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PABOYAS ITPOI'PAMMA JUCHHUIIIMHBI (MOLYJIST)

OBLNAA XUHMHYECKAA TEXHOJIOTHA

Hamnpasnenue noAroToBku (CreHaaIbHOCTD)
18.03.01 Xumuyeckast TEXHOJIOTUsI

HanpasneHHOCTB (IpO(HIIB/CIIeIHaH3aIHsT) IIPOrPaMMBbI

XuMHYeCKast TEXHOJIOTUS IPUPOIHBIX SHEPrOHOCUTEIICH U YIIIEPOAHBIX MATEPHAIIOB

YpoBeHs BbiciIero obpasosanus - Gakanaspuar

®Dopma 06yueHHst
3a04Has

Wnctutyt/ pakynprer  VIHCTHTYT METaJLTYpriy, MaIMHOCTPOCHHS K MaTepHaioo0paboTKu
Kadempa MeTajutypriuu H XMMHYECKUX TEXHOJIOTHH

Kype 2

MarnuTtoropck
2021 rox



Pa6ouas nporpamma cocrasiena Ha ocose ®I'OC BO - Gakanaspuar no HarmpasJICHHIO
noarorosku 18.03.01 Xumudeckas TexHosorus (npuka3 Munobprayku Poccun ot 07.08.2020 r.
Ne 922)

PaGoyas nmporpaMma paccMOTpeHa M 0106peHa Ha 3acejl
XUMHYECKHX TEXHOJIOTHH
10.02.2021, mporoxon Ne 5

kadeapsl Metautypruu u

3aB. kadenpoit A.C. Xap4eHko

Pa6ouas nporpamma ofo6peHa Meroauyeckoi komuccuein UMMuM
03.03.2021 r. mpotokoin Ne 4
Ilpencenarems: ~A.C. CaBuHOB

-

Pa6ouasi mporpamMmMa cocTaBlIeHa:
nonent kadeapst MuXT, kanza. XaM. HayK W C.A. Kpsuiosa

CH3CHT:
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MUHHACTEPCTBO HAYKH 1 BBICHIET'O OBPA3OBAHNS
POCCUICKOI ®EJEPALIIU

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

VYTBEPXJIAIO
Hupexrop UMMuM
A.C. CaBuHOB

03.03.2021 r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

OBHJAA XUMHYECKAA TEXHOJIOTHA

Hanpasnenue noaroToBku (CrnenuasbHOCTD)
18.03.01 Xumuueckas TEXHOJIOTHUS

HanpasnennocTs (mpoduiib/crieniuanu3anys) nporpaMmbl

XuMudecKas TeXHOJIOTHS IIPHUPOAHBIX 3H€pFOHOCHTGJ’IGI71 " YIJICPOAHBIX MAaTCPpHAJIOB

VYpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
3a04Has

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

Kypc 2
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2021 rox



Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 18.03.01 Xumudeckas Texnomnorus (mpukaz Munoopuayku Poccun ot 07.08.2020 .
Ne 922)

Pabouas mporpamma paccMoTpeHa u o100peHa Ha 3acenanuu Kadeapsl Merautypruu u
XUMHYECKHX TEXHOJIOTHIA
10.02.2021, nmpotokomn Ne 5
3aB. kadenpoit A.C. XapueHko

PaGouas nporpamma ogoOpena metoauueckoi komuccueir UMMuM
03.03.2021 r. mpotokoma Ne 4

[Ipeacenarens A.C. CaBuHOB
PaGouas mporpamma cocraBieHa:
noteHT kapeapst MuXT, kana. XuM. HayK C.A. KpsuioBa
Penensenrt:
Benymmii  cnemmanuct  HTL TAAIl [MAO MMK |, kaHx. TexH. Hayk

E.H. Crenanos




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM rofy Ha 3aceqaHuu Kadeapsl MeTamTypruu 1 XUMHUECKUX TEXHOJIOTHI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yu4eOHOM ToJly Ha 3aceaHuu Kapeapsl MeTauTypriui 1 XUMUYECKIX TeXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeETauTypriud U XAMHUYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqaHuu Kapeapbl MeTaluTyprui ¥ XUMHUYECKUX TEXHOJIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3acefaHuu Kapeapsl MeTauTypriud i XUMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

- pa3BUTHE y  CTYyJEHTOB CIIOCOOHOCTH  TPOHHUKATh B CYLTHOCTh
XUMHUKO-TEXHOJIOTMUECKUX IPOIECCOB, pacCMaTpPUBaTh MX BO B3aMMOCBS3U JI YIPABIICHUS
KauyeCTBOM XMMHUYECKOH MPO-ITyKIUH, IPEAYIPEKICHHUSI U yCTpaHeHHs Opaka, yMEHHS TPaMOTHO
OIICHUBATH PabOTy CUCTEM KOJIOTMYECKOTO YIPABICHUS MIPEANPUATUEM, a TAKKE MIPU PEILICHUU
JIpYTuX 3aaa4 Oyayiieit npodeccruoHalbHON eI TEbHOCTH.

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:

duzuka

Maremartuka

OO6m1ast ¥ HEOpraHMYECKask XUMHUS

Hctopust XuMHUHM U XUMAYECKON TEXHOJIOTHH

BBenenue B HanpaBiieHue

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYECHUHW TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI 17151 U3YYCHUS] JUCIUILITUH/TPAKTHK:

[Iporniecchl u anmapaThl XUMUYECKON TEXHOJIOTHH

Opranunueckasi XUMUs

Teopernyeckre 0OCHOBbI XMMHUUYECKOM TEXHOJOTHUH TOILIMBA U YTJIEPOIHBIX MAaTEPHAJIOB

MaccooOMeHHbIE TPOLECChl XUMUYECKON TEXHOJIOTUN

W3Bneuenne u nepepaboTka XUMHUUECKUX MPOTYKTOB KOKCOBaHMS
XHUMHUUYECKast TEXHOJIOTUS TOIUIMBA U YIJIEPOAHBIX MATEPUAIIOB
XuMuyeckasi TEXHOJIOTHSI He()TH U BBICOKOMOJIEKYJISIPHBIX COETMHEHU I
XHUMHUUYECKHUE PEAKTOPBI

3 KomnereHunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHMIUIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4YeHUs

B pesynbrare ocBoeHus mucuMiuidHbl (Moaynsi) «OOmmiasi XUMHUYECKass TEXHOJOTHS
oOyJaronuiicst ToKeH 0071a1aTh CIEeAYIONUMU KOMITETEHITUSIMU:

Kon nnnukaTtopa

I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

OIIK-4 Cnocoben obecrieunBaTh MpPOBEIEHUE TEXHOJIOTHYECKOTO IPOIEcca, HCIOJIb30BaTh
TEXHUUYECKHE CPEJICTBA JJIsl KOHTPOJIS TapaMeTPOB TEXHOJIOTHYECKOTI0 MPOIecca, CBONCTB ChIPbs
Y TOTOBOM IPOAYKIIMH, OCYILECTBIIATh N3MEHEHHUE TAPAMETPOB TEXHOJIOTUYECKOTO IIpoLecca IIPH
W3MEHEHUU CBOUCTB ChIPbs

