MUHUCTEPCTBO HAVKHU 1 BBICIIETO OBPA3OBAHMA
POCCHUMCKOHU ®EJTEPAITUA

denepaibHOE rocy1apcTBeHHOE GI0/UKeTHOE 00pa3oBaTebHOE yIpEekKIeHHE
BBICIIIEr0 00pa3oBaHUs
«MarauToropckuif rocy 1apCTBeHHbIN TeXHUYeckuii ynuBepcuter uMm. I'.1. Hocosa»

VYTBEPXJIAIO
/" weooJupekrop UMMuM
L w5 AJC. CaBuHOB

NG .£08.03.2021 .

N g2 w7

PABOYAS ITIPOI'PAMMA JTUCHUIIIMHBI (MOY JIST)

OBLAA XUMHYECKAA TEXHOJIOTUA

HarnpasiieHie MOATOTOBKH (CNEHATEHOCTD)
18.03.01 Xumuyeckast TEXHOJIOTHs

HanpasiieHHOCTS (IIpOQUITE/CrieHaTH3aIKs ) IIPOrpaMMBbI
XuMHYecKas TEXHOJIOTHS BEICOKOTEMIIEPATYPHBIX HEMETAJUIHYECKHX MaTepHaoB

VpoBeHs BbICLIEro 06pa3oBaHus - GakanaBpuar

®dopma 00yueHus
oYHas

Unctutyt/ hakynsrer  MHCTHTYT METATITYpPrHH, MAIIMHOCTPOEHHUS K MaTEPHaNoo6paboTKH

Kadempa « MeTajurypriui ¥ XUMHYECKHX TEXHOJIOTHI
Kypc 152
Cemectp 2,3

MaruuTtoropck

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:

?’umﬁ c eu% HTL[ TAAIl TMAO MMK , xaHg. TexH. Hayk

(/ E.H. Crenanos




MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

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

VYTBEPXJIALIO
Hupexrop UMMuM
A.C. CaBuHOB

03.03.2021 r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

OBHJAA XUMHYECKAA TEXHOJIOTHA

Hanpasnenue noaroToBku (CrenuagbHOCTD)
18.03.01 XumMuyeckast TEXHOJIOTUS

HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl
XuMUYecKasi TEXHOJIOTHS BRICOKOTEMIIEPATYPHBIX HEMETAUIMYECKUX MAaTEPHUAJIOB

VYpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu

Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI
Kypc 1,2
Cemectp 2,3

Maruauroropck

2021 ronx



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 Toly Ha 3aceaHuu Kapeapsl MeTamTyprui i XAMHUYEeCKUX TeXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM roly Ha 3acefaHuu Kadeapbl MeTamTypriui i XUMHYEeCKUX TEXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XUAMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3acemaHuu kapeapbl MeTauTyprui ¥ XUMHUYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii 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 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 THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

Juctumauaa OO0mmasi XuMUYecKasi TEXHOJIOTHSI BXOJUT B 0053aTeNIbyl0 4acTh y4eOHOTO
TTaHa 00pa30BaTeILHON MPOTPAMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI — HEoOXoauMmbl  3HaHWS  (YMEHHWs,  BJIAJICHUSA),
c(hopMUPOBaHHBIC B pE3Y/IbTaTe H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

Marematuka

OO6m1ast 1 HeOpraHMYEeCKask XUMHUSI

duzuka

BBenenue B HanpaBieHue

Hctopust XuMHUHM U XUMAYECKON TEXHOJIOTHHI

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

XHAMHYECKHUE PEAKTOPBI

[Iporniecchl u anmapaThl XUMUYECKON TEXHOJIOTHH

DU3UKO-XMMHYECKHE OCHOBBI METAJUIYPIHYECKHUX ITPOLECCOB

MaccooOMeHHBIE TPOIECChl XUMHUYECKON TEXHOJIOT U

TexHos0rrus OrHeynopoB

XuMUYecKasi TEXHOJIOTUSI BBICOKOTEMIIEPATYPHBIX HEMETAIUIMYECKUX MAaTEPUATIOB

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrare ocBoeHus mucuMiuidHbl (Moaynsi) «OOmmiasi XUMHUYECKass TEXHOJOTHS
oOyyaroImuiics JoKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSIMHU:

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

OIIK-4 CnocobeHn obecrnieunBaTh MPOBEACHHE TEXHOJIOTHYECKOTO IMPOIIECCa, HCIOIb30BaTh
TEXHUUYECKHE CPEJICTBA ISl KOHTPOJIS MapaMeTPOB TEXHOJIOTHIECKOTO MPOIECCa, CBONCTB ChIPhs
¥ TOTOBOU MTPOYKIIMH, OCYIIECTBIIATH N3MCHEHHE TTApaMETPOB TEXHOJIOTHIESCKOTO TIpoIecca MpH
M3MEHEHHHU CBOVMCTB ChIPbS

OIlK-4.1 Omnpenensier TEXHUYECKHE CPEACTBa HA NPOU3BOJICTBE JIJs OOecreueHHs
TEXHOJIOTUYECKUX IIPOLIECCOB
OIlK-4.2 OneHuBaeT W KOHTPOJUpYeT  mapameTpbl U 3(p¢PEeKTUBHOCTh

