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Pa6ouas nporpamma coctasieHa Ha ocaoBe @I'OC BO - marucTpaTypa 10 HarpasJieHHIO
noarotoskd 22.04.02 Meramtyprus (npuka3 Muno6paayku Poccnn ot 24.04.2018 r. Ne 308)

Pabouas mporpaMMa pacCMOTpeHa U 0100peHa Ha 3ace, u Kadeapsl MeTaypriu 1
XHUMHYECKHX TEXHOJIOT Ui
17.01.2022, npotoxkos Ne 4
3as. xadenpoii A.C. XapueHko

PaGouas nporpamma o06pena MeTomdeckoi komuccueit UMMuM

15.02.2022 r. nporokon Ne 6 T/
Ipencenarein %HHOB

Pabouast nporpaMmMa COCTaBIICHa: %/

nonent kadeapst MuXT, kana. XuM. HayK 7 C.A. Kpbutosa
/

Penensent:

JloneHT Kadeapbl XUMUH, KaH/l. TEXH. HayK %—- JLT. Konsina




MUHHACTEPCTBO HAYKH 1 BBICHIET'O OBPA3OBAHNS
POCCUICKOI ®EJEPALIIU

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VYTBEPXJIAIO
Hupexrop UMMuM
A.C. CaBuHOB

15.02.2022 1.

PABOYASA TIPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

OBHJAA XUMHYECKAA TEXHOJIOTHA

Hanpasnenue noaroToBku (CreuuagbHOCTD)
22.04.02 Merannyprus

Hanpasnennocts (mpoduiib/crieniuani3anys) nporpaMmbl

XHWMHMYECKUE TEXHOJIIOTMH SHEPTOHOCUTENEN B METAILTYpTrUun

YpoBeHb BhICIIET0 00pa30BaHUs - MArucTpaTypa

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu
Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI

Kypc 1

Cemectp 1,2



Maruuroropck
2022 ronx



Pabouas nporpamma cocraiena Ha ocHoBe @I'OC BO - marucrparypa 1o HarpaBJIeHHIO
noarotoBku 22.04.02 Mertamnyprus (npuka3 Munoopaayku Poccun ot 24.04.2018 r. Ne 308)

Pabouas mporpamma paccMoTpeHa u o100peHa Ha 3acenanuu Kadeapsl Merautypruu u
XUMHYECKHX TEXHOJIOTHIA
17.01.2022, nmpotoxon Ne 4
3aB. kadenpoit A.C. XapueHko

PaGouas nporpamma ogoOpena metoauueckoi komuccueir UMMuM
15.02.2022 r. mpotokon Ne 6
[Ipeacenarens A.C. CaBuHOB

PaGouas mporpamma cocraBieHa:
noteHT kapeapst MuXT, kana. XuM. HayK C.A. KpsuioBa

Penensenrt:
JoueHT kadeapbl XUMUH, KaH]I. TEXH. HAYK JL.I". Komsima




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

- pa3BUTHE y  CTYyJEHTOB CIIOCOOHOCTH  TPOHHUKATh B CYLTHOCTh
XUMHUKO-TEXHOJIOTMUECKUX IPOIECCOB, pacCMaTpPUBaTh MX BO B3aMMOCBS3U JI YIPABIICHUS
KauyeCTBOM  XUMHUYECKOW  MPOAYKIMH, OCBOGHHE  METOJOB  aHaiM3a M  CHHTE3a
XUMHUKO-TEXHOJIOTUYECKIX CHUCTeM, (POPMUPOBAHHE HABBIKOB MPAKTHYECKOTO HCIOIH30BAHUS
MOJIyYEHHBIX 3HAHUM A1 Oynymiel npoecCuoHaNbHON 1eATEIbHOCTH.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Juctummmaa OOmas XuMudecKkasi TeXHOJIOTHSI BXOJUT B 0053aTeNbyI0 4acTh Y4eOHOTO
11aHa 00pa3oBaTeIbHON MPOTrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3YJIbTATE U3yUCHUS TUCIUILINH/ PAKTUK:

Marematuka

OO01ast 1 HeOpraHUYECKask XUMUS

®usuka

BBenenue B HanpaBieHue

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTIH/TIPAKTHK:

HccnenoBanue nporeccoB NpoOU3BOICTBA KOKCA

Cucremsl yripaBiaeHUs: XUMUKO-TEXHOJIOTHYECKUMH ITPOLIECCAMHU

CoBpeMeHHbIE METOIbI TIOJIYYCHHS] CHHTE3-Ta3a

VY naBnuBaHue, nepepadoTKa U UCMOJIb30BaHNE IPOMBIIIIICHHBIX Fa30B

3 KomnereHunu o0y4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHMIUIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4YeHUs

B pesynbrare ocBoeHus mucuMmuidHbl (Moaynsi) «OOmmiasi XUMHUYECKass TEXHOJIOTHS
oOyJaronuiicst ToJKeH 007Ia1aTh CIEAYIONUMU KOMITETEHITUSIMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

OIIK-1 CrnocobeHn pemiaTh MpOU3BOACTBEHHBIE U (MJIM) HCCIEAOBATEIbCKUE 3a]]a4l, HA OCHOBE
GyHIaMEHTAIBHBIX 3HAHUU B 00JIACTH METAJUTYPTUU

OIlK-1.1 Pemaer npodeccronansubie 3aaun B 00J1aCTH METAJUTYPTHH U TIPOILIECCOB
METAIII000pa0O0TKH, UCTIOIB3Ysl D yHAaMEHTAIbHbIC 3HAHUS

OIIK-1.2 Brnaneer cnocobaMu M npuemMaMu pelIeHHs UCCIIEOBAaTEeNbCKUX 33a/1ad B
MPEeIMETHOM 00JIACTH METAJITYPIUU M METAJNIOO0PAa0OTKHI

OIIK-1.3 [Ipumensier QyHAaMeHTaNbHBIE MEXKIUCHMIUIMHAPHBIE 3HAHUS IS
pelIeHus 33124 B IPo(hecCHOHAIbHON IeATEIbHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas Tpy1I0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHuIl 216 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas paboTta — 67 akaJl. 4acos:
— aynuTopHas — 63 akaj. 4acoB;
— BHEAyJIUTOpPHAs — 4 aKaJ1. 4acoB,;
— caMocrosTenbHas padora — 113,3 akaj. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTrrecTaluu - 3K3aMCH, 3a4€T

AynuropHas g
o | xoHTaKTHas pabota E E dopma TEKyIIEero
Paznen/ Tema % (B axaz. yacax) E [ Bux . KOHTpOJIA Kon
[ — : g O | caMOCTOATEINbHOT | - yeTeBaeMOCTH 1 KOMITETEHIIHH
@) g £ padoThI MIPOMEKYTOUHOM
Tlex. mab. [ mpaxr. zS aTTecTaluu
3aH. 3aH. | O &
1. Beenenue
1.1 OcHOBHBIC TOHSATHS W
onpenenenus. Criphesas 1 IMoaroroBka k CobecenoBanue OIIK-1.2,
JHEepreTUYecKast bazal 1 2 0,5
N cobece0BaHNIO DK3aMeH OIIK-1.3
XUMHUYECKOU
TPOMBIIIIIEHHOCTH
HWroro no pazaeny 2 0,5
2. OOmme  3aKOHOMEPHOCTH
XHUMHYECKHAX MPOLIECCOB
CamocTosTenbHOe
M3yYeHre yueOHOH
U Hay4yHOH BeicTynnenue Ha
JUTEPaTypHL. ceMu-Hape,
2.1 TepmoanHaMuka 2 1 2 ITogroroBka k BBIIIOJTHEHHE OIIK-1.2,
XHUMHYECKUX MPEeBPAICHUH PAKTHIECKOMY pacyeTHBIX OIIK-1.3
3aHSITHIO, 3ajanui, Tect.
TECTUPOBAHHIO, OKk3aMeH
CEeMHHapy
(KOIIIOKBHY-MY)
1
CaMocrosTensHoe
u3ydeHue y4eOHOH
Y HAy9HOH BeicTynnenue Ha
JIUTEPATYPHI. ceMHu-Hape,
2.2 Kuneruka XTII. 4 2 5 TToaroroBka k BBITIOJIHEHHE OIIK-1.2,
IIpombltieHHbIN KaTaIN3 MIPAKTUIECKOMY pacyeTHBIX OIIK-1.3
3aHSTHIO, 3amaHui
ceMuHapy Tect, Dx3amen
(KOJUIOKBHY-MY),
TECTHPOBAHHIO
Wroro no pazaeny 6 3 4
3. XUMUKO-TEXHOJIOTHUECKHE
cucremsl ( XTC)