OIlK-4.1 Omnpenensier TEXHUYECKHE CPEACTBa HA NPOU3BOJICTBE JIJs OOecreueHHs
TEXHOJIOTMYECKHUX ITPOIIECCOB

OIIK-4.2 OneHuBaeT W KOHTPOJHMpPYeT  mapamMeTpel U 3(PQPEeKTUBHOCTD
TEXHOJIOTHYECKUX IPOLIECCOB, CBOMCTBA ChIPbS M TOTOBOW MPOIAYKIUHU B
00JIaCTH XUMUYECKON TEXHOJIOTHH

OIIK-4.3 [IporHo3upyer M peryaupyer U3MEHEHHE MapaMeTpOB TEXHOJIOTHYECKUX

IIPOUECCOB B 3aBUCUMOCTH OT CBOMCTB CBIPpbi




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 21,6 akaj. 4acos:
— aynutopHas — 18 akaj. 4acos;

— BHeayIuTopHas — 3,6 akaJi. 4acoB

— caMocTosTenbHas pabora — 253,8 akan. 4acos;

— MOJTOTOBKA K dK3aMeHy — 12,6 akaj. yaca
— IMOATOTOBKA K 3a4éTy — 12,6 akay. yaca
dopma aTTeCTalNH - 3a4€T, SK3aMeH

AynutopHast s
KOHTaKTHas paboTa E 3 dopma TEKyIIEro
=
B aKaJl. yacax 2] Bu KOHTPOJISt
Pasnen/ Tema 2 (B axaj. uacax) = A . P Kon
> 3 © | camocTosTENBEHOM | yCIIEBaEMOCTH U
JUCLIATUINHBI R £ . | xomnereHuMK
o & padoThI MIPOMEKYTOYHOM
na6. | mpaxr. | € &
TIex. : 128 aTTecTalun
3aH. 3aH. | U &
1. Beenenue
CamocrosTensHOe
H3yueHHe yueOHOU
Y Hay4YHOU
1.1 OcHOBHBIE TOHATHS U v CobecenoBanue, OIIK-4.2,
2 10,25 5 JIUTEPATYPHI.
OTIpeeTIeHIISI TECTUPOBAHHE OIlK-4.3
[ToaroroBka k
cobeceI0BaHuIo,
TECTUPOBAHHIO,
HWroro no pazaeny 0,25 5
2. CplpbeBasi M dHEpreTHYecKas
nozcuctemsl XTC
CamocTosiTenbHOe
H3yUYeHHE yueOHOU
U Hay4yHOH
JUTEPaTyPBI. CobecenoBanue,
2.1 CrIpbeBast baza ITogroroBka k TECTUPOBaHHUE OIIK-4.1,
XUMHUYECKON 0,5 | 2/11 14,8 | cobecenoBanmuio, Jomanssist OIIK-4.2,
MIPOMBIII-JIEHHOCTH. TECTUPOBAHHUIO, KOHTPOJIbHAS OIlK-4.3
Brimonnenne pabo-Ta Nel
JOMAaIIHeH KOH-
TPOJILHOM paboTHI
Nel
2
CamocrosTenpHOE
u3y4yeHue yueOHoH
W Hay4HOU
JIUTEPATYPHI. CobecenoBanue,

. HepreTrieckas 0aza OJrOTOBKA K TECTUPOBaHHE -4.1,
22 D 6 I OIlK-4.1
XAMHUYECKOM 8 cobece10BaHMmIo, JlomarnHsis OI1K-4.2,
MPO-MBIIUICHHOCTH TECTUPOBAHHIO, KOHTPOJIbHAS OIIK-4.3

Brimonnenne pabo-Ta Nel
IOMAaIIHEH KOH-
TPOJILHOM paboThI
Nel
HWroro no pazneny 05 | 2/11 22,8




3. OO6mme
XHUMHYECKHUX MPOLIECCOB

3aKOHOMCPHOCTH

CamocrosTensHoe
H3yueHHe yueOHou
¥ HAyIHOH
JIUTEpPaTypBhL. CobecenoBanue,
31 Tepmomamuxa [Moaroroska k TECTUPOBAHHE OIIK-4.2,
XMMHECKIX TpeBpameHHii 0,5 |1/0,51 10 | cobecenoBanuio, Jomanusist OIK-4.3
TECTUPOBAHHIO, KOHTPOJIbHAS
Brimonnenne pabo-ta Nel
JIOMaIlIHeH KOH-
TPOJILHOM paboThI
Nel
CamocrosTenpHOe
n3ydeHue yueOHoH
U HAyIHON
JIUTEPATYPHI. CobecenoBanue,
IToaroroBka x TECTHPOBaHKE OIIK-4.1,
3.2 Kuneruka XTII 0,5 |1/0,51 18 cobeceI0BaHMIo, Jomarnnusis OIIK-4.2,
TECTHPOBAHHUIO, KOHTPOJIbHAS OIlK-4.3
Brimonnenue pabo-Ta Nel
JOMAaIIHEH KOH-
TPOJILHOM paboThI
Nel
Hroro mo pazneny 1 2/11 28
4. XUMHKO-TEXHOJIOTHIECKHE
cuctemsl ( XTC)
CamocrosTensHOe
H3yueHHe yueOHOU
U Hay4yHOH
JUTEPaTyPBI. CobecenoBanue,
ITogroroBka k TECTUPOBAHUE OIIK-4.1,
4.1 Monem XTC. THVHM 0,5 10 co0ece0BanMmIo, IIOMIE)U.HHHX OIIK-4.2,
TEXHOJIOTHIECKUX CBS3EH
TECTUPOBAHMUIO, KOHTPOJIbHAs OIIK-4.3
Brimonuenne pabo-ta Nel
JIOMaIHe KoH-
TPOJILHOM paboTHI
Nel
CamocrosTenpHOE
u3ydyeHue yueOHoi
W1 Hay4HOU
JIUTEPATYPHI. CobecenoBanue,
4.2 Pacuer XTC. ITogroroBka K TECTUPOBAHHE OIIK-4.1,
MarepuanbHblit u 0,25 40 | cobecenoBaHuIo, Jomamuss OI1K-4.2,
TEIUI0OBOH OanaHChl TECTUPOBAHMUIO, KOHTPOJIbHAS OIIK-4.3
Brimonnenne pabo-Ta Nel
JOMAIITHEH KOH-
TPOJILHOM paboTHI
Nel
Wroro no pazaeny 0,75 50
5. IIpombIIIeHHBIH KaTanus3
CamocrosTenpHOE
usydeHue yuaebnoi| CobecenoBanue,
¥ HAYIHOU TECTUPOBaHHE OIIK-4.1,
51 Karamutnueckue
CHCTEMbL 0,5 20 JIUTEPATYPHI. JloMarHss OI1K-4.2,
[MoaroroBka k KOHTPOJIbHAS OIIK-4.3
cobece]0BaHMIo, pabo-ta Ne2