TEXHOJOTHYECKHUX IPOIIECCOB, CBOWCTBA CBHIPhS U TOTOBON MPOIYKIIMH B
00J1aCTH XUMHUYECKON TEXHOJIOTUH

OIIK-4.3 [IporHo3upyeT u peryaupyer M3MEHEHHE MapaMeTpOB TEXHOJOTHYECKUX
IIPOLIECCOB B 3aBUCUMOCTH OT CBOMCTB ChIPbS




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaa. 4acoB, B TOM
qyuce:
— KOHTaKkTHas padorta — 92,15 akan. 4acos:
— aynutopHas — 88 akaj. 4acoB;
— BHeaynutopHas — 4,15 akaz. yacos
— caMmocrosTenbHas padora — 160,15 akan. yacos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

<DopMa aTTeCTaluu - 3a4€T, 9K3aMCH

AynutopHast s
o | xonrakTHas pabora E 3 ®dopma TeKyILero
=
5 B aKaJ[. yacax 3] Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) = . p Kon
S 3 © | caMOCTOSITEeNbHOW | YCIIEBaEMOCTH H
JUCIUATIIAHBI 5 = . | xomneTeHIUMH
3 o & paboThI TIPOMEKYTOYHOH
1a6 mpakt. | 8
Jlek. : PakT. | =9 aTTecTaluH
3aH. 3aH. | O &
1. Beenenue
1.1 OcHOBHEIE TIOHATHS M IToaroroska
2 2 3 CobecenoBanue OIIK-4.2
ornpeJesieHHs co0eceI0BaHUIO0
Wroro no pazneny 2 3
2. CpIpbeBas U 3HEpreTHYecKas
noxacucreMsl XTC
CamocrosaTensHoe
u3y4yeHue yueOHoii| BricTymieHue Ha
W HaYYHOM ceMHHape
2.1 CrIpbeBast 6aza i pe
. JUTEPaTypBHI. BBITIOJTHEHHE OI1K-4.2,
XUMHAYECKOM 2 4/21 10
- Iloaroroska K pacueTHBIX OIIK-4.3
MPOMBIII-JICHHOCTH. .
NPaKTUYECKOMY 3a7aHui
3aHATHIO, 3auer
CEeMHHapy
2
CamocTrosaTensHoe
u3ydeHue yueOHoii| BricTymnenue Ha
W HayYHOM ceMHHape
2.2 Duepreruueckas 0Oaza e }; o BI)IHOJ]HC];I)-I y;e
XAMHAYECKOM 1 5 PaTypel. OIIK-4.2
- [TonrotoBka pacyeTHBIX
MPO-MBILUICHHOCTH .
MPaKTUYECKOMY 3a71a-HAH
3aHATHIO, 3auer
CEeMHHapy
Hroro no paspeny 3 421 15
3. OOmme 3aKOHOMEPHOCTH
XHMHUYECKUX MPOIECCOB
CaMocCTOsTENBHOE
M3y4YeHUE yueOHOM
v e BricTynnenue Ha
¥ HAYYHOU
3.1 TepmoanHaMuKa JINTEPATYPEI CeMH-Hape,
: p PATYPEL BBITIOJTHEHHE OI1K-4.2,
XAMHYECKHX 2 3 2/11 10 IToaroroBka k
N pacyeTHBIX OIlK-4.3
npeBpaicHn i MPAKTHYECKOMY .
3aaHHi
3aHATHIO,
3auer
CeMUHAapy
(KOJUIOKBHY-MY)




CamocrosTenpHOe
u3ydeHue yueOHoM

BricTynnenne Ha

¥ HAyIHOH
JUTEPATYypPhI CEMHTHADE,
’ BBINOJIHEHHE OIIK-4.2,
3.2 Kuneruka XTII 3 2/11 13 IMoaroroBka K
PaCUETHBIX OIIK-4.3
MIPaKTHYECKOMY o
3aJlaHUi
3aHATHIO,
3ager
CEeMUHapy
(KOJJTOKBHY-MY)
HUroro no pazaeny 6 421 23
4. XHWMHKO-TEXHOJOTHYECKHE
cucremsl ( XTC)
CamocrosTenpHOe
H3y4eHHEe yueOHOM
i yaes BricTynnenue Ha
1 HAYHHOH ceMH-Hape
4.1 Mogenn XTC. Tumsl NHTCPATYPHI. BLIHOJ'IHCiI/I’e OIK-4.1,
: A - 3 10,81 | 7 | MHoaroroska k OIK-4.2,
TEXHOJIOTHYECKUX CBA3EH pacueTHBIX
IPaKTUYECKOMY . OIIK-4.3
3a7aHui
3aHATHIO,
3ager
CeMHHapy
(KOJIJIOKBHY-MY)
Honroroska K BBITTOJTHEHHE
4.2 Pacuer XTC. MIPAKTHIECKOMY ACUCTHBIX OIlK-4.1,
MarepuanbHblit Hu 6/21 16 3aHSATHIO, P o OIIK-4.2,
. 3aIaHAH
TEIUIOBOH OanaHCh CEeMHHApy 3aver OIIK-4.3
(KOJUIOKBUY-MY)
HWroro no pazneny 3 72,81 23
5. IIpoMBIIIITeHHBIH KaTanus3
CamocTrosaTensHoe
U3y4yeHHue yueOHoi
W1 Hay4HOU
Koncrex
51 Karanutuueckue JUTEPaTypBHI. HETIeKT, OIlK-4.1,
3 2 9,05 CobecenmoBanue,
CHCTEMBEI. IToaroroBka OIIK-4.2
3a4er
NPaKTUYECKOMY
3aHATHIO,
co0ece10BaHUI0
HWroro no pazaeny 3 2 9,05
Hroro 3a cemectp 17 17/6,81|73,05 3a4éT
6. Baxwueiinme
MPOMBIIICHHBIE  XMMHYECKUE
CaMoCTOSTENbHOS
M3y4YeHHe yaeOHOH
U Hay4yHOU
JIUTEPATYPHI. 3amura
- Iloaroroska abopaTo
6.1 IIpousBoncTBo AITOTOBKA K | - JIABOPATOPHBIX
AMMUAKA Ounerka 3amuTe 1abopa- paboT, moxman OIIK-4.1,
) 6 6/4,41 6 27,1 TOPHBIX PaboOT MOJATOTOBJICHHOM OIIK-4.2,
NpU-POJHOTO  rasa  OT
. - Brimosinenue TeMbl pedeparta OIIK-4.3
CEPHUCTHIX COCIMHCHUH
pacyeTHbIX Pacuetnoe 3aganue
3aJIaHN DK3aMeH
Tloaroroska

