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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne

3aB. kadenpoii A.C. iapquKo

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

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

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI

[Iporokon ot 20 . Ne

3aB. kadenpoit A.C.?apqemco

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roJly Ha 3aceqaHuu Kadeapsl MeTauTyprud 1 XUMHYECKUX TEXHOJIOTHIA

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

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4ueOHOM roJly Ha 3acejaHuu kadeapbl MeTamuyprui 1 XUuMHYECKUX TEXHOJIOTHH

[Iporokom ot 20 . Ne

3aB. xadenpoit A.C. ?apquKO




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

- pa3BUTHE Y CTYJIEHTOB CIIOCOOHOCTH MPOHUKAThH B CYIIHOCTH XUMHUKO-
TEXHOJIOTUYECKHX MPOIECCOB, PACCMaTPUBATh UX BO B3AUMOCBSI3U JJIsl yIIPABJICHUS
KaueCTBOM XUMHYECKON MPO-AYKLHUHU, IPEIYNPEKICHUS U YCTpaHeHus: Opaka, yMEHHUS
IPaMOTHO OLIEHUBATh PabOTY CHUCTEM KOJIOTMUECKOT0 YIIPABJICHUS MIPEANPUSITHEM, a TaKXKe
MIPH pelIeHUN APYrux 3aaa4 Oyayiei npodeccnoHanbHON 1eATeIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnunnuna Ob1mas XuMu4yeckasi TEXHOJIOTHUS BXOJIUT B 0053aTEIbHYIO YacTh
y4eOHOro I1aHa 00pa3oBaTEIbHON MPOTPaMMBbI.

Jis u3ydeHust TUCHUILUIMHBI HEOOXOIUMBI 3HaHUS (YMEHHUSI, BIAJCHHUS),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

®dusuka

Marematuka

OO0mias 1 HeOpraHu4ecKas XuMus

HcTopust XUMUU U XUMUYECKOU TEXHOJIOTHH

BBenenue B HampaBieHue

3uanus (yMEHUs, BJIQJICHUS), IOTYICHHBIC IPU U3y4YCHUU JTAHHOU JTUCITUTUTHBI
OyayT HEOOXOIUMBI JJIsT U3YICHUS TUCITUILIAH/TIPAKTHK:

Oprannueckasi XUMHs

TeopeTnueckre OCHOBbI XUMUYECKOW TEXHOJIOTHH TOIUIMBA U YIIIEPOIHBIX
MaTepuasoB

MaccooOMeHHBIE TIPOIIECCHl XUMUYECKOW TEXHOJIOTHH

W3Bneyenne u nepepaboTka XMMHUUECKUX MPOJTYKTOB KOKCOBAHMUSI

XuMu4eckasi TEXHOJIOTHS TOTUIMBA U YTIIEPOTHBIX MaTePUAIOB

XUMUYECKUE PEaKTOPhI

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00yueHus

B pesynbrare ocBoeHUS AUCHUIUIHHBI (MOaysi) «OO01as XuMUYeCcKasi TEXHOJIOT U
oOyuaroluiics 10JKeH 001a/1aTh CIEAYIOIMMU KOMIETEHIIUSMHU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JAOCTHIKCHUA KOMIICTCHIINN

OIIK-4 Criocoben obecrieunBaTh NPOBEIEHNE TEXHOJIOTUUECKOTO MpoIiecca, UCIO0Ib30BaTh
TEXHUYECKHE CPEJICTBA JJIs1 KOHTPOJIS ApaMeTPOB TEXHOJIOTMIECKOTO MpoIiecca, CBOMCTB
CBIPbsl U TOTOBOW MPOAYKIIMH, OCYIECTBIIATh U3MEHEHHE [TapaMETPOB TEXHOJIOTMYECKOTO
nporiecca Mpu H3MEHEHUH CBOMCTB CBHIPhSI

OIlK-4.1 Ornpenenser TEXHUYECKHUE CPEACTBA Ha MIPOU3BOCTBE I 00CCTICUCHUS
TEXHOJIOTHYECKUX MPOIIECCOB
OIIK-4.2 OrneHuBaeT U KOHTPOJIUPYET MapaMmeTpsl U 3PGEeKTUBHOCTh

TEXHOJIOTHYECKHX TPOIIECCOB, CBOMCTBA CHIPhS U TOTOBOW MTPOYKIINH B
00J1aCTH XUMHUYECKOI TEXHOJIOTUH

OIIK-4.3 ITporo3upyer u peryaupyer HU3MEHEHHE 1apaMeTPOB TEXHOJIOTUYECKUX
IIPOLIECCOB B 3aBUCUMOCTHU OT CBOMCTB ChIPbsI




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

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

qHce:

— KOHTaKTHas padora — 21,6 akaj. 4acos:

— ayautopHas — 18 akaj. yacos;

— BHeayauTopHas — 3,6 akKaJ. 4acos;

— camocTosTenbHas pabota — 253,8 akaJl. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 12,6 akaj. yac

— MOATOTOBKA K 3a4éty — 12,6 akan. yac

dopma aTTecTaluy - YK3aMEH, 3a4eT

AynutopHast ] o
KOHTakTHas paboTa E 5 dopma TeKyIero
S B
B aKaJl. yacax 5 un KOHTPOJIS
Paznen/ Tema 2 (B axan ) == . P Kox
> 3 © | caMOCTOATENBbHOM |  ycrieBaeMOCTH U
JUCTTUTLTAHBI < £ © . KOMIICTCHIIUN
o & paboThI MIPOMEKYTOUHOM
na6. | mpaxr. [ €8
Tek. '8 aTTeCTalun
3aH. 3aH. | O &
1. Beenenue
CamocTosTenbHOe
U3y4YeHHE
y4eOHOi u
1.1 OcHOBHEBIE IOHATHA 1 2 | 025 5 HayqIHOU CobecenoBaHnue, OIIK-4.2,
OTIpeeTIeHISI ' JTUTEePaTyPHI. TECTUPOBAHHE OIlK-4.3
IToaroroBka k
cobeceI0BaHuIo,
TECTHPOBAHHIO,
HWroro no pazaeny 0,25 5
2. CpIpbeBasi ¥ SHEpreTHIECKast
noxacucreMsl XTC
CamocTosTenbHOe
U3y4YeHHE
y4eOHOi u
Hay4yHOU
nmey?n o CobecenoBanue,
2.1 CeipbeBas 6a3za To FETOiﬁa.K TECTUPOBAHHE OIlIK-4.1,
XUMHUYECKOH MPOMBIIII- 0,5 2 14,8 A JlomarnHsis OIIK-4.2,
cobeceI0BaHuIo,
JICHHOCTH. KOHTpOJIbHAs pabo- OIIK-4.3
TECTHPOBAHHIO,
Ta Nel
Brimonnenue
JIOMaNTHEeR KOH-
TPOJILHON paboTHI
2 Nel
CaMoCTOsTENBHOE
H3yUYCHHE
e¢OHOIt 1
y:a Hoii CobecenoBanue,
2.2 DHepreTuyeckas 6a3a J'[I/ITCy:.T . TECTUPOBaHHE OIIK-4.1,
XHUMHYECKO# mpo- 8 PaTypal. JloManmHss OIIK-4.2,
IToaroroska k
MBIIUICHHOCTH KOHTpOJIbHAs pabo- OIIK-4.3
co0eceI0BaHuIo,
Ta Nel
TECTHPOBAHHUIO,
Brimonnenue
JIOMAIIIHEH KOH-