CamocrosrenbHoe
u3ydyeHue yueOHoU

3.1 Xumuueckoe . Brictymienue Ha
W HAy49HOH
npousBogctBo kak XTC. ceMHU-Hape,
JIUTEPATYPBHI. OIIK-1.1,
Ioxa3arenu BBINOJIHEHHE
3¢ PEeKTUBHOCTH 3 Tonroroska K aCUYCTHBIX OIIK-1.2,
MPaKTUYECKOMY p N OIIK-1.3
(hyHKLIIMOHUPOBAHUSI. 3a7aHul
3aHATHIO,
Cocras u ctpykrypa XTC. OKx3amMeH
CeMHUHApY
(KOJTOKBHY-MY)
Hroro no pazzpery 3
4. TIpou3BOACTBO  OCHOBHBIX
XUMHYECKUX TPOIYKTOB
CamocrosTensHoe
u3ydeHue yueOHon
U Hay4yHOH
i BricTynnenne Ha
41 IMpousBoacTBo fATCPATyPBL. CeMUHape
’ P - Brmmonnenue P OIIK-1.2,
aMMHaKa, HEeOPraHUYECKUX 49 PacuetHoe
o pacdeTHBIX OIIK-1.3
KHCJIOT, yI0OpeHHi . 3aganue. Tecrt
3amaHui
OK3aMeH
IloaroroBka k
CeMUHapYy,
TECTUPOBAHHIO
HWroro no pazneny 4,9
5. Pa3pabotka XTC
CaMocrosTensHoe
M3y4eHne yueOHon
W HAy4IHOH CobecenoBanne
5.1  OcHoBHbIE  3Tarbl v .
JIUTEPaTypHl. BricTynnenue Ha OIIK-1.1,
paspabotku XTC. 2
- [ToaroroBka k ceMuHape OIlK-1.3
Mopenu XTC.
MIPaKTUYECKOMY OKk3aMeH
3aHATHIO,
cobeceI0BaHUIO
CaMocCToATenbHOE
u3ydeHune yaeOHon
Y HAYIHOH CobecenoBanne
5.2 Csgoiictea XTC kak 2 JIUTEPATYPBHI. BeicTynnenue Ha OIIK-1.1,
CHCTEMBI - [ToaroroBka k ceMuHape OIlK-1.3
MIPaKTUYECKOMY OKk3aMeH
3aHATHIO,
cobeceI0BaHUIO
Hroro mo pazneny 4
6. Anamms XTC.
6.1 Bamaun aHaIMu3a.
O dexTHBHOCTD CamocTosaTenbHOoe
UCIIOIb30BaHUS n3ydeHune yaeOHon
MaTepUaIbHBIX PECYPCOB Y HAYyIHOM CobecenoBanue OIK-1.1
OHepreTuyeckas 51 2 JIUTEPATYPBI. BricTymnenne Ha OIK 1' 2'
JKCepreTudecKas - [loaroroBka x ceMHHape T
OIIK-1.3
3¢ deKTUBHOCTH XTC. MPAKTHYECKOMY OK3aMeH
O dexTHBHOCTD 3aHSTHIO,
OpTaHM3alyy Mpolecca B cobeceI0BaHUIO
XTC.
Hroro mo pazaeny 2

7. Cunres XTC.




7.1 3agaun HW  METOMBI

CamocrosrenbHoe
u3ydyeHue yueOHoU

cunteza XTC. Y HAYIHOH CobecenoBanue OIK-1.1
TeXHOIOTHYECKUE JIATEPaTypPhIL. BeicTymuieHue Ha s
6 1 2 OIIK-1.2,
KoHuenuuu co3nanus XTC TToaroroBka k ceMuHape OIK-1.3
COBMEIIICHHBIE TIPOIECCHI. MPAKTHICCKOMY DK3aMeH '
[TepectpanBaembie XTC. 3aHSTHIO,
co0eceT0BaHHIO
HUroro no pasaeny 6 1 2
Hroro 3a cemectp 32 16 20,4 9K3aMeH
8. Pacuer u anamms XTC.
TToaroroBka k
MPAKTHIECKOMY
3aHATHIO
8.1 Pacuer MarepHalbHBIX CEeMHHA ’ HAomaumee OIIK-1.1,
I/I.TeHJ'IOBLIX 6ana}r1)0013 XTIT 10 459 (KOHJIOKBI/Ip}IIVI ) 3aNaHue. OIK-1.2,
yMy 3auer OINK-1.3
BBITIOJIHEHHE
JTOMAIITHETO
3a1aHus
CaMoCTOsATENBHOE
M3y4eHne yueOHon
U Hay4HOH
JUTEPATYPHI.
8.2 AHamu3 U CHHTE3
Tlogroroska k CobecenoBanue OIIK-1.1,
pa3IMYHBIX ~ CHUCTEM  H
5 47 npaktudeckomy |lomamnee 3amanue| OIIK-1.2,
[IOJCUCTEM  XHMHYECKOI'O
3aHSITHIO, 3auer OIIK-1.3
MIPOU3BO/ICTBA
cobeceoBanuIo,
BBITIOJIHEHHE
JIOMAIITHETO
3a1aHus
Hroro no pazaeny 15 92,9
Hroro 3a cemectp 15 92,9 3a4ET
Hroro no aucnumninuze 32 31 113,3 JK3aMe€H, 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[TpoekTHpoBaHKre 0OYYEHUS CTPOUTCS HA OCHOBE CIICTYIOIINX IPUHIIAIIOB:

- OOyueHne Ha OCHOBE MHTETPALIUY C HAYKOW U IIPOU3BOACTBOM.

- [IpodeccnonanbHO-TBOpUYECKas HAPABICHHOCTh OO yUCHHS.

- OpueHTHPOBaHHOCTH 00yUEHHS HA TUYHOCTD.

- OpueHTHpPOBaHHOCTh OOydYEHHUS] Ha pa3BUTHE OIbITa CaMOOOpa30BATEIBHOM
NeSITEILHOCTH OYIyILIETro CICIHAIIHICTA.

Uit TOCTMIKEHUSI TUIAHUPYEMBIX pe3y/lbTaToB OOydeHws, B muciuiuimHe «OOmmast
XUMHYECKast TEXHOJIOTHS» UCTIONB3YIOTCS Pa3InYHbIe 00pa30BaTeIbHbIC TEXHOJIOTHH:

1. TpaguuuoHHble O00pa3oBaTENbHBIC TEXHOJOTUU: WH(GOPMAIMOHHAS  JICKIIHS,
NPAaKTUYECKHE 3aHITHS.

2. HHpOopManmOHHO-KOMMYHUKAITMOHHBIC o0pa3oBaTeNbHbIC TEXHOJIOTHH:
JAexkuus-su3yanusanus. [lpakTuueckoe 3aHsATHE B (opMe Npe3eHTaluuu — MPEICTaBICHHE
pEe3yJIbTAaTOB C UCTIOIB30BAHUEM CIICIIUATM3UPOBAHHBIX IPOTPAMMHBIX CPE/I.

3. NudopmannoHHO-pa3BUBAIONINE TEXHOJIOTUH, HAIpaBlICHHbIE Ha (OpPMUpOBaHHE
CHC-TEMbl 3HAHUM, 3alIOMHHAHUE M CBOOOJHOE ONepuUpoBaHHE UMH. lIpu caMocTOSTEIHPHOM
U3yde-HUU JIUTEpaTypbl MPHUMEHEHHE COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJOTHHA st
CaMOCTOSI-T€JIHOTO  TOTOJIHEHHsI 3HAHWW, BKIIOYas HCIOJb30BAaHME TEXHUYECKHX U
AIIEKTPOHHBIX CPEICTB UH(OPMAIIHH.

4. ]JlesATeNbHOCTHBIC MPAKTHKO-OPUCHTUPOBAHHBIC TEXHOJOTHH, HAIPABICHHBIC Ha
(dopmMupoBaHUE CHCTEMBI TPO(PECCHOHATBHBIX MPAKTUIECKUX YMEHUH MPHU pazd0pe KOHKPETHBIX
CUTyallMii, OCHOBAaHHBIX Ha TIPAKTHYECKUX NpUMEpax, OOECICUMBAOIINX BO3MOXKHOCTh
Ka4eCTBEHHO BBITIOIHSTH MPO(ECCHOHANBHYIO AEITEIBHOCTb.

5. Pa3BuBaromue mnpoOJEMHO-OPHEHTUPOBAHHBIC TEXHOJOIHH, HAIPaBICHHBIC Ha
dopmupoBaHHEe W pa3BUTHUE TNPOOJIEMHOTO MBIIUICHUS, MBICIUTEIFHOW AKTUBHOCTH,
CIOCOOHOCTH BHUJIETh M (HDOPMYJTUpPOBATh MPOOJIEMBI, BBIOMPATh CIIOCOOBI M CPEJICTBA JJIS MX
peteHws.

6. MHTepaKkTUBHBIC TEXHOJOTHH: KOJUICKTHBHOE OOCYXJICHHE KaKOro-JTHOO CIIOPHOTO
BOIpOCa, NMpoOJIeMBbl, BBIABICHHE MHEHMH B rpymnne. M3noxeHue mpobieM W MX COBMECTHOE
perieHue.

7. JIMYHOCTHO-OPHEHTUPOBAHHbIE TEXHOJIOIMH OOydeHHs, OOecledyMBaloOIUe B XOJe
y4eOHOro TIpollecca Y4eT paszIMYHBbIX CIOCOOHOCTEH OO0ydaeMbIX, CO3/IaHHE HEO0OXOIMMBIX
YCIOBUH JUISl pa3BUTHUS UX MHIUBHYaJIbHBIX CIIOCOOHOCTEHN, pa3BUTHE aKTUBHOCTH JIMYHOCTH B
yueOHOM Tmporiecce. JIMYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJOTHH OOYYSHHsS pean3yloTcsi B
pe3yibTaTe WHAMBHMIYaJIbHOIO OOILIEHHs TMpernojaBarens M CTYAEHTa, NPHU BBITOJHEHUU
pa3IMYHBIX 33JaHUH, HA KOHCYJIbTAIHSIX.