pedepara (pe3eH
-Talum)




CamocrosiTenbHOE
n3yueHue yuyeOHou
Y Hay4HOU
JTUTEPaATYPHI. 3amura
- TloaroToBka k | J1abOPAaTOPHBIX
3amure 1adbopa- paboT, noknan OIlK-4.1,
g'ezo raHqug(iiH;EZingo 8 6/41 8 35 TOPHBIX paboOT MOJIrOTOBJIEH-HOM OIIK-4.2,
P - [loaroroBka TeMbl pedepara OIlK-4.3
pedepara PacueTHoe 3amanue
(pe3eHTaIN) DK3aMeH
Brinonnenue
pacyeTHbIX
3alaHUI
CamocrosTenbHOE
H3yueHHe yuyeOHou
Y Hay4HOU
JUTEPATYPEI. Sauwra
- TloaroroBka K
6.3 TIpousBoacTBo coeit 3aIUTe HabopaTopHEIX
I/Il MUHEpaJIbHBIX 1a00paToOpHBIX pabor, KoKz OIK-4.1,
. P 4 6/611 4 25 patop MOJArOTOBJIEH-HOM OIIK-4.2,
ynoOpenuit. TexHomnorus pabot
TeMbl pedeparta OIlK-4.3
CHJIMKATOB. - [ToaroToBka
PacueTHoe 3amanue
pedepara
DK3amMeH
(npe3eHTaK)
Brimonunenne
pacyeTHbIX
3aaHUI
HWroro no pazneny 18 |18/14,411] 18 87,1
Hroro 3a cemectp 18 |18/14,41( 18 87,1 9K3aMeH
18/14,4 | 35/6,8 |160,1
Wroro no pucuuninne 35 " " 5 3a4eT, 9K3aMeH




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.

Uit TOCTMIKEHUSI TUIAHUPYEMBIX pe3y/lbTaToB OOydeHws, B muciuiuimHe «OOmmast
XUMH-YECKask TEXHOJIOTUS» HCTIOJIb3YIOTCS Pa3IMUYHbIe 00pa30BaTeIbHBIE TEXHOIOTHH:

1. TpaguuuoHHble O00pa3oBaTENbHBIC TEXHOJOTUU: WH(GOPMAIMOHHAS  JICKIIHS,
n1abopa-TOpHBIE U MMPAKTHUECKUE 3aHATHSL.

2. HHpOopManmOHHO-KOMMYHUKAITMOHHBIC 00pa3oBaTelbHbIC 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
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
BOMpOCa, MpoOIeMbl, BBISBICHHE MHEHHUH B rpymme. M3noxkeHue mpobieM M X COBMECTHOE
perieHue.

7. JIMYHOCTHO-OPHEHTUPOBAHHbIE TEXHOJIOIMH OOydeHHs, OOecledyMBaloOIUe B XOJe
y4eOHOro TIpollecca Y4eT paszIMYHBbIX CIOCOOHOCTEH OO0ydaeMbIX, CO3/IaHHE HEO0OXOIMMBIX
YC-TIOBHH JIJIs1 pa3BUTHS UX WHAUBHUIYAIBHBIX CIIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTHU B
yueOHOM Tmporiecce. JIMYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJOTHH OOYYSHHsS pean3yloTcsi B
pe-3yabpTaTe WHAMBHIYAIbHOTO OOIIEHUS MpernojaBaTeliss M CTYAEHTa, MpPU BBIIOJIHEHUU U
3ammTe J1abopaTOpPHBIX paboT, HA KOHCYIIbTAITUSX.

B xome numanoroBoro oOydeHHs CTYAEHTHI y4aTcsi KPUTHUYECKHU MBICIUTh, PElIaTh
CJIO’)KHBIE TPOOJIEMBI Ha OCHOBE aHajM3a OOCTOSTEIHCTB M COOTBETCTBYIONIEH WH(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 CIEAYIOIIM 00pa3oMm:

1. Pacnpenenenue TeM pedepaToB € y4ETOM TMOXKENaHHH CTYJEHTOB, TEMaTHKH HMX
Hay4-HBIX HHTEPECOB U T.I1.

2. IloaroroBka cryneHTaMu (OpMBI OTYETHOCTH CaMOCTOATENbHOIN paloThl (pedepart-
MPE3CHTAINsI, BEICTYIIJICHUE HAa CEMUHApE, MOJIrOTOBKA OTYETa 10 JabopaTopHOi padboTe).