TPOJIBHOM PabOTHI
Nel

HUroro no pazneny

0,5

22,8

3. OOuire 3aKOHOMEPHOCTH
XHUMHYECKUX TPOIECCOB

3.1 TepmoauHamuka
XUMHYECKUX IpeBpaLieHUi

0,5

10

CaMOCTOSITEIbHOE
H3y4YeHHe
y4eOHOI
Hay4YHOU
JIUTEPATYyPHI.
IToaroroBka k
cobece0BaHMIo,
TECTUPOBAHUIO,
Brimonaenne
JIOMAIIHEH KOH-
TPOJILHOM paboThI
Nel

CobecegoBanmue,
TECTHPOBaHHE
Jomarnnusis
KOHTpOJIbHAs pabo-
Ta Nel

OIIK-4.2,
OIIK-4.3

3.2 Kuneruka XTI

0,5

18

CaMOCTOSITEIbHOE
H3yUYCHHE
yueOHO# 1
Hay4HOU
JIUTEPATYypPBHI.
IToaroroBka k
cobeceI0BaHuIo,
TECTUPOBAHUIO,
Brinonnenue
JOMAaIIHEH KOH-
TPOJILHOM paboThI
Nel

CobecemoBanmue,
TECTHPOBaHKE
JlomanrHss
KOHTpOJIbHAs pabo-
Ta Nel

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

HWroro no pazaeny

28

4. X¥MUKO-TE€XHOJIOTHYECKHUE
cucrembl ( XTC)

4.1 Mopemu XTC. Tumnst
TEXHOJIOTMYECKUX CBA3EH

0,5

10

CaMoCTOATEIEHOE
U3y4YeHHE
yueOHOIl u
Hay4YHOM
JUTEPATyPBHI.
IlogroroBka Kk
co0eceI0BaHMmIo,
TECTHPOBAHMUIO,
Brinonnenue
JIOMAaIlIHEH KOH-
TPOJILHOM paboThI
Nel

CobecenoBanue,
TECTUPOBAHUE
Jlomarnnusis
KOHTpOJIbHAs pabo-
ta Nel

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

4.2 Pacuer XTC.
MarepuanbHblii ¥ TEIIOBOI
GasaHCHI

0,25

40

CaMOCTOSITEIbHOE
H3y4YCHHE
yueOHOIt n
Hay4HOU
JIUTEPATYPHI.
ITogroroBka k
cobeceI0BaHuIo,
TECTUPOBAHUIO,
Brimonaenne
JIOMAaIlIHEH KOH-
TPOJILHON paboTHI
Nel

CobecenoBanmue,
TECTHPOBAHKE
JlomarnHsis
KOHTpOJIbHAs pabo-
Ta Nel

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

HWroro no pazaeny

0,75

50

5. IIpOMBIIUIEHHBIN KaTanu3

5.1 Karanuruueckue
CHCTEMEI.

0,5

20

CaMoCTOSITEIbHOE
H3yuYCHHE
yueOHOIl u

CobecegoBanmue,
TECTHPOBaHHE
JloMannHsis

OIIK-4.1,
OIIK-4.2,
OIIK-4.3




HayJHOU

JUTEPATYPHI.
KOHTpOJIbHAs pabo-
ITogroroBka k
Ta Ne2
co0eceI0BaHHUIO,
TECTUPOBAHUIO
HWroro no pazaeny 0,5 20
6. Baxxneiimme npoMBIIUIEHHBIE
XHUMHUYECKUE TIPOU3BOJICTBA
CaMoCTOsATENBHOE
U3yUYCHHE
yueOHOM U
Hay4HOU
J'II/ITGYZT . CobecenoBanue,
6.1 TIpon3BOACTBO aMMHaKa. PATYPEL TECTHPOBaHHE OIlK-4.1,
ITogroroBka k
OuucTKa PU-POTHOTO Ta3a 15 36 Jomarnssist OIIK-4.2,
N co0eceI0BaHuUIO,
OT CEPHUCTBIX COCTMHCHHIA KOHTpOJIbHAs pabo- OIlK-4.3
TECTUPOBAHUIO,
Ta Ne2
Brimonnenue
JIOMaIlIHEeH KOH-
TPOJIBHOW PabOTHI
No2
CaMocCTOsATEIbHOE
U3ydeHHe
yueOHOI U
Hay4HOU
HHTey[;T o CobecenoBanue,
6.2 IIpousBoacTBo HOﬂFETOﬁa K TCCTHPOBAHNE OIIK-4.1,
< 1P 3,5 52 JlomarnHsist OIIK-4.2,
HEOPraHMYECKUX KHCIIOT co0eceI0BaHHUIO,
KOHTpOJIbHAs pabo- OIlK-4.3
TECTUPOBAHUIO,
Ta Ne2
Brimonnenne
JIOMAaIlHEH KOH-
TPOJIBHOM PabOTHI
No2
CamocrosaTeasHoe
HU3y4YeHUe
yueOHOi u
Hay4YHOMH
Hmey ATVDLL CobecenmoBanue,
6.3 ITpou3BoACTBO Coel U ITlo rgToﬁa K TecTHpOBAHHe OIIK-4.1,
M.I/IHepaJILHLIX JI00peHuit 40 CO6;(EB,HOB&HPIIO Homaumsz OIIK-4.2,
p y P ’ | xoHTpoNBHAS pabo- OIIK-4.3
TECTUPOBAHHMIO,
Ta Ne2
Brimonnenne
JIOMAaIlHEeH KOH-
TPOJILHOM paboTHI
Ne2
HWroro no pazaeny 5 128
HWroro 3a cemectp 8 253,8 9K3aMEH,3a4ET
Hroro no aucuuruinye 8 253,8 9K3aMEH, 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[TpoexTrpoBaHne 00YUEHHUSI CTPOUTCS] HA OCHOBE CIICAYIOUIMX TPUHIIUIIOB:

- OOyueHHe Ha OCHOBE MHTETPAIMU C HAYKOH M MMPOU3BOACTBOM.

- IIpodeccronanbHO-TBOpUECKask HAPABICHHOCTh O0YUYCHUSI.

- OpHEeHTHPOBAaHHOCTH OOYUEHUS HA JIUYHOCTD.

- OpueHTHPOBAHHOCTH OOYUEHUS HA PA3BUTHE OMBITA CaMOOOpa30BaTEILHON
JesITeIbHO-CTU OYIYIIETO CIIEIUAUCTA.

Jist JOCTHXKEHHS TUTAHUPYEMBIX PE3YJIbTaTOB 00yUYeHHUS, B IUCIUILIUHE
«XUMHYECKUE PEAKTOPBD» HUCIOIB3YIOTCS pa3INuHbIe 00pa3oBaTeIbHbIC TEXHOJIOTHHU:

1. TpaguumonHsle 00pa3oBaTeIbHBIC TEXHOIOTUN: HHPOPMAITUOHHAS JICKIUSIH
MPAKTU-YECKUE 3aHATHA.

2. NadopmMannoHHO-KOMMYHUKAITMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTHUU:
nexuus-su3yanuzanus. [Ipaktuueckoe 3ausaTHE B hOpMe MPE3CHTALUH — IIPEICTaBICHUE
Pe3yIbTATOB C UCTIOIB30BAHUEM CHEIMATH3UPOBAHHBIX IPOTPAMMHBIX CPE/I.