B xone numanoroBoro oOyuyeHMsI CTYAEHTBI y4arcs KPUTHYECKH MBICIUTh, pelaTh
CJIO’)KHBIE TPOOJIEMBI Ha OCHOBE aHajHM3a OOCTOSTEIHCTB M COOTBETCTBYIONIEH HWH(MOpMAIHH,
B3BEIINBATh aJbTEPHATUBHBIE MHEHUS, MPUHUMATh TPOAYMaHHBbIC PEIIEHHUS, y4acTBOBATH B
TMCKYCCHSIX, o0marbes. [t 3Toro Ha 3aHATHSIX OPTaHU3YIOTCS TPYINOBas padboTa, padoTa ¢
JOKYMEHTaMH U pa3InIHBIMU HCTOYHUKAMH UHGOPMAITUH.

Peanm3zanus Takoro moxo/1a OCyIIECTBIISIETCS CISAYIOIIIM 00pa3oMm:

1. Pacnpenenenue TeM JAOMalIHUX 3agaHuii (pedeparoB) c ydeToM MOXKETaHUN
CTYZICHTOB, TEMAaTHKH WX HAYYHBIX HHTEPECOB U T.II.

2. IloaroroBka cryneHTaMu (OpMBI OTYETHOCTH CaMOCTOATENbHOIN paloThl (pedepart-
NPe3CHTAIHs, BRICTYIICHUE HAa CEMHHAPE, BBITIOJTHEHHOE PAaCUETHOE 3a[aHNe).

3. OOcyxJeHue MOJArOTOBICHHOTO OTYeTa B PEXHME IUCKYCCHH C 3JIEMEHTaMHu
KOJIJICKTHBHOTO PEIICHUSI TBOPUYECKHX 3a/1aY.



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

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

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

a) OcHoBHas TUTEpaTYypa:

1.UrnarenkoB, B. M. OOmas XuMu4ecKas TEXHOJIOTHS: TEOPHsS, MPUMEPHI, 3aJadyH .
yuebHoe mocodue s By30B / B. . UrnarenkoB. — 2-¢ u3a. — Mockga : M3aarensctBo HOpaiir,
2022. — 195c.— (Bwicmiee oOpazoBanme). — ISBN 978-5-534-09222-6. — Tekcr
anekTpoHHbi /[ OOpasoBarenbHas  tiatpopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/489904 (nata obparuenus: 19.08.2022).

2. OCHOBBI TIPOEKTUPOBAHMSI MPOIECCOB MEPEePabOTKHU MPUPOTHBIX SHEPTOHOCUTEIICH:
Yuebnoe mocodue / Kpasuos A.B., Cambopckas M.A., Bonsh A.B., - 2-e uza. - Tomck:M3a-B0
Tomckoro moautex. yHuBepcutera, 2015. - 166 c¢. / HsmarensctBo « HWHDOPA-M»
DnekTpoHHO-0MOMoTeuHas cuctema. https://znanium.com/read?id=268307

0) JlomostHuTEIbHAS JIATEPATYpa:

1. KpoutoBa C. A. BBeneHue B aHaiM3 M CHUHTE3 XUMUKO-TEXHOJIOTMYECKUX CHUCTEM
[Dnek-TpouHbIi pecype] : yueoHoe mocodue / C. A. Kpsutora ; MI'TY. - Marautoropck : MI'TVY,
2016. - 1 DJIEKTPOH. OIIT. TICK (CD-ROM). - Pexum JOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=25.pdf&show=dcatalogues/1/113146
4/25.pdf&view=true . - MakpooObeKT.

Psi6oB, B. JI. Xumus HedTH u rasa : yueOHoe nmocobue / B.Jl. PsiboB. — 3-e u3xa., ucnp. u
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WHCTpyMEHTHI 711 peMOHTa M MNPO(UIAKTUYECKOTO OOCITYKHBaHHUA y4eOHOTO
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YueGHO-MeTOoMYeCKOe OfecnedyeHe CAMOCTOATEIbHOM PAGOTHI 00YJaAIONIUXCA

[Ipumepbl pacyeTHBIX 3aIaHUM:

Pacuem pacxoonvix koIgpghuyuenmos

IIpumep 1. Paccuntars pacxoz WIBMEHUTOBOU Py/Ibl M cepHOM KucioTsl st nomydenust 11 TiO,
€CJI CoJIep KaHue TUTaHa B pyze cocrasisier 24,3% (Macc.), a crenens pasnoxenws FeTiO, u Fe, O,

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

Pemenne: [omygerne TiO, wzeT Ho CISAYIONMM PEAKIIHM:

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

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 @)
Haiinem coneprxanue Ti B UMCTOM HITbMEHHUTE:
1 moms FeTiO, -1 moms Ti
WK 152 xr FeTiO,-48 xr Ti

o (Ti)= 145—82 100 = 31,5%

Io ycnoBuro coneprkanue Ti B pyze cocrasisiet 24,3%.

Haiinem coneprxanue FeTiO , B pyne:
31,5-100%
243 —-x , x=78%
3Hauurt, Fe, O, B pyze conepxurcs 100 — 78 = 22%.
Pacxon FeTIO , s momydenws 1 T TiO , o peaxtmsiM (1) - (3) cocraBiseT:
1 kMo FeTiO ;- 1 xmoms TiO,
152 xr FeTiO, -80kr 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) :
1 mome Fe,O, -3mompH, SO,
160 xr -294 xr
(2731- 0,22) xr -X, x =1104 xr
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.

Tepmoounamuxa u kunemuxa XTIl

1. dns peaknun A =C +2 D paccuuTaiite cocTaB peaKInOHHON CMECH, €CIH
HayalbHOE KOJIM4YecTBO peareHTa A — 30 Moub, a cTeneHs ero npespauienus — 0,8.

Hns peakmmn C,H, + H,0 < C,H;OH  omnpenenute BO3MOKHOCTh ITPOTEKAHUS

B TMPSMOM HaNpaBJICHUH W KOHCTAHTY PABHOBECHS TPHU CTAHJAPTHBIX YCJIOBHSIX U TpHU
temriepatype 700 K (Bocnonb3oBaBmuch ypaBHeHueM TemkuHa-IlIBapumana).

2. [Ipu cuHTEe3e aMMHaKa ra3, BEIXOISIINUN U3 KOJIOHHBL, uMeeT coctaB (00.%): NH3-17,0;
N,—11,0; Hy— 72,0. PaccuuraTts cootnomenune N, : Hy B ncxoaHoii cMecH.

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

koHcTaHTa ckopoctH npu 3000 K pasna 2,2 10* x-mome ¢ KoHuenrtpanum peareHToB
paBHBI, MOJIB/JT: Boiopoaa - 4,1 10, aprona - 4,1- 107, IIpu kaKko¥ KOHLIEHTPALlUK aprOHa
CKOPOCTb PEaKLIUH YBEINYUTCS B 2 pa3za?

4. Hexotopass xuMu4ecKasi peakiusi MpoTeKaroiias 0e3 KaTaliu3aropa UMEET IHEPTHI0
aktuBauun By = 5-10* k/lx/mMons u KOHCTaHTy ckopoctu K; mpu temmeparype 500 "C. B



NPUCYTCTBUM KaTaju3aTopa IMpU 3TON K€ TEeMIlepaType HEprusi akTuBaluuu coctaBmwia E; =
3,5 10* kJ[k/MoJTb, a KOHCTaHTa cKopocTh Ko, Ompenenure:

a) BO CKOJIBKO pa3 YBEJIMYUTCS CKOPOCTh KaTAIMTUUECKOW PEAKIIMH 110 CPAaBHEHHUIO C
HEKaTATUTUYECKOM MPH TeX K€ YCIOBUIX?

0) IIpu KaKo# TeMIlepaType KaTaaTuTHIeCcKas peakius OyAeT MPOTEKaTh C TAKOU ke
CKOPOCTBIO, YTO M HeKatasuTrudeckas mpu 500 oC,

Cocmaenenue mamepuailbHoco oananca

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

Conep:kaHue aMMHUaka B CyX0i aMMHa4HO — BO3yIIHOM cMecH 7,13% (macc.). Bo3myx HachlIieH mapamu
Bozib! TipH 30°C. OTHOCHTEIBHAS BIGKHOCTH 80%.

Tennosvie pacuemol. Cocmasnenue menioeozo oananca

Ipumep 3. [Ipu oOxure mmxTHI, copepskarield 10T M3BECTHSIKA U KOKC OIPEICIIUTH:
a) pacxoz Kokca cocraBa (Macc.%): C - 91; 3oma — 7; Biara— 2;

0) cocraB 00KUTOBBIX Ta30B (00.%); B) TeruioBoi ekt peakimu ooxura. CTeneHb pasioKeHHs U
o0xkure m3BecTHsIKA 95%. Bozmyx momaercs ¢ 40% n30BbITKOM.