3. OOcyxJeHue MOJArOTOBICHHOTO OTYeTa B PEXHME IUCKYCCHH C 3JIEMEHTaMHu
KOJIJICK-TUBHOTO PEIICHHUS TBOPYECKHX 33/1ad.



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. 1. O0mas xuMudeckass TEXHOJOTHS: TEOpHUs, MPUMEPHI, 3a1adyH .

ydeOHOe mocobue Juis akajgemudeckoro OaxanmaBpuara / B. M. UrnarenkoB. — 2-e¢ u3g. —
Mocksa : U3natensctBo FOpaiit, 2019. — 195 c. — (bakanaBp.Akanemuueckuii kypc). — ISBN
978-5-534-09222-6. — Tekcr : onektponnbii // DBC HOpaiit [caiit]. — URL:

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

2. CmupnHoB, A. H. Teoperndeckue OCHOBBI XMMHUKO-TEXHOJOTUUYECKHX ITPOIIECCOB :
yuebHoe nocobue / A. H. Cmupnos, C. A. Kpsiiosa, B. . CeicoeB ; MI'TY. - MarHuToropcex :
MI'TY, 2018. - 1 snektpon. ont. auck (CD-ROM). - 3arm. ¢ tutyn 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
AIIEKTPOHHBIN. - CBefeHus noctynHsl Takke Ha CD-ROM.

0) JlomostHuTEIbHAS JIATEPATYpA:

1. 1. 3arkeiim, A. FO. 3akreiim A. 10. OOmas xuMudecKkas TEXHOJIOTHS. BBEIEHUE B
MO/JICTUPOBAHKE XUMHUKO-TEXHOJIOTHIECKUX MIPOIIECCOB [ DIEKTPOHHBIN pecypce] : yueb. mocodue /
A. 10. 3akreiim. - 3-e u3z., nepepad. u gomn. - Mocksa : Jloroc, 2012. - 304 c. - (HoBas
yHHUBepcuTeTckas OmOnmuoreka). - ISBN 978-5-98704-497-1. - Tekcr : snexkrponnsni. - URL:
https://znanium.com/catalog/product/468690 (mata obpamienus: 06.09.2020). — Pexum nocryma:
IO TIOJTITUCKE.

2. Komenea, M. K. OOmias xumuueckas TEXHOJOTHS B MpUMepax, JabopaTOpHBIX

paborax, 3aga4ax W Tecrax : ydeOHoe mocodue / M. K. KomeneBa. — 2-¢ u3z., mepepad. —
Mocksa : UH®PA-M, 2020. — 210 c. — (Beicmiee oOpasoBanue: bakanaspuar). - ISBN
978-5-16-014977-6. - Texkcr : AJIEKTPOHHBIN. - URL:

https://znanium.com/catalog/product/1013714 (nara oopamienus: 06.09.2020). — Pexum noctyma:
TI0 TIO/TTHCKE.

3. CmupHOB, A. H. TIpon3BoACTBO XMMHUYECKUX MPOAYKTOB : yueOHOe mocodue. Y. 1/ A.
H. Cmupnos, C. A. KpsutoBa, B. 1. CeicoeB ; MI'TY. - Maraurtoropck : MI'TY, 2018. - 1
DIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3663.pdf&show=dcatalogues/1/1526
324/3663.pdf&view=true (mara obpamenus: 04.10.2019). - MakpoodsekT. - Tekcr
AJIEKTPOHHBIN. - CBeleHus nocTynHbI Takke Ha CD-ROM.

4. CmupHoB, A. H. 'eteporennsle XuMuueckue mporeccsl . ydeoHoe mocooue / A. H.
Cwmmupnog, C. A. Kpsutosa, B. 1. CeicoeB ; MI'TY. - Marautoropck : MI'TVY, 2016. - 1 anekTpoH.
OIIT. JIMCK (CD-ROM). - 3arin. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=67.pdf&show=dcatalogues/1/113004
6/67.pdf&view=true (mara oopamienus: 04.10.2019). - MakpooObekT. - TeKCT : 2IeKTPOHHBIH. -
Ceenenus noctynHsl Takke Ha CD-ROM.

5. CmupHoB, A. H. Xumuueckue peaktopbl. ' OMOTeHHBIH M30TEpMUYECKUI IMpolLece !
yuebnoe nocobue / A. H. Cmupnos, C. A. Kpsiiosa, B. . CeicoeB ; MI'TY. - Marautoropck :
MI'TY, 2016. - 1 smektpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=70.pdf&show=dcatalogues/1/113034
5/70.pdf&view=true (nara oopamenus: 04.10.2019). - MakpooObeKT. - TeKCT : AIeK-TPOHHBIH. -
Ceenenuns



noctymnHbl Takke Ha CD-ROM.
6. Kpsuiosa, C. A. OG1as XumMudecKast TEXHOJIOTHs © yueOHoe rmocobue / C. A.

Kpsunosa, P. H. A6apaxmanos, U. B. [Tonypko ; MI'TVY. - Marautoropck : MI'TY, 2017.
- 1 onexrpon. onr. guck (CD-ROM). - 3arm. ¢ Turyn. o9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=26.pdf&show=dcatalogues/1/113909
8/26.pdf&view=true (mata obpamienus: 04.10.2019). - MakpooOBeKT. - TEKCT : 371eK-TPOHHBIH. -
Cenenus noctynnbl Takxke Ha CD-ROM.

