 MaroHuToropck. roc. TeXH. yH-Ta UM.
I''1. Hocoga, 2018. 61 c.



[IpumepHBbIe TeMBbI pedepaToB

1. Knaccudukanus npoayKkToB XUMHUYECKOM MPOMBIIIIIEHHOCTH, OTXObI IPON3BoAcTBA. [loTepu

u 60pbba ¢ HUMH

TBepaoe TOIIMBO Kak ChIpbe ISl XUMUUYECKON NepepaboTKU. YIIIeXuMus

CrouHble BOJBI XUMUYECKUX MPOU3BOACTB. CIIOCOOBI OUMCTKH CTOYHBIX BOI.

DU3UKO-XMMUYECKUE CIOCOOBI yMATrdeHus Bosibl. DUibTpsl.

Buzb! 1 HCTOYHUKY SHEPIUU, UCIIONIB3YyEMBIE B XUMUYECKUX ITPOU3BOICTBEHHBIX IIPOLIECCAX

KoHnenuys MmosHOro MCIONb30BAHUSA JHEPTEeTHYECKUX PECYPCOB. DHEPrOTEXHOJIOTUYECKHE

CHUCTEMBI

7. OOorameHue celpbsi. ['paBUTAlMOHHOE oOOOrameHue. DJIEKTPOMarHUTHOE OOOraleHue.
CymHoCTh, IBUKYIINE CHITbI, 0coOeHHOCTH. [Ipumepsl npumenenus. O6opynoBanue.

8. IlpuMeHeHue 3akOHa NEHCTBYIOIIMX MAacC ISl ONHCAaHUS PABHOBECUS B TEXHOJIOIMYECKHX
npoueccax. [Ipumepsl.

9. IIpomslnuieHHbIE KaTanu3aTopbl. O630p.

10. IIpomsbluIeHHBIN KaTajus. CymHocTh u BUJIbI KaTajausa
(OKUCIIUTENIBHO-BOCCTAHOBUTEIIBbHBIH, KHCIIOTHO-OCHOBHOM, IIEMHOM MEXaHU3MBbl KaTalnu3a).

11. .I'ereporeHHbii karanu3s. [[poMoTHpoBaHuE U OTPABIECHUE KAaTAIN3aTOPOB.

12. AnnapaTtypHoe opopMIIeHHE KaTaTUTUYECKUX ITPOLECCOB.

13. YCTpOWCTBO KOHTAKTHOTO y3Jia M aOCOpOIIMOHHON ammapaTypsl B MPOU3BOJICTBE CEPHOM
KHCJIOTBI

14. MuHepaJibHbIE COJIU B CEIbCKOM XO03sliicTBe. MUHepalibHbIE y100peHHUs U UX KIacCUuPUKaIUs.

15. IIpou3BoacTBO KanuiHbIX cosied. OCHOBHBIE IPOLIECCHI MOJYYEHUS XJIOPUCTOIO KaJIUs W3
CUJIbBHHTA.

16. Metoabl  ynydlleHHs CBOWCTB  YyJOOpEHMiIl: TrpaHyIMpoBaHHE, KOHLEHTPUPOBAHMUE,
KaIlCyJIUPOBAaHUE U JIp.

17. 1Tpou3BOJCTBO XJI0pa U MIETOYH.

18. TIpomusBoactBo cymepdocdara

19. CuHTE3BI HA OCHOBE OKHMCH yriepoaa. [IpoMbllIeHHbIE ICTOYHUKY OKHCH YIIIEpOAa.

20. IIpon3BOACTBO METaHOJIA

21. OCHOBHBIE HaIIPaBJICHUS] IPUMEHEHHUS MIEKTPOXUMUYECKUX TPOU3BOJICTB

22. IIpou3BOACTBO KOKCA.

23. TpebGoBaHusI XMMUYECKOTO MAIIMHOCTPOSHMSI K MaTepHuajaM JUlsl H3TOTOBJICHHUS arnapaTypbl
(MexaHM4eCKON MPOYHOCTH, TEPMUUECKON YCTOMUNBOCTH, XUMHUUECKOH CTOMKOCTH)