Ipumep 4. Cvmernami 2xr 20%-T0 pacTBopa cepHoi KUCIoTHI U 3 KT 12%-r0 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 OaIaHC peaKTopa sl TIOTyYeHHS BOAOPO/IA KATATUTHYECKOM
KkoHBepcueit Metana. CocTas HCXOHOM rasosoit emecu (M*): CH, - 97,8; H,0 - 250,0. [ToTepu TemioTs!

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

C HpI/IMepaMI/I BBIITOJTHCHU A paC‘-IeTHBIX SallaHI/Iﬁ MOXHO O3HAKOMUTHCA IIO yqe6HI)IM
[IOCOOUSM:
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B sTHX e mocobusx MPUBCACHBI KOHTPOJBHBIC BOITPOCHI X TECTHI 110 TEMAaM JIJIS1
CaMOCTOATCIIbBHOTO KOHTPOJIA 3HAHH.

Memoouueckue ykazanusa K blNOJIHEHUIO 00MAUIHE20 3A0AHUA NO AHANU3Y U CUHME3Y
PA3IUYHBIX CUCIEM XUMUUECKO20 RPOU3600cmed (no 3a0anuto npenooasameis uiu 6bloopy
cmyoenma, co2n1aco8anHo20 ¢ npenooasamesem).

Tpumepovl unousudyanvuvix domawinux 3aoanuti (M/13):

HJ[3 Nel TIpoBectn  aHanu3 paOOThI OEH30JBHOTO OT/AETICHU B ycioBusix AO
«Ypanbckas CTanby C 1IeIbI0 YBEIUYESHUS CTETIEHU U3BJICUeHUs OCH30JIbHBIX YTIIIEBOJOPOIOB U3
KOKCOBOT'O ra3a, CTabUIM3alMy padoThl U YIYYIICHHUS TEXHUKO-SKOHOMUYECKUX MTOKa3aTeneil
XTC npou3BoJCTBa CBIPOro OEH30A.

H/[3 Ne2 IIpoBecTH aHaIN3 MOJCUCTEMbBI TEPMOXUMHUYECKON OUMCTKHU IIEUHOT'O arperara
muann AHT'TI-3 TTAO «MMK» u cpopmynnpoBaTh peKOMEHJAMY 1O YIY4IIEHHIO KauecTBa
OUYUCTKH U TIOJrOTOBKU TOBEPXHOCTH TOJIOCHI.

HJ[3 Ne3 TTpoBectu aHanmu3 3PPEKTUBHOCTH PAOOTHI HCKPOBOTO CHEKTPOMETPA MAPKH
«SpectroMAXX-2, ucronb3yemoro B nadoparopun aHanuTHueckoit xumuu [TAO «MMK» Ha
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yaactke [IMIT u JITIL-8. ChopmyaupoBaTh peKOMEHIAIMH 10 YCTPAHSHHUIO HEAOCTATKOB B €T0
pa60Te 1 MOBLIMICHUSA TOYHOCTH PC3YJIbTATOB aHAJIn3a.

PekoMenayemoe Ha3BaHME pa3/IesioB B MOSICHUTEIbHON 3aMKCKe
1. Conepsxanue.

2. 3anaHue.

3. Beenenue.

4. Cunre3 XTC.

4.1. O6ocHoBanue co3nanus dpdextuBHoit XTC;

4.2. Onpenenenue Texnonornyeckoit rononoruu XTC;

4.3. YcraHOBJIEHHE TEXHOJIOTMUECKUX U KOHCTPYKIIMOHHBIX apameToB X TC,
TEXHOJIOTMYECKUX ITAPaMETPOB PEKUMA U ITIOTOKOB;

4.4. Nzo6paxenue rpadpudeckux moaeneit XTC (PpyHKIHMOHAIBHON, CTPYKTYPHO,
OTIEPATOPHOM, TEXHOJIOTMUYECKOM CXEMBI C ONUCAHUEM).

5. Anamus XTC.
5.1. IlpeacraBieHue u3y4yaeMoro o0beKTa B BUJE HEPAPXUUECKOM
ctpykrypsl XTC;

5.2. lloctpoenne Mmatematuueckoit Mmosienu XTC; (mpu BO3MOXKHOCTH WJIM BHECTH
ATOT pa3ziesl MOociae U3YyYeHHs! IPYTHX COOTBETCTBYIOIMINX JAUCLHUIIINH)

5.3. Uzyuenue cBoiicTB U 3ppextuBHOCTH PyHKIIMOHMpOBaHUS XTC
6. 3akiroueHue.
7. ClIUCOK UCTIOJIB30BaHHON JIUTEPATYPBHI.

Paznen «3aganme». B HeM 10iDKeH OBITh YKa3aH KOHKPETHBIN THIT
IPOM3BOJICTBEHHOTO MpOIIECcca, sl KOTOPOro OyAeT MpoBOAUThCs cMHTe3 U aHanu3 XTC.
31ech e MPUBOJUTCA 3ajjaua, KOTOPYIO CIIEAyeT pelaTh sl U3y4EeHUs! CBOUCTB U
spdexTuBHOCTH pyHKIIMOHUpOoBaHus X TC.

Bo BBeieHnH (OpHEHTUPOBOYHO 1-3 CTp.) B KpaTKoi M yeTKoi opme JOTKHBI OBbITh
chopMyIHpPOBaHbl U 0OOCHOBAHBI OCHOBHBIE ITYTH Pa3BUTHS pacCMaTpUBAEMOI0
MIPOU3BOJICTBA, CPOpMYIHpOBaHa 11eJb PA0OTHI, OLIEHEHA aKTYalbHOCTh BEIOPAHHOW TEMBI U
IIyTH pELIECHUs [TOCTABIECHHOM 3aJauH.

Pa3nesn 4. Cuntes XTC npencrasisieT oJiHy U3 IIaBHBIX COCTaBHBIX YacTel
Pac4YeTHO-TIOSICHUTEILHOM 3anmucku. JIto0o# paccMaTpruBaeMblii XUMHUKO-TEXHOJIOTHYECKUIT
MIPOLIECC UIIM XMMUKO-TEXHOJIOTNYECKOE TPOU3BOACTBO CIEAYET NPEACTABIATh KaK CI0KHYIO
XTC, cocrosmiyro u3 OOJBIIOTO YKCIIA allapaToB M CBsA3eH Mex 1y HUMU. KoHeuHas 11eb



cuntesa (pazpadbotku) XTC — co3nanue BHICOKOI(PPEKTHBHOTO XUMHYECKOTO TIPOMU3BOJICTBA,
T.C. IPOU3BOACTBA, IMO3BOJJIAIOUICTO MOJYYATh MPOAYKIIUIO HEC TOJILKO B 3aJIaHHOM O6BCM€ )41
TpeOyeMoro Ka4ecTBa, HO M SKOHOMHUYECKH 11€JIECO00Pa3HbIM ITyTEM.

Paznen 4.1. O6ocHoBanue coznanus BeicokodPdextuBHbX X TC. [IpoBonuTcs Ha
OCHOBE JIUTEPATypHBIX JTAaHHBIX. B KpaTkom 0030pe aureparypsl (OpHeHTHPOBOYHO 5-10
CTpaHMII) JIOJDKEH COJIEPKAThCs KPUTUYECKHI aHAJIN3 JaHHBIX O PaCCMaTPUBAEMOM
IPOM3BOJICTBE, UMEIOIINXCS B y4eOHUKAX, MOHOTpa(UAX, IEPUOINIECKON U TATEHTHON
aurtepatype. B 0030pe nomKHBI ObITh 0003HAYEHBI HANOOIEEe IPOrPECCUBHEIC
TEXHOJIOTUYECKHE CXEMBI 1 000PYI0BaHNE, IPEATIOKEHA TaKasi CXeMa TEXHOJIOTHYECKOTO
nporecca, KOTopast HO3BOJIUT BRITYCKATh MPOIYKIIMIO BEICOKOTO Ka4eCTBA C HAMMEHBIINMU
3aTpaTaMy MaTEPHAIBHBIX U SHEPTETHYECKUX PECYPCOB M OJTHOBPEMEHHO 00ECIIEYHT
TpeboBaHus, MPEIbABISIEMBIC K 3alIUTE OKpYKatomieil cpeasl. [Ipu sToM B muteparypHom
0030pe JTOIKHBI OBITh HA3BaHBI MYTH CO3AaHUS dPPEKTUBHON TEXHOJIOTHYECKON CXEMBI
(BBeZEHUE UKINIECKUX IIOTOKOB, CXEM 3aMKHYTOTI'0 BOZJ000OPOTA, 3aMeHa 000py0BaHUS
0oJiee MporpecCcuBHBIM, BBEACHUE U3MEHEHUN B TEXHOJIOIMUYECKUN TPOLECC U T.1.).

Pa3nen 4.2. Onpenenenue texnosnornueckoi ronosnorun XTC. Texnomornyeckoun
tononorueil XTC Ha3bIBalOT XapakTep U MOPSI0OK COETUHEHHS OTAEIbHBIX allapaToB B
TexHoJornueckoi cxeme. C yueToM IuTepaTypHOU MpopabOTKU Ha OTAEIbHOM CTpaHUIIe
CTYJEHT JIOJIKEH BBIOPATH aIllapaThl CXEMbI, ONPEAEIUTh XapaKTep CBI3EH MEXIY
anmnaparaMy, yCTaHOBUTb ONTUMAJIbHBIN MOPSIIOK COEUHEHHS OTACIBHBIX 3JIEMEHTOB B
TEXHOJIOTHYECKYIO CXEMY.