3. ndpopmamoHHO-pa3BUBAIOLINE TEXHOJIOTHH, HAIIPABJICHHbBIE Ha
(bopMupoBaHUE CUC-TEMBI 3HaHUI, 3aIIOMUHAHKE U CBOOOIHOE ornepupoBanue umu. [pu
CaMOCTOSITEIILHOM M3Yy4Ye-HUU JIUTEPATYPhl IPUMEHEHNE COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTUH JUIsi CAMOCTOS-TEIBHOTO NMOMOTHEHHS 3HAaHUH, BKITIOYasi HCIIOJIb30BaHHE
TEXHUYECKHUX M DJICKTPOHHBIX CPEICTB MH(POPMALIHH.

4. JlesSsITeIbHOCTHBIE TPAKTUKO-OPHEHTHPOBAHHbIE TEXHOIOTUH, HAIIPABJICHHbIC
Ha (hOpMHUPOBaHHE CHCTEMBI TPOPECCHOHATIBHBIX MPAKTHYECKUX YMEHHI IpH pa3dope
KOHKPETHBIX CUTYalllii, OCHOBaHHBIX Ha MPAKTHYECKUX MTPUMepax, 00eCIeYnBarOIINX
BO3MO)KHOCTh KAYECTBEHHO BBIMTOIHSITH MPO()ECCHOHANBHYIO 1ESTEIbHOCTb.

5. Pa3zBuBaromue npodaeMHO-OpPHEHTHPOBAHHBIE TEXHOJIOTHH, HalIPABJICHHbBIC HAa
(dbopMu-poBaHue U pa3BUTUE MTPOOIEMHOTO MBIIUICHHS, MBICITUTEIbHON aKTUBHOCTH,
CIIOCOOHOCTH BU-ZIETh U (POPMYIHpPOBATh IPOOIIEMBI, BEIOMPATh CIIOCOOBI U CPEJICTBA TSI UX
pereHus.

6. VIHTepaKTUBHbIE TEXHOJOTHH: KOIJIEKTUBHOE 00CYKIEHHE KaKOT0-In00
CIIOPHOTO BOIpOca, Ipo0sIeMbl, BbISIBIIEHHE MHEHHI B rpymne. M3noxeHue npodiaem u ux
COBMECTHOE peIlIeHHE.

7. JINUHOCTHO-OPUEHTHPOBAHHBIE TEXHOJIOIMH 00yUdeHUs, 00eCTIeYHBAIOIUE B
X07Ie yueOHOT0 MpolLecca yyeT pa3InyHbIX CHOCOOHOCTEH 00yuaeMbIX, CO3/1aHUE
HEOOXOUMBIX YC-JIOBUH JJISl pa3BUTHUS UX MHIUBUIYAJIbHBIX CIIOCOOHOCTEHN, pa3BUTHE
aKTUBHOCTH JIMYHOCTH B y4€OHOM Iporecce. JINUHOCTHO-OPHUEHTUPOBAHHbIE TEXHOJIOTHH
00y4YeHHs pean3yIoTCs B pe-3yJIbTaTe MHIUBUAYAIbHOTO OOIIEHUS MPENoAaBaTelis u
CTY/IEHTA.

6 YueOHO-MeTOaAHYECKO€E 0OOecTiedeHHe CAaMOCTOATEIbHOI padoThl 00yYaromMxcs

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBECHUS POMEKYTOYHON aTTeCTAllul
[IpencraBieHbl B TPUIIOKEHUU 2.

8 YueOHo-MeTOonM4UecKoe M HH(pOpMALMOHHOE 00ecneYeHHe U CHMILINHBI

a) OcHoBHas JIuTeparypa:

1. Urnatenkos, B. 1. OO0mas xuMudeckasi TEXHOJIOTHS: TEOPHsI, MPUMEPBI, 3a/1a4H :
yaeOHoe mocobue Juis By3oB / B. U. IrnatenkoB. — 2-¢ m31. — MockBa : M31aTenscTBo
IOpaiir, 2024. — 195 ¢. — (Bricmee oopazoBanne). — ISBN 978-5-534-09222-6. —



Texcr : anexTponHbIi / Obpa3oBarenbHas wiatdopma KOpaiir [caiit]. — URL:
https://urait.ru/bcode/536887

2. CmupHoB, A. H. TeopeTndyeckrie OCHOBbI XMMUKO-TE€XHOJOTHYECKUX MPOIECCOB :
yuebnoe nocodue / A. H. Cmupnos, C. A. Kpreutosa, B. U. Ceicoes ; MI'TV. -
Maruutoropek : MI'TV, 2018. - 1 anekrtpos. onrt. guck (CD-ROM). - 3ari1. ¢ TuTyi1. 5KpaHa.

- URL.: https://host.megaprolib.net/MP0109/Download/MObject/2066 .- MakpooOBeKT. -
Tekcr : anexTpoHHBIN. - CBeneHust 1ocTymHbl Takke Ha CD-ROM.

0) JonmosiHuTebHAS JUTEpaATYpA:

1. Komenesa, M. K. O6mas xuMuieckasi TEXHOJIOTHS B IPUMEpPaXx, 1a00paTOpHBIX
paborax, 3agauax u tectax : yueoHoe nocooue / M.K. Komenesa. — 2-e uzn., nepepad. —
Mocksa : UHOPA-M, 2024. — 210 c. — (Bsicmee o6pazoBanue: bakanaspuat). — DOI
10.12737/textbook_5d41326ae8b036.68219388. - ISBN 978-5-16-014977-6 . - Tekcr :
anekTponHbii. - URL: https://znanium.ru/read?id=436846 .— Pexwum mocTyma: 1o momcKe.

2. 3arkeiim, A. 0. OOmas xuMuYecKas TEXHOJOTHS: BBEICHHE B MOJICIHPOBAHUC
XMMHKO-TEXHOJIOTHYECKHX MPOIIECCOB : yueOHoe nmocodue / A. 0. 3akreiim. - 3-e u3z., nepepad.
u nom. - Mocksa : Jloroc, 2020. - 304 c. - (HoBas ynuBepcurerckass 6mbnmoreka). - ISBN
978-5-98704-497-1. - Tekct: anekrponnbiii. - URL: https://znanium.ru/read?id=367469 . —
Pexxum nocryna: mo noanucke.

3. CmupHoB, A. H. [Ipou3B0ICTBO XUMHUYECKUX MPOAYKTOB : yueOHOoe mocobdue. Y. 1/
A. H. CmupHoB, C. A. Kpbutosa, B. U. CeicoeB; MI'TVY. - Marautoropck : MI'TY, 2018. - 1
anekTpoH. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2227 - MakpooObekT. - Tekcr :
AJIEKTPOHHBIN. - CBenenus poctymnusl Takke Ha CD-ROM.

4. TIpon3BoACTBO XUMUYECKUX TTPOYKTOB. Y. 2. [Ipon3BOACTBO CEpHOM KUCIOTHI :
npaktukym / A. H. CmupHoOB [# 11p.] ; Marautoropckuii roc. TexHudeckuit yH-T um. I'. 1.
Hocoga. - Maraurtoropck : MI'TY um. I'. Y. Hocosa, 2019. - 1 CD-ROM. - 3arm. ¢ TuTy.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2514 . -
MaxkpooObeKT. - TeKCT : aeKTpoHHBIH. - CBeaeHus goctymnHbl Takke Ha CD-ROM.