24. DKOJOTHYECKHUE NMPOOJIeMbl XUMUYECKUX ITPOU3BOJICTB U UX PEILICHHS

25. OCHOBHbIE HAINPaBJICHUS PA3BUTHS XUMHUECKON TEXHOJIOTUN

o0 s WP

HpI/I HU3YUCHUHU TCXHOJOIMHU OCHOBHBIX XHMHUUYCCKHUX TMPOAYKTOB JOJI?KHBI OBITH
pPacCMOTPECHEI CICAYIOIINE BOIIPOCHI:

- CBOMCTBa MOJy4aeMOro MPOJYKTa, €ro HapOAHOXO3SHCTBEHHOE 3HAUY€HHE, MacCIITAaObI
IIPOU3BOJICTBA

- ICTOUYHHKHU N XapaKTCPUCTHKA nepepa6aTLIBaeMoro CBIPbA,
- IPOMBIIIJICHHBIC CITOCOOBI IMOJIYYCHUA

- CbI/ISI/IKO-XI/IMI/I‘IeCKI/Ie OCHOBEI IIponecca (CTeHeHB IpeBpalCHuA, CTEXUOMECTPUICCKUE U
KHHETHYCCKHUC 3aKOHOMCpHOCTI/I)

- OCHOBHBIC TCXHOJIOTUYCCKUC IIapaMCTPhI IpoLecca
- 000CHOBaHHE BBI60pa TEXHOJOTHYECKOM CXEMEI U €€ HOI(pO6HOC OIIMCaHHC,
- allnapaTypHbIC pCHICHUSA OTACIIBHBIX Y3JIOB B PAaCCMATPUBACMOM ITPOU3BOJCTBEC

- OTXOJbI IPOM3BOJICTBA, BO3MOXKHOCTH W3 MCIIOJIb30BAHUS HIIM YTWIM3ALMH, pEIIeHHEe
po0JieM HKOJIOrHYeCcKOil 0€30MacHOCTH IPOU3BOICTBA.



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‘IHOfI aTTeCTallum:

Kon

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

O1neHOYHBIC CPEICTBA

OIIK-4: Cnoco0en oOecnedyuBaTh INpPOBeJAeHHE TEXHOJOTHYECKOro Ipolecca, HCHO0JIb30BaTh TEXHHMYECKHE CPeACTBAa JI KOHTPOJIA IapaMeTpoB

TEXHOJOTHYIECCKOIo Ipoiecca, CBOMCTB CbhIpbA H roTOBOM NpPOAYKIUHU, OCYIICCTBJIATL M3MCHCHHUEC NMapaMETPOB TEXHOJOIHMYECKOro Ipoumecca npu

H3MEHEHHNH CBOMCTB ChIpbs

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

— CocraBbTe XUMHYCCKYHO U q)YHKHI/IOHaJIbHYIO CXCMbI IIPOHU3BOACTBA pa36aBneHH0171
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 HeﬁTpaJ'IPBaL[PIH B npouecce?

— OnpenenuTh pacxo TEXHHUYECKOro KapOwaa Kamblws, it momydeHust 200 J1 aneruieHa 1o
peakimn CaC+H,0=CaO+H,C, . Conepxanne CaC, B TexH.kapouzme, % (macc)- 82;

Crenens paznoxkenuss CaC, 95%.

— IlpemioxuTe TEXHOJOTUYECKUE METObI YCKOPEHUs (3aMEIJICHUs) PEaKIMi KOHBEPCUU
MIPUPOJHOTO Ta3a.

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

— CocTaBbTe XUMHUYECKYI0 U (DYHKIIMOHAIBHYIO CXEMBI MPOU3BOACTBA CEPHON KUCIOTHI
KOHTaKTHBIM METOJIOM. Beinenurte mojacucreMy oOxkura xomdenana. HazoBute ocHOBHOE
000pyI0BaHKE, UCTIONB3YEMOE JIJISI OUMCTKHA 00KUTOBOTO Ta3a




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN
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OIIK-4.2

OneHuBaeT W KOHTPOJHUPYET MapaMeTpbl U
3¢ (HEeKTUBHOCTh TEXHOJOTHYECKHUX IMPOIIECCOB,
CBOMCTBA CBIpbS M TOTOBOM MPOIYKIUU 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.