Pasznen 4.3. YcTaHOBIICHHE TEXHOJIOTHIECKUX U KOHCTPYKIHOHHBIX IIAPaMETPOB
XTC, TCXHOJIOTUYCCKUX MMapaMETPOB PCKUMaA U ITIOTOKOB.

B sToM paznene pacueTHO-IIOSICHUTEIBHOM 3alIMCKU CIEAYET Ha OTAEIBHON CTPAHMIIE
(MOXHO B BUJIe TaOJIUIIBI) YKa3aTh 3HAUCHHSI BXOJHBIX IEPEMEHHBIX, T.€. PU3NUECKUe
napaMeTpbl BXOAHBIX IOTOKOB ChIPbsI (TEMIIEPATYPHI, JaBICHUS U JI.), TEXHOJIOTHYECKUX
napametrpoB X TC (cTeneHb MmpeBpalieHust ChIpbsi, CTENEHb Pa3/IeleHUs XUMHUUECKUX
KOMITOHEHTOB, KOHCTaHT CKOPOCTeH peakuuit, ko3 HUIIMEHTOB Macco- U TeIUIoNepelaun U
T.I.), KOHCTPYKIMOHHBIX NapameTpoB XTC (reoMeTpuuecKrux XapakTepUCTUK
anmnapaTypHOro opopmieHus — 00beMa XUMHUECKOr0 PEakTopa, OCHOBHOI'O C€4YEHUS
anmnapara, BbICOTHI CJIOSl HACAJIKH U T.I1.), TApaMETPOB TEXHOJIOTMUYECKOTO pexnma B
anmnaparax (anementax XTC) — reMneparypsbl, 1aBJIeHHs, aKTUBHOCTH IPUMEHSEMOTO
KaTajan3aTopa, yCJIOBUN THIPOJMHAMUKY IIOTOKOB KOMIIOHEHTOB; TapaMeTPOB
TEXHOJIOTHYECKUX MTOTOKOB (MacCOBBIN pacxo, TeMIleparypa, JaBlieHHe, KOHIIEHTPALUs
BELIECTB B IIOTOKE U T.II.).

Paznen 4.4. N3o0paxenue rpapuueckux mojeneit XTC.

KauectBennsle (060011I€HHbBIE) MOJIETH CYIIECTBYIOT ABYX BUOB:
OTlepallMOHHO-0MUCcATeNIbHbIE U HKOHOTpaHUUecKue.

HNkoHorpadgudeckrne MOAEIN CBSI3aHbI C HATTISTHBIM rpadUuecKuM H300paKeHuEM,
YEPTEKOM. ITO Pa3IMIHBIE BUBI CXEM XUMHUKO-TEXHOJIOTHUUECKOTO MPOIIECCa, BHIMOTHEHHBIX
B BUJIE UuepTexei: QyHKIMOHAIbHAs, CTPYKTYpHas, OliepaTOpHasi, TEXHOJOTHYECKasl.



OyHKIMOHANBHAS cXeMa JlaeT olliee NpeAcTaBIeHne o mporecce pyHKIMOHUPOBAHUS
XTC. ITo Helt MOKHO OIIPENENNTD, KAKHE ONIEPALIMNY COBEPLIAIOTCS B IPOM3BOACTBE U B KaKOU
nocienoBarenbHOCTH. CBEIEHUH O TUIIAX OTJENBHBIX 3JIEMEHTOB (DYHKIIMOHAJIbHAS CXeMa He
JaceT.

CrtpykTypHas cxema JaeT n3odpaxenue Bcex 3neMeHToB X TC B Buze 010KOB U
TEXHOJIOTUYECKHX CBS3CH MEXTY HIUMH.

OmnepaTopHasi cxema JJaeT HarJsAHOE MPeICTaBlIeHNe 0 (PU3UKO-XUMUYECKOH
CYILIHOCTU TEXHOJIOIMUYECKUX MPOLIECCOB CUCTEMBI.

TexHonornueckas cxema JaetT HanboJjee KaueCTBEHHOE MPEACTaBICHUE O IPOIIECCE.
Kaxplii a1eMeHT mporecca mokas3aH B BU/IE YCIOBHOTO OOLIETIPUHITOTO CTAaHAAPTHOTO
n3o0paxenus. [1o cxemMe MOKHO CyIUTh O THIIAX U CIIOCO0AX COCAMHEHUS 3JIEMEHTOB, O
MIOCJIEI0BATENBHOCTH OT/EJIbHBIX TEXHOJIOIMUECKUX MPOIIECCOB.

Bce monenu pacemarpubaemoit XTC nmpeacTaBisitoTes MOTHO, KaK/asi Ha OTACIbHOM
nmucte. Bragane mpuBoautcst xumudeckas cxema XTC B crexuomerpudeckoit hpopme, ganee
MOCIICI0BATEIBHO (DYHKIIMOHAIIbHAS, CTPYKTYPHASI, OTIEpaTOpHAsi, TEXHOJIOTHICCKAs.

N300paxeHne TeXHOJIOTMYECKON CXEMbI COIIPOBOKIAETCS ONTUCAHUEM
TEXHOJIOTUYECKOT0 MpoLEeCca.

OnucaHue TEXHOJOTHYECKOTO MPOIIecca MPOBOAUTCS € YIETOM MOCIIEI0BATEILHOCTH
OCHOBHBIX TCXHOJIOTHYCCKUX OHepaHI/Iﬁ B COOTBETCTBHU C BbI6paHHOI71 TEXHOJIOTHYECKOU
CXEeMOH MpPOU3BOCTBA U €€ anmnapaTypHbIM opopmiieHneM. B onrcanuu yka3plBaroTCst
Ha3HAYCHHE OTACIBHBIX CTAANM, PU3UKO-XUMUYECKAs CYITHOCTh MPOIECCOB, HOMEpa
MIO3UIINN C TEXHOJIOTUYECKOM cXxeMbl. [IpuBoanTCS KpaTkoe onrcaHue paboThl OCHOBHOTO
000pyIOBaHUS.

Pa3nen 5. Ananuz XTC — T1.e. nonydyenue cefeHuit o pyukiuonuposanun XTC B
3aBHCUMOCTH OT BBIOPAaHHON XUMHUYECKON CXEMBI, CTPYKTYphl TEXHOJIOTHUYECKUX CBA3EH
MEXy 2JIEMEHTAMHM U MOJICUCTEMAMH, A TAKXKE OT KOHCTPYKI[MOHHBIX U TEXHOJIOTMUECKUX
napaMeTpoB, UCXO0/Is U3 33/IaHHBIX CBOIMCTB U MOKa3aTesel (yHKIMOHUPOBAHUS, UMEIOIINX
ONTUMAJILHOE 3HAUEHUE.

Pazpnean 5.1. Uepapxuueckas crpykrypa XTC npeacrasisier co00if BO3pacTaromiyto 1o
MaciTadam 1mocie10BaTeNbHOCTh!
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Uepapxuueckas crpykrypa XTC mokassiBaeT HAIMUME OTHOIIEHUN COTIOTMUHEHHOCTH
MEXy YPOBHIMHU (TIOJICHCTEMAaMH) U CYIIIECTBOBAHUE B3aUMOCBSI3H MEXTy MOJICHCTEMaMHU
OJHOTO U TOTO K€ YPOBHS.

Pa3nes 5.2. CymHOCTh MATEMAaTHYECKOTO MO/IEIIUPOBAHUS, BIISIOLIETOCS
MaTEMAaTU4YCCKUM METOA0OM XUMHUYECKOH KI/I6CpHeTI/IKI/I, 3aKJII04YacTCA B TOM, 4YTO ACTAJIBHOC
M3Yy4EHUE IIpolecca MPOU3BOJINUTCS HA MaTEMaTUUYECKON MoJieH npu oMoty OBM.

MaremaTudeckoe MOACINPOBAHUC OCYHICCTBIACTCA B TPU B3aUMOCBA3aHHBIC CTaIUU:

1) popmanu3zanus u3ydaeMoro nporecca - ocTpoeHrue MaTeMaTHIeCKO Moienu
(cocTaBiieHHE MAaTEMaTHYECKOTO ONHUCaHUA);

2) mporpaMMHUpOBaHKE PELIeHUs 3a7audl (AIrOpUTMHU3ALUs ), OOecrieynBaroIee
HaXO0X/IECHNE YHCIECHHBIX 3HAUEHUH ONPEAEIIAEMBIX IapaMETPOB;

3) ycTaHOBIIEHHE COOTBETCTBUS (aI€KBATHOCTH ) MOJIETIH U3y4aeMOMY MpOIieccy.