5. CmupHoB, A. H. [IpousBoctBo xumuieckux npoAaykroB. Yacts 3. IIponsBoacTso
dbocdhopHOoit KUCTOTHI : pakTUKyM |17 By30B] / A. H. Cmupnos, C. A. Kpeutosa, 1. 1.
AnekceeB ; MarHuTOropckmii roc. rTexunueckuit yH-T um. I'. 1. Hocosa. - Marauroropcex :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2765 . - MakpooObekT. - TekcT :
ANIEKTPOHHBIN. - CBeneHus goctymnHbl Takke Ha CD-ROM.

6. Kpriosa, C. A. O0muas xuMuyeckasi TeXHosiorus : yueoHoe nocodue / C. A.
Kpsuiona, P. H. A6apaxmanos, U. B. Tlonypko ; MI'TY. - Marautoropck : MI'TY, 2017. -1
anekTpoH. ont. auck (CD-ROM). - 3arm. ¢ tutyim. sxpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1389 . - MakpooObekT. - TekcT :
ANIEK-TPOHHBIH. - CBeteHus noctynHbl Takke Ha CD-ROM.

B) MeToanueckue yKazaHusi:

1. Kpbuosa, C. A. JJabopaTtopHbIif IPaKTUKYM MO 00IIel XUMUYECKOI TEXHOJIOTUH :
yuebnoe nmocodue / C. A. Kpsuioa, 3. U. Koctuna, 1. B. ITonypko ; MI'TY. -
Marnutoropck : MI'TV, 2014. - 1 anektpos. ont. quck (CD-ROM). - 3ari. ¢ TuTyi. sKpaHa.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/2187 - MakpooOBeKT. -
Texcr : anexTpoHHbIHA. - CBeeHus noctynHel Takxke Ha CD-ROM.

2. Ilonypxko, U. B. [lonyueHne u cBOHCTBa CTEKJIOBUAHBIX (ochaTHBIX



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

komno3uuuii : mpaktukym / U. B. [lonypko, C. A. Kpsutoa ; MI'TY. - MaraHuToropck :
MI'TVY, 2018. - 1 anektpon. onrt. quck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2246 - MakpooObekT. - Tekcr :
AJIEKTPOHHBIN. - CBenenus poctynHsl Takxke Ha CD-ROM.

3. TeopeTrueckue OCHOBBI XUMHUYECKON TexHOIOoruu: y4ued. mocodbue /A.H. CMupHOB,
C.A. Kpsuiosa, B.W. CeicoeB. MaruuTtoropck: M31-B0 MarHuToropck. roc. TEXH. yH-Ta UM.
I'.'1. Hocoga, 2018. 61 c. - TekcT :HEemocpe1CTBEHHBIMN.

r) [Iporpammuoe odecneyenne u UHTepHer-pecypcebi:

IIporpammHoe obecnevyenune

HaumenoBanue .
o Ne norosopa Cpoxk nelicTBUS JTULIEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpovHO
Professional
7Zip CBOOOJIHO PACTIPOCTPAHIEMOE 06eccpovHO
FAR Manager CBOOOJIHO PACIIPOCTPAHIEMOE 0eccpovHO
Bpay3zep Yandex |[cBOOOJHO pacrpocTpaHsieMoe 6eccpouHO

HpO(l)eCCI/IOHaJ'IbHI)Ie 0a3bl JaAaHHBbIX U I/IHq)O PMAallMOHHBIC CIIPABOYHLIC CUCTEMbBI

HasBaHue Kypca Cchuika
®denepanbHOE rocyz[apCTBeHHOUe Or0/HKETHOE URL: http://wwwL.fips.ru/
YUIpPCKIACHUC «CDGI[epaJ'ILHLII/I HHCTUTYT
HaI_[I/IOHaJ'IbHa}I I/IH(I)OpMaI_II/IOHHO-aHaJ'II/ITI/I‘leCKaH
cucreMa — Poccuiickmit uHmekc Haywnoro|URL: https://elibrary.ru/project risc.asp
nutupoBanus (PVHIL)

IMouckoBas cuctema Axanemuss Google (Google

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

OnekTpoHHbIE pecypcbl Oubmmorekn MITY um.

I 1. Hocopa https://host.megaprolib.net/MP0109/\Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCIUIIMHBI (MOTyJIs1)

MaTepI/IaJ'[BHO-TCXHI/IqGCKOG obOecreyeHne JUCITHUIIIIMHBI BKIIIOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/2246
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
https://host.megaprolib.net/MP0109/Web

Y4eOHble ayAUTOPUH TS TPOBEICHUS 3aHATUH JICKIIHOHHOTO THIIA
MynbTUMEIUIHBIE CPEACTBA XPaHEHUs, Iepeaaun U MpeACcTaBlIeHus HHPOpMAIIH.

VYyueOHast ayTUTOpHS JUIs IPOBEICHUS MPAKTHUECKUX 3aHATHIA, 3aHATHH
CEeMHUHAPCKOT'0 TUIIA, TPYIIOBBIX U WHAWBUYAIBHBIX KOHCYIbTAUN, TEKYIIEr0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTecTanuu Jlocka, yueOHbIe CTOJIBI, CTYIIbS

YueOHast ayIuTOpHs Ui IPOBEIeHUs Tab0paTOPHBIX padoT:

XuMuyeckas J1abopaTopus.

XuMuyeckas 1ocyzia, peakTHBbl, Bechl JabopaTopHble paBHomieune BJIP-200, Becsl
anekTpoHHbIe 1aboparopHsie BK-300, Huskoremnepatypnas taboparopHas 3JeKTpOreyb
SNOL10/10, anextporieys conpoTuBieHus kamepHas 1aboparopuas CHOJI 10/10,
MarHUTHBIE MEUIATKH, 371. [lnuTku.

YyeOnast aymuTopust 111 TPOBEICHHS JTAOOPaTOPHBIX padoT:

JlaGopaTopusi TEXHOJIOTHUH TOILTMBA

AxBaauctusTop, Annapat CanokHUKOBA ¢ KOMIIBIOTEPOM, MIACTOMETPUYECKUM
amnmapart, Ui onpeneneHus cnekaemoctu TI'U, Becwer mabopar.kBaaparusie BJIKT-500,
OnexrpodoTokonopumerp KOK-3-01, llkad cymunbnsiii, Junaromerp UT'N-AMetH,
yueOHbIe Koyuekiuu no obpazoBanuto TT'U u mponykToB ux nepepaboTKu;

Y4eOHble ayIUTOPUH IS CAMOCTOSTENILHOM PaboThl oOyuatomuxcs [lepcoHanbHbIe
komIbioTepsl ¢ makerom MS Office, Beixomom B IHTEpHET U ¢ AOCTYIIOM B 3JICKTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BATEIBHYIO CPEly YHUBEPCUTETA

[TomernieHust 1715t XpaHEHHs ¥ TPOPHIAKTHYIECKOTO 00CTy)KUBaHUSI Y4€OHOTO
obopynoBanus Crennaxu I XpaHeHHsI 000pyI0BaHUS