TECTUPOBAHUIO




Uroro no pazaeny 0,5 | | 20 |
6. BaxkHeiime mpoOMBIIUICHHEIE
XHMHYECKUE TPOM3BOICTBA
CamocrosTenbHOE
H3yueHHe yueOHOn
Y Hay4HOU
6.1 TTpoH3BONICTEO JIUTEPATYPHI. CobecenoBanue,
AMMUAKA. Ouncrxa ITogroroBka k TECTUPOBaHHE OIIK-4.1,
15 2/11 36 cobecen0BaHMmIo, Jomarssist OIIK-4.2,
NPU-POJHOTO  Ta3a  OT
COpHHCTRIX COeHEHHH TECTHPOBAHMUIO, KOHTPOJIbHAs OIIK-4.3
BeinonHenue pabo-ta Ne2
JIOMAIIHEN KOH-
TPOJIBHOW PabOThI
Ne2
CamocrosTenbHOE
H3yueHHe yueOHOU
¥ HAyIHON
JUTEPATYyPHI. CobecenoBanue,
6.2 TipousBoCTEo IToaroroBka x TECTHPOBaHHE OIIK-4.1,
3,5 52 cobeceI0BaHMIo, Jlomanusist OIIK-4.2,
HEOPraHMYEeCKUX KUCIIOT
TECTHUPOBAHHUIO, KOHTPOJIbHAS OIlK-4.3
Brimonnenue pabo-ta Ne2
JOMAaIIHEH KOH-
TPOJILHOM paboThI
Ne2
CamocrosTenpHOe
u3ydeHue yueOHoi
¥ HAyIHON
JUTEPATYPHI. CobecenoBanue,
6.3 TIpomsBoCTEO coei 1 IToaroroBka x TECTHPOBaHKE OIIK-4.1,
. 2/0,5112/0,51| 40 | cobecemoBaHmuio, Jlomarusist OIIK-4.2,
MHHEpAJIbHBIX Y-J00peHUi
TECTUPOBAHUIO, KOHTPOJIbHAS OIlK-4.3
Beimonnenune pabo-ta Ne2
JOMAaIIHEH KOH-
TPOJILHOM paboThI
Ne2
HWroro no pazneny 5 [2/0,51]4/1,51| 128
Hroro 3a cemectp 8 |6/2,51|4/1,51|253,8 DK3aMeH,3auéT
Hrtoro no aucuuiiinHe 8 |6/2,51|4/1,51|253,8 3a4eT, SK3aMeH




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
JesITeIbHO-CTU Oy yIIEeTo CIeHUAINCTA.

Jlist TOCTHKEHHS TUTAHUPYEMBIX PEe3y/IbTaTOB OOYyUEHUS, B TUCIUIUIMHE «XUMHUCCKUE
PEaKTOPbI» UCHOIB3YIOTCS pa3IMYHbIe 00Pa30BATEIbHBIC TEXHOIOTUN:

1. TpaguuuonHele 0Opa3oBaTeNbHBIC TEXHOJOTUU: HMH(DOpPMAIMOHHAS — JICKIHUSA
NPaKTU-YECKUE 3aHATHUS.

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 TPAKTHYECKUX NpUMEpax, OOECIICUMBAIINX BO3MOXKHOCTh
Ka4eCTBEHHO BBITIOIHSTH MPO(ECCHOHANBHYIO AEITEIBHOCTb.

5. Pa3BuBaromue mnpoOJEMHO-OPHEHTUPOBAHHBIC TEXHOJOIHH, HAIPaBICHHBIC Ha
dopMu-poBaHME U pa3BUTHE TMPOOJIEMHOTO MBIIUICHHUS, MBICIUTEILHON aKTUBHOCTH,
CIOCOOHOCTH BH-JI€Th M (OPMYIIMPOBATH MPOOJIEMBI, BHIOMpPATh CHOCOOBI M CPEICTBA IS HX
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
yC-JIOBUH /7151 pa3BUTHS UX MHIUBUYAJIbHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTH B
yueOHOM Tmporiecce. JIMYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJOTHH OOYYSHHsS pean3yloTcsi B
pe-3yJibTaTe MHIMBUAYATbHOTO OOIEHHs IPenojaBaTeist U CTyACHTa.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXCcst
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. UrnarenkoB, B. U. O0mas xumudeckas TEXHOJOTHUS: TEOpHs, MPUMEPHI, 3aJa4u :
yuebHOe mocobue ajis akajeMudeckoro OakanmaBpuata / B. M. UrHarenkoB. — 2-¢ u3m1. —
Mocksa : M3narensctBo HOpaiit, 2019. — 195 c¢. — (bakanasp.Akanemuueckuit kypc). — ISBN
978-5-534-09222-6. — Texcrt : anexrponnsiii // IBC FOpaiit [caiit]. —



URL:https://urait.ru/viewer/obschaya-himicheskaya-tehnologiya-teoriya-primery-zadach
1-450986#page/1

2. CmupnHoB, A. H. Teoperndeckue OCHOBBI XMMHUKO-TEXHOJOTHUUYECKHX ITPOIIECCOB :
yuebHoe nocobue / A. H. Cmupnos, C. A. Kpsiiosa, B. . CeicoeB ; MI'TY. - MarHutoropcek :
MI'TY, 2018. - 1 saekrpon. ont. auck (CD-ROM). - 3ari. ¢ turyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcatalogues/1/1514
321/3515.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpoodsekT. - Tekcr
ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. 3arkeiim, A. 10. 3akreiim A. 0. OOmass XuUMHYECKass TEXHOIOTHS: BBEICHUE B
MOJICTTMPOBAHHE XUMUKO-TEXHOJIOTHIECKUX MPOIECCOB [ DIEKTPOHHBIH pecypc] : yued. mocobue /
A. 10. 3akreiim. - 3-e¢ m3x., nepepad. u jgomn. - Mocksa : Jloroc, 2012. - 304 c. - (HoBas
yHuBepcuTeTckas oubmmoreka). - ISBN 978-5-98704-497-1. - Tekct : snekTpoHHbIA. - URL:
https://znanium.com/catalog/product/468690 (mata obparenus: 06.09.2020). — Pexxum nocryma:
O TIOJITUCKE

2. Komenea, M. K. OOmas xumuyeckass TEXHOJOTHS B TpUMeEpax, J1a0OpaTOPHBIX

paborax, 3amga4ax u Tectax . ydeOHoe mocobue / M. K. KoreneBa. — 2-¢ u3j., nepepad. —
Mocksa : UTH®PA-M, 2020. — 210 c. — (Beicmee obpa3oBanue: bakamaBpuar). - ISBN
978-5-16-014977-6. - Tekcr : 3JICKTPOHHBIN. - URL:

https://znanium.com/catalog/product/1013714 (nata oopamenus: 06.09.2020). — Pexxum nocryma:
10 TTOJIIUCKE.