Matematuueckoe MOACIIMPOBAHUEC HAUNHACTCA C COCTABJICHUA COOCTBEHHO
MaTeMaTH4eCKON MOOCIIH. OTta MOJCIIb, OTpaKarouias COOTBeTCTBYIOH_II/II\/’I (I)PI?»PI‘KECKPIIZ nin
XUMHYECKHUI mnponecce, NpeACTaBJIACTCA B BUIC onpez[eneHHOﬁ MaTeMaTH4eCKOi 3aIllicCu,
06’LC,Z[I/IH$ICT OIIBITHBIC (I)aKTLI " YCTaHaBJIMBACT B3aUMOCBA3b MCKY ITapaMETpaMu
HCCIICAYEMOTO IMponecca; Impu 3TOM UCIIOJIB3YIOTCA TCOPCTUICCKHUEC METOAbI 1 HGOGXOI[I/IMBIG
SKCIICPUMCHTAJIBHEIC JTAHHBIC.

KoneuHoit nienbro pa3paboTKu MaTeMaTHYECKUX MOJIETIEH SIBISIETCS TPOTHO3
PE3yIbTaTOB MPOBECHHUS MPOIIECCa M BRIPAOOTKA PEKOMEHAAINI IO BO3MOKHBIM
BO3JIEMCTBUEM Ha €T0 XOJI.

[Tpu OoTCYTCTBUU AOCTATOYHON MHGOPMAIIUU 00 OMUCHIBAEMOM MPOIIECCE, €T
M3y4eHUE HAYMHACTCS C TIOCTPOCHUS TPOCTEUIIINX MOJIeTieH, HO 0€3 HapyIIeHus] OCHOBHOM
KayeCTBEHHOMN CHEeU(PUKU UCCIIEAyEMOTro Mpoliecca.

HpI/I BBIITOJIHCHHUU JOMAIIHCTO 3alaHUA CTYyACHTaAM NpCJ1aracTtcsa yCTAaHOBUTDb
OCHOBHBIC 3aKOHOMCPHOCTH IMPOTCKAHUA UCCICAYEMOI'0 IMTpoLecca U COCTaBUTH



MaTeMaTHYECKUE YPaBHEHUS UCIIOJIb3Ys JIUTEPATYpHBIE JaHHbIE 00 OIMCHIBAEMOM IPOLIECCEe
U ONUPAasCh Ha 6a30BbIe 3aKOHBI XMMUU — 3aKOH JeiicTBus Mace, npuHiui Jle-1llarense u ap.

MaremaTnyeckas MOJEIb MOXKET ObITh JIBYX
YPOBHEM:
Ve=J (xkﬂzk ?”k)

- onucanue nemenma XTC

rae XK — mapamerp COCTOSHHSI TOTOKA Ha BXoJie B K-ThIi anmapat (3JeMeHT);
ZK - KOHCTPYKIIMOHHBIH MapaMeTp JJICMCHTA;
UK — ynpaBinsironuii mapamerp;

YK — mapameTp motoka Ha BbIxojie U3 K-Toro ammapara.

- ORUCAHUE MEXHOI02UYECKUX C8A3ell Me.)lcdy annapamamu

_ % 1,
X, =a, ,*y,.

o, .-
rae  L-K - s mOTOKa, BRIXOSIIEro 13 L-ro anmaparta u BXOISIIETO B
K-Thriianmapar;
]IL
- £ - mapameTp coCTOSIHUS MOTOKA, BBIXOAsIIEro u3 L-oro anmapara.

ITPUMEP:

CO3I[8.TB MAaTEeMaTUYCCKYIO MOJICIIb U BBIABUTD ITYTHU ITOBBIICHUS 3(1)(1)CKTI/IBHOCTI/I
nponecca CMHTE3a aMMHUaKka.

Xumuueckas cxema mpouecca
N2 + 3H2 — 2NH3

CKOpOCTh MPSAMOM PEAKIUHU BBIPAKAETCA YPABHEHUEM

Tk 3
V= k[*?\"z] [Hz]
[Mpunumas, aro [N] = const, MOKHO 3amucarhb:
I*’:kfk?il3

r1e Y - CKOpOCTh NPSIMOM peakiuu



k1 - k03¢ HUIHEHT TPOTOPIHOHATBLHOCTH
X1 - koHIeHTpaus Bogopoaa [H].

[Tpunumasi, 4To TemnepaTypHbIid KO3 GULIHEHT CKOPOCTU JaHHONW XUMUYECKOM
peaxkiuu paBeH 2.7, MOXHO 3aMucaTh, 4TO

Xa
, .2
v=>rk x5 2,710

rae X2 — i3MEHEeHUe TeMIepaTypbl XuMuueckon peakuuu AT.

[TockoybKy MpoIiecc CHHTE3a MPOUCXOAMT B Ta30BOM (haze, MOKHO KOJTUYECCTBECHHO
OLICHUTbH BIIUSTHHE JABJICHHUS B CUCTEME Ha CKOPOCTh XUMHUYECKOTO Tporecca. Tak, mpu
YBEIIMYCHUY JIABJICHUS B CUCTEME, SKBUBAJICHTHOTO YMECHBIIICHHIO 00beMa CUCTEMBI B 2 pa3a
(TIpu 3TOM BO CTOJIBKO € pa3 MPOUCXOUT MOBBIILIEHNE KOHLIEHTPALUNA pearupyomux
BEIIIECTB), CKOPOCTh MPSIMOM peakiiuu Bo3pacraeT B 16 pa3. Takum oOpazoM mpaBOMEPHO
3anucarhb

Y=k .x) 2710 .40

rze X3 — I3MCHEHUE JIaBJICHUS, COOTBETCTBYIOIIEE YMEHBIIICHHIO 00beMa CH-
CTEMBI B 2 pasa.

AHanu3upys NOJy4YEeHHYI0 MATEMaTHYECKYIO 3aBUCUMOCTh MOKHO CJIENaTh BHIBOJI O
XapakTepe BIMUSHHS OCHOBHBIX TEXHOJIOIMUECKUX MapaMeTpoB (KOHIIEHTPAIIMH UCXOIHBIX
peareHToB, TEMIIEpPAaTyphl U 1aBJIECHUS) Ha CKOPOCTh MPSAMOIN XUMUYECKON PEAKIIHH.

Pa3nea 5.3. 3yuenue cBoiicTB u 3¢ pextruBHOCTH PyHKIIMOHUpoBaHus X TC.
[Tpou3BoauTCs MyTEM BBIIIOJIHEHUS TEXHOJNIOrHYeckux pacueroB s X TC, koTopsle (1o
3a/1aHUI0) MOTYT BKJIIOUYATh:

— OIpe/ielIeHne TEOPETUYECKUX PACXOAHBIX KOA(PPHUIIMEHTOB pacCMaTpHUBAaEMOI0
IIPOU3BO/ICTBA;
— ompeneneHre (HaKTUYECKUX PACXOJHBIX KO3(h(UIMEHTOB paccMaTpUBaeMOIoO
MIPOU3BO/ICTBA;
— OIIpeneIeHNE TEXHUUECKOTO COCTaBa MPOAYKTa;
— COCTaBJICHME MaTepHaJIbHOrO OallaHca OTIENBHOTO Y37a, XUMHUYECKOTO
peaxkTopa WiIn IpoLecca;
— COCTaBJICHUE TEIUIOBOrO OajlaHCa OTAEIBHOIO y3/1a, XMMHUYECKOI'O PeakTopa
WIN TIpoliecca.
Pacuer TeopeTnueckux pacxoIHbIX KOAP(GUIUEHTOB MPOU3BOIUTCS B COOTBETCTBUU
CO CTEXMOMETPUUYECKUMHU YPaBHEHUSAMU XUMUYECKON PEAKIIH, IPOTEKAIOIIEN B

paccmarpuBaemoit XTC.



Pacuet dakTrdeckux pacxoaHbIX KO3(PGHUIIMEHTOB TPOU3BOAUTCS C YICTOM
BO3MO>KHOT'O MEHSIOMIETOCS TEXHUYECKOTO COCTaBa MPOYKTOB MIPH UX XPaHCHHUH U
TPAHCHOPTHPOBKE, a TAKKE C YUYETOM IOTEPH CHIPbs U BO3BPATHBIX (MM 0€3BO3BPATHBIX
OTXOJIOB).

Marepuanbsabiii 6ananc paccmarpuaeMoid X TC wim e€ moacucTeMbl CTPOUTCS Ha
OCHOBE 3aKOHA COXPAaHEHUSI MacChl C yIETOM CTEXMOMETPUYECKUX OalaHCOBBIN
COOTHOILIEHUI U MOXET OBITh MPEeJICTaBJICH TaOIUIIeH, AuarpaMMoi u T.1. TerioBoii 6ananc
paccmatpuBaemoit XTC niu e€ moacucTeMsl CTPOUTCS HAa OCHOBE 3aKOHA COXPAaHEHMS
SHEPIrUU C Y4€TOM TEPMOXUMHUECKUX, TEPMOAMHAMUYECKUX OaJIaHCOBBIX COOTHOILIEHU.

Kpome pacueTHbIX XapaKTepUCTHK JUIs OLIEHKH d(PPEKTUBHOCTH (H)YHKIIMOHHUPOBAHUS
XTC MOHO HCIIOIB30BATh HKOJIOTUIECKUE PEKOMEH AN, KOTOPhIE HOCHIIH ObI
OIMCATENIFHBIN XapaKTep WIN KOHKPETHYIO HH(OPMAIUIO 110 OXPaHE OKPYKAIOIIEH CPEJIbL.