MeTtoauueckast TuTepatypa A y4eOHBIX 3aHATHI

XuMuyeckas mocynaa

WHCTpyMEHTBI M1 peMOHTA U MPO(PHUIAKTUYECKOTO 00CTYKUBaHUS yueOHOTO
o0opyoBaHUs



Ipuioxkenne 1

YueOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCS

IIpumepsl pacUeTHBIX 3aJaHUMN:
Pacuem pacxoonvix koIgpgpuyuenmos

Ipumep 1. PaccunTats pacxos WIbMEHUTOBOM Py/Ibl U CEpHOM KUCIOTHI 1 noiydyenust 1t TiO, ,
€CIIM COJEeprKaHue TUTaHa B pyJie cocTasisieT 24,3% (macc.), a crenens pasnoxkenus FeTiO, n Fe, O,

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

Pemenne: [Nomyuenne TiO, MzAET MO CIETYIONIM PEAKIIUSM:

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

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

Fe, O, raroke pearnpyer ¢ H, SO, (moGouHast peakumsi) :
Fe,0,+ 3H,S0,=Fe,(SO,), +3 H,0 4)
Haiinem coneprkanue Ti B uMCTOM WIIbMEHHUTE:
1 moms  FeTiO, -1 mons Ti
WK 152 kr FeTiO,-48 xr Ti

o (Ti)= 1‘;—82 100 = 31,5%

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

Haiinem coneprxanue FeTiO , B pyne:
31,5-100%
24,3 —x , x=78%
3Hauurt, Fe, O, B pyze conepxurcs 100 — 78 = 22%.
Pacxon FeTiO , s momydenus 1 1 TiO , o peakimsm (1) - (3) cocrasiser:
1 xmoms FeTiO, - 1 xmoms TiO,
152 xr FeTiO, -80xr TiO,

X - 1000 kr, x = 1900k,



C yuerom crenenu pazinokenus:  1900: 0,89 =2130 kr,
¢ yuetoM coctaBa pyabl:  2130: 0,78 =2731 kr.
Pacxon H,SO,:
- o peakuy (1) :
1 moms FeTiO, - 2moms H, SO,
152 xr - 2*196 kr
1900 xr -X, x =2450 xr
- 110 peaxuuy (4) :
1mom Fe,O, -3momH, SO,
160 xr -294 xr
(2731- 0,22) xr -X, x=1104 kr
Bcero 2450 + 1104 = 3554 xr.
C yuerom 50%-T0 M30bITKA OT TEOPETHUYECKOTO :
3554 - 1,5=15331 k.
C yuerom 80% KOHLIEHTpALIMH :
5331:0,8= 6664 kr
Ortser : pyzbl 2731 kT, KUCTOTHI 6664 KT.
Tepmoounamura u kunemuxa XTII

1. s peaknun A = C +2 D paccunTaiiTe cOCTaB peaKLIMOHHON CMECH, ECIIN
HayanbHOE KoJIM4YecTBO peareHTa A — 30 Moub, a cTeneHs ero npespauienus — 0,8.

Hns peakiun C,H, + H,0 < C,H;OH  omnpenenure BO3MOKHOCTb IIPOTEKAHUS

B MPSMOM HAMpaBICHHUH M KOHCTAHTY pPaBHOBECHS IMPH CTAHIAPTHBIX YCIOBHUSX U MPHU
temneparype 700 K (Bocnonb3oBaBminck ypaBHeHueM TemkuHa-11IBapumana).

2. [Ipu cuHTEe3e aMMHaKa ra3, BEIXOISIINN U3 KOJIOHHBL, UMeeT coctaB (00.%): NH3-17,0;
N,—11,0; Hy— 72,0. PaccunraTts cooTHomenue N : Hy B HCXOaHOI cMecH.

3. lnst onemeHTapHO peakuun  Hy ) + Ar,y = 2H )+ Ar ),

koHcTaHTa ckopoctu npu 3000 K pasna 2,2- 10* -mome ™+ KoHuenTpanumu peareHToB
paBHBI, MOJIB/JT: Boopoaa - 4,1 10, aprona - 4,1- 107, IIpu kaKko¥ KOHLIEHTPALlUK aprOHa
CKOPOCTb PEaKLIUH yBEINYUTCS B 2 pa3za?

4. HekoTtopass XuMHUecKas peakiusi MpoTeKarolias 0e3 KaTaiu3aropa MMEET DHEPrHIO
aktuBamun By = 5-10* k/Dk/Monb u koHcTaHTy ckopoctd Ki mpu Temmeparype 500 °c. B
NPUCYTCTBUH KaTallU3aTopa IMPH 3TOW K€ TeMIlepaType dHEprusi aKTUBAIlMHM cocTaBumia E; =
3,5-10" kJIK/MOIb, 2 KOHCTAHTA ckopoctu Ky. Onpenenure:



a) BO CKOJIBKO pa3 yBEJIMYHUTCS CKOPOCTh KaTaTUTUYECKOM peakluy 0 CPAaBHEHHIO C
HEKaTaIUTUYECKOM NPH TEX )K€ YCIOBUAX?

0) mpH KaKoi TemIiepaType KaTaIuTHIECKas peaklus OyaAeT MPOTeKaTh C TaKOH ke
0
CKOpPOCTBIO, UTO U Hekatanutuueckas npu 500 “C.

Cocmaenenue MamepuaibHo2o bananca

Ipumep 2 . CocraBuTh MaTepUaIbHBIN OaJTaHC OKUCIICHNS aMMHaka (Ha 1T a30THOM KUCTIOTHI). CTereHb
okucnenuas NH,; no NO-0,97; 10 N,-0,03; NO o NO, - 1,00. Crenens adbcopOumu 0,92.

Coneprkanue aMMHaKa B CyXoi aMMHa4qHO — BO3AYIIHOM cmecH 7,13% (Macc.). Bo3ayx HackiiieH napamu
Boz1bI TipH 30°C. OTHOCHTEBHAS BIGKHOCTH 80%.

Tennogvie pacuemol. Cocmaenenue menniogozo dananca
Ipumep 3. [pu oOxure mxTHI, cofeprkarield 10T M3BeCTHSIKA U KOKC ONPE/IEIINTH:
a) pacxoz Kokca cocrasa (Macc.%): C - 91; 3oma — 7; Biara— 2;

0) cocTaB 00XKHUTOBBIX I'a30B (00.%0); B) Ter1oBoi ekt peakimu ooxura. CTeneHb pasiokKeHus IpU
o0xkure 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 MOCIIE CMELLIEHHS], €CIY [IEPBOHAYATIbHAS TEMIIEPATypa KUCIOThI U
menour 20°C, moTepH Teruia B OKpy»karoltyto cpeny 1%.

Ipumep 5. CocTaBUTh TEIIOBOM OAIAHC peaKTopa sl TIOYYeHHS BOAOPO/Ia KATATUTHYECKOM
KkoHBepcueil Metana. CocTa MCxoTHOM rasosoit emecu (M*): CH, - 97,8; H,0 - 250,0. [ToTepu TerwioTs!

cocTaBIsiroT 4% ot nprxosia. Temmeparypa cMecH Ha Bxojie B peaktop - 380°C, na Bexoze 800°C.