7. KpoutoBa, C. A. BBeneHue B aHanu3 U CUHTE3 XMMHUKO-TEXHOJOTUYECKUX CUCTEM !
yueOHoe niocooue / C. A. Kpbuioa ; MI'TVY. - Marauroropek : MI'TY, 2016. - 1 s5ekTpoH. onT.
JICK (CD-ROM). - 3arin. c TUTYIL 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=25.pdf&show=dcatalogues/1/113146
4/25.pdf&view=true (mara oopamenus: 04.10.2019). - MakpooObeKT. - TEKCT : 3JICK-TPOHHBIH. -
Ceenenus nocrynnsl Takoke Ha CD-ROM.

8. OOmas xumMHuecKass TeXHOJIOTUs: Y4eOHMK Ui BYy30B : B 2-x 4. Y. 2. Baxueiimue
xumuye-ckue npoussojactsa / [M. 1. Myxuenos, A. SI. ABepoOyx, . A. Ky3uemnos u ap.] ; mox
pen. W. I1. MyxuneHosa. - 4-e u3f., nepepa0. u gom. ; crep. uzll. - Mocksa : AnbsiHc, 2018. - 261 ¢. :
wi., Tabi., cxemsl, Tpad., nuarp., 3cku3el. - Jlom. M-Bom BeicHl. U cpen. cmer. oop. - ISBN
978-5-903034-79-6. - Tekct :HEMOCPEACTBEHHBIN. 12 mIT.

9. becko B.C. Obmas xumudeckas TexHoJorusi: YueOnuk s By30B./B.C. beckos .- M.:
UKL «Axkagemknura», 2005.-452c. 6 wn., Tabm- ISBN 5-94628-150-X. - Tekcr
:HenocpencTBeHHbI. 10 5k3

10. Tumodeer B.C. IIpuHIMIBI TEXHOJOTMM OCHOBHOTO OPraHUYecKoro U
He(pTEeXMMHUUYECKOTO CHHTEe3a . ydueOHOoe mocoOue AJii BY30B IO HampaBlieHUIO "XHUMHUYEcKas
TEXHOJIOTHS U OWO-TeXHOJOrus" W HampaBieHHI0 "XHUMHUYECKash TEXHOJOTHS OPTaHUYEeCKUX
BemectB U Torwm-Ba" / B. C. Tumodees, JI. A. Cepadhumos. — 2-e u3j., nepepad . — M. : Boicias
mikona, 2003 . — 536 c. - ISBN 5-06-004267-7 . - Tekcr :HenocpeacTBeHHbIN. 30 T

11. Xumuueckasi TEXHOJIOTHS HEOPTaHUIECKUX BeUIecTB : yueOHoe mocodue : B 2 kH. KH.
1/[T.T. Axmeros, P. T. ITopdupsesa, JI. I'. T'aiicun u ap.] ; mox pen. T. I'. Axmerosa. - M. :
Beicmrast mikona, 2002. - 688 c. : wi. - Tekcr :HenmocpencTBeHHbIHA. 11 9K3

12. Xumuueckasi TEXHOJIOTMs HEOPTaHUYECKUX BELIeCTB : yueOHoe mocodue : B 2 kH. KH.
2/ [T.T. Axmeros, P. T. Tlopdupsesa, JI. I'. Taiicun u ap.] ; mox pea. T. I'. Axmerosa. - M. :
Bricmias mikona, 2002. - 533 c. : ui. - Teker :HemocpeAcTBeHHBIN. 11 3Kk3.

13. Yopkenmopd WM. CoBpeMeHHBIH KaTallu3 W XHMHYECKas KHHETHKA . [ydeOHOe
nocodue] / Y. Yopkennopd, X. HaiimantcBeapaiit ; nep. ¢ auri. B. U. Ponayruna. - 2-e usn. -
Honro-npynusrit : Matemnekt, 2013. - 503 c. : wi., Tabmn., rpad. - ISBN 978-5-91559-153-9. -
Texct :HenocpeacTBeHHBIN. 10 5K3

B) MeTonuyeckue ykazaHus:

1. Kpsiosa, C. A. JlaGopaTopHblif IPAaKTHUKyM IO OOIIEeH XMMHYECKON TEXHOJOTUH !
yuebHoe nocobue / C. A. Kpsutoa, 3. U. Koctuna, U. B. TTonypko ; MI'TY. - MarauToropcx :
MI'TY, 2014. - 1 osnektpon. ont. auck (CD-ROM). - 3arm. ¢ tutyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3627.pdf&show=dcatalogues/1/1121
367/3627.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpoodwsekT. - Tekcr
ANIEKTPOHHBIN. - CBefeHus nocTynHbl Takke Ha CD-ROM.

2. llonypko, U. B. [lomyueHnne u CBOHWCTBAa CTEKJIOBHIHBIX (HOC(HATHBIX KOMITOZUITUH !
npaktu-kym / W. B. ITonypko, C. A. KpsuioBa ; MI'TY. - Marauroropck : MI'TY, 2018. - 1
DIIEK-TPOH. OIIT. TICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3680.pdf&show=dcatalogues/1/1527
102/3680.pdf&view=true (mata oOpamenus: 04.10.2019). - Makpooodbekr. - Tekcr

AJIEKTPOHHBIN. - CBEICHUS



noctymnHbl Takke Ha CD-ROM.