B aTom paznene kypcoBoil paboThl MOT'YT IPHUBOAUTCS CXEMbI 00€3BpEKUBAHUS,
XUMH3MBI IPOLIECCOB, MPOTEKAIOLINX C LEIbI0 00€3BPEKUBAHUSA OTXOAAIINX Ta30B WU
CTOKOB, OCOOCHHOCTH amnapaTypHOro opopMiIeHHs ITUX MPOLECCOB, XapaKTEPUCTUKA
HIPUMEHSEMBbIX 1J1 00€3BpEKUBaHUS BEIIECTB, MaTEPUAIIOB U Jp.

Pa3nen «3akiaoueHue» (OpHeHTUPOBOYHBIN 00BbeM 1 cTpanuna). PopmMynupyroTcs
KpaTKHe BBIBOJIbI, BEITEKAIOIINE U3 BHIIIOJIHEHHOM paboThl. B HUX XapaKkTepu3yroTcs
TEXHUUYECKOE pEelIeHNE BEIOPAHHOM TEXHOJIOTHUECKON CXEMBI, JaeTcs OIICHKA
PEKOMEH]IyeMOr0 MPOolLecca, ero TEXHUKO-3KOHOMUYECKOH 3(hPeKTUBHOCTH, peLICHUS
BOIIPOCOB OXPaHbl OKPYXKAIOIIEeH Cpeibl.



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 aTrrecranumn.

Kon
WHIUKaTOpa

I/IH,I[I/IKaTop JOCTHIXCHHA KOMIICTCHIIMH

O1neHOYHBIC CPEICTBA

OIIK-1: Cnoco6eH pemiaTb NPOM3BOACTBEHHbIE H (MJIH) HCCIEA0BaTEeIbCKUE 321241, HA 0CHOBE QYHIAMEHTAJbHBIX 3HAHUH B 00/1aCTH MeTAJLIIYPIrUH

OIIK-1.1

Pemraer nmpodeccuoHanpHbie 3a1aun B 001aCTH
METaJUTYpPTHH U TTPOLIECCOB METAIIO00PabOTKH,
UCTIOJB3YS yHIaMEHTAIBHBIC 3HAHUS

1.

o

XUMHUYECKOE MPOU3BOACTBO. Mepapxuyeckas opraHu3anus MNPOLIECCOB B XUMHUYECKOM
MIPOU3BOJICTBE: MOJIEKYJSIPHBIA yYpOBEHb, YPOBEHb MAJIOr0 00bEMa, YPOBEHb ITOTOKA,
YPOBEHb PEAKTOPa, YPOBEHb CUCTEMBI.

Xumuko-texHonorunueckuit npouecc. Kmaccudukamus XTII . Jlumutupyromme CTagu.
[Iporneccrl, mpoTekaromye B KHHETHIEeCKOM, AU Py3MOHHOMN U MepeXoqHON 00IacTaX.

Kpurepun s¢p¢exruBHocTr xum.npousBoactBa U XTII: TexHuuyeckue, SKOHOMHUECKUE;
COLIMAJIbHBIE.

Hanpasnenne xumunyeckux peaxkuuil. VM3menenune sHeprunm ['mb6ca B XoAe peakiu.
VpaBuenue uzorepMmbl Bant- 'opda. OcHOBHBIE 3a7aull TEXHOJOTHUECKUX PacyeToB Ha
OCHOBAaHMUH TEPMOJUHAMUYECKUX 3aKOHOMEPHOCTEN XUMUYECKUX IPEBPALICHUMN.

OO0mue 3aKOHOMEPHOCTH XHWMHUYECKHX TMporeccoB. PaBHOBecMe B TEXHOJIOTHYECKUX
nporeccax. [lpunmun Jle-Illatenbe. Cnocobsl cmemenuss paBHOBecus. (CremneHb
MIPEBPALIECHUS CBIPbhsI. BBIXOJ] MPOJAYKTOB.

CKopocTh XHMMHKO-TEXHOJIOTMUECKUX TMpoueccoB. Kunermueckas u auddysnoHHas
00JIaCTH TeXHOJIOTHYECKUX TpolieccoB. CriocoObl yBeTUUYEHUSI CKOPOCTH MpOIECCa.

@aKTOphl, OMPENETSAIONINE CKOPOCTh XMMHUKO-TEXHUYECKHUX IPOIIECCOB, MPOTEKAIOIIUX B
TOMO- U TE€TEPOreHHbIX cpefax. Poiib KOHIIEHTpALMK PEAreHTOB, TEMIIEPATYpPhl, TABICHUS U
OOHOBJICHHSI TIOBEPXHOCTU Pearupyronmx (a3 Ha CKOPOCTh MPOTEKAHUSI TEXHOJOTHYECKUX
IIPOLIECCOB.

3aBUCHMOCTb CKOPOCTH PCAKIIMU OT KOHICHTPAIUUN PCArCHTOB. Kunerndeckoe YpaBHCHHC.
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10.

KoncranTa (ko3¢ pUIeHT) CKOPOCTH.

3aBUCHUMOCTb CKOPOCTH PpEaKLMHM OT TEMIEpaTypbl. ODHEpPrus akTUBALUU. YpPaBHEHUE
Appennyca. Karanuzatopsl. [Ipombiinennsiii katanus. Konrakraeie macceol. Mx cocras.
yCKOpeHMs  (3aMe[UleHMs) peaklMid. OKOHOMUYECKHE U
OTPaHUYMBAIOIINE INPUMEHEHUE BBICOKMX TEMIIEpaTyp H
JIaBJICHUH KaK CPeICTB perynnpoBanus ckopoctu XTII.

TexHonoruueckne MpUEMBI
TEXHOJIOTUYECKUE (PaKTOpBHI,

- OHpe,[[eJ'II/ITB MPUHIUITHAIBHYIO BO3MOKHOCTD IPOTCKAHUA PEaKIIUN

COZ(z) +4H2(2) <> CH4(2) +2H20(2)

-3944 O -508

— 2284

ki | monw

npu cranfgaptHbeix ycaoBusx (T=298 K). 3nauenus AG%gg  Bcex Y4aCTHHKOB

pCaKkuu NpUBCACHBI IO YPABHCHHUEM.

— MHUcnonw3ys mpunnun Jle-lllatense mpemokuTe CrocoObl YBEIWYEHHUsS PAaBHOBECHOM
CTEIEHU PEBPALICHUS IPU IPOTEKAHUH PEAKIIHI

CO+ H,0=C0,
. 2

+HE+Q1'

CHig=CiHy+ Hy - 0,

Hanumure BBIPAXKCHUC IJI1 KOHCTAHTBI PABHOBCCHUA.

— Kakue npeumMynieCrBa MMCEET CXEMa IMPOU3BOACTBA a30THON KHUCIIOTBI npu AByX
JaBJICHUAX (pI/IC) 10 CPaBHCHUIO CO cxXeMoi Ipu CAUHOM ,[[aBJ'IeHI/II/I?

Boagyx

P =045 MIla

Hurposnsie

»  [@3b

H,0

<
I
.’_'

Orxopamue

“_a_hr

4 |— rasm
. Y

HNO,
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UHMKATOpa
— Ilpou3BoAcTBO aMMMaka U3 MPUPOAHOIO Tra3a MOXKHO MPEACTaBUTh XHMHUYECKOU
CXEMOM:
o CH, + 2H,0= CO, +4H,
3H, +N, = 2NH,
WIH CyMMapHBIM ypaBHEHHEM
Teopernueckn Ha npou3BoAcTBO 1T NH3 HeoOxoaumo 3aTparuth 494 M
IpUPOIHOTO ra3a (MeraHa). PeanbHblil pacxomHblii KO3 (GUIIMEHT COCTaBIsAET
6onee 1000 /1T NHs. HazoBuTe BO3MOXKHBIC MPUYHHBI JIOMOTHUTEIBHOTO
pacxoja NpUpOAHOro rasa.
OIIK-1.2 Brnaneer cmocobamu u mnpuemamu pemenusi| 1. Knaccuduxanus moneneit XTC u ux 0OCHOBHBIE OCOOCHHOCTH.
HCCIIEIOBATENbCKUX 3a7ad B  IPEIMETHOU .
a . peaL 2. Pacuer XTC. [Ipunuuns! pacueta. bazoBbie ypaBHeHUs. MarepuanbHblii 6ananc. [TpuHunst
00J1aCTH METAJUTYPTUU U METaI000padoTKH
COCTaBJIEHHS  MaTepuaJbHOro  OajlaHca  XUMHKO-TEXHOJIOTMYECKOTOo  Ipolecca.
OHepreTuyeckuii (TeroBoit) 6ananc. [IpuHIMI ero cocTaBieHus.
3. DddexTuBHOCTD NCTIONB30BaHUS MAaTEPUANBHBIX pecypcoB. Pacxomubie K03 GUITHEHTEI.
CrerneHpb UCIIOIB30BaHUS ChIPHSI.
4. Dueprernueckas 3¢pdexruBrocts XTC.
5. Omnpenenenune >3 pexTrBHOCTH Opranu3amuu npoiecca B X TC mo pe3ynbratam

6anancosoro pacuyera XTC.