[IpumepHble TemMbl pedepaTos

1. Knaccugukauus npoayKToB XUMUYECKON MPOMBIIIIIEHHOCTH, OTXO0/1bI TPOU3BOACTBA. [loTepu

u 6opnba ¢ HUMH

TBepi0e TOIINBO KaK ChIpbe /I XUMHUUECKOH nepepaboTKu. YTiaeXuMus

CrouHble BOJbI XMMUYECKUX MPOU3BOACTB. CrIOCOOBI OUUCTKH CTOYHBIX BOJI.

OU3UKO-XUMUYECKHE CTIOCOOBI yMIT4YeHUs BObl. DUIBTPHL

Bunb! 1 HCTOUHUKY DHEPIUU, UCIIONIB3YEMBIE B XUMUYECKUX ITPOU3BOICTBEHHBIX IIPOLIECCAX

KoHuenmuys moaHoro MCHoJb30BAHUS YHEPrETHUYECKUX PECYpPCOB. DHEPrOTEXHOJIOTHYECKHE

CHUCTEMBI

7. OoOoramenue cwipbsi. ['paBUTanimOHHOE oOOOTalIeHHE. JJIEKTPOMAarHUTHOE OOOTalleHue.
CymHOCTh, IBUKYIINE CUITbI, 0cOOeHHOCTH. [Ipumepsl npumenenus. O6opyoBaHue.

8. IlpumeHeHHe 3aKOHA ACHCTBYIOLIMX MacC I ONMCAaHUsS PAaBHOBECHS B TEXHOJOTHUYECKHX
npoueccax. [Ipumepsr.

9. IlpomsinuieHHsie KaTanmu3aTopbl. O630p.

10. IIpoMsblluIeHHBIN KaTaJus. CymHocTh u BH/JIBI Karajiusa
(OKHCITUTENbHO-BOCCTAHOBUTEIbHBIN, KHUCIOTHO-OCHOBHOM, IIEITHON MEXaHU3MbI KaTalnu3a).

11. .I'ereporeHHbI Katanu3. [[poMoTHpoBaHUE U OTPaBIEHUE KATAJIU3aTOPOB.

12. AnmapatypHoe opopMIIeHHE KaTATUTHICCKUX TIPOIIECCOB.

13. YCTpOWCTBO KOHTAKTHOTO y3Jia M abCOpOIIMOHHOM ammapaTypbl B MPOU3BOACTBE CEPHOM
KHCJIOTBI

© bk wn



14. MuHepaJlbHBIE COJIU B CEJIbCKOM X03HCTBE. MUHEpanbHbIE yIOOPEHUS U UX KIIACCH(PHUKAIIHS.

15. [Ipon3BOACTBO KaldMHHBIX coyiel. OCHOBHBIE MPOLIECCHI MOJYYEHHUS XJIOPUCTOTO Kajaus W3
CUJIbBUHTA.

16. Metoabl  ynydlleHHs CBOWCTB  YyJOOpEHMiI: TrpaHyIuMpOBaHHE, KOHLEHTPUPOBAHMUE,
KaIlCYJIUPOBAHUE U JIP.

17. HpOI/IBBO,Z[CTBO XJI0pa ¥ IIEJI0YH.

18. TIpomsBoactBo cynepdocdara

19. CuHTE3BI HA OCHOBE OKHCH yriepoaa. [IpoMbllIeHHbIE HCTOYHUKN OKHCH YIJIEpOa.

20. IIpou3BOACTBO METaHOJIA

21. OCHOBHBIE HaIIPABJICHUS] IPUMEHEHHUS DIEKTPOXUMUYECKUX TPOU3BOJICTB

22. IIpou3BOACTBO KOKCA.

23. TpebGoBaHus XMMHUYECKOI'O MAIIMHOCTPOSHUSI K MaTepHrajaM JUlsl U3rOTOBJICHUSI alnaparypsbl
(MexaHM4ECKON IPOYHOCTH, TEPMUUECKON YCTOMUMBOCTH, XMMUUECKON CTOMKOCTH)

24. DKOJOTMUYECKHUE MPO0JIeMbl XUMUYECKUX ITPOU3BOJICTB U UX PEILCHHUS

25. OCHOBHbIE HAINPaBJICHUSI PA3BUTHS XUMHUECKON TEXHOJIOTUU

HpI/I HU3YUCHUMU TCXHOJOI'MHM OCHOBHBLIX XHMHUUYCCKHX TMPOAYKTOB IOOJIKHBI OBITE
pPacCMOTPECHLI CIACAYIOIINE BOIIPOCHI:

- CBONMCTBa MOJY4aeMOro MPOJYKTa, €ro HapOAHOXO3AHCTBEHHOE 3Hau€HHE, MacCIITaObl
IIPOU3BOJICTBA

- HICTOYHUKHU U XapaKTEepPUCTHKA [1epepadaTbiBA€MOro ChIpbs;
- IPOMBIIIIJIEHHBIE CLIOCOOBI OTYUYEHUS

- (1)I/I3I/IKO-XI/IMI/ItI€CKI/IC OCHOBBEI ITpoLnecca (CTGHGHB npeBpaliCHuA, CTCXUOMCTPUICCKHUE U
KHHCTHYCCKHUC SaKOHOMepHOCTI/I)

- OCHOBHBIC TCXHOJIOTHUYCCKUC ITapaMCTPhI ITpoLecca
- 000CHOBaHHE BBI60pa TEXHOJOTHYECKOM CXEMEI U €€ HOI[pO6HOC OIIMCAaHHC;
- allfapaTypHbIC pCHICHUS OTACIIBHBIX Y3JIOB B PaCCMAaTPUBACMOM ITPOU3BOACTBC

- OTXO/bl IPOM3BOJICTBA, BO3ZMOXKHOCTU W3 MCIIOJIB30BaHMS WM YTHIIM3ALUH, PELICHUE
po0JieM HKOJIOrHYECcKOil 0€30acCHOCTH IPOU3BOICTBA.



Ipuioxkenne 2

OIIeHO‘leIe cpeacrea Jid MpoOBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallun

a) HHaHpreMLIe pe3yJIbTarTbl Oﬁy‘leﬂlflﬂ H OLICHOYHLIC CpeaACTBA AJIsI IPOBCACHUSA l'[pOMe)KyTO‘IHOﬁ arrecranmm.

Kon
HWHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIXKCHUA KOMIICTCHIIU

OneHouHbIE CpeCTBA

OIIK-4: Cnoco0en oOecnedyuBaTh NpPOBeAeHHE TEXHOJOTMYECKOr0 IPoUecca, HCIOJIb30BaTh TEXHHMYECKHE CPeACTBA Js1 KOHTPOJS NapamMeTpoB
TEXHOJIOTHYECKOr0 IMpolecca, CBOWCTB ChIPbSi M TIOTOBOH MNPOAYKIHHM, OCYNIECTBJISATHL H3MEHEHHE NApaMeTPOB TEXHOJOIMYecKOro mnpoiecca mnpu
U3MEHEHUM CBOWCTB ChIPbS

OIIK-4.1

OHpG[{GHHGT TEXHUYCCKUC cpeacTBa Ha
IIPpOU3BOJCTBC JIA obecreyeHus
TEXHOJOTHUYCCKUX ITPOLCCCOB

— CocraBpTe XMMHYECKYI0O W (YHKIHOHAJIBHYIO CXEMBI MPOHM3BOJCTBA pa3z0aBICHHON
a30THOM KucaoThl. Ornpenenute ycloBusi cuHTe3a. HasoBuTe OCHOBHOE 00OpYIOBaHHUE,
HCIIOJIb3YEMOE B 3TOM IIPOU3BOJICTBE.