3. CmupHoB, A. H. TIpon3BoACTBO XUMUYECKUX MPOJAYKTOB : yueOHOe mocodue. U. 1/ A.
H. Cmupnos, C. A. KpsuioBa, B. U. CricoeB ; MI'TY. - Maruurtoropck : MI'TY, 2018. - 1
DIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3663.pdf&show=dcatalogues/1/1526
324/3663.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpoodwbekT. - Tekcr
ANIEKTPOHHBIN. - CBefieHus 1ocTynHbl Takke Ha CD-ROM.

4. CmupHoB, A. H. I'eteporeHHble XUMHUYECKHE MpoIecchl : ydeOHoe mocooue / A. H.
CwmupHos, C. A. KpsutoBa, B. 1. Ceicoes ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 snekTpoH.
OIIT. TICK (CD-ROM). - 3ar. c TUTYIL. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=67.pdf&show=dcatalogues/1/113004
6/67.pdf&view=true (mara oopamenus: 04.10.2019). - MakpooObeKT. - TEKCT : 3ACKTPOHHBIMH. -
Csenenus noctynusl Takxke Ha CD-ROM.

5. CmupHOB, A. H. Xumunueckue peakTopbl. | OMOreHHBIH M30TEPMHUECKUI IpoIecc :
ydaeonoe mocobue / A. H. Cmupros, C. A. Kpsutosa, B. 1. CeicoeB ; MI'TY. - MarHuToropck :
MI'TY, 2016. - 1 snektpon. ont. auck (CD-ROM). - 3arm. ¢ tutyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=70.pdf&show=dcatalogues/1/113034
5/70.pdf&view=true (mata obpamienus: 04.10.2019). - MakpooOBeKT. - TEKCT : 371€K-TPOHHBIH. -
Ceenenus noctynusl Takxe Ha CD-ROM.

6. KpeutoBa, C. A. O0riast xumu4eckast TexHoJorus : yueonoe mocodue / C. A. Kpsiiosa,
P. H. AGapaxmanos, U. B. [Tonypko ; MI'TY. - Maraurtoropck : MI'TVY, 2017. - 1 3neKTpoH. OmT.
TICK (CD-ROM). - 3arin. c TUTYIL. DKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=26.pdf&show=dcatalogues/1/113909
8/26.pdf&view=true (nara oopamenus: 04.10.2019). - MakpooOBeKT. - TEKCT : JIeK-TPOHHBIH. -
Ceenenus noctynusl Takxe Ha CD-ROM.

7. KpbioBa, C. A. BBenenue B aHaiu3 U CUHTE3 XUMHUKO-TEXHOJOTUYECKUX CUCTEM !
yueOHoe ocooue / C. A. Kpeuosa ; MI'TY. - Maraurtoropek : MI'TY, 2016. - 1 snekTpoH. onr.
JTCK (CD-ROM). - 3arin. c TUTYIL 9KpaHa. - URL:
https://magtu. mformsystema ru/uploader/fileUpload?name=25.pdf&show=dcatalogues/1/113146
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(mata oopamenus: 04.10.2019). - MakpooObekT. - TekcT : 3neK-TpOoHHBIN. - CBECHHS JOCTYITHBI
takke Ha CD-ROM.

8. OO0mas XxuMHUECKasi TEXHOJIOTUS: YUeOHMK Ui BY30B : B 2-X 4. Y. 2. Baxueiimue
xumuye-ckue npousBojactsa / [U. I1. MyxieHos, A. 5I. ABepOyx, 1. A.

Ky3nenor u ap.] ; mox pea. W. I1. MyxneHosa. - 4-e uz., nepepad. u JOIL. ; CTEP. U3 -
Mocksa : Anbsiac, 2018. - 261 c. @ wi., Ta0m., cxemsl, Tpad., Auarp., 3CKu3bl. - Jlomn. M-BoM BBICII.
u cpen. crient. oop. - ISBN 978-5-903034-79-6. - Tekcr :HenmocpeACTBEHHBIN. 12 mIT.

9. beckor B.C. Obmas xumudeckas TexHojorusi: YueOHuk ams By30B./B.C. beckos .- M.:
UKI] «Axkamemkuura», 2005.-452c. 6 wn., Tadm- ISBN 5-94628-150-X. - Tekcr
:HenocpeacTBeHHbIH. 10 3K3

10. Tumodeer B.C. IIpuHOHMIBI TEXHOJOTMM OCHOBHOTO OPraHUYECKOTO U
HEe(TEXMMHUUYECKOTO CHHTEe3a . yueOHOe mocoOue AJii BY30B IO HampaBlieHUI0 "XHUMHUYEcKas
TEXHOJOTHSl U OHO-TeXHOJOrus" W HalpaBleHUIO "XHMMHUYECKass TEXHOJOTUS OpPraHWYECKUX
Berect U Tor-Ba" / B. C. Tumodees, JI. A. CepadhumoB. — 2-¢ u3., nepepad . — M. : Boicias
mkoia, 2003 . — 536 c. - ISBN 5-06-004267-7 . - Texct :HenocpencTBeHHbid. 30 mT

11. Xumuueckas TEXHOJIOTHS HEOPTraHUYECKUX BEIIECTB | yueOHoe nocobue : B 2 kH. KH.
1/[T.T. Axmeros, P. T. I[lopbupsesa, JI. I'. Taiicun u ap.] ; mox pea. T. I'. AxmeroBa. - M. :
Bericmas mkona, 2002. - 688 c. : ui. - TekcT :HemocpencTBeHHbIH. 11 9k3

12. Xumuueckasi TEXHOJIOTHS HEOPTaHUIECKUX BEeUIecTB : yuyeOHoe mocoodue : B 2 kH. KH.
2/ [T.T. Axmeros, P. T. Ilopdupsesa, JI. I'. Taiicun u ap.] ; mox pea. T. I'. Axmerosa. - M. :
Beicmrast mkona, 2002. - 533 ¢. @ wi. - Tekcr :HemocpeacTBeHHbINA. 11 3K3.