— CocraBbTe XMMHYECKYI0O U (YHKIHMOHAJIBHYIO CXEMbl IMPOHM3BOJCTBA pa3z0aBIeHHON
a30THOM kucaoThl. Ompenenure ycioBUs cuHTe3a. HazoBHTe OCHOBHOE 00OpYyHOBaHHE,
HCIIOJIb3YEMOE B 9TOM IIPOU3BOJICTBE.

— CocTraBpTe XHMMHUYECKYI0 M (DYHKIMOHAIBHYIO CXEMbl IPOM3BOACTBA AMMHUAYHOM
cesqinTpbl. Kak ucnonb3yeTcs TemioTa HeWTpaau3aluy B nporecce?




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeaCcTBa

OmpenenuTh pacxoi TEXHUYECKOro KapOwma Kabiws, Wi momyderus 200 1 aneTwieHa 1o
peakimu CaC +H,0=CaO+H,C, . Conepxanue CaC, B TexH.Kapoume, % (macc)- 82,

Crenens paznoxennss CaC, 95%.

[Ipeu10XUTh TEXHOIOTNYECKUE METO/bI YCKOPEHHsI (3aMe/IJIeHNs1) peakui KOHBEPCUU
MIPUPOJHOTIO Ta3a.

Ilpomece ocymecrBisieTcss ¢ mpoTexaHWeM IIPOCTOH — 0OpATHMOH — peakiMy IIEePBOT0  IIOPSIAKA

3aBUCUMOCTb cmenenu npespawenus x(t) npu temneparypax 11 u To>Tiaas 3HI0-
TEPMUYECKOW U 3K30TEPMUUYECKOW PEaKLIMid B PEAKTOPE HJI€aTbHOTO BBITECHEHUS
IIpEACTaBJICHA HA PUC.

1

sndo- (T,)

IITPUXOBBIMH JTHHUAMH IOKA3aHbI PABHOBECHBIC CTENEHU IpeBpallleHus X, s
TeX e yCJAOBHH

Kakoii TemneparypHblii pexxum OyeT ONTUMaIbHBIM JJIs1 00eCTIeYeHUs] MAaKCUMaJIbHOM
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HHTCHCHBHOCTH IIpoLecca C 3K30TepMquCKOﬁ nu SHHOTepMH‘IeCKOﬁ peaKHHGfI?

OIIK-1.3

[Ipumensier (hyHIaMeHTalbHbIE
MEXIUCIUIIMHAPHBIC 3HAHUS Ui PEIICHHS
3a/1a4 B MpodeccruoHalbHON 1eATeIbHOCTH

Paccunraiite Maccy u 00bEM CyXOro BO3AyXa, TEOPETHYECKH HEOOXOAMMOTO ISt
MOJIHOTO cropanus 1 kr yris ¢ maccoBoii noneii: C -0,862, Hy — 0,046, No— 0,012, Bnaru
-0,010, 30me1 — 0,070.

Kaxkoit o6beM 3anumaeT kuciaopoa maccoi 8 r ripu 28 0C u naBnenun 744 mm prt. CT.?
DOHTaNbIMS peakluyu HeWTpaauzanuu ammuaka 52,5%-Hoi a3oTHOM kuciorod AH =
—106,09 kJIx/mMonb. OnpenenuTe, CKOJIBKO BOJAbI MOKET MCIAPUTHCS 332 CUET TEIUIOTHI

peakuuu HelTpanuzanuu 212,5kr aMMuaka. DHTanbenus napoodpa3zoBanus Bojbl AH = —
2684 xJIx/Kr.

Onpenemuts pacxof] ChIpbs (IIOBApEHHAs COJb, KYITOPOCHOE MAcCIo) i TPOM3BOACTBA 1 T
cynb(ara Hatpus ( B pacuere Ha uncTelii Na,SO, ). ConepikaHie OCHOBHBIX KOMIIOHEHTOB B
ceipbe, % (Macc): NaCl - 96,0; H,SO,4 - 93,0. Creniens pasnokernst NaCl (mace o) - 0,9.

Vpasuenne peaximm H,SO, +2NaCl,,,) = Na,SO, +2HCI T

me)

CocTaBuTh MaTepUabHBIA OalaHC  MpOIEecca CKUTaHUS | T CEpPOCOACPIKAIIErO ChIPhS
KHCI0poIoM Bo3ztyxa. CbIpbe copepxut, (Mac. fomu ): S -0,99, H,O - 0,06, 30ma—0,04.

OO6ocHyliTe BBIOOp YCIIOBHM MpOIecca KOHBEPCHU METaHa BOJISIHBIM MapoM (JaBJICHUE,
TEMIIepaTypa, COCTaB PEaKIIMOHHON CMECH).




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJ M M KPUTEPHUHU
OLlCHUBAHMUSL:

[TpoMexxyTouHass aTTecTanus Mo JuciuiuHe «OOIas XUMHUYecKas TEXHOJOTHs» BKIIIOYACT
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 00YUAIOIIUMUCS 3HAHUH, U
NPAaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C(POPMHUPOBAHHOCTH YMEHUI W BIaJCHUM,
npoBoauTcs B popme sk3amena (1 cemectp) u 3adera (2 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 OLICHUBAHUSA IK3aMeEHaA:

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

® JJaeTCs KOMILUIEKCHAs OLIEHKA MPEIJIOKEHHON CUTYallUH;

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

® [I0CJEN0BATEIbHOE, PABUIILHOE BBIIIOJHEHUE BCEX MPAKTUYECKUX 3aJaHHI;

e yMcHHE 000CHOBAaHHO M3JIaraTh CBOM MBICIIH, JEJIaTh HEOOXOAMMBIC BBIBO/IBI.

— Ha OLEHKY «xopomo» (4 Oamna) — oOydarouiuiics JEMOHCTPUPYET CpPEeAHUH YpOBEHb
c(OpPMHPOBAHHOCTH KOMITETEHIIMI:

® JTacTCa KOMIIJICKCHAA OIICHKa npezmoxceHHoﬁ CUTYyalluH,

® JCMOHCTPHUPYIOTCSA NOCTATOYHBIC 3HAHUA TCOPCTUYCCKOTO MAaTCpUajla 1 YMCHHUEC UX
MPUMCHATH, HO JOIMYCKAOTCA HE3HAYHUTCIbHBIC 0HII/I6KI/I, HETOYHOCTHU

®  BbLIIIOJIHCHUC BCEX MPAKTUYICCKHUX 3aﬂaHI/If/’I; BO3MOXXHbBI CIWHHWYHBIC OIJ_II/I6KI/I,
HUCIIPABJISICMBIC CAMUM CTYICHTOM IIOCJIC 3aMCHAHUS ITPEIIOAaBaTCIIA,

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

— Ha OIEHKY «Y/JAOBJETBOPUTEILHO» (3 Oamna) — o0ydyaromuicss J1EMOHCTPUPYET MOPOTOBBII
YpOBEHb CHOPMHUPOBAHHOCTH KOMITETECHITHN:

® 3aTpPyJHEHHs C KOMIUIEKCHOM OLIEHKOM MPEUIOKEHHON CUTYalllH;

® HENOJHOE TEOpeTHYECKoe OOOCHOBaHME, TpeOyrollee HaBOAAIIUX BOIPOCOB
[IPENoIaBaTels;

e  BBINOJHEHNE 3a/IaHUM ITPU NOJICKA3Ke MPEToJaBaTes;

e 3aTpynHEHUus B (GOPMYJIHPOBKE BHIBOJOB.

— Ha OIEHKY «HEYJAOBJIETBOPUTEIbHO» (2 0amma) — oOydaromwuiicss TeMOHCTPUPYET
3HaHuss He Oojee 20% TeOopeTHHYecKoro Marepuasna, JOMYCKaeT CYIIECTBEHHBbIE OLIMOKH, He
MO>KET MMOKa3aTh WHTEJUICKTYaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.



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

3ayer Mo AAHHOW IMCUMIUIMHE MPOBOAUTCS B YCTHOW (hopMe IO pe3yibTaTaM BBIIOJHEHHBIX
33JIaHMM Ha MPAKTHYECKUX 3aHATHAX M JOMAllHUX 3aJaHUld M OTBETaM Ha BOIPOCHI
IIPENOoAaBarelisd 10 TEME 3aJaHUs U €r0 BBIIIOIHEHUIO.

IToka3zaTenu u KPUTCPUHA OLICHUBAHUA 3a4€Ta:

— OLEHKY «3a4YTeHO0» CTYICHT I0JIy4aeT, €ClId MOXKET IOKa3aTb 3HAHHUS Ha ypOBHE
BOCIIPOU3BECHUS U 00BACHEHUS MH(POPMALIMK, UHTEIUIEKTyalbHbIE HABBIKM PELICHUS IMPOCTHIX
3a/1a4, MOXKET JaTh OLEHKY MPEAJIOKEHHON CUTYallUH.

— OLCHKY «HE€3aYTEHO0>» CTYACHT II0JY4Ya€T, €CJIM HE MOXKET IMOKa3aTb 3HAHUA Ha YPOBHE
BOCIIPOU3BCIACHHUA U 00BACHEHUS I/IH(bOpMaI_[I/II/I, HE MOJKCT IIOKa3aThb UWHTCIVICKTYAJIbHBIC HABbIKU
PCIICHHUA ITPOCTHIX 3a/1a4, JaTh OLUCHKY HpGI[JIO)KGHHOfI CUTYyalluH.