— CocraBpTe XUMHUYECKYI0 M (PYHKIHMOHAJIBHYIO CXE€Mbl MPOM3BOJCTBA AMMMAYHOU
cesnuTpsl. Kak ucnonb3yeTcs TemioTa HeUTpaau3aluy B nporecce?

— OnpenenuTs pacxo TEXHHUYECKOro KapOwaa Kambiws, [yt momydenust 200 J1 aneruieHa 1o
peakmu CaC +H,0=CaO+H,C, . Conepxanne CaC, B TexH.Kapoume, % (Macc)- 82;
Crenens paznoxkennss CaC, 95%.

— IlpennoxuTh TEXHOJOTMUYECKHE METObl YCKOPEHUs (3aMeIICHHs) peakul KOHBEPCUU
MIPUPOJHOTIO Ta3a.

— CocraBpTe (PYHKIIMOHATHHYIO CXEMy TpoIiecca MOMYYeHUs BOJOpOIa KOHBEPCHEH MeTaHa..
HazoBute ocHOBHOE 000pY/I0BaHKE, UCTIONB3YEMOE B TOM IPOU3BOJICTBE.

— CocTaBbTe XMMHYECKYIO U (YHKIIMOHATBHYIO CXEMBI MPOU3BOJICTBA CEPHON KHUCIOTHI
KOHTAaKTHBIM METOJIOM. Bhienure moacuctemy oOxura xomuenana. HasoBure ocHOBHOE
000pyIOBaHHE, UCTIONB3YEMOE TSl OYMCTKU 00YKUTOBOTO rasa




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeaCcTBa

OIIK-4.2

OneHuBaeT M KOHTPOJIMPYET NapaMeTpbl H
3P HEKTUBHOCTh TEXHOJOIMUECKUX IMPOLECCOB,
CBOMCTBAa CBIpbsi M TOTOBOM IIPOAYKLHH B

001aCTH XMMHUYECKOM TEXHOJIOIHU

— PaccuuraiiTe Maccy U 00BEM CYXOro BO3/yXa, TCOPETHUECKA HEOOXOIUMOTO IS
MOJIHOTO cropanus 1 kr yris ¢ maccoBoit poneii: C -0,862, Hy — 0,046, No— 0,012, Biaru
-0,010, 30me1 — 0,070.

— Kakoii 00bem 3anumaet kucinopos Maccoi 8 r npu 28 0C u naBnenun 744 mm pr. ct1.?

— DOHTaIbNMs peakiuu HeuTpanu3anuu ammuaka 52,5%-Hoi a3zoTHOM kucimoToir AH =
—106,09 xJx/Monb. OnpenenuTe, CKOJIBKO BOIBI MOXKET HCIIAPUTHCS 332 CYET TEILIOTHI

peakuuu HeiTpanuzanuu 212,5kr aMmMuaka. DHTaIbIus napoodpazoanus Boasl AH = —
2684 xJIx/xKr.

— Onpenenmth pacxos ChIpbsi (IIOBApEHHAs! COJb, KyMOPOCHOE Macio) Uil Tpou3BoACTBA 1 T
cynb(ara Hatpus ( B pacuere Ha uncTelii Na,SO, ). ConepskaHre OCHOBHBIX KOMIIOHEHTOB B
ceipbe, % (Mmacc): NaCl - 96,0; H,SO,4 - 93,0. Crenens pasnokernst NaCl (macc momm) - 0,9.
Ypasuenue peakumu H, SO, +2NaCl,,, ) = Na,SO, + 2HCI T

— CocTaBUTh MaTepUaibHBI OalaHC  TIpolecca CKHIaHus | T CepocolIepiKaliero ChIpbs
KHCII0pOZIoM Bo3ztyxa. CeIpbe comep T, (Mac. tom ): S -0,99, H,0O - 0,06, 30ma—0,04.

— OOocHyiiTe BBIOOp YCIOBHI Mpoliecca KOHBEPCHH METaHa BOJSHBIM MapoM (JaBJeHHUE,
TeMIIepaTypa, COCTaB PEaKIIMOHHOI cMecH).

OIIK-4.3

[IporHo3upyer wu perynupyer

N3MCHCHHC

mapaMeTpoB TCEXHOJIOTHYCCKUX MPOHECCOB B

3aBUCUMOCTH OT CBOWCTB CHIPbS

- OHpeI[eJ'II/ITI) MPUHIUITHAIIBHYIO BO3MOXHOCTE NPOTCKAaHUA PCaKIUN
COZ(z) + 4H2(2) <> CH4(2) + 2H20(2)
-3944 0 -508 —2284 /o | moaw

npu crangaptHeix yenoBusax (T=298 K). 3nauenus AG%gs  Bcex Y4aCTHHUKOB
peaKIu NPUBEACHBI ITOJ] YPABHEHUEM.

— BprauciauTe BpeMEHHYIO KECTKOCTh BOJBI, 3Hasi, 4To B 250 11 ee coaepxkurcs 202,5 r
Ca(HCO3),.




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeaCcTBa

— HWcnonw3ys npunnun Jle-1llarense mpemyiokure CrnocoObl YBEIMYEHUS PABHOBECHOM

CTEIEHU NPEBPALICHUS IPU IPOTEKAHUU PEAKLIHI

5 CG+ HEGTCDE+H}+Q; (:4[-1w'=[:4[-]if]-[2“_. _Qn‘
Hanumnre BolpakeHue 1711 KOHCTAHThI paBHOBECHSI.

— Kakue npeumyiiectBa HMMeEET CXeMa MNPOU3BOACTBA a30THOM KHCIOTHI MpU JABYX

JABJICHUAX (PUC.) IO CPAaBHEHHUIO CO CXEMOM MPU €TUHOM JaBJICHUN?

Boagyx

H,0

P =045 MIla

Hurpozneie
2 | rasw

Orxopsuie
4 |—= rassl

HNO,

<
L}
.’_'

'_a_hv

— IIpou3BoacTBO aMMHaka 13 MPUPOIHOTO T'a3a MOKHO MPECTABUTh XUMUYECKON CXEMOM:
CH, + 2H,0= CO, + 4H,

3H, +N, = 2NH,

WITH CyMMapHBIM
3CH,+6H,0+4N, = 3CO, +8NH,.
Teopernuecku Ha mnpomsBojacTBo IT NH3; Heobxommmo 3atparuth 494 ™M

MPUPOAHOro raza (MeraHa). PeanbHblll pacXoAHbli KO3()(PUIIMEHT COCTaBISIET
Gomee 1000 /1T NH;. HazoBuTe BO3MOXKHBIE MPUYHHBI JOMOTHUTEIBHOTO

o

o
YpaBHEHUEM

3

pacxozaa NpUpPOAHOrO rasa.