13. Yopkenmopdp M. CoBpemeHHBIN KaTaau3 W XUMHUYECKas KUHETHKa @ [ydeOHOe
nocobue] / Y. Yopkenmopd, X. Haiimantceeapaiit ; nep. ¢ auri. B. U. Ponayruna. - 2-¢ usg. -
Honro-npynnsiii : Uatennext, 2013. - 503 c. : uin., Tadxn., rpad. - ISBN 978-5-91559-153-9. -
Texcr :HemocpeacTBeHHbIN. 10 9K3

B) MeTtoguyeckue ykazanus:

1. KpbuioBa, C. A. JlaGopaTopHblii NPaKTUKyM IO OOLIeH XMMHUYECKOH TEXHOJOTHH !
yuebnoe nocobue / C. A. Kpsiiosa, 3. U. Koctuna, U. B. [Tonypko ; MI'TY. - Marauroropck :
MI'TY, 2014. - 1 snmektpon. ont. auck (CD-ROM). - 3arm. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3627.pdf&show=dcatalogues/1/1121
367/3627.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpoodsekT. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

2. Ilonypko, U. B. [lonyyeHnne u cBOMCTBa CTEKJIOBHIHBIX (POC(HATHBIX KOMITO3UIUH !
npakti-kym / W. B. ITonypko, C. A. Kpsuiosa ; MI'TY. - Marauroropck : MI'TY, 2018. - 1
AIIEK-TPOH. OIIT. JTUCK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3680.pdf&show=dcatalogues/1/1527
102/3680.pdf&view=true (mara ooOpamenus: 04.10.2019). - MakpooObekr. - Tekcr
AJIEKTPOHHBIN. - CBeleHus nocTynHbI Takke Ha CD-ROM.

3. Teopernueckue OCHOBBI XMMHUYECKON TexHOIOruu: yued. mocobue /A.H. CmupHOB,
C.A. Kprinosa, B.1. CeicoeB. Marauroropck: M3n-Bo Marautoropck. roc. TexH. yH-ta um. ['.1.
Hocoga, 2018. 61 c. - TekcT :HemocpeICTBEHHBIH.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:



IIporpammHoe o0ecnieuenne

Haunmenopanue .
o Ne norosopa Cpox aeicTBus JIMLIEH3UU

MS Windows 7
Professional(uis  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (ms |-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpouHo
Professional
7Zip CBOOOIHO PacCIpOCTPaHIEMOE OECCPOYHO
FAR Manager CBOOOJIHO PACIIPOCTPAHIECMOE 0CCCPOUYHO

IIpodeccuonanbubie 6a3bl JTAHHBIX U HH)

OPMAIlHOHHBLIC CIIPABOYHLIC CUCTEMbBI

HazBanue kypca

CcrlUIKa

BHGKTpOHHa}I 621321 MNEPpUOANICCKUX I/IS,I[aHI/Iﬁ
East View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

Hanuonanpaas
WH(pOpMAIMOHHO-aHAJIMTUYECKAsE ~ CUCTEMa —
Poccuiickuii HMHACKC HAYYHOI'O ITUTHPOBAHMS

URL.: https://elibrary.ru/project_risc.asp

[Touckosas cuctema Akanemust Google (Google
Scholar)

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

Wndpopmannonnast cucrema - EnuHoe OKHO
JI0CTYIa K MHPOPMALIMOHHBIM pecypcaM

URL.: http://window.edu.ru/

OnekTpoHHble pecypcbl oubanoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

YHuBepcurerckass HHGOPMAIlMOHHASI CUCTEMa

https://uisrussia.msu.ru

POCCHA

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTLITHHBI (MOILYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:




Y4eOHble ayTUTOPUH JUIS TIPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA
MynsTuMeanHbIE CPEeICTBA XPaHEHUS, TIepeau U MPeCTaBIeHUs HHPOPMAIIHH.

VYdeOHast aynmuTOpHsl UIsl IPOBEJCHUS MPAKTHYECKUX 3aHATHMA, 3aHATHH CEMUHApPCKOTO
THIIA, TPYIIOBBIX ¥ WHAUBUIYaIbHBIX KOHCYJIBTAlUi, TEKYIIEro KOHTPOJIS U MPOMEXKYTOYHOM
arrectanuu J{ocka, yaeOHbBIE CTOJBI, CTYIIbS

VYuebHas ayaAuTOpus IS IPOBEACHUS 1a00paTOPHBIX paboT:

Xumuueckas 1a0opaTopus.

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.

VYuebHas ayaAuTOpUs IS IPOBEACHHUS 1a00paTOPHBIX paboT:

JlaGoparopus TEXHOJIOTHUHU TOILUIUBA

AxBamuctuiuiatop, Anmapar CanoXHUKOBA C KOMIBIOTEPOM, IUIACTOMETPUUYCCKUN
ammapat, Ui onpezaeneHus crnekaemoctd TI'M, Beckl nabopar.kBaapataeie BJIKT-500,
Onekrpodorokonopumerp KOK-3-01, Hlkad cymmnbneiii, 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

[Tomemienuss s XpaHeHUsT U HPOGMIAKTUYECKOr0 OOCIYKHMBaHUS  y4yeOHOro
o0opynoBanus Ctenaxu s XpaHeHHs 000py10BaHUS

Metoanueckast TuTepaTypa A yueOHbIX 3aHATUI

Xumuyeckas mocyia

WHCTpyMEHTBl Il pPeMOHTa M MNPO(UIAKTUYECKOTO OOCIYXHBaHHUA y4eOHOTro
000opyI0BaHUS



Ipuioxkenne 1

Y4eOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSAITEIbHOM PadoThl 00y4ar0IUXCs

IIpumepsl pacUeTHBIX 3aJaHUMN:
Pacuem pacxoonvix koIgpgpuyuenmos

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

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

Pemenne: [Tomygerre TiO, WIET IO CIETYFOIINM PEAKIIHSIM:

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 coneprxanue Ti B UMCTOM HIIbMEHHUTE:
1 moms FeTiO, -1 moms Ti
WK 152 xr FeTiO,-48 xr Ti

o (Ti)= 1‘;—82 100 = 31,5%

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

Haiinem conepsxanue FeTiO, B pyze:
31,5-100%
24,3—x , x=78%
3Hauut, Fe, O, B pyze conepxurcs 100 — 78 = 22%.
Pacxon FeTIO , s mommyuenws 1 1 TiO , o peaxtmsM (1) - (3) cocraBiseT:
1 xmomb FeTiO,; - 1 kmoms 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 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.
Tepmoounamuxa u kunemuxa XTIl

1. [{nst peakiun A =C +2 D paccuuTaiite cOCTaB peakIIMOHHON CMeCcH, eClIn
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, BEIXOISIINUN U3 KOJIOHHBL, uMeeT coctaB (00.%): NH3-17,0;
N,—11,0; Hy— 72,0. PaccunraTts cootnomenue N, : Hy B ncxoaHoii 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
aktuBamu By = 5-10* k/Dk/Monbs 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 KaTaTUTUYECKON peakuu M0 CPaBHEHUIO 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.

C HpI/IMepaMI/I BBIITOJTHCHU A pvaGTHBIX 33}13HHI>1 MOXHO O3HAKOMUTBHCA IIO yLIe6HI)IM
IOCOOUSIM

1. OOmas xumuueckas Texnonorus: yued. mocooue / C.A KposutoBa, P.H. Abnpaxmanos, 1.B.
[Tonypko. Maruutoropck: M3n-so Maruurtoropck. roc. Texs. yu-ta uMm. I'.11. Hocosa, 2016.
87 c.