3. Teopernueckre OCHOBBI XMMHYECKOW TexHOMOruH: yued. mocooue /A.H. CmupHOB,
C.A. Kpnpunosa, B.1. CeicoeB. Marauroropck: M3n-Bo Marautoropck. roc. TexH. yH-ta um. I'.1.
Hocoga, 2018. 61 c. - TekcT :HEmOCpeICTBEHHBIH.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue -
1o Ne norosopa Cpoxk neicTBUS IULEH3UU

MS Windows 7
Professional(ms [[1-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)
MS Windows 7
Professional (muis |1-757-17 ot 27.06.2017 27.07.2018
KJ1aCCOB)
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpovHO
Professional
7Zip CBOOOJTHO PACIIPOCTPAHIEMOE OECCPOYHO
FAR Manager CBOOOIHO pacIpoCTpaHIEMOe OecCpoUHO

IIpodeccuonanbablie 6a3bl JAHHBIX 1 HH(POPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
Hassauue xkypca CchliIKa

HammonansHas
undopmainMonHo-ananutuueckas  cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHIASKC HAYYHOI'O ITUTHPOBAHMS
IMTouckoBas cucrema Akagemust Google (Google
Scholar)
Wudopmanmonnast cuctemMa - EamHOe OKHO
JIOCTYIIa K HH(GOPMAIIMOHHBIM pecypcaM
DnekTpoHHbIe pecypcbl oubmuoreku MI'TY um.
I'.1. HocoBa
DnekTpoHHas 0a3a TEPHOANYECKUX H3IAHUM
East View Information Services, OO0 «MBHUC»
VuuBepcuTeTcKas HWH(GOpMAIMOHHAS CHCTEMA
POCCHUA

9 MaTepHa/IbHO-TEXHHYECKOe oDecredeHre TUCIUTIIHHBI (MOXYJIs)

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

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

http://magtu.ru:8085/marcweb?2/Default.asp

https://dlib.eastview.com/

https://uisrussia.msu.ru

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI 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. Cricoe. @ ®I'BOY BO
«MarHuTOropckuil rocyJ1apCTBEHHbIM TeXHHMUYecKkuil yHuBepcureT uMm. .M. HocoBa». —
DneKTpoH. TeKcToBbIe AaH. 2,81 M0). — Maruutoropck : ®I'BOY BO «MI'TVY», 2018. ISBN
978-5-9967-1095-9.

TeopeTnueckre OCHOBBI XUMHKO-TEXHOJIOTHUECKUX MPOLIECCOB [ DIEKTPOHHBIHN pecypc] :
yuebHoe nocodue / A. H. Cmupnos, C. A. Kpsuiosa, B. U. Ceicoes ; MI'TY. - Marauroropck
: MI'TY, 2018. - 1 anekrpon. 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
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19.
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22,
23.

24,
25.
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TeopeTrueckre OCHOBBI XUMHUYECKOH TexHosoruu [Tekcr]: yue6. mocobue /A.H. CmupHOB,
C.A. Kpbuioa, B.. CeicoeB. Marnutoropck: M31-B0 MarHuToropck. roc. TeXH. yH-Ta UM.
I''". Hocosa, 2018. 61 c.

[TpumepHnbie TemMbl pedepaTos

Knaccugukarus npoayKToB XUMHUYECKOM MPOMBIIIUIEHHOCTH, OTXO/1bI Ipou3BoCTBa. [loTepu
u 6opp0a ¢ HUMHU
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 coipbsi. ['paBuTaninoHHOE oOOOTaIIeHHE. DJIEKTPOMAarHUTHOE OOOTaIlleHUE.
Cy1HoCTh, IBHKYIINE CUIIbI, 0cOOeHHOCTH. [Ipumepsl npumenenus. O0opyoBaHue.
IIpuMeHeHne 3aKOHA ACMCTBYIOLIIMX MacC I OIMCAaHUsS PAaBHOBECHS B TEXHOJOTMYECKHX
npoueccax. IIpumepsr.
[IpombinieHHbie KaTanuzaTopbl. O030p.
ITpoMbIlIeHHBIN KaTajus. CymHocTb U BU/JIBI KaTaiausa
(OKHCIUTENbHO-BOCCTAHOBUTEIbHBIN, KHCIOTHO-OCHOBHOM, LIEMTHON MEXaHU3MBbI KaTaJlu3a).
J'ereporennslii karanus. [I[pomoTupoBanue U OTpaBIIEHUE KaTalIU3aTOPOB.
ArnmnaparypHoe oopmiIeHHE KaTAIUTUIECKUX MTPOLIECCOB.
VYCTpoiicTBO KOHTAKTHOTO y371a M aOCOpOIMOHHOW ammaparypsl B NPOU3BOJICTBE CEpHON
KHCJIOTBI
MuHepanbHbI€ COJIU B CETLCKOM X035HCTBE. MUHEepanbHble y00peHUs U UX KiaccuduKanus.
[Tpou3BoacTBO KaMUHBIX cojiell. OCHOBHBIE NMPOLIECCHI MOMYYEHHsI XJIOPUCTOrO Kalus U3
CUJIbBHUHTA.
Metonpl  ynydllleHHs CBOMCTB  yIOOpeHMIl: TIpaHyJupOBaHUE, KOHIIEHTPUPOBAHUE,
KaIlCyJINPOBAaHUE U JIp.
ITpou3BOACTBO XJIOpaA U LIECIOYH.
[TpousBoncTBO cynepdocdara
CuHTe3bl Ha OCHOBE OKHCH yriiepoJia. [[pombliIeHHbIE HCTOUHUKH OKUCH YTJIEPOJa.
IIpou3BOACTBO METaHOJIA
OcHOBHBIEC HANIPABJICHUS IPUMEHEHUS IIEKTPOXUMUUYECKHUX IPOU3BOJICTB
IIpou3BOACTBO KOKCA.
TpebGoBaHMsI XUMUYECKOTO MAIIMHOCTPOEHUS K MaTepraliaM JUisl H3rOTOBJICHHUS anmapaTypbl
(MeXaHWYEeCKOH MPOYHOCTH, TEPMUUECKON YCTOMUUBOCTH, XUMHUYECKON CTOMKOCTH)
Dkojoruyeckue npoOaeMbl XUMUYECKUX MPOU3BOJICTB U X PEIICHUS
OcHOBHBIE HaNpPaBIEHUS PAa3BUTHS XUMUYECKONW TEXHOIOTHH