Kaxkoit 00bem 3anumaet kucinopoa maccou 8 r ripu 28 0C u naBnenuu 744 mm pr. CcT.?
DHTaNbIUS peakluu HeuTpaiu3anuu ammuaka 52,5%-Hoi a3oTHOU kucimoto AH =
—106,09 xJx/Monb. Onpenenure, CKOJIBLKO BOABI MOXKET HCIAPUTHCS 33 CYET TETIOTHI
peakuuu HeiTpanuzanuu 212,5kr aMMuaka. DHTanbnus napoodpa3zoBanus Bojasl 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, % (Mmacc): 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 NPUHIUIHATIBHYIO BO3MOXHOCTh IPOTEKAHUS PEaKIINU

-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
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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 BBIPAKCHUC OJI1 KOHCTAHTBI PABHOBCCH.

Kakme mnpeumyiiectBa MMeeT cxeMa IPOU3BOACTBA Aa30THOM KHUCIOTHI MPH ABYX
JABJICHUSX (pHUC.) MO CPAaBHEHUIO CO CXEMOU NP €IUHOM JABICHHUH?

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
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pacxoa mpupoaHOro rasa.

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

— 3aBucu

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

TEPMHUYECKON U dK30TepMuUecKkoi peakuuii B peakrope B (nam MC-n) npeacrasnena

Ha puc.

snoo- (T,)

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

MakKCUMaJbHOM  WHTEHCHUBHOCTH  Hpolecca €  AK30TEPMHUECKOH U
SHIOTEPMHUYECKON peakuuen?




0) Ilopsinoxk mnpoBedeHUs TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJH M KPUTEPHUH
OlLleHUBAHUS:

[TpomexxyTouHasi aTTectanus Mo guciuruiHe «OO0mas XUMHUYeCKas TEXHOJOTHS» BKIIIOYAET
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINAE OLICHUTh YPOBEHb YCBOCHUSI 00YYarOIIUMUCS 3HAHUH, U
NPaKTUYCCKHE 3a/laHusl, BBIABISIONIME CTENCHb C(OPMHUPOBAHHOCTH YMEHWIH W BIAJICHUA,
npoBouTCs B popMe 3adera (3 cemecTp).u IK3amMeHa (4 ceMecTp).

3adeT 110 ,I[aHHOI;'I JUCHUILIUWHE IIPOBOJUTCA B YCTHOﬁ (bopMe I10 BOITIpOCaM Hu3 CIIMCKa,
JOBECACHHOI'O 10 CBCACHHUA CTYACHTOB, BOIIPOC MOXET COACPIKATDH HeOO0JIBIII0E IMPAKTUYCCKOC
3aJaHHuC.

IToka3zarenu u KPUTEPHUHA OLICHUBAHUA 3a4€Ta:

— OIICHKY «3a4TE€HO0» CTYACHT MOJy4aeT, €CJIM MOXKET MTOKa3aTh 3HAHUS Ha YPOBHE
BOCTIPOM3BEICHUS 1 OOBSICHEHUS WH(OPMAIIUN, HHTEJUICKTYAIbHBIC HABBIKHM PEIICHUS MTPOCTHIX
3a/1a4, MOKET JaTh OILICHKY MPEJI0)KEHHON CUTYAIlNH.

— OICHKY «HE€3AYTCHO0» CTYACHT I10JIY4YacT, CCJIM HC MOKCT IIOKa3aTb 3HAHWA HAa YPOBHC
BOCITPOM3BCACHUA U 00BSCHCHHS I/IH(bOpMaIII/II/I, HC MOXCT IOKa3aTb HHTCIIJICKTYAJIbHBIC HABBIKH
PCIICHHUA ITPOCTHIX 3a/1a4, JaTh OLUCHKY HpGI[JIO)KGHHOﬁ CUTyalluH.

DK3aMeH T10 JaHHOM TUCHUILINHE MMPpOBOAUTCH B YCTHOI>'I (I)opMe I10 3K3aMCHAIIlMOHHBIM 6I/IJ'IeTaM,
KaXKIbIi U3 KOTOPBIX BKIIFOYACT 2 TCOPCTUUCCKUX BOIIPOCA U OJHO IIPAKTUYCCKOC 3aJaHHUC.