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeaCcTBa

— Kak Brusier naBnenue Ha caxeoOpazobanue B peakiuu CO + Hy= C,; + H,0 ?
— Ilpouecc ocymecTBiIsieTcsl ¢ MPOTEKAHUEM MPOCTOM OOpaTUMOH peakluu MEepBOTO
k;
AT= R
opsiiKa k2 )

3aBUCUMOCTb cmeneHu npespawujenus x(t) npu temmneparypax 11 u T>>T1 g sHAO-
TEPMUYECKOU M PK30TepMUUecKoi peakiuid B peaktope B (unmm UC-m) npencrasnena
Ha puc.

su0o- (T5)

IITPUXOBLIMH JIMHUAMH NOKA3aHbI PABHOBECHbIE CTENEHH NPEBPAlEHUs X,
JUIA TeX 2Ke YCJI0BU I

Kako#t TtemmepaTypHbIi pexuM OyAeT ONTHMAJIbHBIM i OOecredYeHus
MaKCUMaJIbHOM  MHTEHCUBHOCTM  IIpolecca C  JK30TEPMHUYECKOM U
SHJAOTEPMHUYECKON peakuuen?




0) Ilopsinoxk mnpoBedeHUs NPOMEKYTOYHON AaTTecTAllMU, IOKA3aTeJM W KPUTEPHH
OlLleHUBAHUS:

[TpomexxyTouHasi aTTectanus Mo guciuruiHe «OO0mas XUMHUYeCKas TEXHOJOTHS» BKIIIOYAET
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINAE OLICHUTh YPOBEHb YCBOCHUSI 00YYarOIIUMUCS 3HAHUH, U
NPaKTUYCCKHE 3a/laHusl, BBIABISIONIAE CTETNCHb C(OPMUPOBAHHOCTH YMEHUN W BIAJICHUA,
MpoBOJIUTCS B opMe 3adera (2 Kypc) U dk3aMeHa (2 Kypc).

3ayer Mo MAHHOW JAWCHUIUIMHE NPOBOAMTCA B YCTHOM (opmMe IO BONpOCaM M3 CIIHCKA,
JIOBEJICHHOT'O /10 CBEJIEHUS CTYAEHTOB, BOIPOC MOXKET COJEepXkaTh HEOOJBILOE MPAKTHUECKOEe
3a/laHuE.

IToxa3zatenun u KPUTECPHUHA OLICHUBAHUA 3a4€Ta:

— OIEHKY «3a4YTE€HO0» CTYACHT IOJYy4aeT, €CIM MOXKET IOKa3aTh 3HAHUS Ha YPOBHE
BOCTIPOM3BEJICHUSI H OOBACHEHUST HHPOPMAITUH, HHTCIICKTYaIbHbIC HABBIKU PEIICHHS MTPOCTHIX
3a/1a4, MOXKET JaTh OILICHKY MPEJIO)KEHHON CUTYAIlNH.

— OICHKY «HE€3AYTECHO» CTYJACHT I10JIYy4acT, CCJIM HC MOXKCT IMOKa3aTh 3HAHHA HAa YPOBHC
BOCITPOM3BCACHUS U 00BACHEHUS I/IH(l)OpMaHI/II/I, HC MOXCT ITOKa3aTb MHTCIVICKTYaJIbHBIC HAaBbIKU
PCIICHHUA ITPOCTHIX 3a/1a4, JaTh OLUCHKY HpGI[JIO)KGHHOfI CUTYyalluH.

DK3aMeH 10 JaHHOW JUCHMILIMHE MPOBOJUTCS B YCTHOM (hOpMe MO dK3aMEHAIIMOHHBIM OUJIeTaM,
KaKIbIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA M OHO MPAKTHUECKOE 3a/1aHHUE.

IToka3zarenu u KPUTEPHH OCHUBAHUSA IK3aMeEHa:

— Ha OLEHKY «OTJMYHO» (5 OamioB) —oOyyaromuics AEMOHCTPUPYET BBICOKHH YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMH, BBICOKMH YpPOBEHb 3HAaHM HE TOJBKO Ha YpOBHE
BOCIIPOU3BEJCHUS U OOBSICHEHUS MH(OpMAIMHM, HO W HMHTEJIEKTyaJlbHbIE HABBIKH PEIICHUS
npo0JieM u 3ajau:

® JJaeTCs KOMIUIEKCHAs OLIEHKA MPEITI0KEHHON CUTYallHH;

® JIGMOHCTPUPYIOTCS TIyOOKHE 3HAHUS TEOPETHUECKOTO0 Marepuaja W yMEHHE HX
[IPUMEHSTB;

® [IOCIEN0BATEIbHOE, MPABUILHOE BBHIIIOJHEHUE BCEX MPAKTUYECKUX 3aJaHHI;

e yMeHHE 00OCHOBaHHO M3J1araTh CBOW MBICIIH, JIelaTh HEOOXOIUMBIE BHIBOJIBI.

— Ha OIEHKY «xopomo» (4 Oamna) — oOydarouiuiics JEMOHCTPUPYET CpPEIHUH YpPOBEHb
c(OpPMHPOBAHHOCTH KOMITETEHIIUHA:

® JlaeTcsl KOMIUIEKCHAs OLEHKA MPE/JI0KEHHON CUTYallNH;

® JIEMOHCTPUPYIOTCS TOCTATOYHBIE 3HAHUS TEOPETHUECKOTO MaTepraia U YMEHUE UX
MIPUMEHSTH; HO JOMYCKAOTCSI HE3HAYUTEIbHBIE ONMTNOKH, HETOYHOCTH

® BBIMIOJIHEHHWE BCEX MPAKTUYECKUX 3aJlaHUi; BO3MOXKHBI €IWHUYHBIC OIIMOKH,
UCIIpaBJIsieMbIE CAMUM CTYJIEHTOM IOCJI€ 3aMEYaHUs IPETNOo1aBaATENs;

® 3aTpyIHEHHUS IpPU AHATUTUYECKUX OMNEpalUsix, MepeHoce 3HAHUKW M yMEHUH Ha
HOBBIE, HECTaHJAPTHBIE CUTYAILIUH.



— Ha OIICHKY «YJAOBJIETBOPUTEJNBHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
ypOBEHb C(HOPMUPOBAHHOCTH KOMITETEHITHA:

® 3aTpPyIHEHUS C KOMIUIEKCHOM OLIEHKOH MpeJIOKEHHON CUTYallHH;

® HEMOJHOE TeOopeThYecKkoe 00OCHOBaHME, TpeOyrollee HaBOAAIIUX BOIPOCOB
IpernojaBaTes;

® BBINOJHEHUE 33/IaHUM MPU TOJICKA3KE MPEToIaBaTes;

e 3aTpynHeHUus B (GOPMYIHUPOBKE BHIBOJOB.

— Ha OIICHKY «HEYAOBJIETBOPHUTEIbHO» (2 Oaina) — 0OydYaroIMACSI JAEMOHCTPUPYET
3HaHus He Ooinee 20% TEOopeTHHYecKoro Marepuasa, JOIYCKaeT CYIICCTBECHHBIC OLIMOKH, HE
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKH PEIICHUS MTPOCTHIX 3a7ad.

— Ha OLCHKY «HEYAOBJICTBOPUTEJILHO» (1 621.]'1.]'1) — 06y11a}0111m“10;1 HC MOXKCT IIOKa3aThb 3HAHHA Ha
YPOBHE BOCIIPOU3BCACHUA U 00BACHEHHS I/IH(bOpMaI_[I/II/I, HE MOXKCT IOKa3aTb MHTCIUICKTYAJIbHBIC
HAaBbIKH PCHICHHA IIPOCTHIX 3a1a4 HCIIPpaBUJIbHAA OLICHKA HpeﬂHODKCHHOﬁ CUTyalluu,