OO0mas xumu4eckasi Texnosaorus : yueonoe nocodue / C. A. Kpouiosa, P. H. AGapaxmaHos,
H. B. Tlonypko ; MI'TVY. - Marautoropck : MI'TY, 2017. - 1 anekTpoH. onT. JucK
(CD-ROM). - Pexxum goctyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=26.pdf&show=dcatalogues/1/113
9098/26.pdf&view=true . - MakpooOBEKT.

2. TeopeTwdeckne OCHOBBI XHMHKO-TEXHOJIOTHYECKUX TIPOIECCOB [DIEKTPOHHBIN pecypc:
yue6. mocobme / A.H. CwmmpuoB, C.A. KpsuioBa, B.M. CeicoeB. @ ®I'BOY BO
«MarHuTOropckuil rocyJ1apCTBEHHbIM TeXHHMUYecKkuil yHuBepcureT uMm. .M. HocoBa». —
DneKTpoH. TeKkcToBbIe AaH. 2,81 M0). — Maruutoropck : ®I'BOY BO «MI'TVY», 2018. ISBN
978-5-9967-1095-9.

TeopeTnueckre OCHOBBI XUMHKO-TEXHOJIOTHUECKUX MPOLECCOB [ DNEKTPOHHBIHN pecypc] :
yuebHoe nocodue / A. H. Cmupnos, C. A. Kpsuiosa, B. U. Ceicoes ; MI'TY. - Marauroropck
: MI'TY, 2018. - 1 anektpon. ont. auck (CD-ROM). - Pexxum nocryna:


https://magtu.informsystema.ru/uploader/fileUpload?name=26.pdf&show=dcatalogues/1/1139098/26.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=26.pdf&show=dcatalogues/1/1139098/26.pdf&view=true

ok wn

10.

11.
12.
13.

14.
15.

16.

17.
18.
19.
20.
21,
22,
23.

24,
25.

https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcataloques/1/1
514321/3515.pdf&view=true . - MakpooosekT. - ISBN 978-5-9967-1095-9.

TeopeTnueckre OCHOBBI XUMHUYECKOH TexHosoruu [Tekcer]: yue6. mocodbue /A.-H. CMUpHOB,
C.A. Kpbuioa, B.. CeicoeB. Marnutoropck: M31-B0 MarHuToropck. roc. TeXH. yH-Ta UM.
I''1. Hocosa, 2018. 61 c.

[TpumepHnbie TemMbl pedepaTos

Knaccugukarus npoayKToB XUMHUYECKOM MPOMBIIIUIEHHOCTH, OTXO/1bI Ipou3BoCTBa. [loTepu
u 6opp0a ¢ HUMU
TBepi0e TOIUINBO KaK ChIPbE I XUMUUECKOHN IIepepabOTKu. YTIeXuMus

CrouHble BOJbI XMMUYECKUX NTPOU3BOACTB. CrIOCOOBI OUUCTKH CTOYHBIX BOJI.
OU3UKO-XUMUYECKUE CIOCOOBI YMSTYeHUs BOIbL. DUITBTPEL.
Buapl 1 HICTOYHMKY SHEPTUH, UCIIOJIB3YEMBIE B XUMUUYECKUX IIPOM3BOJICTBEHHBIX ITPOLIECCAX
KoHnenuys mnoiHoro MCnosib30BaHUs SHEPreTHUECKUX PECypCOB. DHEPrOTEXHOJIOTUYECKHE
CHUCTEMBI
OOGoramenue coeipbs. [paBUTAIMOHHOE oOOOTalIeHHe. DJIEKTPOMArHWUTHOE OOOTaICHHE.
Cy1HoCTh, IBHKYIINE CUIIbI, 0cOOeHHOCTH. [Ipumepsl npumenenus. O0opyoBaHue.
IIpuMeHeHne 3aKOHA ACHCTBYIOIIMX MAacC I OIMCAaHUs PAaBHOBECHS B TEXHOJOTMYECKHX
npoueccax. IIpumepsr.
[IpombinieHHbie KaTanuzaTopbl. O030p.
ITpoMbIlIeHHBIN KaTajus. CymHocTs U BU/JIBI KaTanausa
(OKHCIUTENbHO-BOCCTAHOBUTEIbHBIN, KHCIOTHO-OCHOBHOM, LIEMTHON MEXaHU3MBbI KaTaJlu3a).
J'ereporennslii karanus. [I[pomoTupoBanue U OTpaBIIEHUE KaTalIU3aTOPOB.
ArnmnaparypHoe oopmiIeHHE KaTAIUTUIECKUX MTPOLIECCOB.
VYCTpoiicTBO KOHTAKTHOrO y3j1a M abCcOpOIMOHHOM ammapaTypsl B MPOU3BOJACTBE CEPHOM
KHCJIOTBI
MuHepanbHbI€ COJIU B CETLCKOM X03HCTBE. MUHEpaibHble yT00pEHUs U UX KJIaCCH(PUKAIIUSL.
[Tpou3BoacTBO KaMUHBIX cojiell. OCHOBHBIE NMPOLIECCHI MOMYYEHHsI XJIOPUCTOrO Kalus U3
CUJIbBHUHTA.
Metonpl  ynydllleHHs CBOMCTB  yIOOpEeHMiI: TpaHyJIMpOBaHUE, KOHIIEHTPHUPOBAHUE,
KaIlCyJINPOBAaHUE U JIp.
ITpou3BOACTBO XJIOpaA U LIECIOYH.
[TpousBoncTBO cynepdocdara
CuHTe3bl Ha OCHOBE OKHCH yriiepoJia. [[pombliIeHHbIE HCTOUHUKH OKUCH YTJIEPOJa.
IIpou3BOACTBO METaHOJIA
OcHOBHBIEC HAaNIPaBJICHUS IPUMEHEHUS JIEKTPOXUMHUYECKUX ITPOU3BOJICTB
IIpou3BOACTBO KOKCA.
TpebGoBaHMsI XMMUYECKOTO MAIIMHOCTPOEHUS K MaTepraliaM Jiisl U3rOTOBJICHUS annapaTypsl
(MeXaHWYEeCKOH MPOYHOCTH, TEPMUUECKON YCTOMUUBOCTH, XUMHUYECKON CTOMKOCTH)
DKoJjoru4yeckue npooaeMbl XUMUYECKUX MPOU3BOJICTB U X PELICHUS
OcHOBHBIE HaNpPaBIEHUS PAa3BUTHS XUMUYECKONW TEXHOIOTHH

HpI/I HU3YUCHUHU TCXHOJIOTMHU OCHOBHBIX XHMHUUYCCKHUX TMPOAYKTOB JTOJIKHBI OBITh

PacCMOTPEHBI CIEYIOIINE BOMPOCHI:

- CBOICTBa MOJy4yaeMOro MPOJYKTa, €ro HapOAHOXO3SHCTBEHHOE 3HAUY€HHE, MAaCIHITaObl

IMPONU3BOACTBA

- HICTOYHUKHU U XapaKTEPUCTHKA IepepadbaThiBaEMOr0 ChIPhS;

- IPOMBIIIJICHHBIC CIIOCOOBI MOJIYYCHHA


https://magtu.informsystema.ru/uploader/fileUpload?name=3515.pdf&show=dcatalogues/1/1514321/3515.pdf&view=true
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- (U3UKO-XMMUYECKHE OCHOBBI IMpoiiecca (CTEMEeHb MPEBPaIleHUs, CTEXUOMETPUIECKUE U
KMHETUYECKHE 3aKOHOMEPHOCTH )

- OCHOBHBIC TCXHOJIOTHYECKHUEC ITapaMETPHI ITpoLecca
- 000CHOBaHUE BBI60pa TEXHOJIOTMYSCKOMN CXEMEI U €€ HO,I[pO6HOC OIIMCaHHC,
- afmnapaTypHbIC pCHICHUA OTACIBHBIX Y3JI0B B paCCMAaTpUBacMOM IIPOMU3BOJCTBE

- OTXOJbl MPOM3BOJACTBA, BO3MOXXHOCTH W3 HWCIIOJIB30BAHUS MM YTHIM3ALUHU, PEIICHUE
po0IIeM 3KOJIOTHIECKOi 0e30ITacCHOCTH POU3BO/ICTBA.



Ipuioxkenne 2

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

a) HHaHpreMLIe pe3yJabTaThbl Oﬁy‘leHI/IH H OLCHOYHLIC CpeaACTBA AJIsI IPOBCACHUS l'[pOMe)KyTO‘lH()ﬁ arrecranmm.

Kon
HWHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIXKCHUA KOMIICTCHIIU

OneHouHbIE CpeCTBA

OIIK-4: Cnoco0en oOecnedyuBaTh NpPOBeAeHHE TEXHOJOTMYECKOr0 IPoOUecca, HCIOJIb30BaTh TEXHHMYECKHE CPeACTBAa Jsi 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/IOBaHKE, UCTIONB3YEMOE B TOM IPOU3BOJICTBE.

— CocTaBbTe XMMHYECKYIO U (YHKIIMOHATBHYIO CXEMBI MPOU3BOJICTBA CEPHON KHUCIOTHI
KOHTAaKTHBIM METOJIOM. Bhienure moacuctemy oOxura xomuenana. HasoBure ocHOBHOE
000pyI0BaHKE, UCTIONIH3YEMOE TSl OUMCTKU 00KHUTOBOTO raza
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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
00J1aCTH XMMHUYECKON TEXHOJIOIHHU

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

Kakoii 06beM 3aHuMaeT kuciopoa maccoit 8 r mpu 28 0C u gaBienuun 744 MM pr. CT.?
DHTaNbINUS peakluu HeuTpaiu3anuu ammuaka 52,5%-Hoi a3zoTHOM kucimoto AH =
—106,09 xJx/Monb. Onpenenure, CKOJIBLKO BOABI MOXKET HCIAPUTHCS 33 CYET TETIOTHI

peaknuu HerTpanu3anuu 212,5kr aMMmuaka. DHTaIbIKA napoodpazoBaHus Boasl AH = —
2684 xJIx/xKr.

OrnpenenmTh pacxo ChIpbsi (MOBapeHHAs COJb, KYIIOPOCHOE MAcio) Juisi Tpou3BoiacTBa 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

CocraBuTh MaTepHAIBHBIA OalaHC  Tporecca CKUTaHus | T CepOCOIEPIKAIEro ChIPhs
KHCII0pOZIoM Bo3ztyxa. CeIpbe comep T, (Mac. tom ): S -0,99, H,0O - 0,06, 30ma—0,04.

OO6ocHyiiTe BBHIOOP YCIOBUI MpoOIlecca KOHBEPCUU METaHa BOJSHBIM MapoM (J1aBleHUE,
TEeMIepaTypa, COCTaB PEAKIIMOHHOMN cMecH ).

OIIK-4.3

[IporHo3upyer © perynupyeT HW3MEHEHHE
[apaMeTpPOB TEXHOJIOTMYECKUX IIPOLIECCOB 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.

Borunciaute BpeMEHHYIO KECTKOCTh BOJbI, 3Has, uTo B 250 11 ee coxepxkurcs 202,5 r
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OneHouHble CpeaCcTBa

Ca(HCOy),.
— MHcnonssys npunmun Jle-IllaTense NpemiokuTe CHOCOObI YBEIUYEHHsS PaBHOBECHOM
CTCIICHU MPEBPAIICHUSA IIPU IIPOTCKAHUU PCAKIINN .
o CO+ HEGTCU2+H}+Q; C‘?[.IIU:C‘*HifH?___Qp‘
Hanwnmmre BBIPAKCHUC IJI1 KOHCTAHTBI PABHOBCCHA.

— Kakue mnpeumyiiecTBa uUMeEET cXeMa MPOU3BOJACTBA A30THOW KHUCIOTHI HpPH JIBYX
JABJICHUAX (PUC.) IO CPAaBHEHHUIO CO CXEMOM MPHU €TUHOM JaBJICHUN?

Boagyx

H,0

P =045 MIla

Hurpo3nsle Orxopsaume

— T'a3bl

2 | Fasw I;. 4

— IIpou3BoacTBO aMMuaka U3 MPUPOTHOIO I'a3a MOKHO MPEICTABUTh XUMUYECKON CXEMOM:
CH, + 2H,0= CO, + 4H,

3H,+N, = 2NH,

Wi CYMMapHBIM ypaBHEHHEM
3CH, +6H,0+4N, = 3CO, +8NHj,.

Teopernueckun Ha mnpomsBojacTtBO IT NH3; Heobxommmo 3atparuth 494 ™M

MPUPOAHOro raza (MeraHa). PeanbHblll pacXoAHbli KO3()(PHUIMEHT COCTaBIISIET
6onee 1000 m°/1T NH3;. Ha3oBuTe BO3MOXKHBIE MPUYUHBI JOMOJIHUTEIHHOTO

o

o

3
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pacxoga MpupoaHOro rasa.