HpI/I HU3YUCHUHU TCXHOJIOTMHW OCHOBHBIX XHWMHUYCCKHUX TIPOAYKTOB JOJIZKHBI OBITH

PacCMOTPEHBI CIEYIOIINE BOMPOCHI:

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

IMPONU3BOACTBA

- HICTOYHUKHU U XapaKTEPUCTHKA IepepadbaThIBaEMOT0 ChIPhS;

- IPOMBIIIJICHHBIC CIIOCOOBI MOJIYYCHHA
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- (U3UKO-XMMUYECKHE OCHOBBI Mpoliecca (CTENEeHb MPEBPAIICHUs, CTEXHOMETPUIECKHIE U
KMHETUYECKHE 3aKOHOMEPHOCTH )

- OCHOBHBIC TCXHOJIOTHYECKHUEC ITapaMETPHI ITpoLecca
- 000CHOBaHUE BbI60pa TEXHOJIOTMYECKOM CXEMEI U €€ HO,I[pO6HOC OIIMCaHHC,
- afmnapaTypHbIC pCHICHUA OTACIBHBIX Y3JI0OB B paCCMaTpUBACMOM IIPONU3BOJCTBEC

- 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 oﬁyqe}mﬂ H OICHOYHLIC CpeACTBA NJIsI IPOBECACHUS l'[pOMC)KyTO‘IHOfI arrecranmumn.

Kon
I/IHIH/IKaTOp JOCTHMIXKCHHUA KOMIICTCHIIN U
HWHIUKaTOpa

OneHouHbIE CpeCTBA

OIIK-4: Cnoco0en oOecmedyuBaTh NpPOBeJAeHHE TEXHOJOTHYECKOro Ipolecca, HCHO0JIb30BaTh TEXHHMYECKHE CPeACTBA JJI KOHTPOJIA IapaMeTpoB
TEXHOJIOTHYECKOr0 IMpolecca, CBOWCTB ChIPbSi M TIOTOBOH MNPOAYKIHHM, OCYNIECTBJISATHL H3MEHEHHE NAPaMeTPOB TEXHOJOIHYecKOro mnpouecca IMpu

H3MEHEHHNH CBOMCTB ChIpbs

OIIK-4.1 OmnpenensieT  TEXHUYECKUE  CpelICTBA  Ha
MIPOM3BOICTBE U1t obecrieueHus
TEXHOJOTNYECKUX IPOLECCOB

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

— CocraBbTe XUMHUYECKYI0 M (PYHKIHMOHAJIBHYKO CXEMbl MPOM3BOACTBA aMMHUAYHOU
cesnuTpsl. Kak ucnonb3yeTcs TemioTa HeUTpaau3aluy B nporecce?

— OnpenenuTh pacxo TEXHMYECKOro KapOuaa Kaibiws, /it momydeHust 200 1 areTwieHa 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 000pYIOBaHKE, UCTIONB3YEMOE B TOM IPOU3BOJICTBE.

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




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeCTBA

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 noseii: C -0,862, Hy — 0,046, No— 0,012, Biaru
-0,010, 30me1 — 0,070.

Kakoit 06bem 3annmMaeT kucinopoa maccoit 8 T pu 28 0C u naBnenun 744 mwm 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, % (Macc): 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 MaTepHATBbHBIA OalaHC  Tpolecca CKUTaHUS | T CepocCoIepIKaIero ChIpbs
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 PEAKIMOHHON cMecH ).

OIIK-4.3

[IporHo3upyer © perynupyeT HW3MEHEHHE
[apaMeTpPOB TEXHOJIOTMYECKUX IIPOLIECCOB B
3aBUCUMOCTH OT CBOWCTB CHIPbS

OHpeI[eJ'II/ITI) MPUHIOUITHAIIBHYIO BO3MOKHOCTE IIPOTCKAHWA PCaKIINN
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




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeCTBA

Ca(HCOy),.
— MHcnonesys npunimn Jle-IllaTense mpemiokuTe CHOCOObI YBEIUYEHHsS DPaBHOBECHOM
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 CPAaBHEHUIO CO CXEMOM MPU eTMHOM JaBJICHUN?