IToka3zarenu u KPUTEPHH OCHUBAHUSA IK3aMeEHa:

— Ha OLEHKY «OTJM4YHO» (5 OamioB) —oOyyaroluiicss AEMOHCTPUPYET BBICOKUI YpPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIUH, BBICOKUN YypPOBEHb 3HAHUN HE TOJBKO Ha YpPOBHE
BOCIIPOM3BEJCHUS U OOBSICHEHUS MH(OpMAIMKM, HO W HMHTEUIEKTyaJlbHble HABBIKH PEIICHUS
npo0JieM U 3a71a4:

® J1aeTCs KOMILIEKCHAs OLIEHKA MPEJI0KEHHON CUTYaLlUH;

® JIEMOHCTPUPYIOTCSl TJyOOKHE 3HAaHUS TEOPETHUYECKOTO0 Marepuaja ¥ YMEHHE HX
MIPUMEHSTB;

® [I0CIENOBATEIbHOE, IPABUIILHOE BBIIIOJHEHUE BCEX MPAKTUYECKUX 3aJaHUI;

e yMeHHe 000CHOBAaHHO M3JIaraTh CBOM MBICIIH, AENaTh HEOOXOAMMBIE BBIBO/IBI.

— Ha OIIEHKY «Xopomo» (4 Oamnma) — OOydYaromIMiiCs JEMOHCTPUPYET CPEIHH YPOBEHB
c(hOpMHUPOBAHHOCTH KOMITETEHIINH:

® JacTCa KOMIIJICKCHasA OIICHKa Hpe)IHO)KeHHOfI CUTyalluHu,
® JCMOHCTPHUPYIOTCA NOCTATOYHBIC 3HAHUA TCOPCTUYCCKOIO MAaTCpUala 1 YMCHHUEC UX
MMPUMCHATH, HO JOIMYCKAOTCA HC3HAYUTCIIbHBIC OIJ_II/IGKI/I, HCTOYHOCTH



®  BBLIIIOJIHCHUC BCCX MPAKTHUYCCKUX 3aI[aHHfl; BO3MOXHBI CIUHHWYHBIC OIJ_II/I6KI/I,
HCIIPABJISICMBIC CAMUM CTYJACHTOM IMOCJIC 3aMCUYAHUA TPCIIOAaBaTCIIA,

® 3aTPpYAHCHHUA IIPHU AHATUTHUYCCKHUX OII€paluiax, IMEPEHOCE 3HAHUH H YMeHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyalluu.

— Ha OLIEHKY «YyI0BJIETBOPHUTEJBLHO» (3 6amia) — oOyyarouuiicss IeMOHCTPUPYET MOPOTOBBIi
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHITUH:

® 3aTpPyIHEHUS C KOMIUIEKCHOM OLIEHKOH MpeJIOKeHHON CUTYallHH;

® HEMOJHOE TeopeTHdYeckoe OOOCHOBaHWE, TpeOyloliee HaBOASIIUX BOIPOCOB
IpenojaBaTes;

e  BBINOJIHEHHUE 3aJJaHU MTPH MOACKA3Ke MMPENoJaBaTels;

e 3aTpynHeHus B (GOPMYIUPOBKE BHIBOJOB.

— Ha OLEHKY «HeYyJAOBJIETBOPUTEJIbHO» (2 Oamia) — oOydaromuiicss 1€MOHCTPUPYET
3HaHusi He Ooyee 20% TeopeTHUecKoro marepualia, JOMYCKAeT CYIIECCTBEHHBIC OIIMOKU, HE
MOYKET MTOKa3aTh WHTEIUICKTYaJIbHbIC HABBIKM PEIICHUS POCTHIX 3a/1a4.

— Ha OLCHKY «HEYAOBJICTBOPUTEJILHO» (1 621.]'[.]'[) — O6y‘IaIOIJ_II/II710ﬂ HC MOXKCT IIOKa3aThb 3HAHHA Ha
YPOBHE BOCIIPOU3BCACHUA U 00BACHEHHS I/IH(bOpMaI_[I/II/I, HE MOXKCT IOKa3aTb MHTCJUICKTYAJIbHBIC
HAaBBIKW PCIICHUA MMPOCTHIX 3aJa4 HCIIPaBUJIbHAA OLICHKA HpCI[JIO)KGHHOfI CUTyalluu,