— Kak Bnuser naBnenue Ha caxkeoOpazoBanue B peakiun CO + H,= C,; + H,O ?
— IIpouecc ocymiecTBiseTcs ¢ MPOTEKaHHUEM MIPOCTOW OOpaTUMOM peakluu MEePBOTO
k;
AT R
opsiiKa ks )
3aBUCHMOCTh cmenenu npeepaujenus x(t) npu temmeparypax 71 u 1,>T; i 3HIO-
TEPMUYECKOU M PK30TepMUUecKoi peakiuii B peaktope B (unmm UC-m) npencrasnena

Ha puc.

snoo- (T5)

IITPUXOBLIMH JIMHUSAMH I0KA3aHbI PABHOBECHbIE CTENEHH NPEBPAIEHHsT X,
JJISl TeX 7Ke YCJIOBHH

Kakoit TemmeparypHblii pexuM OydeT ONTHUMAalbHBIM JUIs oOecredeHus
MaKCUMaJbHOW  HMHTEHCHMBHOCTM  TIpollecca € JK30TEpPMHUYECKOH U
SHJOTEPMHUUYECKOHN peakuuen?
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OneHouHble CpeaCcTBa




0) Ilopsimoxk mnpoBedeHUs] TNPOMEKYTOYHON AaTTeCTAIlMU, I[OKA3aTeJIM M KPHUTEPHH
OLlCHUBAHMUSL:

[TpoMexxyTouHass aTTecTanus Mo JuciuiuHe «OOIas XUMHUYecKas TEXHOJOTHs» BKIIIOYACT
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 00YUAIOIIUMUCS 3HAHUH, U
NPaKTUYECKHE 3a/laHusl, BBIABISIONINE CTENEeHb C(POPMUPOBAHHOCTH YMEHUH W BIaJCHHIA,
npoBoauTcs B popme 3aueta (2 Kypc) u 9k3amena (2 Kype).

3ageT 110 ,HaHHOﬁ JUCHUIINIMHE IIPOBOJUTCA B YCTHOﬁ (bopMe 10 BOIIpOCaM U3 CIIMCKaA,
JOBEACHHOI'O 10 CBEACHHA CTYACHTOB, BOIIPOC MOXKET COACPKATH HeOO0JIBIII0E IMPaKTHYECKOC
3aJaHuc.

IMoka3aTeu U KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

— OICHKY <«Ga4YTE€HO0» CTYJACHT IOJYy4Yac€T, €CJIM MOXKET IIOKa3aTb 3HAHUA Ha YPOBHE
BOCIIPOU3BCIACHHUA U 00BsCHEHHS I/IH(bopMaI_lI/II/I, HWHTCJUICKTYAJIbHBIC HABBIKHU PCIICHUS MMPOCTHIX
3aa4, MOXKET OaThb OLICHKY HPCHHO)KCHHOﬁ CUTyalluu.

— OLCHKY «HE€3aYTEHO0>» CTYACHT II0JY4ac€T, €CJIM HE MOKET IMOKAa3aTb 3HAHUA Ha YPOBHE
BOCIIPOU3BCIACHHUA U 00BACHEHUS I/IH(bOpMaI_II/II/I, HE MOJKCT ITOKa3aThb UHTCIICKTYAJIbHBIC HABbIKU
pemicHus NpOCThIX 3a/ia4, AaTb OLICHKY npez(noxceHHoﬁ CUTYyalluH.

DK3aMeH 10 JaHHOW JUCHMILIMHE IPOBOJUTCS B YCTHOHN (popMe O SK3aMEHAIlMOHHBIM OuiieTaMm,
KQKIBIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OAHO IMPAKTHUYECKOE 3a/1aHHUE.

IToxa3zatenu u KPUHTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLEHKY «OTJM4HO» (5 O0amioB) —oOyyaroluiicss AEMOHCTPUPYET BBICOKHIl YpPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIUH, BBICOKUN YypOBEHb 3HAHUN HE TOJBKO Ha YpPOBHE
BOCIPOM3BECHUS U OOBSCHEHHS] MHQOpPMAIMHM, HO M HMHTEJUIEKTYalbHbIE HABBIKM DPELICHUS
npo0JieM U 3a71a4:

® JacTCia KOMIIJICKCHAA OIICHKa npezmoxceHHoﬁ CUTyalluu,

¢ JCMOHCTPHUPYIOTCA FJ'IY6OKI/IC SHAaHUA TCOPETHUYCCKOI'O Marcpuajla U YMCHHC HX
MMPUMCHSATD,

® [IOCJICOO0BATCIIBHOC, MPABUJIBHOC BBIMOJIHEHUEC BCEX MPAKTUYCCKUX SaﬂaHHﬁ;

¢ YMCHHC 000CHOBAHHO M3JIaraTh CBOU MBICJIM, AC€JIaTh HeO6XOI[I/IMBIe BBIBOJbI.

— Ha OLEHKY «xopomo» (4 Oamna) — oOydarouiuiics JEMOHCTPUPYET CpPeIHHMH YpPOBEHb
c(hOpMHUPOBAHHOCTH KOMITETEHIINH:

® JacTCsa KOMIIJICKCHasA OIICHKa HpG}IJ'IO)KGHHOfI CUTyalllH,

® JNCMOHCTPHUPYIOTCA AOCTATOYHBIC 3HAHUA TCOPECTUYCCKOTO MaTe€puala 1 YMCHHUEC UX
MMPUMCHATH, HO JOIMYCKAOTCA HC3HAYUTCIIbHBIC OIJ_II/I6I(I/I, HCTOYHOCTH

®  BBIIIOJIHCHUEC BCCX MPAKTHYCCKHUX 3az[aH1/1171; BO3MOHbBI CIAWHHNYHBIC OH_II/I6KI/I,
HCITPABIISICMBIC CAMHM CTYJCHTOM ITOCJIC 3aMCYAHUA IIPEIIOJaBaTCIIA;

® 3aTPpYAHCHHUA IMPU AHATUTUUYCCKUX OIICpaluiax, MCPCHOCC 3HAaHUI U YMGHI/If/'I Ha



HOBBIC, HCCTAHAAPTHLIC CUTYyallUuU.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIBHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
ypOBEHb C(HOPMHUPOBAHHOCTH KOMITETECHIIUHA:

® 3aTPyIHEHUS C KOMIUIEKCHOM OLIEHKOH NPEIJIOKEHHON CUTYyalllH;

® HEMOJHOE TeopeTHYecKoe OOOCHOBaHWE, TpeOyrollee HaBOASIIUX BOIPOCOB
IIpenoaaBaTels;

e  BBINOJHEHUE 3aJaHNUM IIPU ITOCKA3KE IIPENOJaBaTels;

e 3arpyaHEHHs B (OpPMYyIUPOBKE BHIBOIOB.

— Ha OIICHKY «HEYAOBJIETBOPHUTEIbHO» (2 Oanna) — 0OydYaroIMACSI JEMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUECKOro marepuana, AOMYCKAeT CYIIECTBEHHbIE OMIMOKH, He
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKH PEIICHHMSI MPOCTHIX 33]1a4.

— Ha OLCHKY «HEYAOBJICTBOPUTEILHO» (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 MHTCJUICKTYAJIbHBIC
HAaBbIKH PCHICHHA IIPOCTHIX 3a1a4 HCIIPpaBUJIbHAA OLICHKA Hpe,HHO)KeHHOﬁ CUTYyalluu,