Boagyx

H,0

P =045 MIla

Hurpo3nsle Orxopsaume

— T'a3bl

2 | Fasw I;. 4

— IIpon3BoacTBO aMmMHuaka U3 MPUPOTHOTO T'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




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeCTBA

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 JIMHUSIMH T0OKA3aHbI PABHOBECHbIE CTENEHH NPEBPAIEHHsT X,
JJISl TeX 7Ke YCJIOBHH

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




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeCTBA




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

[IpomexxyrouHast arrectamusi 1Mo AuciuIuiiHe «OOmas XUMHUYECKas TEXHOJIOTHS» BKIIOYACT
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 00YUAIOIIUMUCS 3HAHUH, U
NPAaKTUYECKHE 3a/1aHusl, BBIABISIONIME CTENEHb C(POPMHUPOBAHHOCTH YMEHUN W BIaJCHUMH,
npoBouTCs B (hopMme 3aueTa (2 cemecTp) U 9k3ameHa (3 cemectp).

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

IMoka3aTeu U KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

— ONCHKY «3a4YTE€HO0» CTYIACHT IOJIYy4acT, €CJIM MOXKCET IIOKa3aTb 3HAHWA Ha YPOBHC
BOCIIPOU3BCIACHHUA U 00BsCHEHHS I/IH(bOpMaI_[I/II/I, HWHTCJUICKTYAJIbHBIC HABBIKHU PCIICHUS MMPOCTHIX
3aa4, MOXKET OaThb OLICHKY npezmo;erHoﬁ CUTyalluu.

— OICHKY «HE€3AYTECHO» CTYJACHT I10JIY4acT, CCJIM HC MOXKCT IMOKa3aTh 3HAHHA HAa YPOBHC
BOCIIPOU3BCIACHHUA U 00BACHEHUS I/IH(bOpMaI_[I/II/I, HE MOJKCT IIOKa3aThb UWHTCIVICKTYAJIbHBIC HABbIKU
pemicHus NpOCThIX 3a/ia4, AaTb OLICHKY npezmoxceHHoﬁ CUTYyalluU.

DK3aMeH 10 JaHHOW JUCHMILIMHE MPOBOJUTCS B YCTHOM (popMeE MO IK3aMEHALIMOHHBIM OHIIeTaMm,
KaKIbIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA M OAHO MPAKTHUECKOE 3a/1aHHUE.

IToxa3zatrenu u KPUHTECPHUHA OLICHUBAHUS IK3aMEHaA:

— Ha OLEHKY «OTJMYHO» (5 OamioB) —oOyyaromuiics AEMOHCTPHPYET BBICOKHI YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIUH, BBICOKUN YypOBEHb 3HAHUN HE TOJBKO Ha YpPOBHE
BOCIPOM3BECHUS U OOBSICHEHHS] MHQOpPMAIMM, HO M HHTEJUIEKTYalbHbIE HABBIKM DPELICHUS
npoOJeM U 3a1a4:

® J1aeTCs KOMILUIEKCHAs OLIEHKA MPEJI0KEHHON CUTYaLlUH;

® JIEMOHCTPUPYIOTCS TIyOOKHME 3HAHUS TEOPETUYECKOTO Marepualia M YMEHHE HX
[IPUMEHSTB;

® [IOCIEN0BATEIbHOE, MPABUILHOE BBHIIIOJHEHUE BCEX MPAKTUYECKUX 3aJaHHI;

® yMEHHE 00OCHOBaHHO M3J1araTh CBOM MBICIIH, JIeiaTh HEOOXOIUMbBIE BEIBOJIBI.

— Ha OIEHKY «xopowmo» (4 Oamwia) — oOyuarommiics JI€MOHCTPUPYET CpeAHHUH YpPOBEHb
c(OpPMHPOBAHHOCTH KOMITETEHIIMIA:

® JacTCsa KOMIIJICKCHasA OLICHKa HpGlIJ'IO)KGHHOfI CUTyalllH,

® JNCMOHCTPHUPYIOTCA AOCTATOYHBIC 3HAHHA TCOPETHUYCCKOTO MaTe€puala 1 YMCHHUE UX
MMPUMCHATE; HO JOIMYCKAOTCA HE3HAYUTCIILHBIC OIHI/I6KI/I, HETOYHOCTH

®  BBIIIOJIHCHUC BCCX MPAKTHUYCCKUX 3aI[aHHfI; BO3MOXXHBI CIWHHNYHBIC OIJ_II/I6KI/I,
HUCIIPABJISICMBIC CAMUM CTYJACHTOM IMOCJIC 3aMCUYAHUA TPCIIOAaBaTCIIA,



® 3aTPYAHCHHUA IMPU AHATIUTUYCCKUX OIICpaluiax, MCPCHOCC 3HAaHUN U YMGHI/If/'I Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyalluu.

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

® 3aTpPyIHEHUS C KOMIUIEKCHOM OLIEHKOH MpeJIOKeHHON CUTYallHH;

e HEMOJHOE TeOopeThuYeckoe 0O0OCHOBaHME, TpeOyrollee HaBOAAIIUX BOIPOCOB
IpernojaBaTes;

® BBINOJHEHUE 33/IaHUM MPU TOJICKA3KE MPETOoIaBaTes;

e 3aTpynHeHUus B (GOPMYIUPOBKE BHIBOJOB.

— Ha OLEHKY «HEYJIOBJIETBOPUTEIbHO» (2 0amia) — oOydaromwuiicss ITeMOHCTPUPYET
3HaHusi He Ooyee 20% TeopeTHUecKoro marepualia, JOMYCKAET CYIIECTBEHHBIC OIIMOKU, 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 MHTCJUICKTYAJIbHBIC
HAaBbIKH PCHICHHA IIPOCTHIX 3a1a4 HCIIPpaBUJIbHAA OLICHKA HpeﬂHODKCHHOﬁ CUTyalluu,



